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Pabouast mporpamma aucturuinabel «Martemarndeckuii anainms |1» cocraBiieHa B COOTBETCTBHH C
®denepalibHBIM  TOCYIAPCTBEHHBIM 00Pa30BATENbHBIM CTAaHAAPTOM BBICHIETO 00pa30BaHUS
(®I'OC BO) no nanpapnenuto moarotroBku 01.03.02 IlpuknagHas MaTemMaTrka U HHPOpPMATHKA
1o npodmio MareMaTHIeCKOe MOJICITMPOBAHKE B €CTECTBOSHAHUU M TEXHOJIOTHSI.

IIporpammy cocraBuiIn:

H.O. UyOsIps, KaH. ¢u3.-MaT. HayK, goir  KIIM

MOIIIUCH

H.M. Ceunona, xana. ¢pus.-mar. Hayk, jgou. KIIM (,./ tc (77’ i
MOITTUCE

Pabouast mporpaMmma AMCHUILIMHEI yTBEPXKICHA Ha 3acCelaHUU Kadeapbl NPUKIaJHOH MaTeMaTH-
Kk, mpotokon Ne 10 ot 24.05.2022 r.

3aBenyromnuii kageapoit (pa3padboTunka)
1.¢.-M.H., npodeccop M. X. YpTeHOB

Pabouas mporpamma AHCUMIUIMHBEI OOCYX/I€HA HA 3acelaHuM Kadeapbl:
- IPUKJIATHON MaTeMaTukH, npoTokoi Ne 10 ot 24.05.2022 r.
3aBenyronuii kageapoil (BBITYCKArOIICH)

1.¢.-M.H., npodeccop M. X. YpTeHOB

- ”H(GOPMALIMOHHBIX TEXHOJOrui, mpotokoa Ne 13 ot 18.05.2022 r.
3aBenyrouuii kageapoil (BbImycKaromen)
K.(p.-m.H. B.B. [loakon3un

- MaTEMaTHUYECKOr0 MoieanupoBanus, npotokon Ne 8 ot 22.04.2022 r.
3aBenyrouuii kageapoil (BbIIycKaromen)
akan. PAH, n.¢.-m.H., mpodeccop B.A. baberniko

YTBepkJeHa Ha 3aceJaHUM Y4eOHO-METOJUYECKON KoMmHccHM (DaKkynbTeTa KOMIBIOTEPHBIX
TEXHOJIOTHUI M NPUKIAJIHOW MATEMaTUKH

npotokoia Ne 6 ot 25.05.2022 1.

[Tpencenarens YMK dakynsrera KoBanenko A.B, k.3.H., TOIIEHT o>

Penien3eHTHI:

Tanomuukosa TatesiHa JIeoHHIOBHA.
JIokTOp TearoruyecKkux Hayk, KaHauaaT (pu3nkKo-mareMaTudeckux Hayk, mpodeccop. [loger-
HBI paOOTHUK BBICIIETO MpodeccuoHanbHOro obpazoBanusi P®. Jlupektop nnctutyra hyHma-
MeHTalbHBIX HayK (MPH) ®T'BOY BO «KyoI'TY».

MapxkoB Burannii Hukonaesuu.

Jloktop TexHnueckux Hayk. [Ipodeccop kadenpsl nHGOPMAIIMOHHBIX CUCTEM U MPOrPaMMHPO-
BaHUS MHCTUTYTAa KOMIIBIOTEPHBIX cucteM U uH(popmannoHHoi Oe3zonacHoctu (MKCullb)
OI'BOY BO «KyoI'TY».



1. HEJINX U 3AJAYN OCBOEHUA JUCIIUITJIMHBbI
Henn u3yyeHuss AMCUMILIMHBI ONPEIEIEHBI TOCYIapCTBEHHBIM 00pa30BaTE/IbHBIM CTaH-

JapTOM BBICIIET0 00pa3oBaHUs U cooTHeceHbl ¢ obmumu 1emsimu OOIT BO no mampaBieHuto
noaroToBku «lIpuknagHas MaremaTrka 1 ”HQOPMATHKA», B paMKaX KOTOPOU MPerno1aeTcs IuC-
LMILIMHA.
1.1 llean ocBOeHUS TUCHUILIHHDI.
[lenbro npenogaBaHus U U3y4eHUs TUCHUIUIMHBI «MaTtemarudeckuii ananus 11» sBusercs
(dhopMUpOBaHHE TIPEICTABICHUI 00 0000IICHUSX MOHATUSAX MaTEMATHIECKOTO aHAIM3a HA CITyJaid

MHOT'OMEPHBIX IPOCTPAHCTB U (PYHKIIMOHAJIBHBIX [10CJIE10BATEIbHOCTEN U PAZOB U POJIU 3TUX
0000111eHUH B CHCTEME MaTeMaTHYECKUX HAYK U MPUIIOKEHUSIX B €CTECTBCHHBIX HayKaX.

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

- 3HATHh OCHOBHBIE MOHATHS, ITOJIOKEHUS U METOIbl MATEMAaTHYECKOI'0 aHAJIN3a B MHOT'O-

MEpPHBIX MTPOCTPAHCTBAX;

- yMeTh [IOKa3bIBaTh YTBEPXKIEHUS, clielu(UUYHbIe AT MAaTeMaTUYeCKOro aHajin3a B
MHOTOMEPHBIX MPOCTPAHCTBAX, TPUMEHSITH METOJbl MHOTOMEPHOTO MAaTEMaTUYECKOr0 aHaIM3a
JUISL pEIICHUS] MAaTEeMAaTHYECKUX 3a7a4;

- BJaJeTh METOJaMU OOOOIICHWH MAaTEeMaTHYECKOro aHajiu3a B MHOTOMEPHBIX IPO-
CTPaHCTBaX JJIs UCCACAOBAHMS PA3TMYHBIX MPUKIIAIHBIX 3a1a4.

1.3 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON POrPpaMMBbl.
Jucuunnnna «Marematuueckuil aHanu3 II» oTHocuTCs K BapuMaTMBHOW 4acTH y4eOHOro
IUIaHA.
Jlig u3ydeHuss JUCLUIUIMHBI CTYJCHT JOJDKEH BIIAJECTh 3HAHUSMU, YMEHUSAMH U HaBbIKaMU
10 AMCUUIUINHE «MaremMaTuyeckuii aHaiu3» 0a30BOM 4acTH LIMKJIA y4eOHOT O IJIaHa.
3HaHUs, MOTy4aeMble IPU U3yYEeHUN AUCUUIIINHBL «Maremarnyeckuii aHanus I» ucnomns-
3YIOTCS TIPU U3YYEHUH BCEX JUCLUTLINH.

1.4 Ilepeyennb MIaHMpPyeMbIX pPe3yJbTATOB O0y4eHHMs 1O AUCHHUILIMHE, COOTHECeH-
HBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbHON NMPOrPaMMBbI.

N3yuenne nanHo¥ y4eOHOM TUCHIUILTMHBI HAIPaBlieHO Ha (OpMHUpPOBAaHUE y 00yUaro-
HIUXCS KOMIIETSHIIUHA

Wnnexe | Conepskanue B pe3ynbrare n3ydeHus yaeOHON JUCIUATIIMHBI 00ydaronTruecs
KOMIIE- | KOMIIETCHIINN AOLKHBI
TeHIuH | (W e€ vacTh) 3HATh yMeTh BJIa/IeTh
IIK-1 Cnocoben  pe- | ¢ mpoOJIEMBI, TOCTAa- | ® TPUMEHSTH ® MeETOJaMH Ma-
IIaTh  aKTyaslb- | HOBKM U OOOCHOBAHUS | MOJyYEHHBIE 3HA- | TEMAaTHYECKOTO
Hele M 3HayW- | 3a/1a4 MaTeMarude- HUS JJT UCTIONb- | aHAJIHM3a JUIS HC-
MBbIe 3agaum | CKOTO M MHQOPMallK- | 30BaHMs B IIPaK- | CIEJOBaHUs pas-
NPUKITATHOI OHHOT'O 00ECIIEYCHHsT | TUICCKOM Jes- JUYHBIX TTPHKITA]I-
MaTemaTukn | TIPH HCCIIEI0OBaHIN TEJTBLHOCTH aHa- HBIX 3a/1a4 ¥ BBIOO-
MPHUKIIATHBIX CHCTEM 13a M pelicHus KTHUBHBIX
HH(OPMATHKH pHUKIaxn cHucTe JM3a U perie pasdode
® OCHOBHEIC METOIbI MPUKJIAAHBIX 3a- AJITOPUTMOB I
peIIeHUs] TUTIOBBIX Jad. pEIICHUs U UCCIIe-
3a/1ay MaTeMaThuye- JOBaHMsI Ipodec-
CKOT'0 aHaJInu3a CHOHAJILHBIX 3a7ad.




B pesynbrare u3ydeHnus ydeOHOM JUCUUIUIMHBI 00yYaroIuecs

Nunekc Conepxanue

KOMITe- | KOMIICTCHIUH AODKHE

TeHUMH | (Wi e€ JacTh) 3HATH yMeTh BJIA/IETh
OIIK-1 | CmocobGen mpu- | @ TEOPETUYECCKHE [TO- | ® JIOKAa3bIBaTh e (yHIaMEHTAIb-

MEHATh (pyHAa-
MEHTaJIbHbIC
3HAHUS, TIOJTY-
YeHHbIe B 00Ja-
CTH MaTeMaTH-
YeCKuX H (WJIn)
€CTECTBCHHBIX
HayK, U MCIIOJIb-

30BaTh HX B
npodeccuo-
HaJILHOU nesi-
TEIHHOCTH

JI0KEHUSI, JIe)KAIINE B
OCHOBE IIOCTPOCHUS
METOJIOB MaTeMaTuye-
CKOT0 aHaJIn3a

® OCHOBHBIC METO/BI
pELICHUS TUIIOBBIX
3a/1a4 MaTeMaTuye-
CKOTO aHaJIN3a

YTBEPIKIACHHS,
crienupuIHbIE
JUISL MaTeMaThuye-
CKOT'0 aHajIu3a,

® BLIOpaTh METOT
JUTS pEIICHHUS
KOHKPETHOH 3a-
Jla4yy MaTeMaTH-
YECKOro aHajau3a

HBIMU 3HAHUSIMU
MaTEeMaTHYECKOTO
aHayM3a JUIs uc-
MOJIb30BAaHUS UX B
npodeccuoHab-
HOM J€ATEIIbHOCTH

2. CTpyKTypa M coaep:KaHue THUCHUILINHBI.

2.1 Pacnipenesienne TPyI0EMKOCTH JUCIMILINHBI 10 BUIaM PadoT.
OO6mast Tpya0éMKOCTh JUCIUILIMHBI COCTaBIsAeT 6 3ad.exd. (216 wacoB), ux pacmpenene-
HHE 10 BHJIaM PabOT MPeCTaBICHO B TabIHIIe

Bun paGotsl TpynoeMKoCTb, 4acoB
6 cemecTp
KonrakTHasi paboTa, B TOM 4HcJIe: 138,5
AyauTopHas padora: 144
Jlexyuu (J1) 68
IIpaxmuueckue 3anamus (113)
Jlabopamopuwvie pabomut (JIP) 68
WNnas koHTaKkTHasA padora:
Kontponb camocrositensHoM pabotsl (KCP) 2
ITpomexyrounas arrectanus (MKP) 0,5
CamocrositesibHas padora (CP): 41,8
Kypcosoii mpoexT (KII), kypcoBas pabora (KP) -
CamMomnoaroroBka (mpopaboTka U MOBTOPEHHE JEKIIMOHHOTO MaTepH- 7
asla ¥ MaTepuana yueOHUKOB U y4eOHbIX TOCOOMI, MOArOTOBKA K Jia-
OOpaTOPHBIM M TPAKTUYCCKUM 3aHITHSIM, KOJUIOKBUYMaM M T.JI.)
BrImosTHeHNe HHTMBH Ty IbHBIX 33 JaHHIA 30
Pedepar -
IToaroToBKa K TEKyIIeMy KOHTPOJTIO 4.8
KonTpoJis:
[TOArOTOBKA U Caua SK3aMeHa 35,7
OO0mas Tpy10eMKOCTh | Yac. 216
B TOM 4HCJIe KOHTAKTHAas padoTa 138,5
3a4. ef 6

Bua uTOroBoro KOHTpoJI

3auer, YJK3aMeH

1
MpW HanWYMK 3K3ameHa Mo AUCUUNANHE




2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenenenue Bu10B yaeOHON pabOTHI M UX TPYJOEMKOCTH IO pa3JieiaM JAUCIUILTHHBIL.

AynuTtopHas
No HaumenoBanue paznenos Bcero pabora CP | K
Beero| JI JIP | KCP
1 2 3 4 5 6 7 8 9
. OyHKIIMKM MHOTUX TlepeMeHHBbIX. [Ipe- 20 12 6 6 4 4
111eJ1, HeMIPEPHIBHOCTh
) HuddepenurpoBanue GyHKIHI MHO- 43 30 16 | 14 5 8
+ |THUX MEepPEeMEHHBIX
3 UccnenoBanmne QpyHKIMI MHOTHX TI€- 20 12 5 5 4 4
- |peMEHHBIX
4 OyHKIMOHATbHBIE TOCIEI0BATEIILHOCT 14
42 28 16 6 8
OYHKIIMOHATBHBIE PSIIIBI
5 JIBOIHBIC HHTETPATBI 30 18 10 | 10 6 6
6  |Tpoiinbie HHTETpAITBI 25 16 8 8 6 6
7 KpuBonvHeliHbIe HHTETPAJIbI 21 12 6 6 6 6
8 [ToBepXHOCTHBIE UHTETPATIBI 17,5 12 6 6 2 48 | 2,7
Bcero 1o pasnenam TUCITUTUITMHBL 2155 | 138 68 68 2 1418 35,7
ITpomexyrounas arrectanus (UKP) 0,5 0,5
Hroro 216 [138,5| 68 | 68 2 |418]| 35,7

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatus / cemuHapsl, JIP — mabopaTopHsbie 3aHs-
tusi, CP — camoctositensHas pabota cryaenta, KCP — koHTponupyemas pabora cryneHTa, I3-
MOJIMOTOBKA 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

.| DYHKIMH MHOTHX

MIePEMEHHBIX.
[Ipenen, nenpe-
PBIBHOCTh

[ToHsITHE EBKIMA0OBOM IIJIOCKOCTH U €BKJIMI0OBA IIPO-
crpancTBa. [lorsTue pyHkumnm 2-X u 3-X MepeMeHHBIX,
npumepsl. [loHsITHE M-MEPHOTO KOOPAUHATHOTO MPO-
CTpPaHCTBa U M-MEPHOI'O €BKJIMA0BA IPOCTPAHCTBA.
MHoO)kecTBa B HUX.

