MUHHUCTEPCTBO HAYKHW W BLICIHIETO OBPA3BOBAHNMAA
POCCHUNCKOM ®OFJIEPALIUNA
®EIEPAJNIBHOE FOCYXAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJBHOE YUYPEKAEHWUE BBICIHETO OBPA3OBAHUSL
WIYTAHCKHI TOCYJAPCTBEHHBIN YHUBEPCUTET
UMEHMU BJAJUAMUPA JTAJIST»

®akyabTET KOMIBIOTEPHBIX CHETEM 1 HHPOPMATHONTBIX TeXHOJIOTHii

Kadeapa npuriaanoii mareMaTHKH

PABOYAS TPOTPAMMA YYEBHOW JIUCHUTIIINHBI

«MaremaTHnka»

no wuanpasienuio noirorosku 15.03.05 KoHCTpYKTOPCKO-TEXHOJOTHHECKOE
obecrieyeHe MalllMHOCTPOHTEABHBIX TPOU3BOJICTB

l’lpO(l)HJ’lb HNOLAIMOTOBKH (([VleTaJ'II]006}).’:’168'FHBBEOLI.U-'IC CTAHKM M KOMITJIEKCED?

Jlyranck — 2023



Jluct cornacosanus PITY /]

Padouast  nporpavmva  yuednofl  aucwnrimds «Maremaruka» 10 HANPABIEHNIO
NOJAIOTOBKH 15.05.05 KoneTpykropeko-TexHoIornieckoe obecrieHenme
MALHHOCTPOHTENLHBIX POH3BOICTR. — 17 ¢,

Padouas nporpamma yuedHON apcimrminne «Maremarika» cocrTaBiena Ha OCHOBE
(hertepanbHOTO TOCYIAPCTBEHHOIO 00pa30BATe/IbHONO CTANAAPTA BHICHIETO 00pa3oBaHus 10
Hanpagirennio  noaroroskn  13.03.05  Konctpykropeko-TexHollornueckoe  odecriederne
MaUITHOCTPOMTENILHBIX TPOH3BOJICTB. YTBEPIKACHHOTO NMPHKA30M MHHHCTEPCTBA HAYKH W
Boicirero  odbpazosanus Poceniickoii  ®enepannn ot 17 asrycra 2020 roga Ne 1044 (¢
WIMEHEHUSIMH 1 JIOTIONTHEHHAMIT),  3aperdcTprpoBaHHore B  MHHHCTEPCTBE  1OCTHIMH
Poceniickotf  Denepawm 10 centsdps 2020 rona 3a Neo 59763, yueOHOro mnaHa 1o
naripasiaennuo  noxrotoskn  15.03.05  KowucrpyxTropcko-TexHonornveckoe obecrieueHre
MalIHHOCTPOUTEITBHEIX  MTPOH3BROACTB, (mpodmis «MeTtammoo6pabarsiBaioline CTaHKH |
komitiexes») W Tomowens o padoueil nmporpanse yuedwuoit aucumnmmnael 8 GIEOY BO
«JITY ma. B, Hanss.,

COCTABHTEI:
KaH, 1. TEXH. HAY K. JOIL. 3aBeAYVIOWNI Kadgenpoii npuknaanoii maremarikn Mansiii B.B.

Pabouast nporpamma yueSHOM THCUHNIIHLL YTBEPKACHA HA 3ace/aHiH Kaeaphl
MPUKITAHONR MaTeMaTHKH
18 anpens 2023 rona. nporokosn Ne 10

3aseayiomnii kadeapoii mpukIaaHoil MareMaTHKH Maunsiit B.B.

Hepeyrsepacnena: «__ » 20 ropma. npo /‘\c’)l/l;fﬂ/ d
Cornacorana: ;
JupexTop HHCTHTYTa TEXHOJIOTHI o ZY%’ W-g,}l@ﬂ@p}loﬁ MEXAHIKH
i Moruneras E.IT.
Peroset wnana Heb o 3aee iiHnn }"'-i(.‘ﬁH0-;\|C'['U,’LI-I‘ICCKOH KOMMWCCHH HHCTHTYTA

(GaryIBTETa KOMULIOTEPHBIX CHCTEM 1 HH(OPMALIOHHBIX TCXHOTOMHT
19 anpenst 2023 ro/w. nporokosn Ne 8.

ll]}t’:‘,‘-LL‘l‘.‘ILEi'I'C_!l[-, '\-’I-I(‘.‘SHO-AIC'I'(I,'_IIIL[L‘L.‘KO[-i ROMHCCHI (PaRYIbTETA K MIBIOTCPHBIX CHCTEM M
HH(POPMALHOHHBIX TEXHOJIOTHIT ﬁ Berposa H.H.

@ Mansiiit B.B., 2023 ron
S PIrbOY BO «JIT'Y nm. BJIATIAR, 2023 roa
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CTpyKTypa U copepKaHue AUCIUIIHHBI

1. Ienn 1 3a5a4M JMCUMILVIMHBI, €e MeCTO B y4eOHOM Ipoiecce

JlucrmmirHa TPEACTABISIET COOOM HM3JIOKEHHE OCHOBHBIX IOJIOKEHUN
MaTeMaTHYECKOTO aHajn3a, aHAJUTHUYECKON TeOMETpPHH U JUHEHHON anreOpsl,
HEOOXOAMMBIX JJIs1 U3YUYEHUS CIIEHUATbHBIX JUCIUIIINH.

