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Conep:xanue

1. IlepedeHb MIaHUPYEMBIX pE3yNbTaTOB OOyYEHHSA M0 JAUCLUHUILIIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pE3yJbTaTaMH OCBOEHHUS 00pa3oBaTEIbHOMN
POrPaMMBl.

2. Mecto AMCUMIUIMHBI B CTPYKTYpE OCHOBHOH MHpOQeCcCHOHATbHON
o0pa30BaTeNbHOM MPOrpaMMBbl BBICILIETO OOPa30BaAHUS.

3. O0OBeM AMCUMILIMHBI B 3aU€THBIX €AMHMIAX C YKa3aHUEM KOJINYECTBA
4acoB, BbIJIEJICHHBIX Ha KOHTAKTHYIO paboTy o0ydarolmuxcs ¢ MpernojaBaTesieM U
Ha CAMOCTOATEIBHYIO pad0Ty 00yJaromuxcs.

4. CopepxaHue TUCLUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pa3zesiaM) C
yKa3aHHEeM OTBEJEHHOTO Ha HUX KOJIMYECTBA aKaJEMHUYECKHX YacOB MU BHUOB
y4eOHBIX 3aHSATHH.

4.1. Ctpyktypa ¥  TEeMaTU4YeCKHUd  IJJaH  KOHTAaKTHOM M
CaMOCTOSITENIbHOM pabOThI MO AUCIUILIINHE.
4.2. ConeprkaHue JUCIUILTAHBIL.

5. IlepedeHb yueOHO-METOIUYECKOTO OOECIEYEHUs Il CAMOCTOSITEIbHOM
paboThl 00yUarOLIUXCs 110 TUCLUUILIMHE.

6. ®donja OLEHOYHBIX CPEACTB 10 AUCLUIUIMHE.

6.1. IIepeueHb OLIEHOYHBIX CPEJICTB.

6.2. YpoBEeHb  OCBOEHHS  KOMIETEHLUH U  KPUTEPUH
OLICHUBAHUS PE3YJbTAaTOB O0YUECHHUS.

6.3. BapuaHTbI OLIECHOUHBIX CPEJICTB.

6.4. MeToauueckie MaTepuaibl, ONPEISISIIOIINE TPOLEeTyphl
OLICHKH 3HAHUWI, YMEHUH, HABBIKOB, XapakTepusymomme GopMUpOBaHHE
KOMITETCHIUI

7. [lepeyeHb OCHOBHOM, JOMOJHUTENIBHOM Yy4eOHOH JHUTEepaTypbl U

y4eOHO-METOIMYECKUX U3TaHNN, HEOOXOUMBIX JIJIT OCBOCHUS JUCITMTUTHHBI
8. [Ilepeuenp mnpodeccnoHaTbHBIX 0a3 JaHHBIX, HWHPOPMAIMOHHBIX
CIIPaBOYHBIX CUCTEM U MH(POPMAITMOHHBIX PECYPCOB, HEOOXOAUMBIX JIJIST OCBOCHUS
JTUCITUTUTHBI
9. Meronuueckre  ykKazaHus JUIsl  OOyYaromuxcsi IO  OCBOCHHIO
JTUCITUTUTHHBI.
10. Tlepeuenb mporpaMMHOTO 00ECTICUEHUS.
11. MarepuanbHO-TeXHUYECKas 0a3za, HEOOXoauMasl IS OCYIICCTBICHHUS
o0pa3oBaTenpHOTO Tpoliecca Mo AUCIUILINHE.
12. CpenctBa ajmanrtandyd NOPEMOJaBaHUS JUCIUIUIMHBI K TOTPEOHOCTIM
00yJaroIIUXCsl JIUIL C OTPAaHUYCHHBIMA BO3MOYKHOCTSIMHU 3JI0POBBSI.
I[MTPUJIOXXEHUA
[Tpunoxenue 1. AHHOTaIUs pabodeii MporpaMMbl JUCITUTUTHHEI.
[Tpunoxenue 2. JInct BHECEHUS] U3BMEHEHU.
[Tpunoxxenue 3.MOHJ OLIEHOYHBIX CPEJCTB.



PaGouas nmporpamMma  AOUCIHHITIIIMHBI «(I)yHKIIl/II/I MHOI'MX [E€PEMEHHbIX.

Muddepenunanbuble  ypaBHeHUs»  pa3paboTaHa  JOLUEHTOM  Kadeapsl
MaTeMaTuku U uHPopMatuku 3.D. 3apunoBoil.
1. IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHs MO JUCHUIIIHHE,

COOTHECEHHBIX C IVIAHMPYEMbIMHU pPe3yJIbTATAMHU OCBOEHUSI 00pa30BaTeJIbHOI

NPOrpamMMmblI

KOMHGTGHHI/II/I 06yqa10meroc;1 N HWHIUKATOPBI JOCTHUKCHUS KOMHGTGHHI/Iﬁ,

dbopMupyeMble B pe3ylbTaTe OCBOCHHUS TUCITUILINHBI
nepeMeHHbIX. Juddepeninanbabie ypaBHEHHUSY:

«DyHKIIMA MHOTHX

OuenuBaemMble Kon u HaumeHoBaHue Pe3yabTaThl OCBOCHUS OneHouHsble
KOMIIeTeHIINU HHIUKATOPA (MHIMKATOPOB) KOMIIeTCHIIUH cpeacTaa
(xox, AOCTHKEHHMs] KOMIIeTeHIIUH TEKYILETO
HAHUMEHOBaHMe) KOHTpPOJIA U
IIPOMEKYTOUYHON
aTTecTaluu
OIIK-1. Cnocoben | OIIK-1.1. 3HaTh: Texymmii
pelarts 3a1audy, yM€EET UCI0JIb30BaTh OCHOBHbIE -OCHOBHBIE THIIBI U KOHTPOJIb:
OTHOCSILNECS K 3aKOHBI JUCLUIUINH UHKEHEPHO- | METO/IbI PEIICHHS KommbrotepHoe
npo(eCCUOHANBHON | MEXaHMYECKOTO MOYJIA. OOBIKHOBEHHBIX TECTHPOBAHUE O
IEATEIbHOCTH, OIIK-1.4. muddepeHumanbHbIX Temam 1-3.
MIPUMEHSISI METOIbI 3HAeT NIPUHLIMIINAJIBHEIC YPaBHCHUM; [TpakTryeckue
MOJICITUPOBAHHS, 0COOEHHOCTH MOJIETTNPOBAHUS -OCHOBHBIE ITOHATHS 38R o
MATEMATHUECKOTO MaTeMaTHYeCKUX, (PH3UIECKUX U TEOpUH TOJIS; remam 1-3.
aHAIM3a, XUMHYECKUX IPOLECCOB, -6a30BbI€ MOHATHUS TTvCEMEHHAs
ecTeCTBeHHOHayyH | MPCAHASHAYCHHBIC UL nuddepeHnantbHOro 1 5 i
- KOHKPETHBIX TeXHOJIOTHYECKUX MHTETPaIbHOTO paboTa 1o TeMe 1.
oOlenHKeHepHple | TPOHECCOB McaMCHCHHA (yHKIH Komrporeias
3HAHUS OINK-1.5. MHOTHX IIEPEMEHHBIX, pabota Mo Temam

y4acTBYET, CO 3HaHHEM JeNa, B
paboTax o COBEPIIEHCTBOBAHHIO
IPOU3BOJICTBEHHBIX TPOIECCOB C
UCTIOJIb30BAaHHEM
OKCIIEPUMEHTAJIBHBIX IAaHHBIX U
pe3yJIbTaTOB MO/ICIUPOBAHUSL.

Ymern:

-HaxOJUTh o0Iee U
YaCTHOE peIIeHus
THUIIOBBIX
nddepeHInaTbEHBIX
YPaBHEHUH EPBOIO U
BTOPOI'O TIOPSIKOB;
-BBIYHCIIATH
XapaKTePUCTUKH
BEKTOPHOT'O TTOJISE;
Baangers:

- METOJaMH pEIIeHUs
TUIIOBBIX OOBIKHOBEHHBIX
nuddepeHInanbHBIX
YpaBHEHUH;

-IpeMaMH BBIYUCIICHHS
KpaTHBIX HHTETPAJIOB,
-METO/IaMH{ BBIYMCIICHUS
XapaKTEePUCTUK
BEKTOPHOTO TIOJIS;
-HaBBIKAMU aHAJIN3a U
HHTEPIpETALUH
pElIeHHH, TOJTyYSHHBIX B

1-3.
Y CTHBIN 0IIpoC 10
Temam 1-3.

IIpome:xyTouna
sl aTTeCTALUA:
OK3aMeH




paMkax
COOTBETCTBYIOIIUX
MaTeMaTHYECKIX
Mojenen

2. MecTOo AUCUMILVIMHBI B CTPYKTYpPe OCHOBHOI NpogeccuoHAIbHOM
o0pa3oBaTeJibHON MPOrpaMMbI BbICIHIET0 00pa30oBaHUA
Hucrtumnia « OQyHKIIMKA MHOTUX NepeMeHHbIX. JJuddepennmanbabie ypaBHEHUS»
OTHOCUTCA K JUCIHUIUIMHAM 00s13aTenbHOoI(0a30B0i1) yacTh biiokal «JlucuumninHb
(Momynmu)»—b1.0.06.0cHOBHOM npodeccuoHaIbHOM 00pa30BaTeIbHON MPOrPaMMBbl
no HanpaBieHnto moarotoBkn21.03.01 — Hedrerazosoe neso, HampaBiIeHHOCTH
(mpodun) mporpamm:
DKcrutyaTanus 1 00cIyXuBaHue 00beKTOB TOOBIYN HETH,
bypenue HeTAHBIX U Ta30BBIX CKBAXKHUH,
DKcrutyaTauus U 00ciy>KMBaHUE 00bEKTOB TPAHCIIOPTA U XPAHEHUs HEPTH, ra3a u
MPOJIYKTOB NEPEPAOOTKHU.

OcBauBaercs Ha 2 Kypce, B 3 cemecTpe/Ha 2 Kypce, B 3 cemecTpe/Ha 2 Kypcee,
B 3 cemecTpe.

3. O0beM JUCHMILUIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJN4YeCTBa
4YacoB, BbIJEJEHHbIX Ha KOHTAKTHYH pafdoTry oOy4yaommxcs ¢
NnpenogaBarTejeM U HA CAMOCTOSITEJIBHYIO pa0oTy 00y4arOIIMXCs

OO6mas TpyJI0eMKOCTh JUCITUIUIMHBI COCTaBISIET 3 3a4eTHbIe eauHuIlbl, 108
JacoB.

KonraktHas pabora —501/32%/34%1aca, B Tom umcne nekuuu — 16/16 /16
9acoB,

npakTudeckue 3ansatus — 34/16 /18 yacos,

nadoparopubie 3ausaTiss — 0/0/0 gacos.

CamocTosrenbHas padora — 58/40/38 vacos.

KonTtposr-36/36/36 yacos.

dopma MPOMEKYTOYHOU aTTEeCTAlMU: IK3aMeH B 3 cemecTpe/B 3 cemectpe/B
3 cemecTtpe.

4. Copep:xkaHue JUCUMIUIMHBI, CTPYKTYPHPOBaHHOEe IO TeMaM
(pa3nesiam)c yka3aHHeM OTBEJEHHOI0 HA HMX KOJMYECTBA AKAAeMHYECKHX
YacoB U BUAOB y4eOHBIX 3aHATHIT

! Ounas popma obyueHnus

2 Ounas popma 06yuenus(CITO)

% Ouno-3a04Has Gopma 0OydeHus (HaIPaBJIEHHOCTD (MPOQHIIL) NPOrpaMMBI: «DKCILTyaTalus M 00CTyKUBAHHE
00BEKTOB TOOBIYN HE(HTH)
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4.1. CTpyKTypa M TEMAaTHYECKHUI MJIAH KOHTAKTHOM M CAMOCTOSITEeJIbHOM
padoThI O AUCIHHUILINHE
TemaTnueckuii NJIaH JUCHUILINHBI
Ounas popma o0yuennsi /Ounas ¢gopma odyuenus (CIIO)

Buabl KOHTAKTHOPAOOTHI, <
HUX TPYA0E€MKOCTb (B 4acax) Z
£ | IeKUHH | NpaKTHYeCKHe | JadopaTopHbIe GE E
Ne Tema JUCHMIJINHBI 8 3aHATUA 3aHATUA g lg
n/n § § :_
z
@)
1. | Temal. 3 4/4 6/4 - 18/10
HuddepenunansHoe
UCUYHCIICHUE (QYHKITHH
HECKOJIbKUX MEPEMEHHbIX
2. | Tema 2. OGBIKHOBEHHBIE 3 6/6 14/6 - 20/15
JuddepeHnnanbHbIe
ypaBHeHus I nopsinka. 1Y
BBICIIIHX TTOPSIIKOB.
Cuctemst 1Y
3. | Tema 3. Kparnsie 3 6/6 14/6 - 20/15
UHTErPaJIbl.
KpuBonuneiinsie
HWHTCTpalibl. OeMEeHTEI
TEOPHH TOJIS.
Hroro no aucuuminxe 16/16 34/16 - 58/40
OuHo-3a04Hast popma odyuenus (HarpaBICHHOCTH (TIPODHUIIB)
IpOrpamMMBbl: « IKCILTyaTalus U 00CTy)KHBaHUE 00HEKTOB JOOBIYN HEDTHY)
Buabl KOHTaKTHOIIPaboOTHI, <
HX TPYA0EMKOCTh (B 4acax) Z
£ | JeKuMHM | NPaKTHYECKHE | Ja0opaTopHbIe GE E
Ne Tema TUCHUMIIIMHBI s 3aHATHH padoThI g <
n/m § § :.
z
@)
1. | Temal. 3 4 4 - 10
HuddepennmansHoe
ucuuciieHne QyHKIUH
HECKOJIbKUX MEPEMEHHBIX
2. | Tema 2. OGBIKHOBEHHBIE 3 6 6 - 10
nuddepeHInanbHbIC
ypaBHeHus I nopsinka. Y
BBICIIIHX TIOPSIIKOB.
Cucremsl /Y.
3. | Tema 3. Kparnbie 3 6 8 - 18
UHTETPaJIbL.
Kpusonuneiinbie
HWHTETpalibl. DeMEHTEI
TEOPHH TIOJISL.
HToro nmo aucuunanHe 16 18 - 38




4.2 Conep:kanue JUCUUIJINHBI

Tema

Koa-Bo

qyacoB

Hcnoansye-

MBI METOJ

®opmupyemsble
KOMIIETeHIIM U

JucuunimHapHblii Moayab 3.1

Tema 1. InddepennmnanbHoe ncunciaeHue GyHKIUM HeCKOJBKUX NMepeMeHHbIX.104.

Jlexuust 1.OnpeneneHue GyHKIUU HECKOIBKUX
MePEMEHHBIX. HenpepriBHOCTH byHKIUN
HECKOJIbKUX TepeMeHHBIX. DYHKINH, HEMPEPHIBHBIC
Ha KoMmmakTax. YacTHbIe NPOU3BOAHBIC (YHKIIHH
HECKOJIbKUX MepeMeHHbIX. [loiaHoe mpupamienue u
TTOJTHBIN muddepennman, MIPUMEHCHHE B
NpUONMKEHHBIX BbIUUCIeHMsX. [lpow3Bomnas 1o
HampaBlieHuto. [ pajinieHT, ero cBOMCTBRA.

JeKyusi-
npe3eHmayusl

OIIK-1

[Ipaktrueckoe 3anarue Nol. OyHKIUNA HECKOJIBKUX
nepeMeHHbIX (0OCHOBHBIE MOHATHS). [locTpoeHne obnactu
ompeneneHuss (QYHKIUH 2-X TepeMEHHBIX. YacTHbIe
MIPOU3BOJIHBIE Ilonueii

g hepeHIra.

IepBOIro rnopsaaka.

OIIK-1

[IpakTrueckoe 3anstue No2. JuddepeHuporanue
CJIOKHBIX M HESBHBIX (hyHKIMI. YacTHbIe MPOU3BOHBIC
BTOpOro mopsaka. [Ipou3BojHAsS MO HAMPaBICHHIO U
IpaueHT.

OIIK-1

Jlextust 2. JInddepeHnmansl BBICHINX TTOPSIKOB.

(hyHKIUM
IKCTPEMYMBI

MHOT'UX

byHKIIIH
nepeMeHHbIX. KacarenmpHas MJIOCKOCTh W HOPMalbh K

OKCTPEeMyMbI MepEMEHHBIX.

I'mobGanbHbIe HECKOJIBKUX
MTOBEPXHOCTH.
¢ dhepeHnnanos.

WHrerpuposanue IOJIHBIX

2y,

paboma 8
Manwvix
epynnax

OIlK-1

[Mpaktudeckoe 3ansTHe No3.OKcTpeMyMbl (YHKIIMU

MHOTI'UX INNEPECMCHHBIX. 33,[[3.‘11/1 Ha OTBICKAHUEC

HauOONBIINX ¥ HAWMEHBIIUX 3HAUYCHUH (QYHKIHH.

KacarenpHast III0CKOCTh B HOpMaAJIb K TIOBEPXHOCTH.

24,

OIIK-1

Tema 2.00b1kHOBeHHBIE T depeHInATBHBIC ypaBHeHHA | mopsaaka. /[Y BeIcIIMX NOPSAIKOB.
Cucrtemsl J1Y. 204.

Ne4,
YaCTHBIM W OOmMKA WHTErpanbl, YacTHOe U oO0Iee
ony pINY c
pasnensromuMucs repeMeHasiMuA. OHopoanbie Y.

IIpakTnueckoe 3aHsATHE Knaccudukanus,

pereHne MEepBOTO  TOpAIKA.

24.

OIlK-1

Jlexmus 3. 3amaga Komm mis JIY mepBoro mopsaxa.

WHTerpanbHele KpUBBIE, H30KJIMHBI. Teopema

CymeCTBOBaHud MW CAWHCTBCHHOCTU PCHICHUSA ,E[HHOI[Y

MepBOTO MopsaKa. oy c Ppa3aeNSIOIUMUCS

24.

OIlK-1
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nepeMeHHbIMU. OAHOpOHBIE U JuHEiHbIe Y mepBoro
nopsjaka. YpaBHeHusi bepHyiud. YpaBHEHUSI B TOJIHBIX
muddepenumanax.

Ilpaktuueckoe 3ansarue No5. Jluneitneie J[Y
[IEpBOTO MOpsiiKa. YpaBHEHUs bepHyinu. YpaBHEHUS B
MTOTHBIX T depeHnnaiax.

24.

macmep-
Knacc

OIIK-1

[IpakTuueckoe 3anstue Ne6. MeTto Bapuauu
MPOU3BOJIHHBIX TIOCTOSTHHOM B PENICHUU JTHHEHHBIX
ypaBHeHHU# niepBoro nopsaka. Konrpoabnas padora (45
MHUH.)

24.

