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1 ey u 32124y U3y4YeHUs TUCHUIIMHBI.

1.1 Ileanb ocBoeHHUs TUCIHHILIHHBI.

Henab AUCHUIUIMHBI — U3YYCHHE TEOPETUYECKUX OCHOB MATEMATHUYECKOTO aHaJM3a,
OCBOCHHE METOJIOB HCCienoBaHus (DYHKIUHA W (GOPMHUPOBAHUE y CTYIACHTOB CIIOCOOHOCTH
NPUMEHSTh TOJYYCHHBIE 3HAHUS K IOCTPOCHHIO W aHAIM3y MaTEeMaTHYeCKHX MOJIETIeH
(U3HYECKUX MPOLIECCOB.

1.2 3apauy AUCHUILINHDI

3amaun  OCBOGHHMS JMCUMIUIMHBI COCTOAT B OOYYEHMH CTYACHTOB OCHOBHBIM
MaTEMaTHYECKUM METOJAM, a TAK)K€ B IPUJIOKEHUU ITHX METONOB K PELICHUIO PA3JIMYHBIX
337a4  [PU  M3Y4YCHMM CICLHMAIBHBIX JUCLHMIUIMH, a Takke B MX JaJbHEUIIEH
npo¢eCcCHOHATIBHOM 1eATEIbHOCTH.

— (opMupoBaHUe 3HAHUI O JEHCTBUTENBHBIX YMCIIAX U ONEPALUAX C JACHCTBUTEIHHBIMH
YHUCIIAMU;

— (opmupoBaHuEe 3HAaHUKH O CBOWCTBAX MPEIENIOB IOCIEIOBATEIBLHOCTEH W TPEAesIoB
(GyHKUUI OJHON U MHOTHX NepeMeHHbIX. OBlIaiecHue METO/IaMH BBIYHCIICHUS IIPEETIOB;

— (hopMUpOBaHHE 3HAHUH O JOKAJIBHBIX M TTI00AEHBIX CBOWCTBAX HETIPEPBIBHBIX (DYHKITHIA
OJIHOM MU MHOTHX IEPEMEHHBIX;

— (opMupoBaHUE 3HAHUI O MPOU3BOAHBIX, X TEOMETPUUYECKOM U (PU3NIECKOM CMBICIIE,
T depeHMpyeMbIX (QYHKIUAX OJHOM M HECKOJIBKMX MEPEMEHHBIX, @ TAKKE HABBIKOB HMX
NPUMEHEHHS K UCCIICIOBAaHHUIO CBOMCTB (DYHKIIMIA M OTBICKAHUIO MX MPUOIIKEHHBIX 3HAYCHUH;

— (popMupoBaHue 3HaHUI 00 MHTErPUPOBAHUM (DYHKIMHA OJHONH M MHOTHMX IEPEMEHHBIX,
BKJIFOYAsi ONPEEICHHbIEC, KPUBOJIMHEWHBIE, KPATHBIE Y [IOBEPXHOCTHBIE HHTETPAJIbI; OBJIAJICHUS
HaBbIKAMU MX BBIYHCJICHUS U IPUMEHEHHUS;

— (opMupoBaHHE TIPEACTaBICHUN 00 OCHOBHBIX JIEMEHTAaX TEOPHH TIOJS, OBJAJICHHUE
HaBbIKaMu NpuMeHeHus popmyisl ['puna, Ctokca u Octporpaackoro-I'aycca;

— (¢opMHpOBaHUE 3HAHUN O YUCIIOBBIX, (PYHKIIMOHAIBHBIX M CTENIEHHBIX PsJIaX, YMEHUH U
HaBBIKOB MCII0JIb30BaHMsI MTpecTaBIeHUs QyHKIMI B Buae psjaa Telnopa.

1.3 MecTo AucuuIuinHbl (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
JucnumnmHa «MaTeMaTH4YecKui aHalln3» OTHOCHTCS K oOsi3arenbHOM yacth bioka 1
"Mucuumiuesl (Moxynu)" yueOHoro miaHa. B cooTBeTcTBMM ¢ pabodyMM y4eOHBIM IJIAHOM
HarpasieHus: 11.03.01 Pagnorexnuka aucruiuimHa uszydaercs Ha 1 xkypce mo ouHOM (opme
oOyueHus. Bua mpomMexxyTouHOM aTTecTaliu: SK3aMeH.
Jlnsg  ycremHoro OCBOEHHUS JIaHHOTO IpeAMEeTa CTYACHTHl JIOJDKHBI  BJAJIETh
MaTeMaTHYeCKUMH 3HAHUSAMHU B paMKaxX MPOrpaMMbl CPETHEH HIKOIBI.
3HaHMUsl, NOJIYYEHHbIE IPU U3YYEHUH 3TOT0 Kypca, UCIIONB3YIOTCS B AU depeHIINaTbHBIX
YPaBHEHMSIX, YPaBHEHUSX  MaTeMaTH4YeCcKOM  (MU3MKHM,  JTUCKPETHOH  MaTeMaTHKe,
MaTeMaTU4YeCKOl JIOTUKE U JAp., a TaKkke B (PU3NYECKUX AUCHMIUIMHAX, TAKMX KaK ONTHKA,
TeopeTnyeckas (pu3nka, MEXaHUKa U Jp.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0yYeHHS] MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

WN3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAmpaBiIeHO Ha (QOpPMHUpPOBaHUE Y
00yYaromuXcsl CIETYIONUX KOMIETEHITHIA:

KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTOPa*)IOCTI/I)KeHI/IH Pe3yJ'IBTaTI)I O6y‘l€HI/IH 110 JTUCIHUIITIMHE
KOMIICTCHIINH

OIIK-1 CnocodeH ucnoJib30BaTh MOJIOKCHMS, 3AKOHBI U METOAbI €CTECTBCHHBLIX HAYK U MaTEMaTUKHU 1JI
pemieHus 3agaq mmceHepHoﬁ AEATEJIbHOCTH

NOIIK-1.1. 3naeT pyHnaMeHTaIbHBIE 3aKOHBI 3Haer OCHOBHBIE IIOJIOXKECHHUS u MIPUHIIMIIBL
TIPUPOJIBI U OCHOBHBIE (PU3UUECKHE U MaTeMaTHYecKoro  aHaiu3a, (U3MYECKyl0  CYLIHOCTh
MaTeMaTHYeCKHe 3aKOHBI ($yHIaMEHTaJIbHBIX TOHSATHH.




Kon 1 HanMeHoBaHMe HHANKATOPA*J0CTHKCHHS
KOMIIETEHIINHA

Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

YmMmeer peuiatb CTAaHAAPTHBIC 3aJa4u MaTCMAaTUYCCKOIO|
aHaJiu3a

Bnaneer 0a30BBIMH 3HAHMSIMH B O0JIACTM MAaTEMATUKH U
C€CTCCTBCHHOHAYYHBIX JUCHUIIJINH.

Pesynbpratel 00yueHHsI MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOHM U CAaMOCTOSATEJIbHOM pabOThl 00yYaIOIIMXCS B COOTBETCTBUHU C YTBEPHKAEHHBIM
y4€OHBIM IIJIaHOM.

WHaukatopel  JOCTHKEHMS KOMIETEHUUH  CUMTAIOTCS
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHUSI.

c(hOpMUPOBAHHBIMU  TIPH

2. CTpyKTYpa U coaep:KaHHe JUCHUIITUHBI

2.1 Pacnpeesienne TPYA0EMKOCTH AMCHUILJIMHBI 110 BUJAaM padoT

OOmmias TpyoéMKOCTh TUCHHUILUIUHBI COCTaBisier 9 3aueTHbiX exuHuil (324 waca), ux
pacnpeienieHre o BUIaM padoT MPECTABICHO B TaOIHIIe

Buns padot Bcero ®Dopma 00yueHHs
4acoB R OYHO- 3a04Hast
3a04Hast
1 2 X X
ceMecTp ceMecTp ceMecTp Kypc
(Jacer) (Jacer) (qacer) (qacer)

KonrakTHas paGoTa, B TOM 4HCJIE: 5% 68.3 84,3
AyauTopHbIe 3aHATHS (BCEro): 152 68 84
3aHATH JIEKIIMOHHOTO THUIIA 62 34 28
J1a00pATOPHBIC 3aHATHUS
MPaKTHYECKUE 3aHATHS 90 34 56
CEeMHMHAPCKHE 3aHSTHS
HNHasi KOHTaKTHas padora: 9,6 5,3 6,3
KonTpomns camocTosTenbHOM paboThI 9 4 5
(KCP)
ITpomexyrounas arrecraims (MKP) 0,6 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM 91 36 55
qucie:
Koumponvnas paboma 25 10 15
Camocmosimenvroe usyuenue paszoenos,
Camonoo2omosKa (npopabomxka u
noemopeHue IeKYUOHHO20 Mamepuaia u
Mamepuana — y4eOHUKO8 U Y4eOHbIX 66 26 40
nocobutl, n002o0MoeKa K 1a00pamopHvIM U
NPAKMULECKUM 3AHAMUSIM, KOLOKEUYMAM
um.o.)
IMoAroToBKa K TEKyIIeMy KOHTPOIIO
Konrpoin: 71,4 35,7 35,7
[ToAroToBka K 3K3aMeHy 71,4 35,7 35,7
Obmas yac. 324 144 180
TPY/10€EMKOCTh B TOM YHCJIe

KOHTaKTHasI 152,6 68,3 84,3

padora

3a4. el 9 4 5

2.2 ConepxaHue IMCUMIIINHBI
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTH IO pa3JieaM JAUCHUILITUHBIL.
Pa3zzesbl (TeMbl) TUCHUTUIMHBI, n3ydaeMbie B 1 cemectpe (ouHast hopma oOydeHus)



Konngectso yacos
Bueayaur
No HammenoBanwne paznenos (Tem) AymuropHas OpHyaSI
Bcero pabota
paboTa
JI 113 JIP CPC
1. Beenenue B ananus 10 4 2 4
2. IIpenen nocnenoBaTeIbHOCTH 14 4 4 6
3. [penen ¢pyHkIMM 12 4 4 4
4. HenpepbIBHOCTh QpyHKINHU 12 4 2 6
5. Juddepenunponanue GyHKIMHA OIHON IEpeMEHHON 16 6 6 4
6. Heonpenenéuuslii vHTErpa 16 4 6 6
7 OnpenenéHHbIN MHTErpall, HECOOCTBEHHBII MHTETpal, 24 8 10 6
' NPHIOKSHNUS ONIPENISJICHHOTO HHTerpaja
HUTOI'O no pazoenam oucyuniuHul 104 | 34 34 36
Konrpoiss camocrositensHoi pabotsl (KCP) 4
[Tpomexyrounas arrecrauus (UKP) 0,3
IToaroToBKa K TEKYIIEMY KOHTPOIIIO 35,7
OO61mas TpyJ0€MKOCTh MO JUCIUILTUHE 144
Paznenbl mucuuinHbL, n3ydaeMele Bo 2 cemectpe (oyHas hopma 00ydeHus)
KonmnuectBo yacos
Bueayaur
Ne HaumeHnoBanue pasnenos (Tem) AyRuTOpHas op}?;ﬂ
Bcero pabora
pabota
J 113 JIP CPC
8. OYHKIIUN MHOTHX TIEPEMEHHBIX 14 4 4 6
9. JuddepernnpoBanne GyHKIHHA MHOTHX ITEPEMEHHBIX 26 4 12 10
10. |KpaTHbple HHTETpABl U HX MPIIIOKCHHS 28 6 12 10
11. |KpuBonmmHEWHBIC MHTETPAIIBI 22 4 10 8
12. |[loBepXHOCTHBIC MHTETPAIBI. DIEMEHTH TEOPHHU OIS 25 6 10 9
13. |YmcnoBble U QYHKIMOHAIEHBIC PSIIBI 12 2 4 6
14. |CreneHHBIC pSABI 12 2 4 6
HUTOI'O no pazoenam oucyuniuHul 139 | 28 56 55
KonTtpons camocrosrensHoi pabots (KCP) 5
IIpomexxyrounas arrecranus (MKP) 0,3
IToaroToOBKA K TEKyIIeMy KOHTPOITIO 35,7
OO0mast TPyAOEMKOCTh 110 TUCTIATUTHHE 180