Lenp m3yyeHuss MTUCUUILIMHBI — OBJIAJIEHUE CTYACHTAMH HEO0OXOJUMbIM
MaTeMaTUYECKUM amnmnapaToM, MOMOTAaOIUM aHAIU3UPOBATh, MOAECIUPOBATH U
pemarh 3aa4y B paMKax MPUKIIAIHBIX UCCIEIOBAHUN.

3ajauM: pa3BUTUE JIOTUYECKOIO M aOCTPAKTHOTO MBIIUICHUS CTY/IEHTOB,
OBJIQJICHUE CTYJCHTAMU METOJAMH HCCIIEIOBAHUS U PEIICHUS MAaTeMaTUYECKUX
3a/a4y; BbIPAOOTKAa y CTYJEHTOB YMEHHS CaMOCTOSTEIbHO PAaCUIUPSITH CBOU
MAaTeMaTU4YECKUE 3HAHUSA U MPOBOAUTH MATEMATUYECKUN aHAIW3 IPUKIIATHBIX
3a/ad.

2. MecTto nucuunuibl B ctpykrype OIIOII BO

Jucunuimaa «MaremaTrukay BXOJWT B MOAYJIb €CTECTBEHHOHAYYHBIX
JUCLUUIUIUH 00s3aTEIbHON YacTH y4eOHOr O MIIaHa.

HeoOxoaumbiMKu  yCIIOBUSMHU JJI1  OCBOEHHUS JUCLMIUIMHBI  SBIISIOTCS:
3HaHME OHJIEMEHTApHOM MaTeMaTHKU: aireOpbl, TeOMETPHUH, 3JIEMEHTApPHBIX
GyHKUMNA 1 OCHOB MaTeMAaTUYECKOr0 aHallW3a; yMEHUS pellaTh TUIOBBIC 3a4a4n
JIEMEHTAPHOM  MAaTEMaTUKW;  HABBIKM  MBICIMTEIBHONM  JI€ATEIBbHOCTH,
JIOTUYECKOTO aHAIN3a, MAaTEMAaTUYECKOTO U TEOMETPUYECKOT0 MBIILIJICHUS.

ConepxaHne JUCLUMILIMHBL  SBISETCA  JIOTMYECKUM  MPOAOJKEHUEM
COJICP>)KAHUS IJIEMEHTApHONW MAaTEMAaTHKU M CIIYXKUT OCHOBOW JJIi OCBOCHHS
CHELUATbHBIX NH)XEHEPHBIX TUCLHUILINH.

3. TpeOoBaHus K pe3yabTaTaM OCBOEHUS COMEPKAHUA TUCUUIINHBI

CryneHThl, 3aBEpUIMBIINE UW3YYEHHE AUCHUILIMHBI «MaremaTukay,
JOJIKHBI

3HaTh: OCHOBHBIC MOHATUS U METO/Ibl MATEMAaTHUUECKOTO aHaIN3a, B YaCTH
nuddepeHIanTbHOr0 U UHTErPAIbHOTO HUCUUCICHUS, TCOPUM PSIIOB; TEOPHUH
JUHEWHOU anreOpbl; aHATUTUYECKOW reoMeTpuu; Teopuu AuddepeHImaibHbIX
YpPaBHEHHM; OCHOBHBIC AJITOPUTMBI THUIOBBIX YHCJICHHBIX METOJOB PEIICHUS
MaTeMaTU4YECKHUX 3a/1au.

YMETb: UCII0JIb30BaTh METO/bI MaTeMaTU4ECKOro aHanu3a,
QHAIUTUYECKOW  TEOMETpPHUH, JIMHEHHOW  anreOpbl, Teopun  (YHKIIHMA
KOMITJIEKCHOTO TEPEMEHHOI0; HCIOJIb30BaTh OCHOBHBIE MPUEMBI 00pabOTKH
HKCIEPUMEHTAIBHBIX TAHHBIX.

BJIQJIETh: MAaTEMAaTHUUYECKUMH TOHSATUAMHU U CUMBOJIAMH JUISl BBIpaKEHUS
KOJIMYECTBEHHBIX Y KaY€CTBEHHBIX OTHOILICHUM, MATEMAaTUUYECKUMH METOJaMU U
QIrOPUTMaMHU B IPWIOKEHUSIX K TEXHUYECKUM HayKaM.

[lepeuncnennpie pe3ysibTaThl O00pa30BaHUS SBJISIIOTCS OCHOBOW IS
dbopmupoBanus crenyromux komnereHui (B coorBerctBuu ¢ ®I'OC BO wu



TpeOOBaHMSIMU K pe3ylibTaTaM OCBOCHMsS OCHOBHOH 00pa3oBaTEebHOMN
nporpammsl (OITOIT BO):

YHUBEPCAIbHBIX:

VYK-1  cnoco0eH ocyHIecTBIsTh MOUCK, KPUTUYECKUA aHajdu3 U CHHTE3

uH(popmaIm,
MOCTABJICHHBIX 33724

4. CTpyKTYypa M coJep:KaHue JUCHUITIHHBI

IIPpUMCHATDH CUCTEMHBIN noaxoa g PCHICHUA

4.1. O6beM yueOHOM TUCHMILIMHBI U BHAbI Y4eOHOH padoThl

O0beM vacoB (3.¢.)
Bujt yueGHoi paboTs! OunHas OuHo- 3aouHas
dbopma 3a04Has ¢dbopma
dhopma
OO6mmas ygeOHas Harpy3ka (Bcero) 504 504
(14 3au. en) (14 3au. en)
OO6s3aTenbHast ayIUTOpHAs y4yeOHast 272 46
Harpyska (Bcero)
B TOM YHCIIE:
Jlexun 136 24
CeMuHapcKue 3aHsITHs - -
[TpakTHUecKue 3aHsTHS 136 22
JlaGopaTopHbie pabOThI - -
KypcoBast paboTa (KypcoBOM IPOEKT) - -
NHauBHyanpHOE 3a1aHIE 1-3 cem. 1-3 cem.
CamocTosTenapHas paboTa CTyIeHTa (BCcero) 232 458
dopma aTTecTanuu 9K3aMeH; IK3aMeH
(1-3 cem.) (1-3 cem.)

