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HUSI MTHCTUTYTa KOMIIBIOTEPHBIX cucTeM U nHpopMmannonHoit 6ezonacHoctu (MKCullb) ®I'bOY
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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUIIJIMHbI
Hesn u3yueHus! TUCIMILIMHBI ONPEAesIeHbl TOCYJapCTBEHHBIM 00pa30BaTebHBIM CTaH-

JapTOM BBICIIET0 00pa3oBaHMs U cooTHeceHbl ¢ obmumu 1emsimu OOIT BO no HampaBieHuHto
noarotoBku «lIpukitagnas maremaTiuka 1 H”HGOPMATHKa», B paMKaX KOTOPOH MPENoIaeTcs THUC-

OUITJIIMHA.

1.1 [leab ocBOeHUsI TUCUMILJIUHBI.

Llenpro npenogaBaHus U U3y4eHUs TUCHUIUIMHBI «Matemarnueckuii ananus II» sBusercs
(dbopMupoBaHUe MIPe/ICTaBICHUH 00 0000IIEHUAX MOHATUAX MaTEMaTHUYECKOI0 aHAIN3a Ha CITyJaii
MHOTOMEPHBIX TPOCTPAHCTB U (YHKIIMOHATBHBIX ITOCIEIOBATSIILHOCTEH U PSIOB M POJI ATHX
000011eHN B cCTeMe MaTEeMAaTUYECKUX HAayK U MPUIIOKEHUSIX B €CTECTBEHHBIX HAYKaX.

1.2 3apauu aucuunanHbl. B Xo/1e W3yyeHus TUCIUIIMHBI CTABATCA 3aa4M:

- 3HATb OCHOBHBIC ITIOHATHA, IIOJOXKCHNUA U MCTOAbI MAaTEMATHYCCKOI'O aHaJin3a B MHOTI'O-
MCPHBIX ITPOCTPAHCTBAX]
- YMETb JOKa3bIBATb YTBCPIKIACHUA, CHCHI/Iq)I/I‘-IHI)IG JJI1 MaTEMAaTHYCCKOI'O aHaJIn3a B MHO-
TOMCPHBIX IIPOCTPAHCTBAX, IMIPUMCHATb MCTOAblI MHOI'OMEPHOI'0O MAaTCMATUYCCKOI'O aHaJInu3a AJIA
pelICHUSA MAaTCMATHYCCKUX 3ada4;
- BJageTb MCTOAaMHU O606H.[CHPII>1 MAaTCMAaTUYCCKOI'O aHaJIn3a B MHOI'OMCPHLIX ITPOCTpaH-
CTBax AJid UCCICOAOBAHUSA PA3JIMYHBIX ITPUKIIAJHBIX 3a/1a4.

1.3 MecTo AucHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.
Jucuunnnna «Matematnueckuil aHanu3 II» oTHocUTCS K BapuaTMBHOW 4acTH y4eOHOro

IJ1a”Ha.

I[J'ISI HU3YYUYCHUS NUCHUIIIMHBI CTYACHT AOJDKCH BJIAACTHh 3HAHUSAMU, YMCHUSIMU U HaBbIKAMU
0 JUCHUILTMHE «MaTeMaTHYeCKUI aHaIN3) 0a30BOM YacTH OUKIIa yqe6Horo I1J1aHa.

3HaHI/ISI, MMOJIy4a€MBbIC ITPU U3YUCHHUU JUCHHUIIIINHBI «MaremaTtuueckuii ananu3s II» ucmomns-
SYIOTCA P U3YYCHHUU BCCX NUCIMILJINH.

1.4 IlepeyeHb NUIaHNPYEMBbIX Pe3y/JIbTATOB 00y4eHUs M0 JMCHHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHHUsI 00pa30BaTeIbHOM MPOIrPaMMBbl.

W3yyenne nanHoW yueOHON AMCHIUILIMHBI HAMpaBieHo Ha GopMUpOBaHUE Yy 00y4daro-
IIUXCS KOMIIETeHIIU I

B pesynbprare uzydeHus: yueOHOM NTUCIMIUIMHBI 00yYarOIIHECs

KIIQgHOM Mare-
MAaTHKA W WH-
bopmaTuku

OHHOT'0O 00ecIeYeHust
MIPH UCCIICOBAHUH
MPUKIIAHBIX CHCTEM
® OCHOBHBIE METOIbI
peIHeHI/IH TUITIOBBIX 3a-
a4 MaTeMaTnu4eCKOro
aHaIn3a

TUYECKOHU Jes-
TEILHOCTH aHa-
JM3a U PELICHUs
HpI/IKJ'IaI[HI)IX 3a-
zaq.

Nunexc Conepxxanue

KOMIIe- | KOMITCTCHIINN AOJUKHEI

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

IIK-1 Cnocoben  pe- | ¢ mpoOJIEMBI, IOCTa- | ® TIPUMEHSTH e METOJaMH Ma-
maTh aKTyajdb- | HOBKM U 00OCHOBAHUS | MOJIyYEHHBIE 3HA- | TEMaTHYECKOIO
HBIE ¥ 3HAaYMMBbIe | 33J1a4 MaTeMaTHuye- HUS JJIsI UICTIOJTb- | aHaJIu3a JJIsl Ucclle-
3amaun npu- | CKOTO U nH(popMaIy- | 30BaHMS B IPaK- | JIOBAHHS Pa3Iny-

HBIX TPUKJIATHBIX
3a/1a4 ¥ BbIOOpa
3G HEKTUBHBIX all-
TOPUTMOB IS pe-
IIEHUs ¥ UCCIIE0-
BaHMs Tpodeccro-
HaJTBHBIX 33/1a4.




B pesynbrare u3ydeHus ydeOHONU AUCHUIUIMHBI 00YyYaroIuecs

YeHHbIE B 00Ja-
CTH MaTeMaTu-
4ecKUX M (WJIM)
€CTECTBEHHBIX

HAayK, U UCTIOJIb-
30BaTh UX B IPO-
(dheccuoHanbHOM
JeSTeTbHOCTH

CKOI'o aHaJiu3a

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

CKOT'0 aHajIu3a,
® BEIOpATh METO/T
JUTSL PEIICHUS
KOHKPETHOM 3a-
Jlayd MaTeMaTH-
YeCKOro aHajin3a

HNunexc Coneprxanue

KOMIlE- | KOMIIETEHIMH AOIDKHBL

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

OIIK-1 | CocobeH IIpH- | @ TEOpETUYECKHUE IIO- | ® [OKA3hIBATH e (yHIaMeHTalb-
MEHATh  (QyHZa- | JIOKEHUS, JIEKAIIKE B YTBCPKICHMUA, HBIMHU 3HAaHUSIMU
MEHTAJIbHBIE OCHOBE TIOCTPOCHUS cnenuduaHbIe MaTeMaTH4eCKOro
3HAaHHSA, IIOJIy- | METOJIOB MaTeMaTHue- | JUIsl MaTeMaTh4e- | aHajam3a JJis Mc-

M0JIb30BaHMS UX B
npodeccronab-
HOU J1eSATeTbHOCTH

2. CTpyKTypa M coiep:KaHHe IMCHUIIIHHBI.

2.1 Pacnpeneienue TPYA0EMKOCTH TUCHMILIMHBI 10 BUIaM padorT.
O6mas Tpy10EMKOCTh AUCIUILTHHBI COCTaBiIsIeT 6 3au.en. (216 yacoB), UX pacnpeaesieHre
10 BUJaM pabOT MPEACTaBICHO B TaOIHIIE

Bun pabotsl Tpyn0eMKOCTh, 4acOB
6 cemecTp
KoHnTakTHas pa6oTa, B TOM 4ucje: 138,5
AyautopHasi pabora: 144
Jexyuu (J1) 68
Ilpakmuuecxue 3auamus (113)
Jlabopamopnuvie pabomui (JIP) 68
HNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 2
ITpomesxytounas arrectrauus (MKP) 0,5
CamocrositesibHas padora (CP): 41,8
Kypcosoit npoekr (KII), kypcoas padota (KP) -
CamononroroBka (mpopaboTka U MOBTOPEHHUE JIEKLIHOHHOT'O MaTepHU- 7
aJla ¥ MaTepuasia yueOHUKOB M y4eOHBIX TOCOOUH, MOArOTOBKA K Ja-
0OOpaTOPHBIM M TPAKTUYCCKHUM 3aHSITHIM, KOJUIOKBUYMaM U T.1.)
BrinosiHeHNE WHIMBUAYAJIbHBIX 3aJJaHUN 30
Pedepar -
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 4,8
KonTpoJis:
[MoaroToBKa M caava dk3ameHa 35,7
OO0mas Tpya10eMKoCTb | 4ac. 216
B TOM 4McJIe KOHTAKTHas padora 138,5
3a4. e] 6

Bua uTOroBoro KOHTpoJst

3auer, JxK3aMeH

! Mpu HanMuMM 3K3ameHa No AUCLMNANHE




2.2 CTpyKTYypa IMCHUIUINHBI:

Pacrnipenenenuie BU10B yueOHOI paObOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

AynuropHas
Ne HaumenoBanue paznenon Bcero pabora CP K
Bceero| JI JIP | KCP
1 2 3 4 5 6 7 8 9
OyHKIIMM MHOTUX TlepeMeHHbIX. [Ipe-
1 20 12 6 6 4 4
Jiel1, HeMpPepBhIBHOCTh
) HuddepenunpoBanme GyHKIHIT MHO- 43 30 16 | 14 5 2
- |TUX MepeMEHHBIX
; UccnenoBanme QpyHKIMII MHOTHX T1€- 20 12 6 6 4 4
- |peMEeHHBIX
4 QYHKINOHAIBHBIE ITOCIEN0BATEIBHOCT
42 | 28 | M |16 6 | 8
OYHKIMOHATBHBIE PSIBI
5 JIBOliHbBIE MHTETPAJIbI 30 18 10 | 10 6 6
6 TpoitHbie UHTErPAIbI 25 16 8 8 6 6
7 KpuBonuHelinble HHTErpaibl 21 12 6 6 6 6
8 [ToBepXHOCTHBIE HHTETPAITBI 17,5 12 6 6 2 4,8 | 2,7
Bcero no pazznenam AUCIUIIIMHBI 215,5 | 138 68 68 2 141,8| 35,7
[Tpomexxyrounas arrecramus (MKP) 0,5 0,5
HUtoro 216 |138,5| 68 | 68 2 41,8 35,7

[Tpumeuanue: JI — nexiun, [13 — npaktuyeckue 3anatus / cemunapsl, JIP — nabopatopHble 3aHs-
tus, CP — camoctosrenbHas padota crynenra, KCP — konTponupyemas pabora cryaeHra, I33-
MOJArOTOBKA K c1aue 3a4eTa U 9K3aMeHa, K - KOHTpoJIb.



2.3 ConeprxaHue pa3ieioB AUCHUNIHHBI:

2.3.1 3ausaTHA JEeKINOHHOI'0 THIIA.

HaumenoBanue dopma TEKYIIEro
Conepxxanue paszena
pazzena KOHTPOJIA
2 3 4

.| DYHKIIUM MHOTHX
nepemeHHsbIX. [Ipe-
JIeJ1, HEeTIpEephIB-
HOCTb

[TonsiTHe €BKIIMIOBOM INIOCKOCTH M €BKJIMJOBA IIPO-
crpaHctBa. [lonsTre GpyHKIMM 2-X U 3-X MEPEMEHHBIX,
npumMepsl. [ToHsTHE M-MEPHOro KOOPANHATHOTO IIPO-
CTPaHCTBa U M-MEPHOI'0 EBKJINOBA IIPOCTPAHCTBA.
MHoxecTBa B HUX.

Cxopnsamuecs nocnenosatenbHocty B E™. Jlemma o no-
KOOpJAMHATHOM cXOAUMOCTH. PyH1aMeHTalIbHAs [I0CIe-
nosarenbHOCTh B E™. Kpurepuii Komm. Orpannyennas
nocienoBareabHOCTh B E™. Teopema bonbiano-Beiiep-
mrpacca. [IpenenbHas Touka MHOXkecTBa. Jlemma.
[TonsTue npenena GyHKIUHA MHOTUX ITEPEMEHHBIX (IO
I'eiine, no Komm). DKBUBaNEHTHOCTb ONIPEIECICHUN.
Apudmerndeckue cBONCTBA IPEEIIOB.

ITosropusle npenensl. [Ipumepst. [lorarue. Teopema o
CBS3M MEXKIY JBOMHBIMU U IOBTOPUBIMHU IIPEIETAMH.
Omnpenenenne GyHKINKM MHOTUX ITEPEMEHHBIX, HEIIPE-
pBIBHOH B TOuKe. [IprMepsr.

Teopema 0 HEMPEPHIBHOCTH CIIOKHOHN (PYHKIIHIA MHOTHUX
IIEPEMEHHBIX.

