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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI
Hesn u3yueHus! TUCHMILIMHBI ONPEaesieHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaH-

JapToM BhICIIEro oOpazoBaHusl U cooTHeceHbl ¢ oomumu 1ensimu OOIT BO nmo HanpaBieHuro
noarotoBku «lIpukitagnas maremaTiuka 1 H”HGOPMATHKa», B paMKaX KOTOPOH MPENoIaeTcs THUC-

OUITIIMHA.

1.1 Ilean ocBOeHUS TUCHHUILIMHBI.

Lenbro npenogaBaHus U U3y4eHUs TUCHUIUIMHBI « MateMarnueckuii ananus 1I» sBusercs
(dbopMupoBaHUE MTPe/ICTaBICHUH 00 0000IIEHUAX MOHATUAX MaTEeMaTHUYECKOI0 aHAIN3a Ha CITydaii
MHOTOMEPHBIX ITPOCTPAHCTB U (YHKIIMOHATBHBIX IMOCIEIOBATSIILHOCTEH U PSIOB M POJIA ATHX
0000111eHNI B cCTeMe MaTeMaTHYeCKUX HAayK U MPUIIOKEHUSIX B €CTECTBEHHBIX HAyKaX.

1.2 3apayu aucuunanHbl. B Xo/1e W3y4yeHus AUCIUILIMHBI CTaBATCA 3aa4u:

- 3HATH OCHOBHBIE IMOHATHS, ITOJOKEHNS U METOAbI MATEMATHYECKOr'0 aHaJIN3a B MHOTO-

MEPHBIX ITPOCTPAHCTBAX;

- YMeTh JIOKa3bIBaTh YTBEPKICHUS, CTICHU(PUIHBIE 1711 MATEMAaTHYECKOTO aHAIN3a B MHO-
TOMEPHBIX MPOCTPAHCTBAX, MPUMEHITh METOJIbl MHOTOMEPHOTO MaTeMaTHYECKOT0 aHaJIu3a JJIs
pelieHus MaTeMaTUYeCKUX 3a/1a4;

- BJIaJIeTh METOJIaMHi 0000IIEHN MaTeMaTUYECKOT0 aHaJIM3a B MHOTOMEPHBIX IIPOCTpaH-
CTBaXx JJIA UCCIIEOBAHUS PA3TUYHBIX TPUKIIAAHBIX 3a]1a4.

1.3 MecTo AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl.
Hucnunnuna «Marematudeckuii ananu3 I» oTHocUTCS K BapHaTHBHOM 4YacTH y4eOHOTO

IJ1a”Ha.

I[J'ISI HU3YYUYCHUS NUCHUIUIMHBI CTYACHT NOJDKCH BJIAACTHh 3HAHUSAMU, YMCHUSIMU U HAaBbIKAMU
0 JUCHUILTMHE «MaTeMaTHYeCKUI aHaIN3) 0a30BOM YacTH OUKJIa yqeGHoro IJ1a”Ha.

3HaHI/ISI, MOJIy4a€MBbIC IIPU U3YUYCHUU JUCHHUIIIIMHBL «Maremaruueckuid aHanau3 II» ucmosb-
SYIOTCA P U3YYCHHUU BCCX AVCHHUILIINH.

1.4 IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHsl 10 IMCHHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH Pe3yJIbTAaTAMH 0CBOCHHS 00pa30BaTeIbHOM NPOrPaMMBbl.

N3yyenne naHHoW yueOHON AUCIMILTNHBI HANIPaBlIeHO HA (POPMUPOBAHKE y 00yUaro-
IIUXCS KOMIIETeHITU I

B pesynbprare uzydeHus: yueOHON NTUCIMIUIMHBI 00yYarOIIHECs

KIIQgHOM Mare-
MAaTUKA W WH-
bopmaTuku

OHHOT'0 00ecIeYeHust
MIPH UCCIICOBAHUH
MPUKIIAHBIX CHCTEM
® OCHOBHBIE METOJIbI
peIHeHI/ISI TUITIOBBIX 3a-
a4 MaTeMaTnu4EeCKOro
aHaIn3a

TUYECKOU Jes-
TEILHOCTH aHa-
JM3a ¥ PELIEHUs
HpI/IKJ'IaJIHI)IX 3a-
aud.

Unnexc |  Conepxanue

KOMITe- | KOMIIETEHIHN AOJKHBI

TeHUMK | (MM e€ HacTh) 3HATH yMeTh BJAAETH

IIK-1 | CinocoGeH  pe- | e T1po6GIEMBbI, HOCTa- | ® HPUMEHSATH ® MeTOjaMH Ma-
IIaTh AKTyalb- | HOBKM M 0OOCHOBAHHS | TIOMydeHHBIE 3HA- | TEMATHUECKOTO
HbIE U 3HAUMMbIE | 3374 MaTeMaTuye- HUS I MCHIOJIb- | AHANM3a IS HCClle-
jajaqu  Tpu- | CKOTO M MH(OpMAIH- | 30BAHMS B MPak- | JOBAHHS Pa3iid-

HBIX TPUKJIATHBIX
3a/1a4 ¥ BbIOOpa
3P HEKTUBHBIX all-
TOPUTMOB IS pe-
IIEHUs ¥ UCCIIE0-
BaHMs Tpodeccruo-
HATBHBIX 33/1a4.




B pesynbrare u3ydeHus: yaeOHONU AUCHUTUIMHBI 00yYaroIuecs

MEHATh (yHIa-
MEHTAJIbHBIE
3HaHUs, IOJTy-
YeHHbIE B 00Ja-
CTH MaTeMaTH-
YeCKUX M (WJIN)
€CTEeCTBEHHBIX
HayK, ¥ UCIOJIb-
30BaTh UX B MPO-
(heccuoHanbHOM
JeSTEeTbHOCTH

JIOKECHU, JICKAIIUC B
OCHOBC ITOCTPOCHUA
METOJ0B MaT€MaTrn4cC-
CKOI'o aHaJIi3a

® OCHOBHBIC METOObI
peuICHUA THUIIOBBIX 3a-
Jad MaTeMaTHYICCKOI'O
aHaJIn3a

YTBEPKIACHHUS,
cnenuduaHbIe
JUTSE MaTeMaTH4e-
CKOTO aHalu3a,

® BEIOpATh METOJ]
JUTSL PEIICHUS
KOHKPETHOM 3a-
a9l MaTeMaTH-
YEeCKOro aHajn3a

Hunexc Conepxanue

KOMIlE- | KOMIIETEHIMH AOIDKHB

TeHIWH | (MM €€ JacTh) 3HATH yMeTh BJIAJIETh
OIIK-1 | CocobeH TIpH- | @ TeOpEeTUYECKHUE [I0- | ® [OKA3hIBATH e (yHIaMeHTalb-

HbIMU 3HAHUSIMU
MaTeMaTH4eCKOro
aHaJM3a JJIsl uc-
M0JIb30BaHMS UX B
npodeccronab-
HOM JIeSTeTbHOCTH

2. CTpyKTYypa M coiepKaHue M CUMIIJIMHBI.

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BUIaM padoT.
O6mas Tpy10EMKOCTh AUCIUILTHHBI COCTaBIsIeT 6 3au.el. (216 yacoB), Ux pacnpeaeseHme
10 BUAaM paboOT MPEACTaBICHO B TaOIHIIE

Bun pabotsr TpynoeMKOCTh, 4acoOB
6 cemecTp
KonTakTHas padora, B TOM 4HciIe: 146,5
AyautopHasi padora: 144
Jexyuu (JI) 72
Ilpakmuuecxue 3auamus (113)
Jlabopamopuwvie pabomut (JIP) 72
HNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 2
[Tpomexyrounas artectanus (MKP) 0,5
CamocrositesibHas padora (CP): 24,8
Kypcosoit npoekrt (KII), kypcoas padota (KP) -
CamononroroBka (mpopaboTka U MOBTOPEHHUE JIEKLIHOHHOTO MaTepHU- 5
ana u MaTepuana y4eOHUKOB U YU4eOHBIX MOCOOUH, MOATOTOBKA K Jia-
OOpaTOpPHBIM M TMPAKTUYCCKUM 3aHSATHSIM, KOJUIOKBHYMaM H T.11.)
BrinosiHeHNE WHIMBUAYAJIBHBIX 3aJaHUN 15
Pedepar -
[ToaroToBKa K TEKyIeMy KOHTPOJIIO 4,8
KoHnTpoJis:
[ToAroToOBKa ¥ c1aua sK3ameHa’ 447
OO0mas TpyroeMKoCcTb | 4ac. 216
B TOM YHCJIe KOHTAKTHas padoTa 146,5
3a4. ef 6

Bua MTOroBOro KOHTpoJst

3auert, 3K3aMeH

! Mpu HanMuMm 3K3ameHa No AUCLMNANHE




2.2 CTpyKTYypa IMCHHUIUIUHBI:

Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

AynuropHas
Ne HaumenoBanue paznienon Bcero pabora CP K

Bcero| JI JIP | KCP

1 2 3 4 S) 6 7 8 9
OyHKIIMM MHOTUX TlepeMeHHBbIX. [Ipe-
1 18 12 6 6 2 4
* |men, HempephIBHOCTH
) HuddepenunpoBanue GyHKIHIT MHO- 41 30 16 | 14 3 8
* |THX IepeMeHHBIX
UccnenoBanue QpyHKIMIT MHOTHX T1€- 19 12 6 6 3 4

3. PEMCHHBIX

QyHKIMOHAIBHBIE ITOCIIEI0BATEIBHO-

f e 42 | 30 | 4 |16 4 | 8
@OyHKIMOHANBHBIE PSIBI
5  |ABoiiHBIC HHTETPAIIBI 30 20 10 | 10 4 6
6 TpoitHble HHTETpAIIBI 25 16 8 8 3 6
7 |KpuBOJHMHEHHBIE HHTETPAIIBI 21 12 6 6 3 6
8 [ToBepXHOCTHBIE UHTETPATIBI 17,5 12 6 6 2 28 | 2,7
Bcero no paznenam AUCIUIIIMHBI 213,5 | 146 12 72 2 248 44,7
[Tpomexyrounas arrectamus (MKP) 0,5 0,5
HTtoro 216 [14655| 72 | 72 2 (248 447

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — nabopaTopHble 3aHs-
tus, CP — camoctosarenbHast padota crynenra, KCP — konTponupyemas pabora cryaeHra, I33-
MOJArOTOBKA K cJlaue 3aueTa U 9k3ameHa, K - KoHTpouIb.