OIIK-1

JucounanHapHbIil Moayas 3.2

Jekmmst 4. JIY 2-oro mopsgka. Teopema
CYLIECTBOBAaHUSA M €AMHCTBEHHOCTH pemeHus Y 2-oro
nopsinka. uddepennmansasie ypaBaenus |l-ro mopska,
JOTyCKaroIe noHmwkenue crenenu Jluneitasie Y 2-oro
nopsiaka.  CpoiictBa wux pemienuil. Omnpenenurens
Bponckoro. ®yHaameHTalbHas CUCTEMa  PEIICHHM.
HNHTterpupoBanue JIMHEHHOro oxHopogHoro Y Broporo
nopsiziKa c

MTOCTOSTHHBIMHU KoapdUIeHTaMU.

WHrerpupoBanue  JIuUHEHHOro  HeoxHopoxHoro VY
BTOPOTO TOPSAKA C TMOCTOSIHHBIMU KOX(QQUIHUEHTAMH U

MIPaBOX YaCThIO CHEINAIHFHOTO BUA.

24,

npobnemHas

JeKyus

OIIK-1

IIpaxTrueckoe 3ansTre No7. YpaBHEHHUS BBICIIUX
nopsakoB: nonwxkenue nopsaka. JIOAY Il nopsiaka c
MOCTOSIHHBIMHU KO3 QHUIIMCHTAMH.

24,

OIIK-1

IIpaktueckoe 3anstue Ne8. JIHY  BTOporo
MOpsAJKa C MPaBO YacCThIO CHEIHAIBLHOrO BHAA. MeTon

HEOIPEeNICHHBIX KOA(pPHUINEHTOB.

24.

macmep-
Kaacc

OIlK-1

Jlekuusa 5.Metos Bapualiiy npou3BOJIbHBIX
OCTOSTHHBIX NpH pemennu JIHIY Broporo nopsnxka.
OCHOBHBIC TOHATHS, UHTETPUPOBAHIE HOPMATBHBIX
cucteM. ['apmoHnueckuil ocipuuisatop. Pesonanc

24.

OIlK-1

IIpaxTtrueckoe 3anstue Ne 9.Metoz Jlarpamxa.
Cucrems V.

24.

OIIK-1

IIpaktudeckoe 3ausaTre NelO. KonTposashas
padora.

24.

OIIK-1

Tema 3. Kparubie unrerpansl. KpuBoanHelinble HHTerpajibl. JjieMeHTHI Teopun mojs.204.

Jlexuust 6. OCHOBHBIE MOHATHS, TEOMETPUUECKUN U
(pm3nyecKuii CMBICI, OCHOBHBIE CBOMCTBA, BEIYHCIICHNE

N . 24. - OIIK-1
IBOHHOrO MHTEerpaia. IlpunoskeHus ABOHHOTO HHTErpana:
Iomass GUrypsl, 00beM Tena, Macca IIACTHHKH
IIpaktuueckoe 3ansatue Nell./IBoiiHO HHTETpa: 24. - OIIK-1




BBIYHCJIICHUC, NCPCMCHA MOPAAKA HHTCTPUPOBAHUA.

IIpaktuueckoe 3anstue Nel2. JIBoitHON HHTErpai B paboma 8
MOJISIPHBIX KoopauHatax. [IpuioxkeHus JBOIHOTO 24. Manbix OIIK-1
WHTETpana. epynnax

Jlexuus 7. Tpoitnoit unterpan. OCHOBHBIC TOHSTHS,
CBOMCTBA, BRIUHCIICHUE. 3aMeHa TIEPEMEHHON B TPOMHOM
unTerpaie. [Ipunoxkenus: o0beM Tena, Macca Tea, 2q i OITK-1
KOOPJIMHATHI IIeHTpa TsKecTu. KpuBoirHeHHbIH '
naTerpan |-ro u Il poma: ocHOBHBIC TTOHATHS,

BBIYUCJIICHUEC, TPUITOKCHUA.

[Ipaktuueckoe 3anarue Nel3TpoiiHoil uHTETpalL. ) OINK-1
4. - -
Brruncnenue. Ipunoxenus.

IIpaxTrueckoe 3anstue Nel4 KpuBoanHeHHbIH
uHTerpan |l-ro poxa: ocHOBHbIE IOHSITHS, BBIYHUCIICHUE, 24. - OIIK-1
MPUIIOKEHUS.

Jlexums 8. @opmyna ['puna. BekropHoe moie.

Bexropublie muHun. HupKyIsiyss BEKTOPHOTO MOJIA. ) OIK-1
9. - -

Huseprennus. Potop. [ToTok BekTopHOro noius. ®opmynna

Octporpanckoro-I'aycca. ®opmyna Ctokca.

IIpaxTrueckoe 3anstue NelS. D1eMeHThI TEOPUU ) OIK-1
. - -
BEKTOpHOTr o 1oiisi. [10ToK, crnocoObl BEIYHCICHHUS.

IIpaxTrueckoe 3anstue Nel6. Lupkynauus Macmep-

2y.

OIIK-1
BeKTOpHOTO nost. Potop. luBeprennus. Ilorennmann. Kracc

IIpaktnueckoe 3anartue Nel7. KonTpoabHas

24. - OIlK-1
padora.

5. Ilepeyenn Y4eOHO-MeTOAUYeCKOro odecnieueHmst Jif) 6
CaMOCTOAITEILHOI PadoThI 00y4aIOIIUXCH MO TUCIHUIIINHE

CamocrosiTenbHasi paboTa OOYYarONMIUMXCS  BBIMOJHSETCS IO  3a/JIaHHIO
npenoaaBatesisi, 0e3 ero HermoCPeACTBEHHOI'O yUacTHsl.

Llenp camMoCTOSATENBbHON PAaOOTHI — MOATOTOBKA COBPEMEHHOTO KOMIIETEHTHOTO
cnermuaniucTa u (OPMUPOBAHHS CIIOCOOHOCTEH W HABBIKOB K HEMPEPHIBHOMY
caM000pa3oBaHUIO U MTPOGHECCUOHATIBHOMY COBEPIIIEHCTBOBAHUIO.

CamocrosiTenbHasi paboTra CHocoOCTBYET (POPMUPOBAHUIO AHAIUTUYECKOTO U
TBOPUYECKOTO MBIIIICHUS, COBEPIICHCTBYET CIIOCOOBI OPTaHU3AIMH UCCIIEC0BATEILCKON
JESTEIbHOCTH, BOCTIMTHIBAET  IEICYCTPEMIICHHOCTb, CUCTEMaTUYHOCTD U
MOCJIEIOBATEILHOCTh B pabOTE CTYJEHTOB, OOECNEYMBAET MOJATOTOBKY CTYACHTA K
TEeKYIIUM KOHTAKTHBIM 3aHSATHUAM M KOHTPOJBHBIM MEPOIPHATHSIM IO JUCIHILIAHE.
Pe3ynbTaThl 3TON MOATOTOBKU MPOSIBISIOTCS B aKTUBHOCTH CTYJICHTA HA 3aHSATUSAX U B
KaueCTBE BBIMOJTHEHHBIX TECTOBBIX 3aJlaHUM, NPYrux GOpM TEKYIIEro KOHTPOJIA.

CamocrosiTenbHast paboTa MOXKET BKJIFOYATH CIEAYIOIINE BUIBI PabOT:
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- U3y4Y€HHUE MOHATUHHOTO anmnapara JUCUUILIUHBI;

- MpopabOTKa TEM JUCIUIUINHBL

- IOATOTOBKA K MPAKTUYECKUM 3aHSITHIM;

-paboTa C OCHOBHOW M JOMOJHUTEIBHOU JIUTEPATypOil, MNpEeACTaBICHHOW B
paboueit mporpamme;

- IOJITOTOBKA K MPOMEXYTOYHOU aTTeCTallUu;

Templ 17151 caMOCTOATENBHOM PAaOdOTHI 00YUYarOIIErocs, MOPSAOK UX KOHTPOJISA

no jguciumuiiHe «®YyHKIIMM MHOTUX mepeMeHHbIX. JuddepeHunansubie
YPaBHEHUS» MPUBEACHBI B METOAMUYECKUX YKA3aHUAX:
3apunosa  3.®.Dynkyuu  muoeux  nepemenHvix. Juggepenyuanvhvie

VPasHeHus: Memoouyeckue YKa3aHus no npoeeoeHulo Npakmuieckux 3auamuil u
Op2aHU3AYUU CAMOCMOAMENbHOU pabomvl no oucyuniure « DYyHKyuu MHO2UX
nepemennvix. Jugpepenyuanvrvie ypaenenus» O 0AKANA8PO8 HANPABIEHUs
21.03.01 «Hegmeeazosoe Oenoy» ouHOU u 0YHO-3A0UHOU (hopm 00yueHus —
Anomemvesck: AI'HHU, 2019. — 53 c.

6. @oH1 OLIECHOYHBIX CPEACTB MO JUCHUILINHE

OcHoBHo#l 1enbio popmupoBanuss ®OC no pucuuruHe «DYHKIIMM MHOTHX
nepemeHHbIX. JuddepeHnnansuble YpaBHEHUS» SBISECTCS CO3/JaHHE MaTepUaIOB IS
OIICHKM KayecTBa IMOJIOTOBKA OOYYaIOMIMXCS M YCTAHOBJICHUS YPOBHSI OCBOEHUS
KOMIIETEHIIUM, YCTAHOBJICHUS] COOTBETCTBUSI TpeOOBaHUS pabouei MPOTrpaMMBbl.

[TonHBIN mepedyeHb OLEHOYHBIX CPEICTB TEKYIIETO KOHTPOJISI U MPOMEXYTOUYHOU
aTTeCTalluM MO JUCHUIUIUHE MpuBeaeH B DOHIE OIIEHOUHBIX CPEICTB (MPHIIOKEHUE 3 K
JTaHHOM paboueil mporpamme).

Tekylmmii KOHTPOJIb OCBOEHHSI KOMIETCHIMW MO JUCHUIUIMHE MPOBOAUTCS MpHU
M3YyYCHUH TEOPETUYECKOr0 MaTepualia, PEHICHUM 33Ja4 Ha MPaKTUYECKUX 3aAHSATHUSX,
YCTHOM OITPOCE, NP MPOBEICHUN MTMCHbMEHHBIX U KOHTPOJIBHBIX palOT.

HNTOroBoii OLIEHKOW OCBOEHHUS KOMIIETCHIIMM  SIBJISECTCS  IPOMEXKYTOYHAas
arTectanuss B (opme »dK3aMeHa, MPOBOAMMAS C Y4YETOM pE3YJIbTaTOB TEKYIIETO
KOHTPOJISL.

6.1. IlepeyeHDb OLIEHOYHBIX CPEJICTB

Oransl Bun Kparkas xapakTepucTHKa OLIEHOYHOTO [IpencraBnenue
bopmupo OLICHOYHOT'O cpencrsa OLICHOYHOTI'O
BaHUSKOMIIETEH CpeacTBa cpeacTna B GoHIE
005078
Texkymmii KOHTPOJIb
1 TectupoBanue | Cucrema  CTaHAAPTU3MPOBaHHBIX  3ajgaHui, | Komruiekt
KOMITBIOTEPHOE | MTO3BOJIAIOIIAS  aBTOMATU3UPOBATh MPOLEAYPY | TECTOBBIX 3aJaHUU
W3MEPEHUS  YpOBHS  3HAHUH W yMCHHH
oOyuaromierocs. O6paboTtka pe3yabTaToB
TECTUPOBAHHS Ha KOMIIbIOTEpE OOECIeUUBAETCS
CHeUUaNbHBIMU  mporpammamu.  [lo3Bomsier
IPOBOAUTH  CaMOKOHTPOJIb  (pENeTHLHOHHOE
TECTUPOBAaHHE), MOXET BBICTYNATh B POJIH
TPEHaXepa NPU TMOJATOTOBKE K 3aueTy WIH
9K3aMeHy.
2 [TpakTnueckoe | CpeactBo  OHEHKHM  CmOCOOHOCTH — mpuMeHaTh | Kommiekt
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3a/1aHKe HOJTy4eHHbIe TEOPETHYECKHe 3HAaHMS B y4eOHOH | MPaKTHUYECKUX
(yuebHas cutyanuu. 3ajada HanpaslieHa Ha OLEHUBAHHE TeX | 3amaHuil
3a1a4a) KOMIETEHIHH, KOTOPbIe MOJUIEKAT OCBOCHHIO MO

ONPE/ICICHHOW TeMe B JIAHHOW JUCLUIUIHHE,

COJICP)KHUT YETKOE YCIIOBHE U TpeOOBaHHUE.
YcTHBIN opoc | MOXKET BBINOIHATLCSA B MHAMBUIYaTbHOM [TIpumepHbIe

MOPSIAKE WK TPYIIIOBON JESTENBHOCTH
00yJaronmMxcsi B BOMPOCHO-OTBETHOM popme.
Ilo3BoJIsIeT OLICHUTD

YMEHHUS oOyJaromuxcs JIEMOHCTPHPOBATH
MOHUMaHUE MaTepuana, MIPUMEHEHUE 3HAHUS B
Mpollecce pelIeHUs] 3a7ad; YPOBEHb Pa3BUTHS
AHAJIMTUYECKHUX, HCCIEI0BAaTEIbCKUX HABBIKOB, a
TaK)K€ HaBBLIKOB MAaTEMAaTHYECKOIO MBIIIICHUS.

BOIIPOCHI AJIA
YCTHOI'O O1poca

IIucemennas OrnepaTuBHOE CPEACTBO OIIEHKU YMEHUS KoMmiekTsr
pabota MPUMEHSITh MOJYUYCHHBIE TEOPETUUECKUE 3HAHUS | 3aaHUM JUIS
B IPAKTUYCCKOH CUTYyalluu, IPUMECHACTCA B IIUCHbMEHHBIX
nmpouecce U3yucHusd TEMbI. pa60T
Kontposbnass | CpeacTBo OLICHKH yMEHMSI IPUMEHSTh Kommiextsl
pabota [OJIy4YeHHbIE TEOPETUUECKHE 3HAHUS B 3alaHui TS
MPaKTUYECKON cUTyaluu. 3aaHusi KOHTPOJIbHOMN KOHTPOJILHBIX
paboThI AOMKHBI OBITH HANIPABIIEHBI HA pabot
OIICHUBAHUE TE€X KOMIETCHIINI 1 alTOPUTMOB
JIEWCTBUIA, KOTOPBIE TIOJITIEXKaT OCBOCHUIO B
JTAHHOH JUCITUITINHE
IIpomeskyTOUHAs aTTecTALMS
OKk3aMeH HtoroBass koMmILIekCHas mponeaypa oueHkH | [lepeuenp
3HAHMH, YMEHHMH, HaBBIKOB, KOMIIETEHIHUH, | IPUMEPHBIX
chOpPMUPOBAHHBIX B MPOLECCE  HM3YYEHHUS | BONPOCOB, 33/1a4,
JUCHUIIJIINHBI. TECTOBBIX
BOIIPOCOB
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6.2. YpoBeHb 0CBOCHHSI KOMIIETEHIMA M KPUTEPUH OLIEHMBAHUSA Pe3yJIbTATOB 00y4eHHUs

y4acTBYET, CO
3HAHHEM JieTia, B

YaCTHOE PEeIICHHUs
THUIIOBBIX
nmuddepeHraIbHbI
X YpaBHEHUI

o011ee 1 yacTHOE
PEIICHUS TUTIOBBIX
QG hepeHIaIbHBIX

OTHEIbHBIE
poOeIbl yMEHUeE,
HaXOIUTh 00IIIee U

CUCTEMATHUUYECKOE,
YMGHI/IG HaXOOUTh
o0l1ee 1 4acTHOE

OrneHNBaeMbIC [Tnanupyemsie .
a Py ypOBeHL OCBOCHHA KOMIICTCHIIUN
KOMIICTCHIIUN PE3YIbTAThI
KO, oOy4JeHus . . Komrerenmm He
(xon, i . Cpenunii ypoBeHb BazoBeii ypoBeHB !
HaNMCHOBAHUE ) [IponBHHYTHIN YPOBEHD OCBOEHBI
No
i Kputepun oneHBaHUS pe3yNbTaTOB O0YICHUS
(OTTHIHO» «XOopomo» «YHAOBJIETBOPUTEIILHO)» «HEYIOOBJIETB.»
ot 86 mo 100 6amtoB )
( A ) (ot 71 no 85 6amioB) (ot 55 no 70 6amtoB) (MeHee 55 6ayioB)
He 3auteno
3aureno (ot 35 no 60 GamioB)
(meHee 35 O6amoB)
OIIK-1.1. 3narh: CdopmupoBaHHbBIC CdhopmupoBaHHbIE, HO Hemnomnabie ®dparmeHTapHebIe,
yMeeT 3HaTh: cHCTeMAaTHUYeCKUE ColepiKallke OTAENBHBIC | mpencTaBiIeHUs 00 pasposHHbIe3HAHUSA
YICIIOJIb30BATh -OCHOBHBIE THIIBL U | 3aHus 06 mpobesLt, sHaHNA OCHOBHBIXTHIIAX U 00 OCHOBHBIX
oIk OCHOBHBIE 3AKOHBI | MCTOMI EHICHHA | (ooon g | SHAHMA 00 METOJIaX PeIleHH s TUINAX ¥ METOJAX
1CroeoGer JUCLIMILIHH 06$$H036HHHX METOJIaX pelleH s OCHOBHBIX THIIAX M| Gp1kHOBEHHBIX pelenus
- AUQPEPEHINATBHBI METOJIaX PEIICHU
pemwats sazaqn, | UKCHEPHO X ypapHeHuit; OGBIKHOBEHHBIX ; 61,1151[1 OBSHHHX muddepeHInanbHbIX | 0OBIKHOBEHHbIX
OTHOCSILIUECH K MEXaHUICCKOTO -OCHOBHBIE I[I/I(I)(bepeHuI/IaHBHBIX YpPaBHCHHU, ZII/I(i)(l)CpeHHI/IaJH)HI)I
npoeccHoHalb g;’ﬁg’ J;’IA; TOHSTHS TEOPHH ypaBHeHHil; ﬂHq)(bepeHuUHaHLHH OCHOBHBIXIIOHATHAX | X YPaBHEHHIA;
HOM -14. - X YpaBHEHMI; .
CHTEIBHOCTH 3HACT H60-H’Is OCHOBHBIXITOHSITUSIX OC}I’-IPOBHBIXHOI’-IHTHHX TCOPHUU II0JIA; OCHOBHBIXITOHATHUSA
b -0a30BbIC ITOHATHUA .
S NpHHIHITHATB HBIE Andepenansio | TEOPHH TIOT; B—— 0a30BbIX MOHATHSIX X TEOPUH TIOJIS;
METOIbI 0CcO0EHHOCTH 0a30BBIX MOHATUSX ’ I[I/I(l)(bepeHHI/IaJ'IBHOFO 0a30BBIX MTOHATHIX
1 ro # 0a30BBIX TOHATHAX
MOJIETMPOBAHHs, | MOJCINPOBAHHS HHTErpATHHOTO b depeHIaTbHOT Y UHTErPajJIbHOTO nuddepeHIanbHO
MareMaTuyeckor | MaTeMaTUdcCKuX, HUCUUCIICHUS 0 M MHTErpaIbHOro I[I/Iq)(bepeHHI/IaﬂBHOF NCUYUCICHUS o u
U3NYECKUX U
0 aHATH3a, ¢ YHKIHM MHOTUX | oy omapie 0 M HHTCTPANLHOTO | fhypxiun MHOrMX MHTETPAIBHOTO
€CTECTBEHHOHay | XUMHYIECKHUX . HUCUYUCJICHUS .
e TPOLIECCOB, NIEPEMEHHBIX, (bYHKHI/H/I MHOTHUX NEPEMECHHBIX NCYUCICHUA
) (YHKIIMH MHOTHX (DYHKITH MHOTHX
obmenmxenepH | MNPCAHA3HAYCHHBIC MIEPEMCHHBIX ) YHKIQ
bI€ 3HAHMS AU KOHKPETHBIX TICpEMCHHBIX, NEPEMCHHBIX
TeXHOIIOTHHECKIX Ymers: CdhopmupoBaHHOE B nenom ycnemmnoe, | B nenom yenemHoe, | ®@parmenrapHoe
IpoueccoB
OpH[II< 15 ~HaXO/UTh 001Iee 1 YMEHHE HAaXOIUTh HO coJeprKaliiee HO HE YMEHHE HaXOOUTh

ofl11ee 1 yacTHOE
PEIICHUS TUTIOBBIX
muddepeHIraIbHbI
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paboTax 1o
COBEPILECHCTBOBAH
U0
IMPOMU3BOJACTBCHHEBI
X MPOLIECCOB C
UCTIOJIb30BaHUEM
9KCIIEPUMEHTAIIbH
BIX JTAHHBIX U
pe3yabTaToB
MO/JICITUPOBAHHSI.