Cxongmumecs nocienoBarenpnoctu B E. Jlemma o no-
KOOPJAMHATHOU cX0auMOCTH. DyHaMeHTaIbHas Mocie-
nosarenbHocTh B E™. Kpurepuii Komu. Orpannuennas
nocienobarenbHocTh B . Teopema Bosblano-
Beitepmitpacca. IIpenensHast Touka MHOXeCTBa. Jlemma.
[TonsiTre penena GyHKIIMA MHOTUX IIEPEMEHHBIX (110
['eiine, mo Komn). DKBUBaJIEHTHOCTH OMPEICICHUN.
ApudmeTnieckre CBONCTBA IPEIEIIOB.

[TosTopusie npeaenst. [Ipumepsl. [loustue. Teopema o
CBSI3U MEXIY JBOMHBIMHU M TIOBTOPUBIMH MpPE/IEIaMHU.
Omnpenenenne GyHKIIMU MHOTUX MIEPEMEHHBIX, HEMpe-
pBIBHOM B TOuKE. [Ipumepsl.

Teopema 0 HEMPEPHIBHOCTH CIOKHOM (PYHKIIMI MHOTHUX
MePEMEHHBIX.

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

| -s1 reopema Beiiepmrpacca.

2-51 reopema Beliepurpacca.

Orpoc 1o pe3yiib-
TaTaM UHIUBUIY-
QJIBHOTO 33JJaHUS

Huddepenumpo-
BaHUE (PyHKIMIT
MHOTHX TIepEMEH-
HBIX

Yactueie mpousBoansbie. [lonstue, mpumepsl. ['eomeT-
puueckuii cMeici. [Tonarue nuddepenmpyemoctu
(GYHKIIMM MHOTHX IIEpEMEHHBIX. JleMMa 00 KBHBaJICHT-
HOCTH 2-X omnpeneneHuil. CBa3b Mexny TuddepeHiupy-
€MOCTBIO U CYIIECTBOBAaHHEM YaCTHBIX MTPON3BO/IHBIX,
MeXIy A} PepeHIHPYEMOCTHIO U HEPEPHIBHOCTBIO.
['eomerpuueckuii cMpica nudhepeHITupyeMOoCcTH (. M.11.
JocTtarounoe ycnosue nuddepeHunpyeMocTy QyHKIHH
MHOTHX MEpEMEHHBIX B TOUKe. Teopema o nuddepeH-
upyemMocT cinoxHou ¢.m.1. Juddepermman ¢.m.m.
Onpenenenne, reoMeTpudecknii cmeicit. UTHBapuaHT-
HOCTh opmbl tuddepenuana 1-ro nopsaka. [Ipouns-
BOJ[HAs IO HanpasJyieHHIo. ['pagnent. YacTHble mpons-
BOJIHBIE BBICHIMX MOPsiKOB. [Tonstue. JJocraTounoe
YCIIOBHE PABEHCTBA CMEIIAHHBIX MPOU3BOHBIX.
Juddepennnanst BeICIIUX MOpsakoB ¢.M.1. Hennsapu-
aHTHOCTh uX popmbl. Dopmymna Teitnopa mist G.M.11.
Teopema o nuddepentmpyeMoctu GyHKIIUN OTHOM Tie-
PEMEHHOM, 3aJITAaHHON HESBHO

Orpoc 1o pe3yiib-
TaTaM UHAUBUIY-
QIBHOTO 33JJaHUS

[

2

3

4

HUccnenosanue

[Tonsitue sxctpemyma ¢.m.11. Heobxoammoe ycioBue

1. Ompoc mo pe-




GYHKIIMA MHOTHX

JIOKAJIBHOTO 3KCTPEMyMa.

3yjabTaTaM HMHAN-

QYHKIMOHAIBHBINA P U €70 CXOAUMOCTb.
PaBHOMepHas cX0AUMOCTh (DYHKIIMOHAIBHOI'O PAAA.
IIpusnak Beiiepmrpacca. Teopema 0 HEIPEPBIBHOCTH
CYMMBI PAaBHOMEPHO CXOASIIErocs (PyHKIIMOHAIBHOTO
psaaa. CneacrBue. Teopema 0 HOYWIEHHOM UHTETPUPOBa-
HUM (PyHKIIMOHAIBHBIX ps1oB. Teopema o nouseHHOM
G epeHIMpoBaHnN QYHKITMOHAIBHBIX pAaoB. Teo-
pema Abens, cinencreue. Paanyc cxoauMocTu cTerneH-
HOTO psifia, ero BbiunciaeHue. CBOMCTBA CTENEHHBIX psi-
noB. Psapg Teitnopa. [Tonstue. Kputepuit cxonumocTtu
psna Teiutopa. /JloctaTouHOE yCI0BUE CXOAUMOCTH Psia
Teiiopa Ha mpoMexXyTKe. PaznoskeHue 3eMeHTapHbIX
¢ynkuuii B pan Telinopa. [punoxenus panos Teinopa.

nepeMeHHbIX  |JlocTaToyHOE YCIOBHE JOKAIBHOIO AKCTpeMyMa (.M.II. [BUAYAJIILHOTO 3aja-
KacarenbHast III0CKOCTb U HOPMaJIb K IIOBEPXHOCTH. HUS
Cucrema (yHKIMIA, 331aHHBIX HEesABHO. Beruucnenue ux (2. KoHtposbHas
YACTHBIX ITPOU3BOJHBIX. pabota
3aBucumocts Qynkuuii. [lonsrue. loctatrounoe ycno- |3. KomiokBuym
BHE€ HE3aBHUCUMOCTH.
YcnoBHelit akctpemym. [TonsiTre, 00IIHIT METOT €ro
IIOMCKA.
Merton MHOXKUTENEH Jlarpanxa.
.| @yHKIMOHANBHBIE |DYHKIIMOHAJIBHASA [TOCIIEN0BATENbHOCTD. [loHsATHE, 1. Ompoc mo pe-
IIOCJIEI0BATEIIbHO- [IpUMephl. [IoToyeuHast u paBHOMEpHask CXOIUMOCTH 3yjapTaTaM  HMHJH-
CTH (bYHKLINOHATIBHOH MOCIE10BATEIbHOCTH. BUyaJbHOTO 3aja-
OyHkuuoHanbHble |HenpepplBHOCTH Ipefena paBHOMEPHO CXOMSILUECHCS  |[HUS.
pAaabl (GYHKLIMOHAIBHOM MOCIE10BATEIbHOCTH. 2. KonrtposbHas

pabora

JIBOMiHbBIE MHTE-
rpaJibl

3anava onpeneneHus 0obEMa IIMIHMHIPUIECKOTO Opyca.
Omnpenenenue asoitHoro unTerpana. Cymmsl apOy ans
JIBOMHOT'O MHTErpasa, uX CBOMCTBA. Y CIIOBUE CyIle-
CTBOBaHMS JIBOMHOr0 HTerpaina. OCHOBHbIE CBOMCTBA
JIBOMHBIX UHTETpasioB. [IpuBeneHrne TBOMHOTO UHTETpa-
J1a K TIOBTOPHOMY JIJIsI CTy4ast IPSIMOYTOJIbHOM 00JIacTH.
[IpuBeneHre JBOMHOTO UHTErpajga K MOBTOPHOMY JJIst
Cily4asi KpUBOJMHEWHOM o00acTu. Beraucnenue qBoi-
HOTO MHTErpaja B NOJIIPHBIX KOOpANHATaX. 3aMeHa Ie-
PEMEHHBIX B ABOMHOM HHTerpane. [Ipunoxenus 1Boii-
HOT'O MHTErpaa.

1. Ompoc mo pe-
3yJabTaTaM  WUHJIU-
BUJIyaJIbHOTO 3aJ1a-
HUA

Tpolinble nHTE-

3ajada HaXOKIAeHUs Macchl Tenna. Onpeaesenne Tpou-

1. Omnpoc mo pe-

rpaJIbl HOro uHrerpaia. CBolicTBa TpoiHOro uHTerpana. Cee- [3ynbprataM  WHAH-
JIEHE TPOMHOI0 MHTETpaJla K IOBTOPHOMY JUIS ClIydasl |[BUJIyaJIbHOTO 3ajia-
IIPSAIMOYTOJIBHOTO ITapajuleienumena. Berarucienue HUs
TPOWHOTO UHTETPajia MO IPOU3BOIHLHOMY 00BEMY. 2. KoHTponbHas
Brruncinenne TpOMHOIO MHTErpajla B WIMHAPUYECKUX [paboTa
KOOpJAMHATaX. Berynciienne TpoitHOro NHTErpana B
cepuyeckux koopauHarax. [Ipunoxenus TpoiHOro
MHTETpaJIa.

2 3 4




7.| KpuBonuHeiinbie
UHTETPAIIbI

KpuBonuneiinsie nHTerpasiel 1-ro pona. CBenenue k
OIIpEIETICHHOMY HHTerpairy. KpuBoIMHEMHBIA HHTErpall
2-ro pona. CymecrBoBanue u BerunciaeHue KMBP. Broi-
yucnenue mwionaaei npu nomowu KMBP. Ycenosue He-

3aBucumMoctd KMBP ot mytu unterpuposanus. [1pu-

3HAK MOJTHOTO AuddepeHnnaia u HaxoxJICHUEe epBO-
o0pa3Hoii 1 ciyyasi IpSIMOYToJIbHOM 00J1acTH.

Onpoc 1o pe3yib-
TaTam UHIAUBUIY-
AJIBHOTO 33aJJaHUs

8. TloBepxHOCTHBIE
WHTErpaJibl

[ToBepxHocTHBIN uHTErpal 1-ro pona.llonstue. Borunc-
JICHHWE MMOBEPXHOCTHOTO MHTErpasia. PacueTHas ¢popmy-
na. Berurcnenue miomaay nosepxHoctu. CTopoHa mo-
BepxHOCTH. OpUEHTaLMsI TOBEPXHOCTH U MPOCTPAHCTBA.
[ToBepXHOCTHBII UHTErpa BTOPOTO poja [l clydyaeB
SIBHOTO M HESIBHOT'O 33/IaHUs TTOBEPXHOCTH. Brruncnenue
[ToBepXHOCTHBIX UHTETPAJIOB 2-TO poja

1. Omnpoc mno pe-
3ylnbTaTaM  WHIU-
BUJIyaJIbHOTO 3aJ1a-
HUS

2. KoHtpoibHas
paborta

3. 3auer

4. Dx3ameH

[IpakTuueckue 3aHsTUA, 3anUTa JabopaTopHOil padoThl (JIP), BhIMOMHEHHE KYpCOBOTO
npoekra (KII), kypcooit padots! (KP), pacuerno-rpaduueckoro 3ananus (P1'3), Hanucanue pe-
depara (P), acce (3), xomnokBuym (K), rectupoBanue (T) — He mpeycCMOTPEHBI.

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA
CeMuHapckue 3aHATUS HE IPETYCMOTPEHBI.

2.3.3 JlaGopaTopHble 3aHATHS

No Hamvenosanue pas- HaumenoBanue nabopatopHbix paboT Popwma Teky1uero
nena/Momyist KOHTPOJIS
1 2 3 4
Oynkuuu MHorux | 1 | O6nacts onpeneneHus GyHIUI MHOTUX niepe- |1. Beimonnenue
nepeMeHHbIX. [Ipe- MEHHBIX. JINHUU 1 TOBEPXHOCTH YPOBHS NPaKTUYECKHX 3a-
nen. HenpepeiBHOCTE | 2 | [loBTOpHBIC ipenensl. [Ipenen Gpyaknnn MHO- |naHuit
TUX IEPEMEHHBIX 2. Onpoc 1o pe-
3 | HemnpepsiBHOCTH ()yHKIIMM MHOTHX IIE€PEMEH- (3yJbTaTaM MPaKTH-
HbIX. JINHUY ¥ IOBEPXHOCTH pa3pblBa YECKUX 3a/laHuil
|duddepennponanue| 4 YacTHble TPOU3BOAHBIE IIEPBOTO MOpsiAka |1, Beimonnenue
(1)YHKI.II/II71 MHOTUX IIe-| § I[I/I(l)(bepeHuHan q)yHKIII/H/I MHOTHX NIEPEMEH- |IPAKTUYCCKHUX 3a-
PEMEHHBIX HBIX TaHUN
6 I'panuent. IIpon3BoIHAS 110 HANTPABJICHHIO 2. Onpoc mo pe-
7 JuddepennmpoBanne CI0KHBIX QYHKIIUNA. | 3YIbTATaM MPAKTH-
ITpou3BOHBIE BBICIIUX MOPSIKOB YECKHX 3a[aHHUH
8 Jlnddepennnansl BHICIINX MOPSIIKOB
9 HuddepenunpoBanne GyHKINH, 3aJaHHBIX
HESIBHO
10 ®opmyma Teitmopa
Uccnenosanue 11 | be3ycnoBHbIN 3KCTpeMyM QPYHKIIMM MHOTUX |1, BeinmonHeHue
(GyHKLIMI MHOTHX TTe- IIEPEMEHHBIX MPAKTUYECKHX 3a-
PEMEHHBIX 12 Haxox/1eHHne yCIOBHBIX SKCTPEMYMOB JTAHUMN
13 KontponbHas padora no remam 1-12 2. Omnpoc 1o pe-