2.3 Conep:xaHue pa3ieioB IMCUUILIAHBI:

2.3.1 3ausaTHA JeKIMOHHOI'0 THIIA.

nepemeHHsbIX. [pe-
JIeJ1, HENPEPBIB-
HOCTb

crpaHctBa. [lonsTre GpyHKIMM 2-X U 3-X MEPEMEHHBIX,
npumMepsl. [ToHsiTHE M-MEPHOr0 KOOPANHATHOTO IIPO-
CTpaHCTBa U M-MEPHOI'0 €BKJINI0BA IPOCTPAHCTBA.
MHoxecTBa B HUX.

Cxopnsamuecs nocnenosatenbHocty B E™. Jlemma o no-
KOOpJAMHATHOM cX0AUMOCTH. PyH1aMeHTalIbHAs II0CIe-
nosarensHOCcTh B E™. Kputepuii Komri. Orpanndennast
nocienoBarenbHoCcTh B E™. Teopema bonbnano-Beiiep-
mrpacca. [IpenenbHas Touka MHOXkecTBa. Jlemma.
[TonsTue npenena GyHKUUNU MHOTUX NTEPEMEHHBIX (IO
I'eiine, no Komm). DKBUBaNEHTHOCTH OIIPEIEICHUN.
Apudmerndeckue cBONCTBA MIPEEIIOB.

IToBropusle npenensl. [Ipumepst. [lorarue. Teopema o
CBSI3M MEXKIY JBOMHBIMU U IOBTOPUBIMHU IIPEIETAMH.
Onpenenenne QyHKIUM MHOTUX ITEPEMEHHBIX, HEIPE-
pBIBHOM B TOuKe. [IpuMepsr.

Teopema 0 HEMPEPHIBHOCTH CIIOKHOHN (PYHKIIHIA MHOTHUX
IIEPEMEHHBIX.

Teopema 0 cOXpaHEHUU 3HAKA HEMPEPHIBHON (YHKIUH.
TeopeMa 0 IPOXOKIEHUN HETIPEPHIBHOM (PyHKIIMM MHO-
TUX [EPEMEHHBIX Yepe3 MPOMEXKYTOUHbIE 3HAUEHUS.

| -1 reopema Beiiepmtpacca.

2-s1 reopema Beiiepmrpacca.

HaumenoBanue dopma TEKYIIEro
Ne Coneprkanue paszjena
pasnena KOHTPOJIS
1 2 3 4
1.| ®ynkuuu mHOTHX |[TOHSATHE EBKIMIOBOM TUIOCKOCTH U €BKJIMI0BA MPO- Ompoc 1o pe3yJib-

TaTam UHIUBUIY-
aJIbHOTO 3aJaHus

|duddepenumpona-
HUe QYHKIUI
MHOTHX IIepeMEeH-
HBIX

YacThsle npousBoansle. [Tonarue, mpumepsl. ['eomer-
puueckuii cMbici. [lonarue nuddepenunpyemoctu
(YHKIIMU MHOTHX NepeMeHHbIX. JleMMa 00 SKBUBaJIECHT-
HOCTHU 2-X omnpeneneHuil. Csa3p Mexny nuddepeHu-
PYEMOCTBIO M CYIIECTBOBAHUEM YaCTHBIX MPOU3BO/I-
HBIX, MEXIY U (HEepeHIINPYEMOCThIO U HEPEPHIBHO-
CTBIO.

I'eomerpuueckuii cMpich nuddepeHITuPyeMOCTH (. M.I1.
Hoctarounoe ycnosue nuddepenuupyemoct QyHkK-
M1 MHOTHX TIEPEMEHHBIX B ToUKe. Teopema o audde-
peHuupyemocTH ciaoxHoi ¢.m.1. Auddepennunan
¢.m.11. Onpenenenue, reoMeTpuIecKkuid cMbici. HBa-
puaHTHOCTH popMbI Tuddepeniuana 1-ro nopsaka.
[IpousBoaHas no HanpasieHuto. ['paguent. YacTHbie
NIPOM3BOJIHBIE BRICIINX MOpAAKoB. [lonarue. JJocrarou-
HOE YCJIOBHE PAaBEHCTBA CMEIIAHHBIX TPOM3BOIHBIX.
Juddepennmanst BeICIIUX MOpaakoB ¢.M.1. Hemnsapu-
aHTHOCTh uX popmbl. Dopmyna Teitnopa ans ¢.m.m.
Teopema o quddepennupyeMoct GyHKIIMHU OJTHOH T1e-
PEMEHHOM, 3aJITaHHOM HESBHO

Omnpoc 1o pe3yiib-
TaTaM UHJIWBUIY-
QJILHOTO 3aJ]aHUs




2

3

4

@DyHKIMOHAIBHBIN PAJ U €0 CXOAUMOCTb.
PaBHOMepHast cXx0IUMOCTh (PYHKIIMOHATIBHOTO PSAA.
IIpusnak Beiepiirpacca. Teopema 0 HENPEepbIBHOCTH
CYMMBI PaBHOMEPHO CXOAAIIETOCS (HyHKIIHOHATEHOTO
psana. Cnencreue. Teopema 0 IOWIEHHOM UHTETPUPOBa-
HUU (QYHKIMOHAIBHBIX psA0B. Teopema o MOUJIeHHOM
muddepeHpoBaHNM PYHKIIMOHAIBHBIX psiioB. Teo-
pema AbGernst, cneacTBue. Pagnyc cXxoguMocTH CTeneH-
HOTO psifia, ero BeranciaeHue. CBOWCTBA CTENEHHBIX Psi-
noB. Psan Tewnopa. [lorarue. Kpurepuii cxonumoctu
psana Teiopa. [JfoctatouHo€E yCa0BUE CXOOUMOCTH
psana Teiutopa Ha mpomexyTke. PazioxkeHue 3j1eMeH-
TapHbIX QyHKUUH B psa Teitnopa. [Tpunoxenus psios
Tewopa.

Uccnenosanue |[lonstue skcrpemyma ¢.m.i. Heobxonumoe ycnosue |1. Ompoc 1o pe-
GYHKIIUI MHOTHX |[JIOKQIBHOTO DKCTPEMyMa. 3yJbTaTaM UH]IMBH-
nepeMeHHbIX  |JlocTaToyHOE yCIoBHE JTOKAIBHOIO AKCTpeMyMa ¢G.M.I1. |IyaabHOTrO 3a1aHus
KacarenbHasi m10CKOCTh ¥ HOpMaJIb K TOBEPXHOCTH. 2. KonrponbHas
Cucrema (yHKIMH, 331aHHBIX HEABHO. Bbrunciienue ux |padora
YaCTHBIX IPOU3BOIHBIX. 3. Komnoksuym
3aBucumocTts (yHkiwmii. [lonstue. Jfoctatounoe ycio-
BHE€ HE3aBUCUMOCTH.
YcnoBHbIi SkcTpemyM. [ToHsiTHE, OOIITUIT METOT €0 M0~
UCKa.
Metoa MHOKUTEIEH Jlarpanxa.
.| PyHKIHOHanbHbIC (PyHKIIMOHAIBHAS [TOCIIEI0BAaTEIbHOCTh. [loHATHE, 1. Ompoc mo pe-
II0CJIEI0BATENbHO- [IpUMeEpBL. [loToueunas u paBHOMEpHas CXOAMMOCTH  (3yJIbTaTaM WHIUBU-
CTH (yHKIIMOHATBEHOM TTOCIEI0BATEILHOCTH. IyallbHOTO  3aja-
dyHKUHOHATIbHBIE [HenpepblBHOCTh Tpejesia paBHOMEPHO CXOJALICHCS  [HUS.
pAnbl (YHKIIMOHAJIBHOU MOCIIE0BATEIbHOCTH. 2. KoHTposbHas

pabora

JIBOMiHbBIE MHTE-
rpaJibl

3anava onpeneneHus 0obEMa IIIIHMHIPUIECKOTO Opyca.
Omnpenenenue nBoitHoro unTerpana. Cymmsl ap0Oy s
JIBOMHOT'O MHTErpasia, uX CBOMCTBA. Y CIIOBHUE CyIIIe-
CTBOBaHMS JIBOMHOr0 MHTErpana. OCHOBHbIE CBOMCTBA
JIBOMHBIX UHTETpasoB. [IpuBeneHne 1BOMHOrO UHTE-
rpajia K IOBTOPHOMY JIsl CITydasi PsIMOYTOJIbHOM 00J1a-
CTH.

IIpuBeneHne NBOMHOTO UHTErpaja K MOBTOPHOMY JUIS
cilydasi KpUBOJIMHEHHOM obnacTu. Beruncnenue aBou-
HOT'0 MHTErpajia B MOJIIPHBIX KOOpAUHATAX. 3aMEHa Ie-
PEMEHHBIX B IBOMHOM HHTerpaiue. [Ipunoxenus 1Boi-
HOT'O0 MHTErpaja.

1. Ompoc mo pe-
3yJibTaTaM UHAWBU-
IyaJIbHOTO 3a/1aHUS

TpoliHble uHTE-
rpaJIbl

3ajaua HaXOXKAeHUs Macchl Tena. OnpeeneHue Tpo-
HOro nuHTerpaina. CBolcTBa TpoiHOTO nHTerpaia. Cae-
JIeHHEe TPOMHOI0 UHTETpaJia K IOBTOPHOMY JUJIS CiIydast
MIPSIMOYTOJIBHOTO TTapajuiesnienumeia. Beraucienne
TPOWHOTO MHTETPaja MO MPOU3BOIHLHOMY 00BEMY.
Brruucnenue TpoiHOTo MHTErpaia B UIMHAPUYECKUX
KOOpAMHATaX. BelynciieHre TpoiMHOro MHTErpaia B

1. Omnpoc mo pe-
3yJibTaTaM UHJIUBU-
NyaJabHOTO 3a/1aHus
2. KoHTposnbpHas
pabota




cepuyeckux koopauHarax. [Ipunoxenus: TpoiHOro
MHTErpaJa.

