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MecTo AMCIMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
JucuunnmHa «MHOroOMEpHbIM MaTEMAaTUYECKU aHaJu3» OTHOCHUTCS K IuUcHuIiMHaM bioka 1.
Hucuummner  (Moxynu), bl1.B. Yactu, QopmupyemMoll ydacTHHKaMH OO0pa30oBaTEIbHBIX
otHomeHuid, b1.B.02 Moaynio crienuanbHBIX pa3AesioB MPEAMETHON 00JacTH ydyeOHOTO IIaHa
OCHOBHOM TNpO(ecCHOHANBHON 00pa3oBaTeNbHOM IMPOrpaMMbl BBICIIETO OOpa30BaHUS —
porpamMmbl OakanaBpuarta 1o HampasiaeHuo moarotoBku 44.03.05 Ilexarornueckoe oopa3zoBaHue
(c mByMs IpoWISIMHU TTOATOTOBKH), HAIIPABICHHOCTD (MPO(dUiIb) 00pa3oBaTeIbHON MPOrpaMMbl
«MaremaTtuka. IHOCTpaHHBIN SI3bIK», OYHOW POPMBI OOYICHHS.

JlMcuuIuiiHa OMMpPAeTcsl Ha pPe3ybTaThl 00y4YeHHs, c(hOpMUPOBAaHHBIE B paMKaxX JAUCHUIUINHBI
«MaremaTnueckuid aHanu3». M3ydeHue IUCHUIIMHBI B3aUMOCBSI3aHO C PSAOM JHCUUILIMH
yuebHoro 1uiaHa: («AunreOpa», «l'eomerpusi»), a TaKKe HHBIMH MaTeMaTHUYECKUMU
JUCIUILIMHAMU 0a30BOM U BapHaTUBHOM YacTeil mporpammbl. Kypc MaremMaTudeckoro aHanusa, B
TOM YHCJIE€ — MHOTOMEPHOTO, SBJISICTCS MPEAIIECTBYIOMMM sl JUCUUTUIMH: «OOBIKHOBEHHBIE
muddepeHanbHble YPaBHEHUS U ypaBHEHUS B YAaCTHBIX MPOU3BOIHBIX», «Teopus QyHKUMH
JEHCTBUTENIBHOTO M KOMIUIEKCHOTO IepeMEHHOro», «Teopust BeposiTHOCTEN U MaTeMaTH4yecKas
CTaTUCTUKA, «/[onoJHUTENbHBIE BOMPOCH MATEMAaTUUYECKOT0 aHAJIN3a» U JIp.

Pe3ynbrarel uW3ydeHMs] JUCHMIUIMHBL SBJSIIOTCS OCHOBOM JUISL IMPOXOXKIACHUSI IPAKTHK:
[Tegarornyeckas mpakTuka 1mo maremaruke, HayuHo-uccienoBaTenbckas paborta.

Ilepeyens nJaHMpyeMbIX pe3yJbTaTOB 00y4eHusi (00pa3oBaTeIbHbIX pPe3yJbTATOB) IO
AUCIHHUILIMHE

Heapr aucummiamubl «MHOrOMEpHBI MaTEeMAaTUYECKUM aHalIM3» — OCBOEHUE OakajgaBpoM
CUCTeMbl 0a30BbIX MOHATUH, UACH M METOJOB KJIACCHMUYECKOTO MaTeMaTHYeCKOro aHaju3a,
(dbopMUpOBaHNE HABBIKOB PELIEHMsI 33a]a4, YMEHHUS ONEpHUPOBATh MAaTEMATUYECKUM allllapaToM,
pa3BUTHE A0CTPAKTHO-JIOTMYECKOTO MBIIIUICHHUS, TOJATOTOBKA K MTPETOAaBaHHIO IIKOJIBHBIX KYPCOB
MaTeMaTHUKH.

3agauud QMCHUILIMHBI CBSI3aHBI C (OPMUPOBAHHEM OOIIECKYIBTYPHBIX U MPOodheccHOHATbHBIX
KOMIIETEHIIM ¥ BKIIOYAIOT (POPMHUPOBAHUE JIOTUYECKOM M aNTOPUTMHUYECKOW KYIBTYpHI,
CHUCTEMHBIX 3HaHMH MO 0a30BBIM pa3/ielaM COBPEMEHHOH MaTeMaTHKH, IpeJICTaBICHUH O
CTPYKTyp€ MaTeMaTUYeCKOI0 3HaHUS B IIEJIOM.

B pesynbraTte ocBOeHHs mporpammbl OakanaBpuara OOYyYarOIIMMHCS JOJDKEH OBJaJeTh
CIENYIOIMMH pe3yibTaTaMu OOYYEeHHS MO TUCHUIUTHHE «MHOTOMEpPHBIH MaTeMaTHYECKUM
aHanmu3» (B TabJIuUIEe MPEJICTaBICHO COOTHECEHHE 00pa30BaTeIbHBIX PE3YIbTaTOB O0yUEHHS IO
JUCIUIUIMHE C UHIMKATOPaMU JOCTH)KEHHsI KOMIIETEHITHH):

Komnerenmus u OO0pazoBaTenbHbIE Pe3yNbTAThI TUCIUTUTMHBI

VMHJMKATOPBI €€ (aTansl popmMHpOBaHUS IUCHUIUIIMHBI)

JOCTHUXXCHHUSA B 3HAeCT ymeer BJIaACCT

JTUCIUATIIINHE

VYK-1. Criocoben OP-1. 3naer metoasl | OP-2 YMeer OP-3 Baageet
OCYILIECTBIISATH TIOUCK, KPUTUYECKOTO MIPUMEHSATH HaBBIKAMU
KPUTUYECKHUM aHAJIU3 U | aHAJIM3a U CUHTE3a CHUCTEMHBIN MOAX0X | pedIieKCuu 1o
CUHTE3 HH(POPMAIIHH, uHpopmarun JUISL pELICHUS MOBOYy COOCTBEHHOM
MPUMEHATHh CUCTEMHBIN MOCTaBJIEHHBIX 33/1a4 | U Uy>KOU
MOAXOJT AJIsl pelIeHus MBICTUTEIIFHOU
MOCTaBJIEHHBIX 3a/1a4 JeATETbHOCTH

VK-1.2. Ilpumenser
joruyeckue Gopmsl 1
MPOIIEAYPHI, CIOCOOEH
K pediiekcun no
MOBOAY COOCTBEHHOU M
Yy>KON MBICIUTEILHON
JIeSITEIbHOCTH.




I1K-1. Criocoben OP-4. 3naer posb u OP-6 ymeer OP-7 Bnaneer
OCBauBaTh U MECTO MaTEMAaTUKU B | OCYILECTBIJIATH OTOOP | IeficTBHEM
UCIOJIb30BaTh oOieilt kapTuHe yueOHOro IPOEKTUPOBAHUS
TEOPETUUECKUE HAy4YHOTO 3HaHMS; COJICpXKAHUA JJISl €T0 | pa3iauyHbIX (hopMm
3HAHUS U OP-5. 3naer peanuzanuu B y4eOHBIX 3aHATHH,
IIPaKTUYECKHE CTPYKTYpY, cOCTaB M | pa3nuyHbiX opmax | OP-8 Bnameer
YMEHUS U HaBBbIKH B JUIaKTUYECKHE o0yueHus B HaBBIKOM
peaMeTHOM obmacTu €IMHULIBI COOTBETCTBUH C IPUMEHEHUS

IIPU pEeLICHUN coJepKaHus COBPEMEHHBIMU pa3IMYHBIX METOIOB,
poeCCHOHATBHBIX LIKOJIBHOTO Kypca TpeOOBAHUSAMH K IPUEMOB U

3ajau. MaTEeMaTHKH. 00pa30BaHUIo. TEXHOJIOTUH B
ITIK-1.1. 3naer o0y4yeHun
CTPYKTYpY, COCTaB U MaTeMaTHKe.
TMTAKTHIECKUE

€IMHULIBI IPEIMETHON

obmactu

(mpenoxaBaeMoro

peaMeTa).

[TIK-1.2. Ymeer

OCYILECTBIISATH OTOOP

y4eOHOTO

COJIep KaHuUs JJIS €T

peau3anuu B

pa3nuyHbIX (popmax

oOydeHus B

COOTBETCTBHUHM C

tpeboBanusimu OI'OC

00.

I1K-3. Criocoben OP-9. 3Haet OP-11 YmMmeer OP-13. Bmageer
(dbopmMupoBathb XapaKTepUCTUKY OKa3bIBATh HaBBIKAMHU
Pa3BUBAIOILYIO JMYHOCTHBIX, [e/1arOornyecKyro OpraHu3aly u
o0pa30BaTeNbHYIO MPEIMETHBIX U MOJJIEPIKKY NIPOBEICHUS 3aHITHN
cpeny Ui METaNpeIMETHBIX oOyyaromumcs B C MCIOJIb30BaHUEM
JOCTUKECHUS pe3yJbTaTOB B 3aBHCUMOCTH OT MX BO3MOXKHOCTEM
JIMYHOCTHBIX, KOHTEKCTE 00pa3oBaTeNbHBIX o0pa3oBaTenbHOU
MPEIMETHBIX U o0yuyeHUs pe3yJbTaToB; cpeabl IS
METanpeaMETHBIX MAaTEeMaTHUKE; OP-12 Ymeer JIOCTHKEHUS
pe3yabTaToB OP-10. 3naer OpraHU30BBIBATH 00pa30oBaTeNbHBIX
oOyueHusi CpeICTBAMU | OCOOEHHOCTH y4eOHBII MpoLecc C | pe3yibTaToB U
MIPET0/1aBaeMbIX UHTETpaIlluu UCII0JIb30BaHNEM o0ecrieueHus
y4eOHBIX IPEIMETOB. y4eOHBIX IPEIMETOB | BO3MOXKHOCTEN KauecTBa y4yeOHO-
IIK-3.1. Bnaneer JUIsl OpraHu3alnn o0Opa3oBaTenbHON BOCIIUTATEILHOTO
criocobamu pa3HbIX CIOCOO0B Cpelbl UIsl pa3BUTHS | Ipoliecca
MHTETpaLuu YIeOHbIX yueOHOI MHTEpECca K CpeacTBaMu
MIPEeIMETOB IS JeSITEIbHOCTH. IpeIMeTy B paMKax | MaTeMaTHKU.
OpraHu3aIu YpOUHOU U

pa3BUBaOIIEH BHEYPOUYHOMI

yueOHOU JESITEIIbHOCTH.

