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AHHOTaUs

Hucuunnuna «Matemarnueckas (u3MKa» BXOAUT B 00pa3oBaTelbHYIO Mporpammy
BBICIIETO O0pa3oBaHWsi — TMporpamMmy OakalaBpuara IO HAMpPaBICHUIO MOATOTOBKH/
crenuansHocTd  01.03.02 «IIpuknagHas Marematnka W HWH(OpPMATHKA» HANPaBICHHOCTH
«[Ipuknagnas MatemMaTuka W WH(GOpPMATHKA B HAYKOEMKOM IPOM3BOJACTBE». JlucruruimHa
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

OIIK-1 «CnocobeH mpuMeHATh (PyHIAMEHTAJIbHBIE 3HAHUWSA, TOJYYCHHBIE B OO0JIaCTH
MaTeMaTHYECKUX ¥ (WJIM) €CTECTBCHHBIX HAyK, M HCIIONB30BaTh HMX B MPOPECCHOHATHHOU
JESTEIIbHOCTH

OIIK-2 «Croco0OeH HCMONb30BaTh M aJalNTHPOBATh CYIIECTBYIONINE MAaTeMaTHUYCCKUE
METOJIbl U CUCTEMBI MPOTPaAaMMHPOBAHUS AJis pa3pabOTKU U peau3aliy alrOpUuTMOB PELICHUS
MPUKJIIAHBIX 33124

OIIK-3 «Cnoco0GeH npuMEHSATh W MOIU(UIMPOBATH MATEMAaTHYECKUE MOJACIU IS
pelieHus 3a1a4 B 00J1acTi mpodeCCHOHATBHON AEITeTLHOCTI

CopepxaHue NUCUUIUIMHBI OXBAaThIBAE€T KPYr BOIPOCOB, CBSI3AHHBIX C CO3/IaHUEM
MaTEeMaTHYECKUX MoJieneld (DU3MYECKUX SIBJICHHA, METOJaMU pemIeHUs (U3MYSCKUX 3aiad,
OTKCHIBAEMBIX YPAaBHEHUSIMU B YaCTHBIX MPOU3BOAHBIX, HHTETPAIbHBIMH OMEPATOPAMHU.

[IpenogaBanue AUCHUILIMHBI TMPEAYCMATPUBACT CICAYIOIMIHE (QOPMBI OpPraHU3AIHUN
yueOHOro mpoiiecca: JEeKIUU, TPAKTUIECKUE 3aHATHI, CAMOCTOsATENbHAs paboTa 00ydaromerocs,
KOHCYJIbTAIINH.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B hopme audhepeHIINPOBAHHOTO 3a4ETa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[IpenogaBanvie nucHUIUIHHBL «MaremMaTudeckas (U3MKa» WMEET IENbI0 BOCIHUTATH BBICOKYIO
MaTeMaTUYECKYI0 KYJIbTYPY Y CTYIACHTOB, HAy4YUTh METOJAM pEIlEHHUs 3a]ay, MOJYYECHHBIX C
IOMOIIBI0 MAaTeMaTHYECKOTO MOJCIUPOBAHUS  (PU3MUECKUX TPOLECCOB, CBS3aHHBIX C
YpaBHEHUSMHU B YACTHBIX ITPOU3BOIHBIX U HHTETPAJIHLHBIMU OIIEpPATOPAMHU.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 11O AUCHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMicS AODKEH 00JaiaTh CIeTyIOIUMU
KOMIETSHIMSIMH WM WX YacTaMU. KoMneTeHIMy U UHAUKATOPBI UX JIOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIM W MHAUKATOPOB UX JTOCTHIKCHUS

Kox u
Kareropus (rpynna) Konx n HauMeHoBaHME HHAUKATOpa
HauMEHOBaHME
KOMIIETEHIIUH JOCTH>KEHUS] KOMIIETECHLIUU

KOMIETEHIINH

OIIK-1 Cnocoben OIIK-1.3.1 3HaTh (yH1aMEHTaJIbHbBIE

HIPUMEHSTh 3aKOHBI IPUPOBI U OCHOBHBIE (PU3UUECKUE

(GyHIaMEHTaJIbHbIE | U MaTEMaTHYECKHUE 3aKOHbI

Ob6menpodeccuonanbHble
KOMIICTCHITHH

3HaHUS, MTOJyYCHHBIC
B o0nactu
MaTeMaTHYECKUX U
(WJIM) eCTECTBEHHBIX
HayK, U
HCIIOJIb30BaTh UX B
npoeCCUOHATLHON
JIESITCIIbHOCTH

OIIK-1.Y.1 ymeTh npuMeHsTh pU3nUecKue
1 MaTEeMAaTUYECKUE METOIBI JJIS PEIICHUS
3a]1a4 TEOPETUUYECKOrO U MIPUKIIATHOTO
XapakTepa

OIIK-1.B.1 BiageTs HaBBIKAMH
TEOPETUIECCKOTO U IKCIIEPHUMEHTAILHOTO
UCCIIeIOBaHUS OOBEKTOB

PO ECCHOHAIIBHON e TETHHOCTH

Ob6menpodeccuoHanbHbIe
KOMIICTCHIINU

OIIK-2 Cnocoben
HCIIOIL30BaTh U
aJanTHPOBATh
CYIIECTBYIOIINE
MATEMATHUYCCKUC
METOABI U CUCTEMBI
IPOTPaMMHUPOBAHHUS
IUTsE pa3paboTKu U
pea3anuu
aNrOpUTMOB
pemenus
MPUKIIAIHBIX 33724

OIIK-2.3.1 3HaTh MaTeMaTHYECKHE METOIEI,
MaTeMaTUYeCKHUE NAKEThl U CUCTEMBI
POrpaMMUPOBAHUS JUIsl pa3pabOTKU U
peain3alnyy aJropuTMOB pPELICHUS
NPUKJIAJIHBIX 337124