1 2 3 4
7.| KpuBonuneitasie | KpuBonmueiHsie naTerpaisl 1-ro pona. Ceenenue k| Ompoc 1o pesyiib-
WHTErpaJibl onpeJieIeHHOMY UHTerpaily. KpuBONIMHEHHBINM UHTE- | TaTaM WHIUBH]Y-

rpai 2-ro poga. CymecrBoBanue v Berurcienue KNBP.
Beruucnenue miomanei npu nomowmu KMBP. Yenosue
HezaBucuMoctu KUBP ot nmytu nnrerpupoBanus. [1pu-
3HAK MOJHOTO quddepeHirana u HaxoxKACHHE TIEPBO-
00pa3Hoii 1 ciyyasi IpAMOYTOJIbHOM 00J1acTu.

AJIbHOI'O 3aJJaHUsA

8.| TloBepxHOCTHBIE
WHTETPATBI

IToBepxHocTHBIN uHTETrpal 1-ro pona.llonstue. Borunc-
JIeHHE TIOBEPXHOCTHOTO HHTerpana. Pacuernas gop-
MyJa. Beruucnenue mionaan nosepxHoct. CTopoHa
noBepxHocTu. OpueHTaIus MOBEPXHOCTU U IPOCTPaH-
ctBa. [loBepXHOCTHBIN UHTETPATl BTOPOTO POJIa ISt
CJIy4aeB SIBHOTO M HESIBHOTO 33JIaHUS IIOBEPXHOCTH.
Boruncnenue [1oBepXHOCTHBIX HHTErPajoB 2-To poja

1. Ompoc mo pe-
3yJbTaTaM UH]IMBH-
NyaJbHOTO 3a/I1aHUS
2. KoHTposbHas
pabora

3. 3auer

4. Dx3ameH

[TpakTudeckue 3aHsTHA, 3anUTa JabopaTopHoil padoTs! (JIP), BeIOMHEHNE KYpPCOBOTO
npoekta (KII), kypcooii pabotsl (KP), pacuetno-rpaduueckoro 3aganus (PI'3), nanucanue pe-
dbepara (P), acce (3), kommtokBuyMm (K), rectupoBanue (T) — He TIpeayCMOTPEHBI.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
CeMmuHapckue 3aHATHS He MTPeyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHSA

nena/Moy st

Haumenosanue pas-

HanmenoBaHue 1a00paTopHBIX paboT

dopMa TeKyLIero
KOHTPOJIA

1 2

3

4

1.|®ynkiuu mHOTHX TIe-| 1
pemeHnHbIX. [Ipenen.
HenpepsiBHOCTH

Ob6nactb onpenenenus GyHIUI MHOTUX Tepe-
MEHHBIX. JINHUU ¥ TOBEPXHOCTH YPOBHS

1. Beinonnenue
MPAKTUYECKUX 3a-

2 | IloBropHsle npeaensl. [Ipenen GpyHKIuM MHO-
T'HX TIEPEMEHHBIX

TaHuH’
2. Onpoc 1o pe-

3 | HenpepbIBHOCTH (hyHKIIMM MHOTHX IEpEMEH-
HbIX. JINHUU ¥ IOBEPXHOCTH pa3pblBa

3yJIbTaTaM MpPaKTH-
YeCcKHUX 3aJJaHui

2.| duddepenuupona- | 4
HUe QYHKIUI MHO- | §
I'MX TIePEMEHHBIX

YacTtHbie IIPOU3BOJHBIC IICPBOI'0 MOpAAKA

1. Brinosninenue

Huddepenunan GpyHKIIMH MHOTHX TIEpEMEH-
HBIX

MPAKTUYECKUX 3a-
TaHuH

6 I'paguent. [Ipon3BoaHasi MO HANPABICHUIO

2. Omnpoc no pe-

7 JuddepeHurpoBanue CI0KHBIX QYHKIIUHA.
[Tpon3BOIHBIEC BHICHIHMX TOPSIKOB

3yJIbTaTaM MpPaKTH-
YEeCKUX 3aJIaHUN

8 Juddepennnansl BHICIINX MOPSIKOB

9 HudbdepennmpoBanne GyHKITHH, 38 JaHHBIX
HESIBHO

10 ®opmyna Telinopa




|UccnenoBanue ¢pyHk-| 11 | be3ycnoBHbIN 3kCcTpeMyM QYHKIMU MHOTUX |1, BoimosaHeHue
M MHOTHUX Tepe- MIEPEMEHHBIX MPAaKTUYECKHX 3a-
MEHHBIX 12 HaxoxneHue yCciaoBHBIX SKCTPEMYMOB aHUH
13 KontponbHas padota mo temam 1-12 2. Onpoc 1o pe-
3yJbTaTaM MPaKTH-
YECKUX 3aJJaHUU
3. KonTposbHas
pabota
OynkuuoHanbHble | 14 | CxonuMocTh QyHKUMOHANBHBIX NOcuenoBa- |1. BeimonHeHne
[10CJIEI0BATEIbHO- TEJbHOCTEH MPAKTUYECKHX 3a-
ctu. @ynkuuoHane- | 15 | PaBHOMepHas CXOAUMOCTh (PYHKIIMOHAIBHBIX |JaHMA
HBIE PSAIbI MOCJIEA0BATEIbHOCTEN 2. Ompoc no pe-
16 Cx0IMMOCTb U a0COJIIOTHAS CXOAUMOCTh  |3yJIbTaTaM IPaKTH-
(YHKIIMOHATIBHOTO psa YEeCKUX 3a/laHui
17 | PaBHOMepHast cCXOUMOCTH (PYHKIIMOHAIBHOTO
psna 3. KonTponbHas
18 CXOMMOCTh CTETICHHBIX PSIJIOB pabora
19 Paznoxxenue Gynkmuit B psn Teinopa
20 Onepanuy HaJl CTENCHHBIMU PSIJIaMU
21 KoHnTtposbHas padota nmo temam 13-20
.| IBoiiHbIe mHTETpanbl | 22 | [IBoitHON uHTEerpasl. CBeacHME K MOBTOpHOMY |1. BeIOmHEeHME
UHTErpany MPAKTUYECKHX 3a-
23 Boruncinenue 1BOMHBIX HHTEIPAJIOB JTaHUH
24 | BpluuciieHHe IBOMHBIX HHTErpasoB B noyusap- |2. Ompoc no pe-
HBIX KOOPJIMHATAX 3yJbTaTaM MpaKTU-
25| 3ameHa nepeMEHHbBIX B IBOMHOM MHTErpajie [4CCKHX 3a/aHUi
26 [TpunoskeHns JBOMHOIO MHTErpaa
.| Tpoitabie unterpanst | 27 |  Tpoiinble uaTerpansl. Ceenenue k nosrop- |1. BermonaHenue
HOMY. MPAaKTUYECKHX 3a-
28 | BoluncieHne TPOWHBIX MHTETPAJIOB B IWJIMH-  |IaHUI
JPUYECKUX KOOpAMHATAX 2. Onpoc 1o pe-
29 | Beluncnenye TpoMHOro HHTErpana B cepude- (3y/IbTaTaM INpaKTu-
CKHX KOOpAMHATaX YEeCKHX 3a/IaHuH
30 KonrposbHas pabora o temam 22-29 3. KonTposbHast
pabota
.| KpuBonuneiinsie un- | 31 |  KpuBosauHelHble HHTErpalibl IepBoro posxa  |1. BeimonaHenue
Terpajibl 32 | KpuBonuHEiHBIE HHTETPAIBI BTOPOTO pojia  [IPAKTUYECKHX 3a-
33 ®opmyna ['puHa, BRIUUCICHHE IUIOMAACH,  |IaHHA
HaXO0KJICHHUE TIEPBOOOPA3HBIX 2. Ompoc 1o pe-
3yJbTaTaM MPaKTH-
YeCKNX 3aaHui
.| [ToBepxHOCTHBIE UH- | 34 IToBepxHOCTHBIE HHTETpaANBI 1-T0 poja 1. Beinonuenue
Terpabl MPaKTUYECKHX 3a-
35 IToBepXHOCTHBIE HHTETPAJIBI 2-TO poja nanwii 2. Ompoc Mo
36 KonTponbras padota mo remam 31-35 pe3ypTaTaM Ipak-

TUYECKUX 3a/1aHU
3. KonTtponbHas
pabota




3ammra nmaboparopHoi padotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduueckoro 3aganus (PI'3), nanmcanue pedepara (P), scce (3), kon-
nokBuyM (K), TectupoBanue (T) — He TpeayCMOTPEHBI.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBeie pabotst (KP) — HE mpexycMOTpeHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI CAMOCTOSATEJIbHOH padoThI
o0y4arommxcsi o JMCHUIJIMHE

Lenbro caMOCTOSTEIHHON PabOThI CTYACHTA SBJSIETCS YIIyOJieHHE 3HAHUM, TOTYyYSHHBIX
B pe3yJibTaTe ayJUTOPHBIX 3aHATUN. BblpabaThiBaloTCA HABBHIKU CaMOCTOSTENbHON paboThI. 3a-
KPETUISIOTCS] ONBIT M 3HAHUS TIOJIYYEHHBIE BO BPeMsI JJA00PATOPHBIX 3aHSITHH.

