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noxarotosku 09.03.03 [Mpuxiagnas nadopmaruka. — 20 c.
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CTpykTypa u cojep:kaHue TUCUUIIIHHBI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B Y4eOHOM mpoiecce

[lens w3ydeHUS IUCIUIUIMHBI — OBJAJACHHUE CTYJIECHTAMH HEOOXOAMMBIM
MaTEeMaTUYeCKUM ammapaTroM, MOMOTaloluM aHaJu3UupoBaTh, MOJIETUPOBATH H
pelaTh NpUKIaIHbIE 3aJa4H.

3agaun: OBIAJACHUE CTYJECHTAMH METOJAaMHU MAaTEMAaTHUYECKOTO aHaIn3a JJIs
UCCJICIOBAHUS PEAlbHBIX MPOIECCOB M SBICHUM, MOCTPOCHUS HX MoOJeNeH Hu
pelieHus MaTeMaTHYeCKUX 3ajlay; pa3BUTUE JIOTMUECKOro U  a0CTpaKkTHOTO
MBIIJICHUS CTYJCHTOB; BbIpA0OTKA Y CTYJIEHTOB YMEHHS CaMOCTOSTEIbHO
pacuMpsTh CBOM MaTeMaTUYECKHE 3HAHHUS M MPOBOJUTH MAaTEMaTUYECKUM aHaIu3
MPUKIIAIHBIX 3a]1a4.

2. Mecto nucuuniimibl B ctpykrype OOII BO

Huctmmmaa «MareMaTudecKuid aHajln3» BXOAUT B OJOK JHCIHIUINH
00s3aTeNbHON YaCTH Y4E€OHOTO MJIaHa.

OcHoBbIBaeTCsl Ha 0a3ze MUCHMIUIMH: 00pa30BaTEIbHON MPOrpaMMbl OOIIETO
CpellHero oopa3oBaHuUsl.

SBnseTcss OCHOBOW ISl M3YyYEHUS CIEAYIOIIMX JUCHUIUIAH: JTUCKpETHAas
MaTeMaTUuKa, METO/Ibl ONTUMHU3AIMN, MATEMATUYECKOE MOJICTUPOBAHNUE.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUSI COAEPKAHUS TUCIUININHBI

CTyneHThbl, 3aBEpIIMBIINE HW3YyYEHUE JAUCHUIUIMHBI «MartemMaTudecKuit
aHaJIM3», JTOJDKHBI

3Hamb. OCHOBHBIC TIOHATHS, OIpPEICICHUS, TEOPEMbl U  METOBI
MaTeMaTUYECKOr0 aHalii3a, B 4aCTU TEOpUU Npeaeson, AuddepeHIuaIbHOro U
WHTETPAIbHOTO UCUUCIICHUSI, TEOPUU PSASIOB, TEOPHUU TOJIS.

YyMemb: UCTIOIb30BaTh METOAbl MATEMATUYECKOTO aHAIN3a; pellaTh TUIIOBbHIC
3amaun; oOpamarbest Kk nHGopMaluoHHbIM cucteMaM (MHTepHeT, MatremaTuyeckas
JauTepaTypa) sl MOMOJHEHUSI U YTOUHEHUS] MaTeMaTUYECKUX 3HAHUH.

eaoemu HABLIKAMU HAy4YHO-HCCJIEIOBATEIHCKOTO aHan3a u
MOJICITUPOBAHUS, HABBIKAMHU TPAKTHUYECKOTO HCIOJb30BaHUS 0a30BBIX 3HAHHK W
METOJI0B MaTeMaTUYECKOT0 aHAJIN3a B MPUIIOKEHUAX K TEXHUUYECKUM HayKaM.

[lepeuniciienHble  pe3yJbTaThl  O0pa30oBaHUs  SBIAIOTCS OCHOBOW  JIs
dbopmupoBanus craenyromux kommereHnuit (B cootBerctBun ¢ PI'OC BO un
TpeOOBaHMSIMU K  pe3yJibTaTaM OCBOCHHUS OCHOBHOW  MpOQheCcCHOHATBHON
obpazoBatensHol iporpammsl (OITOIT BO):

YHUBEPCATbHBIX:

YK-1 CIOCOOEH OCYIIECTBIATh MOMCK, KPUTUYECKHM aHaliu3 M CHUHTE3
uHPOpMAIMU, TPUMEHSATH CHUCTEMHBIH TOAXOM JUIA PEIICHUS
MOCTaBJICHHBIX 3a/1a4;

OIIK-1  cmocobeH NpPUMEHSTh €CTeCTBEHHOHAy4YHbIE U OOIEMH)KEHEPHBIE
3HAaHHA, METOJAbl MAaTEeMaTHYECKOr0 aHalu3a M MOJIECIHPOBaHMUS,
TEOPETUYECKOTO M DKCHEPUMEHTAJIbHOTO  MCCICAOBAaHUS B



poheCCHOHAIBHOM IS TEITBHOCTH.

4. CTpyKTYypa U cojiep:KaHue U CHUIIINHBI

4.1. O0bem yueOHO# JUCHMILUIMHBI U BU/AbI Y4e0HOI pa0doThI

OO6bem Jacos (3.¢.)
B yueGHoii paboTs! Ounas popma OuHo- 3aouHas
3a04Has dbopma
dbopma
O0BeM yueOHOM TUCIHUILTAHBI (BCETO) 378 - 378
(10,53.¢.) (10,53.e.)
OO0s3atenbHas ayAuTOpHAsi yuyeOHasi Harpyska -
JUCLUILIMHBI (BCETO) 196 28
B TOM YHCIJIC:
Jlexumn 98 - 14
CeMuHapcKue 3aHsITHs - - -
ITpakTHueckue 3aHATHS 98 - 14
JlaboparopHbie pabOTHI - - -
Kypcogas pabota (KypcoBOi ITPOEKT) - - -
WuauBuayanbHOE 3aJjaHKe o4 - o4
CamocTtosTenbHas paboTa cTyfieHTa (BCero) 182 - 350
®dopma arrecTaruu 9K3aMeH - 9K3aMeH
(1,2,3) (1,2,3)

4.2. Conep:kaHue pa3aejioB IMCHUILIMHBI

Cemectp 1

Pasmen 1.
Tema 1.

Tema 2.

Tema 3.

BBenenue B MaTeMaTHUECKHUN aHAINA3
MHOXECTBO NEUCTBUTENBHBIX YHCEIT
DONeMEHTbl TEOPUH MHOKECTB. MHOXKECTBO JICUCTBUTENBHBIX YHCEN U
€ro OCHOBHBIE CBOWCTBA. MoOIyib JEHUCTBUTEIBHOTO 4YHUCIA U €r0
cBorcTBa. YncioBblie MPOMEXYTKH. OrpaHUYEHHBIE U HEOTPAHUYEHHBIE
YUCJIOBBIE  MHOXECTBA.  [IpM3HaK  OrPaHUYEHHOCTH  YHMCIIOBOTO
MHOYECTBA.

OyHKIUHA OJTHOW NEPEMEHHOMN
[Tonsatue ¢ynkuuu oaHoM nepeMeHHou. OOnacTh ompenesieHUus u
oOnacte 3HaueHud (yHKuuM. ['paduk GyHKUMKM OJHOM NEpEeMEHHOM.
Croco6bl 3amanus (PyHKIIUU OJIHOM TiepeMeHHou. JleicTBus Haf
bynkuusmu. TlorsTie wmncnoBOW mocienoBarenbHOCTH. [loHsITHE
MOHOTOHHOM GYyHKIMHU. [IOHATHS YeTHOW W HEYeTHOW (YyHKIMM.
[Tonsitue mnepuoamueckoir ¢yHkuuu. OCHOBHBIE 3JIEMEHTapHBIC
GyHKIMH, UX CBOMCTBA M Tpaduku. DJIeMEHTapHbIC MpeoOpa3oBaHUs
rpaguKoB QyHKIIHA.
[Ipenenst
OKpecTHOCTh TOYKM Ha 4YMCIOBOW mpsmoul. IlpenenbHble TOYKH
YuCIOBOrOo MHOXecTBa. [loHsthe mnpenena (QyHKIMM B TOUKe.
['eomeTpuueckuii cmbicn mnpenena QyHkuuu B Touke. [lepBsiif
3amevaTenpHbli npeaen. OCHOBHbIE TeopeMbl 0 mpeaenax. [Ipenens
CYMMBbI, pa3HOCTHU, MPOU3BEACHUS U YaCTHOTO IBYX QyHKkumil. [Ipenen
GyHKUMMA TpU apryMeHTe, CTpeMmsieMcs K OECKOHEYHOCTH, U €ro



Tema 4.

Tema 5.

Pasmen 2.

Tema 6.

Tema 7.

F€OMETPUYECKUN CMbICI. [Ipeaen 4uciaoBOM MOCIENOBATEILHOCTH.
beckoHeuHo Maiible (PyHKIMHU U UX cBoiicTBa. CpaBHEHHE OECKOHEYHO
ManblX QyHKIu. beckoneuno Oonbiiue GyHKIUHM U OECKOHEYHBIC
npenenbl. CBsA3b NOHATUN OECKOHEUHO OOJIBIION U OECKOHEYHO Majlou
dbyHkuuid. Beruncnenue npejena CyMMbl, pa3HOCTU, MPOU3BEIACHUS U
YacTHOTO JIBYX (YHKIUMH B OCOOBIX Ciy4yasix. OKBUBaJICHTHBIC
OECKOHEYHO Majible (QYHKIUHU. BbIYnClieHHe MpeAesioB ¢ MOMOIIbIO
HKBUBAJICHTHBIX OECKOHEUHO ManbiX ¢yHKIun. OAHOCTOPOHHUE
npenensl PyHKIUU B TOYKE. AKCHMOMa HENPEPHIBHOCTH MHOKECTBA
NEUCTBUTENBHBIX YHCEN. TOYHBIE TPAHMIIBI YKCIOBBIX MHOXKECTB.
Teopembl 0 mpenerse MOHOTOHHOM YHCIOBOM MOCIJIEIOBATEIbHOCTH.
Teopema Kanropa. HepaBenctBo bepnymmm. Yucno e. Bropoit
3amMevaTeabHbIi mnpenen. Jpyrue 3aMeuarenbHble TpeAeibl (TPETH,
4eTBEPTHIM, NATHIN). Tabnuna SKBUBAJIEHTHBIX OECKOHEYHO MaJIbIX
GyHKIUH.