MEepBOTO U BTOPOTO
MOPSIIKOB;
-BBIYHCIISTH
XapaKTEePUCTHKU
BEKTOPHOTO TTOJISL.

YpaBHEHUI MIEPBOTO
1 BTOPOTO
MOPSIKOB;
BBIYUCTISATH
XapaKTepUCTUKU
BEKTOPHOTO TOJIS.

YaCTHOE PEeICHUS
TUTIOBBIX
nuddepeHIaIbHBI
X YpaBHEHHI
HEPBOI0 U BTOPOTO
MOPSIIKOB;
BBIUUCIISATH
XapaKTePUCTUKU
BEKTOPHOT'O MOJIS.

pELICHHS] TUIIOBBIX
Qg depeHIraTbHbIX
ypaBHEHUII IEPBOTO U
BTOPOT'O MOPSI/IKOB;
BBIYUCIISITD
XapaKTePUCTHKH
BEKTOPHOT'O HOJIS.

X YpaBHEHMI
MEepPBOT0 U BTOPOTO
MOPSAIKOB;
BBIYUCIISITH
XapaKTePUCTUKU
BEKTOPHOTO TOJISI.

Baaagern:

- METOJaMH
pelIeHHs TUTIOBBIX
OOBIKHOBEHHBIX
muddepeHunanbHbI
X YPaBHCHHUI;
-pueMamMu
BBIYUCIICHUS
KpaTHBIX
HUHTETPaJIOB,
-METOJaMM
BBIYHCIICHUS
XapaKTEPUCTUK
BCKTOPHOTO IOJIS,
-HaBbIKAMY aHAJIU3a
Y MHTEpIpeTalun
pELICHUH,
MOJIYYECHHBIX B
pamkax
COOTBETCTBYIOIIHUX
MaTeMaTHIYECKHX
MoJenen

Ycenemnoe u
CHUCTEMaTHUYECKOE
BJIQJICHUC METOJIaMU
PEILICHHSI TUTIOBBIX
OOBIKHOBEHHBIX
nuddepeHIaTbHBIX
YPaBHEHUN;
npueMaMu
BBIYMCIICHHSI
KpaTHBIX
WHTETPAJIOB,
MeTOJIaMHU
BBIYMCIICHHSI
XapaKTePUCTHK
BEKTOPHOTO TIOJIS;
HaBbIKAMU aHalN3a U
HHTEPIIPETAIINH
peLIeHuH,
MOJTyYEHHBIX B
pamkax
COOTBETCTBYIOIINX
MaTeMaTHYECKHUX
MoJieJIer

B nenom ycnennoe,
HO cojieprKaiiee
OT/ICITbHBIE
npoOebl BlaJieHIE
METOJIaMH PEIICHHS
TUTIOBBIX
OOBIKHOBEHHBIX
nuddepeHIaIbHBI
X YpaBHEHHI;
nprueMaMu
BBIYHCIICHUS
KpPaTHBIX
WHTETPAJIOB,
METOJIaMU
BBIYHCIICHUS
XapaKTePUCTHK
BEKTOPHOTO ITOJIS;
HaBbIKAMH aHaN3a
Y MHTEPIIPETAIAN
peleHui,
MTOJIYYCHHBIX B
pamKax
COOTBETCTBYIOIIUX
MaTeMaTHYeCKHX
MoJeIen

B nenom ycnennoe,
HO He
CUCTEMATHYECKOE
BJIaJICHHE METOAAMHU
peLIeHNs TUIIOBBIX
OOBIKHOBEHHBIX

Qg depeHIraTbHbIX
YpaBHEHUH;
npueMaMu
BBIUNCJIEHUS KPATHBIX
HMHTErpajoB,
METOJaMU
BBIYHCIICHUS
XapaKTEPUCTHK
BEKTOPHOTO IOJIS;
HaBBIKAMU aHaIN3a U
MHTEpIpEeTaH
peLIeHN,
MOJIyYEHHBIX B
pamkax
COOTBETCTBYIOIIUX
MaTeMaTHYECKHX
MoJeIen

®parMeHTapHOE
BJIaJICHUE
METOJIaMH PEIICHUS
TUTIOBBIX
OOBIKHOBCHHBIX
mudepeHraIbHbBI
X YpaBHEHHI;
nprueMaMu
BBIYHCIICHHS
KpPaTHBIX
WHTETPAJIOB,
MeTOJIaMU
BBIYHCIICHHS
XapaKTePUCTHK
BEKTOPHOTO TIOJIS;
HaBbIKAaMU aHAN3a
W MHTEPIIPETANN
peLieHun,
MOJTYYECHHBIX B
pamKax
COOTBETCTBYIOIIUX
MaTeMaTHYeCKHUX
MoJeIen
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6.3. BapuaHTBI OlIEHOYHBIX CPEICTB

6.3.1. TecTtupoBaHMe KOMNbLIOTEPHOE

6.3.1.1./1opsook nposedenus

TecTupoBaHre KOMIBIOTEPHOE MO TUCHUIIINHE «DYHKIIMM MHOTHUX NEPEMEHHBIX.
Huddepennmansuple ypaBHEHUs» MPOBOAMTCS JBa pa3a B TeueHUe cemectpa. bank
TECTOBBIX 3a/IaHUI COACP>KUT CITUCOK BOIIPOCOB U PA3IMYHbIC BAPUAHTHI OTBETOB.

6.3.1.2. Kpumepuu oyenueanus

Pesynbprar Tecta 3aBHCHUT OT KOJMYECTBA BOMPOCOB, HA KOTOpbIE OBbLI JaH
IIPABUJIBHBIA OTBET.

6.3.1.3. Codeporcanue oyeHoyHo20 cpedcmaa

TecTOoBBIE 3a/laHUsA TJIsl OMCHKHU YPOBHSA C(l)OpMPIpOBaHHOCTI/I KOMIICTCHIITMH
OIIK-1

®opMyJIHPOBKA BONPOCA BapuaHThIOTBETOB

1 2 3 4 5

JAunakTudeckuii moxyJs 3.1.

I'panuent QyHKIHHI {23-35,-9} | {23-37-9} | {23-359} | {31,-35-9} {23359}
u=x>+3xy> —z°y B Touke M(-
2;3;-1) paBeH BeKTOpYy...

Benunuuna |grad(z) 1 3 El e 1
‘ ‘ Gyt 10 10 10 10 J10

__ X
Z= x? 1 y? +1B TOUKE M(0;3)
paBHa...

X y y

aHa z=xylIn(=), = -= -— — —
Taria sty 2= xyIn(_) ” ’ n
TOrIa z’y'y paBHa...
[TpousBonHas GyHKIUU 12 12 17 17 0
u=xIny—zsrouke M(1,1,1)mo | 13 13

HaIpaBJICHHUIO BEKTOPA
a={512,0}, pasna...

Pemmte ypaBHeHne Xt —x? 2x%243y | x%-1 X3 +2xy - 35/23:& y2 =
(3x% +2y)dx+ (2x—3)dy =0

O

3HaueHue BBIPAXKEHUS 63 -57 51 48 57

3
2x; — 3k, +3,20e K;,K, —KOpDHHU
XapaKTePUCTUYECKOTO YPABHEHHUS!
y" +y' —6y=xe*, pasHo...

JAunaktuyecknii Mogyab 3.2.

Potop BekTOpa E:{GXZ,Zy,ZZ}B {-3-8,5} {8180} |{8-180} | {490}

TOYKEC

A(-3,-8,5) ecth BekTOp. ..
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u=x2+2xy—y*++/2z. Torm |0 63/8 -33/8 -1/8

div(grad(u))s  Touke  A(1,1,8)

paBHa...

[Torok BekTOpa a = {2X,7y,—6z} 11/3 4 3 20

10 MUpaMUIE, MOTy4YEeHHOM
[IEPECEYEHUEM IINIOCKOCTU
2x+4y+z=4 ¢ KOOpJIUHATHBIMU
IJIOCKOCTSIMH, PABEH. ..

JIuBepreHIuio BeKTopa 10 1 0 9 11
a ={2sin3x;4Iny,32°} B Touxe

A(%,l,-l) paBHa...

Touku, B KOTOPBIX IPOU3BOIHAS (-1,3) (1;-3) (1;-3), (£1+3)
dynkimu U = 3x° + y® —9x + 6y (-1;-3),

10 JI000MY HaIpaBJICHHUIO paBHA (-1,3),

HYJIIO, €CTb. .. (1.3)

[ToTok BekTOpa F= {2x;-4y;62} 32 128 128 32 0
I10 3aMKHYTOM ITOBEPXHOCTH, 3 3

OrpaHUYEHHOH MIIOCKOCTHIO
2X+4y+7=8 1 KOOpIMHATHBIMU
TUIOCKOCTSIMH, PaBEH. ..

6.3.2 IIpakTnuyeckoe 3aganue (yueOHasi 3aja4a).
6.3.2.1. l[lopsioox nposederusi

VYyeOHast 3aga4a — 310 yueOHasi cutyanusi (BOIMPOC), KOTOpast TPeOyeT pelieHus
MOCPEJICTBOM HCITOJIb30BAHUS OINPECIICHHBIX YMEHWM, 3HAHWM, HABBIKOB. 3ajaya
SIBJISIETCSI CPEJICTBOM OLIEHKH YMEHUSI IPUMEHSTh MOJIy4YEHHBIE TEOPETUUECKUE 3HAHUS B
y4eOHOM cHTyanuu. 3ajaya HampapjicHa Ha OLICHUBAHUE TEX KOMIIETEHIIUM, KOTOPBIC
MOJIJIEKAT OCBOCHUIO IO OMPEACIICHHONW TEME B JaHHOW aucuMIinHe. KoMIUIeKT 3amay
M0 TEMaM JUCHUIUIMHBI MPEJICTABICH B METOJUYECKUX YKA3aHUSIX:

3apunosa 3.®. Dyuxkyuu MmHo2UX nepemeHHvlx. Jugpepenyuanvrovie
VPasHeHus: mMemooudecKue YKa3aHus no Npo8edeHur0 NpaKmudecKux 3aHsamuil u
OpeaHU3aYUU  CaMOCMOAMENbHOU pabomvl no oucyuniuve « QYHKYuUU MHOSUX
nepemennvix. Juggepenyuanvuvie ypasnenus» 0na 06axkanaspos HanpasieHus
noocomosxu 21.03.01 «Hegmezazosoe Oeno» ounou u 04HO-3A04HOU Dopm
ooyuenus. — Anomemvescxk: AI'HU, 2019. — 53 c.

6.3.2.2. Kpumepuu oyenusanus

bayner B uatepBaie 86-100% oT MakcuManbHBIX (MaKCUMaJIbHBINA Oall IPUBEICH
B I1. 6.4) cTaBsATCS, €CIIM 00yUYarOITUICS:

- yMEeT MNpaBWIbHO BBIOpATh MaTeMAaTHYECKUM WHCTPYMEHTApHUM, MPEICTaBUTh
aNTbTEPHATUBHBIC BAPUAHTHI PEIICHUS MPAKTUYECKUX 3a/ad, JEeMOHCTPUPOBATH HABBIKU
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KPUTHUYECKOIO aHajiu3a MpoOsieM, aHaIM3UpyeT U OOOCHOBBIBAET PE3yJbTaThl 3a/1ad B
paMKax IOCTABJICHHOMW 3a/1a4u.

bannel B untepBane 71-85% oT MakCUMaIIbHBIX CTaBSITCS, €CJIA 00yJarOUTUHCs:

- CHOCOOEH MpaBUJIBHO BBHIOPATh MAaTEMaTUYECKUH HHCTPYMEHTapUid,lI0Ka3aTh
yMEHHUE CaMOCTOATEJIEHO PEIATBKOHKPETHBIETIPAKTUYECKUE 3a/1auy, HO
JOITYCKACTHEKPUTUYHBIE HETOYHOCTH B JOKA3aTENIbCTBE, AJITOPUTME WIIM OTBETE, WIH
000CHOBaHUM MOJYYEHHBIX PE3YyJIbTaTOB.

bamne B uaTepBaie 55-70% OT MakCHUMAaJIbHBIX CTaBSITCS, €CITU O0YYarOIIHIACS:

- B COCTOSSHUM BBIOpAaTh MATEMAaTHYECKUII WHCTPYMEHTapHil, pelmaTh 3aJadd B
COOTBETCTBUHM C 3aJaHHBIM QJITOPUTMOM, OJHAKO JOMYCKaeT PsAJ OUIMOOK BpEHICHUU
KOHKPETHOHM 3aJauM U3 YHCJia IPELYyCMOTPEHHBIX padouell MporpaMMoi TUCHUTUTUHBI.

bamner B uaTepBaine 0-54% oT MakCHMaJIbHBIX CTABITCS, €CIIM 00YYaIOIIUNCS:

- HE MOXET BBIOpaThb MaTeMaTHYECKUIl HHCTPYMEHTapHil, JOMyCcKaeT rpyobie
OLIMOKU B PEIICHUWU THUIIOBBIX MPAKTHUUYECKUX 3a/ay (HEyMEHHME C MOMOILIBI0 yKa3aHWH
[pernoAaBareiid IOJYy4UTh [PABUIBHOE pPEUICHWE KOHKPETHOM 3aJadyd M3 4YuCia
IIPEyCMOTPEHHBIX pabodel MporpaMMoil TUCHUIUINHEI).

6.3.2.3.Cooeporcanue oyeHouHo2o cpeocmaa

1. CocraBuths guddepeHInaTLHOe  YpaBHEHHE  Tporecca  HM3MCHCHHS
TEMIIEpAaTypbl Tella B CpeAe C TeMmIrepaTypor tp, €ClM CKOpPOCTh HW3MEHCHUs
TEMIIEPATypbl MPOMOPIHUOHATEHA PA3HOCTH TemrepaTypsl T Telma W TeMIepaTypbl
Cpenpl.

2.Pemuth: y'+2xy = 2xy°.

3. HaliTu 1MpKyJIsIuio BEKTOpa a={X—Y;y—2;Z—X}1I0 KOHTYPY TpPEYroJbHUKa
ABC, ecin A(1,0,0),B(1,1,0), C(1,0,1).

4.BBIYMCINTD AUBEPTECHIIUIO T POTOP BEKTOpa F = {xy; yz; zx}.

5.BpuMcnuTh  TPOWHOW HMHTETPpAT € MEPEXOAOM K  UHWIMHIPUYECKUM

KOOpJAUHATaM:
Jaox? axi-y?
Idx de jdz

x+y
3

6.3.3 YcTHBII onpoc
YcTHBIA omnpoc- ¢opMa KOHTPOJIS M CPEICTBO OIEHKH YCBOCHHUS OCHOBHBIX

y4eOHBIX JEHCTBUN O0YYarOMIMXCS. Y CTHBIM OMPOC MPUMEHSIETCS JUTsl aKTyaTu3aiiu
OTIOPHBIX 3HAaHWH, MPOBEPKU MPABWIBHOCTU NMPUMEHEHUS U YCBOEHHBIX CIOCOOOB
MAaTEMATUYECKUX JIEVUCTBUM, MOJHOTHI BBIOJHEHUSI ONEpAIMi, BXOASAIIMX B COCTaB
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nevicteuii. IIpoBoauTcsi B BOMPOCHO-OTBETHOW (opMe. MOXKET BBIMOJHATHCS B
UHAMBUYATIbHOM MOPAJIKE WM TPYIIIOBOM JIEATETbHOCTH 00yUYarOIIMXCS.

6.3.3.2 Kpumepuu oyenusanus

bamnsl B unaTepBasie 86-100% oT MakcMMalIbHBIX (MaKCUMAaJbHBIA O IPUBEIEH
B I1. 6.4) CTaBATCS, €CITH 00YUYaIOIIUMCS:

B OTBETE IIOJIHO pPACKPBITO COAEpX aHHEe Marepuana, B 00beMe,
MPEAYCMOTPEHHOM TMpOorpaMMoii.  ['paMOTHO BBITIOJHEHBI YEPTEXH, TpaduKH.
TeopeTnueckne  MOJIOKEHUS  WJUIFOCTPUPOBAHbI ~ KOHKPETHBIMU  MPUMEPAMM.
VYyamuiics PUMEHSIET 3HAHUA, YMEHUS B HOBOM CUTYyalUU.
[IpoieMOHCTPUPOBAHBIC(OPMUPOBAHHOCT, U YCTOMYMBOCTH  HCIOJIB3YEMBIX
HaBBIKOB. OTBET CaMOCTOSITENIbHBIN, O€3 HABOASIINX BOIIPOCOB.

bannel B uaTepBaie 71-85% ot MakcuMaabHBIX (MaKCUMaJIbHBIN Oalil MPUBEICH B
1. 6.4) cTaBsTCS, €CJIM 00YUYAIOIUMCS:

B M3JIOKEHUM JOIMYyIICHbl TPOoOesbl, HE HCKA3UBIIME MaTEeMaTUYECKOTO
COJIEpKaHMsl OTBETA, MCIPABJIEHHBIEC MO 3aMEuUaHHIo npenojasarens. Jlomymena 1
omubOka wiaM He Oojee 2  HENOYETOB TIPU  OCBEIICHWU  BOIIPOCOB.
[IpoaeMOHCTpUPOBAaHO  YCTOMYMBOE MOHUMAHHUE 00s3aTEIBHON YacTH MaTepuaa.
[IpoaeMoHCTpUpOBaHa CLIOCOOHOCTh MPUMEHATH MaTepUall B HOBOM CUTyallUH TMOCIE
YKa3aHUW MPEenoaaBaTes.

bayner B uaTepBane 55-70% oT MakCUMabHBIX (MaKCUMAJIbHBINA OAJlT IPUBEICH B
1. 6.4) cTaBsATCs, €Cli 00YUYaIOIIUMCS:

JJaH  HEMOJIHBbIA, HEMOCIEI0BATEIbHbIA OTBET. MMmenuch 3aTpynHEHUS U
OIMOKHU B OMpEJIETCHUSIX KOHKPETHBIX MOHSATUNA, B UCIOJIB3YEMON MAaTEeMaTUYECKOU
TepMuHOJioTMM. He mnpoaeMOHCTpUpOBaHA CIOCOOHOCTh MPUMEHSTh MaTepual B
HOBOM  curTyanmuu. (OJHako TI0OKa3aHO OOINee IMOHMMAaHWE BOMpoca M
MPOJICMOHCTPUPOBAHbl  YMEHHUS, JOCTAaTOYHbIC IS JAJIBHEWIIEr0 yCBOCHUSA
MaTrepuania.

bamner B uatepBaiie 0-54% oT MakcMManbHBIX (MaKCUMAJIbHBIA Oajil MPUBEICH B
. 6.4) cTaBsATCs, €ClU 00yUYaIOLUUMCS:

HE PACKPBITO COjEp’KaHHue yueOHOTO MaTepuasa, MpoAEeMOHCTPUPOBAHO HE3HAHUE
WM HETIOHMMaHWE OOJBINEH YacTW MOHATHMHOTO ammapata. JlomyreHsl OmumoKu B
OTIpENIeICHNN TIOHSITHH, MaTeMaTH4YeCKOM Teopuu, pHUCyHKaxX, rpadukax. He
MIPOJIEMOHCTPHPOBAHO 3HAHHUE 005A3aTSILHOM YacTH MaTepHaa.