No Bun camocrosrensHoM [TepeueHp y4eOHO-METOANUECKOTO 0OECIIEUeH S AUCITUIUINHBI
) paboThI IO BBINOJIHCHHUIO CaMOCTOATENIBHON PabOTHI
1 2 3
MeTtoaudeckue yka3aHHUs AJIS TIOATOTOBKY K JICKITMOHHBIM M CEMHUHAPCKUM 3aHS-
[IpopaboTka 1 MOBTOpeHKE |TUSIM, YTBEPIKACHHBIC Ha 3acelaHny KadeApbl IPUKIIaJHON MaTeMaTHKH (aKyJIb-
JIEKIIMOHHOTO MaTepuana, [reTa KOMIBIOTEPHBIX TEXHOJOIHH U npuknagHoil Mmatematuku ®I'BOY BO
1 |Matepuana yueOHOH 1 «Ky6I'Y», nporoxon Ne7 ot 18.04.2018 r.
Hay4YHOH JIUTEpaTypHl, Meroauyeckre yKa3aHus 10 BHIITOJIHEHHIO CAMOCTOSITENILHOM paboThI, yTBEp-
IIOJITOTOBKA K XKIICHHBIE Ha 3aceaHiy Kadeapbl IPUKIAIHON MaTeMaTUKH (akyIbTeTa KOMITh-
CEMUHApPCKUM 3aHATHIM IOTEPHBIX TeXHOJIOTHH 1 npukianHoi Mmarematukn @I'BOY BO «Ky6I'V», mpo-
Tokoa Ne7 ot 18.04.2018 r.
Meroaudeckre yKa3aHus 10 BEIITOJHEHHIO Ta00PaTOPHBIX PabOT, yTBEP)KACHHbIC
2 IMoaroroska x Ha 3acelaHny KadeApbl MPHUKIaJHON MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX
a00paTOPHBIM 3aHATHAM  |TeXHOJIOTHH 1 npukianHoi mareMatukan @I'BOY BO «Ky6I'Y», nporokon Ne7 ot
18.04.2018 r.
Meroaudeckne yKa3aHus 10 BHIITOJIHEHHIO CAMOCTOSITENIbHOW pabOTHI, yTBEp-
3 [MoaroroBka Kk pemIeHNIO  |PKAEHHBIE HA 3aceJaHuy Kadeapbl MPUKIATHOW MaTeMaTHKH (aKyJIbTeTa KOMITb-
3a/1a4 U TECTOB IOTEPHBIX TEXHOJOTHH 1 npukiagHoit Mmatematuku @I'bOY BO «Ky6I'V», npo-
TokoJst Ne7 ot 18.04.2018 1.
Meronuieckue yka3aHusl ISl IOATOTOBKH 3cce, pedepaToB, KypcoBbIX paboT,
yTBEPXKIICHHBIE Ha 3aceaHiy Kadeapbl NPUKIAIHONH MaTeMaTuku (akyibreTa
4 |[loaroToBKa 10K/Ia10B KOMITBIOTEPHBIX TEXHOJIOTHI U npukiaanoit Mmaremariku ®I'BOY BO «Kyol'Yy,
npotokoi Ne7 ot 18.04.2018 r.
Merouueckre yKa3aHus 10 BHIITOJHEHHIO PacueTHO-rpahUYecKuX 3a/1aHuH,
yTBEPXKIICHHBIE Ha 3aceaHiy Kadeapbl NPUKIAIHONH MaTeMaTuku (akyibreTa
KOMIBIOTEPHBIX TEXHOJOTHI U npukiagaoit Matematuku ®T'BOY BO «Ky6I'Vy,
IoxroroBka k pemenuto  |apotokos Ne7 ot 18.04.2018 r.
5 |pacuerHo-rpadmuecknx .
sayannii (PT3) MeTtoandeckue yKa3aHHs IO BBIIOJHEHHIO CaMOCTOATEIbHOU paboThl, yTBEp-
XKJICHHBIC Ha 3aceaHNH Kadeapbl IPUKIIAHONH MaTeMaTHKU (akyIbTeTa KOMITh-
IOTEPHBIX TEXHOJOTHH 1 npukiagHoii Matematnku PI'BOY BO «Ky6I'Y», mpo-
Tokoa Ne7 ot 18.04.2018 r.
Meroauyeckre yKa3aHus 10 BHIITOJIHEHHIO CAMOCTOSITENIbHOW pabOTHI, yTBEp-
ToAroToBKa K Tekymemy —|A/ICHHbIE HA 3aceTaHMu Kadeapel MPUKIaIHOW MaTeMaTHKH (DaKyIbTeTa KOMITb-
6 KOHTPOIIO IOTEPHBIX TeXHOJIOTHH 1 npukianHoi Mmarematukn @I'BOY BO «Ky6I'V», mpo-
Tokos Ne7 ot 18.04.2018 1.

y‘-IC6HO-MCTO,Z[I/I‘-ICCKI/IC MaTcepuaibl JIA CaMOCTOSTEIbHOM pa6OTBI o6yqa10mnxcsl nu3
qucjia THBAJIMJAOB U JIUI ¢ OIrPaAaHUYCHHBIMU BO3MOXKHOCTSIMU 3JOPOBbA (OB3) MMpEaAOCTaBIAOTCA

B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

JList L ¢ HapyLIEHUAMU 3PEHUS:




— B IIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jis I ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHo hopme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JI1 ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:
— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

3.0bPA30BATEJIBHBIE TEXHOJIOI'MHU

C TOYKM 3peHHs IPUMEHSIEMbIX METOJI0B UCIOJIb3YIOTCS KaK TPaJuLIMOHHbIE HH(OpMAIIH-
OHHO-OOBSICHUTENBHBIC JIeKYUU, TAK 1 UHTEPAKTUBHAS T0J]a4a MaTepraia ¢ MyJIbTUMEIUHHON
cucreMoil. KoMnploTepHbIe TEXHOIOTUU B JAHHOM Cllyyae 00eCreunuBalOT BO3MOKHOCTh pa3HO-
IUIAHOBOT'O OTOOPaXKEHUs AITOPUTMOB U IEMOHCTPALIMOHHOIO Marepuania. Takoe coueTanue nos3-
BOJISIET ONITUMAJIBHO MCIIOJIb30BATh OTBEICHHOE BPEMS U PACKPBIBATH JIOTUKY U COACPKAHUE JMC-
LUTIJIUHBI.

Jlekyuu npencTaBiAl0T cOO0M cucTeMaTuyeckue 0030pbl TEOPUM ONTHUMM3ALNU C MOJa-
4yel MaTepualla B BUJE NPE3CHTALUM.

Jlabopamopnoe 3anamue 1103BOJISET HAYYUTh CTYJEHTA IIPUMEHATh TEOPETUYECKHUE 3HA-
HUS TIPH PEUICHUH M UCCIIC0OBAaHNH KOHKPETHBIX 3a1ad. JlabopaTopHbIe 3aHATHS TIPOBOIATCS B
KOMITBIOTEPHBIX KJIaccax, IPU ITOM MpaKTHKyeTcs paboTa B rpynmnax. [logxon pa3dopa KoHKpeT-
HBIX CUTyalui HIMPOKO UCIOJIB3YETCs KaK IPEIoAaBaTelIeM, TaK U CTYJEHTaMU IIPU IPOBEJCHUN
aHaJ3a pe3yJIbTaTOB CAMOCTOSITEIbHON pabOTHI.

OreHka caMOCTOSITETbHON pabOThI CTYAEHTOB MPOUCXOAMT MO CPEACTBAM OLICHKH WH]IU-
BHJIyaJIbHBIX OTBETOB U JIONIOJIHEHUH HA 3aHATHUSAX I10 PACCMOTPEHHBIM TEMATHUKaM.

3aHsaTHA, IPOBOAUMBIE € HCIIO0Jb30BAHHEM HHTEPAKTHBHBIX TEXHOJIOTHIi

KosaunuyecTBo yacos
Ne HaumenoBanue pa3aesioB (Tem) BCEro ayJ. | HHTEPaKTHB-
4acoB HbI€ Yachl
1 2 3 4
1. |®PyHkuuu MHOTHX nepeMeHHbIX. [Ipenen, HenpepbIBHOCTh 12 4
2. | InddepennmpoBanne QyHKINH MHOTHX MTEPEMEHHBIX 30 6
3.  |MccnenoBanue GpyHKIIMI MHOTUX EPEMEHHBIX 12 4
4 OyHKIIMOHATBHBIE TTOCTIEI0BATEIPHOCTH. DYHKITOHAITE- 28 6
HBIE PAIbI
5. |/[BoiiHBIC HHTETPAIBI 20 6
6.  |TpoiiHble HHTETPAIIBI 16 4
7. |KpuBosuHelHbIe HHTETPAJIbI 12 4
8.  |IloBepXHOCTHBIC HHTETPAIIBI 10 2
Hmozo no oucuunnune: 144 36

JUia U1 ¢ HapyLIEHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,
— B (popMe 2NIEKTPOHHOTO TOKYMEHTA.

JUnist Iu1 ¢ HapyIIEeHUsIMU CilyXa:

— B Ie4aTHoi (opme,



— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

Jns muu ¢ HapyuIeHUsIMU OTIOPHO-/IBUTATENBHOTO allapara:

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

Jns Ui ¢ orpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBbS MPEIyCMOTPEHA OpraHU3alMs
KOHCYJIbTallMi C UCIOJIb30BAHUEM DJIEKTPOHHOM IMOYTHI.

JlaHHBIN MTepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Yy-
YarOIIUXCS.

4. OIIEHO‘IHBIG cpeacrea AJsl TEKYLIECro KOHTPOJIA YCIIEBA€EMOCTH, HpOMe)KyTO‘{HOﬁ
aTTeCTAlluM 110 UTOIraM O0CBOCHUSA JUCHUIIJIMHBI

@DOoH/1 OLIEHOYHBIX CPECTB TUCLUITIIMHBI COCTOUT U3 CPEJCTB TEKYILEr0 KOHTPOJIS BHINOJ-
HEHUs 3aJ]aHuil, 1a00paToOpHbIX padoT, CPENICTB AJi IPOMEKYTOUHOH (3a4€TOB) U UTOTOBOM aT-
TecTaluu (IK3aMEHOB).
OneHka ycreBaeMOCTH OCYILECTBIISIETCS MO PE3yJIbTaTaM:
BBINOJIHEHUS J1TAOOPaTOPHBIX PadoT;
OLICHKH, BBICTaBJISIEMOM IIPU CAaue MHAUBUYAJIbHBIX 3a/laHUM;
OLIEHOK KOJUIOKBUYMOB;
OTBETA Ha DK3aMEHeE.
3ayeT BBICTABJISIETCS 110 PE3yJIbTaTaM BBINOJIHEHHBIX KOHTPOJIBHBIX PA0OT, HHAUBHUIYab-
HBIX 33JJaHUH, KOJUIOKBUYMOB U TEKYyIleH padoThl Ha JIaOOPATOPHBIX 3aHATHSX.

