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PenensenTrr:

Tanomuukosa TatesiHa JIeoHHMTOBHA.

JIOKTOp megarornyeckux Hayk, KaHAuaaT (U3MKOo-MaTeMaTHYecKuX Hayk, mnpodeccop. Iloger-
HBI paOOTHUK BBICIIETO MpodeccuoHaANbHOrO obpa3zoBanusi P®. Jlupexkrop mHcTUTyTa dyHIa-
meHTanbHBIX HayK (MPH) ®I'BOY BO «Kyol ' TY».

Mapkos Buranuit Hukomnaesuu.

Jlokrop TexHnueckux Hayk. IIpodeccop kadenpsl nHHOpMAIIMOHHBIX CUCTEM M MPOrPaMMHpPO-
BaHUS HMHCTUTYTa KOMIIBIOTEPHBIX CHUCTeM U uH(popmannoHHoi Oe3onacHoctu (MKCullb)
OI'BOY BO «KyoI'TY».



1. HEJIX 1 3AJAYN OCBOEHUSA JUCIIUITJIMHBI
Lesn u3yyeHHs: TUCIMILIMHBI ONPEEIeHbl TOCYIapCTBEHHBIM 00pa30BaTebHBIM CTaH-

JapTOM BBICIIEr0 0Opa3oBaHUs U cooTHeceHbl ¢ obmumu 1emsimu OOIT BO no nampaBieHuto
noaroToBku «lIpukiagHas MaremMaTika 1 ”HQOPMATHKa», B paMKaX KOTOPOU MPETno1aeTcs MC-
LUILIMHA.

1.1 Ilean ocBOeHUS TUCHUILIMHDI.

[lenbro npenogaBaHus U U3y4eHUs TUCHUIUIMHBI «MateMarndeckuii ananus 11» siasercs
(dhopMupOBaHHE TIPEICTABICHU 00 0000IEHUSX MOHATHIX MAaTEMATHYECKOTO aHAIM3a HA CITyJai
MHOT'OMEPHBIX IPOCTPAHCTB M (PYHKITMOHATBHBIX TIOCIEIOBATEIBHOCTEH U PAIOB M POJIH dTUX
00001IeHNH B cCHCTEME MAaTEeMAaTUYECKUX HAYK U MPUIIOKEHHUSIX B €CTECTBCHHBIX HAyKaX.

1.2 3apayu aucuunanHbl. B X0/1e W3y4eHus TUCIUIIMHBI CTABATCA 3aa4M:

- 3HATHh OCHOBHBIE MOHATHS, ITOJI0KEHUS U METOIbI MATEMAaTHYECKOI'O aHAJIN3a B MHOT'O-

MEPHBIX MTPOCTPAHCTBAX;

- yMeTh [IOKa3bIBaTh YTBEPKICHUS, clienu(UYHbIC IS MATeMaTUYeCKOro aHajiu3a B
MHOTOMEPHBIX MPOCTPAHCTBAX, MPUMEHSITh METObl MHOTOMEPHOTO MaTEMaTUYECKOrO aHaJIn3a
JUISL pEIICHUS] MaTEeMAaTHYECKUX 3a7a4;

- BJaJeTb METOJaMu OO0OOIIEHHWH MAaTeMAaTHYEeCKOTO aHajinu3a B MHOTOMEPHBIX IMPO-
CTPaHCTBaX JJIsl UCCIICAOBAHMS PA3IMYHbBIX MPUKIIAIHBIX 3a/1a4.

1.3 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM POrPaMMBbl.
Jucuumnnna «Marematuueckuil ananu3 II» oTHocuTCs K BapuMaTMBHOW 4acTH y4eOHOro
IUIaHA.
JIng u3ydeHuss IUCLUIUIMHBI CTYAEHT JOJDKEH BIAJECTh 3HAHUSAMHU, YMEHUSIMH M HaBbIKaMHU
10 AMCUUIUIMHE «MaremaTuyeckuii aHanu3» 0a30BOM 4acTH LIMKJIa y4eOHOTO IJIaHa.
3HaHUs, MOTy4aeMble IPU U3yYEeHUHN AUCUUIINHBL «MareMmarndyeckuil ananus [» ucrnomnb-
3YIOTCS IPU U3YyUYEHHUH BCEX AMCLMILINH.

1.4 Ilepeyennb MIaHMPYyeMbIX Pe3yJIbTATOB O0y4eHHMs MO AUCHHUILIMHE, COOTHECeH-
HBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrPaMMBbI.

N3yuenne nanHo¥ y4eOHOM TUCHIUILTMHBI HAPaBJIeHO Ha (OpPMHUPOBAaHUE y 00yUaro-
HIUXCS KOMIIETSHIIUHA

Wnnexc | Copeprkanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUILIMHBI 00yJaromye-

Ne | komme- | xomMmeTeHUIUU 5 AOTDKHBL
TeHIHMH | (MM e€ JacTh) 3HATH yMeThb BJIaleTh
1. CITOCOOHOCTBIO | OCHOBHBIE TIOHSITHS, | UCIIONB30BaTh 3HA- | HABBIKAMU TIPH-
5 MMOHUMAaTh, CO- | MOJIOKEHUSI U METO- | HUA 1O COBPEMEH- | MEHEHUsI  3Ha-
TIK- BEPIIECHCTBO- JIbl MaT€eMaTUYECKO- | HOMYy  MaTeMaTH- | HUid 10 COBpe-
BaThb W IMpPUMeE- | IO aHaJIW3a B MHO- | YECKOMY ammnapary | MeHHOMY Mare-
HATH  COBpE- | TOMEPHBIX Npo- | Il PEHIEHUs] Ma- | MAaTUYECKOMY
MEHHBIII  Ma- | CTPaHCTBax TEeMaTUYECKUX 3a- | ammapary  JJIst
TEMaTUYECKU I a4y pelIeHuss Mare-
arnmapar MAaTHYECKUX 3a-

maq




B pe3ynbrarte nu3yueHus: yaeOHONU AMCHUIUIMHBI 00yJaroIye-

Nunexc | Conepxanue
Ne | komme- | kommeTeHUUHU A1 AOJDKHBI
TeHUUH | (MM €€ HacTH) 3HATH yMeTh BJIA/IETh

2. | OIIK-1 | ciocoOHOCTBIO | @ OCHOBHBIE UH- ® JI0OKa3bIBaTh ® METOoJaMu
HCIIOJIB30BaTh | (hpopMaInMOHHBIC pe- | YTBEPXKICHHS, MareMaruye-
0a30BbIC  3HA- | CypChl AJIsd HOJIyde- | crelu(UUHbIE A8 | CKOro aHaau3a
HUSA €CTC- | HUS HOBBIX 3HAHWH. | MATEMATHYECKOTO | JUIsSI HCCIIeI0BA-
CTBEHHBIX e npoOIeMbl, TO- aHanmn3a, HUS Pa3TIUYHBIX
HayK, MaTEMa- | cTaHOBKU M OOOCHO- | ® BBIOpAaTh METOJ| | MPUKIIATHBIX
THKHM W HH- | BaHUd 3a71a4 MaTe- JUI pelIeHus KOH- | 3a1a4 U BBI60pa
(opmatukm, MaTHYECKOrO ¥ MH- | KPETHOM 3a1a4n 3} dexTuBHBIX
OCHOBHBIC (dbopMalOHHOTO MaTEMAaTUYECKOro | alrOPpUTMOB IS
(aktel,  KOH- | o6ecrieuenHus npu aHAIN3A; peLIeHus U uc-
nennuu, UCCJICIOBAHHUH IIPU- | @ IPUMEHSTH MOdy- | CACAOBAHUU
HPUHIHIIBL KJIaJJHBIX CHCTEM YEeHHBIC 3HAHUS npodeccuo-
TEOPHH, CBf- | @ (OCHOBHBIC METO- | [UISl HCIIOb30BA- HaJIbHBIX U CO-
3aHHBIX C NPH- | gp1 perieHus TUIIO- HUSI B IpaKTHYe- NHAJIbHBIX 3a-
KIAJHOM  Ma- | ppix 3aja4 MaTeMa- | CKOM JAesTeapHOCTH | Jad.
TEMATHKOH M | tyyeckoro aHammM3a | aHAIH3a W petiie-
HH(}OOPMaTH' HUSI IPUKJITIQTHBIX
KO

3a1ad4..

2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.

2.1 PacnipeaesieHre TPY10EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

Obmas TpyA0EMKOCTh AUCHUILIMHBI COCTaBIsET 6 3au.ei. (216 yacoB), ux pacmpenene-
HUE 10 BUJaM paboT MpeCTaBIeHO B TaOIUIIe

Bun pabotet TpynoemMKoCTh, 4acoB
6 cemecTp

KonrTakTHas padora, B TOM 4ncje: 146,5
AyautopHasi padora: 144
Jlexyuu (J1) 72
Ilpaxmuueckue 3auamus (113)
Jlabopamopuwvie pabomut (JIP) 72
HNuasi koHTaKkTHasi padora:
KonTpons camoctostensHoi padotsl (KCP) 2
ITpomesxyrounas arrecrauus (MKP) 0,5
CamocrosTesannasi padora (CP): 24,8
Kypcosoii mpoekT (KII), kypcoBast pabora (KP) -
CamonoaroroBka (nmpopaboTka U MOBTOPEHHE JEKIIMOHHOTO MaTepHU- 5)
ajia ¥ MaTepuasia ydeOHUKOB U y4eOHBIX MTOCOOMI, TOJArOTOBKA K J1a-
0OpaTOPHBIM M TPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaM | T.JI.)
BeinoiHeHne WHANBUIYATIbHBIX 3aJJaHUN 15
Pedepar -
[TonroToBKa K TEKynieMy KOHTPOJIO 4,8
KouTtpoJs:
[MoAroTOBKA U C1a4a dK3aMeHa 447

1
MpW HaNWYMK 3K3ameHa Mo AUCUUNANHE



OO0mas Tpy10eMKOCTh | Yac. 216
B TOM 4HCJI€ KOHTAKTHAas padoTa 146,5
3a4. e 6
Buj HTOroBOro KOHTpoOJIs 3auer, JK3aMeH

2.2 CTpyKTypa M CUMILIMHbI:

Pacnpenenenue Bu10B ya4eOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JiesiaM AUCIUILTHHBI.