4.2. Conep:kaHue pa3aesioB IMCHUILIMHBI

Cemectp 1

Tema 1.

Jlunetinas anrebpa

Martpunpl. Onepanun Han marpunamu. Omnpenenurenu. CBorcTBa
onpenenutenend. Paznoxxenune onpenenureneil. MeTonpl BIYUCICHUS
onpenenureneid. OOpaTHas MaTpuIia.

Martpuunbie ypaBHeHUs. Panr wmarpuubl. CuCTEMBI JIMHEHHBIX
anreOpanyeckux ypaBHeHuil. Matpuunsiii Metos. Meron Kpamepa.
Meron T'aycca. Teopema Kponekepa—Kanemm. ®dyHmameHTanbHas
CUCTEMA PEILICHH.

Bekropsl. JIluHelHble omnepauuu Haj ~ BekTopamu. JIuHelHas
3aBUCUMOCTh BekTOpoB. basuc. KoopmuHatbl BekTOpa B 0Oasuce.
JIeCTBUS ¢ BEKTOpAaMHU B KOOPAMHATHOM IPEACTABIICHUN. JlekapToBa
cucreMa KOoopAuHaT. V3MeHeHue KOOpAMHAT IMpH 3aMeHe Oasuca u
Hayajia KOOpAUHAT.

ITpoekuus BekTopa. CkansipHOE IPOU3BEAECHUE BEKTOPOB. BekropHoe
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Tema 2.

Tema 3.

IIPOU3BEJCHNE BEKTOPOB. CMENIaHHOE ITPOU3BEICHHE.

Jluneitapie omepaTopsl Ha IIOCKOCTH. COOCTBEHHBIC BEKTOPHI H
COOCTBEHHbIE 3HAYEHUsl JIMHEMHOro omneparopa. Ksanparnunble
(bopMbI.

AHaaTHYECKasi TeOMETPUS

IIpocreime 3amayd AHAIATHUYECKOW TE€OMETPUU HA IUIOCKOCTH.
VYpaBHEHHE JTUHUM HA IUIOCKOCTH. YpPAaBHEHHE NPSMOM C YIJIOBBIM
KO3 PUIMEHTOM. YpaBHEHHE MPSIMON C YIIIOBBIM KO3(PHUIIMEHTOM,
MPOXOIALLIEH Yepe3 JAHHYIO TOUKY. Y PaBHEHUE IIPSAMOU, MPOXOIAIICH
yepe3 NBe JaHHble Touku. OOlee ypaBHEHHE MPSMON. YpaBHEHHE
npsAsMo B «oTpe3kax». HopmanibHOE ypaBHeHHe mpsiMoin. Kpusbie
BTOPOT'O MOPSAIKA.

YpaBHEHHE TMMOBEPXHOCTH B MNPOCTPAHCTBE. YPABHEHUE IUIOCKOCTH,
IIPOXOIALIEH Yepe3 MaHHYX0 TOYKY, C 3aJaHHBIM HOPMAJIbHBIM
BekTOpoM. OOI1Iee YpaBHEHHE TUIOCKOCTH. YpaBHEHHE IJIOCKOCTH B
«OTpe3Kax». YTroil MeXIy JBYMs IUIOCKOCTSAMHU. Y CIIOBHS
MMApAUIEIBHOCTH W NEPHEHAUKYJISPHOCTH  JIBYX  IUIOCKOCTEW.
HopmanpHOE ypaBHEHHME IUIOCKOCTH. PaccTosHME OT TOYKM 110
IUIOCKOCTH. Y PaBHEHUE IUTOCKOCTH, IPOXOASAIIEH YEPE3 TPU TOUKH.
YpaBHeHUsT NOpsAMOM JHMHHM B TMpocTpaHcTBe. KaHOHMueckue u
[apaMETPUYECKUE YpPaBHEHHsI IPSIMOM. YpaBHEHHUs  IPSIMOM,
MPOXOJAIIEH uepe3 [BE TOYKUA. YTOJI MEXAY JBYMs HPSIMBIMHU.
VYcnoBus napajuleIbHOCTA U NEPIEHIUKYISIPHOCTH ABYX IPSAMBIX.
IIpssMass U IUIOCKOCTH B MPOCTPAHCTBE: YIOJ MEXIY NPSIMOU U
IUIOCKOCTBIO, YCIIOBHUSI IIEPECEYECHMs INPSAMOM IUIOCKOCTH, YCIIOBHS
MapPAIUIEIIBHOCTH U NIEPIICHAUKYIISIPHOCTH ITPSIMOU U TUIOCKOCTH.
IloBepxHOCTH BTOpOro nopsaka. llWmHIpUYECKHEe IMOBEPXHOCTH.
Cdepa. Konycel. Ommuncoun. ['mnepOosounnasl. IlapaGonoumpi.
I'eomeTprueckne CBOMCTBA ATUX MOBEPXHOCTEN.