NeSITeIbHOCTH

(uccnenoBaTenbCKOM,

IIPOEKTHOM,

IpyNIoBOM U JIp.).




2. O0beM THCHUIUTHHBI B 324eTHBIX eINHUIAX C YKAa3aHHEM KOJIUYEeCTBA aKaTeMHYeCKHUX
4YacoB, Bbl/IeJIECHHBIX HA KOHTAKTHYIO pa0oTy o0y4aloluxcs ¢ npenojaaBaresieM (10 BUaaM
Y4eOHBbIX 3aHAAITHI) H HA CAMOCTOSITEJIbLHYIO Pa00Ty 00y4arommXxcs

YyeOHble 3aHATHS
B B
Bcero T. 4. T. 4.
Howe Jla6o opaxk Hpaxr npak | CamocTt
P Jlex | paro TIE‘IC HraecK TIE‘IC 0sTEINb Popma urorosoi
cemec | TPyROCMKOCTH LU | pHbIE ue aTTecTauuu
cKast cKast Has
Tpa , 3aHA 3aHAT
noJr noar | pabora,
3ayer. gac TUA, usd,
Yacel OTOB OTOB gac
el. qJac yac
Ka, Ka,
yac. yac.
- - JK3aM€EH
4 4 144 24 - 40 53
27
Htoro 4 144 24 - - 40 - 53 27
3. Conep:xkaHue THCHUILUIMHBI, CTPYKTYPHUPOBAHHOE MO0 TeMaM (pa3jiejiaM) ¢ yKa3aHUeM

OTBE€JACHHOI'0 HA HUX KOJINYeCTBA aKaAACMHUIECCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeeo0eHH020 HA HUX KOJIUUECMEA AKAOEMUYECKUX YaACO8 U
6U006 YUEOHBIX 3aHAMUIL

/o

HaunmenoBanue pa3nienoB u Tem

(c pa3OMBKOI HAa MOYITH )

KoanuectBo yacoB

no popmam
OpTraHu3aIu
00yueHust
J |10
J |a |p
e |06 | a
K |0 |K
nu |p |T
U |a |u
o | T |4
Camo
H [0 |e¢
CTOAT
H |[p | ¢
eJIbHA
Bl |H | K
o
e | B ||
pabort
3 |e |e
a
a |3 |3
H [a |a
g8 |H |H
T | a9 |4
u [T [T
8 |u | W
S | s

4-ii cemectp (4 3E)




1. | IudbdepenumnanbHoe  wcuucieHne  GYHKIUA  HECKOJIBKHX 121 - |18 20
MEPEMEHHBIX

2. | Kparnbple u KpUBOJMHEHHBIC HHTETPAJIBI 12| - | 22 33

Hroro 3a 4-ii cemecTp 24 | - |40 53

Bcero 24 | - |40 53

3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OUCUUnIuUHbl

JAnddepennuanbuoe ucunciaenne GQyHKIU HECKOJbKUX NePeMeHHbIX
@OyHKIIMN HECKOJIbKUX TEPEeMEHHBIX: OOJIACTh ONpEACNCHHs, JUHUU (TIOBEPXHOCTH) YPOBHS,
crocoOsbl rpaduyeckoro npeacraBieHus QyHKIUM ABYX, Tpex nepemeHHbIX. [Ipenen ¢yHkuun
HECKOJIbKUX IEPEMEHHBIX: OIPENEICHUE B TEPMUHAX OKPECTHOCTEH W B TEPMHHAX
nocienosarenbHocTel. HenmpepblBHOCTE GYyHKIIMN HECKOIBKUX EPEMEHHBIX.
YacTHble MPOn3BOAHbIE ()YHKIIMH HECKOJIBKHX IepeMeHHBIX [Ipon3BoaHas QyHKIINU HECKOIBKUX
IEPEMEHHBIX B TOYKE 110 33JaHHOMY HallpaBlieHHI0. ['eoMeTpruecKuil cMbIC MPOU3BOAHBIX 110
HANpaBJICHUIO, YAaCTHBIX IPOU3BOAHBIX (YHKIUM JBYX IEpPEeMEHHBIX. [ pagueHT QyHKIUU
HECKOJIbKMX NIEPEMEHHBIX B TOYKE, T€OMETPUIECKUN CMBICT rpaguenta. uddepeHnupyemMocts
(YHKLIMU HECKOJIBKMX EPEMEHHBIX, MOJIHbIN Tuddepeniuan. ['eomeTpuueckuii CMbICI HOTHOTO
muddepennmana (YHKIMH JBYX TIEPEMEHHBIX; KacaTelbHas IUIOCKOCTh W HOPMalb K
nosepxHocTu. Heo6xoumble 1 JO0CTaTOuHbIE YCI0BUs AU(PepeHunpyeMocTH GYyHKINU B TOUKE.
[Ipon3BojHbIE BBICHIMX MOPSJAKOB (YHKIMHM HECKOJbKHX NEpeMEHHbIX. (CMelllaHHbIe
IPOM3BOJIHBIE, YCIOBMS PABEHCTBA CMEIIAHHBIX HPOM3BOIHBIX. JuddepeHuunansl BbICIIMX
NOPSIKOB (PYHKIIMU HECKOJIBKUX NMEPEMEHHBIX, (popma n-ro quddepennuana. Popmyna Teitnopa
JUI QYHKIIMH HECKOJIBKUX IIEPEMEHHBIX.
Teopema o cymecTBoBaHuu HesiBHOM ¢yHKumu. Teopema o nuddepeHIupoBaHUN HESBHOU
¢ynkuuu. KacarenbHas miockocTh 1 HOPMaJb K OBEPXHOCTH, 33JJaHHOM HESIBHO.
Toukn skcTpemyma (QYHKIMH HECKOJIBKMX NepeMeHHbIX. HeoOxomumoe yciioBue 3kcTpemyma
(bYHKLNU HECKOJIBKUX NepeMeHHbIX (Teopema Pepma). JlocTaTouHble YCIOBUS SKCTPEMyMa TOUKH
(GYHKIIMM HECKOJBbKHX TEPEMEHHBIX B TepMHHaXx BToporo nudpdepennuana. Kpurepwuii
CunbBectpa (6e3 noka3zarenbcTBa). Cinydail QyHKIMM ABYX MEPEMEHHBIX.
VYCnoBHBIN 3KCTpeMyM (YHKIUU HECKOJBKHUX IEPEMEHHBIX IpPH OJHOM WM HECKOJIBKHX
YCIOBUAX CBS3M. METON WCKIIOUYEHHs INEPEMEHHBIX. METOo HEONpPENEICHHBIX MHOKUTENIEH
Jlarpan:xa: He00X0JUMOE YCIIOBHE YCIOBHOIO AKCTPEMYMa B TEPMHUHAX JIarpaHKUaHa, HOHSTHE O
JIOCTaTOYHBIX YCIOBHAX YCIOBHOTO dKCTPEMYMaA.
Teopema Beiiepitpacca 111 GyHKIIMHA HECKOIBKUX TIEPEMEHHBIX, OMPEACIICHHON Ha KOMIIAKTe.
HauOonpIiee 1 HauMeHblee 3Ha4eHUs1 (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX B 00JIaCTH.

KpaTHble M KpUBOJIMHEHHbIEe HHTETPAJIbl

3ajaun, NPUBOJAIIME K TOHATHIO JBOMHOTO HHTerpana. JI[BOMHOM HWHTErpayll Kak IMpezel
MHTETPAJIbHBIX CYyMM. JlOCTaTo4HbIE YCIOBHS CYIIECTBOBaHMS JBOMHOro nHTerpana. CoiicTBa
JIBOMHOTO MHTErpaia. CBeeHHE TBOMHOTO MHTErpalia K MOBTOPHOMY B CiIydae MPSIMOYTOJIbHOM
00J1aCTH MHTErPUPOBAHMUS, B ciyyae OOJIAaCTH, 3JIEMEHTapHOW OTHOCHUTEJIBHO OJHOM M3 Ocei
KOOpJIMHAT. 3aM€Ha IEPEMEHHBIX B JBOWHOM HHTerpane. /[BOHHON HMHTErpal B MOJSPHBIX
KoopanHaTax. ['eomerpuueckue u puzndeckre NpUIoKeHUs ABOHHOTO HHTErpaa.

3ajaun, NPUBOJSAIIMAE K IOHATHUIO TPOWHOIO MHTErpanga. TpoMHOW HWHTErpal Kak Mpefel
MHTETPAJIBHBIX CyMM. JlOCTaTOUHBIE YCIIOBHS CYLIECTBOBAHUS TpOitHOro MHTerpana. CBoicTBa
TpoliHOoTo MHTerpana. CpeneHrne TPOMHOTO UHTErpajia K IOBTOPHOMY B Cilydae MHTETPUPOBAHUS
0 TPSAMOYTOJIbHOMY Mapajuienenumneny (Opycy), B ciaydae  o0jJacTd HMHTErpUPOBAHMA,
AJIEMEHTAPHOU OTHOCHUTEIBHO OJTHOW M3 KOOPJIMHATHBIX IUIOCKOCTEM, OTHOM U3 OCel KOOp/IMHAT.
3aMeHa NEpPEMEHHBIX B TPOMHOM uHTerpaine. TpolHON HMHTErpan B LMIMHAPUYECKHX U B
cepuueckux KoopauHarax. ['eomerpruueckue u puandeckue NpuiIokKeHusl TPOMHOTO UHTErpaa.