4.1. IlepeyeHb NPUMEPHBIX 3aJaHUI 1JISI CAMOCTOATEIbLHONH padoThI
[{enbto caMOCTOSITENEHOM pabOThI CTyACHTA ABIISETCS YIyOleHne 3HaHHUM, TOJIyYeHHBIX B
pe3yJbTare ay IMTOPHBIX 3aHATHI. BripaGaThIBalOTCS HABBIKM CAaMOCTOSATEIbHOM paboTHI. 3aKkpen-

JISIFOTCS OTBIT U 3HAHMSL, TOJyUYE€HHBIE BO BPEMsI JaOOPaTOPHbBIX 3aHITHH.

4.1.1. O6pa3upl KOHTPOJIbHBIX 3aJaHUH 110 JJA00PATOPHBIM 3aHATHAM

1. ByayT i niapst Bl[(O , 1), 1] u B 2[(1,5 : 2), 1] nepecekarhcs B pocTpancTtee R 2 C HOp-

?
1

MoH

o ? A ecnu pacCMOTPETh HOPMY

2. Jlns mwapa B[(l : l), 1] v Toukn X = (3, O) B [IPOCTPAHCTBE R? waiiu 1aphl Bl[X : I’l] u
BZ[X , r2] takue, uto B(1B1 =@ u B < B».

3. HccnenoBaTh mocien0BaTeIbHOCTh

m+1 1 . (M
nf2+—|,sin| —

X =4———, |
m 2m++m m

3
Ha MOKOOPAWHATHYIO CXOJUMOCTE U HAa CXOJJUMOCTE B ITPOCTPAHCTBE R .

4. Haittu npenen ¢pyHKIUU



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

f(x,y)= (1+2x)+(1-3y)

mpu X —> 0, y = 0.

5. Haiitu npeaen GpyHkImm

X2 2
fy)=—"

X +y
mpu X = 0, y — 0.
6.CymiecTByeT u ipeaen GpyHKuuu
X+Yy
f(x , y) =—
2X+ 3y

mpu X — 0, y —>0?

7. HaiiTi yacTHBIE IPOM3BOHBIE TIEPBOIO U BTOPOTO MOPSIKOB (pyHKIINUU

u=f(§,22).
y

8. HaiiTi yacTHbIe IPOM3BOIHBIE TIEPBOTO MOpsAKA QYHKIHH

z=Ff(u,v)+u-v,
— 2 =
ecn U= X+Y%, V=X-Y.

9. HaiiTi yacTHbIE TPOU3BOIHBIE NIEPBOTO MOPSIKA (PYHKIIUH Z(X, y), 3aJJaHHOM HEsIBHO ypaB-

F(x- Z, %) =0.
cos(x)

10. Bemmucars Gopmyasl Teiinopa s GyHKIuT f(X : y)= ( ) B TOYKE (0 : 0) JI0 4JICHOB
cos(y

HCHHUEM

BTOPOT'O IMMOPAJAKAa BKIIFOUUTCIIBHO.

11. MccnenoBarh Ha SKCTPeMYM (DYHKIIHIO
z=xy(x+y+3)
s ouxax (0,0), (-1,-1), (=3,0), (-1,2).

12. UccnenoBath Ha SKCTPEMYM (DYHKITHIO



z=ax+By—x2—y2.

ecu a>0,B>0.

13. MccnenoBarh Ha SKCTPeMyM (DYHKITHIO

Z= (Zx2 + yz)exp(— x? — yz).

14. ViccnenoBath Ha SKCTPEMYM (DYHKITHIO

IIPU yCIOBUH X2 + y2 =1.
15. Haiitu HauGombliee ¥ HaMMeHbllee 3HaYeHUsT (PyHKIUN
z=x° —y2 +4x+2y -1
B 00JIaCTH, OTPAHUYCHHOMN MPAMBIMU X = -3 Y= 2 , —X+Yy= 1.
16. Vicrionb3ysi IWHUU YPOBHS, HAUTH HAUOOJIbIIICe U HAUMEHBIIICE 3HAYCHUS (PYHKIIHH
Z=X+y+3
B 0071aCTH, OTPAaHUUYEHHON MPSAMBIMUA X = 0 Y= 0, X=y= 1.

17. Vcrionb3yst IMHUK YPOBHS HAaWTH HAaUOOJIbIIIEE M HAMMEHBIIIEE 3HaYeHUsT (DYHKITUH
z =max{(x+2), (y + 2)}

. 2 2
B 00J1acTH, 3a1aHHOI HepasenctBom X~ + Y < < 1.

18. [Ins unTerpana H xydxdy, e D= [O ) 1])( [O ) 1], BBIUYUCIUTH CyMMBI J[apOy, pa3OuBas
D
D na uersipe paBHble yacTu.

19. Kakoii 3HaK MMeeT WHTErpal ”3\/1— X% — y2dxdy, e D= {(x,y) X% + y2 < 4}?
D

BBIBOJ IPOBEPUTH BHIYUCIICHUEM.

20. JIna nHTEerpana I I f(X, y)dxdy ,tne D= {(X, y) . X2 + y2 < y}, BBINMKCATh MTOBTOPHBIE
D

WHTErPAJIBIL.

21. [ToMeHATh MOPSIIOK MHTETPUPOBAHUS B MHTErpaJie



jdy jf(x y)dx.
i

22. IloMeHATh NOPSIIOK UHTETPUPOBAHUS B UHTETpasie

I dx j' f(x,y)dx.
(x-2)

23 IlepeitTu K NOJISIPHBIM KOOPIMHATAM B MHTErpaJie

W
_[dx [ f(x,y)dx

- -1-x

24. BeryucauTh I0I0Maas 00J1acTu

D={(x,y):2y£x2+y2£6y,y2§\x\}

25. Jlokasarb, 4TO

_[_[x3y2dxdy =0,
D

rne D= {(x,y):x2 +y2 < 1}.

26. [ToMeHATh TOPSIIOK MHTETPUPOBAHUS B UHTErpaJie

1-x X+y

jdx _[dy _[f(xy z)dz .

277. BBIYUCIUTH HHTETPAT

_[H\/xz +y? +z%dxdydz,
D

2

rue D={(x,y,z):x2+y2+z SZ;.

28. Berunciauts 006eM 001aCTH

={(x,y,z):OSZSXZ+y2,y20,y52x,y36—x}.

29. Beluncnuth MHTErpall I ydl,
L



e L={(x,y):x=t—sint,y=1-cost,0<t<2n}.

30 BerurcnuTh uHTErpal I (xy + l)dX + (yZX + Z}jy \
L

CClIn:

a) L — orpesox npsamoit ot Touku (— 1,- 1) 10 TOUKH (— 2, 3);

6) L — vacts xpusoit X = \/9 + y2 OT TOYKH (0 : O) 10 TOYKH (2 : 1).

(11

31. BeruucnuTh HHTErpall J‘BX - deX - dy).
(L-1)

32. Haiitu ¢pyHKIUIO Z(X, y), ecim

dz =|x% + 2xy—y‘2}jx+(x2 - 2xy—y2}1y.

33. Beruucnuths uHTErpal H Xde,
S

rae S —vacTp KOHyca Z = 4/ X2 + y2 , BBIPE3aHHOI'O0 LIUIIMHAPOM X2 + y2 =Y.

34. Beraucnute MHTErpal II(Z + y)dxdz ,
S

e S - BHemHss CTOpoHa TeTpadapa, orpanudennoro miockoctsmu X =0, y=0, z=0,
X+y+z=1.

4.1.2. O0pa3ubl BONPOCOB K KOJUIOKBHYMY

1. TlonsTHE M-MEPHOTO KOOPAWHATHOTO MPOCTPAHCTBA U M-MEPHOTO €BKJIMIOBA MPOCTPAH-

cTBa. MHOXXECTBA B HUX.

Cxopsmuecs nocnenoBatenbHocTH B E™. JleMMa 0 mOKOOpAMHATHON CXOIUMOCTH.

dynaamenTanbHas mocienosatenbHocTh B E™. Kpurepuit Komm.

OrpanndeHHas mocieaoBareabHocTh B E™,

Teopema bosbriano-Beiiepiurpacca.

[IpenenbHast Touka MHOXecTBa. Jlemma.

[TonsTue npenena GpyHKINN MHOTUX nepeMeHHbIX (110 ['eitne, mo Komm). DxBuBaieHT-

HOCThH OTIpeJieieHui. ApudMeTHIecKne CBONCTBA MPECIIOB.

8. Tlosropusie npenensl. [Ipumepst. [Tlonstue. Teopema o CBSA31 MeXIy ABOHHBIMH U T10-
BTOPUBIMH TIpEeIaMu.

9. Omnpenenenue GyHKIMU MHOTHX MIEPEMEHHBIX, HENPEpbIBHON B Touke. [Ipumepsl.

10. Teopema o0 HEIPEPBIBHOCTH CIOKHOU (DYHKITUIT MHOTHUX TIEPEMEHHBIX.

11. Teopema 0 cOXpaHEHUHU 3HAKA HEMIPEPHIBHOM (DYHKITHH.

Noabkown



12.

13.
14.
15.
16.

17.

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

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

wn

©CoNo A

11.
12.
13.
14.

15.
16.

Teopema 0 MpoOX0kKIEHUU HEMPEPHIBHON (PYHKIIMM MHOTHUX IIEPEMEHHBIX Uepe3 Mpome-
KYTOUYHBIC 3HAUCHHS.

| -s1 reopema Betiepmrpacca.

2-s reopema Beiiepmrpacca.