[lonapHple KoOpaAMHATBI Ha IUIOCKOCTH. Crmpans Apxumena.
Hunmuaapruyeckre W cepudeckre KOOpPAMHATBI B MPOCTPAHCTBE.
Paznuunbie  crmocoObl  3aaHusl  JMHAA W TOBEPXHOCTEH B
IIPOCTPAHCTBE.

MaremaTnueckuil aHaJIn3

MuoxxectBa  BemecTBeHHbIX  uucesl. @Dynknusa. OOmacte  ee
ompenenenus. CrmocoObl  3amanusi. OCHOBHBIE — 3JIEMEHTAPHbBIC
GbyHKIMH, UX CBOWCTBA U Tpaduku. YnCIoBbIe MOCIIEI0BATENBHOCTH,
UX POJb B BBIUHCIWTEIBHBIX mOpoueccax. llpemen wymcnoBoun
nocnenoBareabHOCTH.  CylIecTBOBaHME — Mpeaeraa  MOHOTOHHOM
OTPAHMYEHHOMW ITOCIIE0BATEILHOCTH.

[Ipenen QyHKIMiA, OCHOBHBIC MOHATUS U CBOWCTBA. OJIHOCTOPOHHUE
npenensl.  IlepBelii 1 BTOpOM 3amMeuarenbHble Inpenensl. IIpenen
¢byukiyu B OeckoHeYHOCTH. IIpenenbl MOHOTOHHBIX —(DYHKLHMH.
beckoneuno Masble GyHKIMU U UX cBoWcTBA. CpaBHEHHE OECKOHEYHO
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Cemectp 2
Tema 3.

MaJTbIX (hyHKITHA.

HenpepeiBHOCTE QyHKIMM B Touke. HenpepbBHOCTh OCHOBHBIX
aneMeHTapHbIX (GyHKuuil. CBOWCTBA (PYHKIMIA, HENpPEphIBHBIX Ha
OTpE3Ke: OrPaHUYEHHOCTb, CYLIECTBOBAaHHUE  HAUOOJIBILETO,
HAaUMEHBIIET0 U NPOMEKYTOYHBIX 3HAUECHUH.

HuddepenmanbHoe ucuucieHne QYHKIMA OJHOM IMEPEeMEHHOM.
[IpousBoaHas GyHKIMH, €€ CMBICH B pa3IUuHbIX 3aaa4ax. [IpaBuia
HaxXOXJeHust Tnpou3BoAHOM. [IpousBogHast clIOXKHOM W OOpaTHOM
(GyHKIMH. HuddepenmpoBanue (byHKLMIA, 3aJTaHHBIX
napaMeTpu4eCKUM o0Opazom. [Tonsitue byHKIMY,
mubdepenupyemoir B Touke. Juddepenmman dyHKIMH, €ro
reomMeTpuueckuid cmbici. OOmiee mpeacTaBiIeHME O MeETojax
muHeapu3anuu.  VHBapuantHOoCcTh  Qopmbl  auddepenmmana.
[TpousBoanbie U auddepeHIpaibl BEICHIMX MOPSIKOB, HX CBOWCTBA.
Touku skctpemyma ¢(ynkmmn. Teopema depma. Teopembr Poss,
Jlarpamka, Komm u wnx npumeHeHue. OCHOBHBIE TEOPEMBI O
mipdepeHupyemMblx  QyHKIMAX.  HeompeneneHHocth U HMX
packpeiTe ¢ nomomplo npaswia Jlomurans. @opmyier Teitopa n
Maxnopena. [IpeacraBienne OCHOBHBIX 3JI€MEHTApHbBIX (DYHKIUI 1O
dbopmyne Teinopa. [Ipumenenus popmyn Teitnopa.

[Tpumenenue muddepeHIMaILHOTO UCUUCICHUS ISl UCCIIeI0BaHUS
GYHKIMIA YW TOCTPOEHHs] WX TpapuKoB YCJIOBUS MOHOTOHHOCTH
GbyHKIHH. OKCTpeMyMbl ~ (DYHKIIMH, HEOOXOJIMMOE  YCIIOBHE.
Jloctarounslie ycioBus. OThICKaHWE HAWOONBIIETO W HAUMEHBIIIETO
3HaYeHus QpyHkuuu, guddepeHimpyemoit Ha otpeske. MccnenoBanue
BBIMYKJIOCTH (PyHKIMU. Touku mepernba. ACUMNOTOTHI (YHKITHIA.
[lonsitue 00 acumnToTHyeckoM pazniokennn. OOmas cxema
UCCIIeIOBaHUs (PYHKIIMU U TIOCTPOSHUE e TpaduKa.

MaremaTnuecknii aHanu3

Heomnpenenennslii unterpan. IlepBooOpasnas. Heonpenenenusiii
MHTETPa U €ro CBOMCTBA. [ €OMETpHUUECKH CMBICI HEONPEEIEHHOTO
uHTerpana. Tabmuua HeompeAeneHHbIX HHTerpaioB. [Ipocreitime
npuéMbl UHTErpupoBaHusi. Mcnonb3oBaHue TaOMUI] WHTETPAJIOB.
NHrerpupoBanre 1mo  4acTAIM W 3aMEHOM  NIEPEMEHHOM.
WuTerpupoBanre MpoCTEHIIMX palliOHANBHBIX IpoOeil. Pasnokenue
IpOoOHO-pallMOHAIFHONW (DYHKIIMM HA TpOCTeuiue npodou. MeTosb
BBIUMCIICHUSI HEOoNpeneNeHHbIX K03 duuenToB. MHTterpupoBaHue
ApOOHO-palMOHANBHBIX  (QyHKIMNA. HTerpupoBaHue HEKOTOPHIX
UPPALMOHANBHBIX  (QYHKUMH W BBIP@XEHHH,  COJEp)KalluxX
TPUTOHOMETPUUECKHE (YHKLMH. WHuTerpuposanne
i pepeHIaTbHbIX OMHOMOB. [IpriMeHeHue TPUTOHOMETPUYECKHX
MOJICTAHOBOK  JUIsI ~ MHTETPUPOBAHUS  COACPNKAIIMX  PaUKaIbI
GyHKIUH.