OIIK-2.Y.1 ymerb aganTupoBaTh
MaTEMaTHYECKUE METOJbI U CUCTEMBI
IIPOrpaMMUPOBAHUS JUIs pa3pabOTKu U
pean3alnyy aaropuTMOB PELICHUS
MPUKIAIHBIX 33724

OIIK-2.B.1 BnageTs HaBbIKaMU BbIOOpa
MaTeMaTHYeCKOro METO/1a AJIsl PEeLICHUS
3aJla4M U OLICHKHU IPaHMI] IPUMEHUMOCTH
MeTOoJ1a

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-3 Cnocoben
MPUMEHSTDH U
MOIU(pUIIMPOBATH
MaTeMaTHYeCKUe
MOJIEIN JIJISt
pelieHus 3a1a4 B
obnactu
npodeccuoHaNBHOM
JeSITeTHHOCTH

OIIK-3.3.1 3HaTh METO/IbI Pa3pabOTKU
MaTeMaTHYECKUX MOJENIeH

OIIK-3.Y.1 ymeTb BbIOUpPATh
MaTeMaTHUYeCKU anmnapar AJis pa3paboTKu
MoOJIeNu Tpoliecca, 00beKTa, BJICHUS
OIIK-3.B.1 BnaneTs HaBBIKaMH pa3paboTKu
MaTEMaTHYECKUX MOJIENEN C
MCIIOJIb30BaHUEM aKeTOB MPHUKJIIaIHbBIX
IpOTrpaMM; OLIEHKH 11eJIeCO00Pa3HOCTH U

7 (HEKTUBHOCTH MPUMEHEHHS BBIOPAHHOTO




‘ ‘ METO/a MOJICITUPOBAHMS

2. Mecro nucuumumHbl B cTpyktype Ol

JluctumiimHa MOKeT 0a3upOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
IIPU U3YYECHHUH CIIEAYIOUIUX TUCLIUILINH:

— « Maremaruka. MateMaTHYECKUM aHATIN3Y,

— « Auddepennunanbupie ypaBHEHUS,

3HaHus, TMOJYYECHHbIE NPU M3YyYEHWHU MaTepuaia JaHHOW JUCIMIUIMHBIL, HUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYEHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCHUILINH:

-« »,

-« »,

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOMU
paboThI MO AUCHUILTHHE (M paclpeeCHUEe 3TOH TPYJOEMKOCTH 0 CEMeCTpam) IPeACTaBICHbI B
Tabimue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
No5
1 2 3

Oowan mpyooemKkocmup OuCyUnJIUHBbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakxmuyeckoil no020moeKu
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHUCIIE:

nexmu (JI), (gac) 34 34

1('IpaK)TI/I‘-I€CKI/Ie/C€MI/IHapCKI/Ie 3anarusa  (I13), 34 34

qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoil npoekT (padota) (KII, KP), (yac)

HK3aMeH, (4Jac)

CamocmoamenvHnas paboma, Bcero (dac) 40 40
Buo npomesicymounoit ammecmayuu:. 3ayer, Tindd

mudd. 3auger, sx3amen (3auer, dudd. 3auq, ' Hudd. 3au.
DK F*) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTAHBI IO pa3eiaM U BUIAM 3aHSITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznesibl, TeMbl JUCIMITIHHBI Jlexmm | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 5
Pasnen 1. JIuneiinele ¥ KBa3HUINHEHHEBIE 6 6 8
nmuddhepeHIranbHbIe YpaBHEHUS TIEPBOTO MOPSIIKA B




YaCTHBIX MMPOU3BOAHBIX.

Paznen 2. Kitaccubukaius TUHEHHBIX

b GepeHnnaIbHbIX YPABHEHUH BTOPOTO IOPSIKA B 6 6 8

YACTHBIX MPOU3BOIHBIX.

Pasznen 3. YpaBuenue Jlamaca 8 8 8

Paszien 4. YpaBHeHHE TEIIONPOBOAHOCTH 8 8 8

Pazzen 5. TunepOonnueckue ypaBHEHUsI 6 6 8

Htoro B cemectpe: 34 34 40
Utoro 34 34 0 0 40

[IpakTuueckas

IIOATOTOBKA  3aKJIIOYacTCA B  HCIOCPCACTBEHHOM  BBIIIOJIHCHHUH

Oo0y4yaroIMMHUCST  OINpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
po¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH IIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK

Howmep pazaena

HaszBanue u coaepkaHue paszieiioB U TEM JIEKIIMOHHBIX
3aHATUN

1

JIuHeiiHble W KBa3dWHHeliHble IHddepeHHATIBHDbIC
YPaBHEHHs MEPBOI0 NMOPSAKA B YACTHBIX IPOU3BOJIHBIX.

Meron XapakTEpUCTHK [UI JMHEHHOIO OJHOPOAHOTO
ypaBHEHHUs TMEpBOro mopsiaka. MeToa XapaKTepuCTUK JJis
JUHEHHOro  (KBa3WJIMHEHHOT0) HEOJHOPOJHOTO YpPaBHEHHS
MEPBOTO MOpSIKA. 3agaua Komu 1A JIMHEWHOTO
(KBa3MIMHEIHOTO0)  HEOJHOPOJHOTO  YpaBHEHHUS  IEPBOTO
nopsaka. CucTeMbl TUHEHHBIX (KBa3UIMHEHHBIX ) HEOTHOPOIHBIX
YPaBHEHUH MIEPBOTO MOPSIIKA.

Knaccnpukanus  JguHeiHbIX auddepeHuHaNbHBIX
YPaBHEHHI BTOPOI0 NMOPS/AKA B YACTHBIX IIPOU3BOJAHBIX.

Knaccudukanus ypaBHEHUH B TOYKE.
XapakTepUCTUYECKUE  TOBEPXHOCTH. KaHOHMuYeCKMid  BUJ
YPaBHEHUH C JBYMs HE3aBUCHMBIMU IIEPEMEHHBIMU. Y paBHEHUE
Tpukomu.

YpaBHenue Jlamiaca.