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA

HaumenoBanue paszzgena

DopMa TEKyILErO

OKPECTHOCTH. BepxHAs M HIDKHASA TPaHH YHCIIOBBIX MHOXXECTB.
Teopema cymiecTBOBaHUS BEpXHEH (HIDKHEH) TpaHM YHCIOBOTO
MHOXecTBa. llpuHmmnm  Apxwumena. [IpwHIMI — BIIOKEHHBIX
otpe3koB. Obmee nousaTHe GyHKIwH (0ToOpaXkeHws). Kommosurms
bynknuii. O6patHast ¢yHkrus. Yucnossie GyHkmmu. OCHOBHBIE
JJIeMEHTapHble (YHKINHU, MX CBOWCTBA M Tpaduku. DyHKIUH,
3aJaHHble  HESBHO, IMapaMEeTPUYECKMMU  ypaBHEHUSIMH U
YpaBHEHHSIMHU B NOJISIPHBIX KOOPAWHATAX.

No (Tembl) Conepxanue paszzena (TeMbl) KOHTpOIS
1. Beenenue B ananu3z  |[Ipenmer Marematuueckoro aHanuza. lloHsATHE MHOXeECTBa,
onmepauuud Haa HuUMH. Jlormdeckas cumBoiMKa. MOLIHOCTH
MHOKecTBa. CUeTHOCTb palMOHANBHBIX 4yHcesl. HecdyeTHOCTh
JIEHCTBUTENbHBIX YHMCcesl. MHOXKECTBO JEUCTBUTENBHBIX YUCEII, UX YO
CBOHCTBa. AOCOJIIOTHAS BeNTMYMHA Ynciia. MHOMKecTBa Ha IPsIMOH, K




IIpenen
MOCJIEIOBATEILHOCTH

Omnpenenenne  mpenena  mnocienoBaTesnbHOCTH.  CBoicTBa
CXOJISILEHCS TOCIIEI0OBATEIbHOCTH: €IUHCTBEHHOCTh IIpeena,
OTPaHUYEHHOCTb CXOAALIEICS OCIEN0BATENBHOCTH. beckoHEeuHO
Malbple M OECKOHEYHO  OOJIBIIME  ITOCIEI0BATEIHLHOCTH.
Apupmernaeckne onepauuu Haj CXOJISAIITAMUCS
MOCJIEJOBATEIBHOCTSAMH. CsoiicTBa cxosIeics
MIOCJIE0OBATEIbHOCTH, CBSI3aHHBIE C HepaBeHcTBamM. [lpenen
MOHOTOHHOM TmocieaoBaTenbHOCTH. Yucino «ey». IlpuHuun
CTSATHBAIOIINXCA  OTPE3KOB. IloamocimenoBaTeILHOCTH U
YacTUYHbIE MpeNeibl YHUCIOBOMH TOcea0BaTeNbHOCTH. Jlemma
bonbuano-Belepmrpacca. DyHIaMEHTAIIbHBIE
nocneaoBarenabHocTu. Kputepuit Ko cxoauMocTu 4ucioBoit
MOCIIEIOBATEILHOCTH.

YO

[penen pynkun

[Monstue npenena Gynkunu. Pasnuynble onpeneneHus mnpeaena.
Beckoneuno mansie u 6eckoHeuHO Oonbmmme ¢pyHKnnu. CBOHCTBa
npenenoB  GyHKmui.  ApudMeTHUeCKHEe ~ Omepamid  Haj
(hyHKIHAMH, UMETOIUMHE Tpeaensl. CBolicTBa nmpenena GyHKINH,
CBsI3aHHBIC C HepaBeHCTBaMmH. [Ipenen koMmosumun (QyHKOHIL.
IIpenenmsr  mMonoTOHHBIX — QyHKIui.  Kpurepuit  Komm
cymecTBoBaHUS mpenena (yHkouu. [lepBeI 3amMedaTeNbHBIA
MpefieNl U ero ciencTsus. Bropoil 3aMeuarenbHbIil peena U ero
CIIC/ICTBHSI.

YO

HenpepeiBHOCTB
dbyHKIIMH

[TonsiTue HempepbIBHOCTH (QYHKIMM B Touke. JloKaibHbIE
CBOMCTBA HETIPEPBIBHBIX (YHKIMH, HENPEPHIBHBIX B TOUKe. TOYKH
paspeiBa (GyHKIMU. HenpepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkumii.  CpoiicTBa (YHKILMI, HENpEepHIBHBIX Ha OTpE3Ke.
Teopema bBonbrano-Komu (0 mNpoMeXyTOYHOM 3HAYCHUH
¢yakuun). Cnenctue Teopemsl. [lepBas Teopema Beitepmtpacca
(06 orpanmyenHocTH QyHKINH). BTOpas Teopema Beiiepmtpacca
(0o npocTmkeHMHM ~(QYHKOHEH OSKCTPEMANbHBIX  3HAYCHHIA).
CpaBaenne ¢yakmuii. O — cumBomuka. Teopemsr 00
SKBUBAJICHTHBIX (yHKIMsAX. CpaBHeHHE OECKOHEYHO MaJbIX
(QyHKIHH.

YO

Huddepennupopanme
GbyHKIMH 0HOM
NepeMeHHOMN

OnpeneneHue  NPOW3BOJHON, €€  TIeOMETPHUECKHIl |
MeXaHH4ecKuil cmbIci. OJHOCTOPOHHME U  OECKOHEUHBIE
pou3BoIHbIe. Tabaua NPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkumit.  [nddepenuman ¢ynkuun. [eomerpuyeckuii U
(buznueckmii CMBICTT nuddepennuana. ITpaBuna
muddepenuuposanus.  [IpousBogHas oOpaTtHOH  (QYHKUMH,
(yHKIIMM, 3aJaHHOW HESBHO W Tapamerpudecku. Tabnmia
MPOM3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHH.
[TpousBonHas kommo3uuuu GyHKIUH. IHBapHaHTHOCTH (HOPMBI
neporo aupdepenmuana. IIpomsBogueie U auddepeHnmas!
BBICIINX TNOPAAKOB. JluddepeHimansl BbICIIMX IMOPSIKOB OT
cioxHbIX GpyHKIui. Teopembr @epma, Ponns, Jlarpanxka, Komu.
IIpasuio Jlonurans pAacKpbITHA HEOIIPEIEIICHHOCTEN.
Muorounen Teiinopa u popmyna Teinopa nuddepeHippyeMoit
(yHKIMM, pa3au4yHble (OPMBI 3aMUCH OCTATOYHOTO YJIEHA.
[Mpumenenns: popmynsl Teisiopa K HaXOXKACHHIO TPENEIOB M
3HaueHnd QyHKuuil. MccnemoBanme QyHKIUI: ycnoBHA A
MOCTOSIHCTBA W MOHOTOHHOCTH; OKCTPEMYMBI, HalpaBJeHHE
BBIITYKJIOCTH Tpaduka (QyHKIHMH, TOYKH Ieperuda, acUMIITOTHI.
OKcTpeManbHble 3HaueHHs (YHKIIMH Ha OTPE3Ke.

YO

Heonpenenennsrit
HHTETpaI

[TepBooOpa3Hast GYHKIMM ¥ HEONpPEJEJCHHBI WHTErpal,
cBoiicTBa. Tabmuma HeompeneNeHHbIX WHTErpanoB OCHOBHBIX
3JIeMEHTapHbIX (yHKIUH. OCHOBHBIE METOIBI MHTETPUPOBAHUSL:
3aMeHa NEepPEeMEHHOro, MHTErpupoBaHue Mo dacTsaMm. IIpocTsie
IpoOM W WX UHTEerpupoBaHUe. Pa3nokeHWe parroHaIbHON
(hyHKIMK Ha TpocThie Opobu. VMHTerpupoBaHue parroHAIBHBIX
¢yakouid.  VHTErpHpOBaHHME  HPPAlMOHAIBHBIX  (YHKIHH.
WHTerpupoBaHne TPUTOHOMETPUYECKHX W THIEPOOIMIECKUX

byHKIINH.

YO




OnpenenéHHbIN
HHTErPa U ero
MPUIIOKCHUS,
HECOOCTBEHHBIN
HHTErpain

3ajnaun, NPUBOJSINUE K MOHATHIO ONpPEJENICHHOTO HHTErpana.
[Tonsatue ompeneneHHoro wuHTerpana. HeoOxoammoe ycloBUe
uaTerpupyemocta. Cymmsl [lapOy m mx cBoiictBa. Kpurepuit
uHTerpupyeMoctd 1o Pumany. Knaccel  mHTerpupyeMsix
¢yakomii. WHTErpan ¢ TepeMeHHBIM BEPXHUM  IIPEIEIIOM.
®opmyna Heiorona — JleiiOnuma. I[loHsTnHe AMWHBI KPHBOH.
Jduddepennnan xyru rmaakoil KpUBOH. BeraucieHne JIUHBL TyTH
C TOMOIIBIO OIpeAeNeHHOro uHTerpana. [loHsTue mniomanu
IUIOCKO# (urypbl. Beipaxenue momanayu uarerpanoM. [lonstue
o0bemMa MpoCTpaHCTBEHHON obiacTH. Brruncnenne oobema Tena
C TMOMOIIbI0 TOIepeyHbIX cedeHuil. OO0beM Tena BpalleHUs.
Brruncnenue miomanei nopepxHocTeil Bpamenus. 1lpunosxxenue
OIpe/IeJIeHHOT0 MHTerpana K 3anadam ¢usuku. HecoOcTBeHHbIE
uHTeTpadbl. MHTerpamsl ¢  OECKOHEUHBIMH  IPEACIaMHU.
WnTerpainsl oT HeorpaHUIEeHHBIX QYHKIHH. [Ipu3HaKy cpaBHEHHS
U HEKOTOPBIE YCIOBHS HX CXOAMMOCTH.

YO

OyYHKIIMY MHOTHUX
TIepEeMEHHBIX

Jluneitnoe  mpoctpanctBo  R™.  Hopma,  CXOIMMOCTh
MOCJIEIOBATENFHOCTH ~ TOUeK.  OTKpBITBIE W 3aMKHYTBIC
MHO)KECTBa, UX CBOWCTBA, OKPECTHOCTH. BemecTBeHHas HyHKIHUS
JBYX TIEPEeMEHHBIX W ee rpaduK, JUHUM ypoBHs. J[BoliHBIE U
MOBTOpHBIE TIpeneibl. [Ipenen (yHKIMH MHOTHUX HEPEMEHHBIX,
HeNpepbIBHOCTh. JIOKaIbHBIE CBOWCTBA HENPEPBIBHBIX (DYyHKIMIL.
CBoiicTBa (DyHKIMHI, HENMPEPHIBHBIX Ha KOMIIAKTE.