6.3.3.3.Cooeporcanue oyenouno2o cpedcmaa
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1.Kakue popMynbl yCTaHABIMBAIOT CBA3b MEXKAY CHEpUUECKUMU

U J€KapTOBBIMA KOOPIMHATAMMU?

2.Kak cBectu ogHOpoaHOE HdepeHinanbHOe ypaBHEHHE K YPABHEHHIO C
pa3IeIAOIUMHUCS IEPEMEHHBIMU ?

3.YTo Ha3bIBAIOT IOTOKOM BEKTOpA Y€pE3 MOBEPXHOCTH?

4.Kak BBIYMCIUTH NOTOK YEPE3 3aMKHYTYIO U HE3aMKHYTYIO TOBEPXHOCTHU?
5. Kak o BennurHe MOTOKA XapaKTepU3yeTcs MoJie CKOPOCTEN )KUIKOCTH?

6.3.4. KoutpoabHasi pabora
6.3.4.1.1lopsiook nposedeHust

CpencTBo OLICHKM NIPUMEHEHN 3HaHUK TEOPUH K peleHuo 3a1a4. KoHTpobHas
paboTa MPOBOAMUTCS TMoOcCie Hu3ydeHus Tembl (Monayins).llpu u3ydeHMHM AMCHUTLTUHBI
NPEeIyCMOTPEHO BBIMOJMHEHWE 3-X KOHTPONIbHBIX pabdoT. KouTponbHas pabota
HeoOXxoaMma  JUIsi  BBIABJICHHMS ~ YPOBHS ~ YCBOEHUSI ~ MaTepuaja,  YpPOBHS
c(OPMHUPOBAHHOCTU KOMIIETEHIIMA W CBOEBPEMEHHON  Koppekuuu. KOHTpoJbHBIE
paOoOThl  BBINOJHSIOTCA [0 HMHAMBUIYaJbHBIM BapuaHTaM. [lpu  BBIIOJHEHUH
KOHTPOJIBHBIX ~ paboOT 00si3aTesIbHbI KpaTKue OOOCHOBAaHHWS O3TaloOB  pELICHMUS,
rpaduyeckue WLTIOCTPALNH.

B conmepxaHue KOHTPOJIBHBIX PabOT MOTYT OBITh BHECEHBI OIpPE/IESICHHBIC
n3MeHeHusi. OOpasipl TPUMEPHBIX KOHTPOJIBHBIX 3aJaHUil U 00pasilbl pelieHui
npeactasiensl B POC (mpunoxeHue 3) 1 METOIMYECKUX YKA3aHUSIX:

3apunosa 3.D. yukyuu mHo2ux nepementul. /lughghepenyuanvuvie ypasnenus:
MemoouyecKue YKA3auusi K GblHOJHEHUI0 KOHMPOAbHbIX pabom no OUCYUnIuHe
«Dynkyuu mHoeux nepemenmvix. {uggepenyuanvuvie ypaguenusy 015 6aKanaspos
Hanpaesnenus noozomosku 21.03.01 «Hegpmezazosoe 0eno» ouHOU U 0YHO-3A0UHOU
Gopm 0byuenus.- Anomemvesck, AI'HU,2019.-30 c.

.6.3.4.2 Kpumepuu oyenusanus

bayner B untepBane 86-100% oT MakcUMaIbHBIX (MaKCUMaJIbHBIN OaJlT pUBEIEH
B I1. 6.4) CTaBsATCSA, €CIIM 00yUYaIOIIUMCS:

IPAaBWJIBHO BbIOpaHbl MAaTEMAaTUYECKUE MHCTPYMEHTBI, IPUEMBI WU CIIOCOOBI
pelleHusl 3aJaHui, pEeIIEHUE COMPOBOXKIAACTCI HEOOXOAUMBIMU OOBSICHEHUSIMH,
MOJIKPEIUUICHHBIMH CChUJIKAMHU Ha MOJIOXKEHUs Teopur. HeT MmaTemMaTnueckux omumooK.
Bepno BbimonmHeHbl Bce mpeoOpa3oBaHus W BbluucieHus. [locnenoBaTensHo u
aKKypaTHO 3amucaHo pemieHue. OOOCHOBaHBI TMOJYYECHHBIE pPe3yJbTaThl. PereHs
3a/laHusl TIOBBIIIEHHOTO YPOBHS CJOKHOCTH, TPEOYIOIIME 3HAHUSA JTOTOJHUTEIHHOU
JUTEPATYPhI, PEKOMEHAOBAHHOU MPOTrpaMMOil TUCIUITUHBI.

bannsl B unTepBaie 71-85% o1 MakcMManbHbIX (MaKCUMAaJIbHBIM Oal1 IpUBEACH B
1. 6.4) craBsTCs, €Clii 00Yy4arOUMCS:

NpPaBUJIBHO BBIOPAHBIMATEMATUYECKUE HWHCTPYMEHTBHI, YCIEIIHO BBIIOJIHEHbI
3a/laHusl 00s3aTENbHOTO YPOBHS, MPEAyCMOTpEeHHbIE Mporpammoil. CrocoObl pelieHus
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BHIOpaHbI MPaBUIHLHO, HO HEAOCTATOYHBI 000CHOBaHMS. JlonymieHsl: | BbIUMCIUTENbHAS
omubOka wim 1-2 HemoueTa B yepTekax, rpadukax, HE MCKa3HWBIINE MATEMATHUYECKOTO
COJiepKaHusl pelieHnid.B 1memom, BepHO, OOOCHOBAHBI PE3YNbTATHI pPEUICHHUS. 3aruch
pelIeHni 3aJaHuii TpaMOTHA. 3aJaHHs TOBBIIICHHOTO YPOBHSI CJIOXKHOCTH PEIICHBI C
BBIUMCIIMTEILHON OMMOKOM WITH HE TOBEICHBI 10 KOHIIA.

bamier B uaTepBaiie 55-70% oT MakcUMaIbHBIX (MaKCUMAaJIBHBIN Oall MpUBEICH B
1. 6.4) cTaBsTCSA, €CITU 00YUYaAIOIINMCS:

paboTa BBIMOJHEHA HE TOJHOCTHIO, WM BHIOpAHBI HEPAIMOHAIBHBIC MPHUEMBI
MaTeMaTUYeCKOr0  MHCTPYMEHTapus.  BbIMogHEHA  TONBKO  MHUHHUMAJIbHAS
oOs3aTenpbHAs YacTh pabOTHl, MPU OTOM MPOJAEMOHCTPUPOBAHBI  YMEHUS,
JOCTaTOYHBIC TSI AJbHEHIIEro yYCBOCHMsI MaTepuaina. PesynbpTaThl pemieHus 0e3
obocHoBaHui. Pemenue comepxut 6osee 2 ommoOOK, 0osiee 2 HETOUETOB.

bamner B untepBasie 0-54% oT MakcUMalbHBIX (MaKCUMAJIbHBIA Oalil MPUBEJEH B
1. 6.4) cTaBsTCS, €CJIU 00YUaIOLUMCS:

paboTa MOJHOCTHIO HE BBIMIOJHEHA, UK BBHIMOJHEHA B 00beME, HEIOCTATOUHOM
JUTSI TAJIbHEUINIEro YCBOGHUS Yy4eOHOTrO MaTepHualia M ONpPECIICHUs] YPOBHS CTEIICHU
c(hOpMHUPOBAHHOCTH koMmriereHuuu. [ IpogemMoHCcTpupoOBaHO OTCYTCTBUE
00s3aTeIbHBIX YMEHUN BbIOOpAa MaTEeMaTHYE€CKOTO WHCTPYMEHTApUs, HAaBHIKOB
aHaJM3a B paMKax MOCTABJICHHOMN 3a/1auu, HE3HAHUE OCHOBHOM JIUTEPATYpHI.

6.3.4.3. Codeporcanue oyeHouHo20 cpedcmaea

IIpyMepHBI BapHAHT KOHTPOJIbHOI padoThl Mo TeMe «O0bIKkHOBeHHBbIE /1Y
MEePBOro MOPSAIAKA

Pemure nuddepenmanbabie ypaBHEHUS

Y

- _=e*(x+1 3y® +4yx?
1.7 X+1 ( )3.Xy':%
2y° +2X
2.y 2X+y-3
x—1

4. Haiitu KpuBYIO, Y KOTOPOW OTPE30K KacaTeIbHOMW, 3aKJIFOUCHHBIH MEXIY OCAMHU
KOOpJIMHAT, AECIUTCA MOMOJIaM B TOYKE KACAHUSI.

IIpyMepHBIi BapHAHT KOHTPOJbLHOI padoThl Mo TeMe «O0bIkHOBeHHBbIE 1Y
BTOPOI0 MOPSIAKA

1. y"=98y*, y@=1y'@®)=7.

2. y"'-3y'+2y =sinx—7cosx, y(0)=2,y'(0)=7.

—X

3. y”+2y’+y:e—.
X
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4. yV +8y" +16y =0.

IIpumepHBbIA BapUAHT KOHTPOJIbHON PadoThl M0 TeMe «KpaTHbie HHTErpaJbl.
KpuBosinHeliHbIe MHTErpajibl. DJIEMEHThI TEOPUH TOJIS»

X+2 10

2
2 2 3 2
1.M3MeHUTH TOPSIIOK UHTETPUPOBAHUS jdx j f(x,y)dy+ Idx J' f(x,y)dy.
0 2

-2

a \/a 7X
tg/ X" +
2. BoIYUCIUTh B MOSIPHBIX KOOPAMHATAX _[ dx I g\/ y ——dy

0 0 1/X +y

3. MHcmonwp3ys [ABYKpaTHOC HWHTETPUPOBAHHE, HAWTH IUIOMAAb  (UTYPHI,
OrpaHMYCHHON JTMHHUIAMH: y = 4x° 9y = x?,y < 2.

4. Haiitn 00beM Tena, OTPaHUYEHHOTO ITOBEPXHOCTSIMH:
z=18-x*—-y?*,y=3,y=xx%x>0,z>0.

5. BeUMcIuTE MOMEHT HHCPIOHUHN OTHOCUTCIIBHO YKaSaHHOﬁ OCH KOOpAHHAT
OJHOPOIHOTO TCJIa V, OT'PaHUYCHHOI'O ITOBCPXHOCTAMHU

y2=x*+12%x>+12z?=16,y=0, OY. [lMOTHOCTHh p TIPUHATH paBHOM 1.
G.I(xy —~1)dx+ x*ydy, L:x=cost,y=2sint or Touku A (1,0) mo Touku B(0,2).
L

7.IToka3zatb, 4TO BBIPAKEHHE SBISCTCS MOJHBIM aAuddepernmanom GpyHkuuu U(X,y).

Haiitu ¢pyukmmro u(X,y): (x— )dx + ( —y)dy.
-y?

8. Brruncnute mpousBoAHyto (yHKuMH z=arctg(x’y) B Touke M(2,4) mapabomsl

y =Xx° B HallpaBJICHUU dTOW KPUBOA.
6.3.5.IlucbmMenHbIe padOTHI

6.3.5.1.1lopsioox nposederus

[lucemenHbie pabOTBI TMPOBOMATCS B TMPOIECCE HU3YYEHUS TEMBI C  IEJBIO
OTEePaTUBHOTO KOHTPOJsA. [IpoBomsTCs MO WHAMBUAyaldbHBIM BapuaHTaM. PaboTa
BBINIOJIHSAETCS] IMCbMEHHO U cAaeTcs mpenojaaBaTento. OUEeHUBAIOTCS MPAKTUYECKHUE
HAaBBIKH, aHAJTUTHYECKUE CIIOCOOHOCTH, BJIAJICHUE 3HAHUSMHU, YMECHUSIMH, HaBbIKaAMH,
HEOOXOIMMBIMHU JIJIs1 BHIMTOJHEHHUS 3a]1a4 U YIIPAKHCHUH.

6.3.5.2. Kpumepuu oyenusanus
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Kpurepuu ouieHrBaHUs MUCHMEHHBIX PabOT aHAJIOTMYHBI KPUTEPUSIM OLEHUBAHMS
KOHTPOJIbHBIX PadoT.

6.3.5.3. Codeporcanue oyenouHo2o cpedcmaa

IIpumepHbIii BApHAHT NUCHbMEHHOM padoThl o TeMe «/uddepenunanabHoe
HCYHUCICHUE (PYHKIUM HECKOJIbKHUX MepPeMEeHHbIX)

1. Haiitu nonubit nuddepeHiman QyHKIun u = X inx? + y? + 22).
z

o 0z oz .
2. HaliTu yacTHble TPOU3BOJHBIC x oy HEesBHON  pyHKumu z = z(X, y),
X
xy®
OIIpENICIIIEMON YPaBHEHUEM Z-tg(X+Yy+2)——— =0.
z

3. Haiitn ypaBHEHHME KacaTeIbHON MIIOCKOCTH K MIOBEPXHOCTH Z = 4X — Xy + Y?
IapaJuyIeIbHON IIIOCKOCTH 4X+Y+22 =9=0.

4. VccnemoBaTh QYHKIHIO Z = X° + y* —6Xy —39x +18y + 20 Ha SKCTPEMYM.

5. Hatitn a @ eci z =3 arctg(y) X :E, y=2u®-3v.
ou ov v
6. Ha smmrncoune x° +2y? +4z* =8 HalTH TOUYKY, HAaHOOJIEE YAAIECHHYIO OT

A (0,0,3).
6.3.6. Jx3amen
6.3.6.1.1lopsioox nposedenus

OK3aMEH HaleJeH Ha KOMIUIEKCHYIO IIPOBEPKY YPOBHS OCBOCHHS
qucuuIuInHbL. [TpoBuanTcs B mucbMeHHOUM (popMe miH B (popMe KOMITBIOTEPHOTO
TECTUPOBAHUS MO BCEM TeMaM JUCUHUIUIMHBL. OOyuarolemycs JaeTcs BpeMsl Ha
MOJIFOTOBKY BO BpeMs IMHUCbMEHHOTO 3K3aMeHa — 2 akaJeMuueckux yaca. Ha
BBIIIOJIHEHHE KOMITBIOTEPHOIO TECTa OTBOAMTCA | aKajgeMHYecKud dac.
OueHuBaeTcss 3HAHUE TEOPETUYECKOIO0 Marepuana, CIOCOOHOCTh MPUMEHUTh
3HAHUS B PEIICHUH 33724, CACTEMHOE MBILLIIEHUE.

6.3.6.2. Kpumepuu oyenusanus

bannet B uatepane 86-100% oT MakCHUMaNbHBIX CTABSITCS, €CIIA 00YyJarONTUIACs:
- JIEMOHCTPHUPYET TPOJBUHYTHIM YPOBEHb BIAJCHUS 3HAHUSIMH, YMCHUSMU U

HaBbIKaMHM COOTBCTCTBYIOIINX KOMHeTeHHHﬁ, 4ToO IIO3BOJICT EMY pPCUIATh HII/IpOKI/Iﬁ Kpyr
THUITIOBbBIX W HCTUIIOBBIX 3aJ44,

- IPOABHII BBICOKYIO OPYAUIHIO U CBO60)IHOC BJIAICHUC MAaTCpHaJIOM OUCHUIIIINHEI,
- JaJ1 OTBCTbHI Ha BOIIPOCHI YCTKHC, 00OCHOBaHHBIC U IMOJIHBIC, TIPOSABHUII BBICOKYIO

TFOTOBHOCTh K aHaiau3y, OOOCHOBAaHHIO, BBIOOPY MAaTeMaTHUYE€CKOr0 HHCTPYMEHTapHs,
MHTEPIPETALNH PE3YIbTATOB PELICHUS.
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bannbl B untepsaine 71-85% oT MakCUMalIbHBIX CTABSITCS, €CIIM 00YYaAIOIIUNACS:

- IEMOHCTPHUPYET 3HAHUS, YMEHUs, HaBbIKK,CPOPMUPOBAHHBIE HA CPEHEM YpPOBHE
COOTBETCTBYIOIINX KOMITETCHIIN;

-CIIOCOOEH CaMOCTOSITEIBHO BOCIPOU3BOJUTh M NPHUMEHSTh COOTBETCTBYIOIINE
3HaHUSA, YMEHHS U HABBIKY I PELICHUS TUMIOBBIX 3a7a4 IUCIUIIINHBI;

- MOXET BBINOJHATh TOMCK M MCIOJIb30BATHIIONYUYCHHYI0 HWH(OOpPMAIUIO s
BBITIOJTHEHUS HOBBIX JICHCTBUIA;

- JJaJI OTBETHI HA BOIPOCHI NPEUMYIIECTBEHHO NPAaBWIbHBIE, HO HEAOCTATOYHO
YeTKHEe, TMPOSBWJI TOTOBHOCTh K aHalW3y, OOOCHOBAHHWIO, BHEIOOPY MAaTeMaTHYECKOTO
WHCTPYMEHTAPHS, UHTEPIPETALUH PE3YIbTATOB PELICHHUS.

bannel B uaTepaine 55-70% OoT MakCUMaJIbHBIX CTABSATCS, €CIIM 00YYaOIUNACA:

- IEMOHCTPHUPYET 3HAHUS, YMEHUS, HABBIKU,CPOPMUPOBAHHBIE Ha 0a30BOM YPOBHE
COOTBETCTBYIOILIUX KOMIETEHLIUH;

- YaCTUYHO, IOCPEJICTBOM  HABOJSAIIMX BOIPOCOB MOXKET BOCIPOM3BOAUTH U
IPUMEHSTh COOTBETCTBYIOIINE 3HAHUS, YMEHHUS, HABBIKU;

- JlaeT OTBETHl Ha BOIPOCHI HE MOJHBIC.NPOSIBIJI MUHUMAJIbHYIO TOTOBHOCTH K
aHaJin3y, 00OCHOBAHHIO, BBIOOPY MAaTEMaTUYECKOTO MHCTPYMEHTApHs, UHTEPIpPETALUU
PE3yJIbTaTOB PELICHHUS.

bamner B uaTepBanie 0-54% 0T MakCUMaIBHBIX CTaBATCS, €CITU O0yJAFOIIHIACS:

- HE OTBETUJI Ha OOJIBIIYIO YacTh BOIIPOCOB;

-IEMOHCTPUPYET TMOJIHYI0O HEKOMIIETEHTHOCTh B MaTepuaie AWCHUIUIMHBI, HE
CIIOCOOHOCTh  CaMOCTOSITENIbHO, 0€3 MOMOIIM MPernojaBaTeis, BOCHPOU3BOJIUTH H
NPUMEHSTh COOTBETCTBYIOIME 3HAHMS, YMEHHUS, HaBbIKM. He MposiBUII TOTOBHOCTH
aHanm3y, 000CHOBaHHIO, BHIOOPY MAaTEMaTHYECKOTO MHCTPYMEHTApHs, MHTEPIpPETAIINU
pE3yNIbTAaTOB PEIICHHUS.