Teopema 0 cOXpaHEHUHU 3HaKa HEMPEPhIBHONW (DYHKIIUU.
TeopemMa 0 IPOXOKIEHUN HETIPEPBIBHOM (PYHKIIMM MHO-
TUX NEPEMEHHBIX Yepe3 MPOMEXKYTOUHbIE 3HAUEHUS.

I -1 reopema Beliepiurpacca.

2-st reopema Beiiepmrpacca.

Onpoc 1o pe3yib-
TaTaM UHUBU]TY-
AJIBHOTO 3aJJaHUs

|duddepenumpona-
HUE QYHKIMHI
MHOTHX TIepeMEeH-
HBIX

YacThble npousBoansle. [lonstue, 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 HETIPEPHIBHO-
CTBIO.

I'eomerpuueckuii cMpich nuddepeHITuPyeMOCTH (.M. 1.
Hoctarounoe ycnosue nuddepenuupyemoct QpyHk-
M1 MHOTHX TIEPEMEHHBIX B ToUKe. Teopema o audde-
peHuupyemocTH ciaoxHoi ¢.m.1. Auddepennnan
¢.m.11. Onpenenenue, reoMeTpuIecKuid cMbici. HBa-
puaHTHOCTH popMbl tuddepenmana 1-ro nopsaka.
[TpousBoaHas no HanpasieHuto. ['paguent. YacTHbie
MPOM3BOJIHBIE BRICIINX MOpsAAKoB. [Tonarue. [loctarou-
HOE YCJIOBHE PAaBEHCTBA CMEIIAHHBIX TPOM3BOIHBIX.
Juddepennmanst BeICIINX MOpaakoB ¢.M.11. Hemnsapu-
aHTHOCTh uX popmbl. Dopmya Teitnopa st G.M.11.
Teopema o quddepenuupyeMoct pyHKIIMHA OTHOM T1e-
PEMEHHOM, 3aJITaHHON HESBHO

Omnpoc 1o pe3yib-
TaTaM UHJIWBUIY-
QJILHOTO 3aJ]aHus




@DyHKIMOHAIBHBIN PAJ U €0 CXOAUMOCTb.
PaBHOMepHast cXx0MUMOCTh (PYHKIIMOHATIBHOTO PSAA.
IIpusnak Beitepiirpacca. Teopema 0 HEMPEepbIBHOCTH
CYMMBI PaBHOMEPHO CXOAAIIET0Cs ()yHKIIHOHATEHOTO
psana. Cneacreue. Teopema 0 IOWIEHHOM UHTETPUPOBa-
HUU (QYHKIMOHAIBHBIX psA0B. Teopema o MOUJIeHHOM
muddepeHIpoBaHNH PYHKIIMOHAIBHBIX psiioB. Teo-
pema Abest, cneacTBue. Pagnyc cXxoguMocTH CTeneH-
HOTO psifia, ero BerauciaeHue. CBONWCTBA CTENEHHBIX Psi-
noB. Psan Teunnopa. [onsatue. Kpurepnii cxonumoctn
psana Teinopa. JloctatouyHO€E yCI0BUE CXOOUMOCTH
psana Teiutopa Ha mpomexyTke. PasziioxkeHue 3j1eMeH-
TapHbIX QyHKUUH B psa Teitnopa. [Tpunoxenus psios
Tewnopa.

2 3 4
Uccnenosanue |[lonstue skcrpemyma ¢.m.i. Heobxonumoe ycnosue |1. Ompoc 1o pe-
GYHKIIUI MHOTHX |[JIOKQITBHOTO DKCTPEMyMa. 3yJbTaTaM UH]IMBH-
nepeMeHHbIX  |JlocTaToyHOE yClIoBHE JTOKAIBHOIO AKCTpeMyMa ¢.M.I1. |AyaabHOTrOo 3a/iaHus
KacarenbHasi m10CKOCTh ¥ HOPMaJib K TOBEPXHOCTH. 2. KourponbHas
Cucrema (yHKIMH, 331aHHBIX HEABHO. Bbruncienue ux |padora
YaCTHBIX IPOU3BOIHBIX. 3. Komnoksuym
3aBucumocTts (yHkiwmii. [lonstue. Joctatounoe ycio-
BHE€ HE3aBUCUMOCTH.
YcnoBHbIit SkcTpemyM. [ToHsITHE, OOIITUI METOT €0 M0~
UCKa.
Meton MHOKUTEIEH Jlarpanxa.
.| PyHKIMOHaNbHbIC (DyHKIIMOHAIBHAS [TOCIIEI0BAaTEIbHOCTh. [loHATHE, 1. Ompoc mo pe-
II0CJIEI0BATENbHO- ([IpUMeEpBL. [loToueunas u paBHOMEpHas CXOAMMOCTH  (3yJIbTaTaM WHIUBU-
CTH (YHKIMOHATBEHOM MOCIEI0BATEIHLHOCTH. IyallbHOTO  3aja-
@yHKUMOHaIbHBIE [HenmpepbIBHOCTh Tpejesia paBHOMEPHO CXOJSALICHCS  [HUS.
pAnbl (YHKIIMOHAJIBHON MOCIEA0BATEIbHOCTH. 2. KoHTposbHas

pabora

JIBOMiHBIE MHTE-
rpaJibl

3anava onpeneneHus 0obEMa IUIHHIPUUECKOTO Opyca.
Omnpenenenne qBoitHoro unTerpana. Cymmsl ap0Oy s
JIBOMHOTO MHTErpasia, uX CBOMCTBA. Y CIIOBHUE CyIIIe-
CTBOBaHMS JIBOMHOr0 HTerpana. OCHOBHbIE CBOMCTBA
JIBOMHBIX UHTETpaoB. [IpuBeneHne 1BOMHOTO UHTE-
rpajia K IOBTOPHOMY JJIsl CITydasi MpsIMOYTOJIbHOM 00Ja-
CTH.

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

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

Tpolinble uHTE-
rpaJIbl

3ajaua HaXOXKJAeHUs Macchl Tena. OnpeeneHue Tpoi-
Horo uHTerpana. CBolcTBa TpoiHOrO nHTErpaia. Cae-
JIeHHEe TPOMHOI0 UHTETpaJia K MIOBTOPHOMY JUJIS CiIydast
MIPSIMOYTOJIBHOTO TTapajuiesnienumeia. Beraucienne
TPOWHOTO MHTETPaja MO MPOU3BOIHHOMY 00BEMY.
Brruucienue TpoitHOTO HHTETpasa B IMIHHAPUUECKUX
KOOpAMHATaX. BelynciieHre TpoiHOro MHTErpaia B

1. Omnpoc mo pe-
3yJibTaTaM UHIUBU-
IyaJabHOTO 3a/1aHus
2. KoHTposnbHas
pabota




cepudeckux koopauHarax. [Ipunoxxenus: TpoiiHOro
MHTErpaJa.

1 2 3 4
7. KpuBonuneiinsie | KpuonuHelnble uHTerpaisl 1-ro poga. Ceeaenue k | Onpoc 1o pe3yib-
WHTErpaJibl onpeieIeHHOMY UHTerpaity. KpuBoIMHEHHBINA UHTE- | TaTaM WHIUBH]Y-
rpai 2-ro poaa. CymecrBoBanue 1 BerurcieHue KMBP. | anpHOro 3amanus
Beruucnenue miomanei npu nomowmu KMBP. Yenosue
HezaBucuMoctu KNUBP ot mytu unrerpuposanus. [1pu-
3HAK MOJTHOTO quddepeHnnana 1 HaxoxKACHUE IEPBO-
00pa3Hoii 1 ciyyasi IpAMOYTOJIbHOM 001acTu.
8.| TloBepxnocthbie |[loBepxHOCTHBIN MHTErpan 1-ro poaa.llonsrue. Beiuuc-{1. Omnpoc mo pe-
WHTErpaJibl JICHHE TIOBEPXHOCTHOTO HHTEerpana. Pacuernas ¢op- [3ynapTaraMm WHIWBU-

MyJsa. Beruucnenue mionaau nosepxHoctu. CTopoHa
noBepxHocTU. OpHeHTalus TOBEPXHOCTH U IIPOCTPAH-
ctBa. [ToBepXHOCTHBII MHTETrpa BTOPOTO poaa AJis
CJIy4aeB SIBHOI'O U HESIBHOTO 33/1aHUS TIOBEPXHOCTH.
Brruucnenue 11oBepXHOCTHBIX UHTETPAJIOB 2-TO poAa

NyajabHOTO 3a/laHus
2. KoHTposbHas
pabora

3. 3auer

4. Dx3ameH

[IpakTudeckue 3aHsTHS, 3anUTa JabopaTopHoit padoTs! (JIP), BBIOMHEHHE KYpPCOBOTO
npoekra (KII), kypcooit pabotsl (KP), pacuetno-rpaduueckoro 3aganus (PI'3), Hanucanue pe-
depara (P), acce (), kommokBuyM (K), TectupoBanue (T) — HE IperyCMOTPEHBI.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
CeMmuHapckue 3aHATHS HE MTPEeyCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHATHSA

No Hanveropannue pas- HanmenoBaHue 1a60paTopHBIX paboT Popwa Tekymero
Jiena/Moyst KOHTPOJIS
1 2 3 4
1.|®ynkiuu mHoruxX ne-| 1 | O6nacte onpenenenus GyHuil MHOruX niepe- |1. BeimonHeHue
pemennsix. [Ipenen. MeHHBIX. JINHUH U IOBEPXHOCTH YPOBHS NPaKTHYECKHX 3a-
HenpepsIBHOCTB 2 | IloBropHsle npeaensl. [Ipenen GpyHKIMM MHO- |naHMi
T'UX IIEPEMEHHBIX 2. Ompoc 1o pe-
3 | HenpepbsIBHOCTb (DyHKIIMM MHOTHX MIEPEMEH- |3yJbTaTaM IIPaKTH-
HbIX. JIMHUU ¥ TOBEPXHOCTH pa3pbIBa YECKUX 3aJJaHUU
2.| Duddepenuupona- | 4 YacTHble MPOU3BOAHbIEC IEPBOTo Mopsaaka  |1. BeimonHeHue
Hue GyHKUMA MHO- | 5 | JInddepenrman QyHKINN MHOTHX IepeMeH- |IPAKTUYECKHX 3a-
I'MX TIePEMEHHBIX HBIX TaHAN
6 | Tpaament. [Ipon3Bo/HAS 110 HAIPABIECHUIO 2. Ompoc 1o pe-
7 JuddepennrpoBanue CI0KHBIX GYHKIUI. |3YJIbTaTaM MPaKTH-
ITpon3BOHBIE BBICIINX MOPSIKOB YECKHUX 3a[aHHH
8 Juddepennnansl BHICIINX MOPSIKOB
9 HudbdepennmpoBanue GyHKINH, 3aJaHHBIX
HESIBHO
10 ®opmyna Teinopa




|UccnenoBanme ynk-| 11 | besycnoBHsbIi s3kcTpemyM pyHKIMu MHOTUX |1, BeimonneHue
LU MHOTHX Iepe- MIEPEMEHHBIX IIPAKTUYECKHX 3a-
MEHHBIX 12 HaxoxneHue yCciaoBHBIX SKCTPEMYMOB aHuH
13 KontponbHas padota mo temam 1-12 2. Onpoc 1o pe-
3yJbTaTaM IpaKkTh-
YECKUX 3aJJaHUN
3. KontposbHas
pabora
OyuknuoHanbuble | 14 | CxoaumocTs (yHKIMOHATIBHBIX MOCien0oBa- |1. BeimonHeHue
[10CJIEI0BATEIbHO- TEIbHOCTEN MPAKTUYECKHX 3a-
ctu. @yHKuuoHane- | 15 | PaBHOMepHas CXOAUMOCTh (YHKIIMOHAIBHBIX |JaHMiA
HBIE PAbI MOCJIEA0BATEIbHOCTEN 2. Ompoc no pe-
16 Cx01MMOCTb U a0COIIOTHAS! CXOIUMOCTb 3yJbTaTaM IPaKTH-
(GYHKIMOHATIBHOTO psjia YECKUX 3aJIaHUl
17 | PaBHOMepHas cXOAUMOCTh (YHKIIHOHATLHOTO
psna 3. KonTponbHas
18 CXO0JIMMOCTh CTEIIEHHBIX PSJ0B pabora
19 Paznoxxenue dynkuuit B psg Teinopa
20 Onepanuu HaJ| CTENICHHBIMU PsIaMU
21 KoHnTtposbHas padora mo temam 13-20
.| ABotinbie uHTEeTpansl | 22 | JIBoitHOM unterpan. CBeneHue K moBTOpHOMY | 1. Beimonnenue
UHTErpay MPaKTUYECKUX 3a-
23 Brluncienue 1BOWHBIX MHTETPAJIOB JNaHUU
24 | BelunciieHHE JBOMHBIX HHTErPaoB B moisip- 2. Onpoc 1o pe-
HBIX KOOpAMHATAX 3yJbTaTaM MPaKTH-
25 | 3ameHa mepeMEHHBIX B JIBOMHOM MHTErpajie |4ECKUX 3a/laHui
26 IIpunoxxeHus JBOMHOIO UHTErpaja
.| Tpolinble naTerpanst | 27 |  Tpolinele nnTerpansl. CBeaeHue k norop- 1. BemonHenue
HOMY. MIPaKTUYECKHX 3a-
28 | BrpluncneHHe TPOMHBIX MHTErPAJIOB B LIMJIMH- | JAHHUK
JPUYECKUX KOOpAMHATAX 2. Onpoc o pe-
29 | BeluncieHne TpOHHOTo HHTErpaia B cepuye- (3yJIbTaTaM MpaKTU-
CKHX KOOpJMHATaxX YEeCKUX 3a/laHuit
30 KonrposnsHas pabora o temam 22-29 3. KontposnbHast
pabora
.| KpuBonuneiinsle un- | 31 |  KpuBoauHeiHble HHTErpalibl IepBOro pojaa  |1. BemonHenue
Terpabl 32 | KpuBOIMHEHHBIE HHTETPAJIBI BTOPOrO pOAa  |IPAKTUYECKUX 3a-
33 ®opmyna ['puHa, BRIUUCICHHE IUIOMAACH,  |IaHHA
HaxO0XJIEHHUE MTePBOOOPA3HBIX 2. Ompoc no pe-
3yJbTaTaM MpaKkTu-
YeCKNX 3alaHui
.| [loBepxHOCTHBIE HH- | 34 IToBepxHOCTHBIE HHTETpaNbI 1-ro poaa 1. BeinonHenue
Terpajibl MPAKTUYECKHX 3a-
35 IloBepxHOCTHBIE HHTETPaANIBI 2-TO poaa nanmit 2. Ompoc 1o
36 Kontponbnas pabora mo temam 31-35 pe3yJibTaTaM Ipak-