3ana4yu, NIPUBOAALIME K TIOHATHIO KPUBOJIMHEWHOTO UHTETPaJia MO AJIMHE AYyTH, IO KOOpAUHATAM.
KpuBonuHelHbIl nHTErpaia nepBoro poja (1o IJIuHEe AYTH) BAOJb IUIOCKON WM MPOCTPAHCTBE
HOM KpUBOM Kak Ipeesl HHTErpajbHbIX CyMM. OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOTO UHTErpajia
nepBoro poja. CBeleHHE KPUBOJMHEWHOIO WMHTErpajia MEepBOro poja K MHTerpaily Pumana.
KpuBosnuHelHbplii UHTErpal BTOpPOro poaa (MO KOOpAMHATaMm) BIOJb IJIOCKOW WU
MPOCTPAHCTBEHHOW KpPHUBOW KaK IMpelesl HUHTErpajbHbIX CcyMM. OCHOBHBIE CBOWCTBa
KPUBOJIMHEHHOT0 UHTETpaJia BTOporo pojaa. CBeeHre KPUBOJIMHEIHOI0 MHTErpajia BTOPOro pojia
K uHTerpaily Pumana. CBsizb MeXy KPUBOJIMHEUHBIMA MHTETPAJIAMU [IEPBOTO U BTOPOTO POJA.
[Tpuno>keHns: KpUBOJIMHEHHBIX MHTETpajioB. BelunciieHne paboThl CUIIBI MIPU KPUBOJIMHEMHOM
NEPEMEIICHHUH Tea.

®opmyna ['punHa. Y ci1oBusS HE3aBUCHMOCTH KPUBOJIMHEHHOTO HHTErpajia BTOPOTo poJia OT BEIOOPA
IJIOCKOTO KOHTYypa MHTEIPUPOBAHUSA, COCIMUHSIONIETO JBE JAHHbIE TOYKH IUIOCKOCTH.
[TepBoobOpaznas monHoro nuddepenimana, HHTErpal ot MoJHOTo AuddepeHimana Kak pasHOCTh
3HAYCHHM ITePBOOOPA3HOM.

3anauyu, TPUBOJAIIME K MOHITHIO MOBEPXHOCTHOIO MHTErpaja IO IJIOIIAAu IMOBEPXHOCTH, IO
koopauHataMm. KBagpupyemble  NOBEPXHOCTH, IUIOHIaAb  MOBepxHOcTU. lloHstne o0
MOBEPXHOCTHBIX MHTErpajax MepBOro U BTOPOro pojJa, UX CBOMCTBaX, UX CBEJECHUU K JBOMHBIM
MHTErpaJlaM.

®opmyna  Octporpaackoro-l'aycca u  dopmyna Crokca. VYCIOBUS — HE3aBUCHMOCTH
MOBEPXHOCTHOTO WHTErpajia BTOPOro poja OT BhIOOpa MOBEPXHOCTH, HATSHYTOW Ha IaHHBIN
KOHTYp. Y CIIOBHSI HE3aBUCHMOCTH KPUBOJIMHEHHOTO MHTErpajia BTOPOTO Po/ia OT BEIOOpa KOHTYpa
MHTErPUPOBAHUS, COSANHSIONIETO IBE€ JaHHbIE TOYKU MPOCTPAHCTBA.

CkaisipHble U BEKTOpPHBIE MOJIS. ['palueHT CKAJIIPHOIO OIS, IUBEPIEHLUS U POTOP BEKTOPHOTO
nosst. lupkynanuss BEKTOPHOro 1Mojis BAOAb KpuBOW. [lOTOK BEKTOpHOro mojs uepes
noBepxHocTb. Popmyibl Ctokca, Octporpaackoro-I'aycca B 0003HaueHUAX BEKTOPHON TEOpUU
nons. lloreHumanbHble W coneHouAanbHble Tond. JuddepeHnnanbHble Onepanu BTOPOTro
nopsiaka, oneparop Jlannaca

4. ITepedyennb y4eOHO-METOAMYECKOro oO0ecHeYeHHs A CAMOCTOSITEJbHOW PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosiTenbHasi paboTa CTYIEHTOB SBISIETCST 0co00M (opmoll opraHuzauud y4eOHOTo
npoliecca, MNPEACTaBIAONIas COOO0H IJIaHUPYEMYIO, I103HABaTEIbHO, OPraHMU3ALMOHHO U
MCTOANYCCKNU HAIPaBIKACMYIO JCATCIBHOCTh CTYACHTOB, OPUCHTHUPOBAHHYIO Ha AJOCTHXKCHUC
KOHKPETHOI'O  pe3ynbTaTa, OCYIIECTBIsIeMyl0 ©0e3 TMpsAMOH IOMOILIM  IpernoaaBaTes.
CamocrosiTenbHas padoTa CTYAECHTOB SIBISICTCS COCTABHOM 4acThlO y4eOHOW pabOTHI M MMeeT
LENIBI0 3aKpelyieHne U YriyOJeHue MOJydyeHHbIX 3HAHWM M HaBBIKOB, MTOMCK U MpHOOpeTeHne
HOBBIX 3HaHPII>i, a TaKXKXE€ BBIIIOJIHECHHUEC y‘I€6HI>IX 3aﬂaHHI>i, IMOATOTOBKY K NPECACTOAIINM 3aHATHAM
U 9k3aMeHy. OHa IpelycMaTpUBaeT, Kak MpaBuilo, pa3paboTKy pedepaToB, HaNKMCaAHHUE TOKIA/IOB,
BBITIOJTHCHHUE TBOPUYCCKUX, MHAUBHUAYAJIbHBIX BallaHI/Iﬁ B COOTBETCTBUHU C y‘Ie6HOI7I HpOFpaMMOI\/’I
(TeMaTUYeCKUM IUIAHOM M3YYEHUs TUCHMIUIMHBI). Tema JUIsl TaKOro BBICTYIICHHSI MOKET OBITh
IpeUTo’KeHa TPeToAaBaTeieM WM W30paHa CaMUM CTYACHTOM, HO MaTepHall BHICTYIICHUS HE
JOJDKEH — AyOnupoBaTh — JIEKIMOHHBIA — MaTepuan. PedepaTuBHBII — Marepuan — CIYXHT
JIOTIOJTHATEIFHON HMH(pOpManue s paboThl Ha MpPaKTHYECKUX 3aHATHAX. OCHOBHas I€Jh
JTAHHOTO BUJA pabOThl COCTOMT B OOYYEHUH CTYJCHTOB METOAAM CAMOCTOSITENbHOU paboThI ¢
y'-Ie6HI)IM MaTCpHuaioM. HJ’I?I MOJIHOTBI YCBOCHHA TEM, BBIHCCCHHBIX B IPAKTHYCCKUC 3aHATHA,
TpebyeTcst pabora ¢ mepBoucToyHMKamMH. Kypc mpeaycmaTrpuBaeT CaMOCTOSTENbHYIO paboTy
CTYZIEHTOB CO CIICIMANbHONW JmTeparypoil. Cienyer OTMETHTh, YTO CaMOCTOSTENbHAs padoTa
CTYZICHTOB PE€3yJIbTaTHBHA JIUIIIb TOTJa, KOT/Ia OHA BBIIOJIHIETCS CUCTEMAaTHUECKH, IUIAHOMEPHO
¥ [IeJIEHANPABIICHHO.



3amaHus AN CaMOCTOATENBHOM pPabOThl MPEIycMaTpUBAIOT HCIIOJIB30BaHUE HEOOXOIUMBIX
TEPMHHOB ¥ HNOHATHH 10 mpobiemaTrke Kypca. OHM HalleMMBalOT HA MPAKTHYECKYIO paboTy 1Mo
NPUMEHEHHIO U3y4aeMOoro MaTepuaia, IOMcK Onbauorpauyeckoro MaTepuaia u 3JeKTPOHHBIX
WCTOYHUKOB HH(GOPMAIMH, WUTIOCTPATUBHBIX MAaTepHaloB. 3aJaHUs IO CAMOCTOSATEIHHOM
paboTe 1al0Tcs IO TeMaM, KOTOpPbIE TPEOYIOT TOTOJIIHUTEILHON POPAOOTKH.

OO0muit 00beM caMOCTOSTENBHON pabOTHI CTYJCHTOB IO JUCUUILIMHE BKIIOYACT ayAUTOPHYIO
BHEAYUTOPHYIO CAMOCTOSATENIbHYIO pabOTy CTYJAECHTOB B TE€UEHUE CEMECTpA.

AynuTopHasi caMOCTOsITeTIbHAsE paboTa ocymiecTBIAeTCs B (opme BBIOTHEHUS TECTOBBIX
3aJaHMii, Keic-3a/1a4, MHCbMEHHBIX IPOBEPOYHBIX pPA0OT MO AUCHUILUIMHE. AyIUTOpHas
caMocTosATeNbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTEpUAIOB, Keic-3a/1ad 10 pasjenam
JVCLIATUTAHBL.

BreaynuropHast caMocTosTENbHAs paboTa OCYIIECTBIACTCS B hopMax:

- HOJTOTOBKU K YCTHBIM JIOKJIaJaM;

- perieHue 3aaa4 (JOMAIIHUX 33aHU) 10 U3y4aeMbIM TEMaM;

- BBITMIOJIHEHUE TPYIIIOBBIX HHTEPAKTUBHBIX 3a/IaHUM.