3y/nbTaTaM MpaKTH-
YECKHUX 3aJIaHHI

3. KonTposbHas
pabora

OyukuuoHanbubie | 14 | CxonuMocTh (PyHKIHMOHAIBHBIX NOcHeA0Ba- |1, BeimonHenue
MOCJIEIOBATEIBHOCTH. TEJIBHOCTEH MPAKTUYECKHX 3a-
OynkuuoHanbHble | 15 | PaBHOMepHas CXOAMMOCTh (PYHKIIMOHAIBHBIX |IaHUi
PAIBI MOCJIEA0BATEIbHOCTEN 2. Ompoc no pe-
16 CxouMoCTh U aOCOTIOTHASI CXOJIUMOCTD 3yJIbTaTaM MpaKTu-
(YHKIIMOHATIBLHOTO psa YeCKUX 3a/laHui
17 | PaBHOMepHast CXOIUMOCTh (DYHKIIHOHAILHOTO
psna 3. KonTponbHas
18 CX0auMOCTh CTETICHHBIX PSJIOB pabora
19 Paznoxxenue pynkmuit B psn Teinopa
20 Onepanuu HaJl CTENICHHBIMU PSJIaMU
21 KoHnTtposbHas padora nmo temam 13-20
.| [IBoitHbIe mHTETpaisl | 22 | JIBoitHON uHTEerpan. CBeacHHE K MOBTOpHOMY |1. BeImomHeHue
UHTErpay MPAKTUYECKHX 3a-
23 Brruncnenue 1BOMHBIX MHTEIPAJIOB JTaHUM
24 | BblukclaeHHE JBOMHBIX UHTErpaioB B mousp- |2. Ompoc 1o pe-
HBIX KOOPJAMHATAX 3yJIbTaTaM MpaKTHU-
25 3ameHa NEepEeMEHHBIX B IBOMHOM MHTErpane [IECKUX 3alaHui
26 [TpunoxxeHus TBOWHOTO MHTETpaja
.| Tpoitable unterpansl | 27 | TpoiiHbie unTerpasisl. CBeeHnEe K MOBTOpHO- |1. Boimonnenue
My. MPAaKTUYECKHX 3a-
28 | Bepruncnenue TpOHHBIX UHTETPAJIOB B IWIIMH- | JaHUH
JTPUYECKUX KOOpAMHATAX 2. Onpoc 1o pe-
29 | BelunciieHne TpoHOro HHTErpana B cpepude- |3yJIbTaTaM MPAKTH-
CKHX KOOpAMHATAaX YEeCKHX 3a/IaHUH
30 KonrposbHas pabora o temam 22-29 3. KonTposbHast
pabora
.| KpuBonuneitnsie un- | 31 | KpuBonuneiinbie uHTErpasisl nepporo poga  |1. Bermonnenue
Terpabl 32 | KpuBonuHEiHBIE HHTETPAJIBI BTOPOTO po/ia  |IPAKTHYECKUX 3a-
33 ®dopmyna ['puHa, BRIUUCICHHE IUIOMACH,  |TaHUH
HaXO0XXJICHHE TIepBOOOPA3HBIX 2. Onpoc 1o pe-
3yJlbTaTaM MpaKTH-
YECKHUX 3aJIaHHui
.| IloBepxHOCTHBIC UH- | 34 [ToBepxHOCTHBIE HHTETpabI 1-TO poaa 1. Bemmonnenue
Terpatbl MPAaKTUYECKHX 3a-
35 [ToBepXHOCTHBIE HHTETPABI 2-TO poja nanwii 2. Ompoc Mo
36 KonTponbHas padota mo Temam 31-35 pe3yibpTaTaM IpakK-

TUYECKUX 3a/1aHU
3. KonTponbHas
pabota

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekrta (KII), kypcoBoit

2.3.4 IlpuMepHasi TeMAaTHKa KypCOBbIX padoT (IIPOEKTOB)
KypcoBsie pabotsl (KP) — He ipenycMOTpEHBI.

pabotsl (KP), pacuerHo-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), acce (3), koi-
nokBuyM (K), rectruposanue (T) — He mpeycCMOTpEHBI.




2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0eceYeH sl JJIA CAMOCTOSATEILHOM padoThI

00y4yaruuxcs mo

JAUCHHUIIMHE

Lenbto caMoCTOSATENBHON pabOThI CTYACHTA SIBISIETCS YIUIYOJIeHUE 3HAHUM, TOTYYEHHbIX
B pE3yJIbTaTe ayAUTOPHBIX 3aHATUN. BrIpaOaThIBAalOTCS HABBIKM CAMOCTOSTENLHONW paboThl. 3a-
KPEIUISIFOTCSI OMBIT U 3HAHUS OJyYEHHBIE BO BpeMs J1a00paTOPHBIX 3aHITUH.

Ne

Bujg camocrtositenbHOM
paboThI

HepequL y'-IeGHO'MeTOZ[I/IquKOFO obecrneueHus JUCHUITIINHBI
10 BBITIOJITHEHUIO CaMOCTOSTEILHOM paGOTLI

1

2

3

[IpopaboTtka u moBTOpEHHE
JEKIMOHHOTO MaTepHaa,
MaTepuaia yaeOHoll u

MeTtoaudeckue yka3aHHs AJS MOATOTOBKH K JICKIIUOHHBIM M CEMHUHAPCKUM 3aHs-
THSIM, YTBEPIK/ICHHBIE Ha 3aceJaHnK Kadelpbl NPUKIATHOW MaTeMaTHKH (QaKyJib-
TeTa KOMIBIOTEPHBIX TEXHOJOTHH U npuKiagHoii matematuku ®I'BOY BO
«Ky6I'Y», mpotokox Ne7 ot 18.04.2018 .

KOHTPOJIIO

! Hay4HOH JIUTEpPaTypHl, Meroandeckre yKa3aHus 10 BBIITOJHEHHIO CAMOCTOSATENBHOM PabOThI, yTBEp-
MOATOTOBKA K CEMHHAPCKUM |’KACHHbIE Ha 3aceJaHnH KadeApbl MIPUKIATHON MaTeMaTHKH (aKyIbTeTa KOMIIbIO-
3aHATHAM TEPHBIX TeXHOJIOTHH 1 npukiagHoit MmaremMatuku @TBOY BO «Ky6I'V», mporo-

kon Ne7 ot 18.04.2018 r.
Meroaudeckne yKa3aHus 10 BEITOTHEHHIO JAOOPAaTOPHBIX PadOT, yTBEP)KICHHbIC

2 ITonroToBka Ha 3acelaHnu Kadeapbl MPHUKIIaTHON MaTeMaTuKy (haKyIbTeTa KOMITBIOTEPHBIX
Ja00paTOPHBIM 3aHATHAM  |TexHonorui u npukiaaHoi Matematuku ®IBOY BO «Ky6I'V», nporokon Ne7 ot

18.04.2018 1.
Meroauyeckre yKa3aHus 10 BHIITOJHEHHIO CAMOCTOSATENLHOM paboThl, yTBEp-

3 [ToaroroBka K pemieHUIO  |KAeHHbIE Ha 3aceJaHuy KadeaApbl MPUKIaIHOW MaTeMaTHKH (aKyIbTeTa KOMIIbIO-
3a/1a4 ¥ TECTOB TepHBIX TEXHOJIOTHH U npukianHoii Matemaruku GI'BOY BO «Ky6I'Y», mpoto-

kot Ne7 ot 18.04.2018 1.
MeToandeckue yka3aHus AJs IOATOTOBKH 3cce, pedepaTros, KypCcOBBIX padoT,
yTBEpXK/ICHHBIC Ha 3aceAaHNH Kadeapbl NPUKIaIHONH MaTeMaTuku (akyabreTa

4 |TlonroToBka 10K/1a/10B KOMIIBIOTEPHBIX TEXHOJIOTHH ¥ pukianHoil Mmarematukn ®T'BOY BO «Ky6I'Y»,

npotokoi Ne7 ot 18.04.2018 r.

Meroauueckre yKa3aHus 110 BBIITOJHEHHIO PACUETHO-TpapUIECKUX 3a/1aHNH,

YTBEpXK/ICHHBIC Ha 3aceAaHNH Ka(eaphl NPUKIaHONH MaTeMaTHKN (akyabTeTa

KOMIBIOTEPHBIX TEXHOJOTHI U npukiagHoi Matematuka ®I'BOY BO «Kyol'Y»,
IToaroToBka K perieHuo mnpotokos Ne7 ot 18.04.2018 r.

5 |pacuerHO-TpaduyecKmx .

saytanmit (PT3) Meroanyeckne yKa3aHus 10 BBIITOIHEHHUIO CaMOCTOATENbHO paboThI, yTBEp-
JKIICHHBIE Ha 3aceaHuy Kadeapbl NPUKIAJHONW MaTeMaTHKU (aKyJibTeTa KOMIIbIO-
TEPHBIX TeXHOJIOTHil 1 pukiIagHoit Matematuku @I'BOY BO «Ky6I'V», npoto-
kot Ne7 ot 18.04.2018 .
MeToandeckue yKa3aHHs IO BBIIOJIHEHHIO CAMOCTOATENBHON PaboOThI, yTBEP-
6 IMoAroToBKa K Tekymemy — |A/ICHHbIC HA 3aceaHIU Kadeapbl MPUKIaIHOW MaTeMaTHKH (HaKyJbTeTa KOMIIbIO-

TEPHBIX TeXHOJIOTHil 1 npukiIagHoit Matematuku @T'BOY BO «Ky6I'V», npoto-
kot Ne7 ot 18.04.2018 1.

y‘-IC6HO-MCTO,Z[I/I‘-ICCKI/IC MaTcepuaibl JIA CaMOCTOSTEIbHOM pa6OTBI o6yqa101u1/1xc;1 nu3
qucjia UHBAJIMJAOB U JIUI ¢ OIrPAaHUYCHHBIMU BO3MOXKHOCTAIMU 3JOPOBbA (OB?)) MpeaAOCTABIAIOTCA
B (I)OpMaX, ANAlITUPOBAHHBIX K OTPAaHUYCHUAM UX 3J0POBLS U BOCIIPUATHA HH(bOpMaHHI/IZ

st muu ¢ HapyIIeHUs MU 3pEHHUS:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMH OIIOPHO-JBUTATEIBHOTO alapara:

— B Ie4aTHoi (opme,




— B (popMe IIEKTPOHHOTO TOKYMEHTA.
3.0bPA30BATEJIBHBIE TEXHOJIOI'MU

C TouKHM 3peHHs IPHUMEHSEMBIX METOJIOB HCIIOJB3YIOTCS KaK TPaAHLIMOHHBIE HH(pOpMa-
[IUOHHO-OODBSICHUTEIbHBIC JIeKYUU, TAK U UHTEPAKTUBHAS IOJ[auya MarepHalia ¢ MyJIbTUMeInii-
HOU cucteMoil. KoMIbproTepHbIE TEXHOJOTMH B JAHHOM Cllydyae O0ECIeYMBaIOT BO3MOKHOCTh
Pa3HOMIIAHOBOTO OTOOPa)KEHUSI AJITOPUTMOB M JIEMOHCTPAILMOHHOTO MaTepuana. Takoe coyera-
HUE TI03BOJIIET ONTHMAJIbHO HCIOJIb30BAaTh OTBEIEHHOE BPEMS U PACKPBIBATH JIOTUKY M COIEP-
JKaHUE JUCLUIIIUHBI.

Jlekyuu nipeCcTaBISIOT COOOM CUCTEMATUUYECKUE 0030Phl TEOPHH ONTUMHU3AINHU C TTOJa-
yel MaTtepuaia B BUJI€ MPE3CHTAIUH.

Jlabopamopnoe 3anamue 1103BOJSET HAYUUTh CTYACHTA IPUMEHATh TEOPETUUECKHUE 3HA-
HUS TPU PEUICHUH U UCCIIEOBAaHUM KOHKPETHBIX 3a/ad. JIabopaTopHble 3aHITHS IPOBOISTCS B
KOMIIBIOTEPHBIX KJlaccax, MPH 3TOM MpakTUKyeTcss pabdora B rpynnax. Ilonxon pasbopa koH-
KPETHBIX CUTYallui MIHPOKO KUCIIOIB3YETCS KaK MpernogaBaTesieM, Tak U CTyJE€HTaMU IpU MpOBe-
JICHUH aHaJIN3a Pe3y/IbTaTOB CAMOCTOSITENIbHON paOOTHI.

OrneHka caMOCTOATENbHONU pabOThI CTYACHTOB MPOUCXOAUT M0 CPEJICTBAM OLEHKU MH]U-
BU/yaJbHBIX OTBETOB U JIONIOJIHEHUH HA 3aHATUAX [10 PACCMOTPEHHBIM TEMATHKaM.

3aHATHSA, IPOBOAMMBIE ¢ HCI0JIb30BAHMEM HHTEPAKTHBHBIX TEXHOJIOTHI

KosanyecTBo yacoB
Ne HaumenoBanue pa3jiesioB (TeM) BCEro ayJa. | HHTepPaKTUB-
4acoB HbI€ Yachl
1 2 3 4
1. |®yHKumMM MHOTMX NepeMeHHbIX. lIpenen, HempeprIBHOCTH 12 4
2.  |duddepennmpoBanue GyHKIUI MHOTHX NTEPEMEHHBIX 30 6
3. |HccnenoBanue GpyHKIMNH MHOTUX NTEPEMEHHBIX 12 4
n OyHKIIMOHATBHBIE TTOCTIEI0BATEIHHOCTH. DYHKITMOHAIb- 28 5
HBIE PAIbI
5.  |/IBoiiHbIC HHTETPAITBI 20 6
6. |TpoitHble HHTETpAJIBI 16 4
7.  |KpuBosMHENHBIE HHTETPAIIBI 12 4
8.  |IloBepXHOCTHBIE HHTETPAJIbI 12 2
Hmozo no oucuyunnune: 138 36

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist Il ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHM3aIns
KOHCYJIbTAIIMH C UCTIOJIb30BAaHUEM AJIEKTPOHHOMN MOYTHI.

JlaHHBIIA TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHT€HTa 00Y-
YAIOLIUXCS.



4. OueHo4YHbIe CPeICTBA JJIf TEKYLIEro KOHTPOJISl YCIeBaeMOCTH, MPOMEKYTOYHOM
aTTecTalliy 10 UTOraM OCBOEHHS JMCUUIIUHbI

@oHJ OLICHOYHBIX CPENICTB TUCIUIUIMHBI COCTOMT U3 CPEICTB TEKYIIEro KOHTPOJIS BbI-
MIOJIHEHUS 3aJIaHuH, JTa0OpaTOPHBIX PabOT, CPEACTB I MPOMEKYTOYHON (3a4ETOB) U MTOTO-
BOM aTTecTanuu (3K3aMEHOB).