OnpeneneHHbIil MHTErpall U €ro NPUWIOKEHUs. 3a1auk, IPUBOASIIHUE K
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Tema 4.

Tema 5.

MOHATUIO  ONPENEICHHBIX HWHTErpanoB. VIHTerpajibHble CyMMBIL.
OnpeneneHHbI MHTETpal U €ro cBoOMcCTBA. Teopema O CpelHEM.
IIpou3BogHass uHTErpaiza o €ro BepxHemy mpeaerny. Dopmysa

Herorona-JlelOHuua. OcHoBHbIE IIPUEMBI BBIYHCIICHUS
OIIPEEIICHHBIX MHTErpaioB. MHTErpupoBaHne 1Mo 4acTsM U 3aMEHOM
[IEPEMEHHOM. [TonsaTne 0 NPUOIIKEHHOM BBIYMCIIEHUU

OIpENICTICHHBIX HMHTErpasioB. MeTOoJbl BBIUMCICHHUS OIpPEEIEHHBIX
UHTETPaJOB 1O  (opMmynaM NOpsSMOYTOJbHHUKOB, Tpamenuuii u
Cumrncona. [TpunoxxeHue orpeeneHHbIX HHTErPaioB K BBIYMCICHUIO
Ioniaaei, oobeMoB, UIMH Iyr. MexaHuyeckue M (U3NUeCKue
NPUJIOKEHHUSI  OMNpEeNeNeHHbIX  uHTerpasioB.  HecoOcTBeHHBIE
UHTETpajbl ¢ OECKOHEYHBIMU IMpelelaMd M OT HEOTPAHWYEHHBIX
bynkmwid. [Ipu3Haku cXonuMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
OYHKIIMM  HECKOJIBKMX MepeMeHHbIX. DyHKIMU  HECKOJIbKUX
nepeMeHHblx.  OOmacte  ompeaenenws.  llpenen  dyHKIwH.
HenpepsiBHocTh. HacTHble npou3Boanbie. [lomHblii nuddepenunan,
€ro CBsI3b C YAaCTHBIMU MPOU3BOAHBIMU. MHBapuaHTHOCTH (HOPMBI
nosHoro auddepennuana. KacarenpHas MIOCKOCTh U HOPMAJb K
MOBEPXHOCTU. ['eomeTpuueckuii cmbIicn mojHoro auddepeniuana.
YacTtHble NpOU3BOAHBIE W TOJNHBIE JAU(PGEpEeHIInaTbl  BBICIINX
nopsankoB. dopmyna Teiinopa. HesBabie ¢ynkuun. Teopembl
cymiectBoBanus.  [uddepeHuupoBanne  HESIBHBIX  (PYHKIUH.
OkcrpeMyMbl  (DYHKIIMM HECKOJIBKMX TepeMeHHbIX. HeobOxomammoe
ycioBUE 3KcTpeMyMma. Jloctarounble yciioBusi. MeToJl HauMEHbIINX
KBaJpaToOB. YCJIOBHBIM 3KCTpeMyM. Meroa MHOxuTenen Jlarpanxa.
[Tpumepsbl ero mpuMEHEeHUs Py MOUCKE ONTUMAIBHBIX PEIICHUA.
KomrmuiekcHelii anamms

KommiiekcHpie uwncma. JleWMCTBUS HaJl KOMIUIEKCHBIMH YHCIIAMH.
Tpuronomerpuueckas popma KomiuiekcHoro ymcia. [lokazarenbHas
dbopma KoMIUIEKCHOTO yKciia. DYHKIMU KOMIUIEKCHON MEepEeMEHHOM.
[IpouzBoaHast GYyHKIMH KOMIUIEKCHOM EPEMEHHOM.
Huddepenmanbubie ypaBHEHHS

OObikHOBEeHHBIE  AuddepeHIaIbHble  ypaBHEHUs. Du3zndyeckue
3ajaun, NpuBojsuIe K auddepeHiranbHbIM ypaBHEHUAM. 3ajaua
Komm. Teopema cCyiiecTBOBaHMSI W E€AUHCTBEHHOCTH pELICHUS
3agaun  Komm. Ilonme  HampaBiieHMM W METOJ  M3OKJIMH.
Huddepentmansubie yYpaBHEHHUS MIEPBOTO MopsAIKa c
pa3aeNAIOIUMHUCS NIEPEMEHHBIMU u OJTHOPO/IHBIE
muddepeHnansabie ypaBHeHus. [Ipunoxennst muddepeHmaIbHbIX
YpaBHEHUI TEpPBOrO TOPSAAKA B PA3IMYHBIX OOJACTIX HAYKH.
Jluneitnble muddepeHnranbHble  YPaBHEHUS TEPBOTO  MOPSAIKA.
VYpaBaenue bepnyiu. Mx pemenne ¢ nomoiiso MeTonoB Jlarpanxka
u bepuymum. Jluddepenumanbable ypaBHEHUsT NEPBOTO MOpsAIKa B
nonHblx  guddepeHunanax.  MHTErpupyrommili ~ MHOXUTEINb.
Huddepentansabie ypaBHEHHs BBICIINUX MOpAIKOB. 3anava Kormm.
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Cemectp 3
Tema 6.