OC-1. UnauBuayaabHOeE 32/1aHUE

3amaua 1. Haiitu 1 n300pa3uTh Ha MJIOCKOCTU 00MACTh onpeeneHus QyHKIUH.

A B C D
Ix2+y? —4 Inx+In(-y) (Xx=5)(x+2) arcsin xzzy2
3anaua 2. HaliTu yacTHBIE IPOU3BOIHBIE IEPBOTO MOPAIKA OT (PYHKIIUH.
A B C D
3x'y? —2x+4y -6 2x* cos5y tg (3xy? + x?) (x+4y)-In(x+3y)
3agaua 3.
A) Haiirn 02 B) Haiitn 9ad Z C) Haiiru d°2
(Bx+4y)? —x®—y° In(x* + y?) XCOSY+yCOSX
3agaua 4.
A) Haitrnr dU B) Haiiru 9rad C) Haitru d°2
(2x -y +32)° e +2x-3y+4z Xyzza+£
X
dz dz dz 0z ﬂ

3amaua 5. A) Haiitu dt (B Tex 3agauax, re 9TO YKa3aHo, He dt ,a dx ). B) Haiitn ou  ov

A) ®
z(x;y)=m; X =sin3t - y=t'+5 2(x;y) = x-arctgy . "

dy oz Or

Bagaua 6. A) Haitzure 9X | memons3ys popmymy (8). B) Haitgure OX oy , ACTIOJIBb3Ys (hOPMYJIBI
(9).
! ! Z” " ”

. z
C) Haiigure “*, 7Y, 7 "W ™% ycnonb3ys HEMOCPEACTBEHHOE AU depeHIIMpoBaHe O0EHX
YacTel ypaBHEHMS.

u
v-y=3u-2v

A B C
x> +y?+x-siny=0 IN2x+3y +72)+ xy’z® =2 x> +y*+5z+2°=0
3anava 7. HaiiTu Touku SKkcTpeMyMa (QyHKIIHIA.
x> y? x* y? 2x% +2y% —24x% + 27y?

S+ 2 —X+2y+5 Z—x?-16x+2- -9y
2 2 3 2



3amaua 8. Haiitu HauGosnbilice ¥ HaMMEHbBINEE 3HAUYCHUS (DYHKIMU B 3aMKHYTOM obmactu {7,

— y? 2 _ywW—¥X— Cy — =3
OrPaHMYEHHONW YKa3aHHBIMU JTMHHUAMM. Z=X 4y =Xy =X=y.Dix=0, y—O, y=3-x

OC-2. KonrpoabHas padora

jj (1 2x° Y +16x°y ) dxdy;

n

D: le,y:xg,y:—\]';.

1. Beruucinutb

2. Berauciante

jijx dx oy d;

V.y=10x,y=0 x=1,

z=xy, z=10.
3. Haiitu mnomaas Gpurypsl, orpaHU4eHHOMN TaHHBIMU JTHHHUSIMH

¥ -2y+x° =0,
v —dy+x° =0,

y=x/3, y=-3x

4. ITnactunka D 3agaHa orpaHUYMBaIOLIIMMU €€ IUIOCKOCTAMH, M - HOBEPXHOCTHAS! MJIOTHOCTb.
Haiitn Mmaccy niacTuHkH

D:x=1y=0,3"=4x (y=0);
u="7x"+y.
5. Haiftu o6beM Tena, 3aJaHHOTO OTPaHUYMBAIOIIMMU €T0 ITOBEPXHOCTIMU

y=16@, y=«/§,

z=0 x+z=2.
6.Haiitn O6’beM T€JIa, 3aIaHHOT'O0 OTPAHNYNBAIOIIUMHA €TI0 MTOBEPXHOCTIAMU

z=9-x2—32,
0z/2=x*+ 1°.
7.Hatitn O6T:CM TCJ1a, 3aIaHHOTO OTPAaHUYNBAOIIIUMH €TI0 MMOBEPXHOCTAMU
z= 2—12(.}:2 +y2),
z=24x+2.

8.Haiitu 00beM TCJIa, 3aJIaHHOTO HECPAaBCHCTBAMU



15,1n:2+J,='2+z2 =49,

OC-3. IIpumepHbIii IepevYeHb TeM J0KJIAI0B U pedepaToB

1. ['pazueHT 1 ero NpuUIOKEHHUS.

2. Teopema o cucreMe HesIBHBIX (DYHKLUHN U €€ MPUIIOKEHUS.

3. OKcTpeMaibHbIe 33J]a4l T€OMETPUUYECKOT0 COAepKAHUS A (PYHKLIUH HECKOJIBKUX
[IEPEMEHHBIX.

4. OKcTpeManbHble 3a/1a4ui (U3NYECKOTO coiepKaHus JUIsl PYHKIMHM HECKOIbKUX
[IEPEMEHHBIX.

S. OKcTpeMalbHbIe 33]a4i MPAKTUYECKOT0 CoiepKaHus JUIsl (PYHKIMIA HECKOIBKUX
[IEPEMEHHBIX.

6. 3aauu Ha YCIOBHBIM SKCTPEMYM SKOHOMHUYECKOTO COJEPKAHMUS.

1. 3amauu Ha YCIOBHBIA AKCTPEMYM (HU3UIECKOTO CONEPIKAHMSL.

8. JlocTaTouHble yCI0BUS YCIOBHOTO SKCTPEMyMa.

9. N-KpaTHbIE UHTETPAJIbI U X CBOMCTBA.

10. KpuBonuHneiinbie HHTErpaibl GYHKIMN N IEpeMEHHBIX.

11. Paznuunble MOAXOABI K OIIPENEICHUIO IUIOLIANA TOBEPXHOCTH.

12. ['eomeTprueckue NpuIoKEHUs KPaTHBIX NHTErPAJIOB.

13. ['eomeTpryeckue NpuIoKeHUsI KpUBOJIMHENHBIX UHTETPAJIOB.

14. Puznyeckue NpUIoKEHUS KPATHBIX, KPUBOJUHENHBIX U TIOBEPXHOCTHBIX HHTEIPAJIOB.
15. CkansipHble U BEKTOPHBIE MOl B PU3UKE U B MAaTEMATHUKE.

na camocmoamenvnoii R0020MOEKU K 3AHAMUAM NO OUCUUNIUHE DEKOMEHOYEMCs
UCnOJ16b308aMmb yueOHO-MemoOuecKue Mamepuaisl:

1. Boaxoa H.A., CromspoBa WU.B., ®ommanosa E.B. Hcropus maremaTuku: ydeGHO-
MeToau4eckue pekomeHaauuu. —Y npsiHoBcK. YII'TIY um. M.H. VnbsHosa. 2017 — 39 c.
2. Pacnyrbko T.B., CubupeBa A.P. OyHKIUM HECKOIBKHX IMEPEMEHHBIX: METOJUYECKUe
yka3zaHus. —YIbsHOBCK: Yl TV, 2004. — 32 ¢. — 2017 [DneKTpOHHBIH].
3. CubupeBa A.P., Purep T.B. KpaTHsle unterpansl. MeToguueckue yka3aHusi K TUIIOBOMY
pacdeTry 1o BhICIICH MaTeMaTtuke. —Y IbstHOBCK: YL TY, 1997. —32 c. — 2017 [DneKTpOHHBIH].
4. CubupeBa A.P., CaBunoB H.B. KauecTBeHHBIE 3ajauuM M KOHTPIPHUMEPHl Ha TEMY
«[Ipenensly. Metoaudeckne ykazanws. — YiabsHoBck: Yul'TY, 2001. — 32 c. -2017
[ DIIEKTPOHHBIH].

S. IIpumepHbIe OLEHOYHBICE MAaTEPHAJbl I8 MPOBEACHHS TEKYLIero KOHTPOJS
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallui 00y4YalomuXxcs 1o JMCUUIINHe

Opraﬂmauuﬂ H IIPOBEACHUE aTTECTAUU CTYACHTA



®I'OC BO B cooTBeTCTBMM C MpUHOMIAMHU bBOJIOHCKOroO Ipolecca OpUEHTHPOBAHBI
IPEUMYILIECTBEHHO HE Ha COOO0IIEHNE 00y4JaroieMycsl KOMIUIEKCa TEOPETUYECKUX 3HAHUH, HO Ha
BBIpabOTKyY y OakaiaBpa KOMIETEHIMA — TMHAMUYECKOro Habopa 3HaHWM, YMEHUH, HABBIKOB U
JMYHOCTHBIX KA4eCTB, KOTOPbIE IMO3BOJIAT BHITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TpyJla ¥ YCHEUIHO NPO(ECCHOHATBHO PEaT30BbIBATHCSL.

B mnpouecce onenku OakanaBpoB HEOOXOIMMO HCIOJB3YIOTCS Kak TPaJULMOHHbBIE, TaK HU
MHHOBAIlMOHHBIC THUIBI, BUABI U (GOpPMBI KOHTPOJSA. IIpM 3TOM MOCTENEHHO TpaaUIIMOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B PpYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJAa, 4 WHHOBAaLlMOHHBIE
CpeCcTBa alalTUPOBAHBI JJIs IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.
Ileqi mnpoBegeHUusi aTTecTallMM — IIPOBEPKAa OCBOEHHUS 00pa30BaTEIbHOM MPOrpPaMMBI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.
IIpomexyTouyHasi aTTrecTalMs OCYIIECTBISETCS B KOHLE CEMECTpa M 3aBEpIIAET U3YyYCHHUE
JUCLIUTUTMHBL, TIOMOTAET OLEHUTh KPYIMHBIE COBOKYITHOCTH 3HAaHWHM M yMeHUH, (opMUpOBaHUE
OIPEICICHHBIX KOMIICTCHIIUN.