HenpepriBHOCTE QyHKIIUU

[Tonsitue HempepbIBHON (yHKIMU B TO4Kke. HempepbhIBHOCTh CyMMBI,
pPa3HOCTH, NPOU3BEIEHUS M YACTHOIO JABYX (YHKIHM B TOUKE.
Teopema o BHeceHMH 3HaKa Ipezesa Mo 3HaK HEMPEPbIBHON (PYHKIUH.
Teopema 0 HenmpepbIBHOCTH KOMMIO3ULMM (QYHKIUH. OJHOCTOPOHHSSA
HEMpPEPBIBHOCTh (QYHKIMU B TOYKe. TOYKM paspbiBa (PyHKIUH.
Knaccudukammsa  toyek  paspbiBa.  OJHOCTOPOHHHME  MpPEAEIbI
MOHOTOHHBIX (yHKIMA. TeopemMa O MNPOMEKYTOUHBIX 3HAUYEHUSX
HEeNpepbIBHOW (DYyHKIHH.

HenpepbiBHbIE ()yHKLIUN HAa OTPE3KE

[TonsiTue MOAIIOCIIEIOBATETLHOCTH. Teopema bonbuano-
Beriepmirpacca. Teopemsl Beliepirpacca 0 HenmpepbIBHOW HA OTPE3KE
byHKIUU.

HuddepennmansHoe ucurciaenue GyHKIMA OJTHON IepeMEHHON
[TpousBoaHast GyHKIIMH OJHOU MEPEMEHHOMN
Omnpenenenue npousBoaHor ¢pyHkuuu. [lonstue nuddepenimpyemoit
¢ynkuuu.  CBa3p  auddepennmpyemoctrn GyHKmmu ¢ e€
HETIPEPHIBHOCTBHIO. Kacarenbnas K rpaduky byHKIUH.
I'eomerpuueckuin  cMmbICi  OPOU3BOAHON. DU3WYECKUM  CMBICI
npou3BoAHOM. IIpom3BogHass CyMMbl, pasHOCTH, IPOU3BEICHUSA U
yacTHoro  AByX  ¢yHkuuid. IlpaBuna  nuddepeHumrpoBanus.
[IpousBogHass  koMmoszuumu  JIByX  ¢QyHkuuid.  [IpousBogHbie
aneMeHTapHbiX  QyHkuud. IlpousBomHas oOpaTHOW — (PyHKIMH.
['unepOonuueckre ¢GyHKIMM W WX Npou3BojHble. [IpousBoanble
BBICHIMX NOpAAKOB. [loHsATHE mapameTpu3oBaHHOrO IyTH. [IpuMepsl.
[IpousBoanas ¢hyHKIMM, 3aTaHHON TapameTpuuecku. KacarenpHas K
napaMeTpu3zoBaHHOMy myTH. [IpousBogHas QyHKUMH, 3aTaHHOMN
HESIBHO.

Huddepentman GpyHKIIUNA OTHON TIEPEMEHHOM
Omnpenenenve auddepennuana GyHKIUM OAHONH TMEPEMEHHOM.



Tema 8.

Cemectp 2
Paznen 3.
Tema 9.

Tewma 10.

[Ipumenenne  guddepenunana GyHKOUH B OPUOIMIKEHHBIX
BbIuncieHusX. ['eomeTpudeckuit cmbicn nuddepennmana GyHKIUN
ONHOW TepeMeHHoW. Mexanudeckuii cmbica  auddepennnana
GyHkmu ogHONM mepemeHHOU. [uddepeHunan cymMmbl, pa3HOCTH,
IPOU3BEJICHUS U YaCTHOTO ABYX (pyHKuui. duddepeHunan cioxHon
byukiuu. JuddepeHiuansl BRICIIMX MOPSIKOB.

OcHoBHble  cBoMcTBa auddepeHuupyemMplx  QYyHKOMHA H  HX
IPUMEHEHUE

Bo3pactanne u yObiBaHue ¢QyHKUMH B Touke. Teopema @Pepma.
Teopema Pomnns. Teopema Jlarpanxa. Teopema Komu. Bo3pactanue u
yObIBaHHE (DYHKIIMM HAa YUCIOBOM IPOMEXYTKe. TOUKHM MakcumMyma U
MuHuMyMa ¢yHKuud. HeoOxonumoe yciaoBHE — CYIIECTBOBaHUS
IKCTpeMyMa (PYHKIHMH OJHON mepeMeHHOW. JlocTaTouHbIE YCIOBUS
CYIIECTBOBAHMS  JKCTpeMyMa  (DPYHKIUMU OAHOW  MEPEMEHHOM.
OtbickaHue HauWOOJBILIEr0 W HAWMEHBIIETO 3HAYEHUs (QYHKIUH,
mipdepeHuupyeMol Ha OTpe3ke W Ha uHTepBaie. HampasieHnue
BBIITYKJIOCTH U TOYKM neperuda rpaduka ¢pynkunu. HeBepTukanbHbie
acuMNTOTHl rpaduka QpyHkuuU. PackpbiTue HEOnpeaeIeHHOCTeN Tuna

0 o0
— n — C IIOMOIOBIO IIpaBHJIA HOHI/ITEUIH. HpHMeHeHHe
o0

nudepeHInanTbHOr0 HUCUUCICHUS MJI1 HUCCIENOBaHUS (PYHKIUU U
noctpoeHus €€ rpaduka.

NHuterpanbHoe ucurcienue QyHKIUN OJHON IEPEMEHHOM
Heonpenenenusiii uHTErpan
VYcaoBue nMocTostHCTBA (PYHKIIMU HA YUCJIOBOM MpoMexyTke. [lonsrue

IepBOOOPA3HOIA. Teopema 0 MIepBOOOPA3HOM. [Tonsitne
HEONPEACICHHOT0 MHTerpaa. Tabiuiia OCHOBHBIX HEOIPEACICHHBIX
WHTETPAJIOB. CaolicTBa HEOIPEICIICHHOTO HMHTETpaa.

WHTerpupoBaHre MO 4acTsM B HEOIPENEIECHHOM HHTErpaie. 3aMeHa
MEPEMEHHOW B  HEOMNpPENEIICHHOM  HHTerpaine. PannoHanbHbIE
¢ynkuuu. IIpocredimme panvoHanbHble (QyHKIUU. Paznoxenue
JPOOHO-PAIIMOHATBHOMN byHKIIUN Ha  TpocTedime  ApoOH.

WNurerpuposanue IIPOCTEUILINX paLOHAIBHBIX GyHKIMH.
HNuterpuposanue IIPaBUIILHOU paLMOHaIbHOU byHKUIHU.
HNuterpuposanue HENPaBUIIBHOMN paLMOHaIBHOU GyHKIMH.
HNuTerpuposanue TPUTOHOMETPUYECKUX BBIPAKCHUMU.

HNuTerpupoBanrie HEKOTOPBIX BBIPAKEHUM, COACPKAIINUX PATAKATIBI.
OnpeneneHHbIil HHTErpal

[lonsiTHe OmMpeAeNneHHOro MHTErpaia. 3agadd, KOTOpbIE MPUBOAAT K
MOHATUIO  OMpeAeNieHHoro wuHTerpana. HeoOxogumoe —ycioBue
UHTETpUpyeMOCTH (QYHKIHMH - €€ orpannyeHHOcTh. Cymmbl [lapOy u
ux cBoiictBa. Kpurepuii unrerpupyemoctu ¢yHkuuu. Jloctarounbie
ycloBUsl UHTerpupyemMoctd (QyHkiuu. CBOICTBAa ONPEAEICHHOTO
unterpana. Teopema o cpeqneM. CyniecTBOBaHUE NTEPBOOOPA3HBIX NS



Tema 11.

Tema 12.

Pasnen 4.
Tema 13.

Tema 14.

HenpepriBHONW QyHkunu. Teopema o ¢opmyne Hrprotona-JlelGuuia.
WNHTrerpupoBaHre MO 4YacTsM B OINPEACICHHOM HHTErpajie. 3aMeHa
MEPEMEHHON  MHTETPUPOBAHHUS B  ONPENEIEHHOM  HMHTErpale.
WuTerpanbl YeTHBIX U HEYETHBIX (DYHKIUH 10 OTPE3KY C CEPEIUHON B
Hyje. IloHaTMe O TPUOMMKEHHOM BBIYMCICHUU OIPEICICHHBIX
UHTErpajioB. MeTOo[bl BBIUMCIICHUS ONPEACICHHBIX WHTETPAJIOB II0
(opmysiam NpsIMOYTOJILHUKOB, Tpanenuii 1 CUMIICOHA.