6.3.5.2.Cooepoicanue oyeHoyH020 cpeocmea

IIpumepHulii nepeuensb 60npPocos K IK3aMeHy, HaNpaeLeHHbIX HA OYEHK)

cchopmuposannocmu komnemenyuu OIK-1

1. TlonsiTue GyHKUMM HECKOJbKHX TNepeMeHHbIX. OOJacTh onpeneneHus
(YyHKUIMU OBYX, TPEX MEPEMEHHBIX, €€ TEOMETPUUECKOE N300paKEeHNE

2. T'eomeTrpuueckoe n300pakeHue PYHKIINH JBYX IEPEMEHHBIX.

YacTHOoe U MOJIHOE MpUpaleHre PYHKINU JBYX NEePEMEHHBIX.

3.Ilpenen dyHKIMKU JBYX TEpeMEeHHBIX. HempepblBHOCTHh (DYHKIMH ABYX

MIEPEMEHHBIX.

4.YacTHble TPOU3BOIHBIE (PYHKIIMHA HECKOJIIBKUX MEPEMEHHBIX.

5.BeiBoz hopmynel motHOTO U depenmana.

6.[Tpon3BogHast CIOKHOM (DYHKIIMM HECKOJbKHX TepeMeHHBbIX. YacTHas

IPOU3BO/IHAS, TTOTHAS TPOU3BOIHAS.

7. Ionusii quddepenunan cinoxuoil ¢pynkuuu. [IpousBogHas or QpyHKIUH,

3aJITaHHON HESIBHO.

8.YpaBHeHHE HOPMAIbHOMU MJIOCKOCTH.
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9.YpaBHEHHE KacaTelbHON TUIOCKOCTH K TIOBEPXHOCTH.
10.YactHbple TPOM3BOJIHBIE BBHICHIMX MOPSAKOB. JuddepeHiuansl BbICIIUX

TIOPSIKOB.
11.9kcTpeMyMbl PYHKIIUU HECKOIBKUX IEPEMEHHBIX.
12. JuddepenninanbHbie ypaBHEHUS I opsiaKa (ompenenenue,

reOMETPUYECKOE UCTOJIKOBaHKE, 3a1a4a Kouu, MeTo1 M30KIIMH).
13. Inddepenimanbabie ypaBHEHUS C PA3ACISIFOITIMUCS TIEPEMEHHBIMH.

14.0nnopoansie nuddepeHimanbabie ypaBHeHus | mopsaka.

ax+ey+c )

15.YpaBuenuss Buma y=f( , CBOmSIMHUECS K OTHOPOJHBIM

ax+ey+c¢

nuddepeHIanbHbIM YPaBHCHUSM.

16.JIuneiinpie nuddepennmanbupie ypaBHeHus. Meton bepuymmn. Mertoa
Jlarpanxa.

17.YpaBuenusa bepuymnnm.

18. Auddepenumanpupie  ypaBHeHHs B NOJHBIX  JauddepeHunanax.
NHTerpupyronmmii MHOKATEIb

19. luddepenunanbusie ypaBHeHus |l mopsanka. ['eomeTpuueckuili CMBICH
HavdaJbHBIX yclIoBHM. 3anaya Kommn.

20.YpaBHeHUs, JOIYCKAKOUIUE TOHUKEHNE MTOPSIIKA.

21.JIuneitnsie nuddepennmanbupie ypasuenus |l mopsiaka. JIOAY |l mopsiaxa.
22 .JluHeliHO-He3aBUCUMble (YHKUMM Ha HHTepBajie (a; B). Omnpenenurensb
Bponckoro. YcioBue TuHEHHON HE3aBUCUMOCTH (PYHKITUH.

23.Teopema o ctpykrype obmiero pemenus JIOAY |l mopsinka (BeIBON).

24 Unrerpupoanue JIOAY |l nopsnka ¢ mocTostHHBIMUA KOd(PPUIIHEHTAMHU.
25.NurerpupoBanue JIOAY n nopsaka ¢ mOCTOSTHHBIMHA KO3(PUIIUEHTAMU.

26.JIHAY Il nopsnka c¢ mnocrosHHBIMM Ko3(dduimentamu. Teopema o
CTPYKTYpPE pELICHUS.

27.Meton Jlarpamwxka npu pemenuun JIHIAY |l mopsiaka ¢ MOCTOSHHBIMU
ko3 puimeHTamu.

28.Uurerpuposanue JIHAY Il nopsnka ¢ mocTossHHBIMUA KO3(PPULIUEHTaMU U
MpaBOMl  YacThl0  CIOEHUAIBHOTO  BUJA.  MeToI  HEONpEIeICHHBIX
K03 HUITEHTOB.

29.Hopmanbubsie cuctemsl OJ1Y (onpenenenue, pemenue, teopema Komm) u
UX UHTETPUPOBAHUE METOAOM HCKIIFOUECHHMS.

30.[JBoiinoi uaterpai. CBoCTBa.

31.Beluncienre 1BOMHOIO MHTErpaja B AEKAPTOBBIX KOOPAUHATAX.
32.Ilepemena nopsiika UHTETPUPOBAHUS B IBOITHOM UHTErpajie.

33.Dopmysia 3aMeHbI IEPEMEHHBIX B JBOMHOM HUHTErpase. [[BoMHON MHTErpasn
B MOJISIPHBIX KOOpAMHATAX.

34 IIpunoxeHust ABOMHOIO UHTETPAa.

35.TpoitHoit uHTETrpas (onpeneseHue, CBOMCTBA).

36.Beiuncienne TpOMHOTO UHTETpaja B JEKAPTOBBIX KOOPANHATAX.

37.3aMeHa TEpEeMEHHOM B TpPOMHOM wuHTerpane. LlunmHapuueckue u
chepuueckne KOOpAUHATHI.

38.IIpunoxkeHus TPOMHOTO UHTErpaa.
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39 KpuBonuHeitnblili maTerpan | pona (onpeaeneHue, CBOMCTBA).
Boluucnenne kpuBoiMHEHOro uHTErpaia | pona.

40.KpuBonunetinpiii uaterpai |l poga (ompeneneHue, CBONWCTBA).

Boruucnenue kpuBosinHeiiHoro unrerpana |l poaa.

41.Dopmyna I'puna (BBIBO).

42.YcnoBusi HE3aBUCMMOCTH KpUBOJMHEHHOTOo uHTerpana |l poma ot mytu

WHTETPUPOBAHUS.

43 Ilpunoxenuss KpuBoiuHeitHOro uHterpana Il pona.

44 Tlpowr3BoaHAas MO HAMPABIICHHUIO.

45.I'paguent nosisi. Ero cBoWcTBa U BEIYUCIICHUE.

46.Bexropnoe nosie. [IoTok BEeKTOpHOro nojsi. MeTo1bl HaX 0K ICHHS.

47. Quseprennus. @opmyna Octporpajckoro - ["aycca.

49 Iupxynsuusa BekTopHOTO 110os1. PoTop Bektopa. ®opmyna Crokca.

50. OcHOBHBIE KJIaCChl BEKTOPHBIX OJIEH U UX CBOWCTBA.

IpumepHule 3a0anus 01 NPOMeAHCYMOYHOU ammecmayuu (NUCbMEHHO20
9K3AMEHA), HANPasieHHvle Ha OYEHKY CHOPMUPOBAHHOCMU KOMNEMEeHYUU
OIlIK-1

1.Hatimu obacms onpedenenuss YKA3aHHbIX (QYHKYUIL:

1)2_ 3xy : 2)z=1Jy? — X2 3)z v =4z =In(4-x* - y*);5)z =arccos(x + 2y)

6) z=arcsin(2x-y); 7) z=,/2x* -y ; 8) z= S'”(Xy)

X+y

2.Hatimu yacmuule npou3eoonvie nep8o2o nopsioka YKA3aHHbIX OYHKYUI:

1)z=In(y?-e™); 2) z=arctg(x2+y?); 3)z=sin/x— y* ;4)z=ctg |—*— :5) z=arcos(x-y*);
\x-y

6) z=e**V2Y+3X- 7) 7=cos =Y
X"+

_; 8) z=arcsin Y.,
Yy X

3. Botuucaums 3HaueHus 4acmuvix npouzsoousix f'(M,), f (My), /(M) 0J151 OAHHBIX
@DyHKYULL:

1) f=In(cos(x?y?+z)),M(0,0, z /4);
2) f=vzx* ,Mo(1,2,4);

3) f=z/7Y,Mo(0,1,1);

4) f=arcctg(xz/y?),Mo(2,1,1);

5) f=arcsin(xyy)-yz>, Mo(0,4,1)

6) f=— X M(1,0,1);
y2 +ZZ
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7) f=Vz sin(g), M, (2,0,4).
4. Hatimu npouzeoomnyio crodicrotl pynxyuu U=U(X,y), 20e Xx=x(t), y=y(t):

1) u=e*? x=sin2t,y=t3,

2) u=In(e>*+eY),x=t?y=t>

3) u=x?/(y+1),x=1-2t,y=arctg t;

4) u=arcos(2x/y),x=t sint,y=cost;

5. Haiimu uwacmmnule npouzeooHnvie 6mopo20 NopsoKa:

1) z=e¥
2 z=tg(xly)
9 z=arcctg(x-4y)
Y z=In(4x?-5y°)
5 z=arcos(2x+y)
6. [Iposepums, yoosremeopsiem iU YPAGHEHUI OAHHASL (DYHKYUA.

2
1) ou =0, u:arctgxer

Oxoy 1-xy

2 2
2)2—2+%:0, u=In(x*+y*+2x+1)
X

ou ou 2x+ 3y

IX—=+y—+u=0, u=

) OX y@y X% +y?
2

4)y8 u :(1+ylnx)a—u, u=x’.
X0y X

7. HUccneoosamov Qhynkyuto Ha skcmpemym.
1.2=X2+y?+Xy-2X-y

2. 7=x3y?(6-X-y)

3. z=x*4y4-2x%+4xy-2y?

8. Haiimu noanvle ougepenyuanvt credyiowux QyHKyui:
1.u=sin?(xy?z%)2.z=x3+xy?+x%y

3.z=e¥" 4, u=z arctg(x/y)

9. Hatimu npou3800HY10 Hes18HOU QYHKYUU:

1. sin3(xy?)+cos(yx?)=12.sin(xy)-x>-y?=5

3.x2z-xyz+y?-x-3=0.
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10. a) HaiiTu ypaBHeHHe KacaTeIbHOMN MIIOCKOCTH M HOPMAJIH K IOBEPXHOCTH
Xyz?+2y?*+3yz+4=0 B Touke M(0,2,-2).

6) Jls simmconaa X2+2y?+z%=1 3anucarth ypaBHEHHS KacaTelbHOM INIOCKOCTH,
napajuiesIbHON IIockocTH X-y+2z2=0.

11).Pewums ouppepenyuanvhvie ypasnenus:
a) y' =y/x+y; 6)x-y-y' =1-x*

B) X-y' +y=y%:r) y1-y2dx+ yv1l—x2dy=0

12). Pewums ouppepenyuanvhvle ypasnenus:

2

a)y =L -2, B) x-y’=y-ln%; ny' =y/x+siny/x.
X b
/_X y . I y/x 2 2
6) Y =—+=;1) Yy =" +y/x. e) (X" +y7)dx—2xydy=0,y(4) =0
y X ’ |
13)Pewumo /1Y

/ _ X2, I
a)y +2xy=x-e " ;0)y =x+Y.

B) %:ZX—yZ; r) y’ —y-tgx=secx.
dy

/ y 2
ny +——+y =0,
)Y X+1 y
14). [Ipounmeepuposams ypagHeHus. .

a) (Zx3 —x~y2)dx+(2y3 —xz-y)dy:O.

5) —( y —1jdx=0.

X2+y2 X2+y2

B) eydx+(x-ey —2y)dy:0.

15.) Pewums ougpgepenyuanvrvle ypasnenus 8biCuiux nOpsoKos.

:y'lnl.
X

14

1.y” _1 2. xy
X
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4. y" =c0s2x.5.yy" = (y)?.

6.yy" =) - (y)’,y@D) =1Ly'@® =-1.

' 2

7.y = y;+x7 y(2)=0,y'(2) =4. 8.y" + 2y +5y = —8,5¢052X

9. y-3y'+2y=f(x),

a) f(x) =10e ™, 0) f(x)=3e**,B) f(x) =2x>*—30,I) f(x) = x—e > +1,
n) f(x) =sinxsin2x, e) f (x) =e*(3—4x) .

10.4y"+4y'+y =0,y(0) =2,y'(0) =0.

16.Pewiums ypasnenue memooom Jlacpansca.y" —y' = e \1-e?*

17. Kpamnvie unmezpanvol:

1. jdxzf(x +y)dy.
1 X

3 (3-%)/2

1 x2
2. N306pa3uth 00aCTh HHTETPUPOBAHMUS: jdxj f(x,y)dy+ Idx I f(x,y)dy.
0 0 1 0

3.Bb4HUCIHTS, npeoOpa3oBaB K MOJISIPHBIM KOOpJMHATaM:

_y2 2
” /L;—Jri:zdxdy,D:x%yzsl,xzo,yzo.

4 HailTu  OBYKpaTHbIM  HMHTETPUPOBAHHEM  OOBEM  Tela,  OrPaHUYEHHOIO
MOBEPXHOCTAMHU: Z = X* + y* X+ y =1.

5. HailiTu JAByKpaTHbIM HWHTETPUPOBAHMEM OOBEM Te€Ja, OrPAHMYEHHOTO
noBepxHOCTAMU: Y =0,2 =0,3X+y =6,3x+2y =12, X+ y+27 =6.

6.Haiitu miomans GUrypsl , OrpaHMYEHHON JTHHUSAMHA y = +/X, y = 24/x,x = 16.

7.Haiitn [[[xyzixdydz, e Vorpammdena cdepoii x*+y?+z” =1, pacroloxKeHHOH
\

MIEPBOM OKTaHTE.

8. Haiitu |[[ dxdydz, rae Vorpanuuena cdepoit x*+y?+2z” =22 U TIOBEPXHOCTHIO
\

napabosionna 9z = x> + y>.
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9.Haiitu o0beM Tena, OrpaHUYEHHOTO MOJYKOHYCOM Z =./X* +y® U mapaboiaougoM

3z=x2 +y2.
18. Dnemenmuvlt meopuu nous:

1.Borancnute npousBogHyro — GYHKIMH U=x+In(y? +z?) B Touke B(2,1,1) mo

HAIpaBJICHUIO BEKTOpa § =—2i + | —K.

2. BBIYMCIUTL MOTOK BEKTOPA d={X—3z,X+2y+24X+Yy } Uepe3 BEPXHIOK YaCTh

IIOCKOCTHU X+Y+Z=2, JIeKallyl0 B IEPBOM OKTAHTE.
3.HaiiTu noToK BeKTOpa a= {x3, y®,z°® } 4epe3 MOBEPXHOCTh 1Iapa x* + y? +z° =R?
B HAIIPABJICHUY BHEIIHEW HOPMAJIU.

4. HallTu MPKYJISLAIO 8=1{z,X,y | BIOJb KOHTYpa X’ + y? =4,z =0 MpH

MTOJIOKUTEJIBHOM HaIpaBJIEeHUH 00X0/1a OTHOCUTEILHO OpTa N=K IO ONpeaeIeCHUIO
1 ¢ oMot Gpopmyisl CTokca.

2
_ X
S.IIpoBeputh, SIBIAETCS MOJIE 8 = {yz — XY, XZ — > +yz?, Xy + y?Z } MOTeHIHATbHBIM 1

HalTH NOTEHIIMAJI, ECJIH OH CYILIECTBYET.

6. [ToreHnman BekTopa a = {—L-i-—iz}, €CII OH CYIIECTBYET, PaBEH. ..

x2z' xz' xz
o - 1
7. HailTu TUBEPTEHIINIO BEKTOPA & = —%;—;—L2 .
X?z Xz Xz

8.HaiiTn rpagueHT OT AMBEPreHIMN BEKTOPA G = {— .1 '—L} :

x?z ' xz' xz°

IpumepHovle mecmosvie 3a0anus 0Jis1 NPOMENCYMOUHOU ammecmayuu
(3K3aMeHa 8 popme KOMNbIOMEPHO20 MECMUPOBAHUSL), HANPABIEHHbIE HA
oyenky cghopmuposannocmu komnemenyuu OI1K-1

DopMyIMPOBKA BOIIPoOca BapuaunTtbl oTBeTOB

1 2 3 4 5
1. Cpenun nepeuncneHHsix | 1 2 3 4 BCE,
ypaBHCHUI SIBIISTFOTCS Kpome
g depeHnInaITbHbIMU [IepBOro

-ust

ypaBHCHHUSIMU MIEPBOTO P
nopsiika:
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1) x"-5x'+6=¢*
) X _5t4+6-0
ot

"+ ! -=0
1+t

4) (x+y)y'=0.
Vkaxutre He MeHee
2 OTBETOB...

3) x

2.Buj yacTHOTO peleHus s
ypaBHEHUS

y"—2y'+y =2e”umeer
BULI...

y = AX®

y = A+ xe*

3.IloBepxHOCTSIMH  YPOBHS

CKaJIAPHOTO I1OJIA
2 2

y

U=—+-—4BJIIOTCA ...

runepOoIouI
Bl

IIJIOCKOCT
u

chepsl

ONIUNTHYECKU
€ IUIMHJPHI C
o0pa3yrmumMu
)
napauIeIbHBIM
n OZ u Hayano
KOOpJMHAT

KOHYCBI

4K xapakTepucTuKam
CKaJIIPHOTO TIOJISI OTHOCSIT:
a) rpaJiueHT; 0) poTop; B)
JTUBEPTEHITHS;

T') IOTOK; 1) TOBEPXHOCTH
YPOBHSL.