YacTtubie npousBoanHsbie. [loHsTue, mpuMepsl. I'eoMeTpUUeCKUil CMBICII.

[Tonstue muddepeHrpyeMoctTy GyHKINN MHOTUX NTepeMeHHbIX. JIeMMa 00 SKBHBa-
JIGHTHOCTH 2-X ONpPEACIICHUH.

Cas3b Mexy nudPepeHIupyeMOCThIO U CYIIIECTBOBAHUEM YACTHBIX MPOU3BOIHBIX,
Mexy nuddepeHIupyeMoCThI0 U HEMPEPHIBHOCTBIO.

['eomerpuueckuii cmbicn nuddepeHmpyemMocta ¢.M.1I.

HocraTounoe ycnoBue nuddepeHuupyeMoctd GyHKIUA MHOTUX TEPEMEHHBIX B TOUKE.
Teopema o nuddepeHunpyeMOCTH CIOKHON (.M.11.

Hudbdepennman ¢.m.m. Onpenenenne, reOMeTPUIECKHN CMBICT.

WNuBapuantHocTh hopMmel auddepennuana 1-ro mopsaka.

[TpousBoaHas MO HaMpaBlIeHUIO. [ paneHT.

YacTHble MPOU3BOHBIE BRICIINX NOPAIKOB. [IoHATHE. [locTaTOYHOE yCIOBHE PaBEHCTBA
CMEIIaHHBIX TPOU3BOIHBIX.

Juddepennmansl BICIINX MOPAIKOB (.M.11. HemHBapHaHTHOCTB MX (OPMBI.
®dopmyna Teitnopa s ¢.M.11.

[TonsiTue sxcrpemyma ¢.m.1m. Heo6xomumoe yciioBue JTIOKaIbHOTO AKCTpEMyMa.
JocraTouHoe yClIOBUE JIOKaJIbHOTO SKCTpeMyMa (. M.1I.

['eopema o muddepenmpyemMoctr GyHKIIMHA OTHON TIEPEMEHHOM, 3aJaHHON HESIBHO.
KacarenbHast 10CKOCTh U HOPMAJIb K MOBEPXHOCTH.

Cucrema (yHKIHIA, 33JaHHBIX HESIBHO. BBIUMCIIEHNE X YaCTHBIX MPOU3BOIHBIX.
3aBucumocts Gynkimii. [Tonstue. JocraTouHnoe ycioBue HE3aBUCUMOCTH.

VYcnoBublii axkcTpemyM. [lonsiTre, 00muii METOI €ro Mmoucka.

Meron MHOXHUTENEH Jlarpanxa.

4.1.3. IlepedyeHb BONPOCOB, KOTOPbIC BHIHOCATCS HA IK3aMEH

[loHsiTHE €BKIMIOBOM IJIOCKOCTH U €BKJIMA0BA NMpocTpaHcTBa. HekoTophle MHOXKECTBA B
E2 u Es.

[Tonstue pynkuuu 2-x u 3-X nepeMeHHbIX. JINHUU U TOBEPXHOCTH YpOBHA. [IpumMepsi.
[ToHsiTHE M-MEPHOTO KOOPAMHATHOTO MPOCTPAHCTBA U M-MEPHOTO €BKJIMA0BA TPOCTPAH-
cTBa. MHOKECTBa B HUX.

Cxopsmuecs mocnenoBatenbHocT B E™. JleMMa 0 mMOKOOpAMHATHON CXOIMMOCTH.
dynmamenTanbHas nocnenoarensHocTh B EM. Kpurepuii Korm.

OrpanuueHHas 1mocieaoBaTeIbHoCTh B E™.

Teopema bosbriano-Beiiepiurpacca.

IIpenenvHas Touka MHOXeCTBa. Jlemma.

[TonsiTre mpenena GyHKIMU MHOTUX iepeMeHHBIX (110 ['eitne, mo Komm). DxBuBaneHT-
HOCThH OTpeJieieHri. ApudMeTrndecKkue CBOMCTBA MPEICIIOB.

. IloBropusle penensl. [Ipumepsl. [lordarue. Teopema o CBA3U MeXAy IBOMHBIMU U I10-

BTOPHBIMH IIPEAEIaMU.

Omnpenenenne GyHKIMKA MHOTUX NTEPEMEHHBIX, HEMPEPHIBHON B Touke. [IpumMepsi.
Teopema 0 HEMPEPHIBHOCTH CIOKHOM (PYHKIIMIA MHOTUX TTEPEMEHHBIX.

Teopema 0 cOXpaHEHUU 3HAKa HEMPEePhIBHOW (DYHKITUH.

Teopema 0 IpoOX0kKIEHUU HEMPEPHIBHON (PYHKIIMM MHOTHUX IIEPEMEHHBIX Uepe3 Mpome-
JKYTOYHBIC 3HAYCHUA.

| -s1 reopema Beiiepitpacca.

2-s Teopema Beiiepmitpacca.



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.
55.
56.
57.
58.

Yactubie npousBoanHsbie. [loHsTHE, TpUMEPHI. [ €OMETPHUYECKUI CMBICII.

[Tonstue muddepennupyeMoctu GyHKIUA MHOTHX NTepeMeHHbIX. JIeMMa 00 SKBHBa-
JIGHTHOCTH 2-X ONpPEICIICHUH.

Cas3b Mexy nudPepeHIIupyeMOCThIO M CYIIIECTBOBAHUEM YaCTHBIX TIPOU3BOIHBIX,
MeXIy AU} depeHIHPYEeMOCThIO U HEPEPHIBHOCTBIO.

['eomeTpuueckuii cMbIct TG GEpeHITIPYEMOCTH (.M. I1.

HocTarounoe ycnosue auddepeHunpyeMocTy GyHKIUN MHOTUX IEPEMEHHBIX B TOUKE.
Teopema o nudpepeHInpyeMoCTH CIOKHON (. M.11.

Hudbdepennman ¢.m.m. OnpeneneHne, reOMETPUUECKHN CMBICT.

WNuBapuantHocts hopmel auddepennnana 1-ro nopsaka.

[Tpon3BoaHas 10 HANpaBJIEHUIO. I paiueHT.

YacTHble IPOU3BOIHBIE BEICIINX NOPAAKOB. [IoHATHE. [loCTaTOYHOE YCIOBUE PAaBEHCTBA
CMEILIaHHBIX TPOU3BOIHBIX.

Juddepennmanst BICIIUX MOPAAKoB (.M.11. HemHBaprHaHTHOCTB MX (OPMBI.

®dopmyna Teitnopa st ¢.M.11.

[TonsiTue sxcrpemyma ¢.m.1m. Heo6xomumoe yciioBue JTI0OKaIbHOTO AKCTpEMyMa.
JlocTaTouHoe ycI0BHE JIOKAIBHOTO 3KCTpeMyMa (. M.11.

Teopema o muddepenunpyemocTa GyHKIMH OJHON IEPEMEHHOM, 3aJaHHOI HESBHO.
KacarenbHast III0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.

Cucrema (yHKIMIA, 33/JaHHBIX HESBHO. BBIUMCIIEHNE NX YaCTHBIX MPOU3BOIHBIX.
3aBucumocts QyHkuui. [lonsrue. JloctatouHoe ycioBue HE3aBUCUMOCTH.

VYcnoBHbll 3kcTpeMyM. [loHsTHE, 00U METOA €TI0 MTOMCKA.

Meton MHOXxUTENEN Jlarpanxa.

DyHKIMOHAIbHAS NOCIen0BaTeNbHOCTh. [loHdaTHE, npumepsl. [loToueuHas u paBHOMEp-
Hasi CXOMMOCTH (YHKLIHMOHAJIBHOH MOCIIE€A0BATEIbHOCTH.

HenpepeiBHOCTS Tipenena paBHOMEPHO cxoasieicss GyHKIMOHAIbHON MOCIe10BaTEb-
HOCTH.

OYHKIMOHAIBHBIN P U €70 CXOAUMOCTb.

PaBHOMepHas cxonuMocTh GyHKIMOHATIBHOTO psaa. [lpusznak Beliepmpacca.

Teopema 0 HEMPEPBHIBHOCTH CYMMBbI PAaBHOMEPHO CXOSAIIETOCs (PYHKIIMOHAIBHOIO Psijia.
Crnencrtsue.

Teopema 0 HOYWIEHHOM UHTETPUPOBAHUM (PYHKIIMOHAJIBHBIX PS/IOB.

Teopema o nouweHHOM nupdepeHInpoBaHNH (HYHKIIMOHATBHBIX PS/I0B.

Teopema AGensi, ciencTBue.

Paguyc cxoauMoCTH CTENIEHHOTO psAJia, €T0 BHIYUCIICHUE.

CBolicTBa CTENIEHHBIX PSI0B.

Pan Teiinopa. [lonsatue. Kpurepuii cxonumoctu. JlocTaToqHOE YyCI0BHE CXOAUMOCTH Ha
npoMexyTtke. HeoOxoaumoe ycioBue CX0IUMOCTH.

Paznoxxenue snemenTapHbix GyHkuui B pan Teitnopa.

[Tpunoxenus psanos Teitopa.

3anaua onpezeneHus 00béMa HWIMHApUYEcKoro Opyca. OnpeseneHue ABOWHOTO HHTE-
rpaja.

Cymwmsl [lapOy asst 1BOMHOTO MHTErpalia, UX CBOMCTBA. Y CIOBHE CYIIECTBOBAHUS ABOM-
HOT'O MHTErpaJa.

OcHOBHBIE CBOWCTBA JJBOMHBIX MHTEIPAJIOB.

[TpuBeneHre ABOMHOTO UHTETPajIa K IOBTOPHOMY ISl ClIy4asi IpSMOYTOJIbHOM 001acTy.
[TpuBeneHne ABOMHOrO MHTErpasia K HOBTOPHOMY JUIA CIIydasi KpUBOJIMHEHHON 00JIacTH.
Brruncnenue 1BOHHOro HHTErpaia B MOJIIPHBIX KOOPIWHATAX.

3aMeHa IEPEMEHHBIX B IBOMHOM MHTETpaJIe.