IIpuMeHeHne onpeneneHHoro HHTerpaa

KBanpupyemble ¢urypbsl Ha IUIOCKOCTM M UX Iuiowm@aau. llmomans
KPUBOJIMHEWHON Tpaneuuu. BeluncieHue miomaay KpuBOJIUHEHHOTO
cexrtopa. PyHKIMU C OTPAaHUYEHHBIM U3MEHEHUEM. CpsMIISIEMOCTh U
JUIMHA TUIOCKOM KpUBOW. BpluncineHne IuIMHBI TIaAKOM KpPUBOM.
Brrunciienne QMHBL TJIAJKOM KPUBOM B JE€KapTOBBIX M IOJSPHBIX
KOOPAWHATAX.

HecoOcTtBeHHBIE ~ MHTErpasbl c  OCECKOHEUHBIMH  MpeJeaMu
MHTETPUPOBAHUS

[loHsiTHE HECOOCTBEHHOTO WHTErpaja ¢ OECKOHEYHBIMHU IpelnesiaMu
UHTErprpoBaHus. CX0AUMOCTh HECOOCTBEHHBIX HHTErpasioB. Teopema o
HecoOCTBEHHOM MHTerpane. IloHdaTtue ocraTka HECOOCTBEHHOTO
uHTerpana. Teopema 00 ocTaTke HeCOOCTBEHHOTO UHTErpaa.

Psaner

YHucoBbie psbl

ITonsTne uncnoBoro psana. Yactuunsle cymmsl psaa. Cxopsuuecs u
pacxomsmuecss  psaasl. Cymma cxogmdimierocsi psiga. Teopema o
reoMeTpuyeckoM psae. ClokKeHHE CXOIAIIUXCS YHUCIOBBIX PSIOB.
YMHOXKEHHME CXOISILIEroCs YMCIOBOrO psaa Ha 4ucino. OcTaTku
YHUCJIOBOTO psana. Teopembl 00 OCTaTKE CXOAAIIEroCcsl YACIOBOTO psijia.
Heobxoaumoe yCIIOBHUE CXOJIMMOCTH YUCIJIOBOTO psna.
I'apmonnuecknii psa. IlomoxkurenbHble yucnoBele psabl. Kpurepwii
CXOJUMOCTH TOJIOKUTENbHBIX pAA0B. CpaBHEHUE MOJIOKUTEIBHBIX
psanoB. [Tpuznaku Ko u JlamamGepa cXoAuMOCTH MOJOKUTEIBHBIX
psanoB. MHTErpabHbINA MPU3HAK CXOJAMMOCTH MOJIOKUTEIBHBIX PSIOB
U ero nmpumeHeHue. Teopema 00 0000IEHHBIX TAPMOHUYECKUX PsiIax.
3HaKouYepeayoLuecs PAIBIL. Teopema Jleitbamia 0
3HaKOYepeayIomuxcsl psagax. AOCONIOTHAS U YCJIOBHAasg CXOAMMOCTH
psanoB. IlonoxkuTenpHas W OTpHULIATENIbHAs YacTH YHCIOBOIO psfa.
[Tpuznaku Janambepa u Komm abCoOMOTHON CXOIMMOCTH YUCIOBOIO
psna. IlepecraHoBka ujeHOB 4MCIOBOro psina. Heobxoaumoe wu
JOCTaTOYHOE yclioBUsA cxomumocTu (kputepuil Komm) wucnoBoi
NOCJIEN0BATENBHOCTH M YMCIIOBOTO PsIA.

QOYHKIIMOHAIbHBIE TTOCIIEIOBATEILHOCTH U (DYHKIITMOHAJIBHBIE PSIJIbI
@OyHKIMOHANbHAS MOCIEA0BaTENbHOCTh. (O0NacTh CXOAMMOCTH U
npenenbHas QyHkuus. OyHKIMOHANBHBIE psabl. O0JIaCTh CXOAUMOCTH
U cymma (yHKUMOHAIBHOTO psina. PaBHOMepHas CXOIUMOCTD
(YHKIIMOHAJIBHON MOCJIEI0BATENIbHOCTH W (PYHKIIMOHATBHOTO pAJa.



Tewma 15.

Tema 16.

Cemectp 3
Paznen 5.
Tema 17.

Teopema Beliepmrpacca 0 PaBHOMEpPHOU CXOAUMOCTH
¢yHKIIMOHaIBHOTO psAna. HeoOxonmMoe W I0CTaTOYHOE YCIOBUS
paBHOMEPHOU CXOJUMOCTH (bYHKIIMOHATBHBIX PAIIOB U
(GYHKIIMOHATIBHBIX ~TOCHeAoBaTeabHOCTEH. CBOWCTBa PaBHOMEPHO
CXOIAIIMXCS PYHKITMOHAIBHBIX PAJIOB.

Crenennblie psbl. PaznoxxeHnue GyHKIUN B CTEIIEHHBIE PSIIbI

[Tonsitue crenenHoro psiga. Teopema AGenst 00 UHTEpBale U paanyce
CXOJUMOCTH cTeneHHoro psaa. CreactBusi u3 Teopembl. Teopema o
PaBHOMEPHOM CXOJUMOCTH CTENEeHHOro psjaa. CBoOWCTBa CTEMEHHBIX
pPAIOB  (HEMPEPHIBHOCTh CYMMBI, IOWIEHHOE WHTETPUPOBAHUE U
nuddepeHupoBaHie CTENeHHOro psnaa). Pasmoxenue ¢GyHKIUU B
cTteneHHou psn. Teopema 0 €eAMHCTBEHHOCTH Pa3IOKEHHsI PYHKIUU B
creriecHHoOM psax. QPopmyna Teinopa. Teopema 00 yciaoBuuU
cxomumoct psana Teunopa. Pan Maxknopena. CxemMa pasiioKeHUs
byHKIIMK B cTeneHHOU psia. Teopema o paznoxenuu GyHkimu f(x) =
e* B creneHHoi psn. Teopema o pasznoxxenun GyHkmuu f(x) = sinx
B crenieHHoU psia. Teopema o pasnoxkeHun QpyHkiuu f(x) = cosx B
creneHHoi psa. Teopema o pasnokenun pynkuuu f(x) = In(1 + x) B
creneHHoi psia. Teopema o pasznoxkenun ¢pynkuuu f(x) = arctgx B
crerenHoi psa. Teopema o paznoskenun Gyukiuu f(x) = (1 +x)™ B
OuHoMuanbHbI psa. [IpubnukeHHbIE BBIUUCICHUS C HOMOUIBIO
CTEIIEHHBIX PSIOB.

Tpuronomerpuueckue psapl. Pag Oypee

[lonsitTue cremeHHOTO psAga B KOMIUIEKCHOM oOmactu. Kpyr
CXOAMMOCTH CTemeHHoro psiaa. Teopema AoGens. [lokasarenbHas u
TPUTOHOMETPUYECKHE  (PYHKUMU  KOMIUIEKCHOW  MEPEeMEHHOM.
@opmynbl Diiniepa. Tpuronomerpuueckas cuctemMa (QyHKUUA U €€
OpTOroHaNbHOCTh. [IoHATHE TpUrOHOMETpHUECcKOTO psfa. Psag Dypee.
Kommnekcnas ¢opma psana Dypee. Cxomumocts psna Dypbe.
Teopema [upuxne. Psaapl mo kocuHycam u cuHycaMm. CrHenuaibHbIe
MPUEMBI pa3IokKEeHHsI PYHKLIUN B 3aBUCUMOCTH OT 33JJaHHOTO MHTEpBaa
pasznoxkeHus. lIpumeHeHue TpUroOHOMETpUUYECKUX psAaoB Pypre B
NPUOJIMHKEHHBIX BEIYUCIICHUSIX.

Cemectp 3

HuddepennmansHoe ucurciaeHue GyHKIMA HECKOJIBKUX TIEPEMEHHBIX
@DYHKIMU HECKOJIBKHUX NTEPEMEHHBIX

OyHkuus AByX mepeMeHHbIX. OOnacTh omnpeneieHuss U 00JacTh
3HauYeHUM (QYyHKIUHM IBYX nepeMeHHbIX. CrocoObl 3amanust GyHKIUN
IBYX mNepeMeHHbIX. ['paduk ¢GyHKUMM ABYX MepeMeHHbIX. JIuHuu
ypoBHs. DyHKIMS HECKOJNbKHUX MepeMeHHbIX. [Ipenen QpyHKuu nByx
nepeMeHHbIX. beckoHeyHO Manble (QYHKIMM U HMX CBOICTBA.
HemnpepbiBHOCTh B TOUKE (YHKIMHM JIBYX MEepeMeHHbIX. YacTHbIe
OpOU3BOJHbIE  (YHKIMKM  HECKOJBKUX  IEepeMeHHbIX. YacTHble
OpUpALEHUs. U YaCTHbIE MPOU3BOAHBIE (DYHKIIUHU ABYX NMEPEMEHHBIX.
OyHKIUS ABYX MEepeMeHHbIX, Auddepenuupyemas B Touke. [TonHbIi



Tema 18.

Tema 19.

Pa3nen 6.
Tema 20.

Tema 21.

Tema 22.

muddepennran ¢yHKuM B Touke. HeoOxommmoe M IOCTaTOYHOE
ycioBuss  auddepeHuupyeMocTd  (QyHKIUHM JABYX TMEPEMEHHBIX.
[IpousBognass u  auddepennman  CcIoKHOM  QyHKIMH  JABYX
nepeMeHHbIX. HesiBHass (yHKUIMS OBYX NEpPEMEHHBIX, €€ YacTHBIC
IPOU3BOJIHBIE.