YO

Huddepenunpopanue
(GyHKIMI MHOTHX
NepeMEeHHbIX

YacTHple TIPOM3BOJHBIE W 4YacTHblEe nuddepeHnuansl GyHKInu
MHOTHUX TepeMeHHbIX. JuddepeHnupyemMocts GyHKIMA MHOTHX
nepemeHHbIX. [lonublii auddepennunan. I'eomerpuueckuii cMbICT
4acTHOM MPOn3BOJHOM 1 mostHOTO MU depennnana. Kacatenpnas
IUIOCKOCTh W HOpMallb K NOBepxHOcTH. HeoOxomumoe u
JOCTaTOYHOE ycioBue auddepeHmupyemoctd. JlocrarouHoe
ycinoBue  nuddepeHnupyemMocti.  IIpom3BogHas — CIOKHOM
¢yakuun. MHBapuanTHOCTE (QOpMBI TiepBoro auddepeHiuana.
IIpousBonHas no HampasieHuroo. I'panuent. llpousBoansie u
muddepeHnnansl  BBHICHIMX HOPAIKOB. YCJIOBUS pPaBEHCTBA
BTOpBIX THpom3BoAHBIX. Popmyna Teitmopa (yHKIMH MHOTHX
nepeMeHHbIX. JIOKanbHBIA  3KCTpeMyM  (GYHKIMM  MHOTHX
nepemeHHbIX. HeoOxoqumoe yciaoBue skcTpemyma. JloctaTouHbie
YCJIOBUSI JIOKAJIBHOTO JKCTpeMyMa. BBIUMCICHHE MPOM3BOAHBIX
¢yHKIMiA, 3amaHHBIX  HesBHO. IloHsATHe 00  ycIOBHOM
JKCTpeMyMe. MeTos HeonpeseNneHHbIX MHOKHUTenel Jlarpamka.
Haxoxnenne HanOoJbIIeT0 ¥ HAUMEHBIIETO 3HAYeHUS (PyHKINI
Ha KOMITaKTe.

YO

10.

KparHble naTErpans u
WX TIPHII0KEHUS

3ajayu, NOPUBOISAIIME K IOHSATUIO JIBOMHOINO HWHTErpasa.
Omnpeneneane nBoitHOTO HMHTerpana. Cymmbl dapOy. YcrmoBus
CYILLIECTBOBaHUs JABOWHOro wuHTerpana. CBoicTBa JBOMHBIX
uHTerpanoB. CBeleHHE NBOWHOIO HMHTErpaja K IIOBTOPHOMY B
ciydyae TpsIMOYTOJIbHOW M KPUBOJWHEHHOW oOnacTedl. DieMeHT
IUTOIAAN B KPUBOJMHEHHBIX KOOpAMHATaX. 3aMEHa NePEMEHHbIX
B JBOMHOM uHTerpaie. [lonspHele KOOpIUHATHL.

TpoiiHbIe MHTErpanbl U X BBIYHCICHHE. 3aMeHa NEePEeMEHHBIX B
TpoiiHOM wuHTerpane. LlunuHnopuueckue wu  cdepuyeckue
KoopauHaThl. [IprMeHeHHe KpaTHBIX WHTErpalioB K PELICHHIO
TreOMETPUYECKUX U PU3NIECKUX 3a/1ad.

YO

11.

Kpusonuneiinsie
HHTErpabl

KpuBonuneitnple uHTErpansl l-ro m 2-ro poxa, ux CBOICTBa.
I'eomeTpuyecknii cMbIca KpUBOJIMHEHHOTO HHTErpaia |-ro poxa.
CBs13b MKy KPUBOJIMHEHHBIMU HHTETpAJIaMH 1-ro U 2-T0 poja.
CriocoObl  CcBe/leHHMST ~ KPUBOJMHEMHBIX  MHTETPAIOB K
onpenesneHHbIM  uHTerpanaMm. QPopmyna I'puna. VYcnosus
HE3aBUCHMOCTH KPHBOJIMHEITHOTO MHTETpaja 2-To poAa OT MyTH
MHTETPUPOBAHUS. Cryuait MIOJTHOTO muddepeHnuana.
ITepBooOpazHas TS MOJIBIHTET PATTHHOTO BBIPAXKCHUS
P(x,y)dx + Q(x,y)dy. Pabora cuiaoBoro moss. Beraucienue
TUIONIAJIA C TOMOIIBI0 KPUBOJMHEHHBIX HHTETPAJIOB.

YO




12. IToBepxHOCTHBIE IlonaTue riagkoil moBepXHOCTU. BexTopHO-TapameTpuueckas
MHTETPAJIbL. ¢opma 3amaHms moBepxHOcTH. KacarenmpHas IIIOCKOCTh H
DNeMEeHTHI TEOpHH HOpPManb K  TIOBEPXHOCTH. [Tnomans  moBepxHOCTH. YO
oJist [ToBepxHOCTHBIE WHTErpassl |-T0 poma W WX  CBOWCTBA.
JiBycropoHHne moOBepxHOCTH. OpHEHTanus IOBEPXHOCTH U
BBIOOp  CTOpOHBL.  Hampamisiomume  KOCHHYCHI — HOpMalH.
[ToBepxHOCTHBIE HHTETPAJHI 2-TO poaa U ux cBoiicTBa. CriocoOb!
CBE/ICHUS NOBEPXHOCTHBIX MHTETPAJOB K JBOMHBIM HHTErpasaM.
Portop, muBeprenuus, mmpkynsanus. Popmynsl Crokca Hu
Ocrtporpanckoro-I'aycca B BekTopHOoW (hopme. [loTok Bekropa
4yepe3 MOBEPXHOCTh. YCIOBUS MOTEHIMAIbHOCTH BEKTOPHOIO
HOJIsl B IPOCTPAHCTBE.
13. Yucnossle U Yucnosoii psa. OnpeneneHue cymmbl psiga. HeoOxommmoee
(yHKIIOHAJIBHBIE PS/IBI [yCIOBHE CXOAMMOCTH psijia. Psii reoMeTpr4eckoil mporpeccuy.
CpoiicTBa cxomsmuxcs pspoB. Kpurepuil cxogmMocTd psiga ¢
HEOTPHLATEIbHBIMI WiIeHaMH. [IpM3HAKM CXOAMMOCTH PSIOB: YO
cpaBHeHms, [lamambepa wn Komm. WHTerpampHbBIi mHpH3HAK
cxomumocTd. OOOOMICHHBI TapMOHHYECKHH pSA W €ro
CXOJMMOCTh. 3HaKoIlepeMeHHbIe psapl. [loHsTHE aOCOMIOTHON 1
ycrmoBHO#M  cxommmoctu.  Ilpmsnak  JleiOnmma. I[lomstue
(hyHKIIMOHAJIBHOTO psijia, €r0 CyMMBI. PaBHOMEpHast CXOJUMOCTb.
IIpusznak Beitepmrpacca paBHOMepHO#l cxoaumoctu. CBoicTBa
PaBHOMEPHO CXOJSIIIUXCS (DYHKIIMOHAIBHBIX PSJIOB.
14. CreneHHbIE PAIBI CrenenHnsle pansl. Pagiyc 1 MHTEpBaaI CXOAUMOCTH CTEIIEHHOTO
pana. JubdepeHuupoBaHrue ¥ WHTETPUPOBAHUE CTENIEHHBIX
psanoB. Psaper Teitmopa u MaknopeHa. CreneHHblE PpsIbI
X YO
OCHOBHBIX 3JIeMeHTapHbIX Gyskumit: € sinx, cosx, (1 +
x)", In(1 + x). Ucnosnp3oBanue paznoxeHuss QYHKUHH B DAL
Teiinopa B mpuOMMKEHHBIX BBIYUCICHUAX W MPHU BBHIYUCICHUH
npeseoB ()yHKIIUH.
2.3.2 3aHATHSA CEMUHAPCKOr0 THNA (IPAKTHYECKHEe 3aHATHS)
e HaunmenoBanue pasnena TeMaTHKa 3aHsTHil Dopma TeKyIero
(Temsr) KOHTPOJISA
1. Beenenne B ananu3  |Omepanuu Hajg MHOXecTBaMH. MeTox MaTeMaTHYecKon Pewenue 3anau.
naaykiun. buaoM Heiotona. Kommoswnwmst — GyHKUwmit. KouTtponbHas
Ob6partHas ¢pyHkuus. OCHOBHEIE AJIEMEHTapHBIC ()YHKIIHU, HX pabota 1.
cBoiictBa W rpaduku. Kommosumws ¢yHKOuiH, oOpaTHas
(yHKIMSA, QYHKIMHN, 3aJaHHBIC HESBHO, apaMeTPUUECKUMHU
YpaBHEHHSIMH W YpaBHEHUSIMH B TOJIIPHBIX KOOpPJHMHATaX,
runepbonmueckre  (QYHKIMH, WX CBOMCTBA MOCTPOCHHE
rpadukoB. BepxHsisi 1 HUXKHsAS TpaHH QYHKIHH.
2. IIpenen Boruncnenue npenena HIOCJIEZIOBATEIbHOCTEH. Pewenue 3anau.
MOCJIE/IOBATENILHOCTH | ApU(MeTHYECKHE onepanun Hax CXOASLTIMHUCS KonTtponsHas
MOCIIEI0BATEIHHOCTAMHU. Brrancnenue MpeIeioB pabora 1.
MOCJIEIOBATEIBHOCTEH C MOMOIIBI0 IMPUHIMIA CXOJUMOCTH
MOHOTOHHOI TOCNEIOBaTENbHOCTH. YacTHUHBIE IPEIeIIbI
YUCIOBOM MOCIEAOBAaTENbHOCTH. BepXHUI U HIDKHUM
peaensl
3. [penen pynkun TexHnka BbeMHCIEHUS TpenenoB (yHKuuit (packpbiTHe Pemenne 3anau.
HEOIpeeIEHHOCTEN!, 3aMeHa IEPEMEHHOT0 IPU BBIYUCICHUU KonrponbsHas
npegena). Mcnonb3oBaHue 3aMedaTeNbHBIX MPEAEIOB IMPH pabora 2.
BBIYMCIICHUH TpesienioB. Beruncienus npenenoB QyHKIMNA ¢
MOMOIIBI0  aCUMNTOTHYECKMX (opMyn u TeopeM 00
SKBUBAJCHTHBIX  (QYHKOUAX. Ilpegensl  MOHOTOHHBIX
(hyaxuui. [TepBrlit 3amMevaTenbHbIA MIPEes | ero CIeICTBHS.
Bropoit 3ameuarenpHble mpemen CreacTBUsL  BTOPOTO
3aMedarenbHoro npenena. CpaBHeHHe (GyHKIHH.
4. HemnpepeiBHOCTD HccnenoBanne QyHKIINN HA HEPEPHIBHOCTD. TOYKH pa3phiBa Ob6cyxnenne
¢hyHKIMN ¢yakony, wx xnaccupukanua. Knaccnpukamms Todex JIOMAILHETO
3aJaHHS.




paspbiBa. JIoKalbHBIC CBOWCTBA HEMPEPBIBHBIX (DYHKIIUH.
CBolicTBa (YHKITUH, HETTPEPHIBHBIX HAa OTPE3KE.

KonTtponbHas
pabota 2.