AynuTtopHas
No Haumenoanue pa3aenon Bcero pabota CP | K
Beero| JI JIP | KCP
1 2 3 4 5 6 7 8 9
DyHKIMM MHOTUX IlepeMeHHbIX. [Ipe-
1. |nen, nenpepsiBHOCTD 18 12 6 6 2 4
2 et a0 6 g 3|8
2 ic;:;izfane GbyHKIIUI MHOTHX TIe- 19 12 6 5 3 4
4 D yHKIHOHAIBHBIE ITOCIEA0BATEIBHO-
ctH 2 |30 | ¥ |16 4| 8
OYHKIMOHATBHBIC PSIJIBI
5  |[IBoiiHBIE MHTETpAJIBI 30 20 10 | 10 4 6
6  |Tpoiinbie HHTETpATHI 25 16 8 8 3 6
7  |KpuBOJHMHEHHBIE HHTETPAIIBI 21 12 6 6 3 6
8 [ToBepXHOCTHBIE UHTETPAIIBI 17,5 12 6 6 2 28 | 2,7
Bcero no paznenamM JUCIUTIITMHBI 213,5 | 146 72 72 2 |24,8| 44,7
[Tpomexyrounas artectanus (MKP) 0,5 0,5
Hroro 216 | 1465 72 | 72 2 (24,8 447

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — mabopaTopHsbie 3aHs-
tusi, CP — camoctositensHas pabota cryaenta, KCP — koHTponupyemas pabora cryneHTa, I3-
MOJIrOTOBKA K cJlaue 3ayeTa U sk3ameHa, K - KoHTpoub.



2.3 Coaepxxanue pa3aeaoB AMCHUIIHHBI:

2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

Haumenosanue
paznena

Coneprxanue pasjena

dopma TeKyIIero
KOHTPOJIS

2

3

4

.| DYHKIHH MHOTHX

MIePEMEHHBIX.
[Ipenen, nenpe-
PBIBHOCTh

[ToHsITHE EBKIMAOBOM IIJIOCKOCTH U €BKJIMI0BA IPO-
crpadcTBa. [lorsTue pyHkumnm 2-X u 3-X MepeMeHHBIX,
npuMepsl. [lorsATHE M-MEPHOrO0 KOOPAMHATHOTO IIPO-
CTpPaHCTBa U M-MEPHOT'O €BKJINI0BA IPOCTPAHCTBA.
MHoO)kecTBa B HUX.

Cxongmumecs nociaenoBarenpnoct B E'. Jlemma o no-
KOOPJAMHATHOU cXO0auMOCTH. DyHaMeHTaIbHas Mocie-
nosarenbHocTh B E™. Kpurepuii Komu. Orpannuennas
nocnenobarenbHocTs B E". Teopema Bosblano-
Beitepmitpacca. IIpenensHast Touka MHOXeCTBa. Jlemma.
[TonsiTre penena GyHKIIMA MHOTUX TIEPEMEHHBIX (10
['eiine, mo Komn). DKBUBaJIEHTHOCTH OMPEICICHUN.
ApudmeTrnueckre CBONCTBA NPEIEIIOB.

[TosTopusie npeaensl. [Ipumepsl. [lonstue. Teopema o
CBSI3U MEXIY JBOMHBIMHU M TIOBTOPUBIMH MpPE/IEIaMHU.
Omnpenenenne GyHKIIMU MHOTUX IIE€PEMEHHBIX, HEMpPe-
pBIBHOM B TOuKE. [Ipumepsl.

Teopema 0 HEMPEPHIBHOCTH CIOKHOM (PYHKIIMI MHOTHUX
IIEPEMEHHBIX.

Teopema 0 coxpaHeHUHU 3HaKa HEMPEePhIBHOW (DYHKITUH.
Teopema 0 IPOXOKAECHUN HENPEPBHIBHON (PYHKIIMU MHO-
I'MX NIEPEMEHHBIX Yepe3 MPOMEKYTOUHBIE 3HAYCHUS.

| -s1 reopema Beiiepmrpacca.

2-51 reopema Beliepmrpacca.

Orpoc 1o pe3yiib-
TaTaM UHIUBUIY-
QJIBHOTO 33JJaHUS

Huddepenumpo-
BaHue QYHKIUN
MHOTHUX IIEpEMEH-
HBIX

Yacrtueie npousBoaHsbie. [Tonstue, npumepsl. I'eomeT-
puueckuii cMbici. [lonarue nuddepenunpyemoctu
(GYyHKIIMU MHOTHX NepeMeHHbIX. JIeMMa 00 SKBUBAJIEHT-
HOCTHU 2-X omnpeneneHuil. Csa3p Mexny nuddepeHuupy-
€MOCTBIO U CYLIECTBOBAHMEM YaCTHBIX TPOU3BOJIHBIX,
Mexy nudepeHIupyeMOoCThI0 U HEMPEPHIBHOCTBIO.
['eomeTpuueckuii cMbIca qUGGEpEeHITIPYEMOCTH (.M.11.
HocraTounoe ycrnoBue nuddepeHuupyeMoctd GyHKINN
MHOT'HX TIEpEMEHHBIX B Touke. Teopema o nuddepen-
UPYEeMOCTH clokHOH ¢.Mm.11. [uddepentman ¢.m.1m.
Omnpenenenue, reomeTpudeckuil cMmpici. IHBapuaHT-
HOCTb (hopmbl 1uddepenimana 1-ro nopsaka. [Ipouns-
BOJIHAs 110 HanpasieHuto. ['paguent. YactHble npous-
BOJIHBIE BhICHINX MOpsAAKOB. [lonsaTue. Jlocrarounoe
YCIIOBUE PABEHCTBA CMEIIAHHBIX TPOU3BOJHBIX.
Juddepenunansl BeiciUX nopsakos ¢@.m.m. Heunnsapu-
aHTHOCTb uX (hopmbl. Dopmyna Teitnopa s ¢.m.1.
Teopema o muddepentupyemMoctr GYHKIIMU OTHOM TIe-
PEMEHHOM, 3a/IaHHON HESBHO

Ornpoc 1o pe3yib-
TaTaM WHIWBUY-
AIBHOTO 33JIaHUS




[N

2

3

4

Uccnenosanue
(GYHKIMA MHOTHX
MIEPEMEHHBIX

[TonsTue sxcrpemyma ¢.m.1m. Heobxonumoe ycinoBue
JIOKaJIbHOTO SKCTPEMYyMa.

JlocTatouHoe ycIoBHE JIOKAIBHOTO SKCTpeMyMa (. M.11.
KacarenbHas II0OCKOCTh U HOPMaJIb K IIOBEPXHOCTH.
Cucrema GyHKIUH, 3aIaHHBIX HESIBHO. BhIdncieHue ux
YaCTHBIX IPOU3BO/IHBIX.

3aBucumocts Qynkuuii. [lonsrue. loctarounoe ycio-
BHE HE3aBUCUMOCTHU.

YcnoBHeii akcTpemym. [TorsTHE, 001U METOA €T0
MIOUCKA.

Merton MHOXUTENEH Jlarpanxa.

1. Omnpoc mo pe-
3yJapTaTaM  HHJIH-
BU/yaJbHOTO 3aja-
HUSA

2. KoHtpoisbHas
paborta

3. KomiokBuym

. (DYHKHI/IOHaJ'II)HBIe

IIOCJIE0BATEIBHO-
CTH
QDyHKIMOHAIbHBIE
pAaabl

@OyHKIHOHAJIBHAA [TOCIEN0BaTeNbHOCTD. [loHsATHE,
npumepsl. [loToueunas u paBHOMEpPHas CXOUMOCTU
(GYHKLIHNOHAIBHOH MOCIE10BATEIbHOCTH.
HenpepsIBHOCTE mIpezesia paBHOMEPHO CXOIAIIEHCS
(GYHKLIMOHAIBHOMN MOCIIE0BATEILHOCTH.
QYHKIMOHAIBHBIA P U €70 CXOAUMOCTb.
PaBHOMepHas cX0AUMOCTh (PYHKLIMOHAIBHOTO PAAA.
IIpu3nak Beliepmtpacca. Teopema 0 HEIPEPBIBHOCTH
CYMMBI PaBHOMEPHO CXOASIIErocs (PyHKIIMOHAIBHOTO
pana. Cnencreue. Teopema 0 O4JIEHHOM HHTETPUPOBA-
HUM (PYHKIIMOHAIBHBIX psA0oB. Teopema o nouIeHHOM
g epeHIMpoBaHNN QYHKIIMOHAIBHBIX psoB. Teo-
pema Abens, ciencreue. Paanyc cxoauMocTu cTerneH-
HOTO psifia, ero BbrunciaeHue. CBOMCTBA CTENEHHBIX psi-
noB. Psan Teitnnopa. [lonarue. Kputepuit cxonumocTtu
psana Teiutopa. /JJoctaTouHOE yCa0BUE CXOAUMOCTH Psiia
Teiiopa Ha mpoMexXyTKe. PaznoskeHue 3neMeHTapHbIX
¢ynkuuii B pan Telinopa. [punoxenus panos Teinopa.