Bbluucienre 4acTHBIX MPOU3ZBOAHBIX BBICIIUX MOPSAKOB (YHKIIMH
HECKOJIBKMX NIEpEMEHHBIX. [ [pon3BOIHASI IO HATIPABJIECHUIO U TPAJIUCHT
(GYHKIHUY HECKOJIBKUX MEPEMEHHBIX

YacTHble NPOU3BOJHBIE BBICHIUX MOPAJIKOB (DPYHKIIMM HECKOJBKUX
nepemeHHbIX. uddepenuuan ¢GyHKIUU JIBYX MEPEMEHHBIX M €ro
OCHOBHBbIE cBoMcTBa. [luddepeHnnansl BeICHIUX MOPAIKOB (PYHKIUU
IBYyX THepeMeHHbIX. [lpoW3BogHass 1O HampaBlIeHUIO (YHKUIUU
HECKOJBKMX  NEpeMEHHBIX. ['paaveHT  (YHKIUM  HECKOJIbKUX
MIEPEMEHHBIX B TOUKE.

OKCTpeMyMbl  (YHKUIMM JABYX HepeMeHHbIX. HauOonbiiee u
HavMeEHbllIee 3HaYeHUs (PYHKIMU IBYX NEPEMEHHBIX

MakcumyM 1 MUHUMYM (YHKUHH JIBYX NepeMeHHbIX. Kputuueckue
Toukn  ¢QyHKuu. HeobGxoaumoe W JOCTaTOYHBIE  YCIIOBUS
CYILLIECTBOBaHMsI HKCTpeMyMa. AJITOPUTM HCCIEIOBaHUS (YyHKIUU
IBYX IEPEMEHHBIX Ha OKCTpeMyM. AOCONIOTHBIE U YCIIOBHBIE
sKCTpeMyMbl QyHkuuMH. Teopema BeliepmiTpacca o CylIeCTBOBaHUU
HauOOJBIIEr0 ¥ HAMMEHbBILIEro 3HAYeHUN PYHKIMHU. AJTOPUTM ITOMCKA
a0COMIOTHOTO KCTpeMyMa QYHKIIMU U 33JJaHHOM 001acTH.
WuTerpanbHOe UcUnCIeHUE (PYHKIIMA HECKOJIBKUX IEPEMEHHBIX
JIBOVIHBIE MHTETPAIbI

Onpenenenue ABOMHOrO MHTErpayia. 3aJadd, NPUBOISAIINE K MOHSITHIO
nBoiiHoro wuHTerpanga. DyHkuus, wuUHTErpupyemas B  00JIaCTH.
I'eomerpuyeckuid cMmbici ABOMHOro uHTerpana. Heobxomumoe u
NOCTATOYHOE  YCIIOBHSI  CYIIECTBOBAHMS  JBOWHOIO  HWHTErpasa.
CrolictBa nBOMHOro uHTerpana. [loHsATHE MOBTOPHOrO HHTErpana.
Beluucienue ABOMHOrO WHTErpaja IMOBTOPHBIM HMHTETPUPOBAHHUEM.
[TonsiTue perynsapHoro orobpaxkeHus Iiockux obnactedt. Teopema o
npUMepe perysspHoro oroOpaxkeHus. Teopema o 3aMeHe EPEMEHHBIX
B JIBOMHOM wuHTerpaine. lIpeoOpasoBanue ABOMHOTO WHTETpansa K
MOJISIPHBIM KOOpJMHATaM.

TpoiHbIE HHTETPAIIBI

Omnpenenenue  TPOMHOIO  MHTErpayia.  BelunciieHHEe  TPOWHOTO
uHTerpana (teopemsl 1 u 2). TpoliHON MHTErpall B HUIMHAPUYECKUX U
chepruuecKkux KOOpIMHATAX.

[IpuMeHeHre KpaTHBIX UHTErPaIoB

[IpumeHeHne JBOWHBIX HMHTErPaJioB (BBIYMCICHUE IUIOMIAJEH, Macc,
CTaTUYECKUX MOMEHTOB, MOMEHTOB HWHEPIMM M KOOpAUHAT LIEHTpA
TSDKECTH TUIOCKUX (Quryp, oOBbEMOB Tell, IUIOMIAJCH MOBEPXHOCTEH).
[IpuMeHeHrne TPOMHBIX HHTETPAIOB (BBIYMCIEHHE OOBEMOB, Macc,
CTAaTUYECKHMX MOMEHTOB, MOMEHTOB HHEPLMH M KOOpPAHMHAT LIEHTpa



Tema 23.

Tema 24.

Tema 25.

Tema 26.

TSDKECTH TIPOCTPAHCTBEHHBIX (DUTYD).

KpuBonuHenHble HHTErpabl

3amaun, TPUBOASAIIME K TOHSATUIO KPUBOJIMHEHHBIX HWHTETPAJIOB.
OnpeneneHne  KpUBOJMHEWHOro  HMHTerpana.  KpuBoJiMHEWHbIE
UHTETpaibl NEPBOTO W BTOPOro pojaa. YCJIOBHE HE3aBUCUMOCTH
KPUBOJMHEWHOr0 HHTerpaja 2-ro poga oT ¢opMmbl mytd. CBoicTBa
KPUBOJIMHEMTHOTO  MHTErpaja.  BplunciieHME  KpPUBOJIMHEHHOIO
uHTerpana. @OU3NYECKUd CMBICH KPHUBOJHMHEHHOIO HWHTErpasa.
Boruucnenne paboOThl  CHUIIBIL. CBsi3p  MEXIYy JBOMHBIM U
KPUBOJIMHEWUHBIM VHTErpajaMHu. dopmyJia Pumana-I puna.
ITpumenenue opmynsl Pumana-I"puna.

[ToBepXHOCTHBIE UHTETPAIbI

Omnpenenenue  MOBEPXHOCTHOIO — MHTErpajia  IMEPBOTO  poja.
Beluucinenne  MOBEPXHOCTHBIX ~ MHTErpajoB  NEPBOrO  poja.
Omnpenenenue  MOBEPXHOCTHOIO  HMHTErpajia  BTOPOro  poja.
Brluucienre MNOBEPXHOCTHBIX MHTErpajoB BToporo poxaa. CBs3b
MEXy MOBEPXHOCTHBIMU UHTETpajaMu IEPBOTO U BTOPOTO poja.
Huddepennmanbubie ypaBHEHUS

OcHoBHBIE TOHSATUST 00  OOBIKHOBEHHBIX A epeHITnanbHbIX
ypaBHEHUSX. 3a1a4uu, TpUBOASIIUE K MU dHEepeHIINATbHBIM YPaBHEHUSIM.
3agadya Komm. Teopema CylIecTBOBaHMS M €AMHCTBEHHOCTH PELICHHUS
3amaun  Komm. OcHoBHble TUNBl auddepeHIaTbHbIX  ypaBHEHHMA
NEPBOTO MOPAAKA: C Pa3ACSIOLIMMUCA TEPEMEHHBIMH, OIHOPOIHBIE,
nuHelHble  AuddepeHanbHbie  ypaBHEeHUA, U depeHInaibHbIe
ypaBHeHus1 bepHyum, auddepeHIMabHbIe YpaBHEHHS B TMOJHBIX
mipdepeHumanax W aropuT™Mbl  uUx  pemeHus.  [IpunoxeHus
T hepeHInaTbHBIX YPaBHEHHI IIEPBOTO MOPSAIKA.
Juddepenuunanbible ypaBHEHUs] BBICIIMX MopsAkoB. 3anadya Komm.
[lonstue o KpaeBbIX 3amadax sl AuddepeHIHraTbHbIX YpaBHEHUM.
OcHOBHBIE ~ METOJbI TOHIDKEHUS Topsaka  JuddepeHrnanbHbIX
ypaBHeHU. OJHOPOJHBIE JIMHEWHBIE M HEOJHOPOJIHBIE JIMHEWHBIE
muddepeHmanbabie  ypaBHeHus.  [loHstne  oOmiero  pemieHwus.
Onpenemurens Bponckoro. ®opmyna JlnyBuimisa-OcTporpajackoro.
Meton Bapuamuu  HEOMpEACNEHHBIX  KOA(D(GUIIMEHTOB  PEIICHUS
HEOTHOPOTHBIX JIMHEUHBIX MU depeHIInanbHbIX YpaBHeHU. JInHelHbIe
muddepeHIuabHbIe  YPAaBHEHUSI C TIOCTOSIHHBIMH KOA(UITMEHTaAMHU.
HuddepenunanbHbie ypaBHEHHS C MTPABOM YaCThIO CHEIUATLHOTO BUIA.
Cucremsl uddepeHIMaTLHBIX YpaBHEHUNA. PellieHust cucteM JTMHEHHBIX
T hepeHIuaIbHBIX YPABHEHUH € TOCTOSIHHBIMH KO3 GUITUEHTAMU.
Teopust momns

[Tonsitue ckansipHOro noss. [Ipon3BoaHast 1o HaNPaBJICHUIO U TPAJIUEHT.
Ilonsitue BekTopHOro moiyisl. IIOTOK BEKTOpPHOrO TOJIA  Yepes3
OpPUEHTHUPOBAaHHBIE MOBEPXHOCTU. OCHOBHBIE CBOWCTBA W (PU3UUECKUN
CMBICI TIOTOKa BEKTOpHOro mnoyisi. Teopema OcTporpaiackoro.
JluBepreHiusi BEKTOPHOIrO Mmojsi U €€ cBoucTBa. DU3MYECKUN CMBICIT
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JTUBEPreHIIMM BEKTOpHOro Tojisi. [loHSATHE COJIEHOMIATBHOIO TOJIS.
OcHOBHBIE CBOMCTBaA COJICHOMJAJIBLHOrO mouys. PaboTa CHMIOBOTO IOJIA.
Hupkynsaust BekropHoro mnogsi. Teopema Crokca. Porop BEeKTOpHOTro
nmoyii u ero cpoicrTBa. IloTeHIMaIbLHOE MOJIE, €ro CBOMCTBA. Y CJIOBHUE

