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Pabouas mporpamma nucuuruinabl «Maremarudeckuil ananus |1» coctaBieHa B COOTBETCTBUU C
®denepalibHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIBHBIM CTaHAAPTOM BbIciero oopazosanus (OGI'OC
BO) no nanpasnenuto noarororku 01.03.02 [Mpuknagnas maTemaTuka 1 HHPOpMAaTHKa.

[Iporpammy cocraBuiu:

H.O.Yy0sIpb, Kaua. ¢pu3.-MaT. HAyK, 0L

H.M. Ceunona, xana. ¢pus.-mar. Hayk, goi. KIIM L/ (,f;j’/"’

Pabouas nporpamma nucuuiinHsl «Marematudeckuil ananus |1» yTBepkieHa Ha 3aceJaHuu Ka-
(benpsl NpUKIa HOW MaTEMaTHKU
npotokos Ne 10 or 18.05.2023 r.

/
W.o. 3aBenyromiero kadeapoii (pa3paboTunka) =
A.B. Ilucemenckwii, K.¢.-M.H. a7

Pabouas mporpamma muctuminHel «Maremartudeckuii ananus |1» obcyxaeHa Ha 3aceqaHuM Ka-

tbenp(sD):
- MPUKJIaIHON MaTeMaTukH, mpoToko Ne 10 ot 18.05.2023 1. P
W.o. 3aBenyroero kadeapoi (pazpaboTunka) 0
> pr
A.B. ITucemeHckuit, K.¢.-M.H. a,/

- “H(GOPMAIIMOHHBIX TeXHOJOTHA, IpoToKo Ne 16 ot 16.05.2023 .
3aBenyrouuii kadgenpoit (Belmyckaroei)
B.B. Iloakom3uH, K.¢.-M.H.

- MaTEeMaTHYECKOTO MOJIeINpOBaHus, mpotokon Ne 12 ot 12.05.2023 r.
3aBenyroumii kadenpoil (Belmyckaroei)
akan. PAH, n.¢.-m.H., npodeccop B.A. babemiko

VYTBepkaeHa Ha 3acelaHuM yd4eOHO-METOJMYSCKON KOMHCCHU (DaKyabTeTa KOMITBIOTEPHBIX
TEXHOJOTUH W TIPUKJIQJAHOW MaTeMaTHKH
npotokos Ne 5 ot 19.05.2023 r.

[Ipencenarens YMK (akynprera KOMIBIOTEPHBIX TEXHOJIOTHUN U e
npuknaaHoii marematuku YMK ¢dakynereta KoBamenko A.B, ,ﬁﬁa‘ F
JI.T.H., JOIIEHT )

Penien3eHTHI:

[Tanomuukosa TaresHa JIeoHMTOBHA.

JIoKTOp Meaaroruueckux HaykK, KaHAuaaT GU3NKo-MaTeMaTHUeCKuX HayK, mpodeccop. [loueTHsblit
paboTHUK BbIcIIero npodeccuoHaabHoro odpazoBanus P®. Jlupektop mHCTUTYTa PyHIaMEH-
tanbHbIX HayK (MPH) ®I'BOY BO «KyoI'TY».

Mapxkos Burtanuii Hukomnaesuu.

JoxTrop Texaudeckux Hayk. [Ipodeccop kadeapb nHGOPMAIIMOHHBIX CUCTEM U TIPOTPAMMHUPOBa-
HUSI HHCTUTYTa KOMIBIOTEPHBIX cucTeM U nHpopmannonHoit 6ezonacuoctu (MKCullb) ®I'bOY
BO «KyoI'TY».



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

JapTOM BhICIIEr0 oOpazoBaHus U cooTHeceHbl ¢ oomumu 1emsivmu OOIT BO mo HampaBieHuto
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/ICTaBICHUI 00 0000IIEHUAX MOHATUAX MaTEMaTHUYECKOI0 aHAIN3a Ha CITyJaii
MHOTOMEPHBIX ITPOCTPAHCTB U (YHKIIMOHATBHBIX IMOCIEIOBATSIILHOCTEH U PSIOB M POJIA ATHX
0000111eHNI B cCTeMe MaTeMAaTUYECKUX HayK U MPUIIOKEHUSIX B €CTECTBEHHBIX HAyKaX.

1.2 3apayu aucuunanHbl. B X0/1e W3y4yeHus TUCIUIIMHBI CTABATCA 3aa4M:

- 3HATb OCHOBHBIC ITIOHATHA, IIOJOXKCHUA U MCTOAbI MAaTEMATHYCCKOI'O aHaJin3a B MHOI'O-
MCPHBIX ITPOCTPAHCTBAX]
- YMETb JOKa3bIBATh YTBCPIKIACHUA, CHCHI/Iq)I/I‘-IHI)IG JJI1 MaTEMAaTHYCCKOI'O aHaJIn3a B MHO-
TOMCPHBIX IIPOCTPAHCTBAX, IMIPUMCHATb MCTOAblI MHOI'OMECPHOI'0O MAaTCMATUYCCKOI'O aHaJInu3a AJIA
PCIICHHA MAaTCMATUYCCKUX 3a1a4;
- BJageTb MCTOAaMHU O606H.[CHPII>1 MAaTCMAaTUYCCKOI'O aHaJln3a B MHOI'OMCPHBIX ITPOCTpaH-
CTBax AJid UCCICAOBAHUSA PA3JIMYHBIX IIPUKIIAJHBIX 3a/1a4.

1.3 MecTo AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl.
Hucnunnuna «Marematudeckuii ananus I» oTHOcHUTCS K BapuaTHBHOM 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, MMOJIy4a€MBbIC ITPU U3YYCHUU NTUCHUIITINHBI «MaremaTtuueckuii ananu3s II» ucmomns-
SYIOTCA P U3YYCHHUU BCCX NUCIMILIINH.

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

N3yyenne naHHoW yueOHON AMCHUILIMHBI HAMpaBieHo Ha (OpMUPOBaHUE Yy 00y4daro-
IIUXCS KOMIIETeHITU I

B pesynbprare uzydeHus: yueOHON NTUCIMIUIMHBI 00yYarOIIHECs

KIIQgHOM Mare-
MAaTUKA W WH-
(bopmaTuku

OHHOT'0 00ecIeYeHust
MIPH UCCIICOBAHUH
MPUKIIHBIX CHCTEM
® OCHOBHBIE METOIbI
peIHeHI/ISI THUITIOBBIX 3a-
a4 MaTeMaTnu4eCKOro
aHaIn3a

TUYECKOU Jes-
TEILHOCTH aHa-
JM3a U PeLIeHUs
HpI/IKJ'IaI[HI)IX 3a-
zauq.

Unnexc |  Conepxanue

KOMIIe- | KOMITETCHIIUU AOJUKHEI

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

IIK-1 | CrnocoGeH  pe- | ¢ Tpo6GIEMBI, HOCTa- | ® HPUMEHSATH ® MeTOjaMH Ma-
IaTh AKTyalb- | HOBKM H 0OOCHOBAHHS | TIOMydeHHBIE 3HA- | TEMATHIECKOTO
HbIE U 3HAUMMbIE | 33724 MaTeMaTuye- HUS I MCHIOJIb- | AHANM3a IS UCClle-
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

YeHHbIE B 00Ja-
CTH MaTeMaTu-
YecKUX M (WJIM)
€CTEeCTBEHHBIX

HayK, U UCIIOJIb-
30BaTh UX B MPO-
(heccuoHanbHOM
JeSTEeTbHOCTH

CKOI'o aHaJIu3a

® OCHOBHBIC METOObI
peuICHUA THUIIOBBIX 3a-
Jad MaTeMaTHYICCKOI'O
aHajJInu3a

CKOTO aHalu3a,
® BEIOpATh METOJ]
JUTSL peleHus
KOHKPETHOM 3a-
a4l MaTeMaTH-
YEeCKOro aHajan3a

Hunexc Conepxanue

KOMIlE- | KOMIIETEHIMH AOIDKHB

TeHIWH | (MM €€ JacTh) 3HATH yMeTh BJIAJIETh

OIIK-1 | CocobeH IpH- | @ TeOpeTUYECKHUE [I0- | ®  [OKA3hIBATH e (yHIaMeHTalb-
MEHATHh  (QYHZa- | JIOKEHUS, JIEKAIIHE B YTBCPKICHMUA, HBbIMHU 3HAaHUSIMU
MEHTAJIbHBIE OCHOBE TIOCTPOCHUS cnenuduaHbIe MaTeMaTHYeCKOro
3HAaHHS, IIOJIy- | METOJIOB MaTeMaTHue- | JUIsl MaTeMaTh4e- | aHaam3a JJIs McC-

M0JIb30BaHMS UX B
npodeccronab-
HOM JIeSTeTbHOCTH

2. CTpyKTYypa U coep:KaHue TUCHUIINHBI.

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILINHBI 110 BHAaM pPadoT.
O6mas Tpy10EMKOCTh AUCIUILTHHBI COCTaBIsIeT 6 3au.el. (216 yacoB), Ux pacnpeaeseHme
10 BUAaM paboOT MPEACTaBICHO B TaOIHIIE