OneHka ycrieBaeMOCTH OCYLIECTBIIETCS IO PE3YJIbTaTaM:

BBITNIOJTHEHUSI TAOOPaTOPHBIX paboT;
OIICHKH, BBICTABIISIEMOM IIPH Ccllaue MHANBUYAbHBIX 3aJaHUM;
OILICHOK KOJUIOKBUYMOB;
OTBETA Ha 3K3aMEHE.
3aueT BBICTABJISETCS MO pe3yibTaTaM BBIMOJHEHHBIX KOHTPOJIbHBIX pabOT, MHIUBUIYaJIb-
HBIX 3aJ[aHH, KOJUIOKBUYMOB U TEKYIIEeH paOOThl Ha TaOOPATOPHBIX 3aHITHSIX.

4.1. IlepeyeHb NPUMeEPHBIX 32aHUI 1JIsl CAMOCTOATEIbHOI PadoThI

[{enbto caMOCTOSITENBHOM pabOThI CTYAEHTA ABJISETCS YIayOJaeHUe 3HaHUH, TOTYyYEHHbIX B
pe3yibTaTe ayJUTOPHBIX 3aHATUH. BpIpaGaThIBAalOTCS HABBIKM CaMOCTOSITEIbHOM paboThl. 3a-
KPEIUISIFOTCS OIBIT U 3HAHUS, OJIY4YEHHbIE BO BpeMsl J1a0OpaTOPHBIX 3aHATUH.

4.1.1. O0pa3upl KOHTPOJIbHBIX 32IaHUH 110 JJA00PATOPHBIM 3aHATHAM

1. Byayr nu mapsl B]_[(O,l), 1] u BZ[(1,5,2), 1] HepeceKkaTbcs B MPOCTPAHCTBE R2 c

HOPMOi H . Hoo ? A ecitit pacCMOTPETH HOPMY H . Hl ?

2. Jlns mapa B[(l : 1) : 1] v Touku X = (3, 0) B IPOCTPAHCTBE R? nasirn Iapsl Bl[X : I’]_] u
BZ[X, r2] Taxue, uto B(1By =@ u B < B>.

3. HccnenoBaTh nocien0BaTeIbHOCTh

Xm = m+1 2+1 sinm
m 2m+\/_ ’ 2

3
Ha MOKOOPAMHATHYIO CXOAUMOCTE U HAa CXOAUMOCTE B IIPOCTPAHCTBEC R

4. Haittu npenen ¢pyHKUUU

arctg 12 +exp(l+y)

flx.y)= (1+);x)+ (1-3y)

mpu X —>0, y > 0.

5. Haittu npenen pyHKuuu

mpu X >0,y > 0.



6.CymiecTByeT 71 ipesien QyHKIH

mpu X—>0,y —>0?

7. HaiiTi yacTHbIE MPOU3BOIHBIE IEPBOTO U BTOPOTO NOPSAKOB (DYHKIIUU

u=f(§,22).
y

8. HaiiTi yacTHbBIE IPOM3BOIHBIE TIEPBOTO MOPSAKA (DYHKIHH

z=f(u,v)+u-v,
_ 2 =
com U=X+Y°, V=X-Y.

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

F(X-Z,X)=O.
z

10. Beinucats hopmynsl Teitnopa s GyHKIuu f(X ) y)=

HECHHUEM

cos(x)
cos(y)

B TOYKE (0 , 0) 710 YICHOB

BTOPOTO IMOPAAKAa BKIIFOUHUTCIIBHO.
11. UccemoBath Ha SKCTPEeMyM ()yHKIIHFO
z=xy(x+y+3)
B TOYKaX (0,0), (—l,—l), (— 3,0), (—l, 2).
12. ViccneoBarh Ha 3KCTPEMYM ()YHKIIUFO
z=0Lx+By—x2 —y2.
ecu aa>0,f>0.

13. VccnenoBath Ha 3KCTpEeMyM (PYHKIIHIO

Z= (Zx2 + yz)exp(— X2 —yz).

14. ViccnenoBath Ha SKCTPEMYM (PYHKITHIO

TIPU yCIIOBUH X2 + y2 =1.



15. Haiitu Hanbousibliee M1 HaMMeHbIIee 3HaYeHNUS (QYHKIIUN
7 =x° —y2 +4x+2y -1
B 0071acTH, OrpaHuueHHol npameimu X =—3, Y =2, - X+y=1.
16. Mcnonp3ys TMHAN YPOBHS, HAWTH HAHOOJIbIIee U HANMEHbIIIEe 3HAUCHNS (QYHKIHH
Z=X+Yy+3
B 06nactH, orpanuyuenHoi npameivu X =0, y=0, X—y =1,

17. Ucnionb3ys TMHUK YPOBHS HATH HaUOOJIbIIEE M HAUMEHBIIEE 3HAYeHUS (DYHKIUK
z=max{(x+2),(y+2)}

B 00J1aCTH, 33JJaHHOI HEPaBEHCTBOM X2 + y2 <1l

18. Jlns unTerpana H xydxdy , rne D= [0 , 1])( [0 : 1], BBIMUCIIUTL CyMMBI [lapOy, paszouBas
D
D na uerbipe paBHbIe yacTu.

19. Kakoil 3HaK MMEET MHTErpai ” 3\/1— X2 — yzdxdy ,tne D= {(x,y) X% + y2 < 4}?
D

BbIBOI IPOBEPUTH BHIYUCIICHUEM.
20. lna mHTErpana I I f(X, y)dxdy ,rne D= {(X, y) . X2 + y2 < y}, BBINUCATEL IIOBTOPHEIE
D

HHTCrpaJibl.

21. IloMeHATh NOPSAOK MHTETPUPOBAHUS B UHTETpaJie

_[dy _[f(x y)dx .
—\1-y?

22. [ToMeHATh NOPSIIOK MHTETPUPOBAHUS B UHTErpaJie

jdx _[f(x y)dx .
(x-2)°

23 [lepelT K MONAAPHBIM KOOPAMHATAM B UHTETpaje

s
jdx [ £(x,y)dx

- -1-Xx

24. BEIUUCIUTh [II0MAAbs 00JIacTh



J3
={(x,y):2y£x2 +y? £6y,y2?\x\
25. Jloka3artb, 4TO

Hx3y2dxdy =0,
D

rae D = {(x,y):x2 + y2 < 1}.
26. IloMeHATh NOPSAOK MHTEIPUPOBAHUS B UHTETpaJIe

1-x X+y

Idx jdy jf(xyz)dz

27. BBIUMCIUTH UHTETpaA

”j\/xz +y? +z%dxdydz ,
D

2

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

28. Beryuciaure 006eM 001aCTH

={(x,y,z):OSZSXZ+y2,y20,y32x,y36—x}.

29. BpluncnuTh UHTErpal j ydl,
L

e L={(X,y):x=t—sint,y=1-cost,0<t<2n}.

30 Beruncinuth HHTETpanl I (xy + 1)dX + (yZX + Z}jy )
L

€ClIn:

a) L — orpesox mpsamoit oT Touku (— 1,- 1) 710 TOYKH (— 2, 3);

0) L —vacts xpusoii X = \N + y2 OT TOYKH (0 , 0) 710 TOYKHU (2 , 1).

(LY
31. Beruncnute uHTErpa I (X deX dy)

(1-1)

32. Haiitu ¢pyHKIIHIO Z(X, y), ecnu



dz = (x2 + 2xy—y2)jx +(x2 — 2xy—y2}jy.

33. BelYucIuTh HHTETPAIl _” xyds,
S

rme S —gacthb KOHyca Z = X2 + y2 , BBIPE3aHHOI'O [MJIMHIAPOM X2 + y2 =Y.

34. BeluucauTh HHTETpa I I (Z + y)dxdz ,
S

rie S - BHENHSsA CTOpoHa TeTpasipa, orpanudenHoro miaockoctsmu X=0, y=0, z=0,
X+y+z=1.

4.1.2. O0pa3ubl BONPOCOB K KOJUIOKBHYMY

1. TloHsATHE M-MEPHOIro KOOPJMHATHOTO IPOCTPAHCTBA M M-MEPHOI0 €BKJIM0BA IPOCTPaH-

cTtBa. MHOXKECTBA B HUX.

Cxopsimecs nocnenosareabHocTd B E. JleMMa 0 OKOOPIMHATHOM CXOIMMOCTH.

dynnamenTansHas nocnenosarensuocts B E". Kpurepuit Komm.

OrpaHuYeHHas TOCIeI0BaTeNbHOCTE B B,

Teopema bosbiiano-Beiiepiurpacca.

[IpenenpHas Touka MHOXecCTBa. Jlemma.

[TonsiTue npenena GpyHKIUK MHOTUX repeMeHHbIX (110 'eitne, mo Komm). DxBuBasieHT-

HOCTb Ompe/eNieHnil. ApupmeTnyeckre CBOicTBa MpeIesoB.

8. Tloropusbie npenensl. [Ipumepsr. [Torstre. Teopema o CBA3M MEXKAY JBOWHBIMU H I10-
BTOPHUBIMH TIPE/IETaMHU.

9. Onpenenenne GyHKIIMA MHOTHX TIEPEMEHHBIX, HEMPEPHIBHON B Touke. [Ipumepsr.

10. Teopema 0 HEPEPHIBHOCTH CIOKHOM (DYHKIIMI MHOTMX EPEMEHHBIX.

11. Teopema o coxpaHeHHH 3HAKA HETIPEPHIBHOU (PYHKITHH.

12. Teopema 0 IPOXOKJIEHUU HETIPEPHIBHOM (PYHKIIMM MHOTUX NEPEMEHHBIX Yepe3 MpoMe-
JKYTOUHbIE 3HAUEHUS.

13. | -1 reopema Beiiepmrpacca.

14. 2-s reopema BeiiepmTpacca.

15. Yactuble npousBoanbie. [lonsaTHE, TpUMeEpHL. ['eoMeTpUYeCKHii CMBICII.

16. INonsTne muddepeHEpyeMocTy GYHKIIMT MHOTHX ITepeMeHHbIX. JleMma 00 SKBHBa-
JIEHTHOCTH 2-X ONPEIEIICHUN.

17. CBa3p Mexay AU pepeHIrnpyeMOoCTbIO U CYIIECTBOBAHUEM YAaCTHBIX IPOU3BOIHBIX,
MeXIy A PepeHIHPYEMOCTHIO U HEMPEPHIBHOCTBIO.

18. 'eomeTpuyeckuii cMBICT TUPHEPEHITIPYEMOCTH (. M.I1.

19. TocrarouHoe ycnoBue quddepeHIpyeMocT GyHKIIMA MHOTHX MIEPEMEHHBIX B TOUKE.

20. Teopema o mudHepeHITUPYEMOCTH CIIOKHOHN (. M.II.

21. Iuddepenuman ¢.m.. OnpeneneHne, reoMeTPUIECKHA CMBICII.

22. NuBapuanTHOCTH (hopMbl quddepernmana 1-ro mopsaka.

23. IIpousBosHas no HanpasieHuto. [ paaueHT.

24. YacTHbIe MPOU3BOAHBIE BEICIIUX MOPsSAKOB. [loHsTHE. JlocTaTOYHOE YCIIOBHE paBEHCTBA
CMEIIaHHBIX TPOU3BOIHBIX.

25. Iuddepernnanst BRICIUX MOPSAKOB (.M.11. HemHBapraHTHOCT X (POPMEL.

26. ®opmyna Teiinopa s ¢.m.1I.

27. Ilonstue sxcTpemyma ¢.m.1. HeoOxonumoe ycioBre JOKaIbHOTO IKCTPEMyMa.
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28. JloctaTo4HOE YCIIOBHE JIOKALHOTO dKCTpeMyMa (). M.11.

29. I'eopema o quddepeHnrpyeMocTr GyHKIIUHA OJHON ITEPEMEHHOM, 3aJJaHHON HESIBHO.
30. KacarenpHas mI0CKOCTh U HOPMaJIh K TOBEPXHOCTH.

31. Cucrema yHKIMIA, 3aJaHHBIX HESIBHO. BBIYMCIIEHNE X YaCTHBIX MPOU3BOHBIX.

32. 3aBucumoctb ¢pyHkuuid. [Tonstue. JlocraTouHOe yClIOBHE HE3aBUCUMOCTH.

33. YcnoHslii 5kcTpeMyM. [ToHsITHE, OOIIMIT METOT €TI0 MOUCKA.

34. Merox mHOXwuTeNeH Jlarpanka.

4.1.3. [lepevyeHb BONPOCOB, KOTOPbI€ BLIHOCATCS HA IK3aMeH

1. TlonsTHe €BKIMIOBOM INIOCKOCTH U €BKIIUI0OBA TpOCcTpaHCTBAa. HekoTopble MHOXKECTBA B

E2 n Es.

[Tonstue GpyHxuu 2-x u 3-x nepeMeHHbIX. JIMHUU 1 MOBEpXHOCTU YypOBHs. [Ipumepsi.

[ToHsTHE M-MEPHOrO KOOPAMHATHOTO IPOCTPAHCTBA M M-MEPHOT0 €BKJIMI0BA IPOCTPaH-

cTtBa. MHOXK€ECTBA B HUX.

Cxopsimecs nocnenosareabHoctd B EY. JleMMa 0 OKOOPIMHATHOM CXOIMMOCTH.

®ynameHTanbHas nocienoparensnocts B B, Kpurepuii Koy,

OrpaHuyeHHas TOCIeI0BaTeNLHOCTE B B,

Teopema bosbiiano-Beiiepiurpacca.

[TpenenpHas Touka MHOXecTBa. Jlemma.

[TonsiTue npenena GpyHKINK MHOTUX repeMeHHbIX (110 'eitne, mo Komm). DxBuBasieHT-

HOCTb OompejeneHnil. ApupmeTnyeckre CBOMCTBa MpeIesioB.

10. [ToBTopubIe ipenensl. [Ipumepsl. [lorstue. Teopema o cBsI3U MKy TBOMHBIMU U T10-
BTOPHBIMU IIpE/IEIaMHU.

11. Onpenenenne GyHKINU MHOTHX ITIEPEMEHHBIX, HEMPEPHIBHOM B TouKe. [IpuMepsl.

12. Teopema 0 HENPEPHIBHOCTH CIOKHOM (DYHKIMI MHOTMX IIEPEMEHHBIX.

13. Teopema 0 coXxpaHEeHHHU 3HAKA HETIPEPHIBHOM ()YHKITHH.

14. Teopema 0 IPOXOKIEHUU HETIPEPHIBHOM (DYHKIIMM MHOTHX IIEPEMEHHBIX Yepes3 MpoMe-
JKYTOUHbIE 3HAUEHUS.

15. | -s Teopema Beiiepmitpacca.