TUYECKUX 3a/IaHui
3. KonTponbHas
pabota




3ammra nmaboparopHoi pabotsl (JIP), Bemonnenue kypcooro npoekta (KII), kypcosoit
pabotsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), nanncanue pedepara (P), scce (3), kon-
nokBuyM (K), TectupoBanue (T) — He TpeayCMOTPEHBI.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IP0EKTOB)
KypcoBeie pabotsl (KP) — HE mpexycMOTpeHBL.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JI CAMOCTOSATEIbHOH padoThl
o0yyarommxcsi 0 JMCHHUIJINHE

Lenbto caMOCTOSTEIHHOM PabOThI CTYACHTA SBJSIETCS YIIyOJieHHE 3HAHUM, TTOTYyYSHHBIX
B pe3yJibTaTe ayJUTOPHBIX 3aHATUN. BbIpabaThiBaloTCSd HABBIKU CAMOCTOSTEIbHOM paboThl. 3a-
KPETUISIOTCS] ONBIT M 3HAHUS TIOJIYYEHHBIE BO BPEMsI JJa00OPATOPHBIX 3aHITHH.

Ne

Bun camocTosTenbHOM
paboThI

[TepeueHp y4eOHO-METOAMUECKOTO 0OECIIeUeH S AUCIUIUINHBI
IO BBINOJIHCHUIO CAaMOCTOSATENIBHON PabOTHI

1

2

3

[IpopaboTka u moBTOpEeHUE
JIEKITHOHHOTO MaTepuana,
MaTepuaia yueOHoH u
HAay4HOM JIUTepaTyphl,
IIOJITOTOBKA K
CEMHHAPCKHUM 3aHATHAM

MeTtoaudeckue yka3aHHus AJIs TIOATOTOBKY K JICKITMOHHBIM M CEMHUHAPCKUM 3aHS-
THSIM, YTBEPIK/ICHHBIE Ha 3aceJaHuK Kadenpbl NPUKIATHONW MaTeMaTHKU (aKyJib-
TeTa KOMIIBIOTEPHBIX TEXHOJIOT Ui U mpukiaaaHoi matematuku ®I'bOY BO
«Ky6I'Y», nporoxon Ne7 ot 18.04.2018 r.

Meroauyeckue yKa3aHus 10 BHIITOJIHEHHIO CAMOCTOSTEIILHOM pabOThI, yTBEp-
XKIICHHBIE Ha 3aceaHiy Kadeapbl IPUKIATHON MaTeMaTUKU (akyIbTeTa KOMITh-
IOTEPHBIX TeXHONOTHH 1 npukianHoi MmareMaTnkn ®I'BOY BO «Ky6I'Y», po-
Tokoa Ne7 ot 18.04.2018 r.

ITonroroBka k
1a00paTOPHBIM 3aHATHIM

Meroandeckre yKa3aHus 10 BEIITOJIHEHHIO Ta00PAaTOPHBIX PaboT, YTBEP)KACHHbIC
Ha 3acelaHny KadeApbl MPHUKIIaJHON MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX
TexHoJorui 1 npukiagHoit MmaremMatuka ®T'BOY BO «Ky6I'V», mporokon Ne7 ot
18.04.2018 r.

HOZ[FOTOBKa K pCIICHUIO
3a1a4 U TCCTOB

Meroaudeckne yKa3aHus 10 BHIITOIHEHHIO CAMOCTOSITENIbHOW PabOTHI, yTBEp-
XKJICHHBIC Ha 3aceaHNM Kadeapbl IPUKIIAJHONH MaTeMaTHKN (akyIbTeTa KOMIIb-
IOTEPHBIX TEXHOJOTHH 1 npukiagHoit Mmatematuku @I'bOY BO «Ky6I'V», npo-
TokoJs Ne7 ot 18.04.2018 1.

TToaroroBka JOKJIaI0B

MeTonnveckue yka3aHus sl IOATOTOBKH 3cce, pedepaToB, KypcoBBIX paboT,
yTBEPXKIICHHBIE Ha 3aceaHiy Kaeapbl NIPUKIAJHON MaTeMaTHKN (aKyJbTeTa
KOMITBIOTEPHBIX TeXHONOTu# u npukiaaHoi mareMaTukn @I'BOY BO «Ky6I'Vy,
npotokoin Ne7 ot 18.04.2018 r.

[MoaroToBKa K peHICHUIO
pacueTHO-rpauIecKuX
3amanuii (PI'3)

Merouyueckre yKa3aHus 10 BHIITOJHEHHIO PaCueTHO-rpapUYecKuX 3a1aHuH,
YTBEpKJICHHBIE Ha 3aceJaHnU Kadeapsl MPUKIaTHON MaTeMaTuky GaKyIbTeTa
KOMIBIOTEPHBIX TEXHOJOTHI U npukiagaoi Matematuka @I'BOY BO «KyoI'Yy,
npotokoi Ne7 ot 18.04.2018 r.

Meroauyeckre yKa3aHus 110 BHIITOJIHEHHIO CAMOCTOSTENIbHOW pabOTHI, yTBEp-
XKJICHHBIC Ha 3aceaHNM Kadeapbl IPUKIIAJHONH MaTeMaTHKU (aKyJbTeTa KOMIIb-
IOTEPHBIX TeXHOJOTHH 1 npukiaagHoii Matematuku PI'BOY BO «Ky6I'Y», mpo-
Tokoa Ne7 or 18.04.2018 r.

IMoxaroToBka k TeKyemy
KOHTPOJIIO

Meroaudeckre yKa3aHus 10 BHIITOJIHEHHIO CAMOCTOSTENIbHOW pabOTHI, yTBEp-
JKJIEHHBIC Ha 3acelaHuH Kadeaphl MPUKIaIHOW MAaTeMaTHKH (PaKyIbTeTa KOMIIb-
IOTEPHBIX TeXHOJIOTHH 1 npukianHoi Mmarematukun @I'BOY BO «Ky6I'V», mpo-
Tokois Ne7 ot 18.04.2018 1.

y‘-IC6HO-MCTO,Z[I/I‘-ICCKI/IC MaTCepHraibl JIA CaMOCTOSTEIbHOM pa6OTBI o6yqa10mnxc;1 n3
qucjia UHBAJIMJAOB U JIUL C OrPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 300POBbBA (OB3) MpeaoCTaBIAOTCA

B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUSATHS HH(OPMAITIH:

JList 5L ¢ HapyLIEHUSIMU 3PEHUS:




— B IIeYaTHOM popMe yBEITUICHHBIM MIPUPTOM,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

Jis 11 ¢ HapyIICHUSIMH CITyXa!

— B mieuaTHoM opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JTU1 ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:
— B IIeYaTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

3.0bPA30BATEJIBHBIE TEXHOJIOI'MHN

C TOYKM 3peHHs IPUMEHIEMbIX METOJI0B UCIIOJIb3YIOTCS KaK TpaJAuLMOHHbIE HH(OpMAIIH-
OHHO-OOBSICHUTENBHBIC JIeKYUU, TAK U UHTEPAKTUBHAS T0J]a4ya MaTepraia ¢ MyJIbTUMEIUHHON
cucreMoil. KoMnploTepHble TEXHOIOTHU B JJAHHOM Cllyyae 00eCHeunuBalOT BO3MOKHOCTh Pa3HO-
IUIAHOBOT'O OTOOPaXKEHUs AITOPUTMOB U IEMOHCTPALIMOHHOIO Marepuaia. Takoe coueTaHue mo3-
BOJISIET ONITUMAJIBHO MCIIOJIB30BATh OTBEICHHOE BPEMS U PACKPBIBATH JIOTUKY U COACPKAHUE JMC-
LUTIJIMHBI.

Jlekyuu npencTaBiAl0T cOO0M cucTeMaTH4YecKue 0030pbl TEOPUU ONTHUMU3ALUU C HOJa-
4yel MaTepualla B BUJAE NPE3CHTALUN.

Jlabopamopnoe 3anamue 1103BOJSET HAYYUTh CTYJEHTA IIPUMEHATh TEOPETUYECKHUE 3HA-
HUS TIPH PELICHUH M UCCIICOBAaHNH KOHKPETHBIX 3a1ad. JlabopaTopHbIe 3aHATHS TPOBOIATCS B
KOMITBIOTEPHBIX KJIaccax, IPU 3TOM MpakTHKyeTcs paborta B rpynnax. [logxon pazbopa KOHKpeT-
HBIX CUTyalui HIMPOKO UCIOJIb3YETCs KaK IPEIoAaBaTelIeM, TaK U CTYJEHTaMU IIPU IPOBEACHUN
aHaJ3a pe3yJIbTaTOB CAMOCTOSITENIbHON paOOTHI.

OreHka caMOCTOSTETbHON pabOThI CTYACHTOB MPOUCXOAMT 110 CPEACTBAM OLICHKH MH[U-
BHJIyaJIbHBIX OTBETOB U JIONIOJIHEHUH HA 3aHATHUAX I10 PACCMOTPEHHBIM TEMATHKaM.

3aHaTHA, IPOBOAUMBIE C HCNIO0JIb30BAHHEM HHTEPAKTHBHBIX TEXHOJIOTHIl

KoaunuyecTBo yacos
Ne HaumenoBanue pa3aesioB (Tem) BCEro ayJ. | HHTEPaKTHB-
4acoB HbI€ Yachl
1 2 3 4
1. |®PyHKuuu MHOTHX nepeMeHHbIX. Ilpeaen, HenpepbIBHOCTh 12 4
2. |HuddepenunpoBanre PyHKIUA MHOTUX MEPEMEHHBIX 30 6
3. |MccnenoBanue QyHKIMN MHOTHUX ITEPEMEHHBIX 12 4
4. OyHKIIMOHATBHBIEC TTOCIIEIOBATEIHPHOCTH. DYHKITOHAIE- 28 6
HBIE PAIbI
S.  |[BoiiHbIE HHTETPAJIBI 20 6
6.  |TpoiiHble HHTETpaIbI 16 4
7.  |KpuBoJIMHENHHBIE HHTETPAJIbI 12 4
8. |IloBepXHOCTHBIE HHTErPaIbl 12 2
Hmozo no oucuyunnune: 138 36

JUia au1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIPUPTOM,
— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jlnist Iu1 ¢ HapyIIEeHUsIMU ClTyXa:

— B Ie4aTHoi (opme,



— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JIist i1l ¢ HapyLIEHUsIMHU OTIOPHO-JIBUTATEIBHOTO anmnapara:

— B IIeYaTHOM opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

Jns nuip ¢ orpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBBS MPEIyCMOTPEHA OpraHU3alUs
KOHCYJIbTAllMi C UCMOJIb30BAHUEM DJIIEKTPOHHOMN IMOYTHI.

JlaHHBIN MTepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YaIOIIUXCS.