AHanuTHYeCKWe M TapMOHHUYECKHE (QYHKIHMH JABYX
nepeMeHHbIX. HekoTopele crnenuaibHble pEIIeHHs] YpaBHEHHUS
Jlannaca. BeiBon dopmynsl Ilyaccona. O6ocHoBanue hopMyiibl
ITyaccona nns pewmenuss ypaBHeHus Jlamnaca. IlocranoBka
3amaun /lupuxie u TeopeMa €QUHCTBEHHOCTH PEIICHUs 3a1a4M
Hupuxie mis ypaBaenus Jlamnaca.

YPaBHeHI/Ie TEIJIONMPOBOIHOCTH.




BriBo ypaBHEHMsI TEIIONPOBOJHOCTH. 3anada Jupuxie

KaKk 3a7aya OIpElENICHUs CTalOHAPHOIO paclpeieicHus
TEMIIepaTypbl 1O 3aJaHHOW TeMIeparype TpaHUIbl 00JacTu.
[TocranoBka 3aja4 IS OJTHOMEPHOT0 ypaBHEHHUS
TEIUIONPOBOAHOCTU. IlpuHIMI MakcuMyMa A OJHOMEPHOIO

YpaBHCHUA TCILIOMPOBOJHOCTH.

I'mnep6osanyeckue ypaBHeHUsl.

[Ipocreiimme npuMepsl TUIEPOOINIECKUX YpPaBHEHUH C
YaCTHBIMM NPOU3BOAHBIMU. 3anaua Komm 1t 3TUX ypaBHEHU U
€e pELICHHE C IOMOIIbI0 XapaKTepUCTUK. [ unepOonanueckue

ypaBHeHUs BToporo nopsaka. ®opmyna [lanambepa.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

Templ MpakTU4ECKUX
3aHATUN

N3 Hux Ne
IIPAaKTUYECKOH | pa3fena
MOATOTOBKH, |AUCIUI
(dac) JIUHBI

@OpMBI IPAKTUYECKHUX
3aHATUN

TpynoeMKoCTb,
(gac)

Cemectp 5

11

Merto xapakTepUCTUK
U1 IMHEUHOTO
OJTHOPOJTHOTO
ypaBHEHUS TIEPBOTO
TOPSIIKA.

Cemunap 2 1

1.2

Merton xapakTepUCTHK
JUTST IMHEWHOTO
(KBa3MIMHEIHOTO)
HEOJAHOPOJIHOTO
ypaBHEHUS TIEPBOTO
MOpsIIKa.

CemuHnap 2 1

1.3

3amaya Ko mis
JIMHEHHOTO
(KBa3WIMHEITHOTO)
HEOJHOPOTHOTO
YpaBHEHUS TIEPBOTO
MOpsIZIKa.

CemuHnap 2 1

2.1

IIpuBenenue
YPaBHEHUS BTOPOTO
opsiKa K
KaHOHUYECKOMY BUILY.

CemuHnap 2 2

2.2

MeTto XapakTepUCTHK
JUTSL ypaBHEHUS
BTOPOTO MOPSIIKA.

Cemunap 2 2

2.3

3agauu dupuxmie nis
YpaBHEHUS BTOPOTO
MopsIIKa.

Cemunap 2 2

3.1

VYpaBuenue Jlannaca B

Cemunap 2 3




MNpAMOYTOJIbHUKE.

3.2

VYpaBHenue Jlannaca B
MOJISIPHOM cuUcTEeMe
KOOpJMHAT.

CemuHnap

3.3

Oyukuus ['puna ais
ypaBHeHus Jlamnaca

CemuHap

3.4

IlepBas kpaeBast 3aa4a
IUIsl ypaBHEHUS
Jlamutaca

CeMmunap

4.1

Meron @ypse nus
OJHOPOJIHOTO
YpaBHEHUSA
TEILIOIPOBOAHOCTH Ha
OTpE3Ke C
MTOCTOSTHHBIMHU
TPaHUYHBIMU
YCIIOBHSIMM.

CeMmunap

4.2

Meron @ypbe 11t
OJTHOPOJIHOTO
YpaBHEHUSA
TEIJIONPOBOAHOCTH Ha
OTpE3KE B CiIydae
OTCYTCTBHUS
TerIooOMeHa Ha
KOHIax.

Cemunap

4.3

Meron @ypbe 11t
YpaBHEHUSA
TEIJIONPOBOAHOCTH Ha
OTpE3Ke ¢
[IEPEMEHHBIMU
TPaHUYHBIMHU
YCJIOBHSIMM.

Cemunap

4.4

YpaBHeHue
TEIJIONPOBOHOCTH B
MPSIMOYTOJIbHOM
obracTu.

CemuHnap

5.1

Merton Jlanambepa aiis
OJTHOPOJTHOTO
YpaBHEHUS CTPYHEI Ha
oCH.

CemuHnap

5.2

Merton Jlanambepa aiis
HEOJHOPOTHOTO
YpaBHEHUS CTPYHBI Ha
OCH.

CemuHnap

5.3

Meton @ypse aJist
OJIHOPOJIHOTO
YpaBHEHHMS CTPYHBI Ha
OTpPE3KE C
3aKpEIICHHBIMU
KOHIIaMH.

CemuHnap

Bcero

34




4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJOEMKOCTh

N3 Hux Ne
No TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
HanmenoBanne 1abopaTopHbIX padboT Py - [ 1P pasit
n/n (uac) IIOATOTOBKH, | JHCLIHII
(dac) JINHBI

VY4eOHBIM [JITAHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronIuXxcs

Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.

Tabmmna 7 — Bugsl caMocTosTeNNbHOM PabOTHI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
20 20
nucuuraHbl (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 10 10
ycneBaemoctu (TKVY)
Jomamaee 3amanue (J13) 10 10
Kontposbnble paboTsl 3a04HUKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
attecranuu (ITA)
Bcero: 40 40

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITENIbHON pabOoThI 00YYAIOIINXCS MO TUCIUTUIUHE (MOIYJIIO)
Y4eOHO-METOAMUECKNE MaTepHalbl ISl CAMOCTOSITENILHONH paboThl OOYJarOMIMXCSl YKa3aHbI B

.. 7-11.

6. IlepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B TabmuIle 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/

URL azpec bubnuorpapuyeckas ccpuika

Komiuectso 3k3eMInIsipoB B
oubnmiorexe
(KpoMe JIEKTPOHHBIX SK3EMILISIPOB)




517 Hpsaxosa, I'"H. Meroasl MaTeMaTH4eCKOM 50

193 ¢busnkn. JjaeMeHThl QYHKIMOHAIBHOI'O aHAIN3a:

yue6. nocobue/I".H. [IpsixoBa, A.B. CtpeneTos.
517 EmenssnoB, B. M. YpaBueHus 27
E 60 MaTeMaTHYEeCKOU GU3UKHU: MPAKTUKYM IO

peuieHUI0 3aga4: yuebHoe mocobue / B. M.
Emenssanos, E. A. Peibakuna. - CIIO.:
Jlansp, 2008. - 213 c.

53 I'opynos C. K. YpaBHeHus: MaTeMaTHUECKON 1
I'59 dusuku: yueduoe mocobue / C. K. oayHoB. - M.:
Hayka, 1971. -416 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIeKOMMYHUKaIMOHHOMU cetn «HTepHeT»
URL aapec HaumenoBanue

http://www.intuit.ru/ WHTYUT (HAlMOHAIBHBIN OTKPBITHIA YHHBEPCUTET)

http://e.lanbook.com/books Joctyn B OBC «Jlanb» ocymiectriusercs mo goroeopy Ne 695-7 ot
30.11.2011

https://mipt.ru/chair/study/uchebniki | Borosckwuii, M. E. YpaBHeHus mateMaTudeckoil pu3nuku. — M:
MO®OTH, 2019, 105 ¢

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepeuyeHp uCnonbp3yeMoro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTaBICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsl  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3hl



http://www.intuit.ru/
http://e.lanbook.com/books
https://mipt.ru/chair/study/uchebniki

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS POMEKYTOUHON aTTeCTallun

Buj npomexxyTouHOM aTTecTanuu IlepeueHb OLICHOYHBIX CPE/ICTB
HuddepennmpoBanHblii 3a4€T Cnucok BOMpOCOB;
TecTtsr;
3amaun.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHIUI

XapakreprucTiuka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKama PAKTEp (bopmp

— oOyuvaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEIIFHO U TPAMOTHO €T0 M3J1araeT;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHHS C TIPAKTUYCCKOM
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClIelMaTIN3uPOBAHHBIX TOHSITUH.

«OTJIIMYHO»
<Ga4YTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaTyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JEATCIBHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOMH CIIeMATN3NPOBAHHBIX TTOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[I0 CYIIECTBY M3JIaraeT €ro, ONHMpasCh Ha 3HAHUSA TOJBKO OCHOBHOMU
JUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbBIE OINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHWUW 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHHS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHUIA;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHHOY
<«BAYTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKU U
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM HHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

No /it [Tepedyens BonmpocoB (3a1a4) 1 IK3aMeHa Ko
WHJUKATOpa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qud . 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3ayera Koz
WHJUKATOpa

1 OO0BsacHUTE, YTO HA3BIBACTCS MOPSAKOM AvdQepeHInaTEHOTO OIIK-1.3.1
YPaBHCHU A B HaCTHBIX HpOI/I3BOZIHI)IX?

2 OOBsCHUTE, YTO HA3BIBACTCS XaPAKTEPUCTHUKOM JTMHEHHOTO OIIK-1.Y.1
audhepeHINaTbHOr0 YpaBHEHUS B YaCTHBIX POU3BOIHBIX MIEPBOTO
nopsiika’?

3 ITpuBeaute npumep 3anauu dupuxiie nis ypaBHeHnus Jlamiaca. OIIK-1.B.1

4 OOBsAcHUTE, B 4€M COCTOUT METO/ pa3IeIeHHs TIEPEMEHHBIX ITPU OIIK-2.3.1
pelieHny ypaBHeHus Jlariaca B IpsIMOYTOJIbHUKE?

5 Cdhopmynupyiite onpenenenne pynkuun ['puna 3agaun upuxie OIIK-2.V.1
1715 onepatopa Jlamnaca.

6 [puBeauTe nprMep MepBOM KpacBoi 3a1auu s ypaBHEHUS OIIK-2.B.1
Jlamnaca.

7 OOBscHUTE, B YeM COCTOUT MeTo1 Dyphe /I OJTHOPOTHOTO OIIK-3.3.1
YpaBHCHUA TCIJIOIIPOBOJHOCTU HAa OTPE3KE C MMOCTOAHHBIMU
IPaHUYHBIMH YCIOBUSIMU?

8 [Ipusenute npumep 3amgaun Jupuxie 1id ypaBHEHUS OIIK-3.V.1
TEIJIONPOBOTHOCTH B IIPSIMOYTOJIbHO# 00J1aCTH.

9 OOBsicHUTE, B 4eM COCTOHUT MeTo Dypbe IS OTHOPOIAHOTO OIIK-3.B.1

YpaBHCHUS CTPYHBI HAa OTPE3KEC C 3aKPCIVICHHBIMUA KOHI_IaMI/I?