JduddepenunpoBanue
(GyHKIWH OTHOM
[IEpEMEHHOMN

Haxoxnenne mnpow3BOgHON QYHKIMH, 3aJaHHOW SIBHO,
UCTIONB3ysl TpaBwia auddepeHnupoanns. HaxoxneHne
MPOM3BOMHON oOpaTHOI (yHKIMH, GYHKOINH, 33aTaHHOM
mapaMeTpuueckKl H HesBHO, auddepeHmnana QyHKINH.
Pemenne 3a1a4 NpUKIagHOTO XapakTepa, ¢ UCIOJIb30BAHUEM
TEOMETPUYECKOTO M (PU3MUECKOTO CMBICIA MPOU3BOTHON H
muddepenunana. Haxoxnenue MIPOU3BOIHBIX u
muddepenunanos Beicunx nopsakos. [Ipaswio Jlonurans
packpbeITHsl HeompejeleHHOcTeH. [lpumeHeHust (GopMyIbl
Telinopa K HaXOXXAECHHUIO NMPEAETIOB M 3HAUYCHUH (YHKIHH.
HccnenoBanue GyHKIUN ¢ TOMOIIBIO IPOU3BOTHOM

Pemenue 3amau.
KonTtponbnas
pabora 2.

Heonpenenennsiii
HHTErpan

Beruncnenue HHTETpajioB (3ameHa HEepPEMEHHOTO,
WUHTETPUPOBaHUE o YacTsIM). Wnrerpuposanue
paILOHANIBHBIX, UPPALMOHAIBHEIX, TPUTOHOMETPUYECKHX U
TUepO0ITMIeCKAX (DYHKITHA.

Pemenue 3agau.

OmnpenenéHHBIN
MHTETPAJ U ero
MPUIIOKCHUS,
HECOOCTBEHHBIN
HHTErpal

Beruucnenne ompenenreHHOro uHTErpaga 1o (opmyne
Herotona-JleitOruma. Mertox 3aMeHBI TEpeMEHHOH U
UHTETPUPOBAHMS IO YacTsIM B ONpPEACIEHHOM HHTErpale.
Brruucnenue AiaMHBI KPUBOH, IUIOIAAN IUTOCKOH (HTYPEI,
o0bema Teja ¢ MOMOLIBIO MTOTIEPEYHBIX CeYEeHHI, 00beMa Tena
BpallleHus, nomanen MIOBEPXHOCTEH BpalllCHHUS.
[TpumeHeHne oOmNpeAeNneHHOro HHTerpaga K (U3MYECKUM
3ajayaM.  BpruncieHne  HECOOCTBEHHBIX ~ MHTETPAsOB.
IIpu3Haku cpaBHEHHMS M HEKOTOPBIE YCIOBHUSA CXOJUMOCTH
HECOOCTBEHHBIX HHTEIPAJIOB.

Pemenue 3amau.

DyHKIUA MHOTUX
MIEPEMEHHBIX

BemectBennas (QyHKIMs BYX IIEPEMEHHBIX M ee rpaduk,
JMHHU YpPOBHA. BEIYHCICHWE MBOWHBIX W TMOBTOPHBIX
npenenoB. HaxoxneHue obnacteil ompeneneHUs (GyHKIUH
MHOTHX IIEPEMEHHBIX, JHHHH M TOBEPXHOCTEH YpPOBHS,
npenena, HCCICNOBAaHWE Ha HENPEphIBHOCTh  (YHKUIUH
MHOTHX NEPEMCHHBIX.

Pemenue 3agau.

JuddepenunpoBanue
(yHKINH MHOTHX
NepeMEeHHbIX

HaxoxneHne 4acTHBIX TpPOW3BOMHBIX M Au(D(HEepeHIIHanoB
(DYHKIMM MHOTHX TEepeMEHHBIX. [IpOW3BOIHAS CIO0XKHOM
(hyHKIHH. MHBapuaHTHOCTH hopMBI IIEPBOTO
muddepennnana. Beraucnenne MpoU3BOAHBIX  (QyHKLMIA,
3aJlaHHBIX  HesABHO. HaxokneHue  Hpou3BOJHON 1O
HaIpaBJICHUIO, rpaaueHTa GyHKIHN. Brruncienue
MpOU3BOAHBIX W AU(G(EPEHIHATOB BBICIIMX ITOPSIKOB.
DKCcTpeMyM (GYHKIIMM MHOTHX TMepeMeHHbIX. HaxoxaeHue
YCIIOBHOTO  JKCTpEMyMa  METOJOM  HEONPEIENIEHHBIX
MHOXwuTene Jlarpamka. Haxoxnerwe HanOompmero u
HAVMEHBIIIETO 3HAUYCHUs (PYHKITA Ha KOMITAKTe.

Pemenue 3amau.

10.

KparHble naTErpans u
WX TIPHII0KEHUS

Briuucnenue nBoiHbIX HHTErpanioB. CBeleHUE IBOMHOIO
UHTErpaja K IOBTOPHOMY B CIIlyda€ MNpsIMOYTOJbHOH U
KPUBOJIHMHEHHON 00nacTeil. 3aMeHa IepEMECHHBIX B IBOHOM
unrerpane. Ilonspueie koopauHaThl. TpoiiHble UHTErpasbl U
UX BBIYHUCIICHHE. 3aMEHA IEPEeMEHHBIX B TPOHHOM HHTETpale.
Hunmuaapuyeckue " cthepruueckue KOOPAWHATEI.
[IpuveHeHne  KpaTHBIX  WHTETPANIOB K  PEIICHHIO
TE€OMETPHUYECKUX M (PU3NIECKUX 3a/1a4.

Pemenue 3amau.

11.

Kpusonuneiinsie
HHTErpabl

Bbluncnenne KpUBOJHMHEHHBIX HHTErpalioB MEPBOrO U
BTOPOTO poja. BrluncieHue KpUBOJIMHEHHBIX WHTErpajoB
BTOpPOTr0 pojaa ¢ momomblo ¢opmyasl ['puna. YcioBus
HE3aBHCHMOCTH KPHBOJIMHEHHOTO MHTErpaja BTOPOTO poja
OT IyTH MHTErpupoBanus. HaxoxaeHne nepBoodpasHoi s
HNOJBIHTETpabHOTO  BhIpakeHus P (x,y)dx + Q(x,y)dy.
Brruncnenue paboTsl cCHITOBOTO 11011, Beuucienue miomaan
C MOMOIIbIO KPHUBOJMHEHHBIX HHTEIPAJIOB.

Pemenue 3amau.

12.

IToBepxHOCTHBIE
HUHTETPaJIbL.

Briuncnenne mmomanu noBepxXHOCTH. [loBepXHOCTHBIE
uHTEerpansl |-ro poma m mx cBoiictBa. IloBepxHOCTHBIE

Pemenue 3amau.




DJIEMEHTBI TCOPUHU OIS

HHTErpaibl 2-T0 pona ¥ ux cBorcTBa. CHOCOOBI CBEICHUS
MMOBEPXHOCTHBIX HHTETPAJIOB K JBOWHBIM HHTETpasiaM. Porop,
muBepreHius, mupkymanusa.  @opmymer Crokca U
Octporpanckoro-'aycca B BekrtopHoil (opme. Ilotox
BEKTOpa Yepe3 IMOBEPXHOCTh. YCIOBHS ITOTCHIUAIBHOCTH
BEKTOPHOTO TOJISI B IPOCTPAHCTBE.

13.

Yucnosele U
(YHKINOHATIBHBIE PSIIBI

Heobxonmumoe ycnmoBue cxommmocTu psaga. McciemoBanue
CXONUMOCTH  PSIOB  C  MOJOXKHUTENBHBIMH  YJICHAMHU.
HaxoxxgeHnne cyMMbl psija. 3HAKONEPEMEHHBIE — PSIbI.
[Tonsitue abcomoTHOM M ycnoBHOW cxogumoctH. [Ipusnak
Jletionuna. VccnenoBaHue cXomuMocTH (yHKIHMOHAJIBHOTO
pspa.

Pemenue 3amau.

14,

CreneHHbIe PSAbI

Haxoxnenue paguyca 1 MHTEpBaia CXOAUMOCTH CTEIIEHHOTO
psna, obmactu cxomumocTh. Psaer Teitmopa u MakmopeHna.
Pasnoxenne (yHKIMIA B CTENEHHBIC psabl. Vcnonap3oBaHue
pasnoxxeHuss GyHKOUU B psx Teitmopa B NpHOMIMKEHHBIX
BBIYUCIICHISIX ¥ TIPH BEIYHMCICHUN TPEIeIIoB (DyYHKIIHH.

Pemenue 3agau.

3amura naboparopHoii pabotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcosoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
kosutokBuyM (K), rectupoBanue (T), yctasiit onpoc ( YO)

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOeKTOB)
KypcoBsie paboThI He TPEayCMOTPEHbI YUeOHBIM IIJIAHOM.

2.4 TlepeyeHb YueOHO-MeTOANYECKOT0 O0ecredeHHus 1JIsl CAMOCTONATEIbLHONH padoThl
00y4YaIUXCsl M0 JUCHUILINHE (MOYJII0)
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Y4eOHO-MeTOoIMYeCKHe MaTephalibl Uil CaMOCTOSTEIbHON paboThl 0Oy4aromuxcs H3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSAMHU 310poBbs (OB3) npenocraistoTes
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

—B TEYaTHOM (popMe yBEIMUEHHBIM MIPU(TOM,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIEeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI'O TIOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. OOpas3oBaTesJbHbICe TEXHOJIOIMH, NPHMEHsSIeMble NPH OCBOCHHH JHCHHUIIIHHBI
(Mmonxy.Jist)

B Xozme wu3ydyeHHMA [UCLUUMIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOIMIl: aKTUBHbIE M MHTEPAKTUBHBIE (POPMBI, JEKLNHU, MPAKTUUECKUE
3aHATHS, KOHTPOJIbHBIE PaOOThI, KOJUIOKBUYMBI, 3a4€Thl M 3K3aMEHbl, KOMIIbIOTEpPHL. B TeueHue
CEeMEeCTpa CTYAEHTHI PEIaloT 3ajjau, YKa3aHHbIE MIPENoJaBaTesIeM, K KaKI0MY J1JabopaTOpHOMY
3aHATHIO. B cemecTpe mpoBOAATCS KOHTPOJIbHBIE pabOThI (Ha MPAKTUUECKUX 3aHATHUAX ). DK3aMEH
caeTcs Mociie C1a4yd KOHTPOJIbHBIX PaloT.

KOoMIIETEHTHOCTHBI MOAXOJ B paMKax IMPENoJaBaHUs IUCLUIUIMHBI pPEaJn3yercsi B
MCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTMH M aKTUBHBIX METOAOB (IPOEKTHBIX METOJUK,
pa30opa KOHKPETHBIX CUTYallHii) B COUETaHUM C BHEAYIUTOPHON pabOTOM.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH HU3YYCHHH JAUCIUILIAHBL:
UCMOJIb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTy MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTMH, IPUMEHSIEMbIE TPU U3YYEHUU JUCHUTLTUHBI
— I JIAI C OIPAHMYEHHBIMHM BO3MOXHOCTSIMHM 3JI0POBbSl NPEIyCMOTPEHA OpraHU3aLMs
KOHCYJITALIMH C UCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OueHoyHble CpeACTBa JUIA  TeKyllero KOHTPOJSA  YCIeBAaeMOCTH M
NMPOMEKYTOYHOH aTTeCTAUH

OrneHouHBIE CcpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUH 00yUJaroMXcsl, OCBOMBIIMX ITPOTPaMMY y4€OHOU AMCUMITINHBI «Mamemamuyueckuil
aHanus».