1. Omnpoc mno pe-
3yJabTaTaM  HHJIU-
BU/yaJbHOTO 3aja-
HUSL.

2. KontposbHas
pabora

JIBOViHBIE UHTE-
rpaJibl

3amaua onpeneneHus 00bEMa UJIMHIPUIECKOTO Opyca.
Omnpenenenue aBoitHoro uaTerpana. Cymmsl apOy ans
JIBOMHOTO MHTErpajia, uX CBOMCTBA. Y CJIOBHUE CYIIle-
CTBOBaHMsI IBOMHOTO HHTErpasia. OCHOBHBIE CBOICTBA
JIBOMHBIX HHTErpasIoB. [IpuBeneHne BOMHOTO UHTETpa-
J1a K IOBTOPHOMY IS CITy4asi MPSMOYTOJILHOM 00acTH.
[IpuBeneHre qBOMHOTO UHTErpaja K MOBTOPHOMY JJIs
CiTy4asi KpUBOJMHEHHOM o01acT. Beraucnenue aBoi-
HOT'O MHTErpaja B MOJIAPHBIX KOOpAHHATaX. 3aMeHa Ie-
PEMEHHBIX B ABOMHOM HHTerpane. [Ipunoxxenus 1Boi-
HOT'O MHTErpana.

1. Ompoc mo pe-
3ylnbTaTaM  WHIH-
BUyaJbHOTO 3aja-
HUA

TpoliHble uHTE-
rpaJIbl

3ajaua HaXOXKJIeHUs Macchl Tena. Onpeaenenue Tpoil-
HOro uHTerpaia. CBorcTBa TpOMHOro nHTEerpaina. Cee-
JIeHHEe TPOMHOI0 UHTETpaJia K IOBTOPHOMY JUISI CIlydast
MIPSIMOYTOJIBHOTO TTapajuiesnienumena. Beraucienne
TPOWHOTO MHTETpPaja MO MPOU3BOIHHOMY 00BEMY.
Beluncnenye TpoMHOro MHTErpasga B UIMHAPUYECKUX
KOOpJAMHATax. Berunciienne TpoitHOro HHTerpaa B
chepuyeckux KoopauHartax. [IpunoxeHus: TpoHHOTO
WHTErpaa.

1. Omnpoc mo pe-
3ynbTataM  UHIU-
BU/yaJbHOTO 3aja-
HUs

2. KoHTtponbHas
pabota




2

3

4

Kpuponuneiinbie | Kpuponuuelinsie unTerpaisl 1-ro poga. Ceenenue k | Onpoc mo pesyib-
WHTErpaJibl omnpeneaeHHOMY HHTerpaity. KpuBonnHeHblil UHTErpall| TaTaM MHIUBH]TY-
2-ro pona. CymecrBoBanue u Beruncienne KMBP. Bei- | anpHOTO 33MaHus
yucnenue miowmaaen npu nomoiu KNUBP. YcenoBue He-
3aBucuMoctu KMBP ot nmytu nunrerpuposanus. [Ipu-
3HAK MOJHOrO AuddepeHnnana U HaX0XIeHrue IepBo-
00pa3Hoii ISl cirydasi IPSIMOYTOJILHOM 00J1acTH.
IToBepxHoctHble |IloBepxHOCTHBIN MHTErpan 1-ro poxa.llonstue. Borunc-|1. Ompoc mo pe-
WHTErpaJibl JIeHHEe MMOBEPXHOCTHOIO UHTerpaia. PacuetHas popmy- |3yabTaTtam  HHIHU-

na. Berarcnenue miomany nosepxHoctu. CTopoHa mno-
BepxHOCTH. OpUEHTalNsI IOBEPXHOCTH U MPOCTPAHCTBA.
[ToBEpXHOCTHBIN UHTErPAJI BTOPOI'O pOAa JJIsl CIIy4aeB
SIBHOTO M HESIBHOT'O 33/IaHMsI IOBEPXHOCTH. Briuncnenue
[ToBEepXHOCTHBIX UHTETPAJIOB 2-T0 pojia

BUJIyaJIHOTO 3aJ1a-
HUSA

2. KoHTtpoibHas
paborta

3. 3auer

4. Dx3ameH

[IpakTuueckue 3aHsTHd, 3amuTa JabopaTopHoil padoTsl (JIP), BbIIOIHEHHE KYpCOBOTO

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
CeMmuHapckue 3aHATHS HE ITPEeyCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHATHSA

npoekta (KII), kypcooit pabotsl (KP), pacuetno-rpaduueckoro 3aaanus (PI'3), Hanucanue pe-
depara (P), acce (3), kommokBuyM (K), TectupoBanue (T) — HE IperyCMOTPEHBI.

Haumenoanue pas- dopma TeKyniero
HaumeHnoBaHue 1a00paToOpHBIX paboT
nena/MoyIist KOHTPOJIS
2 3 4
Oynkuuu MHorux | 1 | O6sacTs onpeaenenus GyHUUN MHOTUX niepe- |1. BeimosHeHne
nepeMeHHbIX. [Ipe- MEHHBIX. JINHUU 1 TOBEPXHOCTH YPOBHS TIPAKTHYECKHX 3a-
aen. HenpepsiBHocTh | 2 | IloBropnbie mpenens. [Ipenen GyHkuun MHO- | januii
I'MX NEePEMEHHBIX
3 | HemnpepsiBHOCTH (hYHKIMM MHOTHX TepeMeH- |2 OMpoc mo pe-
HbIX. JINHUU ¥ TOBEPXHOCTH pa3pbiBa 3yJbTaTaM IIPAKTH-
YeCcKHUX 3aJaHuil
|duddepennponanue| 4 YacTHbIe TPOU3BOAHBIE IIEPBOTO MOpsiAka |1, Beimonxenue
yHKIMA MHOTHX TIe-| 5 | JTuddepennuan GyHKIHE MHOTUX EPEMEH-  |[IPAKTHYECKHX 3a-
PEMEHHBIX HBIX TaHUN
6 I'paguent. IIpon3BogHas 1o HaNpPaBIECHUIO
7 JuddepeHnnpoBaHne CI0KHBIX QYHKIIHA. 2. Onpoc 110 pe-
ITpon3BoIHBIE BBICIINX MOPSIIKOB SyAbTaTaM MpaKkTh-
8 Jlnddepennnansl BEICIINX MOPSIIKOB HCCKUX 3a/aHHH
9 HuddepenunpoBanne GyHKINH, 3aJaHHBIX
HESIBHO
10 ®opmymna Teiimopa
Uccnenosanue 11 | besycnoBHbIH 3KCTpeMyM QYHKIIMH MHOTUX |1, BeinmonHeHue
GbyHKIMI MHOTHX TIe- MIEPEMEHHBIX IPAKTHYECKUX 3a-
PEMEHHBIX 12 HaxoxaeHnne ycioBHBIX SKCTPEMYMOB JaHuii
13 KontponbHas padota mo temam 1-12




2. Ompoc no pe-
3yJbTaTaM MpaKTU-
YeCKUX 3aJaHui

3. KonurponbHas
pabora

OyukuuoHanpabie | 14 | CxomuMocTh (PyHKIMOHAIBHBIX TTOCHeA0Ba- |1, BeimonHenue
IIOCJIEI0BATEIBHOCTH. TeJIbHOCTEHN IPAKTHYECKUX 3a-
®yHkunoHanbHele | 15 | PaBHOMEpHas CXOAMMOCTh QYHKIMOHAIBHBIX  |napmuii
psabl 10CJIEI0BATEIbHOCTEN
16 CxoauMocTh 1 a0COIOTHAS CXOAUMOCTD 2. Ompoc no pe-
(YHKIIMOHATILHOTO psifia 3yJapTaTaM IIpaKTH-
17 | PaBHOMepHas CXOXMMOCTh (DYHKIHOHATbHOrO |1ECKHX 3a1aHuH
psna
18 CXOMMOCTbD CTENICHHBIX PSIJIOB 3. KontposbHas
19 Pasnoxenue Qpynxuuii B psn Teiinopa pabora
20 Onepanuu HaJ CTENEHHBIMU pslaMU
21 KonrponsHas padora no temam 13-20
.| [IBoitHble uHTerpansl | 22 | JIBoitHoi uHTerpan. CeaeHue kK moBTopHoMy |1. BeimomHenue
UHTErpaly MPAKTUYECKUX 3a-
23 Brruncnenne JBOMHBIX MHTEIPAJIOB JTAHUN
24 | BpluncneHne ABOWHBIX HHTETPAJIOB B MOJISP-
HBIX KOOPJMHATAX 2. Onpoc 110 pe-
25 | 3ameHa [EpEMCHHBIX B IBOMHOM HHTerpae  [3Y/1bTaTaM HpakTH-
26 [TpunoxeHus ABOMHOIO UHTETpaja HCCKHX 3a/laHIH
.| Tpotinsie uaTerpaist | 27 | Tpolinbsie nuHTErpasibl. CBeeHne K NoBTOpHO- |1. BrimonHeHue
My. IIPAKTUYECKUX 3a-
28 | BbluncieHune TPOWHBIX MHTErPAJIOB B IMJIMH-  |qaHuii
JPUYECKUX KOOPAHUHATaX
29 | Bbraucienne Tpoiinoro unterpana B cepuye- |- OMPOC 110 pe-
CKHMX KOOpAMHATAX 3yJapTaTaM IIpaKTH-
30 KourponbHas pabora 1o Temam 22-29 YCCKHUX 3a/laHUN
3. KonTponbHas
pabora
.| KpuBonuneitnbie un- | 31 |  KpuBonuHeiiHble HHTErpalibl nepBoro poja  |1. BeimonHenne
TerpaJibl 32 | KpuBonuHeiiHble HHTErpaIbl BTOPOTO POJA  |NPaKTHYECKHX 3a-
33 ®opmyna ['punHa, BeIYUCICHUE TUIOAACH,  |naHui
HaX0XJEHHE MEePBOOOPA3HBIX
2. Onpoc 1o pe-
3yJbTaTaM IpaKTH-
YeCKNX 3aJlaHuH
.| IToBepxHOCTHBIE HH- | 34 IloBepxHOCTHBIE HHTETpaNbI 1-ro poaa 1. BeinosnHenue
Terpabl MPAKTUYECKHX 3a-
35 IloBepxXHOCTHBIE HHTETPaNIBI 2-TO poaa -
naHuii 2. Onpoc 1o
36 KonTponbHas padota mo remam 31-35