Bun pabotsr TpynoeMKOCTh, 4acoOB
6 cemecTp
KonrakTHas paboTa, B TOM 4ucJe: 138,5
AyautopHasi pabora: 144
Jexyuu (JI) 68
Ilpakmuuecxue 3auamus (113)
Jlabopamopuwvie pabomut (JIP) 68
HNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 2
[Tpomexyrounas artectanus (MKP) 0,5
CamocrositesibHas padora (CP): 41,8
Kypcosoit npoekrt (KII), kypcoas padota (KP) -
CamomnoaroroBka (mpopadoTKa U TOBTOPEHUE JIEKIIMOHHOTO MaTepH- 7
ana u MaTepuana y4eOHUKOB U YU4eOHBIX MOCOOUH, MOATOTOBKA K Jia-
OOpaTOpPHBIM M TMPAKTUYCCKUM 3aHSATHSIM, KOJUIOKBHYMaM H T.11.)
BrInosTHeHNEe HHIMBUYATHHBIX 33 IaHAN 30
Pedepar -
[ToAroTOBKA K TEKYIIEMY KOHTPOJTIO 4,8
KoHnTpoJis:
[ToAroToOBKa ¥ c1aua sK3ameHa’ 35,7
OO0mas TpyroeMKoCcTb | 4ac. 216
B TOM 4McJie KOHTAKTHAas padora 138,5
3a4. ef 6

Bua uTOroBoro KOHTpoJIst

3auer, Jx3aMeH

! Mpu HanMuMm 3K3ameHa No AUCLMNANHE




2.2 CTpyKTYypa IMCHUIUINHBI:

Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

AynuropHas
Ne HaumenoBanue paznienon Bcero pabora CP K
Bceero| JI JIP | KCP
1 2 3 4 5 6 7 8 9
OyHKIIMM MHOTUX TlepeMeHHBbIX. [Ipe-
1 20 12 6 6 4 4
Jiel1, HeMPepPBhIBHOCTh
) HuddepenunpoBanue GyHKIHIT MHO- 43 30 16 | 14 5 8
* |TUX MEepeMEHHBIX
; UccnenoBanue QpyHKIMIT MHOTHX T1€- 20 12 6 6 4 4
-+ |peMEeHHBIX
4 QYyHKINOHAIBHBIE ITOCIEN0BATEIBHOCT
42 | 28 | 14 |16 6 | 8
OYHKIMOHATBHBIE PSIBI
5  |ABoiiHBIC HHTETPAIIBI 30 18 10 | 10 6 6
6 TpoliHble HHTETPAJIBI 25 16 8 8 6 6
7 |KpuBOJHMHEHHBIE HHTETPAIIBI 21 12 6 6 6 6
8 [ToBepXHOCTHBIE UHTETPATIBI 17,5 12 6 6 2 48 | 2,7
Bcero no paznenam AUCIUIIIMHBI 2155 | 138 68 68 2 141.8]| 35,7
[Tpomexyrounas arrecramnus (MKP) 0,5 0,5
HUtoro 216 [138,5| 68 | 68 2 (418 35,7

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopaTopHble 3aHs-
tus, CP — camoctosrenbHas 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 JEeKINOHHOI0 THIIA.

nepemeHHsbIX. [pe-
JIeJ1, HENPEPBIB-
HOCTb

crpaHctBa. [lonsTre GpyHKIMM 2-X U 3-X MEPEMEHHBIX,
npumMepsl. [ToHsiTHE M-MEPHOr0 KOOPANHATHOTO IIPO-
CTPaHCTBA U M-MEPHOT'O €BKJIMI0BA 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). DKBUBaNEHTHOCTb ONIPEIEICHUN.
Apudmerndeckue cBONCTBA MIPEEIIOB.

IToBTopHusle 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 cOXpaHEHUHU 3HaKa HEMPEPhIBHONW (DYHKIIUU.
TeopeMa 0 IPOXOKIEHUN HETIPEPHIBHOM (PyHKIIMM MHO-
TUX [EPEMEHHBIX Yepe3 MPOMEXKYTOUHbIE 3HAUEHUS.

| -1 reopema Beiiepmtpacca.

2-s reopema Beiiepmrpacca.

HaumenoBanue dopma TEKYIIEro
Ne Coneprkanue paszjena
pasnena KOHTPOJIS
1 2 3 4
1.| ®ynkuuu mHOTHX |[TOHSATHE EBKIMIOBOM TUIOCKOCTH U €BKJIMI0BA MPO- Ornpoc 110 pe3yJib-

TaTam UHIUBUIY-
aJIbHOTO 3aJaHus

|duddepenumpona-
HUe QYHKIUI
MHOTHX IIepeMEeH-
HBIX

YacTHble npousBoansle. [Tlonstue, 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 Tuddepenmana 1-ro nopsaka.
[IpousBoaHas no HanpasieHuto. ['paguent. YacTHbie
MPOM3BOJIHBIE BRICIINX NMOpsAAKOB. [Tonarue. [loctarou-
HOE YCJIOBHE PAaBEHCTBA CMEIIAHHBIX TPOM3BOIHBIX.
Juddepennmanst BeICIIUX MOpaakoB ¢.M.1. Hemnsapu-
aHTHOCTh uX popmbl. Dopmya Teitnopa st G.M.11.
Teopema o quddepenuupyeMoct pyHKIIMHU OJTHOM 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 CXOAAIIET0Cs ()yHKIIHOHATEHOTO
psana. Cneacreue. Teopema 0 IOWIEHHOM UHTETPUPOBa-
HUU (QYHKIMOHAIBHBIX psA0B. Teopema o MOUJIeHHOM
muddepeHpoBaHNM PYHKIIMOHAIBHBIX psiioB. Teo-
pema AbGerst, cneacTBue. Pagnyc cXxoguMocTH CTETeH-
HOTO psifia, ero BeranciaeHue. CBOWCTBA CTENEHHBIX Psi-
noB. Psan Tewnopa. [lorarue. Kpurepnii 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 ¢.M.I1. |[IyaabHOTO 3aIaHus
KacarenbHasi m10CKOCTh ¥ HOpMaJIb K TOBEPXHOCTH. 2. KonrponbHas
Cucrema (yHKIMH, 3a1aHHBIX HEABHO. Bbruncnenue 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 (YHKIMOHATBLHOM MOCIEI0BATEIHLHOCTH. OyajabHOro  3aja-
dyHKUHOHATIbHBIE [HenpepblBHOCTh Tpejesia paBHOMEPHO CXOJALICHCS  [HUS.
pAnbl (YHKIIMOHAJIBHOU MOCIIE0BATEIbHOCTH. 2. KoHTposbHas

pabora

JIBOMiHbBIE MHTE-
rpaJibl

3anava onpeneneHus 0obEMa IIIHMHIPUIECKOTO Opyca.
Omnpenenenue nBoitHoro unTerpana. Cymmsl ap0Oy s
JIBOMHOT'O MHTErpasia, uX CBOMCTBA. Y CIIOBHUE CyIIIe-
CTBOBaHMS JIBOMHOr0 MHTErpana. OCHOBHbIE CBOMCTBA
JIBOMHBIX UHTETpaoB. [IpuBeneHne 1BOMHOIO UHTE-
rpajia K TOBTOPHOMY 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 WHAWBHU-
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 MPOU3BOIHHOMY 00BEMY.
Brruucnenue TpoitHOTO MHTETpasa B IMIHHAPUYECKUX
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 mytu nnrerpupoBanus. [1pu-
3HAK MOJTHOTO quddepeHnnana 1 HaX0XKACHUE TIEPBO-
00pa3Hoii 1 ciryyasi IpSIMOYTOJIbHOM 001acTy.

AJIbHOI'O 3aJJaHUsA

8.| TloBepxHOCTHBIE
WHTETPATBI

IToBepxHocTHBIN uHTETrpal 1-ro pona.llonstue. Borunc-
JIeHHE TIOBEPXHOCTHOTO HHTEerpana. Pacuernas ¢op-
Mmyna. Beraucnenue miomniaau nosepxHoctu. 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]IUBH-
NyaJabHOTO 3a/laHus
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-
depara (P), acce (), kommoxBuyM (K), TectupoBanue (T) — He IperyCMOTPEHBI.

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
peMeHnHBbIX. [Ipenenn.
HenpepsiBHOCTH

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

1. Beinonnenue
MPAKTUYECKUX 3a-

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

TaHuH’
2. Onpoc 1o pe-

3 | HenpeprIBHOCTH (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 IepeMEH-
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 GyHKINH, 3aJaHHBIX
HESIBHO

10 ®opmyna Telinopa




|UccnenoBanue ¢pyHk-| 11 | be3ycnoBHbIN 3KkCcTpeMyM QYHKINU MHOTUX |1, BoimoaHeHue
M MHOTHX Tepe- MIEPEMEHHBIX MPAaKTUYECKHX 3a-
MEHHBIX 12 HaxoxneHue yCcioBHBIX 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- TeIbHOCTEN MPAKTUYECKHX 3a-
ctu. @ynkuuoHane- | 15 | PaBHOMepHas CXOAUMOCTh (PYHKIIMOHAIBHBIX |JaHMiA
HBIE PSAIbI MOCJIEA0BATEIbHOCTEN 2. Ompoc no pe-
16 Cx0IMMOCTb U a0COJIIOTHAS CXOAUMOCTh  |3yJIbTaTaM IPaKTH-
(YHKIIMOHATIBHOTO psa YEeCKUX 3a/laHui
17 | PaBHOMepHast cCXOUMOCTH (PYHKIIMOHAIBHOTO
psiia 3. KonrponbHas
18 CXOAMMOCTh CTETICHHBIX PSJIOB 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 | BeluuciieHHe IBOMHBIX HHTErpaoB B moysp- |2. Onpoc no pe-
HBIX KOOPJMHATAX 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/1aHuH
30 KonrposbHas pabora o temam 22-29 3. KonTposbHast
pabota
.| KpuBonuneiinsie un- | 31 |  KpuBosauHelHble HHTErpalibl IepBoro pojaa  |1. BemmonaHenue
Terpajibl 32 | KpuBonuHEiHBIE HHTETPAIBI BTOPOTO pojia  [IPAKTUYECKHX 3a-
33 ®opmyna ['puHa, BRIUUCICHHE IUIOMAACH,  |IaHHA
HaxO0XJIEHHUE TTePBOOOPA3HBIX 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 nmaboparoproi padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcosoit
pabotsl (KP), pacuerHo-rpaduueckoro 3ananus (PI'3), nanucanue 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 JI CAMOCTOSATEIbHOH 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 J1A00PATOPHBIX 3aHITHH.