4. O].leHO‘IHI)Ie cpeacrea AJsl TEKYLIECro KOHTPOJIA YCII€EBA€MOCTH, HpOMe)KyTO‘IHOﬁ
aTTeCTAlluM 110 UTOIraM OCBOCHUSA JUCHUIIJIMHBI

@DOoH/1 OLIEHOYHBIX CPE/ICTB TUCLMITIIMHBI COCTOUT U3 CPEJCTB TEKYLIET0 KOHTPOJIS BBINOJ-
HEHMs 3aJIaHHi, JJaOOPaTOPHBIX paboT, CPEACTB AJIsl MPOMEXKYTOUYHOH (3a4€TOB) M UTOTOBOH at-
TecTaluu (PK3aMEHOB).
OneHka ycrieBaeMOCTH OCYILECTBIISIETCS IO PE3yJIbTaTaM:
BBINOJIHEHUS J1TaOOPaTOPHBIX PaboT;
OLICHKH, BBICTaBJISIEMOM IIPU CAaue MHAUBUYaJIbHbIX 3aJaHUil;
OLIEHOK KOJUIOKBUYMOB;
OTBETA Ha dK3aMEHeE.
3ayeT BBICTABJISIETCS 10 Pe3yJibTaTaM BBINOJIHEHHBIX KOHTPOJIBHBIX Pa0OT, HHAUBHUIYalb-
HBIX 32JIaHU, KOJUIOKBUYMOB M TEKYyIIEH paOboThl Ha 1a00paTOPHBIX 3aHATHSIX.

4.1. IlepeyeHb NPUMEPHBIX 3aJaHUIH 1JISI CAMOCTOATEIbLHON PadoThI
[{enbto caMOCTOSITENEHOM pabOThI CTYAEHTA ABIISETCS yIiyOleHne 3HaHHUM, TOJIy4eHHBIX B
pe3yJbTare ay IMTOPHBIX 3aHATHI. BripaGaThIBatOTCSI HABBIKM CAaMOCTOSATEIbHOM paboThI. 3aKkpen-

JISFOTCS OTBIT U 3HAHMSI, TOJyUYEHHBIE BO BPEMsI JaOOPATOPHBIX 3aHITHMA.

4.1.1. O0pa3upl KOHTPOJIbHBIX 321aHUH 110 JIA00PATOPHBIM 3aHATHAM

1. Byayt i mapsr By [(0 , 1) R 1] uB 2[(1,5 , 2) R 1] HEPECEKATLCS B POCTPAHCTBE R2 . HOD-

1’

MOt H . Hw ? A eci pacCMOTPETh HOPMY

2. lns mapa B[(l , l) , l] ¥ TOYKH X = (3, 0) B [IPOCTPAHCTBE R? naiiu uraper By [X , rl] I/I
BZ[X’I"Z] takue, 94To B ﬂBl =0 u BcB;.

3. HccnenoBaTh mocien0BaTeIbHOCTh

m+1 1 Tm

X, ={—— In| 2+ — |,sin| —
™ 2m 4+ vVm m 2

3
Ha MOKOOPAWHATHYIO CXOJUMOCTE U HAa CXOUMOCTE B IMTPOCTPAHCTBE R .

4. Haittu npenen ¢pyHKIUU



arctg(lzj + exp(l + y)

(s 29+ (= 3)

f(x,y)=

mpuX—>0,y—>0.

5. Haiitu npeaen pyHKImm

2.2
XYy
fx.y)=5 "5
X" +Yy
mpux—>0,y—>0.
6.CymiecTByeT v ipeaen GpyHKIuu
X+y
f(x,y)=——2>—
( y) 2x + 3y

mpu Xx—>0,y—>0?

7. HaiiTi yacTHBIE IPOM3BOHBIE TIEPBOIO U BTOPOTO MOPSIIKOB (pyHKIINN

u=f(§,ZZJ.
y

8. HaifTu yacTHbBIE MPOU3BOIHBIE MIEPBOTO MOPsAKA PYHKIIMU

z=f(u,v)+u-v,
_ 2 o _
ecsm U=X+Yy , Vv=X-Yy.

9. HaiiTi yacTHbIE TPOU3BOIHBIE NTEPBOTO MOPSIKA (PYHKIUH Z(X, y), 3aJJaHHOM HESIBHO ypaB-

F(x .z, g) =0.
cos(x)

10. Beinucats popmyst Telinopa mist GpyHKUIMN f(X , y)= —() B TOYKE (0 , 0) JI0 YJICHOB
cosly

HCHHUEM

BTOPOT'O IMMOPAJAKa BKIIFOUHUTCIIBHO.

11. MccnenoBarh Ha SKCTPeMYM (DYHKIIHIO
Z= xy(x +y+ 3)
B TOYKaX (0, 0), (— 1,- 1), (— 3 ,0), (— 1, 2).

12. UccnenoBath Ha SKCTPEMYM (DYHKITHIO



z=ocx+[3y—x2—y2

ecmo>0,3>0.

13. MccnenoBarh Ha SKCTPEMYM (DYHKITHIO

Z= (2X2 + yz)exp(— x2 - yz).

14. ViccnenoBath Ha SKCTPEMYM (DYHKITHIO

Z=—+=>
2

IIPH yCIOBHH x2 + y2 =1.
15. HaiiTi HanGoubIee 1 HAMMEHbIIEE 3HAYEHUS (YHKIUHI
z=x> —y2 +4x+2y-1
B 00J1aCTH, OrpaHU4eHHON psaMbiMd X =—-3,y =2, —x+y=1.
16. Ucrionb3yst IMHUK yPOBHS, HAWTH HAUOOIBILEE U HAMMEHbIIEE 3HAYEHUS DyHKIMH
Z=X+y+3
B o6sacth, orpaandeHHoi mpsameivu X =0,y =0, x—y=1.

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

B 00J1acTH, 3a1aHHON HEPABEHCTBOM x> + y 2<1.

18. Jlyist uHTETpaa I I xydxdy, rne D= [0 R l]x [0 , 1], BBIUKMCIHUTE CyMMBI J[apOy, pa3OuBas
D
D na gerwipe pasHbIe yacTwy.

19. Kaxoil 3HaK UMeeT UHTerpai ”3\/1— x2 - yzdxdy, e D= {(X,y):X2 + y2 < 4}?
D

BBIBOJ IPOBEPUTH BHIYUCIIEHUEM.

20. JIna nHTerpana j j f(X,y)dXdy, rie D= {(X, y) : X2 + y2 < y}, BBINHCATh TIOBTOPHBIE
D

WHTErPAJIBI.

21. [ToMeHATh MOPSIIOK MHTETPUPOBAHUS B UHTErpaJie



}dy ?f(x,y)dx.
0 iy

22. IloMeHsATh NOPSIIOK MHTETPUPOBAHUS B UHTETpaJIe

4 5
_[ dx _[ f (X, y)dX :
1 (x-2)?

23 IlepeitTu K NOJISIPHBIM KOOPIMHATAM B MHTErpaJie

==
I dx If(x,y)dx

- -1-x

24. BeryucauTh I0M@aas 00J1acTu

D={(X,y):2ySX2+y2S6y,y2?‘x‘}

25. Jlokasartb, 4TO

H X3y2dxdy =0,
D

rre D= {(X,y):x2 + y2 < 1}.
26. IloMeHATh NOPSAOK MHTETPUPOBAHUS B HHTETpaJIe

1-x X+Yy

Idx Idy If(x,y,z)dz

277. BBIYUCIUTH HHTETPAT

_[”\/xz + y2 + zzdxdydz,
D

rie D= {(x,y,z):x2 +y2 +22 < z}.
28. Berauciauthe 006eM 0051acTH

D={(x,y,z):OSszz+y2,y20,ys2x,yS6—X}.

29. BeluncnuTh MHTErpall j ydl,
L



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

30 BerurcnuTh uHTErpat j (Xy + 1)dX + (yZX + 2}‘)’ )
L

CCJIIN:

a) L — orpesok nmpsamoit oT Touku (— 1,- 1) 10 TOUKH (— 2, 3);

6) L. — vacts kpuBoit X =/y + y2 OT TOYKH (0 , 0) JI0 TOUKH (2 , 1).

(L)

31. BerauciauTh HHTErpat j (X - deX - dy).
(1,-1)

32. Haiitu ¢pyHKIUIO Z(X,y), ecim

dz =(X2 +2xy—y2)h&+(x2 —2xy—y2)iy.

33. Beruncnuth uHTErpa ” Xde,
S

rae S —yacth KoHyca Z = A X2 + y2 , BBIPE3aHHOTO IHJIMHIPOM X2 + y2 =y.

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

rae S - BHEmHSS CTOpPOHa TeTpasapa, orpanumdeHnoro miockoctamu X=0, y=0, z=0,

x+y+z=1.

4.1.2. O0pa3ubl BONPOCOB K KOJUIOKBHYMY

1. TlonsTHEe M-MEPHOTO0 KOOPAMHATHOTO MPOCTPAHCTBA M M-MEPHOTO €BKJIMI0BA MPOCTPAH-

cTBa. MHOXXECTBa B HUX.

Cxopsmuecs mocnenoBatenbHocTH B E™. JleMMa 0 mOKOOpAMHATHON CXOIMMOCTH.

dynaameHTabHas nocnegosarenbHocTh B E™M. Kpurepuit Ko,

OrpanndeHHas mocaea0BaTeIbHOCTh B E™.

Teopema bosbriano-Beiiepiurpacca.

IIpenenvHas Touka MHOXecCTBa. Jlemma.

[TonsiTre mpenena GyHKIMU MHOTUX iepeMeHHBIX (1o ['eitne, mo Komm). DxBuBaneHT-

HOCTBH OTpeJieieHnil. ApudmeTrndeckue CBOMCTBA MPEICIIOB.

8. TloBropusbie npenensl. [Ipumepsl. [lonarue. Teopema o CBA3U MEXAYy ABOMHBIMH U MO-
BTOPHUBIMH TIPEIETaMHU.

9. Omnpenenenue GyHKIIMN MHOTHX TIEPEMEHHBIX, HETIPEPHIBHOM B Touke. [Ipumepsl.

10. TeopeMa 0 HEMPEPHIBHOCTH CIIOKHOW (PYHKITUH MHOTHX TTEPEMEHHBIX.

11. Teopema 0 coOXpaHEHHH 3HAaKa HETPEPHIBHON (PYHKIIUH.

AR et



12.

13.
14.

15

17.

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

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

Rl

e

11.
12.
13.
14.

15.
16.

Teopema 0 IpOX0kKAEHUU HEMPEPHIBHON (PYHKIIMM MHOTHUX MIEPEMEHHBIX Uepe3 Mpome-
JKYTOUYHBIE 3HAYCHUSI.

I -s1 reopema Beliepmtpacca.

2-s reopema Beitepiirpacca.

. Hactublie mpousBoaHsbie. [loHsTue, npuMepsl. ' €OMETpUYECKUI CMBICII.
16.

[Tonstue muddepeHrpyeMocty GyHKINN MHOTUX IepeMeHHbIX. JIeMMa 00 SKBHBa-
JIGHTHOCTH 2-X ONpPEICIICHUH.

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

['eomerpuyeckuii cmbica nuddepeHmpyeMocTd ¢.M.1I.

HocraTounoe ycnoBue nuddepeHuupyeMoct GyHKIUA MHOTUX TEPEMEHHBIX B TOUKE.
Teopema o nuddepeHuInpyeMOCTH CIOKHON (.M.11.

Hudbdepennman ¢.m.m. OnpenerneHne, reOMeTPUIECKHN CMBICT.

WNuBapuantaocts hopmel auddepennnana 1-ro nopsaka.

[TpousBoaHas MO HAapaBiIeHUIO. [ paneHT.

YactHble TPOU3BOAHBIEC BRICIINX NOPAAKOB. [IoHATHE. JlocTaTOYHOE yCIOBUE PAaBEHCTBA
CMEIIAHHBIX TPOU3BOIHBIX.

Juddepennmanst BICIINX MOPAIKOB (.M.11. HemHBapHaHTHOCTH MX (OPMBI.
®dopmyia Teitnmopa st ¢.M.11.

[TonsTue sxcTpemyma ¢.m.1m. Heo6xomumoe yciioBue JTIOKaIbHOTO AKCTPEMyMa.
JlocraTouHo€ yClIOBUE JIOKAJIBHOTO SKCTpeMyMa (. M.1I.

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

Cucrema (yHKIHIA, 33/JaHHBIX HESBHO. BBIUMCIIEHNE NX YaCTHBIX MMPOU3BOIHBIX.
3aBucumocts QyHkuuii. [lonsrue. JlocratouHoe ycioBre HE3aBUCUMOCTH.
VYcnoBubii akcTpemyM. [lonsiTre, 00muii METO1 €ro Mmoucka.

Meron MHOXHUTEINEH Jlarpanxa.

4.1.3. IlepedyeHb BONPOCOB, KOTOPbIC BHIHOCATCS HA IK3aMEH

[ToHsiTHE €BKJIMIOBOM TJIOCKOCTH U €BKJIMA0BA NMpocTpaHcTBa. HeKoTOphle MHOXKECTBA B
E2 m Es.