Tema 7.

[lonsite o kpaeBbIX 3amauvax yia JUdGEpeHITUATBHBIX YPaBHEHHIA.
VYpaBHEHHE, [OIyCKarollee NOHMWXKEHUE mopsiaka. [Ipunoxenune x
PELLIEHUIO 3a7ad O JBWKEHUU (pr3nyecKkoro MasTHUKa. OJIHOPOJIHBIE
JVHEHHBIE W  HEOJAHOPOIHBIE JHUHEWHHBbIE nudepeHIraTbHbIe
ypaBHenus. [lonsitue oOmero pemenus. Onpenenutens BpoHckoro.
dopmyna JInyBumis-OcTporpaackoro. Meron BapUaluu
HEOIpPENIEeHHbIX  KOA((UIMEHTOB  pelIeHUsT  HEOJAHOPOIHBIX
JIMHEHHBIX T depeHInaTbHBIX YPaBHEHUHU. JIunerinbie
i depeHaTbHble YPABHEHUSI ¢ TIOCTOSHHBIMU KO3(QUIIMEeHTaMH.
VYpaBHEeHUs] C TPaBOM YaCThIO CHEUUANBbHOrO BHia. IIpuiiokeHus k
ONMCAHUIO JMHEWHbIX Mojened. Cucrtembl  AUQQepeHIMATEHBIX
YpPaBHCHUM, CBOMCTBA HMX pCEIICHUW. PemeHus cucrteM JMHEHWHBIX
QG epeHITMATEHBIX YPAaBHEHUH ¢ TIOCTOSTHHBIME KO3 GUITEHTaMU

Teopus psnoB

YucnoBble U (QyHKUMOHANBbHBIE psabl. YucnoBeie psanbl. [lonsTHe
cxonuMocTu psana. l'eomerpuueckas mnporpeccus. HeoOxoaumbli
IpU3HAK cxomumocty pspa. lIpocreimme OerCcTBUS HAX PSIAMA.
CBoiicTBa pSAOB C TMOJOXKUATEIbHBIMU uieHamMu. HccrmenoBanue
CXOAUMOCTH PSAIOB C NMOMOULIBIO NPHU3HAKOB cpaBHeHUs. [Ipu3Haku
cxomumoct  Jlanambepa u Komm. VHTerpanbHblii — npu3HaK
CXOAUMOCTH PAIOB c MOJIO)KUTEITbHBIMH YJICHaMHU.
3nakouepenytompecs psapl. Teopema JleitOnuma. OreHka ocraTka
3HAKOYePEeIyIOIIerocs psijia. 3HaKOYepeAyIoUecs psiibl. AGCOIIOTHO
1 YCIIOBHO CXOJISAIIHECS psAbl. Teopema 00 abCOMFOTHOM CXOUMOCTH.
QOYHKIUOHAIBHBIE  PSIBL. OO0OnacTh CXOIMMOCTH, METOOBLI €€
ompeneneHus.  PaBHOMepHas W NOpaBWwiIbHAs  CXOJIWMOCTH
¢dbyHkunoHanmbHbIX  psigoB. Ilpusnak Beiliepmrpacca. CreneHHbie
paabl. Teopema AbGerns. MaTepBan u paguyc CXOJUMOCTH CTETIEHHOTO
psana. Ero paBHomepHas cxoaumocTs. Psan Teinopa. Teopema o
€IMHCTBEHHOCTH  pa3jiokeHus: (YyHKIMM B  CTEHEHHOM  psi.
JlocTarounble ycnoBHsl paznokuMoctd GyHKIMM B pan Teinopa.
PaznoxeHre OCHOBHBIX 3JIEMEHTApHBIX (PyHKUMH B psinbl Teinopa u
Maxnopena. IlpumeHeHHE CTENEHHBIX PSAOB B MPUOJIMKEHHBIX
Bbruncienusix. Paasl @ypoe. Koapduimentsr @ypre u ux CBOMCTBA.
TeopemMa O CXOOMMOCTH TPUTOHOMETPUYECKUX PSAAoB Dypee.
[lonsiTie OpTOHOPMHUPOBAHHOM cucTeMbl QyHKImA. E€ mpumeHenue
i pasnokenus (QyHkuui. PasnokeHue YETHBIX M HEYETHBIX
¢byHKUMH B TpUroHoMeTpuueckuit psg @ypoe. CnenuaibHble TpUEMbI
pa3nokeHus (QYHKIUM B 3aBUCHMOCTH OT 3aJaHHOTO HMHTEpBaja
pasnoxenus. IIpuMenenne tpuronomerpuueckuM psaos Pypee B
MPUOTMKEHHBIX BHIYUCIICHUSIX.

KpaTHbie 1 TOBEPXHOCTHBIE HHTErPAIbI

JIBOMHOI uWHTErpan. 3ajaud, MNPUBOMSAIIME K TOHSTUIO JIBOWHOIO
uHTerpana. Ero ompezneneHne U OCHOBHBIE CBOMCTBa. BbruuciieHue
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Tewma 8.