16. 2-s reopema Beliepmrpacca.

17. Yactuble npousBoanbie. [lonsaTHE, TpUMeEpHL. ['eOMeTpUYECKHii CMBICII.

18. IonsiTne muddepeHEpyeMocTH GYHKIIMT MHOTUX ITepeMeHHbIX. JleMma 00 SKBHBa-
JIEHTHOCTH 2-X ONPEIEIICHUN.

19. Cs13b Mex 1y T HEPEHITIPYEMOCTHIO U CYIIECTBOBAHUEM YaCTHBIX MPOU3BOIHBIX,
MeXIy A} epeHIHPYEMOCTHIO U HEPEPHIBHOCTBIO.

20. 'eomerpuueckuii cMbica tudHepeHITupyeMoCcTr (. M.11.

21. loctatouHoe ycioBue nuddepeHunpyeMocTy GyHKIIMH MHOTUX IEPEMEHHBIX B TOUKE.

22. Teopema o mudHepeHITPYEMOCTH CIIOKHOHN (. M.II.

23. Iuddepenunan ¢.m.m. OnpeneneHne, reOMETPUIECKUNA CMBICIL.

24. NaBapuanTHOCTH (hopMbl quddepernmana 1-ro mopsaka.

25. IIpousBosHas no HanpasieHuto. [ paaueHT.

26. YacTHBIE MPOM3BOAHBIE BEICIINX MOPsAKOB. [loHsTHE. JlocTaTOYHOE YCIIOBHE paBEeHCTBA
CMEIIAaHHBIX TPOU3BOJHBIX.

27. Nuddepernnansl BRICIUX MOPAAKOB (.M.11. HemHBapHaHTHOCTH X (POPMEL.

28. ®opmyna Teiinopa s ¢.m.1I.

29. IonsaTue sxcTpemyma ¢.m.11. HeoOxommmoe yciioBue TOKaTbHOTO IKCTPEMyMa.

30. [loctaTouHO€ yCIOBHE JIOKATBHOTO SKCTpeMyMa (. M.11.

31. Teopema o quddepeHIpyeMocT! GYHKIIUN OJHOM MepeMeHHOM!, 3a/IaHHON HESIBHO.

32. KacarenbHas I0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.

33. Cucrema (yHKIMI, 3aJaHHBIX HESIBHO. BBIUMCIIEHNE X YaCTHBIX TIPOU3BOIHBIX.

34. 3aBucumoctb ¢pyHkuuid. [Tonstue. JlocraTouHoe yciioBre HE3aBUCUMOCTH.
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35.
36.
37.

38.

39.
40.
41.

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

48.
49.
50.

51.

52.
53.
54,
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

71.

72.
73.
74.
75.
76.

VYcnoBHbli 3kcTpemyM. [TonaTue, oOIHiA METOA €ro MoucKa.

Mertoa MHOXKUTEIEH Jlarpanxa.

DyHKIHMOHAIbHAS IIOCJIEI0BATEIbHOCTb. [IoHATHE, npuMepsl. IloTouedyHnas u paBHO-
MepHasi CXOAUMOCTH ()YHKIIMOHAJILHOMN MOCJIE€0BATEIbHOCTH.

HenpeprsiBHOCTB TIpeiesia paBHOMEPHO CXOJSIIEHCS (PYHKIIMOHAIBHOM MOCIEI0BATEb-
HOCTH.

D yHKIUOHAIBHBINA PSJL U €70 CXOAUMOCTb.

PaBHOMepHas cxoaumocTh GpyHKIIMOHAIBHOTO psina. [Ipu3nak Beliepmrpacca.

TeopeMa 0 HEIPEPHIBHOCTH CYyMMBI PABHOMEPHO CXOISIIEToCs (PYHKIIMOHAIBHOTO Psizia.
Cnencrtsue.

TeopeMa 0 TOWIEHHOM UHTETPUPOBAHUH (HYHKIIMOHAIBHBIX PS/IOB.

Teopema o nowieHHOM aupdHepeHIUpOBaHUH HYHKIIMOHAIBHBIX PSJIOB.

Teopema AGensi, ciencTBUE.

Paguyc cxoauMoCTH CTENIEHHOTO psAJia, €r0 BBIYUCIICHUE.

CBoOIICTBa CTENIEHHBIX PSIOB.

Psan Teiinopa. [lonstue. Kputepunii cxonumoctu. JlocTaTouHOE YCIOBUE CXOAUMOCTH Ha
npoMexyTtke. HeoOxoaumoe ycioBue CX0AUMOCTH.

Pasnosxxenue anemenTapHbix GyHKIuM B psan Teitnopa.

IIpunoxenus psanos Teitopa.

3agaua onpezeneHus 00béMa HMIMHIpUYecKoro Opyca. OnpezeneHue ABOWHOTO UHTe-
rpaja.

Cymmsl [lapOy as1st 1BOMHOIO MHTErpalia, UX CBOMCTBA. Y CJIOBUE CYIIECTBOBAHUS JBOM-
HOT'O MHTErpaia.

OcHOBHBIE CBOWCTBA JBOMHBIX HHTEIPAJIOB.

[TpuBeneHne ABOMHOTO UHTETpajia K IOBTOPHOMY JUISl ClIydasi IpsIMOYTOJIbHOM 001acTu.
[TpuBeneHue ABOMHOIO MHTErpasia K HOBTOPHOMY JUIA Cilydasi KpUBOJIMHEHHON 00JIacTH.
Brluncnenue 1BOMHOr0 MHTETpaa B MOJSAPHBIX KOOPANHATAX.

3aMeHa IEPEMEHHBIX B JBOMHOM HHTErpalle.

IIpunoxeHus IBOMHOTO UHTETpaa.

3aa4ya HaxOXKACHUS Macchl Tena. OnpenenaeHe TPOWHOTO UHTErpaa.

CaolicTBa TpOITHOTO MHTETpaIa.

CBeneHue TpOTHOr0 MHTETpalla K MOBTOPHOMY JUJIS Cilydas MPSMOYTOJIBHOTO Mapajuiesie-
MATIEA.

Beruucnenue TpoitHOro HHTErpasa 1mno npou3BoJIbLHOMY 00bEMY.

Brruncnenue TpoHHOTrO MHTErpaia B IUIMHAPUYECKUX KOOpAUHATAX.

Beruucnenue TpoitHOro uHTErpaia B cpepruueckux KoopaAnHaTax.

[IpunoxkeHus TpOMHOrO HHTETpaIA.

KpuBonnHelnelii naterpai 1-ro pona.

CBeneHue KpUBOJMHEHHOrO HHTErpana 1-ro posa K onpeaeeHHOMY UHTETpay.
KpuBosnHenHbli nHTETpall 2-ro poja.

CymiecTBOBaHHE U BBIYMCIIEHNE KPUBOJIMHEMHOTO HHTETpaa 2-ro poJa.

®opmyna ['puna. Berancnenue miomaaei npu noMouy KpuBOJINHENHOTO HHTErpana 2-
ro poja.

VYcnoBue HE3aBUCUMOCTH KPUBOJIMHEMHOTO MHTETpajia BTOPOro poja OT IIyTH UHTETPHU-
pOBaHUSI.

[Tpu3nak nonHoro auddepennana u HaxoxIeHNe MEePBOOOPA3HOIL I CiTydast IpsMo-
YroJIbHOM 00J1acTH.

IToBepXHOCTHBIN UHTETpal nepsBoro poaa. [louarue.

Brruncienne moBepxHOCTHOTO HHTETpana 1-ro pona. Pacuetnas popmyna.
Brrunciienue miomaneit nOBEpXHOCTEN.

Cropona noeepxHocTH. OpHeHTalKs TOBEPXHOCTU U MPOCTPAHCTBA.

I1oBEpXHOCTHBIN UHTETrPAJl BTOPOIO POJA.



OueHOYHBIE CpeCTBA ISl MHBAIHMIOB M JIMIl C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3JI0PO-
BbsI BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIHIAM U JIMLAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3710PO-
BbSI IPEAOCTABIISETCS JOMOIHUTEIHHOE BPEeMS JIJIsl TOATOTOBKH OTBETA HAa SK3aMEHE;

— IpY MIPOBEJICHNUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHSI MHBAIUAOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIONb30BAHUE TEXHHUUYECKHX
CPE/ICTB, HEOOXOMMBIX UM B CBS3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
¥ MHBAJIMJOB TPOLEAYypa OLEHUBAHUS PE3yJbTaTOB OOYYEHHS IO JUCLUUILIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHS] MHBAJIHMIOB U JIMIl C OTPAaHHYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbSI 110 TUCHUIUIMHE (MOJIYJII0) MPEeAyCMaTpUBaeT MPEAOCTaBICHUE HH-
dopmaru B hopmMax, afanTHPOBAHHBIX K OTPAaHUYCHUSM HX 3/10pPOBbS U BOCHPUATHS HH(OpMa-
MU

JInst Ll ¢ HapyIISHUSIMH 3PEHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIINXCAL.



5.YYEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECIEYEHUWE
YUYEBHOM JACIUIIINHBI

5.1 OcHoBHasi JIuTEpaTypa:
1. Kyapssues, JI. [. Kypc marematrdeckoro aHanu3a [ DJIeKTpOHHBIN pecypc] : yued-

Huk i 6akanaBpos : B 3 T. T. 1/ JI. [I. 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 JImurpueBnu. Kypc MaTemarndeckoro ananusa : yueOHuUK ais Oa-

KaJIaBPOB : YUCOHUK JJIsI CTYJICHTOB BY30B, O0yUaIOIUXCS 110 €CTECTBEHHOHAYYHBIM M TEXHUYEC-
CKHMM HampapyeHusIM U cneruanbHocTaM. T. 1/ Kynpssues, Jles Jimutpuesnu ; JI. JI. Kyapsis-
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. Kyapssues, JI. JI. Kypc matemaTudeckoro ananu3sa [ DJIeKTpOHHBIN pecypce] : yued-
HuK Juig 6akanaBpoB : B 3 T. T. 2, ku. 2 / JI. . 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 maTemaTnyeckoro ananusa [ JIeKTpOHHBIN 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, JleB ImutpueBny.Kypc matemaruueckoro ananusa : yueOHuK 11 Oa-

KaJaBpOB : yUEOHUK ISl CTYIEHTOB BYy30B, 00yUYaIOIIMXCsl 110 €CTECTBEHHOHAYYHBIM U TEXHUYE-
CKUM HarpaBlieHHsIM U crienuanbHocTsM. T. 2 / Kynpsisues, Jle [Imutpuesnuu ; JI. J1. Kynpsis-
1eB ; Mock. ¢pusuko-texH. uH-T (['oc. yH-T). - 6-¢ u3a. - Mocksa : FOpaiit, 2012. - 720 c. - (ba-
kanaBp. bazossrii kypc). - ISBN 9785991618939. 50 miT.

6. Kanaiinuna, ['annaa Beanamunosna (Kyol'Y). Maremarnueckuii ananus. [1penemnsr.
HenpepriBHocTh: yuebHoe nocodbue / I'. B. Kanaitnuna, H. M. Cennosa ; M-Bo oOpazoBanus u
Hayku Poc. denepanun, Kybanckuii roc. yH-1. - Kpacnoaap : [KybGaHckuii rocyiapcTBeHHbIH
yHuBepcurert], 2018. - 114 c. : ui. - bubnuorp.: c. 113. - ISBN 978-5-8209-1495-9 :70 wmt.

5.2 lonmotHATE/IBLHAS IUTEPATYPA:

1. CG6opnuk 3a1a4 Mo MaTeMaTHIECKOMY aHIU3y [ DJIEKTPOHHBIH pecypc] : yue6HOe MOcoOHE.
T. 1 : I[Ipenen. HenpepsiHocTh. Juddepennupyemocts / JI. 1. Kynpssues [u np.]. - M. :
OUBMATIINT, 2010. - 496 c. - https://e.lanbook.com/book/2226#book name.

2. COOpHMK 3a1a4 [0 MATEMATHYECKOMY aHAIH3y [DNeKTpOHHBIH pecypc] : yuebHOe mocoOue.
Towm 2 : Uarerpainst. Paast / JI.JI. Kynpsisues [u ap.]. - Mocksa : @uzmatmut, 2009. - 504 c. -
https://e.lanbook.com/book/2227#book_name.

3. COOopHHMK 3a1a4 [0 MATEMATHYECKOMY aHAIH3y [DNeKTPOHHBIA pecypc] : yuebHOe mocoOue.
Towm 3 : ®ynakiuu Heckonbkux nepeMeHHsix / JIJI. KyapsiBues [u ap.]. - Mocksa : ®uszmar-
aut, 2003. - 472 c. - https://e.lanbook.com/book/2220#book_name.

4, ®uxrenronsi, I'. M. Kypc muddepeHimanbHoro ¥ MHTErpaibHOr0 HCUUCIEH s [ DIEKTPOH-
HbII pecypc] : yueOHuK : B 3 1. T. 1 / @uxrenronsu I'. M. - CIIO. : Jlans, 2018. - 608 c. -
https://e.lanbook.com/book/100938#authors.