[Tonstre pynkumu 2-x u 3-X IepeMeHHbIX. JINHUU U TOBEPXHOCTH YpOBHS. [IpumMepsi.
[TonsiTHE M-MEPHOTO KOOPAMHATHOTO MPOCTPAHCTBA M M-MEPHOTO €BKJIMI0BA MTPOCTPAH-
cTBa. MHOKECTBa B HUX.

Cxonsaumecs nocnenoaTenbHocTH B E™. JleMMa 0 MOKOOpAMHATHON CXOIUMOCTH.
OyHnameHTanbHas nocnenoBatenbHOcTh B E™. Kputepuit Komu.

OrpanudeHHas mocaea0BaTeIbHOCTh B E™.

Teopema bosbriano-Beiiepiurpacca.

[IpenenbHast Touka MHOXecCTBa. Jlemma.

[TonsiTre mpenena pyHKIMU MHOTUX iepeMeHHBIX (1o ['eitne, mo Komm). DxBuBaneHT-
HOCThH OTIpeJieieHui. ApudmeTrndecKkue CBOMCTBA MPEIEIIOB.

. IloBropusie npezensl. [Ipumepsl. [lonsarue. Teopema o ¢BsI3U MeXy JBOMHBIMU U I10-

BTOPHBEIMH IIPEAEIaMU.

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

Teopema 0 cOXpaHEeHUU 3HaKa HEMPEephIBHOW (DYHKITHH.

Teopema 0 IPOX0kKIEHUU HEMPEPHIBHON (PYHKIIMM MHOTHUX IEPEMEHHBIX Uepe3 Mpome-
JKyTOUYHBIE 3HAYECHUSI.

I -s1 Teopema Beiiepmrpacca.

2-s Teopema Beiiepurrpacca.



17.
18.

19.

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

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

38.
39.

40.
. Teopema 0 HENMPEPBHIBHOCTH CYMMbI PABHOMEPHO CXOJSIIET0oCs PYHKIIMOHAIBHOIO Psijia.

41

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

48.
49.
50.

51.

52.
53.
54.
55.
56.
57.
38.

Yactubie mpousBoanHsbie. [loHsTHE, TpUMEPHI. [ €OMETPHUYECKUIT CMBICII.

[Monstue muddepeHpyeMocTd GYyHKIIMH MHOTHX TIepeMEHHBIX. JleMMma 00 3KBUBa-
JIGHTHOCTH 2-X ONpPEICIICHUH.

Cas3b Mexy U PepeHIIupPyeMOCThIO U CYIIECTBOBAHUEM YACTHBIX MPOU3BOIHBIX,
Mexy nuddepeHIupyeMoCThI0 U HEMPEPHIBHOCTHIO.

['eomerpuyeckuii cmbica nuddepeHmpyeMocTd ¢.M.1I.

JHocraTounoe ycnoBue nuddepeHuupyeMoct GyHKINN MHOTUX TEPEMEHHBIX B TOUKE.
Teopema o nuddepeHunpyeMOCTH CIOKHON (.M.11.

Hudbdepennman ¢.m.m. OnpeneneHue, reOMETPUUECKHN CMBICI.

WNuBapuantHocts hopmel auddepennnana 1-ro nopsaka.

[TpousBoaHas Mo HanpaBieHUO. [ paneHT.

YactHble IPOU3BOAHBIEC BBICIINX NOPAAKOB. [lonsATHe. JlocTaTO4HOE yCIIOBHE PAaBEHCTBA
CMEIIaHHBIX TPOU3BOIHBIX.

Juddepernmansl BRICIIAX TOPSAKOB ¢.M.11. HemHBapruaHTHOCTD WX (POPMBL.

®dopmyina Teitnopa st ¢.M.11.

[TonsTue sxcTpemyma ¢.m.1m. Heo6xommumoe yciioBue JTIOKaIbHOTO AKCTPEMyMa.
JloctaTouHO€ yCIIOBUE JIOKAJIHHOTO SKCTpeMyMa ¢.M.1I.

Teopema o muddepenunpyemMocT PyHKINHN OJHON EPEMEHHOH, 3aJaHHOI HESBHO.
KacarenbHast m10cKoCTh U HOPMaNb K IOBEPXHOCTH.

Cucrema GyHKIUH, 3aIaHHBIX HESIBHO. BBIYHCIIEHNE UX YaCTHBIX TIPOU3BOIHBIX.
3aBucumocts Gynkimii. [Tonstue. JlocraTouHoe yclioBUE HE3aBUCUMOCTH.

VYcnoBublii axkcTpemyM. [lonsitre, 00muii METO €ro Mmoucka.

Meton MHOxuUTENEN Jlarpanxa.

DyHKIMOHAIbHAS NOCIen0BaTeNbHOCTh. [loHdaTHE, npumepsl. [loToueynas u paBHOMEp-
Hasl CXOAMMOCTH (PYHKIIMOHAIBHOM MOCIEeI0BATEIIbHOCTH.

HenpepreiBHOCTE TIpenienia paBHOMEPHO CXOSIIEHCs (pyHKIIMOHAIBHOM TTOCIEI0BATENb-
HOCTH.

DYHKIMOHAIBHBIN P U €70 CXOAUMOCTb.

PaBHOMepHas cxoaumocTh GyHKIMOHANBHOTO psifa. [Ipu3nak Beiiepmirpacca.

Canencrsue.

Teopema 0 NOYWIEHHOM UHTETPUPOBAHUH (PYHKIIMOHAIBHBIX PSI/IOB.

Teopema o nowieHHOM aupdepeHIupoBaHUH (GYHKIIMOHATBHBIX PSIOB.

Teopema AGens, ciencTBue.

Panuyc cXO0OUMOCTH CTEIIEHHOTO PsAJia, €r0 BEIYUCIICHHUE.

CBolicTBa CTETIEHHBIX PSI0B.

Pan Teiinopa. [Tonsatue. Kpurepuii cxonumoctu. JlocTaTogHOE YCI0BHE CXOAUMOCTH Ha
npoMexyTke. HeoOxoaumoe ycioBue CX0IUMOCTH.

Paznoxenue snemenTapHbix GyHkuui B pan Teitnopa.

[Tpunoxenus psnos Teitopa.

3anaua onpezeneHus 00béMa HMIMHApUYECcKoro Opyca. OnpeseneHue ABOHHOTO HHTE-
rpana.

Cymwmsl [lapOy asst 1BOMHOTO MHTErpalia, UX CBOMCTBA. Y CIOBHE CYIIECTBOBaHUS ABOM-
HOTO MHTErpaa.

OcHOBHBIE CBOWCTBA JBOMHBIX HHTEIPAJIOB.

[TpuBeneHre ABOMHOTO UHTETPaAJIa K IOBTOPHOMY JUISI ClIy4asi IpSIMOYTOJIbHOM 001acTy.
[TpuBeneHne ABOMHOIO MHTErpasia K HOBTOPHOMY JUIA CIIydasi KpUBOJIMHEHHON 00JIacTH.
Beluncnenue 1BOMHOrO HHTETpalla B MOISPHBIX KOOPAUHATAX.

3aMeHa NEPEMEHHBIX B JBOMHOM HHTETpalle.

[IpunoxeHusi ABOMHOTO MHTETpaa.

3aadya HaxOXkAECHUs Macchl Tena. OnpeneneHue TPOMHOro HHTerpaa.



59. CBoiicTBa TPOMHOTO UHTETpaa.

60. CBeneHue TpOMHOIO MHTETpajia K IOBTOPHOMY JUIsl ClIydasi IPSIMOYTOJIBHOTO Tapauiese-
nunezaa.

61. Boruucienue TpoiHOTO MHTETpasia Mo Mpou3BOJILHOMY 00bEMY.

62. Boruncienne TpoOHHOro HHTErpaia B HMINHAPHUECKUX KOOPAUHATAX.

63. Boruncienue TpoHOTo HHTETpaia B ChepuIecKUX KOOPHMHATAX.

64. [IpunoxxeHus TPOMHOTO UHTETpaIa.

65. KpuBonuHeitnslii uHTErpan 1-ro poaa.

66. CBezleHre KPUBOJUHEWHOr0 HHTETpajia 1-ro poaa K onpeeeHHOMY UHTErpay.

67. KpuBonuHeiHbIN HHTETpall 2-r0 poja.

68. CyIlecTBOBaHHE U BBIYMCIICHHE KPUBOJIMHEHMHOTO HHTETpaia 2-ro poja.

69. ®opmyna ['puna. Beruncnenue mionaiei npyu MOMOUIM KpUBOJIMHEMHOIO HHTErpasia 2-
ro poJa.

70. YcnoBue HE3aBUCUMOCTH KPUBOJIMHENHOTO HHTErpajia BTOPOIo poja OT MyTH UHTETPU-
pPOBaHHs.

71. IlpuzHak monHOTO MU depeHraia 1 HaxoKACHUE TepBOOOPa3HOMN IS Cydast MpsMO-
yroJIbHOW 00J1acTH.

72. IloBepXxHOCTHBIN UHTETpall nepsoro pozaa. [lonsTue.

73. BolunciaeHrne NoBEpXHOCTHOIrO UHTerpana 1-ro pona. Pacuernas gpopmyna.

74. Bpruucienue mionaieid NoBepXHoCTeN.

75. Cropona noepxHocTH. OpHeHTalus IOBEPXHOCTH U IPOCTPAHCTBA.

76. IloBepXHOCTHBIN UHTETpaJl BTOPOTO po/a.

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

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

— IIpU NIPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3YJIbTAaTOB 00yUYEHUS MHBAINUJIOB U JIUL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBbSI IIPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIAYaJIbHBIMA OCOOEHHOCTSIMU;

— IpU HEOOXOAMMOCTH JAJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 370POBbS
U MHBAJIWJOB IMpOLEAypa OLEHUBAHUS PE3yJbTaTOB OOYUYEHHS M0 TUCLUIUIMHE MOKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa onieHUBaHUS pe3yIbTATOB 00YUEHHSI MHBAINUIOB U JIUL] C OTPAHUYEHHBIMHU BO3-
MOYKHOCTSIMH 3/I0POBbS 110 JUCLUIUIMHE (MOAYIIIO) IpelyCMaTpUBAET PeoCTaBIeHue HHPopMa-
K B hopMax, alanTHPOBAHHBIX K OTPAaHHYSHHSIM UX 3/I0POBBS U BOCIIPHSITHS MHPOPMAIIUH:

Jist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM (popme yBeTMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

Jliig U1 ¢ HapyIIeHUSIMU CyXa:

— B I1e4aTHoi (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMU OTIOPHO-JIBUTATENILHOTO amnmapara:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA.

JlaHHBI MepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIE€HTa 00Y-
YAFOIIHUXCS.



5.YUYEBHO-METOJWYECKOE U HH®OPMAIIMOHHOE OBECHEYEHHME
YYEBHO JUCLUIIIUHbI

5.1 OcHoBHas MTEpaTypa:
1. Kynpssues, JI. JI. Kypc maTemaTudeckoro anaausa [ DIeKTpOHHBIN pecypc] : yued-

HuK i 6akanaBpos : B 3 T. T. 1/ JI. 1. KynpsiBues. - 6-e u3zf., nepepad. u goi. - M. : FOpaiir,
2017. - 703 c. - https://biblio-online.ru/book/7C2C72EF-CCB8-46A9-8933-ES7E32874DCO.
2. Kynpssues, JleB JImurpuesnu. Kypc MaTemarnueckoro ananusa : yueOHuUK ais Oa-

KaJIaBPOB : YUEOHUK JJIs CTYJICHTOB BY30B, O0yYaIONIUXCS 10 €CTECTBEHHOHAYYHBIM U TEXHUYE-
CKHMM HampapyieHusaM U cneruanbHocTsaM. T. 1/ Kynpsisues, Jles Jimutpuesny ; JI. J{. Kyapsis-
1eB ; Mock. pusuko-texH. ue-T (I'oc. yH-T). - 6-¢ u31. - Mocksa : IOpaiit, 2012. - 703 c. - (ba-
kanaBp. bazoBsrii kypc). - ISBN 9785991618076. 50 miT.

3. Kynpssues, JI. JI. Kypc MaTemaTrueckoro aHanusa [ DIE€KTPOHHBIHN pecypc] : yueo-
HuK Juig 6akanaBpoB : B3 T. T. 2, ku. 2 / JI. 1. Kyapssues. - 6-e u3z., nepepad. u gor. - M. :
FOpaiit, 2017. - 323 c. - https://biblio-online.ru/book/085ABCI9E-507F-4FC7-BCD7-
661681AA3382.

4. Kynpssues, JI. JI. Kypc matemaTuyeckoro ananusa [ DIeKTpOHHBIN pecypc] : yued-

HuK i 6akanaBpoB : B 3 T. T. 2, xu. 1 / JI. [I. KynpsBues. - 6-¢ u3z., nepepad. u goi. - M. :
FOpaiir, 2017. - 396 c. - https://biblio-online.ru/book/7D271B58-9EC1-4580-8A72-
3004490773F2.