[lepeuenp TeM [ KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOI paObOThI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Ne n/mt .
KypCOBOM paboTHI
Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epedeHb BOIIPOCOB JJIsi TECTOB

Ne /1t

IIpuMepHBIii IepedeHs BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa




1 Tun. Ilpouwmraiite Tekct, BBIOEpUTE mpaBuibHbIE oTBeT u | OIIK-1.3.1
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETA.
VYcraHoBUTE, 4YTO SBISETCS PELICHHEM JaHHOM CHUCTEMBbI
. dx dy dz.
ypaBHEHUI =—=—"
2y—-z 'y 1Z
A) y=Cz,x=2y-2+C,
b) y=Cx,z=2y-x+C,
B) x=Cy,z=2x-y+C,
I x=Cy* z=2xy—-y+C,
2 tumn. IlpouwnTaiite Tekct, BbIOepuTe mpaBmibHbICe BapuaHThl | OIIK-1.VY.1
OTBETAa W 3alUIIUTE apryMEHTHl, OOOCHOBBIBAIOIIUE BHIOOD
OTBETOB.
YcraHoBUTE BCE PEIICHUS JAHHOW CUCTEMBl YpPaBHEHHH
ax_dy _dz,
y X z
A) X’ -y*=C,
b) x+y=C,z
B) x=C,y’
IN z=2xy-y+C,
3 tun. Ilpouwraiite Texcr u ycraHosute coorBerctBue. K | OIIK-1.B.1
KaX/10il MO3MLMH, JAaHHOM B JIEBOM cTojbOue, mnoadepure
COOTBETCTBYIOIIYIO MO3HIIMIO B IPABOM CTOJIOLIE.
VYcTaHoBHTE PELICHUs CIEAYIOIINX CUCTEM YPAaBHEHUMNA:
CucreMsl ypaBHEHHH Pewenus
A)%:ﬂ:% I x*—y*=C,x+y=C,z
y X z
b) _dx :ﬂzg ) y=Cz,x=2y-z+C,
2y—-71 'y 1z
B)%:ﬂ:% E) X2—2y:C1,6Xy—2X3—322:C2
Z Xz Yy
4 tun. [IpouunTaiiTe TekcT U yctaHoBUTe mnocieaoBarenbHocTh. | OITK-1.3.1
3anuumTe COOTBETCTBYIOILYIO MOCIIEA0BATENLHOCTh OYKB cieBa
HaIpaso.
., Ox dy dz dx dy dz
Pemenus cucreM ypaBHeHMH —=—=—, ——=—=—,
X z 2y-z1 Yy
dx dy dz )
— =— =— HMEIOT BUJ!
Z Xz y
A) X’ —y*=C,x+y=C,z
b) y=Cz,x=2y-z+C,
B) x* -2y =C,,6xy—2x>-3z°=C,
5 tun. Ilpouurtaiite Tekct W 3anumuTe pa3BepHyThI | OIIK-1.V.1

000CHOBAHHBII OTBET.




OOBsicHUTE MOXKET JIU B 00JIaCTH, COJEpXKaIIe 0COOYI0 TOUKY
TUNA y31a Wik (okyca IBYMEPHOH aBTOHOMHOM CHCTEMBI,
CylllecTBOBaTh  mepBbId  umHTerpan Buaa @(X,y)=C ¢

HETPEPBIBHON M HENOCTOSIHHOW (yHKIMeH @(X,Y)?

1 tun. IlpouwmTtaiite TekcT, BbIOepHTe mpaBuibHBIN oTBeT H | OIIK-2.3.1
3aIUIINTE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA.
VYcranoBure, YTO SBISAETCS OOMIMM pEIICHHEM YpaBHEHUS
oz oz
y——-x—=0:
oXx oy
A) z="f(x*+y?)
B)z=f (2x2y+ln y2)
B) z= f (cos(5xy)+sin(y?))
I) z=f(xy+sin(y’))
2 tumn. Ilpouwmraiite Tekct, BeIOepuTe mnpaBwibHble Bapuanthbl | OIIK-2.VY.1
OTBETa U 3alUIIUTE apryMeHTbl, OOOCHOBBIBAIOLIUE BHIOOP
OTBETOB.
VYcraHoBUTE BCE peIIEHUS [JaHHOM CHCTEMbl YpaBHEHU
oz oz
y—-Xx—=0:
ox oy
A) z=x*+Yy?
B) z=4x* +4y?
B) z=4x*+V?
I z=-x*+V?
3 tun. Ilpoumraiite Texct u ycraHoBuTe coorBercTBue. K | OIIK-2.B.1
KaX/10il MO3UIMH, JAHHOH B JIEBOM cToiOLe, Mnoadepute
COOTBETCTBYIOIIYIO MO3HIIMIO B IPaBOM CTOJIOIIE.
YcranoBuTe 00IIKE PEIICHUS CIEAYIOIINX YPaBHEHHH:
VYpaBHeHue OOuiee peuienue
oz oz 2 2
A) y——x—=0 ) z=f(x*+y?)
ox oy
oz oz
B) (x+2y)—-y—=0 z="f(xy+y’
) (v ) z=f(xy+y?)
ou ou _ou
B) Xx—+y—+z—=0 E)yu="f(y/x,z/x
VAR PV ) u=T(y/x,2/x)
4 tun. IlpouwnTaiite TekcT U ycraHoBUTE nocienoBarenbHocTh. | OITK-2.3.1

3anuiuTe COOTBETCTBYIOIIYIO MOCIIEI0BATEILHOCTh OYKB CieBa
HaIpaso.
oz 0

X 0,
y@x oy

Ob6mue pelieHus ypaBHEHUM




(x+2y)g—yg=0, X@-f- ya—u+za—u:0 UMEIOT BU/I:
OX 0z

oy ox "oy
A) z="f(x*+y?)
B) z:f(xy+y2)
B) u=f(y/x,z/x)

10 5 tun. Ilpouuraiite Tekct U 3anumuuTe pa3BepHyThi | OIIK-2.V.1

00OCHOBAHHBIN OTBET.
OOBsicHUTE KaKoOil BHJ JODKHO HMETh YpaBHEHHE B YacCTHBIX
IIPOU3BO/IHBIX, KOTOPOMY YIOBJIETBOPSIOT IMJIMHAPUYECKUE
MOBEPXHOCTH € OOpasyloIUMH, MapajUIeIbHBIMH  BEKTOPY
@,2,7)?