JBOMHOIO  MHTErpajga  IOCJIENOBAaTEIbHBIM  HMHTEIPUPOBAHUEM.
Bbuucnenne 1womaneii 1 00bEMOB C  MOMOIIBIO  JBOWHOIO
MHTErpana. 3aMeHa IEPEMEHHBIX B JIBOMHOM HHTErpaie. J[BovHOU
VWHTETPAJI B TOJIPHOM CHUCTEME KOOpAWMHAT. TpOMHOM HHTErpa.
3amayn, NPUBOIALIME K IIOHATHIO TPOWHOrO HHTerpana. Ero
ONpEIEICHUE U OCHOBHBIE CBOMCTBA. BplunciieHHE TPOWHOIO
UHTETpasia  IOCIEAOBATEIbHBIM  WHTEIPUPOBAHMEM.  3aMEHa
IIEPEMEHHBIX B TPOMHOM HHTerpajie. BpluncieHue TpPONHBIX
UHTETPAJIOB B UWIMHIPUYECKMX M CPEpUUYECKHX KOOpAMHATAX.
@U3NYECKUE U T€OMETPUUECKUE MPUIIOKEHUSI TPOMHBIX MHTETPAJIOB
(BBIUMCIICHHE  IUIONIaJIe  TOBEPXHOCTEH, Macc, CTaTUYEeCKHUX
MOMEHTOB, MOMEHTOB HWHEPLMH W KOOPJAUHAT LIEHTpa TKECTU
MPOCTpaHCTBEHHBIX ¢uryp). [lnomans moBepxnoctu. OmnpeneneHue
MOBEPXHOCTHBIX HHTErpasioB. CBOMCTBA M INPHUMEPHI BBIYMCICHHIA.
OmnpeneneHre ¥ MpUMEPbl MHTErPAIOB IEPBOIO M BTOPOrO pOJA.
CBolicTBa ¥ MPUMEPHI BHIYHACIICHUN.

Teopus monst

Ckasiproe mosie. [Ipow3BoaHas IO HAINPaBICHHUIO W TPAJMEHT.
IIpumepsl BeluncieHUN U IpuwioxeHus. BexropHoe mose. I[lorok
BEKTOPHOI'O TOJIS Yyepe3 OpPUEHTUPOBAHHBIE IOBEPXHOCTH, €O
cBoiictBa M (Qusnmyeckuii cmbica. Teopema OcTporpajckoro.
JluBepreHuusi BEKTOPHOIO IIOJII, €€ CBOWCTBA W BBIYHCIECHUE B
JICKapTOBbIX KOOpAMHATax. @OU3NYECKUN CMBICI JHUBEPIECHLHNN.
ConenongaabHOEe IIOJ€, €ro cBoicTBa. PaboTra CHMIIOBOro IOJI.
Hupkynsauus BekropHoro noiisi. Teopema Crokca. PoTop BEKTOpHOTO
IIOJI, €r0 CBOWCTBA W BBIYMCIEHHE B JEKAPTOBBIX KOOpJAMHATAaX.
3ajaud, MPUBOIAIIME K IOHATUIO KPUBOJIMHEHHBIX HWHTErPAJIOB.
OnpeneneHre KpUBOIMHENWHBIX WHTErpajioB 1-ro poxa. OCHOBHbIE
CBOMCTBA  KPUBOJMHEWHBIX  HHTErpasioB  l-ro  poma. Ux
reomMerpuueckue H - ¢usnyeckue npuwioxkenud. OrmnpeaeneHue
KPUBOJIMHEHHBIX UWHTErpasioB 2-ro  pona. OCHOBHBIE CBOICTBa
KPUBOJIMHEWHBIX HMHTETPAJIOB 2-TO poa. YCIOBUE HE3aBHUCHUMOCTH
KPUBOJMHEMHOr0 MHTErpaia 2-ro  poaa oOT (GOopMbl  MYyTH.
[loTeHIMaNBHOE TOJIE, €r0 CBOWCTBA. YCIOBUE MOTEHIMAIBHOCTH.
CriocoObI onpeieIeHHsI ITOTSHITHAIA.

4.3. Jleknuu

Ne /1t

O0BbEM YaCcoB

OuHo-
3aounas
3a04Has

(bopma dbopma

HasBauue teMsl
Ounas ¢popma

[S—

Cemectp

51 10

Tema 1.

Jluneiinas anreOpa 15 2

Tema 2.

AHanuTH4YeCKasi TeOMETPHSI 18 2

Tema 3.