pe3yibpTaTam IpakK-
TUYECKUX 3a/IaHui

3. KonTponbHas
pabora




3amuta nadoparopHoi padotsl (JIP), Bermonunenue kypcoBoro npoekra (KIT), kypcoBoii
pa6otsl (KP), pacuetno-rpaduueckoro 3amanus (PI'3), nanmcanue pedepara (P), acce (I), xon-
nokBuyM (K), TectupoBanue (T) — He peyCMOTPEHBI.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
Kypcogsie padotsl (KP) — HE mpemycMoTpeHBI.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecneYeH sl JJIA CAMOCTOSATEILHON padoThI
00y4YaKIIUXCS 10 TUCHHILINHE

[enbto caMoCTOATENBHON pabOThI CTYACHTA SIBIISIETCS YIUIyOJI€eHUE 3HAHUM, ITOJTy4E€HHBIX
B pE3yJIbTaTe ayAUTOPHBIX 3aHATUN. BrIpaOaThIBAIOTCS HABBIKM CAMOCTOSTENILHOW paboThl. 3a-
KPEIUISIOTCS OIBIT M 3HaHUS MOJIy4eHHbIE BO BpeMs J1a00paTOPHBIX 3aHATUH.

[TepeueHsb ya4eOHO-METOIMIESCKOTO 00SCTICUCHUS TUCITUTUINHBI I10

Ne HaumenoBanue pazneina BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI
1 2 3
1 |®yHKIUM MHOTHX HEpEMEH- 1. Kynpsasues, Jles JImurpueBud. Kypc maremMarnyeckoro
Heix. [Ipenen. HempepsiB- |aHanu3a : yueOHUK 1151 6aKkaaaBpoB : yU€OHHUK JJIsl CTY/ICHTOB BY30B,
HOCTb 00y4aroImuxcst 10 eCTECTBEHHOHAYYHBIM M T€XHHYECKUM HaIlpaBJie-
HUsAM U cienuanbHocTM. T. 1/ Kynpsisues, Jles Imutpuesny ; JI. 1.
KyapsBue ; Mock. ¢usuko-texs. un-t (I'oc. yH-T). - 6-¢ u3m. -
Mockga : FOpaiit, 2012. - 703 c. - (bakanap. ba3osrii kypc). - ISBN
9785991618076.
2 HuddepenunpoBanue 1. Kynpsasues, Jles [ImutpueBnuy. Kypc Maremarnueckoro
(GyHKIMH MHOTHX NTEpEeMEH- |aHaJIN3a | Y4eOHHK i OaKalaBpoB : YUeOHHK Uil CTYJIEHTOB BY30B,
HBIX 00y4aromuXxcsl 0 €CTECTBEHHOHAYYHBbIM M TEXHUYECKUM HallpaBiie-
HusAM U ciennanbHocTaM. T. 1/ Kynpsisues, Jles Imutpuesuy ; JI. /1.
KynpsisueB ; Mock. ¢usuko-texn. un-t (I'oc. yH-T). - 6-¢ m3x. -
Mocksa : FOpaiit, 2012. - 703 c. - (bakanaBp. ba3oBsiit kypc). - ISBN
9785991618076.
3 HccnenoBanue QyHKIMiA 1. Kynpssues, JleB JImutpuesuu. Kypc matemarnyeckoro aHa-
MHOT'MX MEPEMEHHBIX  my3a : yueOHMK JJ19 OaKkaJaBpOB : yUeOHUK JIJIsi CTYJIEHTOB BY30B,
00y4aromuxcs Mo eCTECTBEHHOHAYYHBIM U TEXHUYECKUM HarpanJe-
HusAM U cneunanbHocTaM. T. 1/ Kynpsasues, Jle JImutpuesuu ; JI. 1.
KynpsBues ; Mock. ¢pusuko-texs. uu-T (I'oc. yH-T). - 6-€ u3m. -
Mockaa : FOpaiir, 2012. - 703 c. - (bakanaBp. bazoBsrii kypc). - ISBN
9785991618076.
4 DyHKIMOHAJBHBIE MTOCTIE- 1. Kynpssues, Jles JImutrpueBud. Kypc maTemaTndyeckoro ana-

JoBaTeNbHOCTH. DyHKIIHO-
HaJIbHBIC PSAJIBI

nu3a : y4eOHUK /1715 OaKkanaBpoB : yUeOHUK JJis CTYJI€HTOB BY30B,
00yJaromuXxcst MO0 eCTECTBEHHOHAYYHBIM M TEXHUYECKUM HarpasBiie-
HusAM U cienuanbHocTaM. T. 1/ Kynpssues, Jle Iimurpuesuy ; JI. /1.
KynpsBues ; Mock. ¢pusnko-texs. uH-T (I'oc. yH-T). - 6-€ u3m. -
Mockaa : FOpaiir, 2012. - 703 c. - (bakanaBp. bazoBsrii kypc). - ISBN
9785991618076.




2

3

JIBOMHBIE MHTETPAIIbI

1. Kyapssues, JleB [Imutpuenu.Kypc maremarnyeckoro asa-
au3a : yueOHHMK Juis OakajnaBpoB : YYEOHUK ISl CTYJEHTOB BY30B,
00y4aroluXxcsl 10 €CTECTBEHHOHAYYHBIM M TEXHUYECKUM HallpaBiie-
HUSM H crienrasibHOCTsM. T. 2 / KynpsiBues, JleB Jimutpuesny ; JI. J1.
Kynpsisues ; Mock. ¢usuko-texn. un-t (I'oc. yH-T). - 6-¢ m3a. -
Mocksa : FOpaiit, 2012. - 720 c. - (bakanasp. bazoBslii kypc). - ISBN
9785991618939.

TpoitHble MHTErpaIbI

1. Kynpssues, JleB JMutpueBud.Kypc maremarnyeckoro aHajiu-
3a : yueOHUK i OaKajgaBpoB : Y4EOHHK JUIsl CTYJCHTOB BY30B, 00Y-
YAIOIIMUXCS 110 €CTECTBEHHOHAYYHBIM M TEXHUUYECKUM HalpaBICHUSIM
u cneuuansHoctsM. T. 2 / Kyapssues, Jle Amutpuesuy ; JI. 1. Kyn-
psBiEeB ; Mock. ¢pusuko-texH. u-T (I'oc. yH-T). - 6-¢ u31. - MockBsa :
FOpaiit, 2012. - 720 c. - (bakamaBp. bazoswsiii kypc). - ISBN
97859916189309.

KpuBonuHelHbIE MHTETpaIbI

1. Kynapssues, JleB JmutpueBnd.Kypc maremarnyeckoro aHajiu-
3a : yueOHHK Juisd O6a-KajnaBpoB : yUeOHHK ISl CTYJCHTOB BY30B, 00Y-
YAIOIIUXCS TI0 €CTECTBEHHOHAYUYHBIM U TEXHHYE-CKUM HaIPaBJICHUIM
u cneransHoctsM. T. 2 / Kynpssues, Jles Imutpuesuy ; JI. /1. Kyn-
psB-11eB ; Mock. ¢usuko-texH. uH-T (I'oc. yH-T). - 6-€ u3a. - Mocksa
: FOpaiit, 2012. - 720 c. - (ba-xanaBp. bazoBwiii kypc). - ISBN
9785991618939.

HOBerHOCTHHe HHTCTPAJIbl

1. Kynpsasues, JleB [ImutpueBnu.Kypc MaremaTHueckoro asa-
au3a : y4eOHUK Uit 0a-KajJaBpoB : YYEOHHUK JUIsl CTYACHTOB BY30B,
00y4aromuxcs 0 eCTEeCTBEHHOHAYUYHbIM U TEXHUYE-CKUM HallpaBiie-
HUsAM U ciennansHocTaM. T. 2 / KynpsBues, Jles Imutpuesuy ; JI. /1.
KynpsiB-ueB ; Mock. ¢usuko-texn. un-T (I'oc. yH-T). - 6-¢ u3md. -
Mocksa : FOpaiit, 2012. - 720 c. - (ba-xanaBp. ba3oBsiii Kypc). -
ISBN 9785991618939.