5. Kynpssues, JleB ImutpueBuy.Kypc maremaruueckoro ananusa : yueOHHK 75 Oaka-
JIaBPOB : YUYEOHHK AJISl CTYJICHTOB BY30B, O0YUaIOLIUXCA [0 €CTECTBEHHOHAYYHBIM U TEXHUYE-

CKMM HarpaBlieHHsIM U crienmanbHocTsM. T. 2 / Kyapsisues, JleB Jmutpuesuu ; JI. J{. Kynpss-
ueB ; Mock. pusuko-texs. ue-T (I'oc. yH-T). - 6-¢ u31. - Mocksa : IOpaiit, 2012. - 720 c. - (ba-
kanaBp. bazossrii kypc). - ISBN 9785991618939. 50 mi.

6. Kanaiinuna, 'anuna Bennamunosna (Ky6I'Y). Matemaruueckuii ananus. [Ipenensi.
HenpepriBHocTh: yuebHoe nocobue / I'. B. Kanaitnuna, H. M. Cennosa ; M-Bo 0OpazoBanus u
Hayku Poc. ®enepanun, Kybanckuii roc. yH-T. - Kpacnoaap : [Ky0OaHckuil rocynapcTBeHHBIH
yausepcurert], 2018. - 114 c. : ui. - bubnuorp.: c. 113. - ISBN 978-5-8209-1495-9 :70 wmt.

5.2 JlonoiHuTebHAS JIMTEPATYypa:

1. C6opuuk 3ana4 10 MaTeMaTUYECKOMY aHaNU3y [DIEKTPOHHBIN pecypc] : yueOHOE mocooue.
T. 1 : Ilpenen. HenpepoiBHoCTh. Juddepermupyemocts / JI. JI. Kynpssues [u np.]. - M. :
OUBMATIINT, 2010. - 496 c. - https://e.lanbook.com/book/2226#book_name.

2. COOpHHUK 3a1a4 110 MaTEMATHYECKOMY aHaIu3y [ DIEKTPOHHBIN pecypc] : yueOHOE mocooue.
Towm 2 : Unrerpainst. Paast / JI.JI. Kynpssues [u ap.]. - Mocksa : @usmatnut, 2009. - 504 c. -
https://e.Janbook.com/book/2227#book name.

3. CG6opHHK 3aj1a4 110 MATEMATHYECKOMY aHAIN3y [ DJIEKTPOHHBIN pecypc] : yueOHOe mocodue.
Towm 3 : @ynkuuu Heckonbkux nepemenHsix / JI.JI. Kyapssues [u ap.]. - Mocksa : ®uszmar-
mut, 2003. - 472 c. - https://e.lanbook.com/book/2220#book _name.

4. ®uxrenronsi, I'. M. Kypc muddepeHnransHoro 1 MHTErpaibHOr0 HCYUCTIEHHS! [ DIEKTPOH-
HbII pecypc] : yuebnuk : B 3 T. T. 1 / @uxrtenronsi I'. M. - CII6. : Jlans, 2018. - 608 c. -
https://e.lanbook.com/book/100938#authors.

5. ®uxrenrons, I'. M. Kypc muddpepeHIuansHoro 1 HHTErpalbHOro HCYUCIEHUS [ DNeKTPOH-

HbIH pecypc] : yueOHuk : 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-TEJEKOMMYHHKANMOHHOI ceTtn «WHTep-
HeT», B TOM 4HcJjie COBpeMeHHbIe NpodeccuoHalbHble 0a3bl JaHHBIX U HH(OPMALIMOHHbIE
CIIpaBOYHbIE CHCTEMBbI, He00X0AUMbIe JIsl OCBOCHMS JMCIUIIIHHBI.
1. CnpaBouno-nipaBoBas cucteMa «Koncynerant [Timocy (http://www.consultant.ru)

2. llopran oTkpbITHIX 1aHHBIX Poccuiickoit @enepepanuu https://data.gov.ru

3. ba3za OTKpBITBIX JaHHbIX MuHUCTEpCTBa Tpyda M COLUMAIBHOM  3amuThl PO
https://rosmintrud.ru/opendata
4. ba3a nannsix Hayunoit snextponnsiii 6ndanorexn eLIBRARY.RU https://elibrary.ru/

5. baza mannbpix Bcepoccuiickoro MHCTUTyTa HaydyHOM M TexHW4yeckod wuHbopmaruu (BU-
HUTW) PAH http://www?2.viniti.ru/
6. basbl naHHBIX B chepe MHTEIUIEKTYalIbHOM COOCTBEHHOCTH, BKIIIOYAsl MaTeHTHbIE 0a3bl 1aH-

HBIX WwWWw.rusnano.com

7. ba3bl TaHHBIX M aHATUTUYECKUE ITyOIHKAIMK « Y HUBEPCUTETCKas MH(POPMALMOHHAS CUCTEMA
POCCUSI» https://uisrussia.msu.ru/

8. Bukunenus, cBoOogHas sSHuukiIonenusa. [OnekTpoHHbI pecypc]. —  Wikipedia
http://ru.wikipedia.org

7. MeToauveckue yKazaHus s 00y4a0UUXcsl M0 OCBOEHHIO JUCIUIJIMHBI

YyeOHasi 1eATeNbHOCTh MPOXOAUT B COOTBETCTBUU € TpadukoM yuebHoro npouecca. [Ipo-
[IECC CaMOCTOSITENIbHOW PadOThl KOHTPOIUPYETCSI BO BPEMsl ayJJUTOPHBIX 3aHATHHA Y WHAUBHIY-
aNbHBIX KOHCYNbTaIMi. CaMocTosiTeNbHAsS padoTa CTYJEHTOB IPOBOAUTCS B (POpME U3YUEHHUS OT-
JeNTBHBIX TEOPETUYECKUX BOIIPOCOB O MPEIaraeMoi JINTEPAType U BHITOJTHEHUN MPAKTHIECKUX
3a/laHui 0 pa300paHHBIM BO BpeMSs ayJUTOPHBIX 3aHATUN IpUMEpaM.

@DOH/ OLICHOYHBIX CPEACTB TUCHMIUIMHBI COCTOUT M3 CPEACTB TEKYIIEro KOHTPOJIS (CM.
CITUCOK JTAOOpaTOPHBIX padoT, 3a/1a4 U BOIPOCOB) U UTOTOBOM aTTeCTAIMH (3a4eTa, YK3aMEHa).

B kadecTBe OLIEHOUYHBIX CPE/ICTB, UCIOIb3YEMBbIX /ISl TEKYILIEr0 KOHTPOJIS YCIIEBaeMOCTH,
IpeJIaraeTcsl MepeyeHb BOMPOCOB, KOTOPBIE MPOpadaTHIBAIOTCS B MPOIIECCE OCBOSHHS Kypca.
JlaHHBII nepedyeHb OXBaThIBAa€T BCE OCHOBHBIE pa3Jielibl Kypca, BKIIIOUas 3HaHUS, MOJIy4aeMble BO
BpEMs CAMOCTOSITENIbHOU paOboThl. Kpome Toro, BayKHBIM 3JIEMEHTOM TEXHOJIOTHH SIBISIETCS CaMO-
CTOSITENIBHOE pPeIIeHUe CTYACHTAaMH U cAaya 3aJJaHui. DTO NOJHOCThIO MHANWBUYalbHas Gopma
o0yuenwnst. CTy/IeHT pacCKa3bIBaeT CBOE PEIICHHUE MPETOaBaTENI0, OTBEUACT Ha IOTIOTHUTEIILHBIC
BOIIPOCHI.

B ocBoeHMM IUCIMTUIMHBI MHBATUAAMH U JIUIIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3/10pOBbsI OOJIbIIOE 3HAYEHNE UMEET MHUBHIyallbHast yueOHast padoTa (KOHCYIbTAIUH) — J10-
MIOJTHUTEIBHOE Pa3bsICHEHUE YIeOHOTO MaTeprana.

WuauBuyanbHble KOHCYIBTAIUH 110 IPEIMETY SIBJISIOTCS BaXKHBIM (DaKTOPOM, CIIOCO0-
CTBYIOILINM WHAWBHYaTH3aINN O0YUCHHS U YCTAHOBICHUIO BOCITUTATEIILHOTO KOHTAKTa MEXKITY
npernojiaBaTesaeM u 00y4JaromuMCsl MHBAJIHUJIOM WM JIULIOM C OTpaHHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0OPOBBSI.

8. IlepeyeHbr MHPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
0o0pa3oBaTe/IbHOIO MpoLecca

8.1 Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHH.
Hcnonp3oBanue OJICKTPOHHBIX HpGSGHTaHI/II\/'I IIpu IPOBEACHUHU JICKIIMOHHBIX U IIPAKTHUYC-

CKHX 3aHATUH.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOIO O0ecTieYeHusl.


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. Omneparmmonnas cuctema MS Windows.
2.  WurerpupoBannoe oducHoe npuinoxenue MS Office.
3. IlporpammHoe obecrieueHHe st OpraHU3aluH YIPaBIsSeMOro KOJUIEKTUBHOTO U 0e3-

oracHoro pocrymna B larepHer.

8.3 llepeuenb He0OXOAUMBIX HHGPOPMAMOHHBIX CIIPABOYHBIX CHCTEM

1. Dnekrponnas oubnamoreunas 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 OuOnuoreyHas cucrema «YHuBepcuterckas Oubnmoreka ONLINE»

(http://www.biblioclub.ru)

4. CnpaBouno-tipaBoBas cucreMa «Kouncynbrant [Lmroc» (http://www.consultant.ru)
5. OBC UznarenbcrBa «JIauby http://e.lanbook.com/ OO0 UsmarenscTBo «JIanb»

6. OBC «YHuBepcuteTckas OuOInoTeka oHaiiH» www.biblioclub.ru OO0 «/Iupekr-Mennay
7. 9bC «BOOK.ru» https://www.book.ru OOO «KuHoPyc menua»

8. ObC «ZNANIUM.COM» www.znanium.com OOO «3HAHNUYM»

IMepeuens porosopor IBC (3a meproi, COOTBETCTBYIOIIUI CPOKY mosryueHus 0opazosanust mo OOIT)

roj,

Y4eOHblii HaunMeHoBaHMe JOKYMEHTA ¢ YKa3aHHEM PeKBU3HTOB Cpok neiicTBUA JOKY-

MCHTA

2018/2019 | OBC UsznarenscTBa «Jlane» http://e.lanbook.com/ OOO U3naTenscTBO C01.01.18 mo 31.12.18
«JIamp» JJoroop Ne 99 ot 30 HOs1Opst 2017 T.
OBC «YHuBepcureTckas 0nbinroTeka oHnIaitn» www.biblioclub.ru C01.01.18 mo 31.12.18
000 «upext-Memua» JJorosop Ne 0811/2017/3 ot 08 HOstOpst 2017 .
OBC «Opaiit» http://www.biblio-online.ru OOO DnexTpoHHOE H3a- C20.01.18 mo 19.01.19

tenbeTBO «lOpaiit» JJoroBop Ne0811/2017/2 ot 08 Hos16pst 2017 .
9BC «BOOK.ru» https://www.book.ru OOO «KuoPyc menua» [Joro- C09.01.18 mo 31.12.18

Bop Ne 61/223-®3 ot 09 siuBaps 2018 1.
9BbC «ZNANIUM.COM» www.znanium.com OOO «(3HAHUYM» Jlo- | C01.01.18 mo 31.12.18

roBop Ne 1812/2017 or 18 nexabpst 2017 r.

9. MaTeplflaJ'll)HO-TeXHl/l‘leCKaﬂ 6333, HeoOXoauMast AJIs OCYHIECCTBJICHUSA 06pa30Ba-
TEJBbHOT0 IMpouecca 1o TMCuMIlIMHE

Ne Bun pabor

MarepuanbHO-TeXHUYECKOe 00ecredeHNe JUCIIUILTNHBI
(MOyJIsl) ¥ OCHAIIEHHOCTD

JIeKIIMOHHBIE 3aHITHS

JlekumoHHas ayAUTOPHsI, OCHAILIEHHAs! NIPE3EHTALlMOHHON TeX-
HUKOH (IIPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK) U COOTBETCTBY-
IoLIMM mporpaMMHbIM obecnieuenuneM (I10), nocka

Ayn. 129, 131, A3016, A305, A307

JlaGopaTopHbIe 3aHATHS

Ayautopusi, yKOMIUIEKTOBaHHAs! MApKEPHOU JJOCKOU
Ayn. 147-150, 133

['pynnoBbie (MHOAUBUIY-
aJIbHBIC) KOHCYJIbTAIIUU

Ayautopusi, yKOMIUIEKTOBaHHAs! MApKEPHOU JOCKOU
Ayn. 147-150, 133

Texymui KOHTPOIIb, IIPO-
MEXYTOYHasl aTTeCTalus

Ayautopusi, yKOMIUIEKTOBaHHAs! MApKEPHOU JOCKOU
Ayn. 147-150, 133

CamocTosTenbHas paborta

Kabuner mist caMocTOsSTENHHOM PaObOTHI, OCHAIIICHHBIA KOMITh-
IOTEPHOM TEXHHMKOM C BO3MOXKHOCTBIO MOAKIIOYEHUS K CETU
«HTEepHET», MPOrpaMMOl 3KpaHHOTO yBEIHUYEHHUs U obecre-
YEHHBIN JOCTYIIOM B JICKTPOHHYIO HHPOPMAITMOHHO-00pa3oBa-
TEJIbHYIO cpenly YHuBepcuteTa. Aya. 102-A u ynTanbHbIN 3ai1



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://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 yKka3aHusl 10 BHINOJHEHUIO JJA00PaTOPHBIX padoT
no aucuuIuinHe "MaTtemaTuyeckuii anaauns"

Hacrosimme meronuveckue ykazaHUsl MpeIHA3HAYEHBI JJIS BHITIOJTHEHUS JTa00paTOPHBIX
paboT Mo MaTeMaTUYeCKOMY aHAJIM3Y U HalpaBJeHbl Ha (hopMUpoBaHue 001enpodecCuOHaTbHBIX
1 po(heCCUOHANTBHBIX KOMITETEHIIUN CTYICHTOB.