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-
JICKIMOHHOTO MaTepuana, [reTa KOMIBIOTEPHBIX TEXHOJOIMH U npuknagHoii matematuku ®I'BOY BO
1 |Matepuana y4eOHOH U «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 npukiagaoil Matematuku @®I'BOY BO «KyoI'Yy,
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 or 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 ¢ HapyILIEHUAMU 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 TOYKH 3peHHsI IPUMEHSIEMbIX METOJI0B UCIIOIb3YIOTCS KaK TPaJAuLMOHHbIE 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 CAMOCTOSTEIbHON 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 MHOTUX nepeMeHHbIX. Ilpeaesn, 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 12 2
Hmozo no oucuunnune: 138 36

JUia U1 ¢ HapyLIEHUSIMU 3pEHUS:

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

JUnist Iu1 ¢ HapyIIEeHUsIMU CilyXa:

— B Ie4aTHoi (opme,



— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JList i1l ¢ HapyIIEHUsIMHM ONOPHO-JIBUTATEIBHOTO anmnapara:

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

Jns Ui ¢ orpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBbS MPEIyCMOTPEHA OpraHU3alMs
KOHCYJIbTAllMi C UCIOJIb30BAHUEM AJIEKTPOHHOM 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 TUCLUIIIIMHBI COCTOUT U3 CPEJCTB TEKYLIETr0 KOHTPOJIS BBINOJI-
HEHMs 3aJIaHHi, JJaOOpaTOPHBIX paboT, CPEACTB AJIs MPOMEXKYTOUYHOHU (3a4€TOB) M UTOTOBOMH at-
TecTaluu (IK3aMEHOB).
OneHka ycreBaeMOCTH OCYILECTBIISIETCS MO PE3yJIbTaTaM:
BBINOJIHEHUS J1TAOOPaTOPHBIX PadoT;
OLICHKH, BBICTaBJISIEMOM IIPU CAaue MHAUBUYaJIbHBIX 3aJaHUil;
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 1JIS1 CAMOCTOATEIbLHON 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. O0pa3upl KOHTPOJIbHBIX 32/1aHUH 110 JJA00PATOPHBIM 3aHATHAM

1. BymyT nu mapsr B 1[(0 : 1), 1] u By [(1,5 : 2) : 1] HepeceKaThCcs B IPOCTPAHCTBE R? ¢ HOp-

l?

MoH

o ? A ecnu pacCMOTPETh HOPMY

2. Jlnst wapa B[(l , 1), 1] 1 Toukn X = (3, 0) B [IPOCTPAHCTBE R? waittu 1apsl Bl[x : I‘l] u
BZ[X , r2] takue, uto B(1B1 =0 u B < Bs.

3. HccnenoBaTh mocien0BaTeIbHOCTh

m+1 1 ™m

X =4— " In| 2+ = |,sin| —
M 2m+Vm m

3
Ha MIOKOOPAWHATHYIO CXOJUMOCTE U HAa CXOJJUMOCTE B IMTPOCTPAHCTBE R .

4. Haittu npenen ¢pyHKIUU



arctg(lz) +exp(l+y)

fx.y)= (1+);x)+(1— 3y)

mpu X—>0, y—> 0.

5. Haiitu npeaen GpyHkImn

X2 2
fy)=—"

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

mpu X—>0,y —> 07

7. HaiiTi yacTHBIE IPOM3BOHBIE TIEPBOIO U BTOPOTO MOPSIIKOB (pyHKLIMU

u=f(§,22).
y

8. HaifTu yacTHbBIE MPOU3BOAHBIE MIEPBOTO MOPsAKA PYHKIIMU

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

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

F(X-Z,X)=O.
y4

10. Bemmucats ¢popmynsl Teitnopa mis GyHKuun f(X ) y)=

HCHHUEM

cos(x)
cos(y)

B TOUKE (0 , O) JI0 YJICHOB

BTOPOTO IMOPAAKA BKIIFOUHUTCIIBHO.

11. MccnenoBarh Ha SKCTPeMYM (DYHKIIHIO
z=xy(x+y+3)

B TOYKaX (0,0), (—l,—l), (— 3,0), (—1, 2).

12. UccnenoBath Ha SKCTPEMYM (DYHKITHIO



z=ocx+By—x2—y2.

ecm au>0, B>0.

13. MccnenoBarh Ha SKCTPeMYM (DYHKITHIO

Z= (2x2 + yz)exp(— X% — yz).

14. ViccnenoBath Ha SKCTPEMYM (DYHKITHIO

X
Z=—+=
2

IIPH yCIOBHH X2 + y2 =1
15. Haiitu Hanbouibliiee 1 HaMMeHbIee 3HaYeHUs (QYHKIIUN
z=x° —y2 +4x+2y -1
B 00JIaCTH, OTPAHUYCHHOMN MPAMBIMU X = —3, y= 2 , —X+Yy= 1.
16. Ucnonp3yst TMHUK YPOBHS, HAWTH HanOOJIbIIIee U HAMMEHbIIIee 3HAUCHUS (PyHKITUH
Z=X+Yy+3
B 0OnactH, orpannyennoi npameiva X =0, y =0, X—-y=1.

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

B 00J1aCTH, 3aJJaHHOI HEPABEHCTBOM X2 + y2 <1l

18. st uHTErpana I I xydxdy, rne D = [0 : 1])( [O : 1], BBIYMCINTL cyMMBI J{apOy, pazouBas
D
D na uersipe paBHble yacTu.

19. Kaxoil 3HaK UMeeT MHTerpai ”3\/1— x? — yzdxdy, e D= {(X, y) X2 + y2 < 4}?
D

BBIBOJ IPOBEPUTH BHIYUCIICHUEM.

20. JIna nHTEerpana Hf(X, y)dxdy, e D= {(X, y) . X2 + y2 < y}, BBINKCATh NOBTOPHBIC
D

WHTErPAJIBIL.

21. [ToMeHATh MOPSIIOK MHTETPUPOBAHUS B MHTErpaJie



Idy If(X y)dx.
—J1-y?

22. IloMeHsATh NOPSIOK MHTETPUPOBAHUS B UHTETpaJIe

4 5
fdx  [f(x,y)dx.
1 (x—2)2

23 IlepeitTu K NOJISIPHBIM KOOPIMHATAM B MHTErpaJie

o
jdx [f(x,y)dx

- —-1-x

24. BeryucauTh II0Maas 00J1acTu

D={(x,y):2ysx2+y2 sGy,yzg\x\}

25. Jlokasarb, 4TO

Hx3y2dxdy =0,
D

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

26. [ToMeHATh MOPSIIOK MHTETPUPOBAHUS B MHTErpaJie

1-x X+y

j'dx _[dy j'f(xy z)dz.

277. BBIYUCIUTH HHTETPAT

_[”\/xz +y? +z%dxdydz,
D

e D= {(x,y,z):x2 +y2+2°< z}.
28. Berauciauts 00beM 0051acTH

={(x,y,z):Os23x2+y2,y20,ys2x,y$6—x}.

29. Beluncnuth MHTErpall I ydl,
L



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

30 BerurcnuTh uHTErpai I (xy + l)dX + (yZX + Z}le \
L

CCJlIn:

a) L — orpesox npsamoit ot Touku (— 1, - 1) 710 TOUKU (— 2, 3);

6) L —wacts xpusoit X = /Y + y2 OT TOYKHU (0 : 0) 10 TOUKH (2 : 1).

(11
31. Berunciuth HHTETpa j X—= y)(dx - dy).

(1-1)

32. Haiitu ¢pyHKIUIO Z(X, y), ecim

dz =|x% + 2xy—y2)jx+(x2 - 2xy—y2}jy.

33. Beluuciute uHTETpal I I xyds,
S

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

34. BblYMCIUTDh UHTETpa H (Z + y)dxdz,
S

rae S - BHEIHsS CTOPOHA TeTpadapa, orpaHudeHHoro miockocTamu 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 €BKJIMI0BA MPOCTPaH-

cTBa. MHOXXECTBA B HUX.

Cxopsmuecs nocnenoBatenbHocTH B E™. JleMMa 0 mMOKOOpAMHATHON CXOIMMOCTH.

dynaamenTanbHas nocnenosarenbHocTh 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-

HOCTBH OTpeJieieHri. ApudmMeTrndecKkue CBOMCTBA MPEICIIOB.