VY4eOHO-MeTOINYECKUE MaTepuaibl JUJIsl CaMOCTOSTENbHON paboThl 00ydaromuxcs W3

YuCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBbS M BOCIIPUITHS HH(POpMALIUHU:

st muu ¢ HapyIIeHUsIMU 3pEHHUS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B I1e4aTHoM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMM OITOPHO-JBUIaTEIbHOTO almnapara:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

3.0bPA30OBATEJIbHBIE TEXHOJIOT'HA

C Touku 3pCHHA NPUMCHACMBIX MCTOJOB HCIIOJIB3YHOTCSA KaK TPAAUIIMOHHBIC I/IHq)OpMa-
HI/IOHHO'O6’BHCHI/IT€HBHBIG JleKyuu, TaKk 1 UHTCPAKTHUBHAA I1oJada MaTcpuraia C My.]'II)TI/IMeI[I/II\/'I-




HOU cucteMoil. KoMmbroTepHbIE TEXHOJIOTMHM B JAaHHOM Cllyyae O0ECIeYMBalOT BO3MOKHOCTh
Pa3HOIMIAHOBOTO OTOOPa)KEHUSI AJITOPUTMOB M JIEMOHCTPAIIMIOHHOTO Marepuana. Takoe couera-
HUE T03BOJISICT ONTHMAJIbHO HCIIOJIb30BaTh OTBEIEHHOE BPEMS UM PACKPHIBATh JIOTUKY U COJIEP-
YKaHUe TUCIUTUINHBI.

Jlekyuu nipecTaBIsAI0T cOO0H cUCTEeMaTHYeCKue 0030pbl TEOPUU ONTHUMU3ALUH C TOAa-
Yyel MaTtepuaia B BUJI€ MPE3CHTAIUH.

Jlabopamopnoe 3anamue MO3BOJSET HAYUYUTH CTY/ICHTA IPUMEHSITh TEOPETUYECKHE 3HA-
HUS TPU PEUICHUH U UCCIIEOBAaHUM KOHKPETHBIX 3a1ad. JIabopaTopHbie 3aHSITHS IPOBOISATCS B
KOMITBIOTEPHBIX KJIaccax, MPHU 3TOM MpakTHKyeTcs: pabora B rpymmax. [loaxon pazbopa KoH-
KPETHBIX CUTYalluil HIMPOKO HCIOJIb3YETCs KaK MpernojaBaTesieM, Tak U CTyIeHTaMu MIPH MpoBe-
JICHUY aHaJIN3a Pe3yabTaTOB CAMOCTOSITEILHON pabOTHI.

OrneHka caMOCTOATEIbHONU pabOThl CTYACHTOB MPOUCXOIUT M0 CPEJICTBAM OLCHKU UHJU-
BUYaJIbHBIX OTBETOB U JIOTIOJIHEHHUH HA 3aHATUSAX [0 PACCMOTPEHHBIM TEMATHUKAM.

Jjig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JIBUTATEILHOTO anmapara:

— B mieyaTHOU hopme,

— B popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jist auI ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpTaHMU3alus

KOHCYJIBTAINI C MCIOJIb30BAHUEM DJIEKTPOHHON TOYTHI.

JlaHHBIIA TIEpeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHT€HTa 00Y-

YAIOLIUXCS.

4. OueHo4yHble CPeACTBA /sl TEKYIero KOHTPOJISA YCIeBaeMOCTH, IPOMeKYTOYHO
aTTecTally 110 HTOIaM OCBOCHHS JMCIHIIIHHbI

q)OHI[ OLCHOYHBIX CPCACTB AHUCHMUIIIIMHBI COCTOUT U3 CPEACTB TCKYHICTO KOHTPOJIA BbI-
MIOJTHEHHUS 3aJlaHu, J1a00paTOpHBIX padoT, CPEACTB sl MPOMEKYTOUHON (3a4E€TOB) U UTOTO-
BOM aTTecTanuu (3K3aMEHOB).
O1eHka ycreBaeMOCTH OCYIIECTBIISIETCS 110 pPe3yJIbTaTaM:
BBITNIOJTHEHUS TAOOPaTOPHBIX padoT;
OLIEHKH, BBICTABIIIEMOM NPU cllaue UHANBUIYAIbHBIX 3a/1aHUM;
OIIEHOK KOJUTOKBUYMOB;
OTBETa Ha HK3aMEHE.
3adeT BBICTABIAETCS IO pE3yIbTaTaM BBIIIOJTHCHHBIX KOHTPOJIBHBIX pa60T, WHIUBUYaJlb-
HBIX 3aJIaHUH, KOJUIOKBUYMOB M TEKYILeH paboThl Ha 1a00paTOPHBIX 3aHATHUAX.

4.1. IlepeyeHb NPUMEPHBIX 3aJaHUIH JJIs1 CAMOCTOATEJIHLHOMH PadoThI
[lenbio caMOCTOATENBbHOM pabOTHI CTYACHTA SABJISIETCS YIIIyOJeHUe 3HaHU, TOJy4YEeHHBIX B
pe3ynbTaTe ayAUTOPHBIX 3aHATHH. BhIpaOaThIBalOTCS HABBIKM CAMOCTOSITEIBHOW paboThI. 3a-

KPCIUIAKOTCA ONIBIT U 3HAHUSA, IIOJIYUYCHHBIC BO BPpEMA HaGopaTDpHBIX 3aHSATHH.

4.1.1. O0pa3upl KOHTPOJIbHBIX 3aaHUH 110 JJA00PATOPHBIM 3aHATHAM

1. ByayT nu mapsl Bl[(O , l),l] u Bz[(l,5 , 2), l] HEpECeKaThCa B IPOCTPAHCTBE R2 c

5
1°

HOPMOH o ? A ecnm paccCMOTPETb HOPMY



2. Jlns mwapa B[(l : 1), 1] v Touku X = (3, 0) B IIPOCTPAHCTBE R? naiitn IIapsI Bl[X : i‘l] u
Bz[X , I’2] takue, uto B(1B1 =0 u B B».

3. Uccnenosats moCiIe10BaTEIbHOCTE

ol i (5) ()

Ha IOKOOPAMHATHYIO CXOJUMOCTE U HAa CXOAUMOCTb B IIPOCTPAHCTBE R

4. Haiitu npenen ¢pyHKIUU

arctg(g) +exp(l+y)
X

(1 + 2x)+ (1 - 3y)

f(x,y)=

mpu X >0,y —>0.

5. Haiitu npenen ¢pyHkuuu

X
f(X y) = —y
X2 +y?
mpu X >0,y —>0.
6.CymiecTByeT J npesien QyHKIUH
X+Yy
fx,y)=———
( y) 2X + 3y

mpu X —> 0, y > 0?

7. HaiiTu yacTHbIe MPOU3BO/IHBIE IEPBOTO U BTOPOIO NOPSIKOB (DYHKIIUU

u=f(§,22).
y

8. HaifTu yacTHbBIE MPOU3BOIHBIE IEPBOTO MOPsIAKA PYHKIIUU

z=f(u,v)+u-v,
— 2 =
eciu U=X+Y, V=X'Y.

9. Haiitu yacTHBIE IPOM3BOAHBIE NIEPBOTO MOPSAIKA PYHKIIMH Z(X, y), 3a/IaHHON HESIBHO YpaB-

F(x-z,x)=0.
z

HCHHUEM



cos(x)

10. Beimucats ¢opmynsl Teitnopa s GyHKIUU f(X , y)= B TOUKE (O ) 0) JI0 4JIEHOB

cos(y)
BTOPOTO MOPSAKA BKIIOYUTEIBHO.
11. MccnenoBarh Ha SKCTpeMYM (DYHKITHIO
z=xy(x+y+3)
s rouxax (0,0), (-1,-1), (-=3,0), (-1,2).
12. MiccnenoBath Ha SKCTpeMYM (DYHKITHIO

z=ax+By—x2—y?

ecu >0, B>0.

13. MccnenoBath Ha 3KCTpEeMyM (DYHKIIHIO

zZ= (2x2 + yz)exp(— X2 — yz).

14. ViccnenoBath Ha SKCTPEMyM (PYHKIIHIO

IPU YCIIOBUH X2 + y2 =1.
15. Haiitu Haubosbllee 1 HaMMeHblee 3Ha4eHUs QyHKIUN
7 =x2 —y2 +4x+2y -1
B 0611acTH, orpaHndeHHol npsveivu X = —3, Y =2, —X+Yy =1.
16. Vicnonb3ys JIMHAK YPOBHSI, HATH HAMOOIbIEE U HAMMEHBIIIEE 3HAYEHUS (YHKIIMH
Z=X+Yy+3
B o6sactu, orparndennoit mpameivu X =0, y=0, X—y=1.

17. Vicnionb3ys TMHUU YPOBHS HaiiTH HanMOOJIbIIEE U HAMMEHBIIEE 3HAYEHUs (yHKIIUH
z=max{(x+2),(y+2)}

B 00J1aCTH, 33JJaHHON HEPABEHCTBOM X2 + y2 <1l

18. s uuHTErpana ”xydxdy ,tne D= [O : 1]>< [0 : l], BBIYMCINTL CyMMEl J{apOy, pazouBas
D
D na uersipe paBuble yacTu.



19. Kakoit 3HaK UMeeT HUHTErpa H 3\/1— X2 — yzdxdy ,rne D= {(x,y) X% + y2 < 4}?
D

BBIBO,I[ IMPOBEPUTH BEIYUCIICHUEM.

20. lna mHTErpana ” f(X, y)dxdy ,tne D= {(X, y) . X2 + y2 < y}, BBIIMCATH ITOBTOPHBIC
D

WHTErPAJIbI.

21. IloMeHATh NOPSAOK UHTEIPUPOBAHUS B UHTETpaJIe

I dy I f(x, y)dx.
~1-y?