Jljig yCHemHoro BbIOJHEHUs! Ja0b0paTopHOil paboThl 00yYaroIeMycs ClelyeT O3HaKo-
MUTBCSI ¢ TEOPETHUUYECKOM YacThIO JUCITUIUIMHEI TTO TeMe Jab0paTopHON pabOThI, H3I0KEHHON B
nekuusx,. C menpto 60see MoJHOTo U YIITyOJIEHHOTO MOHUMAaHUS TEOPETUUECKOTr0 MaTepralia Mo-
ryT OBITh UCHOJB30BaHbl ICTOYHUKH, YKAa3aHHBIC B CIIUCKE OCHOBHOM JiuTepaTypsl [1-6], qomo-
HUTEIBHOM [1-5], a Takke mepedeHb pecypcoB HH(POPMAITMOHHO-TEIICKOMMYHHUKAITMOHHOW CEeTH
«uTepHeT», HeOOXOAMMBIX JJII OCBOCHUS TUCIUILINHBI, YKa3aHHBIN B 11.0.

Kputepuem 101kHOI MTOATOTOBKH CTYJIEHTOB K BBIMOJIHEHHIO Ta00PAaTOPHBIX padOT SIBIISI-
I0TCSI PUOOPETCHHBIE 3HAHUS, TO3BOJISIONTNE O€30MMO0YHO OTBETUTh HA BOIIPOCKI, CHOPMYJIIHU-
POBaHHBIE MO Kax 10l TeMe 1abopaTopHbIX padboT. s mpuoOpeTeHns TOJKHBIX HABBIKOB K pe-
HICHUIO 3a]1a4 MIPEATNoJaraeTcs peleHne 3a1a4 Ha Ja00paTOPHBIX 3aHATUSAX B YUCOHBIX ayIUTO-
pHSIX TIOJl PYKOBOJCTBOM MperoiaBaress. 3aKperieHue NpHoOpEeTeHHBIX HaBBIKOB OCYIIECTBIIS-
€TCsl BHEAYAUTOPHBIM CAMOCTOSITEIIbHBIM PEIICHUEM CTyIeHTOM 3aaad. Homepa 3amgau s perie-
HUS B ayTUTOPUU U IOMA YKa3aHbl K K01 J1abopaTOpHOU paboTe U CIUCKA JOMOIHUTEIHHON
JTUTEPATYPHI.

J111s 1aGopaTOpHBIX pabOT UCIIONB3YIOTCS IUTEPATYPHBIE HCTOYHUKH U3 CITUCKA JTOTIOTHH-
TenpHOM JuTepatypsl [1] u [2].

BBenenue B anaamn3
JlaGopartopHas pabota 1. Meton MaTeMaTHueCKON MHAYKIIUH.

B aynuropun: [1], r. 1, § 2, NeNe 25 (1, 3,5, 7,9), 26 (1, 3), 28 (1, 3).
Homa: [1], . 1, § 2, NeNe 25 (2, 4, 6, 8),26 (2, 4), 28 (2).

JlaGoparopHas pabota 2. Moaynb uucna, curaym. Llenas u npoOHas dacTe yucna. ['pa-
bukmu.
B aymurtopuu: [1], ri. 1, § 3, NeNe 21, 23, 25 ,27.
Homa: [1], . 1, § 3, NeNe 22, 24, 26.

JlaGoparopHas pabota 3. O6sacTs onpeaeneHus, 006JacTb 3HaueHUN QyHKIuu. HuxHss u
BEpXHss rpaHu. YeTHOCTh, HEYETHOCTh (DYHKIIMHU, TEPHUOAUYHOCTD.
B aymutopuu: [1], ton. 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 onepaluy HaJ rpadukaMu GyHKITUI
B aymuropuu: [1], ton. 1, § 7, NeNe 217-219 (1 3, 5, 7, 9, T. €. HeueTHBIE).
Howma: [1], t. 1, § 7, NeNe 217-219 (ueTHbIe).

JlaGoparopHas pab6oTta S. MOHOTOHHOCTh QPyHKIUH. ['paduky cI0XKHBIX QYHKIMHA
B aymuropuu: [1], ron. 1, § 7, NeNe 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 CloXHBIX GYHKINI
B aymuropuu: [1], rn. 1, § 7, NoNe 248-249 (1 3, 5, 7, 9, T. €. HeUeTHBIE).




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

JlaGopaTopHas padora 7. Cioxxenue rpagukoB. YMHOKEHHE TPpahUKOB
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 pabora 8. Ob6patHas ¢pyHkuus. O6parumocts GyHKIMA. ['paduku oOpat-
HBIX QYHKIUI
B aymuropuu: [1], rn. 1, § 7, NeNe 256-257 (1 3, 5,7, 9, T. €. HeUeTHBIC).
Homa: [1], rm. 1, § 7, NeNe 256-257 (ueTHbIC).

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

JlaGoparopHas pabora 10. KoHTponbHas paboTa 1o nponeHHO’ TemMe
IIpenes ync10BoIi MOCIEA0BATEIbHOCTH.

JlaboparopHas padora 1. OrpaHUYEeHHBIC U HEOTPAHHUYEHHBIC ITOCIICIOBATCIILHOCTH. MoO-
HOTOHHBIE TTOCIIEI0OBATEILHOCTH
B aynuropuu: [1], r. 1, § 7, NeNe 314, 315,317 (1 3,5, 7, 9, 1. €. HEUETHBIE).
Homa: [1], rn. 1, § 7, NeNe 314, 315, 317 (uetHbIe).

JlaGopaTopHas pabora 2. [Ipenen nmocnenoBaTenbHOCTH. Pacxoasimuecs mocienoBareib-

HOCTH

B aygutopun: [1], rm. 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],rm. 2, § 8, NeNe 2, 5, 8, 12, 13, 69, 95, 99, 100, 106, 108, 110, 111, 124, 125, 129, 174,
212, 220 (ueTHBbIE).

JlaGoparopHas pabota 3. [IpenenbHbIl nepexo]l B HEPABEHCTBAX. DTAJOHHBIE MPEEIIbI
HOCJIEeI0BATEIbHOCTEN
B aynuropun: [1], r. 2, § 8, NoNe 24-28 (1 3,5, 7, 9, T. e. HEUETHBIE).
Homa: [1], ro. 2, § 8, NeNo 24-28 (ueTHbIE).

JlaGoparopHas pa6ora 4. CXoQuMOCTh MOHOTOHHBIX OTPAaHUYEHHBIX MOCIEI0BATEIHHO-
creit. Kputepuit Komm cxonumoctu GpyHmaMeHTaIbHOM MOCIEA0BATEIbHOCTH
B ayauropuu: [1], r. 2, § 8, NeNe 58, 60 (1 3, 5, 7, 9, T. e. HeueTHBIE).
Howma: [1], r1. 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. e. HeueTHBIE).
Homa: [1], ron. 2, § 8, NeNe 58, 60 (uetHBIC).

JlaGoparopHas pabota 6. (2 3ansaTUsA) CXOOUMOCTh PEKYPPEHTHO 3aJaHHbBIX MOCIIE0BA-
TEJILHOCTEMN.
B aymuropuu: [1], rn. 2, § 8, NoNe 234, 240, 247 (1 3,5, 7,9, T. €. HEUETHBIE).
Howma: [1], ro. 2, § 8, NeNe 234, 240, 247 (ueTHBIE).

JlaGoparopHas pabota 7. KonTponbsHas pabota o npoiiieHHO# TeMe




IIpenen pynkuuu

JlaGopaTopHas pabora 1. [Ipenen pynkuu B Touke. OTHOCTOPOHHUE TIPeebl (PYHKITNH,
npeJenbl Ha 0ECKOHEYHOCTH.
B aymuropuu: [1], 1. 2, § 9, NeNe 1, 2,. 20 (1 3, 5,7, 9, T. . HEUETHBIE).
Homa: [1], r1. 2, § 9, NeNe 1, 2, 20 (ueTHbIe).

JlaGoparophas pabota 2. [Ipenensl pauroHaIbHBIX (OYHKITHA.
B aymuropuu: [1], rn. 2, § 9, NoNe 21-24 (1 3,5, 7, 9, T. €. HEUCTHBIC).
Homa: [1], r1. 2, § 9, NeNe 21-24 (yeTHbI€).

JlaGoparopHas pabota 3. [Ipenensl nppaoHaIBHBIX (QYyHKITHI
B aymuropuu: [1], rn. 2, § 9, NoNe 25-27 (1 3,5, 7, 9, T. €. HEUCTHBIC).
Homa: [1], r1. 2, § 9, NeNe 25-27 (ueTHbIe).

JlaGoparopHas pabota 4. IlepBsiii 3ameuaTenbHblil npeaein. [Ipenenst TpuronomeTpuye-
CKUX BBIpQKCHUHN
B aynuropun: [1], ri. 2, § 9, NoNe 29-31 (1 3,5, 7, 9, T. . HEeUEeTHBIE).
Homa: [1], r. 2, § 9, NeNe 29-31 (yeTHble).

JlaGoparopHas pabora 5. Bropoii 3ameuatenbubiii npeaen. Caencrus u3 Hero. Ipenen
MOKA3aTeIbHO-CTCTICHHBIX BBIPAXKCHHH
B aynuropuu: [1], ri. 2, § 9, NeNe 33-36 (1 3, 5, 7, 9, T. . HEUeTHBIE).
Homa: [1], rn. 2, § 9, NeNe 33-36 (ueTHBIC).

JlaGoparopHas pabota 6. O-cumBosuka. Vcnosnb30BaHne aCUMITOTUYECKUX OPMYJT TPH
BBIYUCIICHUHM TTpefiena 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 pabota 7. YacTuyHbIe Ipeaenbl PyHKITHH.
B aynuropun: [1], ri. 2, § 9, NeNe 40, 41, 65, 66 (1 3,5, 7, 9, T. e. HEUETHBIE).
Homa: [1], rm. 2, § 9, NeNe 40, 41, 65, 66 (ueTHBIC).

JlaGoparopHas pa6ota 8. KonTponbsHast paboTa 1o npoiiieHHOH Teme

HenpepbIBHOCTE (DYHKIIMH.

JlaGoparopHas pabota 1. HenpepbiBHOCTH (PyHKIIMK B TOUKE
B aynuropuu: [1], r. 2, § 10, NeNe 5, 11, 17 (1 3,5, 7, 9, T. €. HEUEeTHBIE).
Howma: [1], rn. 2, § 10, NoeNe 5, 11, 17 (uetHbIC).

JlabopaTopHas pabota 2. HermpepsIBHOCTS (hyHKITMH Ha MHOXKECTBE. HempepbIBHOCTH di1e-
MEHTapHbBIX (QYHKIIUN
B aymuropuu: [1], . 2, § 33-35(1 3,5, 7,9, 1. €. HEUETHBIE).
Howma: [1], ro. 2, § 10, NeNe 33-35 (uetHblIe).

JlaboparopHas padota 3. Touku pa3pbiBa, X KiacCUPUKALIUS
B aymutopuu: [1], 1. 2, § 10, NeNe 18, 19, (1 3, 5,7, 9, T. . HeUeTHBIE).
Howma: [1], ro. 2, § 10, NeNe 18, 19 (ueTHbIe).




JlabopaTopHas pabora 4. MccnenoBanue HEMPEePbIBHOCTH (PYHKITUN U TIOCTPOCHHE rpadu-

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

JlaGoparopHas pabota 5. VcciienoBanue HEMPEPHIBHOCTH  CIOKHBIX (DyHKIUN
B aymutopuu: [1], rin. 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 (PYHKLUH
B aymuropuu: [1], rn. 2, § 12, NeNe 3-4 (1 3, 5,7, 9, T. €. HEUeTHBIC).
Homa: [1], r. 2, § 12, NoeNe 3-4 (uetHbIe).