ITIOTCHIUAJIBHOCTH.
4.3. Jlekuuu
O6beM yacoB
Ne n/mt HazBanue Tembl Ounas Orurio- 3aouHas
(bopma 3a04Has dbopma
dbopma
Cemecmp 1
Tema 1. | MHOXeCTBO AEHCTBUTEIBHBIX YUCET 2 -
Tema 2. | OyHKIMH OTHOW IEPEMEHHOMN 2 - -
Tema 3. | Ilpenensl 10 - 1
Tema 4. | HenpepsIlBHOCTH GYHKIUU 2 - 1
Tema 5. | HenpepoiBHBIE PYHKITMN HA OTPE3KE 2 - -
Tema 6. | IIpousBoanas GyHKIMH OJTHOW IEPEMEHHOM 10 - 1
Tema 7. | Juddepennman GyHKINU OAHON epeMeHHON 2 - -
Tena 8. OcHOBHBIE CBOICTBa T depeHIpyeMbIX i 1
(GYHKUIMH ¥ X TPUMEHEHHE
Hroro 3a 1 cemectp; 32 - 4
Cemecmp 2
Tema 9. | HeonpeneneHHbli HHTErpal 8 - -
Tema 10. | OnpeneneHHbINA HHTETPAT 2 - 1
Tema 11. | [IpumeHeHue onpeaeIeHHOT0 MHTerpaia 4 - 1
Tema 12. | HecoOcTBeHHbIE HMHTErpajill ¢  OECKOHEUHBIMU 4 i i
npejesaMi HHTETPUPOBAHUS
Tewma 13. | UncnoBsie psiibl 8 - 1
Tena 14. OyHKIMOHATBHEIE MOCTIeIOBATEIIHbHOCTH u 5 i i
(YHKIHOHATIBHBIE PSIABI
Tema 15. Crenennble psanel. Paznoxenue ¢QyHKOuil B i 1
CTETIEHHbBIE PSJIbI
Tema 16. | Tpuronomerpuueckue psiabl. Psag dypre 2 - -
Hroro 3a 2 cemectp; 34 - 4
Cemecmp 3
Tema 17. | ®yHKIMU HECKOJBKHX EPEMEHHBIX 6 - 1
Bbruncnenne 4YacTHBIX  MPOM3BOAHBIX  BBICHIMX
Tema 18, | MOPAIKOB (GYHKIIMM  HECKOJBKUX TEPEMEHHBIX. 4 i 1
[Tpon3BonHas 1O HANpaBIEHUIO U  TPAJAUEHT
(GYHKIMY HECKOJIBKUX TIEPEMEHHBIX
OKcTpeMyMbl  (QDYHKIMM ~ JIBYX  TEPEMEHHBIX.
Tema 19. | HanGonpmee W HauMeHbIlee 3HAYCHHS (YHKIHA 2 - -
JIBYX IEPEeMEHHBIX
Tema 20. | JIBoiiHbIC HHTETPAIIBI 4 - 1
Tema 21. | TpoiiHble HHTErPAJIBI 2 - -
Tema 22. | [lpuMeHeHNE KPaTHBIX HHTETPAJIOB 4 - 1
Tema 23. | KpuBosmHEHBIC HHTETPAITBI 2 - -
Tema 24. | IToBepXHOCTHbBIE HHTETPAIIBI 2 - -
Tewma 25. | Iluddepennmanpabie ypaBHEHUS 4 - 1
Tema 26. | Teopust nons 2 - 1
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HTtoro 3a 3 cemectp; 32 - 6
Utoro: 98 - 14
4.4, llpakTuyeckne (CeMUHAPCKHUE) 3aHITHSA
O6beM yacoB
Ne n/mn HazBanue Tembl Ounas Qurio- 3aouHas
(bopma 3a04Has dbopma
dbopma
Cemecmp 1
Tema 1. | MHOXeCTBO AEHCTBUTENIBHBIX YUCET 2 -
Tema 2. | OyHKIMHU OJTHON IEPEMEHHON 2 - -
Tema 3. | Ilpenensl 10 - 1
Tema 4. | HenpepsIlBHOCTH YHKIIUH 2 - 1
Tema 5. | HenpepoiBHBIC PYHKITMN HA OTPE3KE 2 - -
Tema 6. | IIpousBoaHas GyHKIMH OJTHOW IEPEMEHHOM 10 - 1
Tema 7. | Jluddepennman pyHKImum o1HON EpeMEHHOM 2 - -
Tena 8. OCHOBHI:IG CBOICTBa QG depeHIpyeMbIX 9 i 1
(GYHKUUH U UX IPUMEHEHHE
Hroro 3a 1 cemectp; 32 - 4
Cemecmp 2
Tema 9. | HeonpeneneHHbll HHTETpa 8 - -
Tema 10. | OnpeneneHHbIA HHTETPAT 2 - 1
Tema 11. | [IlpuMeHeHNE ONIPECICHHOTO0 HHTETpaIa 4 - 1
Tema 12. | HecoOcTBeHHBIE HMHTErpaill C  OECKOHEYHBIMHU 4 i i
npejieaMi HHTeTPUPOBAHUS
Tema 13. | UncnoBble psijibl 8 - 1
Tena 14. OyHKIMOHATBHBIE MOCTIeIOBATEIIHLHOCTH u 5 i i
(YHKIHOHATIbHBIE PSIAbI
Tema 15. Crenennble psanel. Paznoxenue ¢QyHKouii B i 1
CTETIEHHbBIE PSJIbI
Tema 16. | Tpuronomerpuueckue psiabl. Psag dypre 2 - -
Hroro 3a 2 cemectp; 34 - 4
Cemecmp 3
Tema 17. | @yHKIMM HECKOJIBKUX NEPEMEHHBIX 6 - 1
Bblunciiene 4YacTHBIX MPOU3BOJAHBIX  BBICHIMX
Tema 18, | TOPAIKOB (GYHKIIMM  HECKOJBKUX TEPEeMEHHBIX. 4 i 1
[Tpou3BonHas 1O HANpaBlIEHUIO U  TPAJAUEHT
(GYHKIMY HECKOJIBKUX TIEPEMEHHBIX
OKcTpeMyMbl  (DYHKIMM ~ JIBYX  TEPEMEHHBIX.
Tema 19. | HanGonpmee W HauMeHbIlee 3HAYCHHS (YHKIHHA 2 - -
JIBYX IEPEeMEHHBIX
Tema 20. | JIBoiiHbIC HHTETPAIIBI 4 - 1
Tema 21. | TpoiiHble HHTErPAJIBI 2 - -
Tema 22. | [IpuMeHeHUE KpaTHBIX HHTETPAJIOB 4 - 1
Tema 23. | KpuBosinHeHbIe HHTETPaJIbl 2 -
Tema 24. | TToBepXHOCTHBIE HHTETPAIIBI 2 - -
Tewma 25. | Iluddepennmanpabie ypaBHEHUS 4 - 1
Tema 26. | Teopust nons 2 - 1
Wroro 3a 3 cemecTtp; 32 - 6
Uroro: 98 - 14
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4.5. JJabopaTopHbIie padoThI
JIabopaTopHbie pabOThI IO TUCUHUIIMHE HE NPETyCMOTPEHBI.

4.6. CamocTosiTesIbHAsA padoTa CTY/IEHTOB

O6beM yacoB
OuHno-
Ne ni/m HasBanue Temsl Bun CPC Ounas 3aouHas
3a04Has
dbopma dopma
dbopma
Cemecmp 1
MHOXkeCTBO MOArOTOBKA K KOHTPOJBHOM
Temal [1eliCTBUTEIBLHBIX pabore; BBIIIOJIHEHNE 4 - 10
HHCel WH/IMBUIYAIBHOTO 33 JaHHs
Dy KL oTHOf MOJATOTOBKA K KOHTPOJBHOM
Tema 2 Y . pabore; BBIIIOJIHEHUE 4 - 10
[IepeMeHHON
WHAUBUAYAIBHOTO 33aHUsI.
IIOATOTOBKA K KOHTPOJIBHOU
Tema 3 [Ipenens pabore; BBITIOJTHCHUE 16 - 18
VH/IMBUYAJIBHOTO 3aJIaHHsL.
IIOATOTOBKA K KOHTPOJIBHOU
HenpepbiBHOCTD
Tema 4 P pabore; BBITIOJTHCHUE 5 - 10
Y VH/IMBUYAJIBHOTO 3aJIaHHsL.
MOJATOTOBKA K KOHTPOJBHOM
HenpepbiBHbIE
Tema 5 pabore; BBITIOJITHCHUE ) - 10
(DYHKIIMH Ha OTpe3Ke
WHANBUAYATBHOTO 33aHUSI.
[IponsBonHas IIOATOTOBKA K KOHTPOJIBHOU
Tema 6 (pyHkumu OJTHOH| paboTe; BBITIIOJIHEHUE 15 - 14
[IepeMEeHHOM WH/IMBUYJIBHOTO 3aJIaHMSL.
Iuddepenmman MOJATOTOBKA K KOHTPOIBHOM
Tema 7 pyHKIUU 0JlHOH| paborTe; BBIITOJIHEHUE 5) - 14
[IepeMeHHON WHANBUAYATBHOTO 33 aHUSI.
OCHOBHBIE CBOWMCTBA| MOJTOTOBKA K KOHTPOJBHOM
ndpepeHpyemMsIx | paboTe; BBITIOJTHEHUE
Tewag [bdepeHLIpY baborte; 8 - 14
(DYHKIMA W HUX| HHIABHAYATHLHOTO 3a/IaHUS.
[pUMEHEHNE
Htoro 3a 1 cemectp; 62 - 100
Cemecmp 2
. MOJATOTOBKA K KOHTPOJBHOM
Heonpenenennsprit
Tema 9 pabore; BBITIOJTHEHUE 7 - 14
MHTETpaj
WHAVNBUAYATBHOTO 33aHUSI.
O — MIOATOTOBKA K KOHTPOJIBHOU
Tema 10. | P pabore; BBITIOJIHEHUE 7 - 14
HHTETpal
WH/IMBUIYAJIBHOTO 3aJIaHHsL.
[IpumeneHne MOJATOTOBKA K KOHTPOJBHOM
Tema 11 pnpeneneHHoro pabore; BBITIOJTHCHUE 7 - 12
MHTErpaja WHAVNBUAYATBHOTO 33JaHUSI.
HecobcTBenHbIe
MHTETPAJIBI C| MOATOTOBKA K KOHTPOJBHOU
Tema 12 peckOHEYHBIMH pabore; BBITIOJTHCHHE 8 - 12
mpeaenamMu WHIUBUAYATHHOTO 33 JaHUSI.
MHTETPUPOBAHUS
MOArOTOBKA K KOHTPOJBHOMU
Tema 13 HucnoBble psasl a P 8 - 14
pabore; BBITIOJTHCHUE
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WHAWBUAYAJIbHOI'O 3aIaHU .