22. IloMeHATh TOPSAOK UHTETPUPOBAHUS B UHTETpaJie

_[dx _[f(x y)dx .
(x-2)°

23 IlepeiiTu K NOJSAPHBIM KOOPAMHATAM B UHTETpaJie

N
Idx [ £(x,y)x

- -1-x

24. BEIUUCIUTE [IIOMIAAb 00JIacTh

D={(x,y):2y£x2 +y? SGy,yzg\x\}
25. Jlokasartb, 4yTO

”x3y2dxdy =0,
D

e D = {(x,y):x2 +y? < 1}.
26. [loMeHATh MOPSAAOK MHTETPUPOBAHUS B MHTErpaje

1-x X+y

_[dx jdy _[f(xy z)dz .

277. BIYMCIUTH UHTETPal

m\/xz +y? +z%dxdydz ,
D



2

e D={(x,y,z):x2+y2+z SZ}.

28. Beruucnurse 00beM 001aCTH

D={(x,y,z):OSZSXZ+y2,y20,ys2x,ys6—x}.

29. BeluMCIUTh HHTETpal j ydI ,
L

me L={(x,y):x=t—sint,y =1-cost,0<t< 2n}.

30 Berunciuth uHTErpail I (xy + 1)dX + (yZX + Z}jy ,
L

CCJIIN:

a) L — orpesox npsamoii oT Touku (— 1,- l) J10 TOUKH (— 2, 3);

6) L —vacts xpuBoit X = /Y + y2 OT TOYKH (0 : 0) 710 TOYKH (2 : 1).

(11
31. BeraucnuTh HHTErpall j X— y)(dx — dy).
(L-12)
32. Haiitu ¢pyHKIIMIO Z(X, y), eciu
dz = (x2 + 2Xy — yz)jx + (xz — 2Xy — yz}jy :

33. BbIuuciIuTh HHTETpal H Xde ,
S

rae S —yactp KOHyca Z =4/ X2 + y2 , BBIPE3aHHOT'0 LIUJIMHAPOM X2 + y2 =Y.

34. BpruuciuTh MHTErpal ” (Z + y)dxdz :
S

rie S - BHeIHSA CTOpoHa TeTpasapa, orpanumuenHoro miockoctsmu X=0, y=0, z=0,
X+y+z=1.

4.1.2. O0pa3upl BONPOCOB K KOJUVIOKBHYMY

1. TlonsTHE M-MEPHOTO KOOPAUHATHOTO MPOCTPAHCTBA U M-MEPHOTO €BKJIMIOBA MPOCTPaH-
cTBa. MHO€ECTBA B HUX.

2. Cxopmsmmecs nocnenosarenbHocty B EY. Jlemma o MMOKOOPJANHATHOW CXOAUMOCTH.
3. ®dynpamenrtanbHas nocnenosarensHocts B E". Kpurepnit Komm.
4. OrpanudeHHas nocnenosarenbHocts B B
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10.
11.
12.

13.
14.
15.
16.

17.

18.
19.
20.
21.
22.
23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

wn

LN A

Teopema bosbriano-Beiiepurpacca.

[IpenenpHas Touka MHOXeECTBa. Jlemma.

[Tonsitre mpenena GyHKIMU MHOTUX epeMeHHbIX (110 ['eitHe, mo Komm). DxBuBaneHT-
HOCTB OTpeJieieHri. ApudmMeTrndecKkue CBOMCTBA MPEIEIIOB.

IToeTOpHBIE nipenensl. [Ipumepsl. [lonstue. Teopema o CBSI3U MEXKAY JBOWHBIMU U I10-
BTOPUBIMHU MPEJEIaMHU.

Onpenenenne GyHKIUN MHOTHX TIEPEMEHHBIX, HEMPEPHIBHON B TOuke. [Ipumepsr.
Teopema 0 HEMPEPHIBHOCTH CIOKHOM (PYHKIIUNA MHOTUX ITEPEMEHHBIX.

Teopema 0 cOXpaHEeHUH 3HAKA HETIPEPHIBHOM (DYHKITHH.

Teopema 0 IPOXOXKACHUN HEMPEPHIBHON (PYHKIIMM MHOTHUX MIEPEMEHHBIX Yepe3 mpome-
JKYTOYHBIE 3HAUEHUS.

| -s1 reopema Betiepmrpacca.

2-s reopema Beiiepmrpacca.

Yacrusle npousBoaHbie. [lonsTHe, mpuMepsl. ['eoMeTpruuecKuii CMBICIL.

[TonsTue muddepeHrpyeMocTy GyHKINN MHOTUX ITepeMeHHbIX. JleMma 00 sKBHBa-
JIEHTHOCTH 2-X OIpPEAEIICHUMN.

CBsi3b Mex 1y UG GEpEeHIIIPYEMOCTHIO U CYIIECTBOBAHUEM YaCTHBIX MTPOU3BOIHBIX,
Mexny nuddepeHIupyeMOoCThI0 U HEMPEPHIBHOCTHIO.

['eomeTpuyeckuii cmbicn quddepeHmpyeMocTa ¢.M.11.

Hocratounoe ycnoBue nuddepenupyemMocty (GyHKIUN MHOTHX NTEPEMEHHBIX B TOUKE.
Teopema o muddepeHnnpyeMoCTH CIOKHOM (.M.11.

Huddepenunan ¢.m.m. OnpeneneHue, reOMETPUIECKUN CMBICI.

WNuBapuantHocts hopmel auddepennuana 1-ro nopsaka.

[Ipou3BoHas 110 HaNpaBIICHUIO. I'pagueHT.

YacTHble IPOU3BOIHBIE BRICIINX NOPAAKOB. [IoHATHE. [lOCTaTOYHOE YCIOBUE PAaBEHCTBA
CMEIIAHHBIX TPOU3BOJHBIX.

Juddepennmansl BoICIINUX NOPsAKOB (.M.11. HenHBapruaHTHOCTD UX (POPMBI.

®opmyna Teinopa 1 ¢.m.1I.

[Tonsitue sxcTpemyma ¢.m.1. HeoOxonumoe yciioBue JIOKaabHOTO SKCTpEMyMa.
JlocTaTouHoe ycI0BHE JIOKAIBHOTO SKCTpeMyMa ¢.M.11.

['eopema o nuddepenpyemocty GyHKIUU OJHON IEPEMEHHOM, 3alaHHON HESBHO.
KacarenbHast IJI0CKOCTh M HOPMAJIb K MOBEPXHOCTH.

Cucrema QyHKIMI, 3a1aHHBIX HESIBHO. BbIuncieHne UX 4aCTHBIX POU3BOAHbIX.
3aBucumocts QyHkiuil. [Tonarue. JloctarouHoe yciaoBHe HE3aBUCUMOCTH.

VYcnoBubii axkcTpemyM. [lonsiTre, 00U METOI €ro MoucKa.

Meron MHOXUTENEH Jlarpanxa.

4.1.3. Ilepedyensb BONPOCOB, KOTOPbIE€ BLIHOCATCS HA IK3aMeH

[ToHsiTHE €BKJIMIOBOM IJIOCKOCTH U €BKJIMI0BA MpoCcTpaHcTBa. HekoTopbie MHOKECTBA B
E2 u Es.

[Tonsitre pyHKIMU 2-X 1 3-X IEpeMeHHBIX. JINHUU U TOBEpXHOCTH YpoBHS. [IpumMepsi.
[TonsiTHE M-MEPHOTO KOOPAMHATHOTO MPOCTPAHCTBA U M-MEPHOTO €BKJIUI0BA TPOCTPaAH-
cTtBa. MHOX€ECTBa B HUX.

Cxonsiuecs nocnenosartenasnoct B E. JleMMa 0 IOKOOpAMHATHON CXOAUMOCTH.
dynnamenTansHas nocnenosarenbrocts B E". Kpurepuit Komm.

OrpanudenHas nocneaosarensHocts B B

Teopema bosbriano-Beiiepurpacca.

[IpenenbHast Touka MHOXecCTBa. Jlemma.

[TonsiTre mpenena pyHKIMKU MHOTUX nepeMeHHbIX (110 ['eitHe, mo Komm). DxBuBaneHT-
HOCTB OTIpeJieicHr. ApudMeTrndecKkue CBOMCTBA MIPEIEIIOB.



10.

11.
12.
13.
14.

15.
16.
17.
18.

19.

20.
21.
22.
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.

42.
43.
44,
45,
46.
47.

48.
49.
50.
51.

52.
53.
54,

IToeTOpHBIE nipenensl. [Ipumepsl. [lonstue. Teopema o CBSI3U MEXAY JBOWHBIMH U 10O-
BTOPUBIMHU MpEEIaMHU.

Omnpenenenne GyHKIIMA MHOTUX [TEPEMEHHBIX, HEMPEPBIBHOH B TOUKe. [IpuMepsl.
Teopema 0 HEMPEPHIBHOCTH CIOKHOM (PYHKIIUNA MHOTUX ITE€PEMEHHBIX.

Teopema 0 cOXpaHEeHUH 3HAKA HEMPEPHIBHON ()YHKITUH.

Teopema 0 IPOXOXKACHUN HEMPEPHIBHON (YHKIIMM MHOTHUX MIEPEMEHHBIX Yepe3 mpome-
JKYTOYHbBIEC 3HAYECHHUS.

| -s1 reopema Betiepmrpacca.

2-s reopema Beiiepmrpacca.

Yactubie npousBoaHsbie. [loHsTue, npuMepsl. ['eOMeTpHUYECKUI CMBICII.

[Tonstue muddepeHrpyeMocTy GyHKINN MHOTHX ITepeMeHHBIX. JIeMMa 00 SKBHBa-
JIGHTHOCTH 2-X ONpPEICIICHUH.

Cas3b Mexy nudepeHIupPyeMOCThIO U CYIIIECTBOBAHHEM YaCTHBIX MPOU3BOIHBIX,
Mexny nuddepeHIupyeMOoCThI0 U HEMPEPHIBHOCTHIO.