11 1 Tun. Ilpouwmraiite TekcT, BBIOEpUTE mpaBuUibHbI oTBeT u | OITK-3.3.1
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA.
VYcTaHoBHTE, YTO SIBJISETCS MOJIHBIM HMHTErpajoM HEITUHEHHOTo

0z 0101
ypaBHeHHsI X—+Y————=0
OX ~ 0y OXoy
2 2
X
A)z=-2 +y—+xy+c2
2 2¢
2 2
X
b) z=- +y—+3x+c2
2 2c
2 2
X
B) z=-2 +y—+5y+c2
2 2¢
2 2
X
N z=- +y—+c2
2 2c

12 2 tun. Ilpounraiite Tekct, BbIOepuTe mnpaBuibHble BapuaHThl | OIIK-3.V.1
OTBETAa W 3alUIIUTE apryMEHTbl, OOOCHOBBIBAIOILINE BHIOOP
OTBETOB.

VYCcTaHOBUTE 4YacTHBIE pEIICHUS HETUHEHMHOro ypaBHEHMS
0z 0L 00z
X—+y————=0
OX ~ 0oy oOxoy
2 2
X
A) z= —+y—+ Xy
2 2
2 2
X
b) z=—+y—+xy+2
2 2
2 2
B) z=4x"+y
I z=—x*+V?
13 3 tun. Ilpouwraiite Texcr m ycraHosute coorBercTBue. K | OIIK-3.B.1

KOKJIOW TO3WIMK, JaHHOW B JIEBOM CTOJOIE, MOa0epuTe
COOTBETCTBYIOIIYIO TIO3HUIINIO B IIPABOM CTOJIOIIE.

YCTaHOBHTE TIOJNHBIC WHTETPAIbl CICAYIOMNX HEJIWHEHHBIX
YPAaBHEHUN:




YpaBHeHue ITonusiii HHTErpAI

2 2
A) xg+y§—g@=0 I) z:i+y—+xy+c2
ox oy oxoy 2 2,
2
B) xg+3y@:2 x| & ) z=clz+c2x2+cl2
OX oy oy X
B) g-szzy2 E) z=&x3+iy3+c2

X oy 37 3

14 4 tun. ITpounTtaiiTe TEKCT U yCTaHOBUTE mocienoBaTenbHOCTh. | OIIK-3.V.1
3anummTe COOTBETCTBYIOIIYIO MOCIIEAOBATEILHOCTS OYKB CJeBa
HaIpaso.
. 0z 0L 0oz
[lomuple  wHTErpassl  ypaBHeHMH X—+Yy————=0,
oXx "oy oxoy
2
Z z z 7 OZ
X6—+3ya—:2 z—X? 8— , a—-a—zxzy2 AMEIOT BUL:
OX oy oy OX oy
2 2
ax” Yy
A)z="—+"—+xy+cC
TR AL
B) z =cll+czx2 +c’
X
B) z :&x3’+iy3+c2
3 1
15 5 tun. Ilpouuraiite Tekct U 3anumuTe pa3BepHyThid | OIIK-3.B.1

000CHOBAHHBIA OTBET.

OObsicHUTEe KakOMl BHUJ JODKHO HMMETh YpPaBHEHHWE B YAaCTHBIX
MPOU3BOJHBIX, KOTOPOMY YIOBJIETBOPSAIOT BCE KOHUYECKUE
MOBEPXHOCTHU C BEpIIWHOW B jaHHOU Touke (—1,4,—-3)?

IIpumeuanue.

1 tun. 3aganue KOMOWMHUPOBAHHOTO THUIIA C BBHIOOPOM OJHOTO BEPHOTO OTBETA W3
YeThIpeX MPEAI0KEHHBIX U 000CHOBAaHUEM BBIOOpA CUMTAETCSI BEPHBIM, €CIIH MPABHIBHO
yKazaHa Iudpa U MPUBENEHBI KOHKPETHBIE apTyMEHTHI, HCIOJb3yeMble IMPHU BBHIOOpE
orBera. [lomHOE coBmajieHWe C BEPHBIM OTBETOM OllIeHHMBaeTcs 1 0OalioM, HEBEpPHBIH
OTBET W ero OTCYTCTBUE — 0 0aJsIoB.

2 THIL 3a)IaHI/Ie KOM6I/IHI/IpOBaHHOFO THUIIA C BLI60pOM HECKOJIBKHUX BAapUaHTOB OTBETA U3
MPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHWEM BBHIOOpAa CUMTAETCS BEPHBIM, €CIH
MPAaBWJIBHO YKa3aHbl HU(PHI U IPUBEAECHB KOHKPETHBIE apIyMEHThI, UCIIOJIb3yEeMbIe MTPH
BbIOOpE 0TBeTOB. [l0THOE COBMajeHNEe ¢ BEPHBIM OTBETOM OIIEHHUBaeTcs 1 O6amioMm, eciau
JTIOTMYIIIEHBI OIMUOKHN 158107 OTBET OTCYTCTBYET - 0 OaJoB.

3 tun. 3amaHue 3aKpBITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHUSI CUMTAETCS BEPHBIM,
€CIM YCTaHOBIIEHBI BCE COOTBETCTBHS (MO3WIIMM W3 OJIHOTO CTOJOIa BEpPHO
COIIOCTABJICHBI C O3UIUAMU Apyroro crondua). [lonmHoe coBnazeHue ¢ BEpHbBIM OTBETOM




oueHuBaercs | OamwioMm, HEBEpHbIM OTBeT WM ero orcyrctBue — (0 Oamios

4 rtun. 3agaHue 3aKphITOrO THUNA HAa YCTAHOBJIEHHE IMOCIEAOBATEIIBHOCTU CUMUTAETCA
BEpHBIM, €CJIM IPABWJIBLHO yKa3aHa Bcs MocieaoBarenbHoCTh udp. [lonHoe coBmanenue
C BEpPHBIM OTBETOM OIlleHHMBaeTcs | OamioMm, eciau JONyIIeHbl OIMMOKA WM OTBET
OTCYTCTBYET — 0 0asioB.