T

5.ITorok BekTOpa

F ={2x;7y;6z} mo
3aMKHYTOU IIOBEPXHOCTH,
OTPaHUYEHHOU INTIOCKOCTHIO
2X+4y+z=8 n
KOOPJAMHATHBIMH
IIJIOCKOCTSIMU PABEH. ..

w | o

160

320

32

6.[lnmHa poTopa BekTOpa
F ={x—-12°,yz,x* +y°}B
touke A(3,2,-3) paBHa...

16

7.KonnuecTBO
CTallMOHAPHBIX TOUYEK

byHKIMHA
z=x"+y*—2x* +4xy -
_.2)/2

paBHoO. ..

8.C noMouIpko MOBTOPHOTO
1 2x+3

UHTErpaja _[dX Idy
0 2x-2
BBIYMCIISIOT [UIONIA/Ib

TPEYroJIbLHUK

IIPOU3BOJIb
Has
Tpaneuus

napasuiesno-
rpamm

pomoO

MPSIMOYTOJ
bHas
Tparmenus
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HEKOTOPOH 00J1acTh, TOTaa
00JacTh MPeCTaBISET
CO0O¥. ..

9.[laHo ypaBHEeHuE

(1+ x*)dy — 2xydx =0,
y(1) =2 '

Ecnu y=y(X)- unTerpanpHast
KPHBAsi, YAOBICTBOPSIONIAs
yYpaBHEHHUIO, TO

y(3) paBHoO...

10

10.M3MeHUTH OPSIOK
HHTErPUPOBAHUS

1y
[dy [ f(x, y)dx
oy . Torma

HHTErpal IpUMeT BU/L. ..

X

d;( dxj f(x,
0 2

v)}iﬂxxj fxy

—X

d;f dy_l[ f(x, y)dx
x 0

11.3Hauenue TpOMHOTO
HHTErpaia 1o 00JIacTH,
OI‘paHH‘IeHHOﬁ TIOBEPXHOCTAMMU:

m‘(x+ y — 2)dxdydz
Vx=-1x=1y=0,y=12=0,2=2

paBHo...

.[ (X - l)dy , Tme
12.3nauenne L y
L- nyra y= X2 oT
0O(1,1) mo (2,4), paBHoO. ..

KpUBOH

14

31
30

I xdy-, rae L uerBepTh
13.L
OKPYXKHOCTU B IIEpPBOM 4YETBEPTU
X =2cost, y =2sint,
4acoBOMH

obxoauMasi  NIPOTHUB

CTPCJIKH, TOoTraa HUHTErpal

paBeH...

2

87

14.I'pagueHT QyHKIUN
u=x2y+y2z+z2x

B Touke M(1,-1,2)paBeH. ..

{-2-44}

24,4 }

{2

4.4

(2,49 }

{244 }

15.Bb1urcnuB AUBEPreHIHIO
BeKTOpa a = {Xz ,3XY,5z }B
touke A(1,2,3), onpenenuts
XapaKTep TOYKH.

T.A - HICTOYHHK

T.A- CTOK

BTOp

T.A — pa3pbIB

oro poza

T.A-T
HEIPEePHIBHOCTH

T.A- pa3psiB
NIEPBOTo
pona

16.3Ha4eHue MOTOKAa BEKTOPA
a= {2x;—3y;—6z } 10 HOJIHOM
TIOBEPXHOCTH ITUPaMHUJIbI,
TIOJTY4EHHOW TepeceueHueM

miockoctn X +3Y +6Z=24 ¢
KOOPJMHATHBIMH IIOCKOCTSMH,

896

128

-896

-128
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PaBHoO...

17.Bennuuna rpasuenTa 6 0 \/6 -6 8
ckaysipHodt pynkunu U = XYZ B
TOYKE

M(O; 2 :3). paBHa...

18.U=x+In(y?+z%). Torna
3HAYEHUE MPOU3BOIHOM OT
¢yskumum B T. M(2,1,1) o

H+
=X
-
|
wgl
(o]
o
N
Qloo
a1

HANPaBJICHUIO S = {— 21-1 }
PaBHO. ..

19.IToreHnuan BekTopa U=2zX+yz u=xyz+C
d={z-2x,2-2y,y+x } -x2-y24C
paBeH...

U=x2+xyzZ U=Xx2+Xxyz |U=X +XyI
+ z224C |+ z +C + z22+C

Potop sexroproro mosst 0 4i i— 4k 2i + 4] —k 2(y + Z)i
a = YyzZi+ Xz j + yxK B Touke
M(0;1;7) paBeH...

6.4. MeToauyeckne MAaTepUAJIbl, ONpeNesIONINe MPOolUeAyPbl OLEHUBAHUS
3HAHUH, YMEHHMH, HABBIKOB, XapaKTepU3YKOIIUX ITanbl (OopMHUPOBAHUSA
KOMIIeTeH Uil

B I'bBOY BO AI'HU peiicTByer 0a/UIbHO-PETHUHIOBAs CHCTEMa OLIEHKH
3HAHUH 00YYAKOLLMXCSH.

OO0mHe MOJIOKCHUS

e Jlms momycka K 9K3aMEHY CTYACHTY HeoOxoamMmo HaOpaTh HE MeHee 35
0aJIJ10B 110 pe3yJIbTaTaM TEKYIIEero KOHTPOJIS 3HAHUM.

e Ecmu crymeHT mo pesyibTaTaM TEKYIIEro KOHTPOJS B YUCOHOM CeMecTpe
Habpas ot 55 10 60 GamToB M MO TaHHOHN AMCIMIUIMHE MPEAYCMOTPEH 3K3aMEH, TO TI0
KEJTAHWUIO CTYJEHTa B DJK3aMCHAI[MOHHYIO BEIOMOCTh U 3a4YETHYIO KHHUXKKY
AK3aMEHATOpPOM O€3 JOMOJHUTEIBHOTO OMPOCa MOXKET OBITh MPOCTaBJICHA OIEHKA
«YJIOBJIETBOPUTEIILHOY.

e BrinmonHeHWe  KOHTPOJBHBIX pabOT W TECTOB  NPUHUMAETCS B
YCTaHOBJICHHBIE CPOKHU.
e [Ipu HamuuUMM yBaXXUTENbHBIX MPUYUH CPOK CAAYU MOKET OBITh MPOJJIEH,
HO He 0oJiee yeM Ha JBE HEIEIH.
e PelTHHroBas OLEHKA PETYISPHO JTOBOAUTCSA IO CTYIEHTOB M MEPENAcTCs B
JI€KaHaT B YCTAHOBJICHHBIE CPOKHU.
ITopsnok BBICTaBIECHUS PEUTUHTOBOM OLICHKMU:

1. 1o Hauana cemecTpa npemnoiaBaTesib HOpMUPyeT PEUTHHTOBYIO CUCTEMY
OIICHKM 3HAHWUW CTYJIEHTOB MO JUCIUIUIMHE, C pa30MBKOM MO TEKYITUM
aTTeCcTalMsM, BKIIIOUAeT B pab0uyto IpOrpaMmmy.

2. Hpenoz:aBaTenb 00s13aH Ha IEPBOM 3aHATUH NTOBCCTH N0 CBCACHUA CTYICHTOB

YCJIOBHUSI PEUTUHTOBOM CUCTEMBI OLICHUBAHNS 3HAHUM U YMEHHUM 1O TUCLUUIUINHE.
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3. Tlocme IMPOBCACHUS KOHTPOJBbHBIX HUCIBITAaHUN npenogaBaTciib 00s13aH
O3HAKOMHUTDb CTYACHTOB C HX PE3yJIbTaTaMU H I10 HpOCB6€ CTYyACHTOB O00BSACHUTH
00BEKTHUBHOCTH BBICTABJICHHOM OLICHKH.

4.B cnydae MpOMYCKOB 3aHSATHM MO HEYBAKUTEIHbHON MPUYMUHE CTYIACHT UMEET
npaBo J00paTh Oaibl IMOCE HM3Y4YeHUs BceX MOAyJled 10 Haudana
HK3aMEHAIMOHHOW CECCUHU.

5.CTyneHT uMeeT mpaBo 100paTh 0ayuibl BO BpeMsi KOHCYJIbTAIMM, HA3HAYCHHBIX
MPENo/IaBaTeIIeM.

6.IIpenoaBaTeNb HECET OTBETCTBEHHOCTH 3a MPABHIIBHOCTD IMOCYETa HTOTOBBIX
0aJuIoB.

7.HpCHOIIaBaT€J'IB HC UMCCT IIpaBa aHHYJIMPOBATh 62LHJII>I, IMOJIYYCHHBIC CTYACHTOM
BO BpCM: CCMCCTPA, 00s13aH YUUTBIBATh UX IIPH BBIBCACHUU UTOrOBOU OLICHKH.

DK3aMeH Mo AUCHUILIMHE «DYHKIIMM MHOTUX nepeMeHHbIX. Juddepenimansabie
YpaBHEHHS» IPOBOJMTCSA B MUCBMEHHOW opMme MU B (OpMe KOMITBIOTEPHOTO
tectupoBaHus. O0e ¢GopMbl 3K3aMEHa MPEANoJaraloT MPOBEPKY OBIAJACHUS
MaTE€MAaTUYECKUMU 3HAHUSMH, YMEHUsIMH, cooTBeTcTBytommumMu OI'OC BO. B
COOTBETCTBHHM CO CIEHM(PUKON MUCHMIUITMHBI «DYyHKIIMH MHOTHX IEPEMCHHBIX.
Huddepennnanbapie  ypaBHEHUS» OCHOBHO€ BHHUMaHHME YJEISACTCA
MPAKTUYECKOM COCTABIIAIOIICH, KOTJIa OBJIAJICHUE TEOPETUUECKUMHU MTOJI0KEHUSIMU
MIPOBEPSIETCS OMOCPEIOBAHHO Yepe3 YMEHHe pemath 3anaun. CTpykTypa Ousera
OTBEYAET 3aJiaue OIEHKHU ypoBHs chopmupoBaHHocTU komnereHunii OITK-1.

PacnpenesieHue peiTHHIOBBIX 0AJ1JIOB 10 JUCHUILJINHE
[To pucuunnuue «PyHKUMM MHOTHX mHepeMeHHbIX. {uddepenunanbubie

YPaBHEHUS» IPEITYCMOTPEHO IBA AUCUUIIMHAPHBIX MOJTYJIS.

PacnpeaeneHne peﬁTHHFOBLIX 0aJIJ10B 1O AUCHUIVIMHAPHBIM MOIYJ/JIAM

JAucuunMHapHbIe MOAYJIH AM JAM 3.2
3.1

Texymmii KOHTPOJIb (YCTHBIN OIpOC, 3-5 -

yueOHas 3aj1a4a)

Texymmii KOHTPOJIb (MUCbMEHHas paboTa) 3-5 -
Texymmii KOHTPOJIb (KOHTPOJIbHAs paboTa) 7-10 8-20
Texymmii KOHTPOJIb (TECTUPOBAHUE) 7-10 7-10
OO1iee KOIMYECTBO OALIOB 20-30 15-30
Hroro: 35-60

M.3.1

Pacnpenesienue peiiTHHIOBBIX 0QJIJIOB 10 BUJIAM KOHTPOJIA
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No Bunsr pabot MaxkcuMaibHBIN
/1 Oamn
Texkymui KOHTPOJIb
1 [IpakTuueckoe 3anstue Ne2. 1
JudbdepennrpoBanre CI0KHBIX U
HesBHBIX (yHKIMNA. YacTHbIE
MIPOU3BOJIHBIC BTOPOTO TOPSIIKA.
[Tpou3BoHas 1O HANIPABICHHUIO U
TpaJINEHT.
2 [IpakTueckoe 3anatue Ne3. DKcTpeMyMbl 1
(YHKIIMU MHOTHX ITEpEeMEHHbBIX. 3a1auu Ha
OTBICKAHHE HAWOOJIBIINX U HAUMEHBIIINX
3HaueHni GpyHkiuu. KacarenbHas
TUIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.
3 [IpakTuueckoe 3anstue NeSJIuneiinsie 1Y 2
MEepBOro nopsiaka. Y pasHeHus bepuyiu.
YpaBHEHUS B MOJHBIX TU(depeHIanax.
4 [IpakTuueckoe 3ansitue Ne6. Meron 1
BapHalluy MPOU3BOJIBHBIX TIOCTOSIHHOW B
pEeLICHUY JIMHEVHBIX YPAaBHEHU I1IEPBOTO
nopsizka. Konrposabnasi padora (45 Mun.)
Hroro: 5
Texymmii KOHTPOJIb
9) [TucemenHas paboTa 5
6 KoHntposnbHas paborta 10
7 TecTtupoBanue 10
Hroro: 30

JAM.3.2.

PacnipenesieHue peiiTHHIOBBIX 0QJIJIOB M0 BUJIAM KOHTPOJIA
Ne Bunsr pabot MaxkcuMaJIbHBII
/11 Oan
Texyummnii KOHTPOJIb
1 KontponbHas paborta 10
2 KonTponbHas pabota 10
3 TecTupoBanme 10
Hroro: 30

CrynenTam MOryT ObITh JOOABIEHBI JONMOJHUTEIbLHbIE 0AJJIbI 32 CIEIYIOIINE
BUJIbI JI€ATEIIBHOCTHU:
- y4acTHe B HAyYHO-HCCIIeI0OBATEILCKOM padoTe kKadenpsl (10 7 6anioB);
- BBICTYIUICHHE C JOKJIanaMu (10 MpodUIto TUCHIUILIAHBI) Ha KOH(PEPEHIIUSIX
pPa3IUYHOTO YPOBHS (110 5 6aioB);
- y4acTH€ B HAITMCAHUM CTaTel ¢ mpemnoaaBaTeasMu kadeapsl (10 5 6aioB);
- y4acTHU€ W 3aHATHE MPU30BOT0 MECTa Ha OJIUMIHUAJE, MPOBOAUMON Kadeapoit
MaTeMaTUKU U UHPpopMaTUKHU (10 5 6ayuioB), Ha oJUMMHUaAaX B Apyrux By3ax (mo 10

0aioB).
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IIpu 3TOM, €ciid B TeUyeHHe ceMecTpa CTyAeHT HaOupaer Oosee 60 OayI0B
(mo pe3yabTaTaMm IMCUMILVIMHAPHBIX MOJYJed U MOJy4YeHHBIX JO0NMOJHUTEJIbHbIX
0aJ1J10B), TO UTOrOBasi cyMMa 0aJ1JI0B OKpyrJsieTcs 10 60 6asioB.

B cootBercTBHM ¢ Y4eOHBIM IJIaHOM HampaBiaeHus mojarotopku 21.03.01 —
«Hedrerazooe nemo» mno guctuuiuiiHe «®OYHKIIUM MHOTHX II€PEMEHHBIX.
Huddepennnanbable ypaBHEHUS TPETyCMOTPEH IK3aMeH.

Kpurepun oueHkH 3HAHHUH CTYJIEHTOB HA DJK3aMeHe II0 JAUCHUILIMHE
«DYyHKIMU MHOTUX nepeMeHHbIX. {nddepenuuaibubie ypaBHEeHUA»

Ne CTpyKTypa 3K3aMeHALMOHHOr0 OnJiera Makc. 0ama
1 TeopeTtnueckuii BOmpoc 10
2 3agada 1 5
3 3agaya 2 5
4 3agaya 3 10
5 3agauya 4 10

Ecau sx3ameH mpoBoauTcs B (popMe KOMIBIOTEPHOTO TECTUPOBAHUS, TO
reHEepUpyeMbIii OuiieT cocTonT W3 20 3aJaHMii, NMPABWIHBHOCTH BBITIOJHEHHS
Ka)XJIOTO U3 KOTOPBIX OLICHUBAETCA 2 OaiamMu.

MaxkcumanbHbIN 01, KOTOPBIM MOXHO MOJTYYUTh Ha dK3ameHe — 40 0asuios.
Jns momydeHus DSK3aMEHAIlMOHHOM OIICHKM o0mas cymma OamioB (3a
JTUCHUTUIMHAPHBIE MOJIYJIM U 9K3aMEH) J0JKHA COCTaBJISITh OT 55 10 100 6amios (cm.
IIKaJy MepeBojia pEUTUHTOBBIX OAJIOB).

IIIkana nepeBoaa peiiTHHIOBBIX 0AJLII0B

Oo61ee KOJIMYECTBO HAOPAHHBIX 0AJ1J10B Onenka
55-70 3 (YIOBJICTBOPHUTEIHHO)
71-85 4 (xopo1o)
86-100 5 (0TIMYHO)
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/. IlepeyeHb OCHOBHOW, /JONOJHUTEJbHOW Yy4YeOHOH JMTEpPaTypbl H
Y4eOHO-MeTOAN4YeCKUX U3IaHUil,He00X0AMMBbIX JIS OCBOCHHS TUCIUILINHBI

KommuectBo HeYaTHBIX
AK3EMILISIPOB 1507051 aapec

n/m bubnuorpadudueckoe onucanue
AJIEKTPOHHOTO pecypca

Koaddumment

00ECIIEUEeHHOCTH

OcHOBHas JuTepaTypa

1. Bricmias maremaruka. Tom 4. Pexum nocrymna: 1
Huddepennnanbabie ypaBHEHUS. http://www.iprbookshop.ru/71690.html.
Psipl. Psager @ypbe v mpeoOpa3oBaHue
Odypre. uddepennmansHoe u
HWHTETPATBHOE HCUUCIICHUE (DYHKITUI
HECKOJIbKUX MEePEeMEHHBIX. Teopus
1oJtst [ DNEeKTPOHHBIN pecypc| : y4eOHHUK
/ A. I1. T'ocriogapukoB, M. A. 3anenuH,
I'. A. KonroHn [u np.] ; mox pexn. A. I1.
I'ocnioraprikoB. —
DNeKTpoH.TeKCTOBBIC maHHbIe. — CIIO6.
: HatimonanbeHbIi MUHEpaIbHO-
CBIPbEBOM yHUBEpCUTET «I OpHBIIN»,
2015. — 213 c.

2. Psa6ymxo A.Il., bapxaros B.B., Pexum nocryna: 1
Hepxagen B.B., FOpyts U.E. http://www.iprbookshop.ru
NuauBuyanbHbIE 3a1aHUS 110 BBICILIEH
Marematuke. Yacts 2. KommekcHble
yucna. HeonpeneneHHsiid u
onpeleacHHbIN HHTEerpal. OyHKIHUH
HECKOJIbKUX MTEPEMEHHBIX.
OObIkHOBEHHBIE MU hepeHnaiIbHbIe
ypaBHEHHUs [ DNEKTPOHHBIN pecypc].-
Munck:BI11,2014.-397c.