OueHOYHBIMU CPEICTBAMHU TEKYIIETO OLIEHUBAHUS SIBISIFOTCS: JOKJIAJ, TECThI 10 TEOPETUUECKUM
BOIPOCAaM JUCLMIUIMHBI, 3aIlUTa MPAKTHYECKUX paboT u T.n. KoHTpoab ycBoeHMsI marepuaia
BEJIETCS PErYJSIPHO B TEYCHHE BCETO CEMECTpa Ha MPAKTUIECKUX (CEMHHAPCKHX, Ta00paTOPHBIX)
3aHATHSAX.

Ne CPEJCTBA OHEHUBAHUA, OO6pazoBarenbHbIC
H/H HCHOJIB3YEMBIC IJI1 TCKYLICTO OLICHMBAHUS IMOKA3aTCIIA pCSyJ'ILTaTLI JIUCLIUILINHBI
(hopMHUPOBAHUS KOMITCTCHIINI
OC-1. UnauBuyanbHOE 3aJaHUE OP-1. 3naer MeTObl KPUTUYECKOTO
OC-2. KonTponbHas paboTa. aHaIM3a U CUHTE3a HHPOPMAITUH
OC-3. IlpumepHbIii IepedeHb TeM I0KIaaoB U | OP-2 YmeeT npuMeHsITh CUCTEMHBII
pedeparoB MOJXOJ AJISl PEeIICHUS
MOCTABJICHHBIX 3a]1a4




OueHovHbIE CpeAcTBA AJIS POMEKYTOTHON
arrecTauuu
3a4yeT (3K3aMeH)
4 cemecTp - 3K3aMeH B (hOpMe YCTHOTO
cobecenoBaHus
OC-4.9x3ameH

OP-3 Bnageet HaBRIKaMU
pedIieKcuu 1Mo MOoBOy COOCTBEHHOM
Y 4y>KOU MBICIUTEIIbHOMN
nesitenibHocTH OP-4. 3HaeT ponb u
MECTO MaTEMaTHKHU B OOIIei
KapTUHE HAYYHOT'O 3HAHUS,

OP-5. 3naer cTpyKTypy, COCTaB U
TUIAKTHYECKHUE SAMHUIIBI
coJIepKaHus MIKOJILHOTO Kypca
MaTEeMaTHKH.

OP-6 ymeer ocymiecTBISATh OTOOP
y4e0OHOTr0 COoIep KaHUs ISl €T0
pean3aluy B pa3InuHbIX popMax
00y4YeHHUS B COOTBETCTBUU C
COBPEMEHHBIMH TPEOOBaHUSMU K
00pa3zoBaHMUIo.

OP-7 Bnaneer nercTBUEeM
MPOSKTUPOBAHHMSI PA3TUIHBIX (hopM
y4eOHBIX 3aHATUH,

OP-8 BazmeeT HaBBIKOM
MPUMECHECHHS Pa3IMYHBIX METOJIOB,
MIPUEMOB U TEXHOJIOTUH B
o0yuenuun matematuke OP-9. 3naet
XapaKTePUCTUKY JTUUYHOCTHBIX,
MPEIMETHBIX M METAIIPEIMETHBIX
pPE3yNbTaTOB B KOHTEKCTE
00y4eHHUs1 MaTEMaTHKE;

OP-10. 3HaeT ocobeHHOCTH
WHTETpaliK YIYeOHBIX TIPEIMETOB
JUTSL OpraHU3alliy Pa3HBIX CIIOCOOOB
y4eOHOU NeSATENbHOCTH.

OP-11 Ywmeer oka3piBaTh
MeAarorn4ecKyro MoAepxKKy
00y4JarmuMcsl B 3aBUCUMOCTH OT HX
00pa30oBaTeNbHbIX PE3YIbTATOB;
OP-12 Ymeer opranu3oBbIBaTh
yueOHBI MpoLecc C
HCIIOJIb30BaHUEM BO3MOKHOCTEHN
00pa3oBaTeNbHOM cpebl s
pa3BUTHA UHTEpPECa K IPEIMETY B
paMKax ypOyHOH U BHEYPOUHOH
JIeATETbHOCTH
OP-13. Braneer HaBbIKamMu
OpTaHH3aIH U TPOBEICHUS
3aHATHI C UCIIOJIb30BAaHUEM
BO3MOYKHOCTEH 00pa3oBaTebHOM
Cpelbl TSl TOCTHKEHUS
00pa3oBaTeNbHBIX PE3yabTaTOB U
o0ecrnieyeHus KauecTBa yueOHo-
BOCIIMTATEIBHOIO IIpoliecca
CpeJICTBAMU MaTeMAaTHUKH.




OmnucaHne OIIGHOYHBIX CPEACTB W HEOOXOIUMOro o0OopyaoBaHHsS (JEMOHCTPAIIMOHHOTO
MaTepI/IaJIa), a TaK XK¢C Hpoue;[ypm nu KpI/ITCpI/II/I OILICHHUBAaHUA I/IHI[I/IKaTOpOB JOCTUIKCHUA
KOMIICTCHIIMIA Ha Pa3JIMYHBIX dTaNax ux (JOPMHUPOBAHHS B MPOIIECCE OCBOCHUS 00pa30BaTEIIbHON
HpOI‘paMMBI HpeI[CTaBJ'IeHbI B CDOHIIG OIICHOYHBIX CpeZ[CTB JJIs TeKymero KOHTpOJ’I?I yCHCBaeMOCTI/I
U TIPOMEKYTOYHOM aTTECTALMU 110 JTUCITUILINHE.

Mamepuanwl, ucnoyb3yemole 011 MEKyuLe20 KOHMPOJis yCHesaAeMoCmu
odyuarowuxca no oucyuniune
Matepualisl 1JIs1 OpraHU3alii TEKYICH aTTeCTallMK MPEJACTABICHBI B I1.5 TPOrPaMMBI.
0C-4. Dx3amen
[TpumepHBbIC TPAKTUYECKHE 3a/IaHUS K SK3aMEHY

1. @DYHKIUN HECKOJBKUX IE€PEMEHHBIX: O00JIacCTh OIpeNeNeHus, JUHUU (TIOBEPXHOCTH)
YPOBHSI, CIIOCOOBI TPapUUECKOT0 MPEACTABICHHUS (PYHKIMHA JBYX, TPEX MEPEMEHHBIX.

2. [Tpenen GpyHKIMM HECKOIBKUX EPEMEHHBIX: OIPEACICHUE B TEPMUHAX OKPECTHOCTEH U B
TEPMMHAX TOcie10BaTeIbHOCTEN. HenpepbIBHOCTh (DyHKIIMM HECKOJIBKUX MEPEMEHHBIX.

3. YacTHble TPOU3BOAHbBIE (DYHKIIMHU HECKOJIBKUX MEPEMEHHBIX

4. [Tpon3BonHas GyHKINK HECKOIBKUX MEPEMEHHBIX B TOUKE O 33JaHHOMY HAIPaBIICHHIO.

["'eomeTpHUUEeCKHl CMBICI IPOU3BOHBIX 110 HAIIPABJIEHUIO, YACTHBIX IPOM3BOIHBIX (DYHKIIMHU JIBYX
IIEPEMEHHBIX.

S. I'panueHT (QyHKIMHM HECKOJIIBKMX II€PEMEHHBIX B TOYKE, I€OMETPUUYECKUHA CMBICI
rpaJleHTa.

6. JuddepeHunpyeMocTs GYHKIIMH HECKOIbKUX MEPEMEHHBIX, MOIHBIA quddepeHiman.

1. ['eomerpuueckuii cmpica monHOro auddepeHnnana (yHKIUHA JABYX MEPEMEHHBIX;
KacaTeJbHasl IIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

8. HeoOxoaumebie u goctaTtouynble yeiaoBus AuddepeHInpyeMOCTH PYHKIIMH B TOUKE.

9. [Tpon3BomHBIE BBHICIINX TOPSAKOB (YHKIIMH HECKOJIBKHX NepeMeHHbIX. CMelIaHHbIe
IPOM3BOJIHBIE, YCIIOBHSI paBEHCTBA CMELIAHHBIX IPOU3BOJIHBIX.

10. Juddepennnansl BbICIINX MOPAIKOB (YHKIIMM HECKOJIBKUX MEPEMEHHBIX, opMa n-ro
muddepeHnmana.

11. ®opmyna Telinopa ans GyHKIIUN HECKOJIBKUX IIEPEMEHHBIX.

12. Teopema o cymectBoBaHuM HesBHOM (yHkiuu. Teopema o nuddepeHupoBaHun
HesiBHOUM QyHkumu. KacaTenbHast JI0CKOCTh M HOPMaJib K TOBEPXHOCTH, 33JJaHHON HESIBHO.

13. Touku »skcTpemyma (QYHKIMHM HECKOJIBKHUX TepeMeHHBIX. Heobxonumoe ycioBue
IKCTpeMyMa (YHKIIMN HECKOJIbKUX NepeMeHHbIX (Teopema depma).

14.  JlocraTouHble YCIOBHUS AKCTpeMyMa TOYKM (YHKIHMU HECKOJbKUX IEPEMEHHBIX B
TEpMHHAX BTOpoOro nuddepenuana.

15. Touku skcTpeMyMa (QyHKLIMH HecKoJdbKuX nepeMeHHbIX. Kpurepuit CunbBectpa (6e3
nokazarenberBa). Caydail pyHKIMH IBYX NEPEMEHHBIX.

16.  YcnoBHBIN 3KCTpeMyM (YHKIIMHM HECKOJIBKHX MEPEMEHHBIX IPU OJHOM MIJIM HECKOJIBKHX
YCIIOBHSX CBSI3U. METO NCKITFOUEHUS IIEPEMEHHBIX.

17. Meton HeonpenenaeHHbIX MHOXHTeel Jlarpanxka: HEOOXOIUMOE YCIOBHE YCIOBHOTO
IKCTpEMyMa B TEPMHHAX JIarpaH)XKWaHa, TOHSATHE O JOCTAaTOYHBIX YCIOBHSIX YCIOBHOTO
IKCTpEMyMa.