(DyHKIMOHAJIbHBIE .
HOJArOTOBKA K KOHTPOJIbHOM
[10CJIEI0BATEILHOCTH
Tema 14 pabore; BBIIIOJIHEHUE 7 10
M (QyHKIHOHAIbHBIE
WH/IMBU/YaJIbHOTO 3a/laHMsL.
S1TBI
CTeneHHble  PsibL. .
IOJArOTOBKA K KOHTPOJIbHOM
Paznoxenue
Tema 15 . pabore; BBIIIOJIHEHUE 7 10
(byHKITHAT B
WH/IMBU/YaJIbHOTO 3a/laHMsL.
CTEIICHHBIE PSiIbI
HOJArOTOBKA K KOHTPOJIbHOM
TpuronomeTpuuecku
Tema 16 pabore; BBITIOJTHEHUE 7 10
e psanel. Psag @ypse
VH/IMBUYAJIHOTO 3aJIaHMSL.
Wroro 3a 2 cemecTtp; 58 136
Cemecmp 3
DyHKIMN HOJArOTOBKA K KOHTPOJIbHOU
Tema 17 |HeckONIbKUX pabore; BBIIIOJIHEHUE 6 12
[epEeMEHHBIX VH/IMBUYAJIBHOTO 3aJIaHMSL.
Beraucnenue
H4aCTHBIX
MPOM3BOIHBIX
BBICUIMX  IOPSAIKOB
byHKIMH .
MOJTOTOBKA K KOHTPOJIbHOU
HECKOJIBKUX
Tema 18 pabore; BBITIOJTHCHUE 6 12
MEepEeMEHHBIX.
WH/IMBUYaJIBHOTO 3a/IaHHs.
[TpousBoaHas 110
HAIPaBJICHUIO 17§
rpajveHT  (QyHKUIUY
HECKOJBKUX
MepeMEeHHbIX
(OKCTpEeMyMbI
byHKIIUN JIBYX
MEepEeMEHHBIX. MOJTOTOBKA K KOHTPOJIBHOU
Tema 19 HauGonbee u| pabore; BBITIOJIHEHUE 6 12
HaMMEHBIIIEe WH/IMBUYJTBHOTO 3a/IaHHsL.
BHAUYEeHUs  (PyHKIUH
IBYX IEPEMEHHBIX
MOJArOTOBKA K KOHTPOJIEHOU
Tema 20 |IBoiiHBIC HHTETPAJHI | paboTE; BBITIOJTHEHUE 6 12
WH/IMBUYAIBHOTO 3aJIaHMSL.
MOJArOTOBKA K KOHTPOJIBHOM
Tema 21 [TpoitHble HHTETpalIbl | paboTe; BBITIOJIHEHUE 6 11
WH/IMBUIYAITBHOTO 33 IaHHS
MOJArOTOBKA K KOHTPOJIBHOU
[IpuMeHeHne
Tewma 22 pabore; BBITIOJTHCHUE 6 11
KpPaTHBIX MHTETPAIIOB
WH/IMBUYAIBHOTO 3aJIaHMHSL.
. MOJArOTOBKA K KOHTPOJIBHOU
KprBonuHeliHbIe
Tema 23 pabore; BBITIOJTHEHUE 6 11
MHTETPaIbI
WH/IMBUIYAIBHOTO 3aJIaHMHSL.
MOJArOTOBKA K KOHTPOJIBHOMU
[ToBepXHOCTHBIE
Tema 24 pabore; BBIIIOJIHEHUE 6 11
MHTETpasbl
VH/IMBUIYAJIbHOTO 3aJIaHMSL.
Tema 25 JluddepeHnuanbable | MOATOTOBKA K  KOHTPOJBHOM 8 11
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YpaBHEHUS pabore; BBIITOJIHCHUE
WHJIUBHYaJIbHOI'O 3aJaHUs.

IIOATOTOBKA K KOHTPOJIBHOU

Tema 26 [Teopus momst pabore; BBITIOJTHCHUE 6 11
WHIVNBUAYATBHOTO 33JaHUSI.

Wroro 3a 3 cemectp; 62 - 114

Htoro: 182 - 350

4.7. KypcoBbie paGoThl/IPOEKThI
KypcoBbie pabOThI 110 IUCHUIUIMHE HE TPETyCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBaHue MUCHUIUIMHBI BEACTCS C NMPUMEHEHHUEM CIEAYIOIIMX BHJIOB
00pa30oBaTeIbHBIX TEXHOJIOTUH:

— TPaJUIHOHHBIC OOBICHUTEIHLHO-WIIIOCTPATUBHBIC TEXHOJIOTHH, KOTOPHIC
00eCITeYynBalOT JOCTYIMHOCTh YU4E€OHOTO MaTepHasia Jjisi OOJBITUHCTBA CTYACHTOB,
CHUCTEMHOCTh, OTPaOOTAaHHOCTh OPraHU3AUOHHBIX (DOPM M TPHUBBIYHBIX METOOB,
OTHOCHTEIHLHO MaJIbIe 3aTPaThl BpEMEHHU;

— TEXHOJIOTUHM TMPOOJEMHOTO OOY4YeHHs, HaIlpaBJIeHHbIC Ha Pa3BUTHC
MO3HABATEJILHON AaKTUBHOCTH, TBOPYECKOM CaMOCTOATEILHOCTH CTYJIEHTOB H
MpeaAnojaramire Mocjie0BaTeIbHOE U IIeJIEHANIPABICHHOE BBIJBUKEHUE TMEpPe
CTYJICHTOM II03HABATEJIbHBIX 3a/iay, pa3pelieHHe KOTOPBIX MO3BOJISET CTYACHTaM
aKTUBHO YyCBaWBaTh 3HAHUSA (KCIIOJNB3YIOTCS TOMCKOBBIE METOJbI; IOCTAHOBKA
MO3HABATEIILHBIX 3aJ1a4);

— TEXHOJOTUU PAa3BUBAIONIETO OOYYEHHs, IO3BOJIAIONINE OPUEHTHUPOBATH
y4eOHBIN MPOIECC HAa MOTCHIIMAJIbHBIE BO3MOXKHOCTH CTYJIEHTOB, UX PEATH3aIUI0 U
pa3BUTHE;

— TEXHOJIOTUU KOHIIEHTPUPOBAHHOTO OOYYEHHS, CyTh KOTOPBIX COCTOUT B
CO3JaHMM  MaKCUMaJlbHO  OJNM3KOM K  €CTEeCTBEHHBIM  IICHXOJOTHYECKHM
OCOOCHHOCTSIM YEJIOBEYCCKOTO BOCHPHATHS CTPYKTYphl Y4eOHOTO TIpolecca M
KOTOpBIE JTAal0T BO3MOXHOCTHh TJIYOOKOTO W CHCTEMHOTO HW3YYEHHUS COJEpIKaHMSI
y4eOHBIX TUCIUTIINH 3a CYET OOBEAMHCHHS 3aHATUNA B TEMAaTHYECKHE OJIOKH;

— TEXHOJIOTHH MOJAYJIBHOTO OOYUYEHHs, MAIOIINe BO3MOXHOCTh 00ECTICUCHUS
rHOKOCTH TpoIiecca OOy4eHHUsI, alaliTallid €ro K MHANBUIAYAJIbHBIM MOTPEOHOCTSIM
U ocoOeHHOCTSM  oOydvaronuxcst  (MPUMEHSIOTCS, KaK  MPaBWIO, TIPH
CaMOCTOATEILHOM OOYYEHHH CTYJCHTOB 110 WHANBUYyAIbHOMY Y4eOHOMY TIJIaHy);

— TexHosorun  JU(GGEpPEHITUPOBAHHOTO  O0ydYeHHs, OOeCIeYNBaIOIINE
BO3MOXKHOCTh CO3/IaHWS ONTHUMAJIBHBIX YCIIOBUU JIi Pa3BUTHUS WHTEPECOB U
CIIOCOOHOCTEH  CTYJIEHTOB, B TOM 4YHCI€ U CTYACHTOB C  OCOOBIMH
o0pa3oBaTeIbHBIMU TOTPEOHOCTSIMH, YTO IO3BOJISET pPEaM30BaTh B KYJIbTYpPHO-
oOpa3oBaTeIbHOM TPOCTPAHCTBE YHUBEPCHUTETAa WJCK0 CO3/JaHHMS  PaBHBIX
BO3MOYKHOCTEH J1J1s1 TOJIy4eHHsI 00pa30oBaHus

— TEXHOJIOTUU AKTUBHOTO (KOHTEKCTHOTO) OO0YyuY€HHs, C MOMOIIbIO KOTOPBIX
OCYUIECTBJISIETCS. MOJEIMPOBAHUE MPEIMETHOTO, MPOOJIEMHOIO0 U COIMAIBHOIO
colepkaHusi  Oyaymed  NpopecCHOHAIbHOM  JESTENbHOCTH  CTY/JACHTOB
(MCTIONB3YIOTCS] aKTUBHBIEC M MHTEPAKTUBHBIE METOJIBI O0OyYEHHUS) U T. .
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MaxkcumanbHast 3(PQPEKTUBHOCTh TEIarOrMYECKOro Mpolecca JOCTHraeTCs
IyTeM KOHCTPYHPOBAHUS ONTUMAIBHOTO KOMILJICKCA MEIarormdecKiX TEXHOJIOTHI
U (WIM) uX DJIEMCHTOB Ha JIMYHOCTHO-OPUCHTHPOBAHHOW, JEATCILHOCTHOM,
JTMAJIOTHYECKOM OCHOBE M HCIIOJIb30BaHHUS HEOOXOJAMMBIX COBPEMEHHBIX CPEJICTB
oOy4eHHS.