3. Pa6ymko A.Il., bapxaros B.B., Pexxum nocryna: 1
Hepxagen B.B., IOpyTs U.E. http://www.iprbookshop.ru
NHauBuayanbHble 3aaHKs 110 BBICIIEH
maremaruke. Yacts 3. Psaabl. KpaTHbie
1 KpUBOJIMHENHBIE UHTETPAJIBL.
DIIEMEHTHI TEOpUU

110JIs1.[ DNEKTpOHHBIN pecypc|.-MHUHCK:
BIII, 2013 .- .-Pexum poctyna:.-ObC
“IPRbooks”.

4. Jlanun, U. A. KpaTHble nHTErpasl. Pexxum nocryma: 1
Teopus noss : yuebHoe mocooue / U. http://www.iprbookshop.ru/67228.html/
A. Jlarun, JI. C. PatadneBa ; mog
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penakuueii JI. C. ParadppeBa. — CaHKT-
IetepOypr : Yuusepcuter U'TMO,
2009. — 112 c.

JlonoJIHUTeIbHAS JTUTEpaTypa

bepman I'. COopHHMK 3amad 1o Kypcy
MaTeMaTUu4ecKoro aHaJu3a.
VYy.mocodbue.-C-I16. :U3n-8B0
«IIpodeccusi»,2001.-432 c.

300

ITuckynoB H.C. JIluddepenmansHoe u
WHTETpATbHOE UCUUCIICHUS. B 2-X T. -
M.:Unrerpan-Ilpecc,2001.- T.1- 416 c.

300

[Muckynos H.C. uddepernuansaoe u
WHTETpaIbHOE HCYHCITICHUS. B 2-X T. -
M.:UnTerpain-Ilpecc,2001.- T.2.-544 c.

310

3amaun u YIOpaKHCHUS o
MaTeMaTUYeCKOMY aHaJIU3y JUIS
BTVY3o0s/ oJ penaknuen
b.II.[lemunoBuua  .M.: Nurerpan
ITpecc,2000.- 415¢.

200

0,5

CynaBhasa, O. W. TumnoBoil pacuer.
Kpartnsle, KPHUBOJIMHENHBIE 31
MOBEPXHOCTHBIE HMHTErpaibl. Teopus
MOJISA. 5 MOYJb: y4eOHO-METOIUIECKOe
nocobue / O. WU. CynmaBnas, B. M.
®poJioB. Canxrt-IlerepOypr:
Yuuepcurer UTMO, 2012. — 40 c.

Pexum nocryna:
http://www.iprbookshop.ru/65307.html/

VYmakos, B. K. Maremaruka. OCHOBEBI
Teopuu audhepeHInaTbHBIX
ypaBHeHul : yaueOHoe nocobue / B. K.
YmakoB. — MockBa : U3gaTenbckuil
Jlom MUCuC, 2018. — 102 c.

Pexxum nocrymna:
http://www.iprbookshop.ru/78547.html

YyeOHo-MeTOANYECKHE N3TAHUSA

3apunoBa 3.®0. @DyHKUUH MHOTUX
NEepeMEHHbIX, U depeHIaIbHbIe
YpaBHEHHS:METOINYECKHE YKa3aHUs
[0  TPOBEJIEHUIO  MPAKTUYECKUX
3aHSATUN " OpTraHu3aluu
CaMOCTOSITENIHOW ~ paboTBl 1O
mucuuruinHe  «DyHKIMH ~ MHOTHX
nepeMeHHbIX. Jluddepenuanbabe
YpaBHEHUS st 6akaiaBpoB
HaIpaBJICHUS 21.03.01
«Hedrerazoroe memno» OYHOM U
OYHO-320YHOH opM oOyueHus —
AnemetseBck: AI'HU, 2019. — 53c.

http://elibrary.agni-rt.ru/

3apunoBa 3.®. @OyHKkuMH MHOIMX
IIEPEMEHHBIX, mudepeHnaibHbIe
YPaBHEHUS: METOJUYECKHE yKa3aHUS K
BBITIOJTHEHUIO KOHTPOJIBHBIX paboT 1o

muctuuminHe  «D@yHKIMM  MHOTHMX
IIEPEMEHHBIX. Huddepenunanbabie
YPaBHEHUSD) Juis  6akaJaBpoB

http://elibrary.agni-rt.ru/
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HanpaBieHus mnoaroroBku  21.03.01
«HedTterazoBoe aeno» OYHOH M OYHO-
320YHOM dhopm 00yJeHusI.-
AnbmetseBck, AI'HI,2019.-30 c.

8. Ilepeyenn mnpodeccHOHAIBHBIX 0a3 [JTaHHBIX, HHPOPMAIHOHHBIX
CIPAaBOYHBIX CHCTEeM M WH(OPMALMOHHBLIX PeCcypcoB, HEOOXOAUMBIX sl
OCBOEHUSI TUCIHUIJIMHBI

Ne HaumeHoBaHue Anpec B UnTepHeTe
n/n
1 O6pasoBarenbHas mwiathopma «OtxkperToe | http://openedu.ru
00pazoBaHuey
2 O61epoccuiickuii MaTeMaTUYECKUN noprain, | http://Math-Net.ru

pa3BHBacMbli W CO3JaHHbBIM  MaremaTuyecKuM
uHcTuTyTOM UM. B.A. Creknosa PAH.

3 EnuHoe okHO JocTyna K MHPOpMaIMOHHBIM pecypcam | http://window.edu.ru/

4 Poccuiickas rocynapcTBeHHast OnOIMoTeKa http://www.rsl.ru/

5 OnexTpoHHas 6ubinumoreka Elibrary http://elibrary.ru/

6 DeKTpoHHO-0MOroTeuHas cuctema IPRbooks http://iprbookshop.ru/

7 OnekrponHas 6ubianoreka AI'HU http://elibrary.agni-rt.ru.

8 I'paduueckuii penakrop Desmos https://www.desmos.com/calculat

or

9. MeToauueckue YKa3zaHnus AJist OﬁyanOHII/IXCSI 10 OCBOCHMIO JUCHUIIIMHDBI

MeTtonuueckue yka3zaHus [0 OCBOCHMIO JMCIMIUIMHBI Oa3upyrOTCs Ha
HEOOXOJUMOCTH METOJIUYECKOTO CONPOBOXKIEHUSA  OOydaromuxcs C LENbIO
3¢ (PEeKTUBHON OpraHu3alMK MpPOUEcca HU3YYEHHUS JUCHUIUIMHBI, a TaKXke
pazIMYHbIX (OPM CAMOCTOSITENBHOU PAOOTHI.

N3ydeHnne TuCHUILUIUHBI TpeOYyeT CUCTEMATHUECKOTO, IIeJICHAIPaBICHHOTO 1
MocJaeA0BaTeIbHOTO (OPMUPOBAHMS W HAKOIUICHUS] 3HAHWM, CleI0BaTelbHO,
MPOMYCKUA OTIEIBHBIX TEM HE MO3BOJISIIOT ITyOOKO OCBOUTH KaK MPOMYIIEHHYIO
TeMy, TaKk M BCIO JUCHUIUIMHY B 1eJIOM. VIMEHHO MO3TOMY KOHTpOJbL Haj
CUCTEMATUYECKON pabOTON CTYJIEHTOB HEOOXOJIMMO JIepKaTh B IIECHTPE BHUMAHUS
MpenoaaBaTelis.

[Ipu mOATOTOBKE K JEKIIMOHHBIM 3aHATUSAM O00YyJaronuMcs HEOOX0AMMO:

- Tepel O4YepeNHOW JeKIMed HEeoOXOAWMO HW3YyYUTh MaTepual Mpeablayliei
JIEKIUM TI0 KOHCIIEKTY, U3YYUTh JAHHYIO TEMY [0 UCTOYHHUKAM PEKOMEHIYEMO
JIATEPATYPBIL;

- TIpU 3aTPyAHEHUSIX B MOHMMaHUM Marepuaia cieayeT oOpaTHThCs K OCHOBHOM
WM JOTOJHUTENIbHON JIUTEpaType, PEKOMEHJOBAHHOW paboueld mporpaMMon
aucuuIiuHbl. Eciin pa3zoOpaTbesi B MaTepuaie caMOCTOATEIbHO HE YJalnocCh, TO
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ciaeayer oOpaTuTbes K JeKTopy (mo rpaduky ero KOHCYJbTallMi) WIH K
MPETIOIaBaTeNI0 Ha MPAKTHUECKUX 3aHATHIX.

[Tpu MOATOTOBKE K MPAKTUYECKUM 3aHATUSM 00yUaAIOIUMCS HEOOXOAUMO:

- IPUHOCUTH C CO0ON pEeKOMEHI0BaHHBIE B paboueil mporpaMMe COOPHUKHU 3aad
WJIM UMETh B JJIIEKTPOHHOM BUJIE;

- 10 O4YCPCOAHOI'O IMPAKTHYICCKOT'O 3aHATHUA npopa60TaTL TeOpeTI/ILICCKI/Iﬁ MaTcpuall,
COOTBGTCTBYIOH_Ieﬁ TEMC IIpOopCIIaTh 3aaadr, 3aAaHHBIC IIPCIIOJAABATCIICM HaA
npeaAbIAYIEM MTPAKTUICCKOM 3aHATHUU.

- B Hayaje 3aHSATUM 3a/1aTb IIPCIIOAABATCIIIO BOIIPOCHI 110 3aJaHUAM 1A
CaMOCTOATCIbHOI'O PCUICHU A, BBI3BABIINM 3aTPYIHCHUA,

- Ha 3aHJATHM JOBOAMTL KaXXJOC 3aJaHHC OO OKOHYATCIBHOI'O OTBCTA,
ACMOHCTPUPOBATh IIOHUMAHUC IIPHUMCHIACMBIX CIT0cO00B peuicHusda, B ClIy4dac
3any,Z[HGHI/Iﬁ - 06pa1uaT5051 K IIPpCIIo4aBaTCiIro.

OOyyaromuMcs, MPOIMYCTUBIIAM 3aHITHS (HE3aBUCHUMO OT TMPUYHH),
PEKOMEHAYETCS HE TI035KE, YEM B 2-HEJEIbHBIN CPOK SIBUTHCSA HA KOHCYJIBTAIUIO K
MPENOAABATEII0 U OTYUTATHCS MO TEME, U3YUYaBIIEHCS HA 3aHSATUU.

CamocTosiTenbHass paboTa CTYACHTOB HMEET IIEJICHANPABICHHBIN U
CUCTEMAaTUYECKU  XapakTep W  CKIAJbIBACTCS M3  CIEAYIOIIUX  BHJIOB
NEATEIbHOCTHU:

- MOJITOTOBKH KO BCEM BUJIaM KOHTPOJIbHBIX UCIIBITAHUM, B TOM YUCJE K TEKYIIEMY
KOHTPOJIIO YCIIEBAEMOCTH (B TEUEHUE CEMECTpa), MPOMEKYTOUHOM aTTecTanuu (1o
OKOHYaHUU CEMECTPA),

- peleHus 3a7ad, 3aJaHHbIX MPENoJiaBaTesieM sl MOJTOTOBKA K OUYEpPEIHOMY
MPAKTUYECKOMY 3aHSTHIO C LEJbI0 3aKPEIUICHUS HABBIKOB PEIICHUS WIH s
KOHTPOJISl YPOBHS YCBOEHUS MaTepHania,

- CaMOCTOSITEJIBHOTO M3YYEHHSI TEOPETUYECKOT0 MaTepuayia IO OIPEIEIICHHBIM
TeMam.

JIist  BBITIOJIHEHMSI  yKa3aHHBIX  BUJOB  paboT HEOOXOAMMO  HM3y4YaTh
COOTBETCTBYIOIIME TEMBbI, HCIMOJB3Yysl KOHCHEKT JICKIUWA, YYEOHUKHM U Yy4eOHO-
METOJAMYECKYIO JTUTEPATYPY, a TAKKE NUHTEPHET-PECYPCHI.

Jns u3ydeHus: NUCUUILUIMHBI TaKXe, UCIOJIB3YETCS CUCTEMa JUCTAHIIMOHHOTO
obyuenuss AI'HU «Iludposoii yuusepcuter» (CHO AI'HU), cosmannas na
matrgopme MOODLE, koropasi mo3BOJisieT OpPraHM30BaTh KOHTAaKTHYHO paboTy
oOyyarommxcsi mocpeacTBoM cetu «HTepHeT» B yaajieHHOM pexkume jnoctyna. [pu
OTOM  TPYAOEMKOCTh JUCHUIUIMHBI W  KOHTAKTHOW  pabOThl, MaTepHalbl,
WCIIOJIb3yEeMbIC ISl TIPOBEJICHUS 3aHATHH, COOTBETCTBYIOT yueOHOMY riany, PIIJ[ u
MO3BOJISIIOT  TIOJTHOCTHIO OCBOWTH 3aJjaHHBIE KOMIIETeHIMU. Bug u  ¢opma
JIEKIIMOHHOTO MaTepuaia U Marepuaina Jjis NPaKTHUUYECKUX 3aHATHU OmpeaesieTcs
npenonaBareneM u pazmemniaercs B CJIO ATHU «l{udposoit ynuBepcurery.

38



MCTOOAUYCCKUC MATCPHUAIIBI

[lepeueHp yueOHO-METOAMYECKUX H3JAHUN, PEKOMEHIAYEMBIX CTYIEHTaM IS
MOJATOTOBKM K 3aHATHSM U BBIMOJHEHUIO CAaMOCTOSITEILHOM paboThl, a Takxke

Ha 6YMa)KHBIX /M QJICKTPOHHBIX HOCHTCILIX,

BBINYIIIEHHBIE Kadeapoil CBOMMH CHJIaMU U MIPEIOCTABIIsIEMbIE CTYI€HTaM BO BpeMsI
3aHATHH, IPEJCTABICHBI B ITYHKTE 7 paboyveil mporpaMMel.

YueOHo-MeToAMYeCcKass JuTepaTrypa I JaHHOW JIUCIUILUIMHBI

HUMCCTCA B

ANEeKTPOHHO-OnOMMoTeunol cucteme «IPRbooksy, a Takxke Ha 37€KTpOHHOM pecypce
AT'HMU (nhttp://elibrary.agni-rt.ru), JOCTYIT K KOTOPBIM MPEIOCTABIICH CTYJACHTAM.
10.1lepeyeHb MPOrpaMMHOIo0 od0ecreyeHust

Ne HaunMeHoBaHMe NPOrpaMMHOIO JInnensus Horosop
n/n ol0ecrnieyeHust
1 Microsoft Office Professional Plus 2016 Ne67892163 Ne0297/136
Rus Academic OLP (Word, Excel, or 26.12.2016r. or 23.12.2016r.
PowerPoint, Access)
2 Microsoft Office Standard 2016 Rus Ne67892163 Ne0297/136
Academic OLP (Word, Excel, PowerPoint) | or 26.12.2016r. or 23.12.2016r.
3 Microsoft Windows Professional 10 Rus Ne67892163 Ne0297/136
Upgrade Academic OLP or 26.12.2016r. or 23.12.2016r.
4 | ABBYY FineReader 12 Professional Nel197059 Ne0297/136
ot 26.12.2016r. ot 23.12.2016r.
5 Kaspersky Endpoint Security misousneca— | Ne BP00347095-
Cranpaptasri Russian Edition 24C41910231430208307 | CT/582 ot
84 10.10.2019r.
6 DNeKTPOHHO-OMOINOTEeYHAs CHCTeMa JIutieH3noHHBIN
IPRbooks noroop Ne494 or
01.10.2019r.
7 I10 «ABTOMaTu3upoBaHHas Tectupytomas | CBUAETENbCTBO
cucrema rocyaapCTBEHHOM
perucTpanuu IporpaMm
st OBM Ne2014614238

ot 01.04.2014r.

YPaBHEHHUS»

11. MarepuajbHO-TeXHHYeCKass 0a3a, HeoOXoAUMAs JJIS1 OCYIIECTBJICHUS
00pa30BaTeIbHOIO NPOLIECCA MO JAHHOM IMCHMILIMHE
OcBoenue nqucuuiinHbl «OyHKIUM MHOTUX TIepeMeHHbIX. Juddepenuuanbabie

TEXHUYECKOTO 00ECIICUECHUS:

npeamnojaract MCIoJb30BaHUC HHIKCIICPCUHCICHHOI0O MAaTCpHUaJIbHO-

Ne

n/n

HaumenoBanue
crenuaJbHbIX*
noMenieHu u
noMenieHuH a1
CaMOCTOSATEILHOM
padoThI

OCHAIIEHHOCTH CHENNAJLHBIX IOMEIeHNii 1 MOMeIeHH I 15

CaMOCTOATEJbHOI PadoThI

Vn. P. ®axpernuna, 42.
VY4eOuslit kopnyc B,
ayauropus B-411
(yueOHast aynuropus JUist
MIPOBEACHUS 3aHATHIH
JEKIMOHHOTO,

1.KommbioTep B KOMIUIEKTE ¢ MOHUTOPOM
2.IIpoextop BenQMX704
3.DKpaH ¢ 3JIEKTPONPHUBOIOM
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CEMHUHApPCKOTo
(IpakTUYECKOr0) THUIIOB,

IPYNIOBBIX u
WH]IMBUTYQJIbHBIX
KOHCYJIbTAIlNH, TeKYIIEero
KOHTPOJIS u
MPOMEKYTOYHOMN
aTTecTalun)

V. P. ®axperauna, 42.
VY4eOnslii kopnyc B,
aynutopus B-216
(yueOHas aynuropus Jist
MIPOBEICHUS 3aHATUN
JIEKIIMOHHOT'0,CEMUHAPC
KOTO(TPaKTUIECKOTO)TH

0B,  TIpYIIOBBIX U
VMHIVBUAYaAJIBHBIX
KOHCYJIbTAI[UM, TEKYIIIETO
KOHTPOJIS u
IIPOMEKYTOUHOU
aTTECTaIUH)

1. KommbioTep B KOMILIEKTE C MOHUTOPOM
2. IIpoextop BenQMW612
3. DKpaH ¢ 3IEKTPOIIPHUBOIOM

Va. P. ®daxpernuna, 42.
VYuebnblil kopryc B,
aynuropus B-

408 KOMITBIOTEPHBIi
kiacc (yaeOHas
ayTUTOPUS st
MIPOBE/ICHUS TEKYIIETO
KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTalluH,
CaMOCTOATEIILHON
paloThI)

1. KommeroTtep B komiuiekTe ¢ morutopom I TCorp 3250

— 14 mwt. . c noaxroyeHueM K cetu "MHTepHer" u odecrieueHuEeM Ji
ANEKTPOHHYIO0 HH()OPMALIMOHHO-00Pa30BATEIBHYIO CPEY.
[IpoexTop BenQ MX704

DKpaH Ha IITaTUBE

. IpunTtep HP LJ P3015d

5.Ckanep Epson Perfection V33

LREN

Vn. P. ®axperauna, 42.
VYuebnblil kopryc B,
ayautopus B-134

(mmst mpoBeACHUS
3aHATHH JIEKIIMOHHOTO
THUIIA, TPYIIIOBBIX U
WHIMBUTYaTbHBIX
KOHCYJIbTAIIHI)