18. Teopema BeiiepmTpacca 1id (QyHKUHHM HECKOJBKUX IEPEMEHHBIX, OMPEECIICEHHON Ha
kommnakre. Hanbosnplee 1 HauMeHblee 3Ha4eHus (QYHKIIMU HECKOJIBKUX TIEPEMEHHBIX B 00JIaCTH.
19. 3agauu, IPUBOIAIINE K TOHATHUIO JBOMHOTO MHTErpaJIa.

20.  JIBoifHON wWHTerpas Kak TMpeaed HHTErpajibHbIX CyMM.  JlocTaTO4HbBIE YCIOBUS

CYIIECTBOBAHMS JIBOWHOTO MHTETpaa.
21. CaoiicTBa ABOMHOT0O UHTETpaA.



22. CBeneHue JBOMHOIO HMHTErpajia K IOBTOPHOMY B Cllydyae MPsIMOYTOJbHOW OOJacTH
WHTETPUPOBAHUS, B cliydae 0O0JIaCTH, DJIEMEHTAPHON OTHOCUTEIHLHO OJTHOM M3 OCeH KOOpMHAT.

23. 3aMeHa TIEpEeMEHHBIX B [JBOMHOM HHTerpaine. J[IBoWHON MHTErpag B IOJISPHBIX
KOOpJMHATAaX.

24, ['eomerpuueckue u GU3NIECKUE MPUIIOKEHUS IBOMHOTO UHTETpaa.

25. 3ana4u, IPUBOIALIME K IIOHATUIO TPOMHOIO HHTErpaa.

26. TpoitHOI MHTErpall Kak Npeaes HHTETPAIbHBIX CYMM.

217. JlocTaTouHBIE YCIOBHS CYIIECTBOBAHUS TPOMHOIO HHTErpaa.

28. CaoiicTBa TPOHHOTO UHTErpaja.

29. Ceenenue TPOMHOTO MHTErpajia K IIOBTOPHOMY B ClIy4ae MHTETPUPOBAHUS IO
npsAMOYTOJIbHOMY —mapajuienenuneny (Opycy), B ciydae 00JIacTH  MHTETPUPOBAHMUS,
3JIEMEHTAapHON OTHOCUTENIBHO OJHON M3 KOOPAMHATHBIX INIOCKOCTEM, OMHON U3 OCEH KOOPAMHAT.
30. 3aMeHa epeMEeHHBIX B TPOITHOM MHTerpajie. TpoiiHOM MHTerpal B HWIMHIPUUECKUX U B
ceprudecKux KOopJHHaTaXx.

31. ['eomerpuueckue u GU3NIECKUE MPUIIOKEHUSI TPOWHOTO HHTETpaa.

32. 3amayy, OPUBOJALIME K TIOHATUIO KPUBOJMHEHHOIO HUHTErpajia IO JUIMHE IYIH.

KpuBosnHelHbIi HHTErpan nepBoro pojaa (o JUIMHE Tyrd) BAOJb IUIOCKOM WM MPOCTPAHCTBE
HOW KPUBOH Kak Ipees MHTErPaIbHBIX CYMM.

33. OcCHOBHBIE CBOWCTBa KPUBOJMHEHWHOTO MHTErpasia mepBoro poja. CaeneHue
KPUBOJMHEHHOTO UHTErpasia IepBOro poja K uHTerpainy Pumana.

34. [IpunoxxeHns KpUBOIMHENHOTO UHTErpaia 1 poaa.

35.  KpuBonuHEiHBI HMHTErpas BTOpOro ponaa (MO KOOpAMHATaM) BIOJb IUIOCKOW WIIH

IIPOCTPAHCTBEHHON KpUBOM Kak Ipeles] HUHTErpajlibHbIX CyMM. OCHOBHBIE CBOMCTBa
KPUBOJIMHEHHOT'0 UHTETpalla BTOpOoro poaa. CBeeHNe KpUBOJIMHENHOIO MHTErpajia BTOpOro poja
K nHTerpany Pumana. CBsizb MeX1y KPUBOJIMHEHHBIMU HHTETPAJIaMU [IEPBOTO U BTOPOI'0 poAa.

36. [TpunoxeHus KpUBOJIMHEHHBIX MHTErpajoB 2 poja. Berumcinenue paboTsl cuibl IpU
KPUBOJINHEHHOM IE€PEMEILIEHUY Tea.

37. ®opmyna ['puna. BeruncieHnue miomanei ¢ IoOMOILIBIO KPUBOJIMHEWHOIO UHTETpaIa.

38.  YcnoBus HE3aBHCMMOCTH KPHBOJIHMHEHHOTO HHTETPajia BTOPOTO Pojia OT BEIOOPA IIIOCKOTO

KOHTYpa HHTETPUPOBAHUS, COCTUHSIIOIIErO JBE JaHHblE TOYKH IUIOCKOCTH. IlepBooOpaznas
noJsHOro JuddepeHnrana, UHTErpajd OT HOoJHOro Aud@epeHnuana Kak pa3HOCTh 3HAuYEHUU

epBOOOPA3HOIL.

39.  3amaum, NpUBOIANINE K MMOHIATHIO TIOBEPXHOCTHOTO MHTETPaJIa MO TUIOIIAIN TIOBEPXHOCTH.
KBagpupyemble MOBEpXHOCTH, IUIOIIA/b TOBEPXHOCTH.

40. [ToHATHE O TOBEPXHOCTHBIX MHTErpaNiaXx MEPBOTO M BTOPOTO POAA, MX CBOMCTBAX, MX
CBEJIEHUH K JIBOMHBIM HHTETpaJIaM.

41. ®opmyna  Octporpaackoro-I'aycca. VYcioBus  HE3aBHCHUMOCTH  MOBEPXHOCTHOTO
MHTETrpaja BTOPOro poja OT BbIOOpa MOBEPXHOCTH, HATSIHYTOM Ha JaHHBIA KOHTYP.

42. ®opmyna Ctokca. YCIOBUS HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTETpaa BTOPOTO poja
0T BbIOOpa KOHTYpa HHTETPUPOBAHUS, COETMHSIOIIETO /IBE JaHHBIE TOYKHU MPOCTPAHCTBA.

43.  CkanspHble W BEKTOpHBIC TOJSA. ['pajMeHT CKaJIspHOTO MO, JUBEPTCHIUS W POTOP
BEKTOPHOT'O TOJISL.

44, [{upKynsius BEKTOPHOTO NOJISI BAOJIb KPUBOM.

45, [ToTOoK BEKTOPHOTO MOJI YEPE3 NOBEPXHOCTD.

46. ®opmynsl Ctokca, Octporpaackoro-I'aycca B 0003Hau€HUAX BEKTOPHOM T€OpUH MOJIS.
47.  TloreHIMAaTIbHBIE U COJICHOUAATBHBIE MOJIS.

48. JuddepennmanbHpie onepanyuu BTOPOro mopsiaka, oneparop Jlammaca

[IpuMepHbIe NPAKTHYECKHE 32IaHUA K IK3aMeHY
2 3 3
1. Haiitu dz (Bx+4y)" —x" -y



2 y 2
—+-——-X+2y+5
2. Haiitu TO4YKM 2KCTpeMyma (DYHKIIUH. 2

3. BeM™ucIuTh
_U (1 2x%3° +16x°37° ) efxah;
i

Dx=1, yzxz, Y =—v"r;.
4.Haiitn 00beM Tena, 331aHHOTO OTPAHUYHUBAIOIIIMHU €0 TIOBEPXHOCTIMH

z=9—x?—3?,

9z/2=x* + 3.