5. ®uxtenronsi, I'. M. Kypce nuddepeHnansHoro 1 HHTErpaabHOro CUMCIEHUs [ DIEKTPOH-

HBbII pecypc] : yuebnuk : B 3 T. T. 2 / @uxrtenronsi . M. - CII6. : 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. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHHUKAUMOHHON ceTn «MHTep-
HeT», B TOM 4YHCJIe COBpeMeHHbIe NpodeccnoHanbHbie 0a3bl JAHHBIX H HH(POPMALIHOHHBIE
CIIpaBOYHbIE CHCTEMbI, He00X0AMMbIe /IS OCBOCHHS JMCIUIIIHHBI.
1. CnpaBouno-npaBoBas cuctema «Koncynprant [itoc» (http://www.consultant.ru)

2. Tlopranm oTkpeITHIX HaHHBIX Poccuiickoit @enepepanuu https://data.gov.ru

3. baza OTKpHITBIX JaHHBIX MWUHHCTEpPCTBA Tpyda W COUMAIBbHON 3ammTel P®D
https://rosmintrud.ru/opendata

4. baza nanneix Hayunoii snekrponnsiii oubmmorekn eLIBRARY.RU https://elibrary.ru/

5. baza manneix Bcepoccuiickoro HHCTUTYTa Hay4yHOH M TexHUYecKoi mHpopmanuu (BUHU-
TH) PAH http://www2.viniti.ru/

6. ba3bl qaHHBIX B cepe MHTEIUICKTYATbHOW COOCTBEHHOCTH, BKJIFOYAs TATCHTHBIC 0a3bl JTaH-
HBIX WWW.rusnano.com

7. bBa3pl JaHHBIX U aHATTUTHYECKUE MyOJIMKAIMKU «Y HUBEpCUTEeTCKash HH(OpMallMOHHAs CHUCTe-
ma POCCHS» https://uisrussia.msu.ru/

8. Bukumenus, cBoOOAHAs OSHOUKIONETUS. [DnekrpoHHbli pecypc]. —  Wikipedia
http://ru.wikipedia.org

7. MeToauveckne yKazaHus s 00y4aOUIUXCS 0 OCBOEHHIO JUCIUIJIMHBI

VYuyebHas AeATeNbHOCTh MPOXOJUT B COOTBETCTBMM C IpaUKOM ydyeOHOro Ipolecca.
[Tpouecc camocTosATENbHON pabOThl KOHTPOJIUPYETCS BO BpeMsl ayJUTOPHBIX 3aHATHN M UHIU-
BUAYaJIbHBIX KOHCYNbTaluil. CamocTosTeIbHAs paboTa CTYyJJeHTOB IPOBOIUTCS B hopme nzyde-
HUA OTACIBbHBIX TCOPECTHYCCKUX BOIIPOCOB IO HpeHHaFaCMOﬁ JIUTECPATypC U BBIIIOJIHCHHUU ITPAK-
TUYECKUX 3aJIaHHI 110 Pa300paHHBIM BO BPEMs Ay JUTOPHBIX 3aHATHN TIPUMEpaM.

@DOH/T OLICHOYHBIX CPEACTB JUCHHUIUIUHBI COCTOMT U3 CPEACTB TEKYIIErO KOHTPOJIS (CM.
CITUCOK JTaOOpaTOPHBIX paboT, 3a/1a4 U BOMPOCOB) U UTOTOBOM aTTeCTAINH (3a4eTa, YK3aMEHa).

B kaudecTBe OLIEHOUHBIX CPEJCTB, MCIOJIB3YEMBIX AJIS TEKYLIEro KOHTPOJS yCIeBaeMo-
CTH, TIPeIIaraeTcsl MepedeHb BOMPOCOB, KOTOPHIE MPOPadaTHIBAIOTCS B MPOILIECCE OCBOCHUS KYP-
ca. /laHHbII mepeyeHb OXBaThIBA€T BCE OCHOBHBIE pa3Jiesibl Kypca, BKIIIOYasl 3HaHMs, MoJIydae-
MBIC BO BPEMs CaMOCTOSITEIIBHOM pa60TI>I. KpOMe TOI'0, Ba>KHBIM 3JIEMCHTOM TCXHOJIOTUH ABJIA-
€TCsl CAaMOCTOSITENIbHOE pellIeHHe CTYAeHTaMM U cada 3aaHuil. DTO NOJHOCTbIO WHAWBUYaAllb-
Has Gopma oOyueHus. CTyIeHT paccKas3bIBaeT CBOE pEIICHHE MPEIoIaBaTesto, OTBEYaeT Ha J0-
HOJHUTEbHbIE BOIPOCHI.

B ocBoenun JUCHUIINIMHBI MHBAJIMAAMH U JIMIIaMH C OTPaHNYCHHBIMUA BO3MOKHOCTAMHA
3/10pOBbsI OOJIbIIIOE 3HAYEHNE UMEET MHUBHIyabHast yueOHas paboTa (KOHCYJIbTAI[H) — J10-
MIOJTHUTEBHOE Pa3bsiICHEHUE YUeOHOTO MaTepurana.

WuauBuyanbHble KOHCYJIBTAILUH 10 IPEIMETY SIBJISIIOTCS BaXKHBIM (PaKTOPOM, CIIOCO0-
CTBYIOIIIMM MHAUWBUAYaJIU3alluN O6y‘ICHI/I$[ N YCTAaHOBJICHHUIO BOCIIUTATCIIbHOI'O KOHTAKTa MCKAY
npernoJiaBaTeseM U 00yJaroIluMCsl MHBAJIHMJIOM WM JIULIOM C OrpaHHUYEHHBIMH BO3MOKHOCTSIMHU
3JIOPOBBAI.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
o0pa3oBaTeIbHOIO IpoLecca

8.1 llepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.
Hcnonp30BaHne JIEKTPOHHBIX TPE3EHTANNN MTPH MPOBECHUH JISKITMOHHBIX M TIPAaKTHIe-
CKHUX 3aHSTUU.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0O 00ecTIeYeHHUsI.
1. Omnepannonnas cuctema MS Windows.
2. UuarerpupoBanHoe oducHoe npuioxenune MS Office.


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/

3. IIporpammuoe obecnieueHue Ui OpraHU3aUK YIIPABIIEMOr0 KOJJICKTUBHOTO U
6e3omacHoro nocryna B MHTepHer.

8.3 llepeuenb He00OX0AUMBIX HHGPOPMANMOHHBIX CIIPABOYHbBIX CHCTEM

1. Dnexrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

2. DnextponHas bubnmorexa Kyol'yY
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=31eKTPOHHbIN

3. DnekTtpoHHas OubOnuoTevHas cucrema «YHuBepcuterckas Oubamorexka ONLINE»

(http://www.biblioclub.ru)

4. CripaBouHo-mpaBoBas cucrema «Koncynprant [Tnroc» (http://www.consultant.ru)
5. OBC UsparenbcrBa «JIauby» http://e.lanbook.com/ OO0 UsnarensctBo «JIaHby

6. OBC «YHuBepcuteTckas Oudmmoreka oHmaiiy www.biblioclub.ru OOO «/lupekr-Mennar»
7. ObC «BOOK.ruy https:/mww.book.ru_ OO0 «KuoPyc memuar

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

IMepeyens noropopos IBC (3a nepro, COOTBETCTBYIOLIHIA CPOKY MoayueHus oopasoBanus o OOIT)

Y4eOHblii HaunMeHoBaHMe JOKYMEHTA ¢ YKa3aHHEM PeKBU3HTOB Cpok neiicTBUA JOKY-

roja

MCECHTa

2018/2019 | OBC Uspatenscta «Jlauby» http://e.lanbook.com/ OO0 Uspatenscteo | C01.01.18 mo 31.12.18
«Jlanby JJoroop Ne 99 ot 30 HostOpst 2017 .
OBC «YHuBepcuteTckas 6ubminoTexa onnainy Www.biblioclub.ru C01.01.18 mo 31.12.18
000 «/Iupext-Memaua» Jorosop Ne 0811/2017/3 ot 08 HostOpst 2017 .
3BC «IOpaiit» http://www.biblio-online.ru OO0 DnekTpoHHOE U3A- C20.01.18 mo 19.01.19

tenbeTBO «tOpaiir» Jorosop Ne0811/2017/2 ot 08 HOs1Opst 2017 T.
OBC «BOOK.ru» https://www.book.ru OO0 «KuoPyc memua» [loro- C09.01.18 mo 31.12.18

Bop Ne 61/223-®3 ot 09 stHBaps 2018 r.
3BC «ZNANIUM.COM» www.znanium.com OOO «3HAHUYM» C01.01.18 mo 31.12.18
Jorosop Ne 1812/2017 ot 18 mexabps 2017 .

9. MarepuajibHO-TeXHHYecKas1 0a3a, HeoOXoAUMAsi /ISl OCylecTBJIeHHs1 00pa3oBa-
TeJbHOI'0 NMpoLecca Mo JUCHUNINHE

Ne Bun pabor

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTLIHHBI
(MOJITy1nsl) ¥ OCHAIIEHHOCTh

JIeKITMOHHBIE 3aHATHUS

JIeKIIMOHHAs ayTUTOPHsI, OCHAIIEHHAs TPE3EHTAIMOHHON TeX-
HUKOM (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK) U COOTBET-
CTBYIOIIMM IporpaMMHbIM obecrieuennem (I10), nocka

Ayn. 129, 131, A3016, A305, A307

JlaGopaTopHble 3aHATHS

Aynuropus, yKOMIIJIEKTOBaHHAsi MApKEPHOU JJOCKON
Ayn. 147-150, 133

['pynnoBeie (MHAUBUAY-
QJIbHBIE) KOHCYJIbTAlUU

Aynuropus, yKOMIJIEKTOBaHHAsI MApKEPHOU JJOCKOU
Ayn. 147-150, 133

Tekymuii KOHTPOJIb, MPO-
MEKYTOYHAas arTecTaius

Aynuropus, yKOMIJIEKTOBaHHAsI MApKEPHOU JJOCKOU
Ayn. 147-150, 133

CamocrosiTenbHas paboTa

KabuneTr 1m1s caMoCTOATENbHOUW pPabOTHI, OCHAIIEHHBIM KOM-
MBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO ITOIKITFOUEHUS K CETH
«HTEepHET», MPOrpaMMOi dKPAHHOTO YBEIHUYEHUsS U obecrie-
YeHHBIA JIOCTYIIOM B  JJICKTPOHHYIO  HMH()OPMAIIMOHHO-
oOpa3oBaTenbHy0 cpeny yHuBepcuteTa. Aya. 102-A u yuranb-
HBIN 3all

Ipunoxenne



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

MeTtoauyeckne YKa3aHusi 0 BbINOJHEHUIO JIA00PATOPHBIX padoT
nmo AucuuIInge ""MarteMaTuyecKuii anaans"

Hacrosimue meronuueckue ykazaHusi MpelHA3HAYEHBI JJISl BBIIOJIHEHHUS J1aOOpaTOPHBIX
paboT 1Mo MaTeMaTHYECKOMY aHAIM3Y U HANpaBJIeHbl HAa (OPMUPOBAHUE OOLIECTIPOPECCHOHATBLHBIX
U Ipo(peCcCUOHANBHBIX KOMIIETECHIIUN CTYIEHTOB.

JIJis yCHeNIHOTO BBITIOJHEHUST Ta00paTOpHON paboThl 00yJaroIIeMycsl ClIeIyeT O3HaKO-
MUTBCSI C TEOPETUUYECKOM YacThiO TUCIUIUIMHBI [0 TeMe Ja00paTopHO pabOThl, U3I0KEHHON B
aexkusx,. C menpio 0ojiee MOTHOTO M YriyOJIEHHOTO MOHMMAHUS TEOPETHYECKOT0 Marepuania
MOTYT OBITh UCHOJIB30BaHbl UCTOYHUKHU, YKa3aHHbIE B CIIUCKE OCHOBHOM nuTeparypsl [1-6], no-
NOJHUTENBHOH [1-5], a Takke mepedyeHb pecypcoB MH(POPMALMOHHO-TEICKOMMYHUKAMOHHOM
cet «HTEpHET», HEOOXOUMBIX JJISi OCBOCHUS AUCLUHUIUINHBI, YKa3aHHBIN B 11.6.

Kpurepuem H0KHON NOATOTOBKU CTYACHTOB K BBIIIOJIHEHHUIO JIAOOPATOPHBIX paboT sB-
JSIOTCS PUOOPETEHHBIE 3HAHMSI, TIO3BOJISAIONIUE 0€30IUO0UYHO OTBETUTh Ha BOIPOCHL, chopmy-
JUPOBAHHBIC MO KAXJIOW TeMe 1abopaTopHbIX padoT. i mpruoOpeTeHus JOKHBIX HABBIKOB K
peIlIeHuIo 3aa4 MPeAnoiaraeTcs peuieHne 3a1ad Ha 1abopaTOPHBIX 3aHATUSAX B YUEOHBIX ayH-
TOPUSAX IO/ PYKOBOJICTBOM IIpernojaBaTelis. 3aKpeIuieHne NpuoOpPETEHHBIX HaBBIKOB OCYILIECTB-
JSIeTCSl BHEAYAUTOPHBIM CaMOCTOSITEIbHBIM pEelIeHHEeM CTyJAeHTOM 3anad. Homepa 3amau ans
pelIeHus B ayJUTOPUU U J0Ma YKa3aHbl K KaXI0i 1abopaTOpHOH paboTe M CIHCKa JOMOTHU-
TEIbHOU JIUTEPATYPHI.

Jnist mabopaTopHBIX pabOT MCIONB3YIOTCS JUTEPATypHbIE UCTOYHUKH U3 CIHCKA JIOTOJ-
HUTEIBHOM uTepatypsl [1] u [2].

BBenenue B anaaun3
JlaGopartopHas pabota 1. Meron MaTeMaTHueCKON MHAYKIUU.

B aynurtopuu: [1], r. 1, § 2, NeNe 25 (1, 3, 5, 7, 9), 26 (1, 3), 28 (1, 3).
Howma: [1], row. 1, § 2, NoeNe 25 (2, 4, 6, 8), 26 (2, 4), 28 (2).

JlabopaTopHas pa6orta 2. Moaynp uncia, curayM. Llenas u apo6Has yacth uncna. ['pa-
buku.
B aymuropun: [1], ron. 1, § 3, NoNe 21, 23, 25 ,27.
Homa: [1], rn. 1, § 3, NoNe 22, 24, 26.

JlaGoparopHas pabota 3. O6nacTb onpeaenaeHus, 0o6aacTb 3HaueHud QyHKun. HikHss
U BepXHSIS IpaHi. YeTHOCTh, HEUETHOCTH (PYHKITUH, IEPUOTUIHOCTb.
B aynurtopuu: [1], r. 1, § 7, NeNe 89-95 (1 3, 5, 7, 9, T. e. HeueTHbIE).
Homa: [1], rm. 1, § 7, NeNe 89-95 (uetHbie).

JlaGoparopHas paboTta 4. DieMeHTapHbIe ONepaluy HaJ rpapukaMu GyHKIUI
B aymuropuu: [1], tm. 1, § 7, NeNe 217-219 (1 3, 5, 7, 9, T. €. HEUETHEIE).
Howma: [1], 1. 1, § 7, NeNe 217-219 (ueTHbIC).

JlaGoparopHas pabota 5. MoHoTOHHOCTH QyHKIUH. ['paduxu cnoxHbIX GyHKIUI
B ayguropuu: [1], tm. 1, § 7, NeNe 221-225 (1 3, 5,7, 9, T. €. HEUETHEIE).
Howma: [1], tm. 1, § 7, NeNe 221-225 (ueTHbIe).