OneHoyHbIEe CPEJCTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUalIbl JUIsl IPOBEICHUS TeKyIIero
KOHTpPOJst B (opMe 3adanuil K KOHMPOIbHLIM pabomam, 60RPOCO8 K KOIIOKGUYMY W
NPOMEKYTOYHOH aTTecTaluM B GOpMe BOIIPOCOB K IK3AMEHY.

CTpyKTypa OllEHOYHBIX CPEICTB Il TeKYylIel U MPOMEeKYTOYHOM aTTeCTAlMU

Kox u HanmeHOBaHHE HaunMmeHoBaHHE OLIEHOYHOTO CPEJICTBA
Ne PesynbraTel 00y4eHus
HHAXKATOpa . IIpomesxyTouHas
n/m (B cootBeTcTBUH C 1I. 1.4) Texymmii KOHTPOIJIB
(B cooTBeTcTBUH C 1. 1.4) aTTecTanus
WOMK-1.1. 3act 3Haer ocHOBHBIE | Kp-1, Bonpocvl na
- MOJIOXKCHUST WM MPHUHIMILL | 80npocsl Kk Koanoksuymy 1-11 | sxsamene 1-8
;{))a};;iillaemanwme MaTEeMaTHYECKOTO
1 aHanmsa, (usnueckyio
MIPUPOIBI K OCHOBHEIC
¢dusndeckue u CYIIHOCTR
(hyHIaMEHTATBHBIX
MaTEeMAaTHIECKUE 3aKOHBI .
MTOHSTHIA.




HOIIK-1.1. 3naer
(hyHIaMeHTaTbHbBIE
3aKOHBI

MPUPOJIBI K OCHOBHbIE
¢usngeckue
MaTEeMaTHYECKHE 3aKOHBI

VYwmeer pemiatb
CTaHJApPTHHIC 3a1a4H
MaTeMaTHIECKOTO
aHam3a.

Kp-2,
Bonpocwi
K konnoxeuymy 10-36

Bonpocwr na
9K3aMeHe
9-32

NOIIK-1.1. 3naer
(dbyHIaMeHTaIbHBIE
3aKOHBI

MIPUPOJIBI U OCHOBHBIE
¢dusnyeckue u
MaTeMaTH4eCKHe 3aKOHBI

Bianeer 6a30BEIMH
BHAHMSIMH B 00JIaCTH
MaTEMaTUKU U
€CTECTBCHHOHAYYHBIX
TUCIUIIINH.

Kp-3,
Bonpocw
K konnoxeuymy 37-58

Bonpocw na
IK3aMeHe

33-51.

HOIIK-1.1. 3naer
(byHIaMeHTalbHbIe
3aKOHBI

MIPUPOJIBI K OCHOBHBIC
¢usngeckue u
MaTeMaTHIeCKHE 3aKOHBI

3HaeT OCHOBHbIE
TIOJIO’KEHHUST ¥ IPUHIIUIIBI
MaTeMaTH4eCKOTo
aHanmm3a, pu3ndecKyio
CYIIHOCTb
(hyHIaMEHTAIBHBIX
MOHSITHH.

Bonpocwi na sxzamene
33-51,
Kp-5

Bonpocwi na
aK3amene

52-62;

MATEMATUYCCKUEC 3aKOHBI

HOIIK-1.1. 3naer Kp-6, Bonpocw na

(byHIaMeHTaIbHBIC Onpoc aKzameHe (2
YMeeT pemath CTaHIAPTHEIC

3aKOHBI cemecmp)
3aJa4yd  MaTeMaTHYeCKOIo .

MIPUPOBI 1 OCHOBHBIE 1-26;
aHaJM3a.

¢dusnyeckue u

MAaTEMAaTHYCCKUE 3aKOHBI

HOIIK-1.1. 3naer Kp-7, Bonpocwi na
Bnageer 6a30BbIMH

(byHIaMeHTalbHbIC Onpoc aksamene (2
3HAHUAMHI B o0nacTtH

3aKOHBI cemecmp)
MaTeMaTHKH ul )

TIPUPOIBI K OCHOBHEIC 27-45;
€CTECTBEHHOHAYTHBIX

¢dusndeckue u
JUCTIATUTHH.

TunoBbie KOHTPO/IbHBbIC 32JaAHUS M1 HHbIE MAaTEPHAJIbI, HEOOXOAMMBIE VIl OLICHKH
3HAHMH, YMEHH, HABBIKOB U (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOIIMX 3TANbI
(opMupoOBaHUSsS KOMIIETEHIIHII B IIpoLecce OCBOCHUsI 00Pa30BaTE/JILHOH IPOrPaMMBbI

Tunoesvie 3a0auu 0131 camocmoamenbHol padoomaol

| cemecTp

1. Toctpouts rpaduxu GyHKIIHIA:
ay= |cos(x - %)| ;0)y = |x — 2| + |3x]; B)y = 351*,
2. Haiitu npenensl nociaenoBaTeIbHOCTEH:
a) lim L (V2 + 5n —Vn? +2); 6) Lim
3. Haiitu npenenbl (GYyHKUIMHI:

a) lim

x—>0

cCoS X— COS X

x2

4. BBIYUCIHUTH IPOU3BOIHBIC (I)YHKLII/II/I.

a)f(x) = (cos x)S™*: 6)f(x) = (Inx — 2)V1 + Inx; B)f(x) =

1+243+.40

x—oo \2+X

5. Haiitu mpou3BoIHEIE Yy, y;z (yHKIUY, 33/1aHHOI MapaMeTpUYEeCKu:
x = 2t — t?

{y =3t —t¥

6. Haiiti mpou3BoAHYIO Yy GyHKIUE Y = V(X), 3a1aHHO# HesiBHO: e¥ +y = Inx + X.

7. Haittu mudpdepentman pyaxunu f(x,y) = In(x +/x2 + y?).
8. Haiitu dfu d?f nna ynxuuu f, ecmm f(x) = (x + 1) - e*

9. Haiitu muddepernnan nmepBoro ¥ BTOPOro mopsiaka st GyHKIHA y = e

-3
)rll_)oo (2n+3) .

2
; 0) llm(Z — cos x)smzx B) lim (1+x)

arccosiln \/2x+

x3-1

3tg4x




10. Haiitu y", ecnu y :% (e3x+e—3x);

11. Haiiti npou3BoAHYO Hopsiika N st pyakiuny = (x? + 1)e3*.
12. BeraucnuTh IpUOIMKEHHO 3/125,5.

13. IToctpouts rpadux Gpyaxuuuy = 3x3 + 4x2 + 1.

14. BoluncnuTh HEOIIpeIeIEHHbIE UHTETPAJIBL:

1 1 sinxdx arccos? 2x
a)fx—zcos;dx, 0)f Vitzcosx' B)f Vi-4x2
15. Beraucnuth onpeneneHHbIC HHTETPaIbI
¢In?x 1 (2x+4dx Jl (x+5)dx
x2+4x+13 _,x% +4x + 13’

16. Beraucnuth Heco6CTBeHHHe I/IHTeraJIBI

2 xdx
)fo x2+4x+13 6)f0 [(4=x2)3"’

17. Haiitu tutomaap GUrypsl, OrpaHUYEeHHON KPUBBIMU:X = cOSt,y = 2 sint.

II cemecTp

18. HaiiTu yacTHBIE TPOU3BOHBIE BTOPOTO MOPSAKA PYHKIIMH

f(x,y) = arctg(x/y).
19. UccnenoBaTh GyHKIIMIO HA SKCTPEMYM:

a) f(x,y) =4x? —4xy + y* + 4x — 2y — 7; ;6)u:x?3+2y2—zzx+z

20. Haiitu Haubonbmuii 00beM, KOTOPBIM MOKET UMETh IPSIMOYTOJIbHBIN Mapaieienune],
€CIIi CyMMa JUTMH pebep ero paBHa a.

21. Haiitu mpou3BOHbIC U MONHBIE AU(PepeHInanbl IepBoro NopsaKa U BTOPOro mopsiaKa
Gyukuuu z = x2 Iny, rae x = %; y = 3u —2v;

22. Jlana ¢pyHkuus x cosy + y cos z + z cos x = 1,3anannas HessBHO. HaliTi yacTHbIE
MPOM3BOJHEIE U AU(PEepEeHIINANEI IEPBOTO U BTOPOTO MOPSAKOB.

23. Haiitu sxcTpemyM QpyHKIMH UHTErpAd Z = % + Jl/npn ycloBuu 2x +y = 4.

24. Haiitu HauOosbliiee U HAUMEHbIIIEe 3HaUeHUE (PYHKIIMU B 00JIaCTH
z=x?—y% D:x>+y?<4;
25. BeIaucInTh WHTETPAITHL:
1 2 ) T z ]
a) [, dx [*,(x + 2|yDdy; 6) [ xdx [2 cos(x —y) dy;
26. Beruncnutb 00beM Tela, OrpaHMYEHHOTO MOBEPXHOCTSIMHU:
z+xP+yt=1x+y+z=1;
27. Berauciuts 1iomaab GUrypsl, OrpaHHYeHHOW KPUBBIMH.
x?+3y?2=4,y<x,y=>0.
28. B nBoitnoMm unterpaie [f o, f(x,y)dxdypaccTaBuTh nmpeesbl HHTErPUPOBAHNUS B TOM U
JpyroMm nopsijike, eciu 2 — tpeyronbauk ¢ Bepumuamu 0(0;0), A(1,0), B(1,1);
29. B nBoitHoM uHTerpaie [f o f (%, y)dxdy nepeitu K IOJIAPHBIM KOOPJUHATaM I U ¢ U
paccTaBUTh MIPEENbI HHTErPUPOBaHUs, eciau: 2 = {x% + y? < ax}, (a > 0).
30. Beruucnuts miomaap GUrypsl, orpaHHUEHHOW KPUBBIMHU.
r=14cos ¢, r=+/3sing.
31. Haiftu Maccy MIacTUHKH, OTPAaHUYEHHON KpUBBIMU: x = 1,y = x2,y= —Vx,
rae p(x,y) = 5x2 + 4xy? — MOBEPXHOCTHAS IIJIOTHOCTb.
32. BeluncIuTh TPOWHOM HHTETPA
fffT(x +y+ z)dxdydz,rne T: z=x?+y?%,z=1;
33. Boruucnuts [ (x* +y?) dS, rae L — okpyxHOCTb x* + y? = 4x.



34. [loka3aTh, 4TO HHTETpal | = f((oz.;l? (x +2y)dx + (y + 2x)dy He 3aBUCUT OT MYyTH

HHTEIPUPOBAHUA U BBIYUCIIUTE €T0.

35. Beruncinuth NOBEPXHOCTHBINA HHTETPAJL:

JJ xds, rne T —nomycdepa z = /1 — x? — y2.