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 HEIPEPBHIBHOCTH CIOKHOU (DYHKITMIT MHOTHX 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.

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

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

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

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

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

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

WNuBapuantHocts hopmel auddepennuana 1-ro nopsaka.

[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, 33/JaHHBIX HESBHO. BBIUMCIIEHNE NX YaCTHBIX MMPOU3BOIHBIX.
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 nocnenoBatenbHocTH 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 pyHKIMU MHOTUX iepeMeHHBIX (1o ['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 MTEPEMEHHBIX, 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-
JKYTOYHBIE 3HAUCHHUS.

| -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 muddepenupyeMoctu GyHKIUA MHOTHUX NTepeMeHHbIX. JIeMMa 00 SKBHBa-
JIGHTHOCTH 2-X ONpEICIICHUH.

CBs13b Mex1y UG GEepeHIINPYEMOCTHIO U CYIIECTBOBAHUEM YaCTHBIX IPOU3BOJHBIX,
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.

YacTtHble IPOU3BOAHBIE BEICHINX NOPsAKOB. [IoHsTHE. JlocTaTOUHOE YCIOBHUE PABEHCTBA
CMEILIaHHBIX TPOU3BOIHBIX.

Juddepennnanst BICIIUX MOpsAAKoB ¢.M.11. HeMHBapHaHTHOCTB MX (OPMBEI.

®dopmyna Teitnopa st ¢.M.11.

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

Teopema o muddeperunpyemMocT PyHKIINN 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.

Metoa MHOxuTENEH Jlarpan:xa.

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

HenpepeiBHOCTS Tipenena paBHOMEPHO cxoasieicss GyHKIMOHAIbHON MOCIe10BaTEb-
HOCTH.

OYHKIMOHAIBHBINA 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 nouwneHHOM nupdepeHupoBaHUH (YHKIIMOHATBHBIX PSIIOB.

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.

Paznoxenue 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 JBOMHBIX HHTEIPAJIOB.

[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 NEPEMEHHBIX B JBOMHOM MHTErpalle.

[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 HHTETPpaIa IO MPOU3BOILHOMY 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 KpUBOIMHEWHOTO HHTETpaja 1-ro poaa K onpeeIeHHOMY UHTErpaiy.

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 HHTETPaa BTOPOTO POAa OT MYTH HHTErPH-
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. BeryuclieHHe II0IIaield 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.

— IIpY HEOOXOMMOCTH UHBAJIUAAM U JIMLIAM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
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. [I. Kypc marematrdeckoro aHanmu3a [ 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 HampapJIeHHsIM U cneranbHocTsM. T. 1 / Kynpssues, JleB JImutpuesny ; JI. [{. Kyapse-
1eB ; Mock. ¢usuko-texs. ua-T (I'oc. yH-T). - 6-¢ u3a. - Mocksa : FOpaiit, 2012. - 703 c. - (ba-
kanaBp. bazoBsrii kypc). - ISBN 9785991618076. 50 miT.

3. Kynpssues, JI. JI. Kypc MaTemaTrueckoro aHanusa [ DIeKTPOHHBIN pecypc] : yueb-
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 : B3 T. T. 2, ku. 1 / JI. [I. KynpsBues. - 6-e u3z., 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, 00YYatONIMXCsI [0 €CTECTBEHHOHAYYHBIM U TEXHHYE-

CKUM HarpaBlieHHsIM U crienuanbHocTsM. T. 2 / Kynpsisues, Jle [mutpuesny ; JI. JI. Kynpsis-
1ieB ; 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, 'annna Beanamunosna (Ky6I'Y). Maremarnyeckwuii ananu3. [Ipemens.
HenpepriBHocTh: yuebHoe nocobue / I'. B. Kanaitnuna, H. M. Cennosa ; M-Bo oOpazoBanus u
Hayku Poc. ®enepanun, Kybanckuii roc. y-1. - Kpacuoaap : [Ky0OaHckuiil rocynapcTBeHHBbIH
yauBepcurert], 2018. - 114 c. : ui. - bubnuorp.: c. 113. - ISBN 978-5-8209-1495-9 :70 mt.

5.2 lonoiHuTeIBLHAS JIUTEPATYpPA:

1. C6opuuk 3ama4 1o MaTeMaTHYECKOMY aHAIN3y [DIEKTPOHHBIH pecypc] : yue6HOe mocobdue.
T. 1 : Ilpenen. HenpepsiBHOCTh. quddepermupyemocts / JI. JI. Kynpssues [u mp.]. - 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 : Unrerpainsl. Paast / JI.JI. Kynpssues [u ap.]. - Mocksa : @usmatnut, 2009. - 504 c. -
https://e.lanbook.com/book/2227#book_name.

3. C6opHUK 3a1a4 10 MATEMATHYECKOMY aHAIM3y [ DIEeKTPOHHLIH pecypc] : yueGHoe mocobue.
Towm 3 : ®ynkuuu Heckonpkux nepemeHHsix / 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. ®uxtenronsi, I'. M. Kypc nuddepeHnansHoro ¥ MHTErpaabHOr0 HCUYUCIIEHHS [DNeKTPOH-

HbII pecypc] : yueOnuk : B 3 1. T. 2 / @uxrtenronsu 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. Ilepeyennb pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHHKAIMOHHON cetn «WHTep-
HET», B TOM YHCJIe COBpeMeHHbIe MPodeccHoHaIbHbIe 0a3bl JaHHBIX H HH(OPMAIHOHHbIE
CIpPaBOYHbIE CHCTEMbI, HEOOXO0IUMBIE /IJIsi OCBOEHHUS! TUCIUILIHHBIL.
1. CmpaBouno-npaBoBas cucrema «Koncymnsrant [Tnroc» (http://www.consultant.ru)

2. Tlopran oTkpbITHIX NTaHHBIX Poccuiickoit denepeparmu https://data.gov.ru

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

4. ba3za nanabix Hayunoit anexrponnsiii oudmnoreku 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 UHTEIUIEKTYalIbHOH COOCTBEHHOCTH, BKIIIOYAs MaTeHTHbIE 0a3bl 1aH-
HBIX WWW.rusnano.com

7. ba3pl JaHHBIX U aHATUTUYECKUE My OIMKaNnU « Y HUBEPCUTETCKasi MHPOPMALMOHHAS 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

VYyeOHasi 1eATeNbHOCTh MPOXOAUT B COOTBETCTBUU € TpadukoM yuebHoro npouecca. [Ipo-
IIECC CaMOCTOSITENIbHOW PadOThI KOHTPOJIMPYETCS BO BPEMsi Ay TUTOPHBIX 3aHSATHH U MHIUBHILY-
aNbHBIX KOHCYIbTaIui. CaMocTosiTeNbHAs padoTa CTYJCHTOB IPOBOAUTCS B (hOpME U3yUEHHUS OT-
JeNTbHBIX TEOPETUYECKUX BOIIPOCOB O MPEIaraéMoi JINTEPaType U BHITOJTHEHUH MPAKTHIECKUX
3a/laHui 0 pa300paHHBIM BO BpeMs ay JTUTOPHBIX 3aHATUN MpUMEPaM.

@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 OIIEHOUHBIX CPE/ICTB, UCIOIb3YEMBbIX JUIs TEKYILIET0 KOHTPOJIS YCIIeBA€MOCTH,
IpeJIaraeTcsl MepeyeHb BOMPOCOB, KOTOPBIE MPOpadaThIBAIOTCS B MPOIIECCE OCBOSHUS Kypca.
JlaHHBII nepevyeHb OXBaThIBAa€T BCE OCHOBHBIE pa3Jieibl Kypca, BKIIIOUas 3HaHUS, MOJTy4aeMble BO
BpEMs CAMOCTOSITENIbHON paboThl. Kpome Toro, BayKHBIM 3JIEMEHTOM TEXHOJIOTHH SIBIISIETCS] CaMO-
CTOSITENIBHOE pPEIIeHUE CTYJCHTAaMH U caya 3aJJaHui. DTO MOJHOCThIO MHAWBUYyalbHas Gopma
o0yuenwnst. CTy/IeHT pacCKa3bIBaeT CBOE PEIICHHUE MPETOIaBaTENI0, OTBEUACT Ha IOTIOTHUTEIILHBIC
BOIIPOCHI.

B ocBoeHMM MUCIMTUIMHBI MHBATMAAMH U JIUIIAMU C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMH
3/10pOBbsI OOJIbIIIOE 3HAYEHNUE UMEET MHIUBHUAyallbHast yueOHas padoTa (KOHCYIbTALlUM) — J10-
MIOJTHUTETBHOE Pa3bsICHEHUE YIeOHOTO MaTepraa.

WuauBuyanbHble KOHCYIBTAILUH 10 MIPEIMETY SIBJISIOTCS BAXKHBIM (DaKTOPOM, CIIOCO0-
CTBYIOIIMM WHAWBHYaIH3aIUNA O0YYCHHS U YCTAHOBJICHUIO BOCITUTATEIHPHOTO KOHTAKTa MEXKILY
npernojiaBaTesaeM U 00yJaromuMCsl MHBAJIUJIOM WIIM JIULIOM C OTpPaHMYEHHBIMH BO3MOKHOCTSIMHU
3JIOPOBBAI.