['eomerpuyeckuii cmbicn quddepeHpyeMocTa ¢.M.11.

Hocratounoe ycnoBue nuddepeHuupyeMoct PyHKIUY MHOTUX IEPEMEHHBIX B TOUKE.
Teopema o muddepeHunpyeMocTr CI0KHOM (.M.11.

Huddepenunan ¢.m.m. Onpenenenre, reOMeTPUIECKUIl CMBICIL.

WNuBapuantaocts hopmel auddepennuana 1-ro nopsaka.

[Ipou3BoHas 110 HaNpaBJICHUIO. [ pagueHT.

YacTHble MPOU3BOIHBIE BEICIINX NOPAAKOB. [IoHATHE. [loCTaTOYHOE YCIIOBUE PAaBEHCTBA
CMEUIaHHBIX MTPOU3BOHBIX.

Juddepernuans BEICIIUX MOPSAKOB ¢.M.11. HemHBapuaHTHOCTH UX (DOPMEL.
®opmyna Telinopa ans ¢.m.1.

[Tonsitue sxctpemyma ¢.m.11. HeoOxonumoe yciioBue J0KaIbHOTO IKCTPEMYyMa.
JloctaTouHO€E YCIIOBUE IOKATHHOTO SKCTpeMyMa ¢.M.1I.

I'eopema o nuddepennpyemocty GyHKIUU OJHON IEPEMEHHOM, 3a1aHHON HESBHO.
KacarenbHas I0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.

Cucrema QyHKIIMN, 3aJTaHHBIX HESIBHO. BhIUKCIEHNE UX YaCTHBIX MPOU3BOHBIX.
3aBucumocts GyHkiuil. [Tonstue. JocraTounoe ycnoBue HE3aBUCUMOCTH.

VYcnoBubii akcTpemyM. [lonsiTre, 00U METO/I €To MoucKa.

Meron MHOXUTENEH Jlarpanxa.

DyHKIMOHATIBHAS TIOCIIeA0BaTeNbHOCTD. [loHsTHE, TpuMepbl. [loTouedHast 1 paBHOMEpHast
CXOAUMOCTH (DYHKIIMOHAIBHOM MOCIIE0BATEILHOCTH.

HemnpepbIBHOCTh TIpenesia paBHOMEPHO CXOSIICHCS (HYHKIIMOHAIBHOMN MMOCIIEI0BATEILHOCTH.
DyHKIMOHATBHBIHN PS ¥ €r0 CXOIUMOCTb.

PaBHOMepHas cx0AUMOCTh HYHKIIMOHATIBHOTO psia. [Ipu3Hak Beitepitpacca.

Teopema 0 HEMPEPHIBHOCTH CYyMMbI PABHOMEPHO CXOASIIErocs GyHKIMOHAILHOTO psifa. Cresn-
CTBHE.

Teopema 0 MOYWICHHOM HHTETPUPOBAHUU (DYHKIMOHATIBHBIX PS/IOB.

Teopema o nmowieHHOM UG depeHIIMPOBAHIH HYHKITUOHATLHBIX PSIIOB.

Teopema AGens, creacTBHE.

Pasmyc cXoMMOCTH CTETIEHHOTO Psijia, €ro BEIYHCIICHHE.

CBoiiCTBa CTETIEHHBIX PSIOB.

Psan Teilinopa. ITonsarue. Kputepuii cxonumocTtu. JlocTaTO4HOE yCIOBHE CXOAMMOCTH Ha ITPOMeE-
xyTke. HeoOxoqumoe ycioBue CX0IMMOCTH.

Pasnoxenue sneMeHTapHbIX QYHKIMH B psag Teitnopa.

IIpunosxenus psaos Teinopa.

3asiaua omnpeeneHust 00bEMa IUIIMHIpUYecKoro opyca. OnpezeneHne IBOHHOT0O HHTerpaa.
Cymwmsbl J[apOy st ABOWHOTO WHTETpalia, X CBOHCTBA. Y CIIOBHE CYIIECTBOBAHHUS TBOMHOTO MH-
Terpana.

OCHOBHBIE CBOMCTBA TBOWHBIX HHTETPAJIOB.

[IpuBeneHne qBOHHOrO MHTETPaJIa K MOBTOPHOMY IS CITydast IPSIMOYTOJIbHOM 00J1acTH.
[IpuBeneHne qBOHHOTO MHTETpasia K MOBTOPHOMY IS CITydasi KpUBOJIMHEHHON 00IacTH.



55. BrruncieHne qBOWHOTO HHTETpalia B MOISAPHBIX KOOPIUHATAX.

56. 3ameHa nepeMEHHBIX B JBOMHOM MHTEIpae.

57. IlpunosxeHus ABOWHOTO HHTETpaa.

58. 3amaya nHaxoxxaeHus: Maccel Tena. OnpeaeneHne TPOUHOTO HHTETpaa.

59. CpoiicTBa TPOMHOTO MHTErPaIA.

60. CBeneHrie TPOMHOIO MHTETpAJIa K TIOBTOPHOMY JIJISl CITyYast IPSIMOYTOJILHOTO Mapajiieyienume/a.

61. Boruncnenue TpOMHOTO MHTErpalia 1Mo MPOU3BOILHOMY 00BEMY.

62. Boruncrienue TPOMHOTO HHTErpasia B MWIMHAPHUECKUX KOOPAHHATAX.

63. Boruncienue TpoifHOTo HHTErpasia B chepuIeckux KOOpIuHaTax.

64. IlpunoxxeHus TPOWHOTO MHTETpaIA.

65. KpuBonuneinslit nuaterpan 1-ro poaa.

66. CBeneHre KPUBOJIMHEWHOTO UHTETpalia 1-ro pojia K onpeeICHHOMY HHTETpay.

67. KpuBonuneiHbIil nHTETpat 2-ro pojaa.

68. CymiecTBOBaHHE U BBIYMCICHUE KPUBOJIMHEIHOTO HHTErpaia 2-ro poaa.

69. ®opmyna ['puHa. Berancienue miomaeii mpu NOMOIIH KPUBOJIMHEHHOTO HHTErpalia 2-ro poja.

70. YcrnoBue HE3aBUCHMOCTH KPUBOJIMHEHHOTO HHTErPaia BTOPOTO POAa OT IMyTH HHTETPUPOBAHUS.

71. Ilpusnak nonHoro nuddepeHinana u HaxoXKJICHUE MePBO0OPa3HON IS ClTydast IPSIMOYTOJIbHON
obmactu.

72. TloBepXHOCTHBII HHTErpa nepBoro poxaa. [lonsarue.

73. BhIuncieHre IOBEPXHOCTHOTO MHTErpana 1-ro poaa. Pacuernas gopmysa.

74. BhIUKCIICHUE TUIOIIACH TOBEPXHOCTEH.

75. Cropona noBepxHOCTH. OpHEHTAINS TTOBEPXHOCTH M ITPOCTPAHCTRA.

76. I1loBepXHOCTHBII HHTErPaJ BTOPOTO poJia.

OHGHO‘-IHI)IG cpeacTBa il MHBAJIWJA0B U JIUML C OTPAaHUYCHHBIMHA BO3MOXHOCTAMU 300PO-
BbS BBIOUPAIOTCS C YIE€TOM MX WHAWBUAYATBHBIX MCUXO()U3NIECKUX OCOOCHHOCTEH.

— IIpH HeO6XOI[I/IMOCTI/I HHBAJIMAaM W JiulaM C OrpaHU4YC€HHBIMH BO3MOXXHOCTAMU 310PO-
Bbsl IPEAOCTABIISAETCS JOMOJHUTEIBHOE BpeMs JUIsl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— P NIPOBEJICHUU MPOLIETYPhl OLIEHUBAHUS PE3YJIbTAaTOB 0O0YyUEHUsI UHBAJIWOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpCacTsB, H€06XOI[I/IMI>IX HM B CBA3H C UX UHANBUAYAJIbHBIMHU 0C06€HHOCT$[MI/I;

— IIpU HEOOXOAMMOCTH JJIs1 00YJarOIUXCsl ¢ OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBbS
N WHBAJIMAOB Ipoucaypa OUCHHUBAHUA PE3YJIbTATOB O6y‘-I€HI/I$[ Mo JUCHUITIIMHE MOKET IMPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa olieHMBaHUS PE3YJIHTATOB OOYUYEHUS] MHBAIMIOB U JIUI[ C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMM 3/I0POBbSl 110 JUCHMILIMHE (MOJYJIO) MpPeaycCMaTpUBAeT MPeAOCTaBICHUE HH-
¢dopmaruu B popmax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbsI U BOCTIpUATHUS HHPOpMa-
1812078

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 1 ¢ HapyIIeHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00Yy-
YAFOIIUXCSL.



5.YYEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECIIEYEHMWE
YUYEBHOM JACIUTIIINHBI

5.1 OcHoBHasi JIuTEpaTypa:
1. Kyapssues, JI. [I. Kypc matemaTiudeckoro aHanu3a [ DJIeKTpOHHBIN pecypce] : yueo-

Huk i 6akanaBpos : B 3 T. T. 1/ JI. 1. KyapsBues. - 6-e u3zf., nepepad. u goi. - M. : FOpaiir,
2017. - 703 c. - https://biblio-online.ru/book/7C2C72EF-CCB8-46A9-8933-E57E32874DCO.
2. Kyppssues, Jles JImurpuesnu. Kypc MaTemarndeckoro ananusa : yyeOHUK ais Oa-

KaJIaBPOB : YUCOHUK JJIsI CTYJICHTOB BY30B, O0yUYaIOIIUXCS 10 €CTECTBEHHOHAYYHBIM M TEXHUYEC-
CKHMM HampapyieHusIM U cneruanbHocTsaM. T. 1/ Kynpssues, Jles Jimutpuesny ; JI. [{. Kyapss-
1eB ; Mock. pusuko-texs. ue-T (I'oc. yH-T). - 6-¢ u31. - Mocksa : IOpaiit, 2012. - 703 c. - (ba-
kanaBp. bazoBsrii kypc). - ISBN 9785991618076. 50 miT.