6. ®opMbI KOHTPOJISI 0CBOEHMSI JUCHMILTAHBI

Tekymasi arrecranus CTYJECHTOB MPOW3BOJUTCS B JIUCKPETHBIC BPEMEHHBIC
MHTEPBAJIBI JICKTOPOM WJIM MpPEnojaBaTeIeM, BEAYIIUM NPaKTUYECKUE 3aHSATUS 110
JTYCHUILUIMHE B CICAYIOMMX hopmax:

— (hpoHTAIBLHBIC U UHIWBHUIYyaJIbHBIC OTIPOCHI;

— KOHTPOJIbHBIE PaOOTHI;

— 3al[UTa UHAUBUAYAIbHBIX 33/IaHUM.

@OHIBI OLIEHOYHBIX CPEJACTB, BKJIIOYAIOIINE THUIIOBBIC WHAWUBHUIYAIbHBIE
3a/1aHus, KOHTPOJbHbIE Pa0OThl, MO3BOJSIONIME OLEHUTHh PE3YyJbTaThl TEKYIIEH U
MPOMEKYTOUHOM aTTecTalluy 00yUYaroIIuXCsl M0 JAHHOW TUCIUILIMHE, TOMEIIAI0TCS
B IIPWIOKEHUH K paboueil mporpamme B cooTBeTcTBUU C «[lonoxxkenuem o donae
OLICHOYHBIX CPEJICTBY.

dopMa aTTecTalldd IO Ppe3yjbTaTaM OCBOCHMS IUCHUIUIMHBI MPOXOJUT B
dbopMe MHUCHBMEHHOIO HK3aMEHa, BKJIIOYAIOIIETO0 TEOPETUYECKHUE BOIPOCHI U
MPAKTUYECKUE 3aJlaHus. B cllydae HENOJHOTO, CIOPHOIO WJIM HEKOPPEKTHOTO
BBITIOJIHEHUSA 3aJIJaHUsl THCBbMEHHOTO dK3aMEeHa, JIOMYyCKAeTCs YTOUHSIONIUMN yCTHBIN
OIPOC CTYJICHTa, HAa OCHOBAaHMM KOTOPOTO BO3MOXHA KOPPEKTUPOBKA OLICHKHU
pPE3yJabTaTOB MPOMEKYTOUYHOM arTecTanuu. JJomycKk K MpOMEKYTOYHOM aTTECTAUN
MPOM3BOJAUTCS HAa OCHOBAaHUM OTCYTCTBHUSI 3aJO0JDKEHHOCTEM IO BCEM BHUIaM
TEKYILIEr0 KOHTPOJIS.

B sk3amMeHalMOHHY0 BEIOMOCTh Y 3aYETHYI0 KHUKKY BBICTABIISIFOTCSI OLIEHKHU
10 IIKaje, TPUBEICHHON B Ta0JUIIE.

IIIxana oneHUBaHUS XapaKTepI/ICTI/IKa 3HaHUS IMPEAMETa U OTBETOB

oTIn4HO (5) CryneHT T1IyOOKO W B TOJHOM OOBbEME BJAJEET MPOrPAMMHBIM
MarepuanoM. ['paMOTHO, HMCUEpNBIBAIOIIE W JIOTMYHO €ro Hu3jaraeT B
YCTHOM WM THCbMeHHOM Qopme. [Ipu 3TOM 3HaeT peKOMEHJIOBAHHYIO
JUTEPATypy, NPOSIBISET TBOPUECKMM IOJXOJ B OTBETaX Ha BOIPOCHI U
MPaBWILHO OOOCHOBBIBACT TMPUHSTHIE PELIEHUs, XOpPOIIO BJaJeeT
YMEHUSIMU Y HaBbIKaMU [TPH BBIIIOJTHEHUH NPAKTHUECKHX 3aJau.

xoportio (4) CTyneHT 3HaeT MpOorpaMMHBIA MaTepuall, TPaMOTHO U MO CYTH M3JIaraet
€ro B YCTHOW WJIM THUCBMEHHOU (opMe, NOMycKas HE3HAYUTEIIbHbBIE
HETOYHOCTHU B YTBEPKIICHUAX, TPAKTOBKAX, ONMPEICTCHUIX U KaTErOPHUIX
WIM HE3HAYuTelIbHOE KonudecTBO omubok. Ilpu »TOoM Brameer
HEOOXOAMMBIMH  YMEHHSIMH W  HaBBIKAMH TIPH  BBIMOJHEHUU
MPAKTUYECKUX 3a1a4.

yaoBneTBopuTenbHO | CTyAGHT 3HAET TOJBKO OCHOBHOM NMPOTrpaMMHBINA MaTepHal, IOIMyCKaeT

3 HETOYHOCTH, HEJIOCTaTOYHO 4ETKHE (bOpMyITUPOBKH,
HEIOCJIEI0BAaTeIbHOCT, B OTBETaX, W3JIaraéMbIX B YCTHOM WK
nucbMeHHOW (opme. [Ipu 3TOM HeIOCTATOYHO BIIAACET YMEHUSIMH U
HaBBIKAMM IIPU BBIIIOJIHEHUM ITpakTU4YecKuX 3anad. Jlomyckaer no 30%
OLIMOOK B M3JIaraeMbIX OTBETAaX.
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HEy0BIIETBOpUTENBHO | CTy/IEHT HE 3HAET 3HAUUTEIbHON YacTH IporpaMMHoro marepuana. [Ipu

(2 3TOM JIOMYCKaeT NPUHLUMIINAIBHBIE OIIMOKM B JI0OKa3aTeJIbCTBAX, B
TPAKTOBKE IOHATUN U KaTErOPUH, NPOSBIISAECT HU3KYIO KyJIbTYpPy 3HAHMM,
HE BJAJEET OCHOBHBIMM YMECHMSMHM M HaBbIKAMH IIPU BBIIIOJIHEHUU
npakTHueckux 3anad. CTyAaeHT oOTKas3bplBaeTcs OT OTBETOB Ha
JOTIOJTHUTEIIbHBIE BOIPOCHI.

7. YueOHO-MeTOAMYeCKOe " NporpaMMHO-UH(poOpMALINOHHOE
odecrneyeHne TUCIUNIUHBI:

a) OCHOBHAas JiUTeparypa:

1. Makcumenko B.H., Kypc warematudeckoro aHanm3a : Yy4eOHUK /
Makcumenko B.H. - HoBocubupck : Mza-so HI'TY, 2016. (Cepust "YueOHUKH
HI'TY") - ISBN 978- 5 7782-2914-3 - Tekcr : anektponHslil // DbC "KOHchILTaHT
cTyaeHTa" [caitT]. - URL :
http://www. studenthbrary ru/book/ISBN9785778229143 .html (mara oOparmieHus:
02.09.2019). - Pesxkxum nocTyma : 1Mo MOIKCKE.

2. WsanoBa E.E., Jludpdepennmansnoe wucumcnenue (GOyHKIUHA OFTHOTO
nepemMeHHoro : yueOHuk st By3oB / E.E. MBanoBa; nox pen. B.C. 3apyOuna, A.Il.
Kpumenko - M. : UzpmarensctBo MI'TY um. H. O. baymana, 2017. - 407 c.
(Marematuka B TexuudeckoM yHuBepcutere) - ISBN 978-5-7038-4631-5 - Tekcr :
anektpoHubii  // OBC "Koncynbrant crtynmentra" : [caiir]. - URL
http://www.studentlibrary.ru/book/ISBN9785703846315.html (mara oOparmieHus:
02.09.2019). - Pexxum ocTymna : 1o HOIMHCKE.

3. Kupkunckuit A.C., Marematnyeckuii aHanu3 : Yd4eOHOe mocobue s
By30B / Kupkunckuit A.C. - M.: Axkagemumueckuit [Ipoexrt, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : saektponnbii // DBC
"KoHcynbTaHT cryaeHTa" : [cailT]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mata oOpamieHus:
02.09.2019). - Pexxum foctymna : 1o MOAMKUCKE.

4, Koctenkas I'.C., Psager : yueOHoe mnocobue / I'.C. Kocreuxkas; b.I.
Bakynos, C.A. [loxyuaeB — PoctoB-Ha-/lony : U3n-Bo FODY, 2018. - 170 c. - ISBN
978-5-9275-2873-8 - Texkcr : snexktponssiii // OBC "KoncynbranTt crtyaenra"
[caifT]. - URL : http://www.studentlibrary.ru/book/ISBN9785927528738.html (nara
obpamenus: 02.09.2019). - Pexxum qocTtymna : 1o MoAMKMCKeE.