Kputepuu oneHuBaHus 3HAHUH HA IK3aMeHe
DK3aMCHAIIMOHHBIA OWJIET COACPKUT JIBa TEOPETHYECKHX BOMpoca M 3amady (Kakabld
orieHuBaercsa Ha 20 0auioB), Ha 4 Oajia OIEHUBACTCS KPATKUI OTBET Ha IOTIOJHUTEIBHBIN BOIIPOC
HE BXOIAUIMI B Owier (BONpPOC HMMEET OJHO3HAYHBIA OTBET, BBIPAKAEMBIA OIHUM-IBYMS
CJIOBaMHU).
3a OTBET Ha KXK/IbII U3 TEOPETUUYECKHUX BOIIPOCOB
Ot 0 10 5 0a/I7I0B CTABUTCH, €CJIN:
OTBeT Ha BOMPOC MPAKTHUYECKU OTCYTCTBYET. M310XKEHBI OTJENbHBIC 3HAHUS M3 Pa3HBIX TEM,
MIPUBEICHBI HEKOTOPHIC HETOUYHBIC OINPEICICHHUS WIM HPUMEPBI, HE OTHOCAIINECS K BOIPOCY
ounera.
OT 6 10 10 6a/110B CTABUTCA, €CJIN:
JlaHbl HEKOTOpBIE OOIIHE CBEACHHS IO TEOPETUUECKOMY BOIIPOCY, HO B HUX OTCYTCTBYET SICHOCTH,
CTYJIGHT BJAJCET HEKOTOPOM TEPMHUHOJIOTHEH, HO 3aTPyAHSICTCS MPOMUILIIOCTPUPOBATH
W3JIaraeMble CBEJICHUS Ha IIPUMEPaXx.
Ot 11 10 15 6a/1710B CTAaBUTCH, €CJIN:
[IpakTH4ecky MOTHOCTHIO OTBETHUJI O CYIIECTBY BOIIPOCA, HO MO TEOPETUYECKOMY BOMPOCY HE
MpUBEN JI0KA3aTEIbCTB, JMOO TOJTHOCTHIO PACKpPbUT BOIMPOC Ha NpPHUMEpPAX, HO HE CyMel
MPEJICTaBUTh BOMPOC B 0000IIEHHOI TeopeTndeckoii popme.
Ot 16 10 20 6a/1;10B CTABUTCH, €CJIN:
JlaH TOJHBIN, pa3BEepHYTHI OTBET Ha IOCTABICHHBIM TeopeTHdyeckuil Bompoc. Moryt ObITh
JOTMyIIEHbI 1-2 Helo4YeTa Wik HETOYHOCTH, UCIIPABICHHBIE CAMOCTOATENLHO B TIPOIIECCE OTBETA.
[TpuBenens! gokazaTenbcTBa. OTBET UMEET YETKYIO CTPYKTYPY, M3JIOKEHHE MOCIEeI0BATENbHO,
pedYb rpaMoTHA.
3a peleHue 3a1auu
Ot 0 10 5 0a/17I0B CTABUTCS, €CJIN:
Pemenne 3amaun OTCYTCTBYET, HO BO3MOXKHO JIEMOHCTPUPYETCS BIQJIeHHE OTAEIbHBIMU
TEPMHHAMH, UCTIOJIE30BAHHBIMH B YCIIOBHH.
Ot 6 10 10 6aa10B CTAaBUTCH, €CJIN:
3aiaua He peleHa, HO €CTh HEKOTOPBIE TTOIXO0/IBI K peIIeHnI0. B mporiecce permeHus 10myCcKarTes
OIIMOKHU, KOTOPBIE CTYACHT HEe MOKET UCIPABUTH C IIOMOIIBIO MPENOIaBaATENS.
Ot 11 g0 15 6a1,10B CTaBHUTCS, €CJIH:
[TpakTH4ecKy MOTHOCTHIO PELIWT 33/1a4y (BO3MOKHO MMOCJIE HECKOIBKUX HABOMSIIUX BOIPOCOB
MIPETNo1aBaTeis, JU00 MOCIIe UCTIPABIICHHUS.
OT1 16 10 20 6a/1J10B CTABUTCS, €CJIN:
3ajaua TOJHOCTBIO peElIeHa (BO3MOXHBI HEOOJBINE BBIYUCIUTEIBHBIC OIMMOKH, KOTOpPHIC
CTYJEHT KOPPEKTUPYET CAMOCTOSATEIHHO TIOCTIE YKa3aHUs Ha HUX MPEMNOJIaBaTEeNIeM).
B koHIIe n3ydeHus AUCIHUILTAHBI TTOIBOSTCS HTOTH PAaOOTHI CTYJACHTOB Ha JICKITMOHHBIX H
MPAKTUYECKUX 3aHATUSAX yTEeM CYMMHUPOBaHUs 3apab0TaHHBIX 0aJIOB B TEUEHUE CEMECTpa.

Kpurepun oneHuBanus 3HAHUH 00y4al0IIMXCS 110 JMCHUIIIHHE



Dopmuposanue 6ALILHO-PEUMUH080U OYeHKU pabombl 00YYAIOUUXCSL

TTocemenne PaGora na
ITocemenue
v HpaKTI/I‘-IeCKI/IX HpaKTI/I‘IeCKI/IX 9K33.M€H, 3a4€T
JICKOIUN v
3aHATHU 3aHATHUAX
Pasbamroska mmo a 20 x 1=20
JUTOBKATIO BIAAM | 15 + 1=12 Ganmos X 272 Ganma 64 Ganna
Acemectp pabot 6aymioB
o 12 6amoB 32 GamioB 336 6amioB 400 OaymtoB
CymMapHBIit Make. Oamt
max max max max
Kpumepuu oyenusanus pabomul obyyaowecocs no umozam 4 cemecmpa
Ounenka bamianl (4 3E)
«OTIIAYHO 361-400
«XOPOIIO» 281-360
«yJIOBJIETBOPUTEIHHOY» 201-280
«HEYJOBJIETBOPUTEIBLHO 200 u MeHee
6. MeToanyeckue yka3aHus JJis1 00y4al0mMXCs 10 OCBOCHUIO 1M CHUITUHbBI

VYceneuHoe u3ydyeHue Kypea Tpedyer oT 00y4aroLuxcs OCeeHNs JIEKLIUMH, aKTUBHON paboOThI Ha
IPAKTUYECKUX 3aHATHUSX, BHIITOJIHEHUS BCEX YUEOHBIX 3a/laHui IperoaaBaress, O3HaKOMJICHUS C
OCHOBHOH U JIONIOJHUTEIbHOMN JIUTEPaTypOi.

3anuch JeKHMH — OAHa M3 (OpM aKTUBHOM CaMOCTOSTENbHOM pPabOThI OOyuaroluxcs,
TpeOyrolasi HaBbIKOB U YMEHMSI KPATKO, CXEMaTHUYHO, [TOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBATh
OCHOBHBIE TIOJIOKEHHUS, BBIBOJIBI, 00001IeHNs, (HOPMYIHPOBKH. B KOHIIE JIEKIIMU TIpEro1aBaTeb
ocTaBiseT Bpems (5 MHMHYT) JUid TOro, 4yToObl OOyyarolmiuecss UMeNd BO3MOXKHOCTh 3aJaThb
YTOUHSIOLIME BONPOCHl MO H3yd4aeMOMYy Marepuany. [3-3a HEIOCTaTOYHOrO KOJIMYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YJIAeTCs OCBETUTh B IOJHOM O0BeMe, MO3TOMY
IpenojaBaresb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BHIHOCUT Ha CaMOCTOSITENIbHYIO
paboTy CTYJEHTOB, PEKOMEH ysl TY MM UHYIO IuTepaTypy. Kpome aToro, uis 1ydiiero OCBOeHuUs
MaTepuaia W CHUCTeMAaTH3allMM 3HAHWU MO AMCLUUILIMHE, HEOOXOJUMO IOCTOSHHO pPa3dupaTh
MaTepuaibl JIEKIMH 10 KOHCHEKTaM M y4deOHbIM mocobusM. B ciydae HeoOxomumocTu
o0Opamarbes K NpenojaBaTelto 3a KOHCYIbTallueH.

IToaroroBKa K NpakTHYEeCKUM 3aHATHAM.

IIpy mOAroTOBKE K MPAKTUYECKUM 3aHATHUAM CTYACHT JOJDKEH U3YYUTh TEOPETUUECKUN MaTepHall
Mo TeMe 3aHATHS (MCHOJIb30BAaTh KOHCHIEKT JIEKUUH, H3YyYUThb OCHOBHYIO JIMUTEpATypy,
O3HAKOMUTBCSI C JIOTIOJHUTENIHOW JTUTEpaTypoil, Mpu HEOOXOAMMOCTH JONOJIHUTH KOHCIIEKT,
Jiesias B HEM COOTBETCTBYIOIIME 3alIMCH U3 JINTEPATYPHBIX HCTOUYHUKOB). B ciyuae 3aTpyaHeHuid,
BO3HHUKAIOIIMX MPU OCBOCHMM TEOPETHYECKOr0 MaTepuala, CTYIEHTY cliefyeT oOpaiiarbes 3a
KOHCYJIbTallMel K mpenojasarento. Masg Ha KOHCyIbTalMI0, HEOOXOIUMO XOPOIIO MPOJyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHMS.

B Hauane npakTH4ecKOro 3aHATHS MPENOaBaTeNb 3HAKOMUT CTYIEHTOB C TEMOM, OTJIallaeT IJIaH
IPOBE/ICHUS 3aHATHS, BbIACT 33aHNus. B TeueHue 0TBEICHHOT0 BpEMEHH Ha BHIMIOJIHEHUE paOOThI
CTYJEHT MOXET 00paTUTHCS K MPEenoJaBaTeliio 3a KOHCY/IbTalluel Uil pa3bsiCHEHUsIMU. B KoHIe
3aHATHUS POBOAUTCS MPUEM BBIMOJIHEHHBIX 3aJaHU, cOOece0BaHUE CO CTYIACHTOM.
Pe3ynbTaThl BHINOSHEHUS NMPAKTUYECKUX 3[aHUI OIlEHMBAIOTCS B Oajlax, B COOTBETCTBUH C
0aJUIbHO-PEUTHHTOBOW CHCTEMON YHUBEPCUTETA.

Ili1aHbl NPAKTHYECKUX 3aHATHH



4 CEMECTP

3anstue 1. [Inan. ®ynknuu Heckodbkux nepemMeHHbIX. O0macTs onpeaenenus. I'paduk. Jlunun
U oBepxHocTH ypoBHs. [Ipenen ¢pynkuuu B Touke. HernpeprIBHOCTS.

3anstue 2. Ilman. Yactaeie mnpomsBoaHbie. JluddepennupoBanue QGYHKIUHA HECKOJIbKHX
nepemennbiX. [lomublit auddepennnan, cBA3b ¢ YacTHBIMH MPOU3BOAHBIMU. [ 'pajnueHr,
IIPOU3BO/HAS 11O HAMPABIICHHUIO.

3anstue 3. ITnan. KacarenbHas u HOpMaib K MOBEPXHOCTU. ['€eOMeTpUUECKUN CMBICI MTOJIHOIO
nuddepennuana GyHKIuU IByX nmepeMeHHbIX. [Ipmioxenus muddepennmana B mpuOInKEHHBIX
BbIUMCIEHUSIX. YacTHble NPOU3BOJHBIE BBICHIMX MOPSAKOB. TeopeMa O HE3aBUCUMOCTH
pesynbTaTta quddepenunpoBanus ot nopsaka auddepenimpoanus. uddepeHnnansl BRICIIHX
HOPSJIKOB, UX NTHBAPUAHTHOCTD B CIIy4yac 3aMEHbI IEPEMEHHBIX.

3anstue 4. [lnan. [IpousBoanbie cnoXHBIX GyHKIMA. HesBHble (yHKIHM. Teopema
cymiectBoBaHM M AudQepeHurpoBaHus HESBHBIX (yHKIMHA. Bplumcienue MpOU3BOAHBIX
HESBHBIX ()YHKIIHA.