8. IlepeyeHbr MHPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
o0pa3oBaTe/IbHOIO MpoLecca

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.
WUcnonbp3oBanne OJICKTPOHHBIX npeseHTauHﬁ IIpU IPOBECACHUHN JICKIMOHHBIX W 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. IIporpammHoe obecnieueHue i OpraHu3aluy yIpaBIsieMOro 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. DnektpoHHast Oubnuoreynas cucrema «YHuepcuterckas Oubmmoreka ONLINE»
(http://www.biblioclub.ru)

4. CripaBouHo-npaBoBasi cucrema «Koncynprant [roc» (http://www.consultant.ru)
5. 3BC UznatenscTBa «JIauby http://e.lanbook.com/ OO0 UznaTensctBo «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 qorosopos IBC (3a meproa, COOTBETCTBYIONIHIA CPOKY MoJyueHus oOpasoBanus o OOIT)

Y4eOHblii HaunMeHoBaHMe JOKYMEHTA ¢ YKa3aHUEM PeKBU3UTOB
roj

Cpok feiicTBUA JOKY-
MEHTAa

2018/2019 | OBC UsznarensctBa «Jlanw» http://e.lanbook.com/ OO0 Uz narenscTBO

«JIamb» Jorosop Ne 99 ot 30 HOs1Opst 2017 T.

OBC «YHuBepcureTckas Oubdanorexa ornaiiny» wWww.biblioclub.ru
000 «upext-Memua» JJorosop Ne 0811/2017/3 ot 08 HOstOpst 2017 .
3BC «¥Opaiim» http://www.biblio-online.ru OO0 DnexTpoHHOE H3/a-
tenbeTBO «lOpaiity JloroBop Ne0811/2017/2 ot 08 Host6pst 2017 .
3BC «BOOK.ruy https://www.book.ru OO0 «KuoPyc meaua» Jloro-
Bop Ne 61/223-®3 ot 09 siuBaps 2018 1.

OBC «ZNANIUM.COM» www.znanium.com OOO «3HAHUYM» Jlo-
roBop Ne 1812/2017 or 18 nexabpst 2017 r.

C01.01.18 no 31.12.18

C01.01.18 no 31.12.18

C20.01.18 mo 19.01.19

C09.01.18 mo 31.12.18

C01.01.18 mo 31.12.18

9. MaTepHaJ’leO-TeXHI/I‘IeCKaH 6333, HeoOXoauMast AJIs OCYHIECCTBJICHUSA 06p330Ba-

TEJBbHOT0 IMpouecca 1o TMCuMIINHE

Bun pabor

MarepuanbHO-TeXHUYECKOE 00ecredyeHNe JUCIIUILINHBI
(MOyJIsl) ¥ OCHAIIEHHOCTD

JIEKIIMOHHBIE 3aHITHS

Ayn. 129, 131, A3016, A305, A307

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

JlaGopaTopHbIe 3aHATHS Ayn. 147-150, 133

Ayautopusi, yKOMIUIEKTOBaHHAs! MApPKEPHOU JJOCKOU

I'pynmnoBsie (MHAUBUTY- Ayautopusi, yKOMIUIEKTOBaHHAs! MApPKEPHOU JJOCKOU

QJITBbHBIC) KOHCYJIBTAINU Ayn. 147-150, 133

Texymuii KOHTPOJIb, IPO- | AyAUTOpPHUS, YKOMIIEKTOBAaHHAsI MAPKEPHOU JOCKOU

MEKYTOUYHAs aTTeCTaIUs Ayn. 147-150, 133

Kabuner myist caMmocTosTENbHOM PabOTHI, OCHAIIICHHBIA KOMITh-
IOTEPHOM TEXHUKOW C BO3MOXHOCTBIO IMOJKIIOYEHUS K CETH
CamocrosrenbHas pabora | «/HTepHET», MporpaMMol 3KpaHHOTO YBEJIUYEHHUS U obecrie-
YEHHBIN IOCTYTIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-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

Mpuioxenne

MeTtoauyeckne yKa3aHusi 0 BHINOJHEHUIO JJA00PaTOPHBIX padoT
no aucuuIuinge "MatemaTudeckuii anaans"

Hacrosimme meronuveckue ykazaHUsl MpeIHA3HAYCHBI JJIS BHITIOJHEHUS JTa00paTOPHBIX
paboT Mo MaTeMaTUYeCKOMY aHAJIM3Y U HalpaBJeHbl Ha (hopMupoBaHue 001enpodeccuoHaIbHBIX
¥ Tpo(heCCUOHANTBHBIX KOMITETEHIIUN CTYCHTOB.

Jljig yCHemHoro BbIIOMHEHUs! Ja00paTopHOi paboThl 00yYaroIeMycs ClelyeT O3HaKo-
MUTBCSI ¢ TEOPETHUYECKOM YacThIO TUCIUIUIMHEI 1O TeMe JabopaTopHON pabOThI, H3I0KEHHON B
nekuusx,. C menpto 6ojee MoJHOro U YIiTyOJIEHHOTO MOHUMAaHUS TEOPETHUECKOTr0 MaTepralia Mo-
ryT OBITh UCHOJB30BaHbl ICTOYHUKH, YKa3aHHBIE B CIUCKE OCHOBHOM JiuTepaTypsl [1-6], qomo-
HUTEILHOM [1-5], a Takke mepedyeHb pecypcoB HH(POPMAIMOHHO-TEIICKOMMYHHUKAITMOHHOW CEeTH
«nuTepHeT», HeOOXOAMMBIX JJII OCBOCHUS TUCIUILINHBI, YKa3aHHBIN B 11.0.

Kputepuem 101kHOI MOATOTOBKH CTYJICHTOB K BBIMOJIHEHHIO Ta00PAaTOPHBIX padOT SIBIISI-
I0TCSI PUOOPETCHHBIE 3HAHUS, TO3BOJISIONTNE OE30MMO0YHO OTBETUTH HA BOIIPOCKI, CHOPMYJIIHU-
POBaHHBIE MO KaX 10l TeMe 1abopaTopHbIX padboT. s nmpuoOpeTeHns AOJKHBIX HAaBBIKOB K pe-
HICHUIO 3aJ1a4 MIPEATNOoJaraeTcs peiieHue 3a1a4 Ha Ja00paTOPHBIX 3aHATUSAX B YUCOHBIX ayIUTO-
pHSIX TIOJl PYKOBOJCTBOM IperoaBaress. 3aKperieHue MpHoOpEeTEHHBIX HABBIKOB OCYIIECTBIIS-
€TCsl BHEAYAUTOPHBIM CAMOCTOSITEIbHBIM PEIICHUEM CTyIeHTOM 3aaad. Homepa 3amau jist periie-
HUS B ayTUTOPUU U IOMA YKa3aHbl K KaKJ0M J1abopaTOpHOU paboTe U CIUCKA JOMOIHUTEIHHON
JTUTEPATYPHI.

Jli1s maGopaTopHBIX pabOT UCTIONB3YIOTCS JIUTEPATYPHBIE HCTOYHUKH U3 CIIUCKA TOTIOTHH-
TenpHOM yuTepatypsl [1] u [2].

BBenenue B anaan3
JlaGoparopHas pabota 1. Meton MaTeMaTHueCKON MHAYKIIUU.

B aymuropun: [1], rn. 1, § 2, NeNe 25 (1, 3, 5,7, 9), 26 (1, 3), 28 (1, 3).
Toma: [1], . 1, § 2, NeNe 25 (2, 4, 6, 8), 26 (2, 4), 28 (2).

JlaGoparopHas pabdota 2. Moayns uucna, curayM. llenas u npoOHas wyacte ymucna. ['pa-
bukmu.
B ayguropuu: [1], ri. 1, § 3, NeNe 21, 23, 25 ,27.
Howma: [1], T 1, § 3, NeNe 22, 24, 26.

JlaGoparopHas pabota 3. O6sacTh onpeaeneHus, 006JacTb 3HaueHUH QyHKIuu. HuxHss u
BEpXHsIs rpaHu. YeTHOCTh, HEYETHOCTh (DYHKIIUHU, TEPHUOAUYHOCTD.
B aymutopuu: [1], 1. 1, § 7, NeNe 89-95 (1 3, 5, 7, 9, T. e. HedeTHbIC).
Homa: [1], rn. 1, § 7, NeNe 89-95 (uetHsie).

JlaboparopHas paboTa 4. DieMeHTapHbIE onepalnuy HaJ rpadukaMu GyHKIUI
B aymuropun: [1], ton. 1, § 7, NeNe 217-219 (1 3, 5, 7, 9, T. €. HeueTHBIE).
Howma: [1], t. 1, § 7, NeNe 217-219 (ueTHbIC).

JlaGoparopHas pab6oTta 5. MOHOTOHHOCTb (PyHKIHMHA. ['paduku c10KHBIX QYHKIMNA
B aymuropun: [1], ton. 1, § 7, NoNe 221-225 (1 3, 5, 7, 9, T. €. HeueTHBIE).
Howma: [1], t. 1, § 7, NeNe 221-225 (ueTHbIe).

JlaGoparopHas pabota 6. [lepuoanyeckue pyHkmu. I'paduku ClI0KHBIX GYHKINH
B aymuropun: [1], rn. 1, § 7, NoNe 248-249 (1 3, 5, 7, 9, T. . HeUeTHBIE).




Homa: [1], rn. 1, § 7, NeNe 248-249 (ueTHbIe).