5. IacryxoB J[.W., UnuTerpanbHoe ncuucienne QyHKIMHU OJHOU TepEeMEHHOM
(HeompeaeneHHpld uHTETpat) : yueoHoe mocodue / IlactyxoB .M. - OpenOypr:
ory, 2017. - 100 c. - ISBN 978-5-7410-1783-8 - Tekct : snekrponHsiid // DbC
"KoHcynbTaHT CTyneHra" : [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785741017838 . html (mata oOparmeHus:
02.09.2019). - Pexwum gocTymna : 1Mo MoAmICKe.

6. Posx C.X., IIpenensi. COOpHUK 3a/1a4 ¥ yIpaKHEHHH : yueOHOe mocodue /
Posx C.X. - HoBocubupck : M3n-so HI'TY, 2017. - 52 c. - ISBN 978-5-7782-3128-3
- Tekcr : snexrponnbii // DbC "Koncynprant crtyaenta" : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778231283.html (mata oOpaieHus:
02.09.2019). - Peskum foctymna : 1o MOAMKUCKE.
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7. bepman I'. H. COopHuUK 3a/1a4y MO KypCcy MaTeMaTU4eCcKoro aHaiauza. — M.:
Hayka, 1977.

8. HemunoBuu b.I1. COopHuUK 3amay U yNpakHEHUU MO MaTEeMaTHYECKOMY
anamm3y. — M.: Hayka, 1977.

0) TOMOJTHUTEJILHASI JIUTEepaTypa:

1. bermator A.X., Maremarudeckuii aHamu3: ydeb. mocobue: B 2 u. /
bermatoB A.X. - HoBocubupck : Mzn-so HI'TY, 2016. - ISBN 978-5-7782-2927-3 -
Texcr : anektponubii / DbC "Koncynbrant crynenta" : [caiit]. - URL :
http://www .studentlibrary.ru/book/ISBN9785778229273.html (mata oOpamicHuS:
02.09.2019). - PeskuMm foctyma : 1Mo MOAMKCKE.

2. T'azuzoBa H.H., CrneuuanpHblii Kypc HO MaTeMaTHYECKOMY AaHAIU3Y :
yuebHoe nocobue / I'azuzoBa H. H., Enukeena C. P., Hukonosa I'. A., Hukonona H.
B. - Kazans : U3garensctBo KHUTY, 2018. - 116 c¢. - ISBN 978-5-7882-2418-3 -
Tekct : snektponHsii // OBC "Koncynerant crymenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785788224183.html (mara oOpameHus:
02.09.2019). - PexxuMm focTtyma : 1Mo MOAIHKCKE.

3. HepgormGuenko I'.B., Maremarmdeckuii aHamu3 : y4eOHO-METOIUYIECKOE
nocobue / Hemorubuenko I'.B. - HoBocubupck : Usn-so HI'TY, 2017. - 32 c. -
ISBN 978-5-7782-3216-7 - Tekcr : anexkrponusii // 9bC "Koncynbrant ctynenra"
: [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785778232167.html
(mata oopamenwus: 02.09.2019). - Pexum 10CTyIIA : 1O MOAMUCKE.

4. Jlyoposun B.T., Jlekuuu mo matematudeckomy aHanuzy. U.II : yueOHoe
nocodbue / B.T. JlyopoBun - Kazans : M3n-so Kazan. yu-ta, 2016. - 140 c. - ISBN
978-5-00019-575-8 - Texkcr : anekrponsslid / DBC "KoncympranT cryaeHTa" :
[caifT]. - URL : http://www.studentlibrary.ru/book/ISBN9785000195758.html (nara
obpamienus: 02.09.2019). - Pexxum goctyna : 1o MoJIUCKe.

5. Kynpssues JI. JI. Marematnueckuit ananus: T. 1, 2. M.: Beicimias mkona,
1988.

6. I[TuckynoB H.C. JluddepennmanpHoe 1 HHTErpajibHOE UCUUCTeHus: T. 1, 2.
M.: Hayka, 2001.

7. byty30oB B. @. Jlekuuu no mateMatnueckomy aHanuzy: T. 1, 2. M.: MI'Y,
2012.

8. ApxunoB [I'.U., CamoBumuuii B.A., Uyb6apuxkos B.H. Jlekuumm m0
MaTeMaTHYeCKOMY aHalIu3y. — 2-e u3a. — M.: Beic. mik., 2000.

9. Ouan lO.C. COopHHMK 3ajady 1O MaTeMaTUYeCKOMY aHaiau3y. — M.:
[Ipocsemenne, 1981.

B) METOANYECKHE YKAZAHMS:

1. Ue O.H., CxpunnuxoBa A.B., TemuukoBa C.B. Marematndyeckuii aHams.
Yacts 2. AuddepennpanbHoe UCUUCIeHHe PYHKINN HECKOIBKUX MEPEMEHHBIX U €ro
npumeHenue ;| Yueonoe nocodue / O.H. Ue, A.B. Ckpunnukosa, C.B. TemuukoBa. —
[0V BIIO JIHP «Jlyranckuii HauuMOHAJbHBIA YHHBEPCUTET HUMEHH Tapaca
[lleBuenkoy». — JIyranck: Kuaura, 2018. — 172 c.

2. Mansiit B.B., Mansrit J1.B., IllenokoB B.C. Meroauueckue yKaszaHus U
KOHTPOJIbHBIE  3aJaHus K  NPAKTUYSCKUM  3aHATUSAM 1O  JUCIUTUIMHE
"Maremarnueckuii anHanu3". Pasmen "Teopust mpenenoB" (g CTYIEHTOB
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HampasiaeHuil noaroroBku 01.03.02; 09.03.01; 09.03.02; 09.03.03; 09.03.04;
15.03.04; 15.03.06). - JIyranck: uzn-Bo JII'Y um. B.Jlans, 2018. - 68 c.

3. Tapamanckuit M.T., Yanas E.}O.  Psagpi: YueOnoe mocobwue. - Jlyrauck:
Nzn-so JIHY um. B.Jlans, 2018. - 177 c.

4. Tapamanckuiit M.T., Yanas E.}O.  Kparnsle, KPUBOJIMHEWHBIE 51
MOBEPXHOCTHBIE HHTErpalibl: YueOHoe mnocobue. - Jlyranck: UMzn-so JIHY wum.
B.dans, 2019. - 157 c.

r) HHTEPHET-PecypcehI:

MunucTepcTBO oOpazoBaHuss W Hayku Poccuiickoir ®enepanum —
http://Muno6pHayku.pd/

OenepanpHas ciayx0a 1Mo Ham3opy B cdepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

MunucrepctBo oOpa3zoBanus U Hayku Jlyranckoii Hapoanoii PecnyOnuku —
https://minobr.su

Haponnsiii coet Jlyranckoit Hapoanoit Pecrry6mmku — https://nsinr.su

[Topran ®enepalbHBIX TOCYJAPCTBEHHBIX O0OpPA30BATEIIbHBIX CTaHIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbHblii moprai «Poccuiickoe odpazoBanue» — http://www.edu.ru/

Nudopmanmonnas cucrema «EgmHoe OKHO nmocTyma K 00pa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

®denepanbHbli  HEHTp HHDOPMAIMOHHO-00PA30BATENbHBIX PECYPCOB —
http://fcior.edu.ru/

JJIeKTPOHHbIE OMOJIUOTEYHbIE CUCTEMBI i PECYPChI

OnekTpoHHO-OMOMmMoTeyHass  cuctema  «KOHCynbTaHT  CTylIeHTa»  —
http://www.studentlibrary.ru/cgi-bin/mb4x

DekTpoHHO-0MOMoTeuHas cucrema «StudMed.ruy —https://www.studmed.ru

NudopmanuoHHbiid pecypc OM0JIHOTEKH 00pa30BaTeIbHOM OPraHU3aluu

Hayunas 6ubnanoreka nmenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MaTepuajibHO-TEXHHYECKOE 0O0ecnevyeHue TUCIIUTTMHBI

OcBoeHnne JAUCHUIUIMHBI  «MareMaTudecKuii  aHamu3»  MPEeIoyaraet
WCIIOJIb30BAHUE aKAJIEMUYECKUX ayJAUTOPHI, COOTBETCTBYIOIIUX JECUCTBYIOIINM
CaHUTAPHBIM U TPOTUBOIIOKAPHBIM MTPaBUIIaM U HOPMaM.

[Ipouee: pabouee MecTo TpemoaaBaTessi, OCHANIEHHOE KOMIBIOTEPOM C
noctynoMm B UHTEpHET.

[IporpammHuoe obecrieueHue:

becniiatnoe
DYHKIHOHAJIBbHOE
NporpaMMHoe Ccebliku
Ha3HAYeHUe
ol0ecrieyeHue
. : . https://www.libreoffice.org/
Ocucniid naxer Libre Office 6.3.1 https://ru.wikipedia.org/wiki/L ibreOffice
Oneparnuonnas cuctema | UBUNTU 19.04 https://ubuntu.com/
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/

https://ru.wikipedia.org/wiki/Ubuntu

Bbpayzep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpayzep

Opera

http://www.opera.com

ITouTOBEIIT KJIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

daiisi-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop

7Zip

http://www.7-zip.org/

I'paduueckuii pegakTop

GIMP  (GNU  Image
Manipulation Program)

http://www.gimp.org/

http://gimp.ru/viewpage.php?page id=8

http://ru.wikipedia.org/wiki/GIMP

Penaxrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aynuomietiep

VLC

http://www.videolan.org/vic/
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https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