JlaboparopHas pabora 7. KoHTponpHas paboTa 1o mpoiIeHHON TeMe

JAnddepenuupyemocts GQyHKIUT

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

JlaGoparopHas pabota 2. [IpousBogHas CyMMBI, IPOU3BEACHUS , YaCTHOTO. [Ipon3BoaHas
CIIOKHOU (PyHKIUU
B aynuropuu: [1], ri. 3, § 13, NeNe 3-51 (neuetHsble).
Homa: [1], ro. 3, § 13, NoNe 3-51 (uetHsIe).

JlaGoparopHas pabota 3. [IpousBoaHas ClIOKHON QYyHKIUH.
B aynuropuu: [1], r1. 3, § 13, NeNe 52-100 (neueTHble).
Howma: [1], ro. 3, § 13, NoNe 52-100 (ueTtHbIe).

JlabopaTopHas pabota 4. Jlorapudmudeckas npousBoanas. OQHOCTOPOHHUE MPOU3BO/I-

HBIE
B aynuropun: [1], ri. 3, § 13, NeNe 141-152, 191-193 (neueTHbIe).
Howma: [1], ron. 3, § 13, NeNe 141-152, 191-193 (ueTHBIE).

JlaGoparopHas pabora 5. [TponsBonnas o6patHoit ¢pyHkumu. [lponsBoaHas GpyHKIuM, 3a-
JTaHHOW nmapaMerpuuecku. [IponsBoaHas HesiBHOW QyHKINN
B aynuropuu: [1], r. 3, § 13, NeNe 197, 201, 207 (1 3, 5, 7, 9, T. e. HeueTHBIE).
Homa: [1], ron. 3, § 13, NeNe 197, 201, 207 (ueTHsbIe).

JlaGoparopHas pabota 6. 'eomMeTpuuecKuil CMBICI MPOU3BOJHON. YpaBHEHHE KacaTelb-
HOHN ¥ HOpMaJu
B aymuropuu: [1], 1. 3, § 14, NeNe 16, 17 (1 3, 5,7, 9, T. €. HeueTHBIE).
Howma: [1], r. 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], rm. 3, § 13, NoeNe 213, 214, 216, 219 (ueTHBbIE).

JlaGopaTopHas pabora 8. [Ipon3BogHbie BhiciuX mopsakoB. @opmyna Herorona-JIeio-

HHUIIa



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

JlaboparopHas pab6ota 9. /luddepeHnuanbl BRICIIMX TOPSIKOB
B aymuropuu: [1], 1. 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], rn. 4, § 17, NeNe 2, 3,7, 17-27, 42-52 (HeueTHBIE).
Homa: [1],rm. 4, § 17, NeNe 2, 3,7, 17-27, 42-52 (ueTHbIC).

JlaboparopHas pabota 11. Pasnoxxenus snemenTapHbeix Gpyuknuit mo popmyne Teitmopa
B aymuropuu: [1], r1. 4, § 17, NeNe 12-15, 20 (HeueTHBIC).
Homa: [1], r. 4, § 17, NoNe 12-15, 20 (uetHbie).

JlaGoparopnas pabota 12. [IpuOmmkeHHbIe BEIYUCICHHUS U BBIYUCICHHE MTPEIEIIOB IIPH T10-
Mot popmyisl Teitnopa
B aynuropuu: [1], rn. 4, § 17, NeNe 1-5 (1, 3,5, 7,9, 11, 13, 15, 17, T. . HeueTHBIE).
Howma: [1], r. 4, § 17, NeNe 1-5 (uetHble).

JlaGopaTopHas pabora 13. KontponbHas paboTa o NpoiIeHHON TeMe

HccaenoBanue pyHkumi

JlaGoparopHas pabota 1. Beruucienue npeaenos no npasuity Jlonurans
B aynuropun: [1], rn. 4, § 17, NeNe 2, 3,7, 17-27, 42-52 (HedeTHbIE).
Homa: [1], rn. 4, § 17, NeNe 2, 3,7, 17-27, 42-52 (4eTHBIC).

JlaGoparopHas pabota 2. MccnenoBanue GyHKIIMH HA MOHOTOHHOCTh. DKCTPEMYMBI
B aynuropuu: [1], r. 4, § 20, NeNe 16-21 (HeuetHbie).
Howma: [1], r1. 4, § 20, NoNe 16-21 (uetHblIe).

JlaGoparopHas padota 3. MccnenoBanue GyHKIMH Ha BBIMYKIOCTh. TOUKH mieperuda
B aynuropuu: [1], ri. 4, § 20, NeNe 49-54 (wedetHbie).
Howma: [1], ro. 4, § 20, NoNe 49-54 (uetHbIe).

JlaGoparopHas pabota 4. HaxoxxeHre acUMITOT rpaMKOB (PyHKITUH
B aymutopun: [1], tm. 2, § 11, NeNe 1-4 (1 3, 5,7, 9, T. . HeueTHBIE).
Howma: [1], ro. 2, § 11, NoNe 1-4 (duetHsIe).

JlaboparopHas pabota 5. [TonHoe uccnenoBanre GyHKIUN U MOCTpOEHHE IpadUKoB
B aymutopuu: [1], rn. 2, § 21, NeNe 3-6 (1 3, 5, 7, 9, T. €. HeUeTHBIE).
Howma: [1], ro. 2, § 21, NoNe 3-6 (deTHbIe).

JIaGoparophas pabota 6. [Toctpoenue rpadukoB GpyHKIHI
B aymutopuu: [1], rn. 2, § 22, NeNe 7-10 (1 3,5, 7,9, T. e. HeUeTHBIE).
Howma: [1], r. 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 uaTerpan. 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).

JlaGoparopHas pabota 2. MeTo1 3aMeHbI IEPEMEHHON B HEOTPEACICHHOM HUHTErpae
B aymuropuu: [2], ron. 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 YaCTAM
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).

JlaboparopHas pabota 4. UHTerprpoBaHue 3JeMEHTapHBIX IPOOCH.
B aynuropuu: [2], r1. 1, § 2, NeNe 1 (1,3, 5,7,9, 11, 13, 15, 17, T. . HEeUeTHEIE).
Howma: [2], r1. 1, § 2, NeNo 1 (ueTHBIE).

JlaGoparopHas pabota 5. IHTerpupoBaHue BoIpa)KeHUMN, COAEPKAIIMX KBaIpaTHbIN Tpex-

4JICH
B aynuropun: [2], r. 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).

JlaGopartopHas pabota 6. IHTerpupoBaHue palliOHAIBHBIX BhIpaXkeHU. MeToa 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 pabota 7. IHTerpupoBaHue paloOHaNbHbIX (PyHKINN
B aynuropuu: [2], r. 1, § 2, NeNe 6-7 (1, 3,5, 7,9, 11, 13, 15, 17, 1. e. HeUeTHBIE).
Homa: [2], r1. 1, § 2, NeNe 6-7 (uetHbIe).

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

JlaGoparopHas pabota 9. HTerpupoBaHue nppalnoOHaIbHOCTEN.
B ayauropuu: [2], to. 1, § 3, NeNe 9, 10, 11(1, 3, 5,7,9, 11, 13, 15, 17, T. . HeueTHBIE).
Howma: [2], t1. 1, § 3, NeNe 9, 10, 11 (ueTHBIC).

JlabopaTopHas padora 10. [TonctanoBku Yebriera u Ditnepa
B ayauropuu: [2], ro. 1, § 3, NeNe 13, 14, 17-19 (1, 3, 5, 7, T. e. HEeUeTHBIE).
Howma: [2], r. 1, § 3, NeNe 13, 14, 17-19 (ueTHBIC).

JlaGoparopHas padota 11. MHTerpupoBaHue TpPUrOHOMETPUUECKUX BbIPAKEHUH.
B aynuropuu: [2], r. 1, § 4, NeNe 1-6,9-13 (1, 3, 5, , T. €. HEUETHBIE).
Homa: [2], r. 1, § 4, NeNe 13, 14, 17-19 (ueTHBIC).




JlaGopaTopHas pabora 12. KorrponbHas padota

OnpenesieHHbI HHTETPAJI

JlaGoparopHas pabota 1. OnpeneneHubiii unTerpai. HTerpaabHble 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. @opmyna Hetorona-Jleitbuuma
B aymurtopuu: [2], 1. 2, § 6, NoeNe 69-106 (HeueTHBIE).
Howma: [2], r. 2, § 6, NeNe 69-106 (ueTHbIC).

JlaGoparopHas pabota 3. UHTerpupoBaHue 1o 4acTsM B ONPeIe]ICHHOM HHTErpae
B aymurtopuu: [2], 1. 2, § 6, NeNe 127-160 (HeueTHbIC).
Homa: [2], r1. 2, § 6, NeNe 127-160 (ueTHbIe).

JlaGoparopHas pabota 4. [nomans KBaAprupyeMoit MI0CKOM GUrypsl
B aynuropuu: [2], ri. 2, § 7, NeNe 1-6 (1, 3, 5, 7, 9, T. e. HEeueTHbIE).
Homa: [2], r1. 2, § 7, NeNe 1-6 (duetHbIe).

JlaGoparopHas paboTa 5. JInmHa IyTH MII0CKON KPUBOMA
B aynuropuu: [2], ri. 2, § 7, NeNe 61, 63, 65, 69, (1, 3,5, 7, 9, T. e. HeueTHbIE.
Homa: [2], . 2, § 7, NeNe 61, 63, 65, 69, (ueTHBIC).

JlaboparopHas padota 6. KyOupyemMocTh HEKOTOPBIX KIACCOB TEJ, BBIYUCICHUE UX 00be-

MOB
B aynuropun: [2], r1. 2, § 8, NeNe 1-4 (1, 3, 5, 7, 9, T. e. HedeTHbIE).
Howma: [2], ro1. 2, § 8, NeNo 1-4 (ueTHbIe).

JlaboparopHas pabota 7. [Inomaas mOBepXHOCTH BpaIIeHUS
B aynuropun: [2], ri1. 2, § 8, NeNe 81-82 (1, 3, 5, 7, 9, T. . HEUETHBIE).
Howma: [2], ro1. 2, § 8, NeNe 81-82 (ueTHbIE).

JlaGoparopHas pabota 8. [TpubnuxeHHbIC BEIYUCICHUS OMPEEIICHHBIX HHTETPAJIOB.
B aynuropun: [2], ri1. 2, § 10, NeNe 7, 8,9 (1, 3, 5, T. e. HEUETHBIC).
Howma: [2], ro1. 2, § 10, NoNe 81-82 (uetHble).

JlaGoparopHas pa6ota 9. KonTponbsHas pabora

Heco0cTBeHHBIE HHTETPAJIBI

JlaGoparopHas pabota 1. HecoOcTBeHHBIE HHTETpANbI 1-r0 pojia, UX BEIYUCIICHUE
B aymutopun: [2], to1. 3, § 11, NeNe 3-15, 19-22 (nedetHsIe).
Howma: [2], ron. 3, § 11, NeNe 3-15, 19-22 (ueTHbIe).

JlaGoparopHas pabota 2. HecoOGcTBeHHBIE HHTErpalibl 2-I'0 PO/ia, UX BBIYUCICHHUE
B aynuropuu: [2], ri. 3, § 11, NeNe 57-72 (neueTHbIe).
Howma: [2], ron. 3, § 11, NoNe 57-72 (detHbie).

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




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

JlaGoparopHas padora 4. CXOIUMOCTh HECOOCTBEHHBIX MHTEIPAJIOB BTOPOTO POJA OT HE-
OTPUIATENIEHBIX (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 HHTETPATIOB
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

YucaoBble psiabl

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

JlaGopaTopHas pabora 2. CBOHCTBA CXOIAITUXCS PAIOB. PsAbI ¢ HEOTpHUIIATEILHBIMU YJIC-

HaMH.
B aynuropuu: [2], r1. 4, § 14, NeNe 2-4 (1, 3, 5,7, 9, T. e. HEUETHEIE).
Howma: [2], ro1. 4, § 14, NoNe 2-4 (ueTHbIe).

JlabopaTtopHas pabota 3. Ilpusnaku cpaBuenus. [lpusnaku JlanamOepa u Komu. Unre-
rpaJIbHBIN MTPU3HAK.
B aynuropun: [2], ri. 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 JleiiOHuma.
B aynuropun: [2], r1. 4, § 15, NeNe 3,4 (1, 3, 5,7, 9, T. €. HEUETHBIE).
Howma: [2], r1. 4, § 15, NoNe 3, 4 (ueTHBIe).

JlaGoparopHas pabota 5. AbcomoTHO cxonsmecs psaabl. [Ipusnaku AGens 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. [loHsTHE O GECKOHEUHOM
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 (ueTHBIe).

JlaGoparopHas pabota 7. KonTponbsHas pabora