JlaGopaTopHas pabora 7. CioxxeHue rpagukoB. YMHOKEHHE TPpadhUKOB
B aynuropuu: [1], ri. 1, § 7, NoNe 234-235 (1 3, 5, 7, 9, T. . HeUeTHBIE).
Howma: [1], rn. 1, § 7, NeNe 234-235 (ueTHbIe).

JlaGopaTopHas padora 8. Ob6paTtHas ¢pyHkuus. O6parumocts GyHKIMHA. ['paduku oOpat-
HBIX QYHKIUT
B aymuropuu: [1], rn. 1, § 7, NeNe 256-257 (1 3, 5,7, 9, T. €. HeUeTHBIC).
Homa: [1], rm. 1, § 7, NeNe 256-257 (deTHbIC).

JlaGoparopnas pa6ota 9. I'paduku GyHKUIUI B MOISPHBIX KOOPIUHATAX
B aymuropuu: [1], ron. 1, § 7, NeNe 114-116 (1 3, 5, 7, 9, T. €. HeUeTHBIC).
Homa: [1], rn. 1, § 7, NeNe 114-116 (ueTHbie).

JlaGoparopHas pabora 10. KonTponbHas paboTa 1o npoieHHO’ TemMe
IIpenes ync/10BOIi MOC/IE10BATEIBHOCTH.

JlaboparopHas pabora 1. OrpaHUYEeHHBIC U HEOTPAHHUYEHHBIC IMOCICI0BATEILHOCTH. Mo-
HOTOHHBIE TTOCJIEIOBATEILHOCTH
B aynuropun: [1], r. 1, § 7, NeNe 314, 315,317 (1 3,5, 7,9, T. €. HEUETHBIE).
Howma: [1], rn. 1, § 7, NeNe 314, 315, 317 (uetHbIe).

JlaGopaTopHas pabora 2. [Ipenen nocinenoBaTenbHOCTH. Pacxoasimecs mocienoBareib-

HOCTH

B aymutopun: [1], rm. 2, § 8, NeNe 2, 5, 8, 12, 13, 69, 95, 99, 100, 106, 108, 110, 111, 124, 125,
129, 174,212,220 (13,5, 7,9, T. e. HEUETHBIE).

Homa: [1],rm. 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 aynuropun: [1], r. 2, § 8, NoNe 24-28 (1 3,5, 7, 9, T. €. HEUETHBIE).
Homa: [1], ro. 2, § 8, NeNo 24-28 (ueTHbIE).

JlaGoparopHas pa6ota 4. CXoQuMOCTh MOHOTOHHBIX OTPAaHUYEHHBIX MOCIEI0BATEIHHO-
creit. Kputepuit Komm cxonumoctu pyHIaMeHTaIbHOM MOCIEA0BAaTEIbHOCTH
B aynuropuu: [1], r. 2, § 8, NeNe 58, 60 (1 3,5, 7, 9, 1. €. HEUeTHbIE).
Homa: [1], ro1. 2, § 8, NeNe 58, 60 (uetHbIC).

JlaboparopHas pabora 5. [Toamociie10BaTeIbHOCTH.
B ayauropuu: [1], r. 2, § 8, NeNe 58, 60 (1 3,5, 7,9, T. . HeueTHBIE).
Howma: [1], rn. 2, § 8, NeNe 58, 60 (uetHbIC).

JlaGoparopHas pabota 6. (2 3ansaTUsA) CXOOUMOCTh PEKYPPEHTHO 3aJaHHBIX MOCJIEI0Ba-
TEJILHOCTEMN.
B aymutopuu: [1], 1. 2, § 8, NeNe 234, 240, 247 (1 3, 5,7, 9, T. €. HEUETHEIE).
Howma: [1], ro. 2, § 8, NeNe 234, 240, 247 (ueTHBIE).

JlaGoparopHas pabota 7. KonTponbsHas pabota 1o npoiiieHHOH TeMe




IIpenen pynkuuu

JlaGopaTopHas pabora 1. [Ipenen pynkiuu B Touke. OTHOCTOPOHHHUE TIPEAEIbI PYHKITNH,
npejenbl Ha 0ECKOHEYHOCTH.
B aymuropuu: [1], 1. 2, § 9, NeNe 1, 2,. 20 (1 3, 5,7, 9, T. . HEeUETHBIE).
Homa: [1], rm. 2, § 9, NeNe 1, 2, 20 (ueTHble).

JlaGoparophas pabota 2. [Ipenensl paunoHaIbHBIX (YHKITHA.
B aymutopuu: [1], rn. 2, § 9, NoeNe 21-24 (1 3,5, 7, 9, T. . HEUCTHBIC).
Homa: [1], r1. 2, § 9, NeNe 21-24 (yeTHbIC).

JlaGoparophas pabota 3. [Ipenensl npparoHaIbHBIX (QYHKITHI
B aymuropuu: [1], rn. 2, § 9, NoNe 25-27 (1 3,5, 7, 9, T. €. HEUCTHBIE).
Homa: [1], r1. 2, § 9, NeNe 25-27 (ueTHbIe).

JlaGoparopHas pabota 4. IlepBsiii 3ameuaTenbHblil npeaen. [Ipenenst TpuronomeTpuye-
CKUX BBIpQXXEHUU
B aynuropun: [1], ri. 2, § 9, NoNe 29-31 (1 3, 5, 7, 9, T. . HeUeTHBIE).
Homa: [1], t1. 2, § 9, NeNe 29-31 (ueTHbIe).

JlaGoparopHas pabora 5. Bropoii 3ameuaTenbubiii npeaen. CuenctBus u3 Hero. [peaen
MOKA3aTeTbHO-CTCTICHHBIX BBIPAXKCHUH
B aynuropuu: [1], ri. 2, § 9, NeNe 33-36 (1 3, 5, 7, 9, T. . HEeUeTHBIE).
Homa: [1], r1. 2, § 9, NeNe 33-36 (ueTHBIC).

JlaGoparopHas pabota 6. O-cumBosuka. Vcnosnb30BaHne aCUMITOTUYECKUX POPMYIT IPH
BBIYUCIICHUHM TTpefena QyHKIUU
B aynuropun: [1], r. 2, § 9, NoNe 44-46 (1 3,5, 7, 9, T. €. HEUETHBIE).
Homa: [1], r. 2, § 9, NeNo 44-46 (ueTHBIE).

JlaGoparopHas padota 7. YacTuuyHbIe Ipeaebl PYHKITHH.
B aynuropun: [1], r. 2, § 9, NeNe 40, 41, 65, 66 (1 3, 5,7, 9, T. e. HEUETHBIE).
Homa: [1], rn. 2, § 9, NeNe 40, 41, 65, 66 (ueTHBIC).

JlaGoparopHas pabota 8. KonTponbsHast paboTa 1o npoiiieHHOH Teme

HenpepbIBHOCTE (DYHKIMH.

JlaGoparopHas pabota 1. HenpepbiBHOCTh (pyHKIIMY B TOUKE
B ayauropuu: [1], rm. 2, § 10, NeNe 5, 11, 17 (1 3, 5,7, 9, T. €. HEeUeTHBIE).
Howma: [1], rn. 2, § 10, NoeNe 5, 11, 17 (uetHbIC).

JlabopaTtopHas pabota 2. HerpepsIBHOCTh (hyHKITMM HA MHOXKECTBE. HempepbIBHOCTH di1e-
MEHTapHbBIX (QYHKIIUI
B aymuropuu: [1], . 2, § 33-35(1 3,5, 7,9, T. €. HEUECTHBIE).
Howma: [1], ro. 2, § 10, NeNe 33-35 (uetHble).

JlaGoparopHas padota 3. Touku pa3pbiBa, UX KiacCUPUKALIUS
B aymutopuu: [1], 1. 2, § 10, NeNe 18, 19, (1 3, 5,7, 9, T. . HeUeTHBIE).
Howma: [1], ron. 2, § 10, NeNe 18, 19 (deTHbIe).




JlabopaTopHas pabora 4. ccnenoBanue HEMPEPHIBHOCTH (PYHKITUN U TIOCTPOCHHE rpadu-

KOB
B aymutopuu: [1], rn. 2, § 10, NeNe 57-60 (1 3, 5, 7, 9, T. €. HeUeTHbIE).
Howma: [1], r. 2, § 10, NeNe 57-60 (ueTHbIe).

JlaGoparopHas pabota 5. VcciienoBanue HEMPEPHIBHOCTH CIOKHBIX (DYHKIMNA
B aymuropuu: [1], rn. 2, § 10, NeNe 56, 62, 64 (1 3, 5,7, 9, T. €. HEUETHBIC).
Homa: [1], r. 2, § 10, NoNe 56, 62, 64 (ueTHbIe).

JlaGoparopHas paboTa 6. PaBHOMepHast HeNpepbIBHOCTh (PYHKLUIH
B aymuropun: [1], rm. 2, § 12, NeNe 3-4 (1 3,5, 7, 9, T. €. HEUCTHEIE).
Howma: [1], r. 2, § 12, NoeNe 3-4 (uetHbIe).

JlaboparopHas pabora 7. KoHTponbsHas paboTa 1o mporiIeHHON TeMe

JAunddepenuupyemocts QyHKIUN

JlaGoparopHas padota 1. Onpenenenue npousBoanoil. TabnuyHoe auddepeHmpoBanme
B aynuropun: [1], r. 3, § 13, NeNe 1-2 (1 3, 5, 7, 9, T. €. HeueTHBIE).
Howma: [1], r. 3, § 13, NoNe 1-2 (uetHbIe).