JlaGoparopHas pabota 6. [lepuonnyeckue pynkunn. ['paduku cnoxxHbIX GyHKIUI
B aymuropuu: [1], tm. 1, § 7, NeNe 248-249 (1 3, 5, 7, 9, T. €. HEUETHEIE).
Howma: [1], tm. 1, § 7, NeNe 248-249 (ueTHbIe).

JlabopaTopHas pabota 7. CioxxeHue rpagukoB. YMHOKEHHE TPahUKOB




B aymuropuu: [1], r. 1, § 7, NoNe 234-235 (1 3, 5, 7, 9, T. €. HEUeTHBIE).
Homa: [1], tm. 1, § 7, NeNe 234-235 (ueTHbIe).

JlaGopaTopHas pabora 8. O6patHas ¢pynkuus. O6parumocts GyHKIUN. ['paduku odpat-
HBIX (YHKIUI
B ayguropuu: [1], ri. 1, § 7, NeNe 256-257 (1 3, 5, 7, 9, T. €. HeUeTHBIC).
Homa: [1], tm. 1, § 7, NeNe 256-257 (dueTHBIC).

JlaGoparopHas pabota 9. ['paduku GyHKIMH B MOISPHBIX KOOPAWHATAX
B ayguropuu: [1], rm. 1, § 7, NeNe 114-116 (1 3, 5, 7, 9, T. €. HeueTHBIC).
Homa: [1], ri. 1, § 7, NeNo 114-116 (ueTHbie).

JlaGoparopHas pabota 10. KonTponbHas paboTa 1o npoieHHON Teme

Hpe)le.ﬂ YHCJI0BOM MOCJI€I0BATEIbHOCTH.

JlaboparopHas pabota 1. OrpaHUYeHHBIC ¥ HEOTPAHWUYCHHBIC MTOCIIeIOBaTeIbHOCTA. MO-
HOTOHHBIE TTOCJIEIOBATEILHOCTH
B aymuropun: [1], ron. 1, § 7, NeNe 314, 315,317 (1 3,5, 7,9, 1. €. HEUeTHBIE).
Howma: [1], tm. 1, § 7, NeNe 314, 315, 317 (uetHbIC).

JlaGopaTopHas pabora 2. [Ipenen nmocnenopaTenpbHOCTH. Pacxoasimuecs mocienoBaTeib-
HOCTH
B aynuropun: [1], r. 2, § 8, NeNe 2, 5, 8, 12, 13, 69, 95, 99, 100, 106, 108, 110, 111, 124, 125,
129, 174,212,220 (1 3,5, 7,9, T. e. HEUETHBIE).
Homa: [1], . 2, § 8, NeNe 2, 5, 8, 12, 13, 69, 95, 99, 100, 106, 108, 110, 111, 124, 125, 129,
174,212, 220 (uetHbIe).

JlaGoparopHas pabota 3. [IpenenbHbIN nepexo]l B HEPABEHCTBAX. DTAJOHHBIE MPEAEIbI
HOCJIEeI0BATEIbHOCTEN
B aymuropun: [1], rin. 2, § 8, NoNe 24-28 (1 3,5, 7, 9, T. €. HEUETHBIE).
Homa: [1], t. 2, § 8, NeNo 24-28 (ueTHbIE).

JlaGoparopHas pa6ota 4. CX0IMMOCTh MOHOTOHHBIX OTPaHUYEHHBIX MOCIIEI0BaTENbHO-
creil. Kpurepuii Ko cxonumoctu pyHnaMeHTanbHON MOCIEA0BaTEIbHOCTH
B aynurtopuu: [1], ri1. 2, § 8, NeNe 58, 60 (1 3, 5, 7, 9, 1. e. HeueTHbIE).
Homa: [1], rm. 2, § 8, NeNoe 58, 60 (uetHbIe).

JlaGoparopHast pabora 5. [loamociie10BaTeIbHOCTH.
B aynuropuu: [1], ro. 2, § 8, NeNe 58, 60 (1 3,5, 7,9, 1. €. HeueTHbIE).
Homa: [1], t. 2, § 8, NeNe 58, 60 (uetHbIC).

JlaGoparopHas pabota 6. (2 3aHsATUsA) CXOOUMOCTh PEKYPPEHTHO 3aJJaHHBIX MOCJIEI0Ba-
TEJILHOCTEMN.
B aygutopuu: [1], rn. 2, § 8, NeNe 234, 240, 247 (1 3,5, 7, 9, T. €. HEUETHEBIE).
Howma: [1], tm. 2, § 8, NeNe 234, 240, 247 (ueTHBIE).

JlaGoparopHas pabota 7. KonTponbsHas pabota 1o npoiiieHHO# Teme

IIpenen pynkuuun
JlaGoparopHas pabota 1. [lpenen ¢pynkuuu B Touke. OAHOCTOPOHHHE Mpeeibl PyHK-
IIUH, TIPeIebl Ha OECKOHEYHOCTH.




B aynuropuu: [1], r1. 2, § 9, NeNe 1, 2,. 20 (1 3, 5, 7, 9, T. . HEeueTHBIE).
Homa: [1], 1. 2, § 9, NeNe 1, 2, 20 (deTHbIe).

JlaGopaTopHas padora 2. [Ipenesns parmoHaIbHBIX ()YHKIIHA.
B aymuropuu: [1], r. 2, § 9, NoNe 21-24 (1 3,5, 7, 9, T. €. HEUETHBIE).
Homa: [1], tm. 2, § 9, NeNe 21-24 (yeTHbIC).

JlaGopaTopHas padora 3. [Ipenesnsr upparmoHaIbHBIX (YHKITAN
B aynuropuu: [1], r. 2, § 9, NoNe 25-27 (1 3,5, 7, 9, T. €. HEUETHBIE).
Homa: [1], tm. 2, § 9, NeNe 25-27 (ueTHbIC).

JlaGopaTopHas pabota 4. [lepBbiii 3ameuarenbHbIi Tipeaen. [Ipeaensr TpuronomMeTpuye-
CKMX BBIPaKCHUI
B ayguropuu: [1], ri. 2, § 9, NeNe 29-31 (1 3,5, 7, 9, T. . HEUECTHBIC).
Homa: [1], t1. 2, § 9, NeNe 29-31 (ueTHbIe).

JlabopaTopHas pabota 5. Bropoii 3amedarensubiii peaen. Cneactsus u3 Hero. [Ipenen
M0Ka3aTeIbHO-CTEIICHHBIX BhIPAKEHHM
B aymuropun: [1], rin. 2, § 9, NoNe 33-36 (1 3, 5, 7, 9, T. . HEUEeTHBIE).
Homa: [1], t. 2, § 9, NeNe 33-36 (ueTHbIE).

JlaGoparopHas pabota 6. O-cumBonuka. Mcrnonb30BaHne aCUMITOTUYECKUX POPMYI HpU
BBIUMCJICHHUH TIpeiea PyHKIHH
B aynurtopuu: [1], ri. 2, § 9, NoeNe 44-46 (1 3, 5, 7, 9, T. . HEUETHBIE).
Homa: [1], tm. 2, § 9, NeNe 44-46 (ueTHbIC).

JlaGoparopHas paboTa 7. YacTiuuHbIe peaessl GyHKINH.
B aynurtopuu: [1], r. 2, § 9, NeNe 40, 41, 65, 66 (1 3, 5,7, 9, T. e. HEUETHEIE).
Homa: [1], tm. 2, § 9, NeNe 40, 41, 65, 66 (ueTHBIC).

JlaGoparopHas padota 8. KonTponbHas paboTa o npoieHHON TeMe

HenpepbIBHOCTH (PYHKIIMH.

JlaGoparopHas pabota 1. HenpepbIBHOCTh QYHKIIMU B TOUKE
B aymuropun: [1], ron. 2, § 10, NeNe 5, 11, 17 (1 3,5, 7, 9, T. e. HEeUeTHBIC).
Howma: [1], 1. 2, § 10, NeNe 5, 11, 17 (ueTHsIe).

JlaGoparopHas pabota 2. HempepslBHOCTh (YHKIIMH Ha MHOXecTBe. HempepbBHOCTH
AJIEMEHTApHbIX (PYHKUINN
B aymuropuu: [1], . 2, § 33-35(1 3, 5, 7, 9, T. . HeUeTHBIC).
Howma: [1], tm. 2, § 10, NoNe 33-35 (uetHble).

JlaGoparopHas pabota 3. Touku pa3psiBa, UX KiaccupuKanus
B ayauropuu: [1], rm. 2, § 10, NeNe 18,19, (1 3, 5,7, 9, T. €. HEUETHEIE).
Howma: [1], tm. 2, § 10, NeNe 18, 19 (uetHbIe).

JlabopaTtopHas pabota 4. MccnenoBanue HENpepbIBHOCTA (YHKIIUNA M TTOCTPOEHUE Tpa-
¢buKos
B aygurtopuu: [1], r. 2, § 10, NeNe 57-60 (1 3, 5, 7, 9, T. €. HeUeTHBIE).
Howma: [1], tm. 2, § 10, NeNe 57-60 (uetHbIe).

JlaGoparopHas pabota S. McciiegoBaHue HEMPEPHIBHOCTH CIOXKHBIX (YHKIUN




B aynuropuu: [1], ro. 2, § 10, NeNe 56, 62, 64 (1 3,5, 7, 9, T. €. HeueTHbIE).
Howma: [1], t. 2, § 10, NeNe 56, 62, 64 (deTHbIe).

JlaGopaTopHas paborta 6. PaBHOMepHas HEPEPBIBHOCTh (DYHKITHI
B aymutopuu: [1], rn. 2, § 12, NeNe 3-4 (1 3, 5,7, 9, T. . HEUeTHBIE).
Howma: [1], r. 2, § 12, NoNe 3-4 (ueTHbIe).

JlaGopaTopHas pabora 7. KonTpoasHas paboTa 1o npoiaeHHON TeMe

JAnddepenuupyemocts GyHKIUMN

JlaGoparopHas pabota 1. Onpenenenue npousBoanoi. Tabnmuunoe nuddepenmpoBanme
B aygutopuu: [1], rin. 3, § 13, NeNe 1-2 (1 3, 5,7, 9, T. €. HEeUeTHBIE).
Homa: [1], rm. 3, § 13, NeNe 1-2 (uetHbIe).

JlaGoparopHas pabota 2. IIpou3BoHas CyMMBI, IPOU3BEAECHHUS , YacTHOTO. [Ipon3BoaHas
CIOKHOU (DYHKITUU
B aynuropuu: [1], ra. 3, § 13, NeNe 3-51 (HeueTHble).
Homa: [1], t. 3, § 13, NoNe 3-51 (yetHble).

JlaGoparopHas pabdota 3. [IpousBoaHas CioxKHON HYHKIUH.
B aymuropuu: [1], ro. 3, § 13, NeNe 52-100 (neueTHbIe).
Howma: [1], t. 3, § 13, NoNe 52-100 (ueTtHsbIC).

JlaGoparopHas pabota 4. Jlorapudmudeckas npousBoanas. OTHOCTOPOHHUE TPOU3BO/I-

HBIC
B aynurtopuu: [1], r. 3, § 13, NeNe 141-152, 191-193 (ueueTHbIe).
Howma: [1], t. 3, § 13, NeNe 141-152, 191-193 (ueTHBIC).

JlaGoparopHas pab6ora 5. IlpousBognas obpatHoi (yHkuuu. IIpousBoaHas QyHKUMH,
3aJaHHOM napaMmeTrpuyecku. [Ipon3BoiHas HeABHOM QyHKIMM
B aymuropuu: [1], ro. 3, § 13, NeNe 197, 201, 207 (1 3,5, 7, 9, T. e. HEe4eTHBIC).
Howma: [1], tm. 3, § 13, NeNe 197, 201, 207 (4etHsbIe).

JlaGoparopHas pabora 6. ['eomeTpuueckuii CMbICI MPOU3BOJHON. YpaBHEHUE KacaTellb-
HOW U HOpMaJu
B aynuropuu: [1], ri1. 3, § 14, NeNe 16, 17 (1 3, 5, 7, 9, T. e. HEUeTHEIE).
Howma: [1], r. 3, § 14, NoNe 16, 17 (detHbIe).

JlabopaTopHas pabota 7. [uddepennunan ¢pynkiuu. Ero npumenenne B NpuOIMKEHHBIX
BBIYHCIICHHSIX
B aygurtopuu: [1], rn. 3, § 13, NeNe 213, 214, 216, 219 (1 3,5, 7, 9, T. e. HEUETHBIC).
Homa: [1], rm. 3, § 13, NeNe 213, 214, 216, 219 (ueTHBIC).

JlaboparopHas pab6ota 8. [IpousBomnbie BbicIIMX —mopsiakoB. Popmyna HerioToHa-
JletiOHMIIa
B aynuropun: [1], r1. 3, § 15, NeNe 1,2 (1 3,5, 7, 9, T. . HeUeTHBIE).
Howma: [1], tm. 3, § 15, NeNo 1, 2 (ueTHBIC).

JlabopaTopHas pa6ota 9. JIluddepeHimans BRICIINX MOPSIAKOB
B aynuropuu: [1], ro. 3, § 15, NeNe 22,28 (1 3, 5, 7, 9, T. €. HEUeTHBIE).
Howma: [1], tom. 3, § 15, NeNe 22, 28 (deTHbIe).




JlaGoparopnas pabota 10. Teopemst Posus, Jlarpanka, Ko
B aygurtopuu: [1], rin. 4, § 17, NeNe 2, 3,7, 17-27, 42-52 (HeueTHBIE).
Homa: [1], 1. 4, § 17, NeNe 2, 3,7, 17-27, 42-52 (4eTHBIC).

JlaboparopHas pabota 11. Pasnoskenus sneMenTapHbix GyHKui o hopmyie Teitnopa
B aygurtopuu: [1], rin. 4, § 17, NeNe 12-15, 20 (HeueTHBbIE).
Homa: [1], rm. 4, § 17, NeNe 12-15, 20 (ueTHbIe).

JlaGoparopHnas pabota 12. IIpubnmkeHHbIE BBIYMCICHUS U BBHIYUCICHUE MPEICIIOB MPU
nomotnu popmynsl Teitmopa
B aymuropuu: [1], r1. 4, § 17, NeNe 1-5 (1, 3,5, 7,9, 11, 13, 15, 17, T. €. HeueTHBIE).
Howma: [1], rm. 4, § 17, NoNe 1-5 (ueTHbie).