[IpunoxeHusi ABOMHOTO MHTETpaa.

3aadya HaxOXkACHUs Macchl Tena. OnpeneneHnue TPOMHOro UHTErpaa.



59. CpoiicTBa TpOIHOTO UHTETpAJIA.

60. CBeneHne TPOMHOTO MHTETpajia K MOBTOPHOMY IS CITydasi MPSIMOYTOJILHOTO Mapasiesie-
numnenaa.

61. Beruuciienre TpoHOTO HHTETPaIA IO MPOU3BOIIEHOMY 00BEMY.

62. Beiuucienue TpoitHOro HHTErpaia B UIMHIPUUECKUX KOOPAUHATAX.

63. Beruuciienne TpoitHOro nHTErpasia B chepruuecKux KOOPAHHATAX.

64. ITpwioxeHus: TPOWHOTO HHTErpaa.

65. KpuBonuneitabpiit uaTEerpan 1-ro poaa.

66. CBeneHre KpUBOJIMHEWHOTO HHTETpajia 1-ro poaa K onpeeeHHOMY UHTerpaty.

67. KpuBonuHelHHbIN HHTErpall 2-ro poJa.

68. CyiiecTBOoBaHNE U BBIUKCICHHE KPUBOJIMHEWHOTO HHTETpajia 2-ro poja.

69. ®opmyna ['puna. Beruncnenue miomaaei mpyu IOMOITH KPUBOJIMHEHHOT0 HHTerpaja 2-
ro poja.

70. YciioBre HE3aBUCMMOCTH KPUBOJIMHEWHOTO HHTETPajia BTOPOTO POAA OT IMyTH UHTETPHU-
pPOBaHMSL.

71. ITpusnak momHoro auddepennnana u HaxokKAEHUE IEPBOOOPA3HOM I CITydast IPsSMO-
YTOJIbHON 00JaCTH.

72. TloBepXHOCTHBII HHTETpa nepBoro pona. [lonsrue.

73. Briuucienre noBepXHOCTHOTO UHTerpania 1-ro pona. Pacuernas ¢popmya.

74. BprynciieHHe II0IIaiel MOBEPXHOCTEH.

75. Ctopona noBepxHocTU. OpUeHTaIUs TOBEPXHOCTH H MIPOCTPAHCTBA.

76. TToBepXHOCTHBIN MHTETPATI BTOPOTO POJIA.

OneHouHble cpeACTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C yUETOM MX MHIMBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIp1 HEOOXOMMOCTH MHBAJIUAAM U JIULIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUH NPOLIETYPhl OLIEHUBAHUS PE3YyJIbTAaTOB 00yUYEHUs MHBAINUJIOB U JIULL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBbSI IIPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIAYaJIbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JJIs1 00YyHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U MHBAJIMJOB IMpOLEAypa OLECHUBAHUS PE3yJbTaTOB OOYYEHHS O TUCUUIUIMHE MOKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa onieHUBaHUSI pe3yIbTATOB 00YUESHHSI MHBAINUIOB U JIUI] C OTPAHUYEHHBIMHU BO3-
MOYKHOCTSIMH 3/I0POBbS 110 AUCLUIUIMHE (MOAYIIIO) IpelyCMaTpUBAET MpeocTaBIeHue HHPopMa-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHHYCHHSIM UX 3/I0POBBS U BOCIIPHUSITHS MHPOPMAIIUH:

Jlnist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig U1 ¢ HapyIeHUSIMU CiyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT'O TIOKYMEHTA.

JlaHHBIH MepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Y-
YAFOIIHUXCS.



5.YUYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECHEYEHHME
YYEBHOM JUCLUIIAHBI

5.1 OcHoBHasl 1UTEpPaTypa:
1. Kyapssues, JI. [{. Kypc marematudeckoro aHanu3a [ JIeKTpOHHBIN pecypc] : yueo-

HuK i 6akanaBpos : B 3 T. T. 1/ JI. [I. KynpsiBues. - 6-e u3zf., nepepad. u goi. - M. : FOpaiir,
2017. - 703 c. - https://biblio-online.ru/book/7C2C72EF-CCB8-46A9-8933-E57E32874DCO.
2. Kynpssues, JleB JImutpuesnu. Kypc MaTemaruieckoro ananusa : yueOHuUK ais Oa-

KaJIaBPOB : YUCOHUK ISl CTYJICHTOB BY30B, O0yYaIONUXCS 10 €CTECTBEHHOHAYYHBIM U TEXHUYE-
CKHMM HampapieHusM U cneruanbHocTsM. T. 1/ Kyapssies, Jles Jimurpuesuu ; JI. JI. Kyapss-
1eB ; Mock. ¢pusuko-texH. ue-T (I'oc. yH-T). - 6-¢ u31. - Mocksa : FOpaiit, 2012. - 703 c. - (ba-
kanaBp. bazoBsrii kypc). - ISBN 9785991618076. 50 miT.

3. Kynpssues, JI. JI. Kypc MaTemaTrueckoro aHanusa [ DIeKTPOHHBIN pecypc] : yueo-
HuK Juig 6akanaBpoB : B3 T. T. 2, ku. 2 / JI. [I. Kynpssues. - 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 maTemaTuyeckoro ananusa [ DIeKTpOHHBIN pecypc] : yued-

HuK i 6akanaBpoB : B 3 T. T. 2, xu. 1 / JI. [I. KynpsBues. - 6-e u3n., nepepad. u gor. - M. :
FOpaiit, 2017. - 396 c. - https://biblio-online.ru/book/7D271B58-9EC1-4580-8A72-
3004490773F2.

5. Kynpssies, Jle Jmurpresnd. Kypc MaTeMaTn4ecKkoro aHaamusa : y4eOHUK 171t Oaka-
JIaBPOB : YUEOHHUK JJIsI CTYACHTOB BY30B, 00YYarONIMXCsI [0 €CTECTBEHHOHAYYHBIM M TEXHHYEC-

CKMM HampaBlieHusIM U criennanbHocTsaM. T. 2 / Kynpsisues, Jle Imutpuesuu ; JI. /1. Kynpss-
1ieB ; Mock. ¢pusuko-texH. uH-T (['oc. yH-T). - 6-¢ u3a. - Mocksa : FOpaiit, 2012. - 720 c. - (ba-
kanaBp. bazoserii kypce). - ISBN 9785991618939. 50 mt.

6. Kanaiinuna, 'annna Bennamunosna (Ky6I'Y). Maremarnueckuii ananus. [pemens.
HenpepriBaHocTh: yuebHoe nocodue / I'. B. Kanaitnuna, H. M. CennoBa ; M-Bo 006pazoBanus u
Hayku Poc. ®enepanuu, Kybanckuii roc. yH-1. - Kpacnoaap : [Ky0OaHckuiil rocynapcTBeHHBIIH
yauBepcurert], 2018. - 114 c. : ui. - bubnuorp.: c. 113. - ISBN 978-5-8209-1495-9 :70 wmt.

5.2 lonoiHuTeIBHAS JIUTEPATYPA:

1. C6opuuk 3ama4 1o MaTeMaTHYECKOMY aHAIN3y [DIEKTPOHHBIH pecypc] : yue6HOe mocobdue.
T. 1 : IIpenen. HenpepsiBHoCTh. Juddepenumpyemocts / JI. JI. Kyapssues [u ap.]. - M. :
OU3MATIINT, 2010. - 496 c. - https://e.lanbook.com/book/2226#book name.

2. COOpHMK 3a1a4 [0 MaTEMATHYECKOMY aHAIIM3y [DIeKTPOHHBIA pecypc] : yuebHOe mocobue.
Towm 2 : Unrerpainst. Paast / JILJI. Kynpsasues [u ap.]. - Mocksa : @usmatnut, 2009. - 504 c. -
https://e.lanbook.com/book/2227#book_name.

3. C6opHHK 3a1a4 10 MATEMATHYECKOMY aHAIM3y [ DIEeKTPOHHLIH pecypc] : yuebHOe mocobue.
Towm 3 : ®ynkuuu Heckonbkux nepemenHsix / JI.JI. Kyapssues [u ap.]. - Mocksa : ®uszmar-
aut, 2003. - 472 c. - https://e.lanbook.com/book/2220#book_name.

4, ®uxrenronsi, I'. M. Kypc muddepeHiuanbHoro ¥ MHTErpaIbHOTO HCUUCIIEHHS [ DIEKTPOH-
HbII pecypc] : yuebnuk : B 3 T. T. 1 / @uxrtenronsu I'. M. - CII6. : Jlans, 2018. - 608 c. -
https://e.lanbook.com/book/100938#authors.

5. ®uxrenronsi, I'. M. Kypc quddepeHnnansHoro 1 MHTErpaibHOro HCUMCIeH s [ DIeKTPOH-

HbII pecypc] : yueOHuk : B 3 1. T. 2 / @uxtenronsu I'. M. - CIIO. : Jlans, 2018. - 800 c. -
https://e.lanbook.com/book/104963#authors.