JlaGoparopHas paboTa 2. [IpousBogHas cyMMBI, TPOU3BEACHUS , YaCTHOTO. [Ipon3BoaHas
CIIOKHOU (PyHKIUU
B aynuropuu: [1], ri. 3, § 13, NeNe 3-51 (neuetHsble).
Homa: [1], r. 3, § 13, NoNe 3-51 (uetHsIe).

JlaGoparopHas padota 3. [IpousBoaHas ClI0KHON QYyHKIUH.
B aynuropuu: [1], ri. 3, § 13, NeNe 52-100 (HeueTHble).
Howma: [1], ro. 3, § 13, NoNe 52-100 (ueTtHbIe).

JlabopaTtopHas pabota 4. Jlorapudpmudeckas npousBoanas. OJHOCTOPOHHUE MPOU3BO/I-

HBIE
B ayauropuu: [1], to. 3, § 13, NoNe 141-152, 191-193 (aeueTHBIC).
Howma: [1], ro. 3, § 13, NeNe 141-152, 191-193 (ueTHsIC).

JlaGoparopHas pabora 5. [IponsBonnas o6patHoit ¢pyHkumu. [IponsBonnas GyHkuuu, 3a-
JTaHHOW nmapaMerpuudecku. [IponsBoaHas HesiBHOW (QyHKUINN
B aynurtopuu: [1], r. 3, § 13, NeNe 197, 201, 207 (1 3, 5, 7, 9, T. €. HEUETHBIE).
Homa: [1], ron. 3, § 13, NeNe 197, 201, 207 (ueTHEIe).

JlaGoparopHas pabota 6. 'eomeTpudecKuii CMbICI MPOU3BOIHON. YpaBHEHHE KacaTesb-
HOHI ¥ HOpMaJu
B aymutopuu: [1], 1. 3, § 14, NeNe 16, 17 (1 3, 5,7, 9, T. €. HeueTHBIE).
Howma: [1], ro. 3, § 14, NeNe 16, 17 (ueTHbIe).

JlaGoparopHas pabota 7. luddepenunan ¢pynkuun. Ero npumenenue B mpuOIMKEHHbBIX
BBIYUCIICHUSIX
B ayauropuu: [1], r. 3, § 13, NeNe 213, 214, 216,219 (1 3, 5,7, 9, T. . HEUETHEIE).
Howma: [1], r. 3, § 13, NeNe 213, 214, 216, 219 (ueTHBIC).

JlabopaTopHas pabora 8. [Ipon3BogHbie BhicIuX mopsakoB. @opmyna Herorona-Jleio-

HHUIIa



B aymuropuu: [1], 1. 3, § 15, NeNe 1,2 (1 3,5, 7, 9, T. . HEUEeTHBIC).
Homa: [1], r. 3, § 15, NoNe 1, 2 (ueTHbIe).

JlaboparopHas pabdota 9. /luddepeHnuanbl BRICIIMX TOPSIKOB
B aymuropuu: [1], rn. 3, § 15, NeNe 22,28 (1 3, 5, 7, 9, T. €. HEUeTHBIE).
Homa: [1], rm. 3, § 15, NoNe 22, 28 (4erHbIE).

JlaboparopHas pabota 10. Teopemsl Pomns, Jlarpamxka, Kormm
B aymuropuu: [1], rin. 4, § 17, NeNe 2, 3,7, 17-27, 42-52 (HeueTHBIE).
Homa: [1],rn. 4, § 17, NeNe 2, 3,7, 17-27, 42-52 (ueTHBIC).

JlaboparopHas pabota 11. Pasnoxxenus snemenTapHbeix Gpyukuuii mo popmyne Teitmopa
B aymuropuu: [1], ri1. 4, § 17, NeNe 12-15, 20 (HeueTHBIC).
Homa: [1], rn. 4, § 17, NoNe 12-15, 20 (uetHbie).

JlaGoparopnas padota 12. [TpuOmmkeHHbIe BBIYUCICHNS U BBIYUCICHUE MTPEEIIOB IPH I10-
Mot Gopmyisl Teitnopa
B aynuropun: [1], rn. 4, § 17, NeNe 1-5 (1, 3,5, 7,9, 11, 13, 15, 17, T. €. HEeUeTHBIE).
Howma: [1], r. 4, § 17, NeNe 1-5 (uetHble).

JlaGopaTopHas pabora 13. KoHTponbHas paboTa o NpongaeHHON TeMe

HccaenoBanue pyHkumii

JlaboparopHas pa6oTa 1. Beruaucienue npeienos no npasuity Jlonuras
B ayguropun: [1], t1. 4, § 17, NeNe 2, 3, 7, 17-27, 42-52 (HedeTHBIC).
Homa: [1],rn. 4, § 17, NeNe 2, 3,7, 17-27, 42-52 (ueTHBIC).

JlaGoparopHas pabota 2. MccnenoBanue GyHKIIMH HA MOHOTOHHOCTh. DKCTPEMYMBI
B aynuropun: [1], rin. 4, § 20, NeNe 16-21 (HeuetHbie).
Howma: [1], r. 4, § 20, NoNe 16-21 (uetHblie).

JlaGoparopHas pabota 3. MccnenoBanue GyHKIMH HA BBITYKIOCTh. TOUKH mieperuda
B aynuropun: [1], ri. 4, § 20, NeNe 49-54 (wedetHbie).
Howma: [1], ro1. 4, § 20, NoNe 49-54 (uetHbIe).

JlaGoparopHas pabota 4. HaxoxxeHre acUMIITOT rpaMKOB (PyHKITUH
B aymutopun: [1], tor. 2, § 11, NeNe 1-4 (1 3, 5,7, 9, T. . HeueTHBIE).
Howma: [1], r. 2, § 11, NeNe 1-4 (uetHbIe).

JlaboparopHas pabota 5. [TonHoe uccnenoBanue GyHKIUN U MOCTpOEHHE IpaduKoB
B aymutopun: [1], rw. 2, § 21, NeNe 3-6 (1 3, 5, 7, 9, T. €. HeueTHBIE).
Howma: [1], ro. 2, § 21, NoNe 3-6 (detHbIe).

JIaboparophas paboTta 6. [Toctpoenne rpadukoB QpyHKIHI
B aymuropuu: [1], rn. 2, § 22, NeNe 7-10 (1 3,5, 7,9, T. €. HeUeTHbIE).
Howma: [1], ro. 2, § 21, NeNe 7-10 (ueTHbIC).

JlaGoparopHas pabota 7. Pemenue npakTH4ecKux 3a/1ad Ha HaX0XKICHUE IKCTPEMYMOB
B aymutopuu: [1], rn. 2, § 22, NeNe 12-22 (HeueTHBIE).
Homa: [1], ron. 2, § 21, NoNe 12-22 (uetHble).




JlaGoparopHas pabota 8. KonTponpsHas pabora

HeonpenesieHHbII HHTErpaJ

JlaGopaTopHas pa6ota 1. [lepBooOpa3nas. Heonpenenennsiii naTerpan. HemocpeacreeH-
HOE UHTETPUPOBAHUE
B aymuropuu: [2], . 1, § 1, NeNe 2 (1, 3,5,7,9, 11, 13, 15, 17, 1. e. HeueTHBIC).
Homa: [2], rn. 1, § 1, NeNe 2 (ueTHbIe).

JlaboparopHas pabota 2. MeTo1 3aMeHbI IEPEMEHHON B HEOTIPEACICHHOM HHTETpaJIe
B aymuropuu: [2], ro. 1, § 1, NeNe 11-16 (1, 3,5, 7,9, 11, 13, 15, 17, T. €. HeUeTHBIC).
Homa: [2], ra. 1, § 1, NeNe 10-16 (ueTHbIe).

JlaGoparopHas pabora 3 MeTo 1 HHTErpUPOBAHHS IO YaCTSIM
B aynuropuu: [2], ri. 1, § 1, NeNe 19-21, 23,24 (1, 3, 5,7, 9, T. . HEeUeTHBIE).
Homa: [2], r. 1, § 1, NeNe 19-21, 23, 24 (ueTHBbIC).

JlaGoparopHas pabora 4. UHTerprpoBaHue 3JeMEHTaPHBIX IPOOCH.
B aynuropun: [2], r1. 1, § 2, NeNe 1 (1,3, 5,7,9, 11, 13, 15, 17, T. e. HeueTHBIE).
Howma: [2], r1. 1, § 2, NeNo 1 (ueTHBbIE).

JlaGoparopHas pabota 5. IHTerpupoBaHue BoIpa)keHUN, COAEPKAIIMX KBaJIpaTHbIN Tpex-

4JICH
B aynuropun: [2], rn. 1, § 1, NeNe 8, 10 (1, 3,5, 7,9, 11, 13, 15, 17, T. . HeueTHBIE).
Homa: [2], rn. 1, § 1, NeNe 10-16 (ueTHble).

JlaGoparopHas pabota 6. IHTerpupoBaHue palliOHAIBHBIX BRIpaXeHUN. MeTo Heorpe-
JIEJIEHHBIX KO (UIIUEHTOB
B aynuropuu: [2], r. 1, § 2, NeNe 2-5 (1, 3,5, 7,9, 11, 13, 15, 17, 1. e. HeUeTHBIE).
Homa: [2], r1. 1, § 2, NeNo 2-4 (uetHbIe).