JlaGopaTopHas padora 13. KortponbHas paboTa o NpoiIeHHON TeMe

Hccaenosanue pyHkumi

JlaGoparopHas pabota 1. Beruucienue npenenos no npasuity Jlonurans
B aymuropun: [1], t1. 4, § 17, NeNe 2, 3, 7, 17-27, 42-52 (HedeTHBIC).
Homa: [1], 1. 4, § 17, NeNe 2, 3,7, 17-27, 42-52 (ueTHBIC).

JlaGoparopHas pabota 2. MccnenoBanue ¢GyHKIIMH HA MOHOTOHHOCTh. DKCTPEMYMBI
B aymuropuu: [1], ri1. 4, § 20, NeNe 16-21 (HeuetHsie).
Howma: [1], t. 4, § 20, NoNe 16-21 (uetHble).

JlaGoparopHas pabota 3. MccnenoBanue ¢GyHKIIMN HA BHITYKIOCTh. TOUYKH mepernda
B aymuropuu: [1], ro1. 4, § 20, NeNe 49-54 (weuetHbie).
Howma: [1], t. 4, § 20, NoNe 49-54 (uetHbIe).

JlaGoparopHas pabota 4. Haxox/1eHre acUMNTOT IrpaMKoB (PyHKIUH
B aymutopun: [1], r1. 2, § 11, NeNe 1-4 (1 3, 5, 7, 9, T. . HeueTHBIE).
Howma: [1], tm. 2, § 11, NeNe 1-4 (uetHbIe).

JlaGoparopHas pabota 5. [TonHoe uccnenoBanue GyHKIUN U TOCTpOeHHE rpaduKoB
B aymuropun: [1], r1. 2, § 21, NeNe 3-6 (1 3, 5, 7, 9, T. €. HeueTHBIE).
Howma: [1], tm. 2, § 21, NoNe 3-6 (ueTHbIe).

JIaGoparophas pabota 6. [Toctpoenue rpadukoB GpyHKIHI
B aymuropun: [1], ro. 2, § 22, NeNe 7-10 (1 3,5, 7, 9, T. . HEUETHBIE).
Howma: [1], tm. 2, § 21, NeNe 7-10 (ueTHbIe).

JlaGoparopHas pabota 7. Pemenue npakTHYecKuX 3a/1ad Ha HAaXOXJACHHUE YIKCTPEMYMOB
B aygurtopuu: [1], rn. 2, § 22, NeNe 12-22 (HeueTHBIE).
Howma: [1], tm. 2, § 21, NoNe 12-22 (detHbIe).

JlaGoparopHas pabota 8. KonTponsHas pabora

HeonpeaejieHHbIH HHTErpaJl

JlabopatopHas pabora 1. IlepBooOpasnas. Heompenenenusiii unterpasi. Hemocpen-
CTBEHHOE WHTETPUPOBAHUE
B aygutopuu: [2], to. 1, § 1, NeNe 2 (1, 3,5,7,9, 11, 13, 15, 17, 1. e. HedeTHBIC).
Howma: [2], tm. 1, § 1, NeNe 2 (yeTHsIe).




JlaGoparopHas padota 2. MeTo/1 3aMeHbI IEPEMEHHON B HEOTIPEACICHHOM HHTETpasie
B aymuropuu: [2], rn. 1, § 1, NeNe 11-16 (1, 3,5, 7,9, 11, 13, 15, 17, 1. e. HeueTHbIE).
Homa: [2], ti. 1, § 1, NeNe 10-16 (ueTHBIC).

JlaGopaTopHas pa6ota 3 MeTo1 MHTErPUPOBAHUS 10 YACTIM
B aymuropuu: [2], r. 1, § 1, NeNe 19-21, 23,24 (1, 3,5, 7,9, T. €. HeUeTHbIE).
Homa: [2], t. 1, § 1, NeNe 19-21, 23, 24 (ueTHBIC).

JlaGopaTopHas pabota 4. IHTerpupoBaHue JIEMEHTApHBIX IPOOEH.
B aymuropuu: [2], 1. 1, § 2, NeNe 1 (1, 3,5, 7,9, 11, 13, 15, 17, 1. . HeUeTHBIE).
Homa: [2], t. 1, § 2, NeNe 1 (ueTHBIE).

JlaGopaTopHas pabora 5. MHTerpupoBaHuW€ BBIPAKCHUM, COJIEpKAIIMX KBaJApPAaTHBIN
TpeXuJieH
B aynuropuu: [2], ra. 1, § 1, NeNe 8,10 (1, 3,5,7,9, 11, 13, 15, 17, 1. e. HEeueTHBIE).
Howma: [2], tm. 1, § 1, NeNe 10-16 (ueTHBIC).

JlaboparopHas pabora 6. IHTerpupoBaHue palMOHAIBHBIX BRIpAXKCHH. MeTox Heorpe-
JIETICHHBIX KO3 PHUIIECHTOB
B aymutopuu: [2], r1. 1, § 2, NeNe 2-5 (1,3, 5, 7,9, 11, 13, 15, 17, T. €. HEUeTHBIE).
Howma: [2], t. 1, § 2, NeNo 2-4 (yeTHbIE).

JlaGoparopHas pa6ota 7. UHTerpupoBaHue paroHaIbHBIX (PYHKITHIA
B aymutopuu: [2], r1. 1, § 2, NeNe 6-7 (1,3, 5, 7,9, 11, 13, 15, 17, T. €. HEUeTHBIE).
Homa: [2], t. 1, § 2, NeNo 6-7 (ueTHbIE).

JlaGopartopHas pabota 8. IHTerpupoBaHue HppalmoOHATbHOCTEH.
B aymuropun: [2], r1. 1, § 3, NeNe 1, 2,4, 5,8 (1,3,5,7,9, 11, 13, 15, 17, T. €. HEUETHBIE).
Homa: [2], ti. 1, § 3, NeNe 1,2 4, 5, 8 (ueTHbIC).

JlaGopartopHas paboTta 9. IHTerpupoBaHue HppalmoOHaIbHOCTEH.
B aymuropun: [2], r1. 1, § 3, NeNe 9, 10, 11(1, 3, 5,7, 9, 11, 13, 15, 17, T. €. HEeUeTHBIE).
Homa: [2], t. 1, § 3, NeNe 9, 10, 11 (ueTHBbIC).

JlaGoparophas pa6ota 10. ITogcranoBku YeOsbieBa u Ditnepa
B aymuropun: [2], r1. 1, § 3, NoNe 13, 14, 17-19 (1, 3, 5, 7, T. €. HEUETHBIE).
Homa: [2], t. 1, § 3, NeNe 13, 14, 17-19 (ueTHBbIC).

JlaboparopHas pabota 11. MHTerpupoBaHue TPUTOHOMETPUIECKIX BBIPAKEHUI.
B aymuropun: [2], ron. 1, § 4, NeNe 1-6,9-13 (1, 3, 5, , T. €. HEUETHEIE).
Howma: [2], tm. 1, § 4, NeNe 13, 14, 17-19 (ueTHbIe).

JlaGoparopHas pa6ota 12. KoHTponbHas paboTa

OnpeneneHHblil HHTErpaJ

JlaGoparopHas padota 1. OnpeneneHHbIl uHTErpai. MHTerpanbHbie cyMmmbl
B aynuropuu: [2], r1. 2, § 6, NeNe 4-6 (1, 3, T. €. HEUeTHbIE).
Howma: [2], t. 2, § 6, NeNe 4-6 (ueTHbIC).

JlabopaTopHas pabota 2. opmyna HeroTona-Jleitonuma
B ayauropuu: [2], t11. 2, § 6, NeNe 69-106 (HeueTHBIe).




Homa: [2], ti. 2, § 6, NeNe 69-106 (ueTHbIC).

JlaboparopHas pabota 3. IHTerpupoBaHHE MO YaCTSIM B OMPE/ICIICHHOM HHTETpalie
B aygutopuu: [2], ri1. 2, § 6, NeNe 127-160 (HeueTHbIE).
Homa: [2], t. 2, § 6, NeNe 127-160 (dueTHBIC).

JlaGoparopHas pabota 4. [1nomans KBaApupyeMoil miaockoit Gpurypsl
B aygurtopuu: [2], rin. 2, § 7, NeNe 1-6 (1, 3, 5, 7, 9, T. . HeueTHBIE).
Homa: [2], t. 2, § 7, NeNe 1-6 (ueTHBIC).

JlaGoparopHas paboTa 5. JInuHa Iyru IIIOCKOM KPUBOH
B aygurtopuu: [2], r1. 2, § 7, NeNe 61, 63, 65, 69, (1, 3, 5,7, 9, T. €. HEUETHBIE.
Homa: [2], T 2, § 7, NeNe 61, 63, 65, 69, (ueTHBIC).

JlaboparopHas pabora 6. KydupyeMocTh HEKOTOPBIX KJIACCOB TEJI, BBIYUCICHUE X 00b-

€MOB
B aynuropuu: [2], r1. 2, § 8, NeNe 1-4 (1, 3, 5, 7, 9, T. e. HeUeTHbIE).
Howma: [2], t71. 2, § 8, NeNo 1-4 (yeTHble).

JlaGoparopHas pa6ota 7. [1omiaas moBepXHOCTH BpaLCHHS
B aynuropun: [2], ro. 2, § 8, NeNe 81-82 (1, 3, 5, 7, 9, T. . HEUETHBIE).
Homa: [2], t1. 2, § 8, NeNe 81-82 (ueTHble).

JlaGoparopHas pabota 8. [TpubmKeHHbIC BEIUUCICHUS ONPECICHHBIX HHTETPAJIOB.
B aymuropuu: [2], r. 2, § 10, NeNe 7, 8,9 (1, 3, 5, T. €. HEUETHBIC).
Howma: [2], t1. 2, § 10, NoNe 81-82 (uetHble).

JlaGoparopHas pa6ota 9. KonTponbsHas pabora

HecoO6cTBeHHbIE HHTETPAJIBI

JlaGoparopHas pabota 1. HecobcTBeHHbIE HHTETpalbl 1-r0 poja, UX BEIUYUCICHHE
B aymuropun: [2], to. 3, § 11, NeNe 3-15, 19-22 (HeueTHBIC).
Howma: [2], t. 3, § 11, NoNe 3-15, 19-22 (ueTHbIe).

JlaGoparopHas pabota 2. HecoOcTBeHHBIE HHTETPANIBI 2-TO PO/A, UX BHIYHCICHUE
B aymutopun: [2], ro1. 3, § 11, NeNe 57-72 (nedetHbie).
Howma: [2], t. 3, § 11, NoNe 57-72 (uetHblIe).

JlaboparopHas pabota 3. CxoIuMOCTh HECOOCTBEHHBIX WHTETPAIIOB 1-ro poja OT HEOT-
pUTIATETBHBIX ()YHKITHMA
B ayauropuu: [2], t. 3, § 12, NeNe 15-30 (HeueTHsIe).
Howma: [2], t. 3, § 12, NoNe 15-30 (uetHbIe).

JlaGoparopHas pa6ota 4. CX0aMMOCTh HeCOOCTBEHHBIX UHTErpajioB BTOPOTO poja OT He-
OTPHIIATENIbHBIX (PYHKIUH
B aygurtopuu: [2], rn. 3, § 12, NeNe 64-81 (HeueTHBbIE).
Howma: [2], T 3, § 12, NoNe 64-81 (uetHsIe).

JlaGoparopHas pabota 5. ['maBHOe 3HaueHue 1o Komm HecoOCTBEHHBIX HHTETPAJIOB
B aynurtopuu: [2], ri. 3, § 11, NeNe 125-128, (neuetHsie), § 12, NoNe 192-195 (HeueTHble).
Howma: [2], t. 3, § 11, NoNe 125-128 (uetnsbie), § 12, NeNe 192-195(ueTtHbre).




JlaGopaTopHas pabora 6. CamocTosTeNbHas paboTa

YucsioBbie psiabl

JlaGoparopHas pabota 1. [Torstue uncnoBoro psna u ero cxogumoct. Kpurepuii Kommn.
B aygurtopuu: [2], rin. 4, § 13, NeNe 11-14 (1, 3, 5, 7, 9, T. €. HEUETHEBIE).
Homa: [2], tim. 4, § 13, NeNe 81-82 (ueTHbIe).

JlaGoparopHasi paGora 2. CBOWCTBa CXOAALIMXCS PSIOB. PSabl ¢ HEOTpHIATENbHBIMU
YJICHAMH.
B aynuropuu: [2], r. 4, § 14, NeNe 2-4 (1, 3, 5,7, 9, T. €. HEUETHBIE).
Howma: [2], t. 4, § 14, NoNe 2-4 (ueTHbIe).

JlaGopaTopHas pabota 3. IIpusnaku cpaBHenus. [Ipusnaku Jlamam6epa u Komu. MuTe-
IrPAJIbHBIN ITPU3HAK.
B aynurtopuu: [2], ri. 4, § 14, NeNe 18, 19, 21,22 (1, 3,5, 7, 9, T. €. HEYETHBIE).
Homa: [2], rm. 4, § 14, NoNe 18, 19, 21, 22 (uetHbIe).

JlaboparopHas pabota 4. 3HakonepeMeHHbIe psiabl. [IpusHak JlehiOaua.
B aynurtopuu: [2], r. 4, § 15, NeNe 3,4 (1, 3,5, 7, 9, T. e. HEeUeTHBIE).
Homa: [2], tm. 4, § 15, NoNe 3, 4 (ueTHBbIC).

JlabopaTopHas pabora 5. AGcomoTHO cxonsamuecs psiabl. [Ipusnaku AGens u Jupuxie.
Teopema Pumana.
B aynuropuu: [2], r1. 4, § 15, NeNe 5-8 (1, 3, 5, 7, 9, T. . HEUeTHBIE).
Howma: [2], t. 4, § 15, NoNe 5-8 (uetHbIe).

JlaGoparopHas pabora 6. CyMMUpPyeMOCTh YHCIOBBIX PsAOB. [loHsATHE 0 GecKOHEYHOM
MIPOU3BE/ICHHU.
B aynurtopuu: [2], r1. 4, § 16, NeNe 1,2 (1, 3,5, 7, 9, T. e. HEUeTHBIE).
Homa: [2], rm. 4, § 16, NoNe 1, 2 (ueTHBIE).

JlaGoparopHas pabota 7. KontponrsHas pabota