3anarue 5. Ilman. DkctpeMyMbl (QyHKIMH HECKONBKHX NepeMeHHbIX. HeoOxommumoe ycioBue
3KcTpeMmyMa. JlocTaTouHble YCIOBUS 3KCTPEMYMA.

3anarue 6. [lnan. YcrmoBHBIN 3KCTpeMyM (YHKIMH HECKOJIBKHX INEPEMEHHBIX HEOOXOJNMBIN
IPU3HAK YCIOBHOIO 3KcTpemMyMma. MeToq HeomnpeaeneHHbIXx MHoxuTened Jlarpamka.
JlocTatouHblil IpU3HAK YCIOBHOI'O SKCTPEMYyMa.

3ansatue 7. Ilnan. Pemenue 3a1ay Ha HaXo)K/I€HUE HAUOONBILIErO0 M HAUMEHBIIETO 3HAUYECHUM
(GyHKIIMY HETIPEPHIBHOM B 3aMKHYTOM, OrpaHUYEHHOHN 001acTy.

3ansarue 8. Ilnan. Pemenne TEKCTOBBIX 3a/a4 Ha HAXOXKACHHWE HAMOOJIBIIETO M HAMMEHBIIETO
3HaYeHU (QYHKIMM HEMpPEepbhIBHON B 3aMKHYTOH, orpaHndeHHoW obnactu. IloctpoeHue
MaTeMaTU4YeCKUX MOJENIEeH 3a1ad.

3ansarue 9. KontponbHas pabora.

3anstue 10. Ilnan. JIBoiiHple wuHTerpaibl, ux cBoiicTBa. CBelneHHE ABOWHOIO MHTErpaia K
MOBTOPHOMY. 3a/1auil Ha HaXOKJECHHUE JBOMHBIX HHTErPalOB B JEKAPTOBBIX KOOPAUHATAX.
3anstue 11. [lnan. 3agaun Ha HaXOXKJIEHUE TPOMHBIX MHTETPAIOB B JIEKAPTOBBIX KOOpPAMHATAX.
[TpunoskeHns KpaTHBIX MHTErPajIoOB.

3ansatue 12. 3ameHa mepeMeHHBIX B KpaTHOM HHTerpaie. JIBoWHON MHTErpas B MOJSPHBIX
KOOpJMHATAaX.

3anstue 13. I[lnan. TpoiiHON MHTErpan B MWIMHAPUYECKUX KOOpAUHATaX. TpoiHOM MHTErpan B
cepruiecKkux KoopJHHaTaXx.

3ausatue 14. Ilnman. T'eomerpuueckue MNPHIOKEHUS KpaTHBIX HUHTErpajioB. Puznueckue
IIPUJIOKEHUS KPATHBIX HHTErPAJIOB.

3anstue 15.KontponbHas padoTa.

3ansatue 16. [Inan. 3agaum, NpUBOAAIINME K MOHATUAM KPUBOJIMHEHHBIX WMHTETPAIOB IIEPBOTO
pona. OmnpeneneHus KpUBOJIMHEMHBIX MHTErpaioB. (OCHOBHbBIE CBONCTBA U BBIUHCIICHHE
KPUBOJIMHENHBIX MHTErPajIoB epBoro poaa. [Ipuinokenns KpuBOJINHENHBIX HHTErPAIOB IEPBOTO
pona.

3ansarue 17. [Inan. 3agaun, NpUBOJAIIME K TOHATUSAM KPUBOJMHEHWHBIX HMHTETPAJIOB BTOPOIO
pona. OCHOBHbIE CBOMCTBA M BBIYMCIIEHHE KPUBOJIMHEWHBIX MHTETpajioB BTOporo ponaa. Pabora
IpU JBWKCHUM MAaTEpUAIbHOM TOYKM BAOIb KpuBod. @opmyna I['puna. Ilpunoxenus
KPUBOJIMHENHBIX MHTETPAJIOB BTOPOTO POJia K HAXOKJICHHIO ITOMael. Y clIoBUS HE3aBUCUMOCTH
KPUBOJIMHENHBIX MHTETPAJIOB BTOPOI'O POJa OT IIyTH UHTETPUPOBAHUS U UX HCIIOIb30BaHUE.
3anarue 18. [lman. Ilnomanbk moBepxXHOCTH, €€ BblUKCIeHHE. OnpenesieHue MOBEPXHOCTHOTO
MHTETpajla NEPBOro poJa, OCHOBHBIE CBOWCTBA M BbIUMCIEHME. [IpHUiIojkeHNsT MOBEPXHOCTHBIX
MHTETPAJIOB IIEPBOT0 poja.

3ansarue 19. Ilnan. BektopHsle nosns. BekTopHble TMHUM M BEKTOpHBbIE NoBepxHOCTH. IloTok
BekTOpHOro mnoiysa. Teopema Octporpaackoro. JlMBepreHuMsi, WHBAPUAHTHOE OIPEICIICHHUE,
¢u3nueckuit cMbica 1 Berancienue. ConeHouanbHble mons. OCHOBHBIE CBOMCTBA.



3ansrue 20. [Inan.  Jluneinslii unTerpan nosd. Hupkynsauusa. Teopema Croxca. Porop,
MHBapUaHTHOE OIpeJieNIeHne U (PU3NUECKUIl CMBICII. Y CIIOBHE HE3aBUCUMOCTH KPUBOJIUHEHHOTO
UHTETpajla OT IMYTH HUHTerpupoBaHus. [loTeHUManbHbBlE MOJS, YCIOBUS IOTEHIMAIBHOCTH.
Beruucnenue aMHEHHOro UHTErpaia B cllyyae MOTEHLIUAIBHOTO MOJIS.

7. IlepeyeHb OCHOBHOM ¥ JI0NIOJIHUTEILHON yueOHO# uTeparypsbl, UHTEepHeT-
pecypcoB, HEOOXOAMMBIX /1JIsl OCBOEHHS M CUMILUIUHBI
OcHoBHasi IuTEparypa
1. Kynpsisues JI. JI. Kpatkmii kypc matemarmueckoro aHamuza. T.1. QuddepenunanpHoe u
MHTETpajibHOE UcUuciieHus: QyHKIMM ogHoi nepemenHoi. Psanpr: Yuebnuk / JI.J. Kynpsasues. — M.:
Omwmarmur, 2015, - 444 c¢. - ISBN  978-5-9221-1585-8. — URL:
https://znanium.com/catalog/document?id=293958&showcollections=1
2. Kynpsisues JI. JI. Kparkuii kypc Maremarudeckoro asaiauza : ydeOHuk. T. 2.

JuddepeHnnanbHOe U UHTETPAIBHOS UCUUCIICHUS (PYHKIIMKA MHOTHUX TIEpeMEHHBIX. [ apMOHUYECKUi
ananu3: YueOnuk / JI.I. Kynpssues. — M.: ®usmartnut, 2003. — 424 c. — ISBN 5-9221-0185-4. URL.:
https://znanium.com/catalog/document?id=303181&showcollections=1

JlonoJIHUTeIbHAS JIUTepaTypa
1. @uxtenronsil, .M. Kypc nuddepenuanibHOro 1 MHTETpaabHOr0 HCUUCIEHHS | ydeOHOoe
nocobue : B 3-x 1. / .M. ®uxrtenronsll ; pea. A.A. ®nopuHckuid. — 8-¢ U3., UCIP. U JOM. —
MockBa : ®usmariur, 2001. — Tom 1. — 680 c¢. — ISBN 978-5-9221-0156-0.
URL.: https://biblioclub.ru/index.php?page=book&id=83037
2. O®uxrtenronsll, [.M. Kypc nuddepeniinanbHOro 1 MHTErpagbHOTO UCYUCICHUS : yueOHOe
noco6ue / I'.M. ®uxtenronsll ; pea. A.A. ®mopuHckuid. — 8-¢ u3a. — Mocksa : @usmatiur, 2001.
- Tom 2. - 861 C. - ISBN 978-5-9221-0157-8.
URL.: https://biblioclub.ru/index.php?page=book&id=83038
3. ®uxrenronsll, .M. Kypc nuddepennmanbHoOro 1 HHTErpaabHOr0 UCUUCICHUS : ydeOHOe
nocobue : B 3-x T. / .M. ®uxtenronsi ; pea. A.A. ®nopunckuit. — U3a. 6-e. (1-e u3a. - 1949 1.).
— MockBa : ®wumsmatiur, 2002. — Tom 3. — 727 c¢. — ISBN 5-9221-0155-2.
URL.: https://biblioclub.ru/index.php?page=book&id=83196

[lepeuenr  pecypcoB  HMH(OPMALMOHHO-TEIEKOMMYHHKAallMOHHOM  cetn  «MHTepHeT»,
HEOOXOUMBIX JUIsl OCBOEHHS TUCIUIUIMHBI (MOYJIs)

Hnmepnem-pecypcol
Mup matematuyeckux ypaBHeHui. http://eqworld.ipmnet.ru/ru/library.htm
Softline. http://exponenta.ru/
[Tonynsipuble nekuuu no Matematuke. http://ilib.mccme.ru/plm
[IkonbHUKAM, CTyJeHTaM, acnupanTaMm. http://phds.ru/
[Tpuknagnas matemartuka. http://primat.org
Y4eOHO-MeTonYecKas IuTeparypa Juist cTyaeHToB. http://studfiles.ru/
Caiit m3gatenbctBa «Benemy» YJII'TY. http://venec.ulstu.ru/lib/
MITY I'A. http://vm.mstuca.ru/posobia/posobia.htm
Enmnoe okHO mocTyna Kk 00pa3oBaTebHBIM pecypcaM. http://window.edu.ru/
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