5 Tun. 3ajaHue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM CYMTACTCS BEPHBIM, €CIIH
OTBET COBIAJACT C 3TAJOHHBIM IO COACPKAHMIO M ToiHOTe. [IpaBWIBHBIN OTBET 3a
3aJlaHKe OICHUBAeTCs B 3 Oaula, eCiiy JIOMyIleHa OJHa OImHOKa \ HETOYHOCTH \ OTBET
NpaBWIbHBIN, HO HE MOJHBIN - 1 Oami, ecau gomyiieHo Oosnee 1 omuOku \ oTBeT
HEMpaBUIbHBIN \ 0OTBET OTCYTCTBYET — () GaAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCIUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/ Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToqu4eckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (HOPMHUPOBAHHUS KOMIETEHIIMH, coaepxkarca B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroauueckue yKkazaHus Uit 00Y4arOIUXCs IO OCBOGHUIO JUCITUTUIMHBI

11.1. Meronnyeckue yKa3zaHUS I OOYYAlOMIMXCS 1O OCBOCHHUIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4YE€HME JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOIlHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIoKEeHHe yueOHoro marepuana. HasHadeHune cCOBpEMEHHOM JeKIUU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUHU
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrO [O3HAHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporiecce JEKIUs BBIIOIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKUMU. JIeKIusl pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LENbHOE MPEJCTABIECHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4Y€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBH K  TpPeAMETYy U
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOosBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACNATH TIJIABHBIE MBICTH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOTO0 MaTepuaja MpHU TPOBEACHUU KOPOTKHX ITUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:
— Ornpezaenenuss MaTeMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.
— Jloka3areynbCTBO TEOPEMBI.
— HMmumroctpupyronme npuMepsl.

11.2. MeTtonuueckre ykKazaHus Il OOy4YaloIIMXCS IO MPOXOXKICHHUIO MPAKTHYECKUX
3aHATHH

[TpakTHueckoe 3aHATHE SABISCTCA OAHOM U3 OCHOBHBIX ()OPM OpTraHHU3aIuU y4eOHOTO
MpoIecca, 3aKTFOYAOIIASCS B BBIMOTHCHHH 00YJIarOIIUMUCS 0T PYKOBOJICTBOM TIPEIO1aBaTeNs
KOMILJIEKCa YYCOHBIX 3aJJaHUI C 1IEIbI0 YCBOCHHUS HAYYHO-TEOPETUUECKUX OCHOB YUEOHOM
JUCITUTUIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH JEATEIHHOCTH.

[{enpro MpaKTHYECKOTO 3aHATHS 111 00YJarOIIETOCs SBJISICTCS IPUBUTHE 00 yUAFOIIIMMCS
YMEHHH U HaBBIKOB MMPAKTUYECKOU IESITEIBHOCTH 10 U3y4aeMOW JUCUHUILIAHE.

[Tnanupyemsble pe3ynbTaThl IPU OCBOEHUU 00YYAIOMIUMCS MPAKTUYECKUX 3aHSITHIA:

— 3aKpeIuvleHHe, yriIyoJieHue, pacllupeHue U JeTaln3alus 3HAHUH IPU PEIIeHUN KOHKPETHBIX
3a/ay;

— pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, CAMOCTOSTEIbHOCTH MBIIUICHUS, TBOPYECKON
AaKTUBHOCTH;

— OBJIaJIcHHE HOBBIMHM METO/IaMU U METOAMKAMU M3y4eHUsI KOHKPETHON ydeOHOI
JUCUHUILIHBI;

— BBIPa0OTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS MTOJTyYSHHBIX 3HAHHUH JJIS1 BBITOTHEHHS
3aIaHNi;

— CBSI3aHHBIE C MTOJIyY€HHEM HOBOU MH(GOPMAIIUU IyTEM CAMOCTOSITEILHO BHIOPAHHBIX
o0ecrieyeHrne paMoHATBHOTO COUYCTAaHHS KOJUICKTHBHON M WHAWBUIYAIBHOU hopm
o0OyueHusl.

DyHKINN MPAKTUYECKUX 3aHATUH:

— TI03HaBaTeJIbHAs;

— pa3BHUBaroLIas;

— BOCHHTATEJIbHAS.

[To xapakTepy BBINOJHAEMBIX 00Y4aIOUIMMCS 3aJJaHUI IO TPAKTUYECKUM 3aHATHIM

MoJIpa3essaioTcs Ha:

— O03HaKOMMTEJIbHBIE, TPOBOJAUMBIE C LIEIbI0 3aKPEIUICHNS U KOHKPETU3ALMHY U3yYEHHOIO
TEOPETUYECKOI0 MaTEpHaa;

— AQHAJIWTUYECKHUE, CTABAIIUE CBOEH IIEJIbIO MOTYYeHHE HOBOM HH(OpMaLiy Ha OCHOBE
(dbopMai30BaHHBIX METO/IOB;

— TBOPYECKUE, TOAXOA0B K PEIICHUIO 3a/1a4.

@opMbI OpraHU3aANH MPAKTHYECKUX 3aHATUN:
- B HHTEPAaKTUBHON (hopme (pelieHre CUTyallMOHHBIX 3aa4, 3aHATHUS 110

MOJIEJIMPOBAHUIO PEATIBHBIX YCIOBUM, TPYIIIOBBIE JUCKYCCHH);

- B HE UHTEPAaKTUBHOMN (hopMe (BBITIOJIHEHUE YITPA)KHEHUH, pellieHHe TUIIOBBIX 33/1a4,
pelleHre CUTYallMOHHBIX 33/1a4u U IPYroe).

TpebGoBaHus K TPOBEJACHUIO MPAKTUYECKHUX 3aHATHI

[TpakTHyeckue 3aHATHSI HAUMHAOTCS C 3allMCH B KypHaJI IpenogaBaTess
MPUCYTCTBYIOLIUX CTY/IEHTOB. 3aTEM OOBSIBISIETCA TEMa MPAKTUYECKUX 3aHSITHIM.