3. Kynpsasues, JI. JI. Kypc MaTemaTrueckoro anaiusa [ DIeKTPOHHBIHN pecypc] : yueb-
HuK Juig 6akanaBpoB : B3 T. T. 2, ku. 2 / JI. [I. KynpsiBues. - 6-e u3z., nepepad. u gor. - M. :
FOpaiit, 2017. - 323 c. - https://biblio-online.ru/book/085ABC9E-507F-4FC7-BCD7-
661681AA3382.

4. Kynpssues, JI. JI. Kypc maTematnyeckoro ananusa [ DIeKTPOHHBIN pecypc] : yueo-

HuK i 6akanaBpoB : B3 T. T. 2, xu. 1 / JI. [I. Kynpssues. - 6-e u3z., nepepad. u gor. - M. :
FOpaiit, 2017. - 396 c. - https://biblio-online.ru/book/7D271B58-9EC1-4580-8A72-
3004490773F2.

5. Kynpssues, Jles Jmurpresnd. Kypc MaTeMaTn4ecKoro aHajimusa : yaeOHUK st Oa-
KaJIaBpOB : YUEOHHK IS CTYICHTOB BY30B, 00YYAIOIIUXCS 110 €CTECTBEHHOHAYYHBIM U TEXHUYE-

CKUM HarpaBlieHHsIM U crienuanbHocTsM. T. 2 / Kyapsisues, Jle [Imutpuesny ; JI. J1. Kynpsis-
1ieB ; Mock. ¢pusuko-texH. uH-T (['oc. yH-T). - 6-¢ u3a. - Mocksa : FOpaiit, 2012. - 720 c. - (ba-
kanaBp. bazoserit kypce). - ISBN 9785991618939. 50 mit.

5.2 lonoiHuTeILHAS JIUTEPATYPA:

1. ®uxrenromsn, I'. M. Kypc nudpepeHnnansHOro 1 HHTErpaIbHOrO HCUUCIEHHUS [ DIEKTPOH-
HbIi pecypc] : yueOHuK : B 3 T. T. 1 / ®duxrenronsu I'. M. - CIIO. : Jlans, 2018. - 608 c. -
https://e.lanbook.com/book/100938#authors.

2. ®uxrenronsi, I'. M. Kypc mudpepeHImanb-Horo 1 MHTErpaibHOr0 HCUUCIEH s [ DIeKTPOH-

HbIi pecypc] : yueOHuK : B 3 T. T. 2 / duxrtenronsu I'. M. - CIIO. : Jlans, 2018. - 800 c. -
https://e.lanbook.com/book/104963#authors.

5.3 Dnexrponnas bubdanorexka Kyol'yY

6. Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHMKALMOHHON ceTn «HHTep-
HeT», He00XOAUMBIX /IS OCBOCHUS AU CHHUIIIMHBI

1. Bukuneaus, cBo00Hast SHIMKIIONE M. [ DnekTponHbIi pecype]. — Wikipedia
http://ru.wikipedia.org

2. http://www.nsu.ru/icen/grants/cmet/node22.html (MeTtonsl onTumu3anuu. MUHUMU-
3amus GyHKIIMOHAA)

3. http://allmath.ru (Bes maTemaTHka B OTHOM MecCTe)


https://biblio-online.ru/book/7C2C72EF-CCB8-46A9-8933-E57E32874DC0
https://biblio-online.ru/book/085ABC9E-507F-4FC7-BCD7-661681AA3382
https://biblio-online.ru/book/085ABC9E-507F-4FC7-BCD7-661681AA3382
https://biblio-online.ru/book/7D271B58-9EC1-4580-8A72-3004490773F2
https://biblio-online.ru/book/7D271B58-9EC1-4580-8A72-3004490773F2
https://e.lanbook.com/book/100938#authors
https://e.lanbook.com/book/104963#authors

7. MeToauveckne yKazaHus 1Js 00yYAKOIIUXCS 10 OCBOCHHIO JUCIUIJIMHBI

VYyeOHasi 1eATeIbHOCTh MPOXOAUT B COOTBETCTBUHM C IpadukoM ydyeOHOro mporecca.
[Tporecc caMOCTOATENBHOM pabOTHl KOHTPOIMPYETCS] BO BpEMs ayAUTOPHBIX 3aHATHA U WHIM-
BUyaJIbHBIX KOHCYNbTanui. CamocTodTeabHas paboTa CTYJeHTOB MPOBOAUTCS B (hopMe H3yUe-
HUS OTJEJIbHBIX TEOPETHUECKUX BOIPOCOB IO IPEIaraéMoi JUTEpaType U BBITIOJHEHUU MpPaK-
TUYECKHUX 3a/laHui 10 Pa300paHHBIM BO BpeMs ayTUTOPHBIX 3aHATHI MpUMEpPaM.

@DOHJ| OLICHOYHBIX CPEACTB JUCLHUIUIMHBI COCTOUT U3 CPEACTB TEKYIIETO KOHTPOJIA (CM.
CIIUCOK JJaOOpaTOpHBIX paboT, 3a/1a4 ¥ BOIIPOCOB) U UTOTOBOM aTTecTaluu (3a4eTa, IK3aMeHa).

B kauecTBe OIICHOYHBIX CPENCTB, MCIONb3YEMbIX Ui TEKYLIErOo KOHTPOJS YCIEBAaeMO-
CTH, TIpeJyIaraeTcs epeyeHb BOMPOCOB, KOTOPbIE MPOpadaThIBAIOTCS B MPOIIECCE OCBOCHUS KYp-
ca. JlaHHBII nepeyeHb OXBAaThIBAET BCE OCHOBHBIE pa3zeiibl Kypca, BKIIIOUYas 3HAHMUS, MOJIydae-
MBbI€ BO BpeMsl CaMOCTOSITeNIbHOI paboThl. KpoMe TOro, BaKHBIM 3JIEMEHTOM TEXHOJIOTHH SIBIIS-
€TCsl CAMOCTOATENBHOE PEIICHNE CTYACHTaMHU U cAaya 3aJaHui. DTO MOJHOCThIO UHAUBUAYaIlb-
Hast Gopma oOyuenus. CTyIeHT pacCKas3bIBaeT CBOE pPEIICHHE MPEeIoIaBaTeiio, OTBEYaeT Ha J0-
MIOJIHUTEJIbHBIE BOIIPOCHI.

8. INepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3YyEMbIX MPHU OCYIIECTBJICHUH
00pa3oBaTeIbHOTO MpoIecca

8.1 llepeuenb HHGOPMANUOHHBIX TEXHOJIOT UM,
— VMcnonb3oBaHue 3J€KTPOHHBIX ITPE3EHTAIMN TP MTPOBEACHUH JICKIIMOHHBIX U TIPAKTH-
YECKHX 3aHSATHM.

8.2 llepeuenb HeE0OXOAUMOT0 MPOTPAMMHOTI0 O0ecTeYeHusl.

1. Onepanuonnas cucrema MS Windows.

2. HWurerpupoBanHoe oducHoe npuioxenue MS Office.

3. TlporpammHoe obecrieueHHe TSl OpraHU3alUK YIPABISIeMOr0 KOJUIEKTHBHOTO U
Oe3omacHoro nocryna B lHTEpHET.

9. MaTepuajibHO-TexXHHYecKasi 0a3a, HeoOXoauMMasi I OCylIeCTBJICHUsI 00pa3oBa-
TeJLHOTI0 NMpoIecca Mo JUCIUIJINHE

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JAUCIHITIINHBI (MO—

Ne Bun pa6or
JUyJIsl) ¥ OCHAIIICHHOCTh

JIeKMOHHAs ayTUTOPHS, OCHAIIEHHAs MPE3CHTAMOHHOW TeX-
HUKOM (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK) U COOTBET-
CTBYIOIIMM IporpaMMHbIM obecrieuenrem (I10), nocka

Ayn. 129, 131, A3016, A305, A307

Jlex1MoHHbIE 3aHATUA

AyauTopus, yKOMIUIEKTOBaHHAsI MAPKEPHOU JTOCKON

JIabopaTopHble 3aHATHS Ay, 147-150, 133

['pynnoBeie (MHAUBUAY- AyauTopus, yKOMIUIEKTOBaHHAsI MAPKEPHOU JOCKOMN
aJIbHbIEC) KOHCYJIbTALIMHU Ayn. 147-150, 133

Texymuit KOHTPOJb, NPO- | AyIUTOpPHs, YKOMIIJIEKTOBAHHASI MAPKEPHON JTOCKOMN
MEXYTOYHasl aTTeCTalus Ayn. 147-150, 133

Kabuner m1s camMocTosATeNbHOW PAaOOTHI, OCHAILIEHHBIM KOM-
NBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO TOJKIIOUEHHS K CETH
«HTEpHET», IPOTPAMMOI PKPAaHHOTO yBEIHUYEHHS W obecrie-
YEHHBIH  JIOCTYIOM B  DJEKTPOHHYIO  HMH(OPMAIMOHHO-
obOpasoBarenbHyl0 cpeny yHuBepcutera. 102-A U 4uTaNbHBINA
3a1

CamocrosTenbHas padboTa