JlaGoparopHas padota 7. IHTerpupoBaHue palMOHaNbHBIX (PyHKINN
B aynuropuu: [2], r. 1, § 2, NeNe 6-7 (1, 3,5, 7,9, 11, 13, 15, 17, T. e. HeUeTHBIE).
Homa: [2], r1. 1, § 2, NeNe 6-7 (ueTHbIe).

JlaGoparopHas pabota 8. IHTerpupoBaHue HppalliOHATIbHOCTEN.
B aygurtopuu: [2], . 1, § 3, NeNe 1,2, 4,5,8(1,3,5,7,9, 11, 13, 15, 17, T. e. HeueTHbIE).
Homa: [2], 1. 1, § 3, NeNe 1,2 4, 5, 8 (ueTHbIC).

JlaGoparopHas pabota 9. HTerpupoBanue nppalmoOHaIbHOCTEH.
B ayauropuu: [2], ro. 1, § 3, NeNe 9, 10, 11(1, 3,5,7,9, 11, 13, 15, 17, 1. e. HEeueTHBIE).
Homa: [2], t1. 1, § 3, NeNe 9, 10, 11 (ueTHBIE).

JlabopaTopHas padora 10. [ToncranoBku Uebsiera u Ditnepa
B ayauropuu: [2], ro. 1, § 3, NeNe 13, 14, 17-19 (1, 3, 5, 7, T. e. HEUeTHBIE).
Homa: [2], r. 1, § 3, NeNe 13, 14, 17-19 (ueTHBIC).

JlaGoparopHas padota 11. MHTerpupoBaHue TPUrOHOMETPUUECKUX BbIPAXKEHHI.
B ayauropuu: [2], to. 1, § 4, NeNe 1-6,9-13 (1, 3, 5,, T. €. HEUETHBIE).
Homa: [2], r. 1, § 4, NeNe 13, 14, 17-19 (ueTHBbIC).




JlabopaTopHas padora 12. KorrponpHas pabota

OnpenesieHHbIH HHTETPAJI

JlaGoparophas pabota 1. OnpeneneHubiii unTerpai. MHTerpaabHble CyMMBI
B aymurtopuu: [2], 1. 2, § 6, NeNe 4-6 (1, 3, T. €. HEUETHBIE).
Howma: [2], r. 2, § 6, NeNe 4-6 (ueTHBIC).

JlaGoparopHas pabota 2. Popmyna Hetorona-Jleiibuuma
B aymurtopuu: [2], 1. 2, § 6, NeNe 69-106 (HeueTHBIE).
Howma: [2], r. 2, § 6, NeNe 69-106 (ueTHbIC).

JlaGoparopHas paboTa 3. UHTerpupoBaHue 1o 4acTsIM B ONPeIeJICHHOM HHTErpae
B aymurtopuu: [2], 1. 2, § 6, NeNe 127-160 (HeuyeTHbIE).
Homa: [2], r1. 2, § 6, NeNe 127-160 (ueTHbIe).

JlaGoparopHas pabota 4. [1nomans KBaApupyeMoit MII0CKOH HUTypbl
B aynuropuu: [2], ri. 2, § 7, NeNe 1-6 (1, 3, 5, 7, 9, T. e. HEeueTHbIE).
Howma: [2], ro1. 2, § 7, NeNo 1-6 (ueTHBIC).

JlaGoparopHas paboTa 5. JInmHa IyTH MII0CKOH KPUBOM
B aynuropuu: [2], ri1. 2, § 7, NeNe 61, 63, 65, 69, (1, 3,5, 7, 9, T. e. HeueTHbIE.
Homa: [2], . 2, § 7, NeNe 61, 63, 65, 69, (4eTHBIC).

JlaboparopHas pabota 6. KyOupyemMocTh HEKOTOPBIX KJIACCOB TEJI, BRIYUCICHHUE HX 00Be-

MOB
B aynuropun: [2], ri. 2, § 8, NeNe 1-4 (1, 3, 5, 7, 9, T. €. HedeTHbIE).
Howma: [2], ro1. 2, § 8, NeNo 1-4 (ueTHbIE).

JlaGoparopHas paboTa 7. [T1011aas moBEpXHOCTH BpalCHHS
B ayauropuu: [2], to1. 2, § 8, NeNe 81-82 (1, 3, 5, 7, 9, T. e. HeUeTHBIE).
Howma: [2], ro. 2, § 8, NeNe 81-82 (ueTHbIE).

JlaGoparopHas pabota 8. [IpubnuxeHHbIe BEIYUCICHUS OMPEIEIIEHHBIX HHTETPAJIOB.
B aynuropun: [2], r. 2, § 10, NeNe 7, 8,9 (1, 3, 5, T. €. HEUeTHBIC).
Howma: [2], r1. 2, § 10, NoNe 81-82 (uetHble).

JIaGoparopHas pa6ota 9. KonTponbsHas pabora

Heco0cTBeHHBIE HHTEIPAJIBI

JlaGoparopHas pabota 1. HecoOcTBeHHBIE HHTETpabI 1-T0 pojia, UX BEIYUCIICHUE
B aymuropun: [2], r1. 3, § 11, NeNe 3-15, 19-22 (HeueTHbIC).
Howma: [2], ro. 3, § 11, NeNe 3-15, 19-22 (ueTtHbIe).

JlaGoparopHas pabota 2. HecoOGcTBeHHBIE HHTErpalibl 2-T'0 PO/ia, UX BBIYUCICHHUE
B aynuropun: [2], ri. 3, § 11, NeNe 57-72 (neueTHbIe).
Howma: [2], ro1. 3, § 11, NoNe 57-72 (detHslIe).

JlaGoparopHas padora 3. CXx0IUMOCTh HeCOOCTBEHHBIX HHTETPAJIOB 1-TO po/ia OT HEOTPH-
HaTeIbHBIX (OyHKIMN
B aynuropuu: [2], r. 3, § 12, NeNe 15-30 (ueuetHsie).




Homa: [2], ro. 3, § 12, NoNe 15-30 (uetHble).

JlaboparopHas padora 4. CXOIUMOCTh HECOOCTBEHHBIX HHTEIPAJIOB BTOPOTO POJa OT He-
OTPUIATENILHBIX (QYHKITUI
B aymuropuu: [2], 1. 3, § 12, NeNe 64-81 (HeueTHBIE).
Howma: [2], r. 3, § 12, NeNe 64-81 (ueTHbIe).

JlaGoparopHas pabota 5. ['maBHOe 3HaueHue 1o Komm HecOOCTBEHHBIX HHTETPAJIOB
B aymuropuu: [2], 1. 3, § 11, NeNe 125-128, (nedetnsie), § 12, NeNe 192-195 (nederHsie).
Homa: [2], ron. 3, § 11, NoNe 125-128 (uetnsie), § 12, NoNe 192-195(uetHbie).

JlaGoparopHas pabora 6. CamocrosiTenbHast pabota

YucaoBbie psiabl

JlaGopaTopHas pabora 1. [Tonstre uncaoBoro psnaa u ero cxonumoctu. Kpurepuit Korm.
B aynuropuu: [2], rn. 4, § 13, NeNe 11-14 (1, 3, 5, 7, 9, T. e. HEeUeTHBIC).
Howma: [2], r1. 4, § 13, NoNe 81-82 (uetHble).

JlaGopaTopHas pabota 2. CBONCTBA CXOIAIIUXCS PSAIOB. PsAbI ¢ HEOTpHUIIATEILHBIMU YJIC-

HaMH.
B aynuropuu: [2], ri. 4, § 14, NeNe 2-4 (1, 3, 5,7, 9, T. e. HEUETHEIE).
Homa: [2], r. 4, § 14, NoNe 2-4 (ueTHbIe).

JlabopaTtopHas pabota 3. Ilpusnaku cpaBaenus. [lpusnaku JlanamOepa u Komu. Unte-
rpaJIbHBIN MTPU3HAK.
B aynuropuu: [2], r. 4, § 14, NeNe 18, 19, 21,22 (1,3, 5, 7, 9, T. €. HEUeTHBIE).
Homa: [2], rn. 4, § 14, NeNe 18, 19, 21, 22 (deTHbIe).

JlaGoparopHas pabota 4. 3HakonepeMeHHble psabl. [Tpusnak JleiOHuIa.
B aynuropun: [2], r1. 4, § 15, NeNe 3,4 (1, 3, 5,7, 9, T. €. HEUETHBIE).
Howma: [2], r71. 4, § 15, NoNe 3, 4 (ueTHBIC).

JlaGoparopHas pabota 5. AbcomoTHO cxonsiuecs psaabl. [Ipusnaku Abens u Jupuxie.
Teopema Pumana.
B aynuropuu: [2], r1. 4, § 15, NeNe 5-8 (1, 3, 5,7, 9, T. e. HEUeTHEIE).
Homa: [2], r1. 4, § 15, NoNe 5-8 (ueTHbIe).

JlabopaTopHas paborta 6. CyMMUPYEeMOCTh YHUCIOBBIX psiioB. [loHsATHE O OeCKOHEUHOM
MPOU3BEJICHUH.
B aymutopuu: [2], 1. 4, § 16, NeNe 1,2 (1, 3,5, 7,9, T. e. He4UeTHBIC).
Howma: [2], r1. 4, § 16, NeNe 1, 2 (deTHBIC).

JlaGoparopHas pabota 7. KonTponbsHas pabora