[IpenogaBaTens YUTAET yCIOBUE 3a/1a4 U NIPEAJIATAET CTYAEHTAM CaMOCTOSITEIbHO
PELINTh 33aJa4y, UCIIONIb3Ys 3HAHUSI, TOJIyY€HHBIE CTYIEHTOM Ha JieKIiH. CTyIeHT, KOTOPBIN
NEPBBIM PELLIII 3a/1a4y, BbI3bIBAETCA K JOCKE. B ciryuae eciu CTyAEHT NpaBUIIbHO PELLIT




3ajady, OH nojy4aer 5 6ayuioB. Ecinu cTy#eHT perraeT 3a1a4y ¢ MOMOIIBIO MTPEToiaBaTes, TO
nosydaeT 4 6aiia. 3aTeM, B KOHLIE CeMeCTpa, OLIEHKU CTYJIEHTOB (BKIIIOYas OLIEHKY
MOCEIIAeMOCTH ) TIepeBOAITCS B OOHYCHI (KauecTBO) oT 0 10 5 6amioB. OTu OOHYCHI
00aBIAIOTCS K 0011eil cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBOM CHCTEMBI.

CryneHTtaM BbIIaeTCs JOMAIIHEE 3a/1aHUE B BUJE 3a/1a4, KOTOPHIE OHU CAAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meronuyeckue yka3aHus sl O0YYAIOUIUXCS 110 MPOXOKACHUIO CaMOCTOSTEILHON
paboThI

B x0/1¢ BBIMOTHEHHSI CAMOCTOSATEIHHOU PabOTHI, 00YUAIOIIHIACS BBITIOIHSIET padoTy 1O
3aJJaHUIO U MPU METOJMYECKOM PYKOBOJICTBE MpernojaBaTelis, Ho 6e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jlns oOyuaromuxcs mo 3a04HOM popme 00yUdeHHs], CaMOCTOsITENIbHAsE paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBINONHEHUS CaMOCTOSTENbHOM paboThl, y 00ydarorierocs Gpopmupyercs
nenecooOpasHoe MIaHUPOBaHUE pabovero BpeMeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHMH U CUCTEMAaTHU3alMK IPHOOPETAEMBIX 3HAaHUH, 00eCIIeYnBaeT BHICOKUI
YPOBEHB yCIIEBAEMOCTH B MEPUO 00yUYESHHS, IOMOTAET MOTYYUTh HABBIKH MTOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeTtoanuecKuMH MaTepraiaMy, HAIPaBISFOIIUMEI CAMOCTOSTEIBHYIO paboTy
00y4aromuXCs SBISIFOTCS:

— y4eOHO-METOAMYECKHUI MaTepual N0 JUCLUILIMHE;

11.4. Meronnyeckue yka3aHusi s OOydyaroUMXcs [0 TPOXOXKJIECHUIO TEKYILEro
KOHTPOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJIb Ka4€CTBAa 3HAHUI
00y4aromuxcsi, OCyIIECTBISIEMOr0 B TEUEHHE CEMECTpa C LeJIbI0 OLICHUBAHUS X0/Ia OCBOCHUS
JUCLUIUINHBI.

B Teuenue cemecTpa B cucteme quctanuuonHoro ooyuenus I'YAIL B popme
TECTUPOBAHUS IPOBOASTCSA JBE MPOBEPOUHBIE pa0OTHI 110 PEIIECHUIO 337ja4 U OJJUH
TEOPETUUECKHI Ompoc (TepeueHb BOMPOCOB ISl TECTOB pa3MeleH B «baHke BOIIPOCOB» B
cucteme JucTaHiMoHHOro ooydyenust I'Y All), Ha npakTHUECKUX 3aHATUAX TPOBOISATCS
POBEPOUHBIE PabOTHI IO pa3jienaM Kypca B MMCbMEHHOH (popMe, paccuMTaHHBIE KaK Ha 11eJ10e
3aHsTHE, TaK U Ha €ro 4acTb.

Pe3ynbTarhl TEKyIEro KOHTPOJISI yCIIEBaeMOCTH OyIyT YUUTHIBATHCS MIPU MIPOBEAECHUHU
IIPOMEXKYTOUHOM aTrTecTaluu (IIpU UCIIOJIb30BAHNN OATbHO-PEHTHHIOBOM CUCTEMBI OLICHUBAHMSI,
KaX/IbIil BUJ] KOHTPOJISI OLIEHUBAeTCs B Oaiax, U3 KOTOPBIX (POPMHUPYETCsI UTOTOBBIH
pe3ymabTar).

11.5. Meronuyeckue ykazaHusi Ui oOy4aroIUXcs MO MPOXOKIACHUIO MPOMEXYTOYHOH
aTTEeCTallUU.

[TpomesxyTouHas arTecTanus o0yJaromuxcs NpeycMaTpiuBaeT OlleHUBaHUE
IIPOMEKYTOUHBIX U OKOHYATEJbHBIX PE3yIbTaTOB 00ydeHHUs M0 qucuuIuinbe. [Ipomexyrounas
aTTecTanus npoBoauTcs B hopMme uddepeHIupoBaHHOTO 3aueTa: (opMa OLEHKH 3HAHUH,
MOJIyYEHHBIX 00YUaIOLUMCS B MIPOIIECCE N3YUEHMsI BCEH JUCIUIUIMHBI UM €€ YaCcTH, HaBBIKOB
CaMOCTOSITENIbHON PabOThI, CIIOCOOHOCTH MPUMEHATh UX JUISl PELICHUS MTPAKTUYECKUX 3a/1a4.
JuddepennrpoBaHHblil 3a4eT KaK MPaBUIIO, TPOBOAUTCS B IIEPHOJ] 3a4ETHOMN HEJIENH U
3aBepLIAECTCS aTTECTALIMOHHOM OLIEHKOM «OTIMYHOY, «XOPOILIO0Y, «yIOBIETBOPUTEILHO,
«HEYJIOBJIETBOPUTEIBLHO.

JIuct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy JAUCHUIUINHBI
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W3MCHCHHH 1
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Jata u Ne
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