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/2226#book_name
https://e.lanbook.com/book/2227#book_name
https://e.lanbook.com/book/100938#authors
https://e.lanbook.com/book/104963#authors

6. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHHKAIMOHHOM ceTn «HHTep-
HET», B TOM YHCJIe COBpeMeHHbIe MPodecCHOHATbLHBIE 0a3bl JAHHBIX H HH()OPMALHOHHbIE
CIPaBOYHbIE CHCTEMbI, HEOOXOAUMBbIE /LISl 0CBOCHHUSI THCHHILIHHBI.
1. CmpaBouno-npaBoBas cucrema «Koncynsrant [Tiroc» (http://www.consultant.ru)

2. Tlopran oTkpbITHIX TaHHBIX Poccuiickoit denepeparuu https://data.gov.ru

3. ba3a OTKpBITBIX JaHHBIX MUHHUCTEpPCTBA Tpyla H  COUMAIBHOM 3amutel PD
https://rosmintrud.ru/opendata

4. ba3za nanabix Hayunoit anexrponnsiii oudnuoreku eLIBRARY.RU https://elibrary.ru/

5. baza manapix BcepoccHiiCKOro MHCTUTYyTa HAy4yHOM M TexHUYecKod uHpopmanmu (BU-
HUTHW) PAH http://www2.viniti.ru/

6. ba3bl qaHHBIX B cepe UHTEIUIEKTYaIbHOW COOCTBEHHOCTH, BKIIIOYAsl MAaTEHTHbIE 0a3bl 1aH-
HBIX WWW.rusnano.com

7. ba3pl JaHHBIX U aHATUTUYECKUE MyONIUKanU «Y HUBEPCUTETCKast HHPOPMAITMOHHAS CUCTEMa
POCCHI» https://uisrussia.msu.ru/

8. Bukwumenus, cBoOOgHAas OSHUOUKIONEAMsS. [DnaekTpoHHbt pecypc]. —  Wikipedia
http://ru.wikipedia.org

7. MeToauyeckue yKazaHus s 00y4a0UUXCcsl M0 OCBOEHHIO JUCIUIJIMHBI

YyeOHasi 1eATeIbHOCTh MPOXOAUT B COOTBETCTBUU € TpadukoM yuebHoro mporiecca. [Ipo-
[IECC CaMOCTOSITENIbHONW PadOThl KOHTPOJIUPYETCSI BO BPeMsl ayJJUTOPHBIX 3aHATHHA Y WHIAMBHILY-
aNbHBIX KOHCYIbTaIui. CaMocTosiTeNbHAs padoTa CTYJCHTOB IPOBOAUTCS B (hOpME U3yUEHHUS OT-
JIeNTbHBIX TEOPETUYECKHIX BOIIPOCOB TI0 MpeIaraeMoi JINTEPaType U BHITIOTHEHUH TPAKTHIECKUX
3a/laHui 0 pa300paHHBIM BO BpeMs ayJUTOPHBIX 3aHATUN IpUMEpaM.

@OH/T OLICHOYHBIX CPEACTB TUCHMIUIMHBI COCTOUT M3 CPEACTB TEKYIIEro KOHTPOJIS (CM.
CITUCOK JTAaOOpaTOPHBIX padoT, 3a/1a4 U BOMPOCOB) M UTOTOBOM aTTeCTAINH (3a4eTa, YK3aMEeHa).

B kadecTBe OLIEHOUYHBIX CPECTB, UCIIOIb3YEMbIX /ISl TEKYILEro KOHTPOJIS YCIIEBaeMOCTH,
IpeJIaraeTcsl MepeyeHb BOMPOCOB, KOTOPBIE MPOpadaTHIBAIOTCS B MPOIIECCE OCBOSHUS Kypca.
JlaHHBII nepevyeHb OXBaThIBAa€T BCE OCHOBHBIE pa3Jieibl Kypca, BKIIIOUas 3HaHUS, MOJTy4aeMble BO
BpEMs CAaMOCTOSITENTbHOW paboThl. Kpome Toro, BaKHBIM 3JIEMEHTOM TEXHOJIOTHH SIBJISIETCS CaMO-
CTOSITENIBHOE peIIeHUe CTYACHTaMH U claya 3aJJaHui. DTO MOJHOCThIO MHANWBUYalIbHas Gopma
o0yuenwnst. CTy/IeHT pacCKa3bIBaeT CBOE PEIICHHUE MPETOIaBaTENI0, OTBEUACT Ha IOTIOTHUTEIILHBIC
BOIIPOCHI.

B ocBoeHNMM qUCIMTUIMHBI MHBATMAAMH U JIUIIAMU C OTPAHUYCHHBIMHA BO3MOXHOCTSIMH
3/10pOBbsI 0OJIbIIIOE 3HAYCHNE UMEET MHIUBHyalibHast yueOHast padoTa (KOHCYIbTAIlUH) — J10-
MIOJTHUTETBHOE Pa3bsICHEHUE YIeOHOTO MaTepraa.

WuauBuyanbHble KOHCYIBTAILUH 10 MIPEIMETY SIBJISIOTCS BAXKHBIM (DaKTOPOM, CIIOCO0-
CTBYIOIIMM WHAMBHyaTH3aIUN O0YUCHHS U YCTAHOBJIICHUIO BOCITUTATEIIHLHOTO KOHTAKTa MEXKITY
npernojiaBaTesaeM U 00yJaromuMCsl MHBAJIUJIOM WIIM JIULIOM C OTpPaHMYEHHBIMH BO3MOKHOCTSIMHU
3JIOPOBBAI.

8. IlepeyeHbr MHPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
o0pa3oBaTeIbHOIO Ipolecca

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.
HUcnonbp3oBanue OJICKTPOHHBIX HpGSCHTaHI/II\/'I IIpU IPOBECACHUHN JICKIIMOHHBIX U IIPAKTHUYC-

CKUX 3aHIATUH.

8.2 IlepeyeHb HEOOXOAMMOTI0 MPOrPAMMHOI0 O0ecTeYeHusl.


http://www.consultant.ru/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://www2.viniti.ru/
http://www.rusnano.com/
https://uisrussia.msu.ru/
http://ru.wikipedia.org/

1. Onepamuonnas cuctema MS Windows.
2. WurerpupoBannoe oducHoe npuinoxenue MS Office.
3. IlporpammHoe obecrieueHHe st OpraHU3aluH YIPaBIsSEeMOro KOJUIEKTUBHOTO U 0e3-

omacHoro pocryna B latepHer.

8.3 llepeuenb He00OX0AUMBIX HHGOPMANUOHHBIX CIIPABOYHBIX CHCTEM
1. Dnexrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

2. DnekrponHas oubauoreka Kyol'y
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=31eKTPOHHbIN

3. DnexktpoHHast Oubnuoreynas cucrema «YHuepcuterckas Oubmmoreka ONLINE»

(http://www.biblioclub.ru)

4. CripaBouHo-npaBoBasi cucrema «Koncynprant [Troc» (http://www.consultant.ru)
5. OBC UznarenbcrBa «Jlanby» http://e.lanbook.com/ OO0 UspmarensctBo «JIaHb»

6. OBC «YHuBepcuteTckas Ondimoreka oHaiiy www.biblioclub.ru OO0 «/Iupekr-Mennay
7. 9BC «BOOK.ruy https://www.book.ru_ OO0 «KuoPyc menna

8. OBC «ZNANIUM.COM» www.znanium.com OO0 «3HAHNYM)»

Iepeyenn gorosopos IBC (3a neproa, COOTBETCTBYIONIHIA CPOKY MoJyueHus oOpasoBanus o OOIT)

roj

Y4eOHblii HaunMeHoBaHMe JOKYMEHTA ¢ YKa3aHHEM PeKBU3HTOB Cpok feiicTBUA JOKY-

MCHTA

2018/2019 | OBC UsznarensctBa «Jlanw» http://e.lanbook.com/ OO0 Uz narenscTBO C01.01.18 mo 31.12.18
«JIamb» Jorosop Ne 99 ot 30 HOs1Opst 2017 T.
OBC «YHuBepcureTckas oubnanoreka ornain» Www.biblioclub.ru C01.01.18 mo 31.12.18
000 «upext-Memua» JJorosop Ne 0811/2017/3 ot 08 HOstOpst 2017 .
3BC «¥Opaiim» http://www.biblio-online.ru OO0 DnexTpoHHOE H3/a- C20.01.18 mo 19.01.19

tenbeTBO «FOpaiit» JJorosop Ne0811/2017/2 ot 08 HostOpst 2017 1.
3BC «BOOK.ru» https://www.book.ru OO0 «KuoPyc memua» loro- C09.01.18 mo 31.12.18

Bop Ne 61/223-®3 ot 09 siuBaps 2018 1.
OBC «ZNANIUM.COM» www.znanium.com OO0 «3HAHUYM» Jlo- | C 01.01.18 mo 31.12.18

roBop Ne 1812/2017 or 18 nexabpst 2017 r.

9. MaTepHaJIbHO-TeXHI/I‘IeCKaH 6333, HeoOXoauMast JAJ1s OCYHIECTBJICHUA 06pa3013a-
TEJBbHOT0 IMpouecca 1o TuCuMIIMHE

Ne Bun pabor

MarepuanbHO-TeXHUYECKOE 00ecredyeHNe JUCIIUILINHBI
(MOyJIsl) ¥ OCHAIIEHHOCTD

JIEKIIMOHHBIE 3aHITHS

JlexumoHHas ayAUTOPHsI, OCHAILIEHHAs! NIPE3CHTALlMOHHON TeX-
HUKOH (IIPOEKTOp, IKpaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBY-
oMM IporpaMMHbIM obecnieuenueM (I10), nocka

Ayn. 129, 131, A3016, A305, A307

JlaGopaTopHbIe 3aHATHS

AynuTopusi, yKOMIUIEKTOBaHHAs MApKEPHOM TOCKOH
Ayn. 147-150, 133

['pynmnoBbie (MHOAUBUIY-
aJIbHBIC) KOHCYJIbTAIIUU

AynuTopusi, yKOMIUIGKTOBaHHAsI MApKEPHOH JIOCKOH
Ayn. 147-150, 133

Texymui KOHTPOIIb, IIPO-
MEXYTOYHAsl aTTeCTalus

AynuTopusi, yKOMIUIEKTOBaHHAs MApKEPHOM TOCKOH
Ayn. 147-150, 133

CamocTosTenbHas pabora

Kabuner myist caMmocTosTENbHOM PabOTHI, OCHAIIICHHBIA KOMITh-
IOTEPHOH TEXHUKOH C BO3MOYKHOCTBIO MOJKIIOYEHMSI K CETH
«HTEepHeT», MpOorpaMMOi 3KpaHHOTO YBEIMUYEHUs U obecrie-
YEHHBIN IOCTYTIOM B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30Ba-
TeIbHYIO cpeny yHuBepcuteTa. Aya. 102-A u yuTanbHbBIN 32l



http://www.elibrary.ru)/
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=Электронный
http://www.biblioclub.ru/
http://www.consultant.ru/
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.book.ru/
http://znanium.com/catalog.php
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.book.ru/
http://znanium.com/catalog.php