36. UccaenoBath Ha CXOAMMOCTh YKa3aHHBIE PSJIBI C TIOJIOKUTEIIbHBIMU YWICHAMM:
w n+2

n=1.35
37. UccienoBaTh Ha CXOAUMOCTE U a6COJ'IIOTHy1-O CXOJIMMOCTb 3HAKOYEPEAYIOIIHICS PSII:

Z npq 2n+1
D 5n(n+1)

38. Haiitu o6iacTh CXOOUMOCTH CTeneHHoro psana

n? .
Z7”(n+3)(x+2) '
n=o
Bonpocst k Konnokeuymy no mamemamuueckomy aHaaiu3y
1. [TonsTue MHOXecTBa. Onepanuy HaJ MHOKecTBaMHU. Jlornueckas CHMBOJIMKA.
2. Pacmmpennas uncnoast npsimasi. AOCONIOTHASI BETMYMHA YUClia. MHOXKECTBa Ha MIPSIMOH,
OKPECTHOCTH.
3. OKBHBaJICHTHbIE MHOXecTBa. CUETHBIE U HECUETHBIE MHOXKECTBA.
4. OrpaHuYeHHbIE U HEOTPAaHUYCHHBIE YHCIIOBbIE MHOXKECTBA. | paHN YHCIIOBBIX MHOYKECTB.
Teopema cymiecTBOBaHUsI BepXHel (HIKHEH ) rpaHy YUCIOBOTO MHOYKECTBA.
S. [punuun Apxumena. [IpuHIUNI BI0KEHHBIX OTPE3KOB.
6. O6uee nouarue ¢pyHkuu (otodpaxkenus). Komnosunus ¢ynkuii. ObpatHast QyHKINS.
UYucnoseie pyaknun. OCHOBHBIE 3JIeMEHTapHbIe (YHKIIUU, HX CBOHCTBA U Tpa(uKH.
7. CrnocoOsl 3ananus ¢pyukiuil. Hessublit crioco6 3aganus ¢dyHkiuu. OyHKINH, 3a1laHHbIE
napaMeTpUYeCKUMH YPaBHEHUSIMH U YPAaBHEHUSIMH B MOJIIPHBIX KOOPIUHATAX.
8. Onpenenenue Nocie 0BaTeIbHOCTY U €€ npeaerna. EnnHCTBeHHOCTD npesena,
OTPaHUYEHHOCTh CXOJISIICHCS MOCIIET0BATEILHOCTH.
9. Apudmernueckue onepanuy HajJ CXOASIIMMHCS OCIEJ0BATEIbHOCTAMHU.
10.  CsoiicTBa CXOIAIIEHCS TIOCIEAOBATEILHOCTH, CBS3aHHBIE C HEPABEHCTBAMH.
11.  BeckoHe4HO Majble U OECKOHEYHO OOJIbIINE MOCIEA0BAaTEIbHOCTH, UX CBOICTBA.
12. [TpuHIMIT CXOAMMOCTH MOHOTOHHOM MOCJIEA0BATEIbHOCTH.
13.  IlpuHuMn cTAruBaromuxcs oTpe3kon. Uucio e.
14. [ToanocnenoBaTeNIbHOCTH U YaCTUYHBIE ITPEAEIIBI YACIOBOM MOCIEA0BATEIIBHOCTH.
Jlemma bonpnano-Beliepmpacca.
15. dyHaaMeHTallbHAas nocaeaoBarenbHoCcTh. Kpurepnii Komm cxonumoctu
MOCJIEI0BATEIbHOCTH.
16.  Ompenenenue npenena ¢pyHkuun B Touke. Onpenenenne npezena mo Komm u no eiixe,
HKBUBAJIEHTHOCTH onpezaeneHuit. [Ipenen GpyHkiun Ha OECKOHEYHOCTH.
17.  beckoneuHo Manble GYyHKIIUH, UX CBOMCTBA. beckoneuHo Oonbmne ¢pyHkiuu. O0miee
orpeiesieHue npejaena QyHKIHH.
18. OO6mwme cBoiicTBa mpeena GyHKIUNA: €TMHCTBEHHOCTD, JIOKaIbHAsl OTPAaHUYCHHOCTb.
19.  CaoiicTBa npexaena GyHKINH, CBA3aHHBIE C apU(PMETHUECKUMH ONIEPALIUSIMH.
20.  CeoiicTBa npezena pyHKIINH, CBI3aHHBIE C HEPABCHCTBAMH.
21.  Tlpemen KOMIO3UIMH (PYHKIIHIA.
22.  OpHocTopoHHHME Tpeaensl. [Ipenen MOHOTOHHOW (QYHKIINH.
23.  CpaBHeHue QyHKIUH, SKBUBAJICHTHbIE (YHKIINH.
24, Onpenenenre HENPEPHIBHOCTH (PYHKIMH B TOUKe. TOUKM pa3pbiBa QyHKIUH.

Knaccugukanus Touek paspbiBa.



3adeTHO-IK3aMEeHAIlMOHHBbIE MaTepHaabl [JIsi INPOMEXKYTOYHON  aTTecTaluu
(3x3aMeH)
Bonpocui k 3x3ameny no mamemamuyecKkomy anaausy
1 cemecTp
1. Tlonstue mHOXxecTBa. Onepaunu HaJ MHOXKecTBaMHU. JIornueckasi CHMBOJIMKA.

MHO0keCTBO 1eHCTBUTENBbHBIX yncesl. CBOWCTBA 1€HCTBUTEIIbHBIX YHCEIL.

3. MouHocTh MHOXKECTBa. CUETHOCTD pallMOHATIBHBIX Yncen. HecueTHoCTh
JEMCTBUTEIIBHBIX YUCEI.

4. PacmmpenHas uncioBas npsiMasi. AOCONIOTHAS BEJIMYMHA YKCiIa. MHOXKECTBa Ha
IPSAMOM, OKPECTHOCTH.

5. OrpaHuyeHHbIE U HEOIPAaHUYEHHbIE YHCIOBbIE MHOXKECTBA. | paHu YHCIOBBIX
MHOXkecTB. Teopema cylecTBOBaHUS BepXHEN (HMKHEH) IPaHu YHUCIOBOTO
MHO’KECTBA.

6. Ilpunuun Apxumena. I[IpuHIMIT BIOXKEHHBIX OTPE3KOB.

7. Ob6mee nousitue pyHkuuu (otodpakenus). Kommosumms Gynkuii. O6paTHas
¢ynkuus. Yucnoble GyHkU. OCHOBHBIE 3JIeMEHTapHble (YHKIIUU, UX CBOMCTBA U
rpaduKy.

8. Cnoco06sl 3ananus Gynkumii. HesBHbI# crioco0 3aganus GyHkuun. OyHKINH,
3a/laHHbIE TapaMETPUUYECKUMU YPaBHEHUSMU U YPABHEHUSIMU B HOJISIPHBIX
KOOp/IMHATaXx.

9. OmnpezneneHue NOCIEIOBATEIBHOCTH U €€ Tipeaena. EnnHcTBeHHOCTD nipesena,
OTPaHUYEHHOCTh CXOJIAIIEHCS MOCIe0BaTEIbHOCTH.

10. ApudmeTrueckue onepanuy HajJ CXOASIIIMHCS OCIEI0BATEIbHOCTIMHU.

11. CpoiicTBa cxoasduieiics NOCIeJ0BAaTEIILHOCTH, CBSI3aHHbIE C HEPAaBEHCTBAMHU.

12. BeckoHeuHO Maible 1 OECKOHEYHO OOJIBIIINE ITOCIEN0BATEILHOCTH, UX CBOICTBA.

13. IlpuHIMI CXOAMMOCTH MOHOTOHHOMH 1OCIIE10BaTEIbHOCTH.

14. [IpuHMn cTaruBaronxcs oTpe3kos. Yucio e.

15. TloanocnenoBaTeIbHOCTH M YaCTUYHBIE MTPEEIIbl YUCIOBOM MOCIe10BaTEIbHOCTH.
Jlemma bonbpuano-Beliepmrpacca.

16. ®ynnamenrtanbHas nocaenoarenbHocTh. Kpurepuii Komu cxonumocTu
MOCJIEI0BATEIbHOCTH.

17. Onpenenenue npeaena Gpyukuuu B Touke. Onpenenenue npeaena no Kommu u mno
['eitHe, SKBUBaJIGHTHOCTH onpeneneHuil. [Ipenen pyHkiun Ha 6ECKOHEYHOCTH.

18. O6ume croiicTBa npeaena GyHKIUHU: €JUHCTBEHHOCTb, JJOKaJIbHAs OTPAaHUYEHHOCTb.

19. CpoiicTBa npenena GpyHKIIUH, CBSI3aHHBIC C apH(PMETUISCKUMU OTIEPAITUSIMH.

20. CpoiicTBa nmpeaena GyHKINHU, CBSI3aHHbIE C HEpAaBEHCTBAMHU.

21. Tlpenen xoMmo3umwu (GyHKIHAH.

22. OgHocTtopoHHMeE npesensl. [Ipeaen MOHOTOHHOM (HyHKIMH.

23. CpaBHeHne GyHKINH, SKBUBAJICHTHBIC ()yHKIIHH.

24. OnpeneneHue HEMPEPLIBHOCTH (PYHKIMH B TOUKe. TOYKM pa3pbiBa GyHKIINU.
Knaccudukanus Touex pa3psiBa.

25. CoiicTBa (hyHKIIMI, HETIPEPHIBHBIX B TOUKE. HenmpepbIBHOCTH OCHOBHBIX
3JIEeMEHTapHBIX (PYHKIIUHA.

26. HenpepbIBHOCTH CIOXKHON (QYHKITUH.

27. Teopema bonbriano-Komm (0 mpoMeXyTOYHOM 3HAUCHUH HETIPEPHIBHOW HA CETMEHTE
¢ynkuun). CinencTBue TeOpeMBI.

28. IlepBast Teopema Beiiepmrpacca (00 OrpaHWYEHHOCTH HENPEPHIBHOW HAa CETMEHTE
byHKIUN).

29. Bropas teopema BetiepmTpacca (0 TOCTH)KEHUU HEITPEPHIBHOW Ha CErMEHTE () yHKITUN
AKCTPEMAJILHBIX 3HAYEHHH).

no
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33.
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41.
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47.
48.
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60.
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62.