1. KommbroTep B KOMIUICKTE C MOHUTOPOM
2. IIpoexktrop BenQM X704
3.0KpaH ¢ dEKTPOIPUBOIOM

V. Jlenuna 2, YueOHbIH
kopnyc b, aynuropus b-
301

(yuebHas ayauTopus s
MPOBEICHUS 3aHATHI
JIEKIIUOHHOT O,
CEMUHAPCKOT0
(IpaKTHUYECKOTr0) TUIIOB,
TPYIIIOBBIX U
MHIVBUAYaAJIbHBIX
KOHCYJIbTAIUH,
TEKYILIEro KOHTPOJIS U

1. KommbproTep B KOMIUIEKTE C MOHUTOPOM C TIOAKIIOUYSHHEM K CETH
«HTepHeT» 1 obecneueHueM JJOCTyna B 3JEKTPOHHYIO
HH(pOPMaAIMOHHO-00Pa30BaTENBHYIO CPEy MHHCTHTYTA

2 IIpoextop BenQMX704

3. DKpaH ¢ >IEeKTPOIPUBOIOM
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MPOMEKYTOUHOMN
aTTEeCTaIlN)

V. Jlenuna 2, Y4eOHBIN
Kopryc A, ayauropus
A-318 (ans mpoBeaeHUS
3aHSATHH JIEKIIMOHHOTIO,
CEMUHAPCKOTO
(IpakTUYECKOr0) THUIIOB,
TPYIIIOBBIX U
WHIMBUTYaIbHBIX
KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOMN
aTTecTalun)

1.KoMmpioTep B KOMIUIEKTE C MOHUTOPOM C MOAKJIIOUEHUEM K CETH
«MaTepHeT» u obecreueHueM JOCTYIa B 3JEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPpEAy HHCTUTYTA

2 IIpoextop BenQMX704

3.9KpaH ¢ 3JIEKTPONPUBOIOM

V. Jlenuna 2, Y4eOHBIN
Kopryc A, ayauropus
A-302 (yuebnas
ayJIUTOPHS IS
MIPOBEACHUS 3aHATHHA
CEMHUHAPCKOT0 THUIIA,
IPYMIOBBIX U
WHIMBUTYaTbHBIX
KOHCYJIbTAIUH,
TEKYIEro KOHTPOJIS U
MIPOMEKYTOUHOU
aTTECTAI[UH, TEKYILETO
KOHTPOJISI K
IIPOMEKYTOUHOU
aTTECTaIH)

1. Kommbrotep B komiuiekTe ¢ MoauTopom IT Corp 3260
2. IIpoexrop BenQ W1070+
3. IIpoekuronHsIif 3kpaH ¢ anekTponpuogom LumienMasterControl

V. Jlenuna 2, Y4eOHBIN
Kopmyc A, aynuropus
A-219 (yuebnas
ayUTOpUS IS
MPOBEICHUS 3aHATHI
JIEKIMOHHOTO,
CEMHHapPCKOI0
(mpakTHUYECKOro) THUIIA,
IPYHIOBBIX U
WH/IMBUyaJIbHBIX
KOHCYJIbTAIUH,
TEKYLIEro KOHTPOJIS U
MIPOMEKYTOUHON
aTTeCTAIlNN)

Hoyt6yk Lenovo ldeaPad 300-15I1SK — 2 .
Jlazepnslit npoexTop WUXGA
DkpaH ¢ anekrponpuBogom Lumien Master Large Control
WutepaktuHbil AucmneiSMARTBOARD c kitouom
axtuBarn SMART Notebooke

5. XKK-tenesuzop Samsung
6.Jloxyment-kamepa SMART

el NS =

V. Jlenuna 2, YueOHbIH
Koprnyc A, ayauTopus
A-217 (yueOHas
ayJIuTOPUS JJis
MPOBEJICHUS 3aHATUI
JIEKIMOHHOT O,
CEMHUHApPCKOI0
(MpakTUYECKOT0) THUIA,
TPYIIIOBBIX U
VIH]JIMBU1yaJIbHBIX

1. KommproTep B KOMIUIEKTE ¢ MOHUTOPOM C MOJKITIOYSHHUEM K CETH
«MHTepHeT» 1 00ecneueHueM JOCTYIa B 3JIEKTPOHHYIO
nH(pOpMaITMOHHO-00Pa30BATENBHYIO CPEly HHCTUTYTA ;

2. IIpoexktop BenQ MW612;

3. DKpaH C 3JIEKTPOIPHUBOJIOM.
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KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOMN
aTTeCTAIlNN),

10

V. P. ®axperauna, 42.
VY4eOnblii kopnyc B,
aynutopus B-315
(yueOHas aynuropus i
IIPOBE/ICHUS 3aHATUI
JIEKLIHOHHOT O,
CEMHUHApPCKOIo
(IpaKTUYEeCKOro) THIA,
IPYINIIOBBIX U
WH/IMBUyaTbHBIX
KOHCYJIbTALMH, TEKYILETo
KOHTPOJIS U
MIPOMEXKYTOUHOU
aTTecTalun)

1.Kommetotep B koMiuiekTe ¢ MoHUTOpoM IT Corp 3260 ¢ moakmtoueHneM K
cetn "MHTEepHET" M 0O€ECIIeueHrneM TOCTyIa B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEey HHCTUTYTA.

2.IIpoextrop BenQ W1070+

3. IIpoeKuMOHHBIN 3KpaH € 3JEKTPOIIPUBOIOM

11

V. Jlenuna 2, YueOHbIi
kopnyc b, aynuropus b-
102

(yueOHas ayuTopus AJis
MIPOBEACHUS 3aHATHIA
JICKITMOHHOT'O THIIA,
CEMHUHAPCKOT'0 THUIIA,
TPYNIOBBIX U
WHIUBUAYaIbHBIX
KOHCYJIbTAIUH,
TEKYIIIETO KOHTPOJIS U
IIPOMEKYTOUHON
aTTeCTalllH)

1. KoMnbproTep B KOMIUIEKTE C MOHUTOPOM C MOJAKIIOUEHUEM K CETH
"UnTepHeT" u obecrieueHneM JOCTyIIa B AIEKTPOHHYI0 HH()OPMAIMOHHO-
00pa3oBaTeIbHYIO Cpely HHCTUTYTA.

2.IIpoexTop BenQMX704

3.DKpaH ¢ 3IEKTPONPUBOIOM

12.

V. Jlenuna 2, Y4eOHBIN
KopIyc A, ayIuTopus
A-303

(yuebHast aytuTopHs Uis
MPOBEJICHUS 3aHATHI
JIEKIIMOHHOTO,
CEeMHUHAPCKOTO
(MIpakTUYECKOT0) THUIIOB,
TPYIIOBBIX U
WHIUBUIYaIbHBIX
KOHCYJIbTAIUH,
TEKYILEr0 KOHTPOJIS U
ITPOMEKYTOUYHON

1. Hoyroyk LenovoldeaPadB5080
2. Ilpoekrop SMARTV30
3. MnrepaktuBHas gocka SB480

*CHCHHEUH)HI)IC IOMCIICHUA — y‘{e6HI)Ie AyaIUTOpHU U1l NPOBEACHUSA 3aHATHH JIEKIIHOHHOTO TUIA, TPAKTUYCCKUX U Ha60paT0pHBIX

3aHATHH, KypCOBOTO IPOEKTUPOBAHUS (BBITIOIHEHHSI KypCOBBIX PadOT), IPYNIIOBEIX W MHAWBHIYATbHBIX KOHCYJIBTAIMH, TEKYIIETO

KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTCCTalMy, a TaKKC IIOMCIICHUA JIsd CaMOCTOSTEILHOU pa60TI)I.

12. CpeacTBa ajantanuu NPeNnoJABAHUA JUCHMILUIMHBI K MOTPEOHOCTAM
00y4aIOIIUXCsl JIUI ¢ OTPAHNYEHHBIMU BO3MOKHOCTSAMMU 3/10POBbS
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[Tpu HEOOXOAUMOCTH B 00pa30BaTEILHOM IMPOIECCE MPUMEHSIOTCS CIICTYIOIIHIE
METOJIBI M TEXHOJIOTHH, OO0JIErJaroniue BOCIPHUATHE WHGOPMAIMK O0yJaroIUMUCS
JIUIaM C OTPaHUYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBSI:

- MPUMCEHCHHUE TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH IS Iepeaadn
nHGOPMAIUH, OPTaHU3alUKA Pa3IMYHBIX (OPM MHTEPAKTHBHOM KOHTAKTHON pabOTHI
00y4JaroIIerocs ¢ Mperno/iaBaTeiieM;

- TpUMEHEHWE JUCTAHIIMOHHBIX O00pa30BaTENbHBIX  TEXHOJOTHH IS
opraHu3anuu popM TEKYIIeTo KOHTPOJIS;

- YBEIIMYEHWE TMPOJODKUTECIBHOCTH CHAa4d OOydYaoIIMMCS JHIaM ¢
OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI (DOPM MPOMEKYTOUHON aTTECTAIUH TIO
OTHOIIEHUIO K YCTAHOBJICHHOU MPOJIOKUTEILHOCTH UX CIIAUH:

- TMPOJOJDKUTEIBHOCTH CHaud 3auéTa WM 95K3aMEHa, IPOBOJMMOIO B
MUCbMEHHOHU (hopme, - He Oosiee yem Ha 90 MUHYT;

- TPOJOJDKUTEILHOCTH TMOATOTOBKM OOYYaroIIerocsi K OTBETY Ha 3auéTe WU
sK3aMeHe, POBOJAMMOM B YCTHOH dopme, - He Oosiee ueM Ha 20 MUHYT;

- MPOJOKUTEIILHOCTH BBICTYIUICHUS OO0YyYaromierocss mpH 3aliuTe KypcoBOU
paboThI (IpoeKTa) - He OoJiee ueM Ha 15 MuH

Pabouast mporpamma coctapiiena B coorBercTBruu ¢ TpedoBanusmu OI'OC BO u
yueOHBIM TUIaHOM 1o HampasieHuto noarotoku 21.03.01 — Hedrerazosoe neno u
HanpaBjIeHHOCTH (MPOQHIN) IporpaMM: « IKCIUTyaTalus U 00CIyKMBaHUE 00BEKTOB
no0bran HepTH», «bypeHue HEDTAHBIX W Ta30BBIX CKBAXHUH», «IKCIUTyaTallds U
oOcnykuBaHHE OOBEKTOB TPAHCIOPTa W XpaHeHHWs HedTH, Taza U TPOIYKTOB
nepepadoTKNY.
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I[MTPMJIOKEHUE 1

AHHOTAIUA
padoyelt nporpaMmmsl JAUcHMILIMHBI (MoayJis1) b1.0.06.03.

«DOyHKIUU MHOTUX nnepeMeHHbIX. /InddepeHnnalLubIe YPABHECHUS)

(HamMeHOBaHWE TUCIIUTIIIIHBI )
10 HaHpaBHCHI/IIO IIOATIOTOBKH

21.03.01 HedrTerasosoe aeJio

Hanpasnennoctu (mpoduin) mporpamMm: Dkciuryatauus ¥ OOCIYyKHBaHHE OOBEKTOB
n06b14M HedTH, BypeHne HedTAHBIX M ra30BBIX CKBAKHH, DKCIUIyaTallds W OOCIYKUBAHUE
00BEKTOB TPAHCIIOPTA ¥ XPaHEHUs He)TH, Ta3a U IPOIYKTOB [epepaboTKH

OuenuBaemMble Koa n HaumeHoBaHMe Pe3yabTaThl 0cBOCHUS O11eHOYHEIE
KOMIIETEHI[UH HHAUKATOPa (MHAUKATOPOB) KOMIIETeHI[HH cpencraa
(xonm, JAOCTHIKEHHMSI KOMIETEeHINH TEKYILETO
HAMMEHOBaHUeE) KOHTPOJIS U
IIPOMEKYTOUYHON
aTTecTaluu
OIIK-1. Cnoocoben | OIIK-1.1. 3HaTh: Texymmii
pelaTh 3a1a4u, YMEET UCIO0JIb30BaTh OCHOBHBIE -OCHOBHEIE THIIBI U KOHTPOJIb:
OTHOCSIIITHECS K 3aKOHBI JUCLUIUINH UHKEHEPHO- | METOJIbI PEIICHHS KommbrotepHoe
npo(eCCUOHANBHON | MEXaHMYECKOTO MOYJIA. OOBIKHOBEHHBIX TECTHPOBAHUE MO
IEATEIbHOCTH, OIIK-1.4. muddepeHumanbHbIX Temam 1-3.
IIPUMEHSS METObI 3HACT NPHUHIUIINAJIbHBIC YpaBHECHHUU; HpaKTI/IHGCKI/IC
MOZJEIIUPOBAHUS, 0COOEHHOCTH MOICIIUPOBAHUA -~OCHOBHBIC ITOHATUS 3a1aHus 1o
MATeMATHYECKOrO MaTeMaTHYeCKUX, QU3NICCKUX U TEOPUU TIOJISL; reman 1-3.
aHanu3a, XUMHUECKUX MPOLIECCOB, -0a30BbIE TOHATHUS MichMeHnas
€CTeCTBCHHOHayyH | PC/HA3HAYCHHBIC JUTI nuddepeHnantbHoro 1 5 !
- KOHKPETHBIX TEXHOJIOTHYECKUX HUHTETPaIbHOTO paooTa 110 TCME 1.
OOIIEeMH)KEHEPHBIE Tiponeccos HCUHCIICHUS (YHKIMH KorrrposteHas
3HAHUA OIIK-1.5. MHOTUX IIEPEMEHHBIX, pabora mo Temam

y4acTBYET, CO 3HaHHEM JeNa, B
paboTax o COBEPIIEHCTBOBAHHIO
IPOU3BOJICTBEHHBIX TPOIECCOB C
UCTIOJIb30BAaHHEM
OKCIIEPHUMEHTAJIBHBIX IAaHHBIX U
pe3yJIbTaTOB MOJICIUPOBAHUSL.

Ymern:

-HaxOJUTh o0Iee U
YacTHOE pelIeHUs
THUIIOBBIX

¢ dhepeHInanbHBIX
YPaBHEHUH IEPBOIO U
BTOPOI'O TIOPSIKOB;
-BBIYHCIIATH
XapaKTePUCTUKU
BEKTOPHOT'O TIOJISE;
Baapern:

- METOJaMH peLIeHHUs
TUIIOBBIX OOBIKHOBEHHBIX
nud depeHInaTbHBIX
YpaBHEHUH;

-IpeMaMH BBIYUCIICHHS
KpaTHBIX HHTETPAJIOB,
-METOJJaMH BBIYMCIICHUS
XapaKTEePUCTUK
BEKTOPHOTO TOJIs,

1-3.
YCTHBIN 0IIpocC 10
Temam 1-3.

IIpome:xyTouyHa
sl aTTeCTALUA:
OK3aMeH
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-HaBBIKAMU aHAIHU3a U
HWHTEPIPETALNN
pelIEeHN, TOJTy4YeHHBIX B
paMkax
COOTBETCTBYIOIINX
MaTEMAaTHYECKHUX
MoJieJien

Mecto JTUCIUILTHHBI B | b1.0.06.03.[lucuiumiiuaa «®yHKIUM  MHOTMX  TE€PEMEHHBIX.

crpykrype OITIOII BO JuddepeHunanpaple  ypaBHEHHS» OTHOCHUTCA K JAUCHUILIMHAM
obs13aTenbHOM yacTh biioka 1 «/lucuumivHbl (MOIYJH)» OCHOBHOM
npoecCHOoHANTLHOM 00pa30BaTEILHON MPOTPaMMBL.

OcBauBaetcst Ha 2 Kypce, B 3 cemectpe/ Ha 2 Kypce, B 3

cemectpe/ Ha 2 Kypce, B 3 ceMecTpe.

Oo0masn TPYAOEMKOCTh | 3a4ETHBIX eIUHUII 110 yueOHoMmy miany: 3 3E

aucuumIuHbl (B 3aveTHbIX | YacoB no yue6HoMy rutany: 108 u.

eIMHULAX U Yacax)

Buabl yueOHoii padorsl

KonraktHas paboTa oOy4aromnuxcs ¢ npenoaasatenem 50/32/34:
- nexuun  16Y/16%/168 u.;

- IpakThueckue 3aHsaTus _34/16/18 u.;

- 1aboparopusbie 3ansaTusi _0/0/0 u.;

CamocrositenbHas pabora 58/40/38 u.

Konrposs (sx3amen) 36/36/36 u.

H3yuaemble TeMbl (pa3iebl)

Tema 1. Juddepenunansroe wucuncieHre (OYHKIUH HECKOJIBKHAX
MEPEMEHHBIX

Tema 2. OObikHOBeHHBIC aU(dEpeHIMANbHbIE ypaBHEHHs | mopska.
Y Beiciux nopsiikoB. Cuctems! Y.

Tema 3. Kpatusie unrerpaisl. KpuBoiuHEHHbIE HHTErPATIBL. DIEMEHTHI
TEOPHH TIOJIS.

®opma
arTecTalmu

NPOMEKYTOYHOH

Jk3amen B 3 cemectpe/ Dk3amen B 3 cemectpe / Jk3ameH B 3
ceMecTpe

1 Ounas popma oOydeHHs

2 Ounas popm obyaenns (CIIO)

3
OuHo-3a04Hast hopMa oOydeHns (HarpaBICHHOCTH (POGIIIB) IPOTPaMMBIL: «DKCILTyaTanust U 00CITy)KUBaHHE 0OBEKTOB HOOBITN

HEPTH»)
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Tlpunoowcenue 2

YTBEPXIALIO
[Tepssiit npopextop AI'HU
« _» 20 r.

JUCT BHECEHUS U3MEHEHUI

K padoueii nporpamme qucunvinabl 51.0.06.03.

DYHKIMM MHOTUX NEPEMECHHBIX. I[I/IdeJGDGHHI/IaJIBHBIG YPAaBHCHMUA

Hanpasnenue noarorosku: 21.03.01 Hedrerazosoe neno

Hamnpapnennocts (mpoduiin) mporpaMMbl: DkciutyaTamus ¥ 00CTy)KMBaHHE OOBEKTOB
A00b1YM HeTH

Bypenue He(TSHBIX ¥ ra30BBIX CKBAXKUH

Dkciutyaranus 1 06cny)KUBaHUe 00bEKTOB TPAHCIIOPTA U

XpaHeHUs Hed)Tu, ra3a u NPOAYKTOB NEPEePabOTKU

Ha 20___ /20 Y4eOHbIii Toj

B pabouyto nporpammy BHOCSATCS CJIEAYIOIINE U3MEHEHHUS:

N3menenus B paboueit mporpamMme pacCMOTPEHBI U 0JT0OPEHBI Ha 3aceaHu!
kadeapsl MatemaTuku U HHOOPMATHKA

(HaumeHnosaHue Kagedpul)

poTOKOJI No ot " " 20 T.

3aBenyromuii kadeapoi:

K.m.H, qonieHT 3apunona 3.0.

(VueHnas cmeneHw, yueHoe 36anue) (noonucn) (1.0. Damunus)
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