IlepBbIil 3aMeUaTeNbHBIN PEAET U €0 CICACTBHUS.
BTtopoii 3ameuaTenbHbIi Mpees.
CrnenctBusi BTOPOro 3aMeUaTeNIbHOTO Ipeelia
Ycnosue auddeperunpyemoct pyHKIuM. CBsI3b MKy HEIPEPBIBHOCTBIO U
QG pepeHIPyeMOCThIO (PYHKIINH.
[TpousBonHas pyHkuu. OAHOCTOPOHHHUE U OECKOHEUHbIE TPOU3BO/IHBIE.
CBsI3b MEX/1y CYIIECTBOBAHUEM MTPOU3BOAHON U 1D (HEepeHIUPYEMOCThIO (DYHKITHH.
[TpaBuna qudepeHpoBaHus CyMMbl, pa3HOCTH, IPOU3BEIEHHS U YACTHOI'O
byHKUIN.
Tabyuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTApHBIX PYHKIUH (BBIBOI (hopMyiI).
[Tonstue muddepennuana. Ero reomeTpudeckuii CMbICI.
[TpousBonHas 06paTHON PyHKIMH, (PYHKIIMH, 3alaHHON HESIBHO U ITaPAMETPUYECKH.
[TpousBoaHas cnoxxkHoi Gynkun. MHBapuanTHOCTH popmbl | nuddepenimana.
[TpousBonHble U 1uddepeHIanbl BEICIIMX MOPSIKOB; N-ble MIPOU3BOJHBIC (PYHKIMIL:
a*, sinx, cosx, y=1log,x, (1+x)%
JuddepeHnmansl BBICIIUX MOPSIKOB OT CIOXKHBIX QyHKIMH. «Hapymenney»
UHBapUaHTHOM (popMbl quddepeHnanoB BEICUIMX TOPSIKOB.
Teopema depma, €€ reOMETPUIECKUNA CMBICII.
Teopema Jlarpanxa, Poss, MX reoMeTpUYECKUI CMBICII.
Teopema Kommn. [IpaBumno JlonuTans packpbITUs HEOIIPEAEIEHHOCTEN
Buza 0/0u oo /co.
®dopmyna Telinopa GyHKIIMN ¢ OCTATOYHBIM WieHOM B (hopme [leano u B hopme
Jlarpanxa.
Paznoxenne o gpopmysne MakiiopeHa OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.
VYci10BUs TOCTOSTHCTBA U MOHOTOHHOCTH (DYHKIIMH.
JlokanbHbIi 3kcTpemMyM (pynkiu. HeoOxonumoe u J0CTaTOYHBIC YCIOBUS
JKCTpEMyMa.
Hanpasnenue Boimykiioctu rpaduka GyHKIun. JlocTaTouHOe yCI0BHE BBITYKIOCTH
rpaduka GyHKIUH.
Touku nepern6ba rpaduxa pyakuun. Heodxoaumoe u 10CTaTOUHOE YCIOBUS TOUEK
neperuoa.
[TonsiTue nepBooOpa3HoOii, €€ CBOICTBA.
OmnpeneneHne HEONPEAEIEHHOIO HHTErpaa, OCHOBHBIE CBOMCTBA.
Tabnuna HeonpeeIeHHbIX HHTErPaJIoB OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUM.
MeTtoz 3aMeHBl IEPEMEHHON Y HHTETPUPOBAHHUS 10 YaCTSIM B HEOIIPEEIEHHOM
MHTETpae.
3aauu, IPUBOIALINE K MIOHATHUIO ONpEeAeIeHHOro nurerpania. [lnomane
KPUBOJIMHEHHOM TpaIlelH.
Onpenenenue unrerpana Pumana. Heobxonumoe yciioBue HHTETpUPYEMOCTH.
['eomeTpuyeckuil CMBICH ONPENECIICHHOTO UHTErpaa.
Kpurepuii unrerpupyemocts o Pumany. Kiaccel uHTErpupyeMbIx (yHKIMMA.
CBoiicTBa ONpeaen€HHOro MHTErpaia, BbIpaKEHHbIE PABEHCTBAMMU.
CBolicTBa OIpenenEéHHOr0 MHTErpala, BBIpA)KCHHBIE HEpaBEHCTBaMHU. TeopeMa o
CpPEIHEM 3HAYECHUHU.
WuTerpan ¢ nepeMeHHbIM BepXHUM Mpenenom. Popmyna HeroTona-Jleiibnuna.
MeTto/ 3aMeHbl TEPEMEHHON 1 UHTETPUPOBAHUS 10 YaCTSIM B OIPEIETICHHOM
UHTETpaJIe.
2 cemecTp
[MousiTre N-mMepHOTO eBKIM0Ba pocTpancTBa R™. IIpumepsr MHOXKecTB R™.
[TocnemoBarenbHOCT B R™u ee mpenen.
BemectBenHast QyHKIMM JBYX TEPEMEHHBIX U €€ rpauK, JUHUN YPOBHS.
JIBoiHbIe npenensl. [IoBTOpHBIE Ipeebl, YCIOBUS UX PABEHCTBA.



5 [Ipenen pyHKIIMU MHOTHUX TIEPEMEHHBIX.

6. HenpepriBHOCTS (YHKIIMM MHOTHX IIEPEMEHHBIX, CBOWCTBA.

7 YacTtHble MpoU3BOIHbIC U YacTHEIC TuddepeHmansl GyHKIIMT MHOTUX IEPEMEHHBIX.
8 JuddepenuupyemMocth GyHKIIMH MHOTHX TlepeMeHHbIX. [lomnbii quddepeniyar.
['eomeTpruyecKuii CMBICT YaCTHOW MPOU3BOIHON U TIOJTHOTO MU depeHmana.

9. Heo6xomumoe u noctaTounoe ycinoBus 1udepeHIupyeMOCTH.

10.  IlpousBoaHast CI0XHOH (PYHKIMH, MHBAPUAHTHOCTH ()OPMBI IEPBOTO
nuddepennuana.

11.  IlpowusBoxHas 1o HampaBieHUI0. 'pagueHT.

12.  IlpousBoaHble U qudQepeHnanbl BHICIINX MTOPAIKOB. Y CIOBUS PABEHCTBA BTOPHIX
POU3BOJIHBIX.

13. ®opmymna Teiimopa pyHKIIMA MHOTHX TTEPEMEHHBIX.

14.  JloxkayibHBIN SKCTpeMyM (YHKIMU MHOTUX IepeMeHHbIX. HeoOxonmumoe ycinoBue
JKCTpEMyMa.

15.  Kpurepuii CunbBecTpa 3HaKOOIPEASICHHOCTH KBaApaTH4IHOH hopMel. JlocTaTouHbIe
YCIIOBUS JIOKAJIbHOT'O 3KCTPEMYMaA.

16.  JloxkaubHBI SKCTpeMyM (YHKIMH IBYX IepeMeHHbIX. HeoOxoaumoe 1 1ocTaTouHoe
YCIIOBUS SKCTPEMyMa.

17.  BeruncneHne NpoM3BOIHBIX HESIBHO 3alaHHBIX (QyHKIMA. [loHsATHE 00 yCIOBHOM
skcTpeMyMe. Metoj Jlarpanska HaxoX/1€HUS YCIIOBHOT'O SKCTpEMyMa.

18.  HawmOonplee u HaMMEHbIIEE 3HAYCHUST PYHKIIMU Ha KOMITAKTe.

19.  3apaum, npuBOAsIIUE K OHIATHIO ABOWHOTO HHTErpaa.

20.  Omnpenenenue ABOWHOTO MHTETpaia. Y CJIOBUS CYIIECTBOBAHUS ABOWHOTO HHTETpAIA.
21. CBoiicTBa IBOMHBIX HHTETPAJIOB.

22. CBezieHne IBOMHOIO UHTETPaJia K IOBTOPHOMY B ClTydae MPsIMOYTOJIbHOM 00JIaCTH.
23.  CaeneHue ABOMHOIO MHTErpalia K IOBTOPHOMY B Cilydae KPUBOJIMHEHHON 00JIacTH.
24.  DreMeHT IJIOUIay B KPUBOJIMHEHHBIX KOOpIMHATAX. 3aMeHa IIEPEeMEHHBIX B IBOWHOM
uHTerpaie. IlonsipHble KOOpIUHATEI.

25. TpoitHble UHTETpabl ¥ UX BBIYKMCIEHUE. 3aMEeHa IEPEMEHHBIX B TPOMHOM MHTErpase.
26.  IlpuMeHeHME KpaTHBIX MHTETPAJIOB K PEIICHUIO TEOMETPUUECKUX U (PU3NUECKUX
3aja4.

217. ITonstue rmankon kpuBoi. KpuBosmHetHbIe HHTETpaNIbl 1- posia, X CBOICTBA,
T€OMETPUUYECKHUI CMBICII.

28. OpuenTrpoBaHHbIe KpHBble. KpiBOIMHENHHBIE HHTETpaNIbl 2- pojia, UX CBOMCTBA.
Pabora cunoBoro nous.

29. CBsI13b MEX/1y KpUBOJIMHEHHBIMU UHTETpaiaMu 1-ro u 2-ro poaa. CrocoObl cBeAeHUS
KPUBOJMHEHHBIX HHTETPAJIOB K OTPE/ICICHHBIM HHTETPATaM.

30.  ®opmyna ['puna. Beruncnenue miomaay ¢ TOMOILIbI0 KPUBOJIMHEHHBIX HHTETPAJIOB.
31.  YcioBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETpaja 2-ro poaa OT MyTH

uHTerpupoBanus. Ciydaii nomHoro auddepennunana. [leppoodpasnas s
HOJBIHTErpajibHOTO BeIpaxkeHus P(x,y)dx + Q(x,y)dy.

32.  Tlonsartue riaakoil moBepxHocTu. BekTopHO-Iapamerpuueckas Gpopma 3aganus
noBepxHocTu. KacarenpHas MIIOCKOCTh M HOPMaJb K MMOBEPXHOCTH. [101aas moBepXHOCTH.
33.  IloBepxHOCTHBIE HHTETpabI |-T0 poja U UX CBOMCTBA.

34.  JIBycTopoHHHE MOBepXHOCTH. OpUEHTAIUS TIOBEPXHOCTH U BHIOOP CTOPOHEI.
Hampasnsromuye KoCHHYCbl HOPMaJIH.

35. [ToBepXHOCTHBIE HHTETPAJIBI 2-TO POJA U UX CBOMCTBA.

36.  CnocoObl cBeIeHHSI TOBEPXHOCTHBIX MHTEIPAJIOB K IBOMHBIM HHTETPAJIaM.

37. Porop, nuBeprenuus, mupkymnsuus. @opmynsl Ctokca u Octporpaackoro-Iayccea,
BEKTOPHAs 3alMCh. Y CIIOBUS OTEHLIMAIBbHOCTH BEKTOPHOTO MOl B IPOCTPAHCTBE.

38.  OmpeneneHrie YUCIOBOTO psiia, CYMMBI psiga. HeoOxoanMoe yciaoBrue CXOTMMOCTH

psaAaa. CBoiicTBa CXOOAIIUXCA PSAA0B.



39. Psanel ¢ HeoTpunatensHbiMK wieHaMu. Kputepuii cxogumoctu. Ilpusnaku
cxonumocTH (cpaBHeHwus, Jlamambepa, Komm).

40.  WuTerpanbHbIi npU3HAK cX0AUMOCTH. OOO0OIICHHBII TApMOHUYECKUN PSJT M €r0
CXOAUMOCTb.

41.  3HakomnepeMeHHbIE PsAbl. AOCONIOTHO U YCIOBHO cxopsmuecs psiabl. [Tpusnak
JleliOHMULIA.

42.  Tlonarue GpyHKUIMOHAIBHOTO psiaa. PaBHOMepHas cxonumocTs. [Ipu3Hak
Beitepmtpacca paBHOMEpHOU CXOJUMOCTH.

43. Crenennsbie psapl. Teopema AGensi. IHTepBan U paguyc CXOIUMOCTH CTEIICHHOTO
psza.

44,  TlounenHoe MHTErpUpoBaHue U AU HepeHIuPOBaHUE CTETIEHHBIX PSIOB.

45, Psinp1 Teitnopa u Maxknopena. CTerneHHbIe Psbl OCHOBHBIX AJIEMEHTAPHBIX () YHKIIHM.

Hcnonb30Banue pa3ioxeHnus GyHKUuu B psia Teitnopa it npuOIKEHHBIX BEIYUCICHHN.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUsI

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxuii OYEHKY «OMIUYHOY» 3ACIYHCUBAE cmy?eﬂm, 0CB0OUBWULL  3HAHUS,
Jposern «5» YMEHUS, KOMMemenyuu . meopemuteckuii mamepua be3 npobenos;
(omuno) BLINOTHUBUUULL 8Ce 3A0aHUsl, NPedyCMOMpPeHHble V4eOHbIM NIAAHOM HA
BbICOKOM ~ KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HABLIKU
npogheccuoHaIbHO20 NPUMEHEHUS OCBOCHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULO» 3ACTYAHCUAenm CMYOeHm, NPpaKmuiecku NOJHOCMbIO
Vpos8eHb «4» 0C60UBWIULL  3HAHUS, YMEHUs, KOMNEeMeHYuu U meopemudecKull
(xopouio) mamepuan, yuyeOHvle 3A0aHUs He OYEHeHbl MAKCUMALbHbIM YUCTOM
0annos, 8 0CHOBHOM CHOPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopozoesuiii OYEHKY «)YO0081eMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
VPOBeHb «3» npoberamu  0C8OUBWIUL  3HAHUA,  YMeHUs,  KOMNemeHyuu U
(yoosnemeopume | meopemuyeckull Mamepuai, MHO2Uue YueOHvle 3a0anus aubo He
JIbHO) BbINOTHUTL, TUOO OHU OYEHEHbL YUCTOM OALI08 ONUSKUM K MUHUMATILHOMY,
HeKomopble NPAKMUeCcKue HasvblKu He ChoOpMUPOBaHbi.
MunumaneHolti | OYeHKY — «HeyOO8IemBOPUMENbHOY  3ACHyicU8aem  CMYOeHm,  He
Ypogens «2» 0CBOUBWULL  3HAHUSA, YMeHUs, KOMNemeHyuu U meopemudecKuil
(HeyOosnemeopu | mamepuai, yieOHble 3a0aHUsI He 6bINOJIHUIL, NPAKMUYECKUE HABLIKU HE
menvHo) cghopmuposanwi.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HeOOXOMMOCTH HHBAJIM/IAM H JIUIIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/T0OPOBbS
IPEJOCTABIISAETCS JOMOJHUTENBFHOE BPEeMs /7S TOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TPOBENICHUH TPOILIECAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U WHBAIWIOB TIPOIEypa OIICHWBAHUS pPE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporieypa oneHMBaHUsI PE3yNIbTATOB OOYUYSHHS] WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JU71st T C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.



JIJist JTUI ¢ HAPYIICHUSIMU CITyXa:

— B IIeYaTHOM opme,

— B popMe NEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TEpPeYCHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOHasi auTeparypa
1. Unvun, B. A. Ocnogvl mamemamuueckoeo ananuza: yuweonux / B. A. Hnovun, 3. I'. Ilo3uax,
noo peoakyuei B. A. Unvuna. — 7-e uz0. — Mockea: @UIMATIIUT, 2004. — 648 c. — ISBN
5-9221-0536-1. — Texcm: snekmponuwiii // Jlans: s1ekmponHo-oubIuomeunas cucmema. —
URL: https://e.lanbook.com/book/59376
2. Quxmeneonvy, I. M. Ocnosbt mamemamuueckoeo ananuza. yueonux /I. M. Quxmeneonvy.
— 12-e u30., cmep. — Cankm-Ilemepoype: Jlanv, 2020 — Yacms 1 — 2020. — 444 c. — ISBN
978-5-8114-5338-2. — Texcm: snekmponnwiii // Jlans: 31ekmponno-oubiuomeynas cucmema.
— URL: https://e.lanbook.com/book/139261
3. emuoosuu, b. I1. Coopruk 3a0au u ynpax)cHenuii no Mamemamuieckomy anaiusy. yieonoe
nocobue ons 8y308/ b. I1. Jlemuoosuy. — 23-e u30., cmep. — Cankm-Ilemepbype: Jlans, 2021.
— 0624 ¢. — ISBN 978-5-8114-6940-6. — Texcm: snexmpoumusiii // Jlanv: 31eKmponHoO-
oubnuomeunas cucmema. — URL: https://e.lanbook.com/book/153688
4. Cooprux 3a0au no mamemamuyeckomy anaiusy: yueonoe nocooue / JI. J]. Kyopssyes, A. /.
Kymacos, B. U. Yexnos, M. U. [[labynun. — 2-e u30., nepepad. u oon. — Mockea: O®U3IMATIIUT,
[6. 2.]. — Tom 1: Ilpeden. Henpepvienocmo. [uppepenyupyemocmos — 2010. — 496 ¢. — ISBN
978-5-9221-0306-0. — Texcm: snexmponnwiii // Jlans: s1eKkmpoHHO-OubIUOMeEYHAs cucmema. —
URL: https://e.lanbook.com/book/2226
5. Coopnux 3a0au no mamemamuieckomy anaiusy: yueonoe nocooue / JI. /1. Kyopsaeyes, A. /1.
Kymacos, B. HU. Yexnos, M. U. Illabynun. — 2-e u30., nepepadb. u oon. — Mocksa:
OUIMATIIUT, [6. 2.]. — Tom 2: Unmeepanwvi. Psovr — 2009. — 504 c¢. — ISBN 978-5-9221-
0307-7. — Texcm: snexmponnwiii // Jlane: snexmponno-oubnuomeynas cucmema. — URL:
https://e.lanbook.com/book/2227
6. Cooprux 3a0ay no mamemamuieckomy ananuzy: yueonoe nocooue / Jl. J[. Kyopseyes, A. /1.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e u30., nepepad. — Mockea: ®UIMATIIUT, [6.
2.]. — Tom 3: @ynxyuu neckonvrux nepemennvix — 2003. — 472 ¢. — ISBN 5-9221-0308-3. —
Texcm:  onexmpounvui //  Jlane:  snexmpouno-éubnuomeunas  cucmema. —  URL:
https://e.lanbook.com/book/2220
7.Jlyney K.H, Iucmennwvui /1. T., @eoun C. H., [lleguenxo 0. A. Coopnuk 3a0ay no gvicuiell
mamemamuxe. 1 kypc. — M.. Aipuc-npece, 2017. — 576 c.
8. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x y. M.: MIJHMO, 2020. 4. [ — 657 c., T. 2 —
789 c.
9. Apemenxo JI. A. Kpamusie unmeepanvi: Ilpaxmuxym. Kpacnooap: Kybawnckuii eoc. yH-m.,
2006.- 80 c.
10. Apemenxo JI. A., I[loobepesxkuna A. H. Kpusonunelinvie u n0gepxHoCmHbvle UHMESPAb.
Yuebnoe nocodbue. Kpacnooap: Kybanckuii coc. yn-m., 2012.-109 c.

5.2. lepuoanueckasi JuTEpaTYypa
He ucnons3ytorcs npu nu3y4eHuu JaHHOTO Kypca.


https://e.lanbook.com/book/59376
https://e.lanbook.com/book/139261
https://e.lanbook.com/book/153688
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2220

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBPeMeHHble Npo(eccHOHATbHBIE 0a3bl
JAHHBIX U I/IH(l)OpMaIll/IOHHbIe CIIPpaBOYHbBIC CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHBb» https://e.lanbook.com

6. MeToanueckue yKa3aHus JJisl 00y4aloMUXCsl 0 0CBOEHHUIO TUCIUIIIMHBI (MOTYJIs1)

Texymuit KOHTPOJIb OCYHIECTBIAETCS MPENO01aBaTeNIeM, BEAYIIIMM IPAKTUYECKUE
3aHATHS HA OCHOBE BBINIOJIHEHUS CTYJCHTaMH JOMAIIHUX 33/IaHUi U JIaDOpaTOPHOTO
npakTukyma. B TedueHue cemectpa mpoBOJATCS KOHTPOJIbHBIE PA0OTHI M TEOPETUUECKUI
KOJUTOKBUYM. VITOTOBBII KOHTPOJIH OCYIIECTBISIETCS B (hopMe dK3aMeHa.

KoHTpobHbBIE, KOJUTOKBHYMBI OIICHHUBAIOTCS TI0 MATHOAIFHON CUCTEME. DK3aMEHBI
OIICHUBAIOTCS TI0 CUCTEME: HEYJOBJIETBOPUTEIHHO, YIOBIETBOPUTEIHHO, XOPOIIIO, OTIIMYHO.

Ha MPAKTUYCCKUX 3aHATUAX KOHTPOJIb OCYHICCTBJIACTCA IMIPHU OTBECTC Y TOCKHU U IIPU IIPOBECPKE
JIOMAITHUX 3aJIJaHUH.

B ocBoeHun aucHMIUIMHBI MHBAIUIAMU U JULUAMU C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

I/IH[[I/IBI/IZIyaJII)HI)IC KOHCYJIbTalUKM 110 HNOpPCAMCTY ABJIAKOTCA Ba’XHBIM Q)aKTOpOM,
CIOCOOCTBYIOIUM MHJIMBUYaTU3allid OOy4EHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TIperojaBarelieM W OOYJaroIIMMCS WHBAIWIOM WM JIUIOM C OTrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

7.MaTepuajbHO-TeXHUYECKOE o0ecrevyeHue 1Mo JUCUUIINHE (MO1YJII0)

HaumeHnoBanue ClIICUaJIbHbIX OCHaHleHHOCTI) CIICIIMaJIbHbBIX HepequL JIMIIEH3UOHHOI'O
NIOMEILECHUI NIOMEILEHUI IPOTPaMMHOTO 00ecTIedeHns

Y4eOHbie ayIUTOpUN st | Mebenb: yuebHas mebeb He npenycmoTtpeno
MIPOBEJICHUSI 3aHATHH JIEKIIMOHHOTO | TexXxHuuecKue cpelcTBa 00yueHHUsI:
THTIA 9KpaH, NPOEKTOP
Y4eOHbie ayIUTOpUN st | Mebenb: yuebHas Mmebeb He npenycmoTtpeno
MIPOBEACHUA MPAKTUYCCKUX
3aHATHH, TPYTITOBBIX u
WHAWBUAIYAIbGHBIX KOHCYIBTAIUH,
TEKYILEro KOHTPOJIS u
MIPOMEKYTOYHOU aTTeCTANU

Jns  caMmocTosATenbHOW  paboThl  OOy4aromMXcs MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMITIJICKTOBAHHBIC CHGHI/IaJ'H/IBI/II)OBaHHOI\/’I MC6€HBIO, OCHAIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» M obecrneueHrueM J0CTymna B DIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

HaunmMenoBanune noMemmeHuit s OcHalleHHOCTh TOMEIEHUH 11 [lepeyensb NTUIEH3NOHHOTO
CaMOCTOATENLHOM PaboThI CaMOCTOSATENLHOM paboThI MIPOTrPaMMHOT0 00eCIIeYeHNs
obyuaromuxcs oOyyaromuxcst

[omemnieHne as caMOCTOATENbHON | Mebenb: yaeOHas MeOenb
paboTel o0yyaronuxcs (YUTanpHblid | KoMmiekT — crnenuanu3upoBaHHON

3as Hay4yHoii Onbnmorekn) MeOeNr: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKa C TOJAKIIOUEHHEM K
HHPOPMANOHHO-

KOMMyHHKaHHOHHOﬁ CCTHU



https://urait.ru/
http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
https://e.lanbook.com/

«I/IHTGPHGT» nu JAOCTYIIOM B

JJIEKTPOHHYIO  HMH(OpPMaIMOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTelIbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obOopynoBaHue, OOeCIIeYHBAOIIEE
JOCTy K  CEeTH  HHTEpHET
(mpoBoaHOE COEIIMHEHHE u
OecripoBOJIHOE  COEJMHEHHE IO

texunosorun Wi-Fi)

IloMenienune a1t caMOCTOSTEILHOM
paboTsl 00y4aromuxcs (ayAUTOpHs)

Meobernb: yueObHas MeOenb
KoMmiekt  crenuanu3upoBaHHOM
Me6esH: KOMITBIOTEPHBIEe CTOJIbI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKA C MOAKIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHUKaLMOHHOH
«lHTEepHET» W JOCTYIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aLuy,
BeO-KaMepbl, KOMMYHHKaI[HIOHHOE
obopyaoBaHue, 00CCICYHBAOIICE
JA0CTYyl K CEeTHU HUHTEPHCT
(mpoBoaHOE COEIIMHEHHE u
0eCnpoBOHOE  COCTUHEHHE IO
texaosorud Wi-Fi)

CCTH