MaremMaTU4EeCKUN aHAIN3 18 6

Cemectp 2

51 10




Tewma 3. | MaTemaruueckuil aHaIIU3 25 6
Tema 4. | KomruiekcHbIN aHAIN3 8 1
Tema 5. Juddepennmanpabie 18 3
ypaBHEHHSI
Cemectp 3 34 6
Tema 6. | Teopust psiioB 12 2
Tena 7. KpatHbie © TMOBEpXHOCTHBIC 14 3
WHTETPAJIBI
Tema 8. | Teopus momist 8 1
Uroro: 136 24
4.4. IlpakTnyecKne 3aHATUSA
O6bem yacoB
Ne /it Haszeanue Tembl Ouro- 3aouHas
Ounas dhopma 3a04Has
(bopma dbopma
Cemectp 1 51 8
Tewma 1. | JIuneiinas anredpa 15 2
Tema 2. | AHaTUTHYECKAsI TE€OMETPHSI 18 2
Tema 3. | MaTeMaTuyecKkuii aHau3 18 7
Cemectp 2 51 8
Tema 3. | MaTemMaTU4yeCcKuid aHAIU3 25 4
Tema 4. | KoMIuieKCHbIN aHaIu3 8 1
Tema 5. Huddepenunanbabie 18 3
YpaBHEHHUS
Cemectp 3 34 6
Tewma 6. | Teopus psiioB 12 2
Tena 7. KpaTtHble © TMOBEpPXHOCTHBIC 14 3
WHTETPAJIBI
Tema 8. | Teopus momnst 8 1
HUroro: 136 22
4.5. JlabopaTopHbie padoThI
JlabopaTopHbie pabOTHI IO TUCIUTIINHE HE MPETyCMOTPEHBI.
4.6. CamocTosiTeIbHAsI padoTa CTY/IEHTOB
O6beM yacoB
OuHo-
Nen/m | Ha3Banme Tembl Bun CPC OuHas A0UHAS 3aouHas
dbopma dbopma dbopma
CemecTp 1 87 171
THeiiias MOJTOTOBKA K KOHTPOJBHOMN
Tema 1. pabore; BBITIOJTHEHHE 23 45
anrebpa
WHIUBUAYATHHOTO 33JITaHUS
Anamiueckag | TOATOTOBKA K KOHTPOJIbHOMN
Tema 2. pabore; BBITIOJTHEHUE 32 46
reOMEeTpHs
WHJIMBUIYAJIBHOTO 33 JIaHHsI
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., | MIOATOTOBKA K KOHTPOJIbHOU
MaremaTnueckuit
Tewma 3. pabore; BBITIOJTHCHHE 32 80
aHamn3
WHIMBUIYaJIbHOTO 3a/1aHUs
Cemectp 2 87 171
., | MOATOTOBKA K KOHTPOJIBHOU
Marematuueckui
Tewma 3. pabore; BBITIOJTHEHHE 42 93
aHanu3
WHIMBHYaJIbHOTO 3a/IaHUs
. MOJIrOTOBKAa K KOHTPOJIbHOM
KommiekcHslit
Tewma 4. pabore; BBITIOJTHCHHE 12 18
aHamu3
WHAMBUYaJIbHOTO 3a/1aHUs
Tinddpepenmmas MOJITOTOBKA K KOHTPOJIBHOM
Tema 5. p pabore; BBITIOJIHEHUE 33 60
Hbl€ YpaBHEHUS
WHIMBHYaJIbHOTO 3a/IaHUs
Cemectp 3 58 116
HOJTrOTOBKAa K KOHTPOJIbHOM
Tema 6. | Teopus psnoB pabore; BBITIOJTHEHUE 20 40
VHIMBUAYAJIBHOTO 33 JIaHHsI
KpatHbie U | IOArOTOBKA K KOHTPOJIBHOMU
Tema 7. | mOBEpXHOCTHBIE | padorte; BBITIOJITHCHHE 22 46
UHTETPaJIbI WHIMBUIYaJIbHOTO 3a/1aHUs
MOJIrOTOBKA K KOHTPOJIbHOM
Tema 8. | Teopus momns pabore; BBITIOJTHEHUE 16 30
WHAMBUYaJIbHOTO 3a/1aHUs
HUroro: 232 458

4.7. KypcoBble padoThl/IPOEKTHI.
KypcoBble paboThI 110 AUCHUILIUHE HE MPETyCMOTPEHBI.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpenomaBanre MUCIMIUIMHBI BEETCS ¢ TPUMEHEHUEM CIICAYIOIINX BHUIOB
o0pa30oBaTeIbHBIX TEXHOJIOTU:

— TPAIUIIMOHHBIC 0OBICHUTEIBPHO-UUTFOCTPATUBHBIC TEXHOJOTHH, KOTOPBIE 00ecIie
BpPEMEHU;

— TEXHOJIOTUU TPOOJIEMHOTO OOYyYCHHS, HANpaBJICHHbIC HAa PAa3BUTHEC IO3HABATEI
paspenicHue KOTOPBIX IO3BOJISCT CTYJACHTAM aKTHBHO YyCBaWBaTh 3HAHUS
(MCTIONB3YIOTCSI TIOMCKOBBIE METO/IbI; TOCTAHOBKA ITO3HABATENIBHBIX 3371a4);

— TEXHOJIOTMH Pa3BUBAIONIETO O0yUYEHHUS, TIO3BOJISIIOIINE OPUEHTHUPOBATH
y4eOHBIN TpollecC Ha TMOTEHIMAIbHBIE BO3MOXHOCTH CTYJIEHTOB, UX
peaM3aIuio U pa3BUTHE;

— TEXHOJIOTUU KOHIICHTPUPOBAHHOTO OOYYEHHsI, CYyTh KOTOPBIX COCTOUT B CO3J/IaHI
CUCTEMHOTO M3YUYCHUS COJCPKaHUS YUCOHBIX MUCIUILIINH 32 CYET 00BETUHEHUS
3aHSITHA B TEMAaTHYECKUE OJIOKU;

— TEXHOJIOTUU MOJAYJBHOIO O0yUYEHHUS, Tatol[ue BO3ZMOXKHOCTh 00eCreueHus THOKOC
WHIUBUyAIbHOMY Y4eOHOMY TUIaHy);

— TeXHOJIOTUU JTuddepeHIupoOBaHHOTO 00yUYeHHUs, 00eCIIEeUNBAIOIINE BO3ZMOXKHOCT
peanu3oBaTh B KYJIbTYpPHO-0Opa30BaTEIbHOM MPOCTPAHCTBE YHUBEPCUTETA
UJICI0 CO3J]aHuUsl PABHBIX BO3MOXKHOCTEH JIJIsl OJIy4eHUs] 00pa30BaHus
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— TEXHOJIOTUU aKTUBHOTO (KOHTEKCTHOT0) 0OY4YEeHHMsI, C TIOMOIIbIO KOTOPBIX OCYIIE
METO/Ibl 00Y4YEHHUS) U T.1.

MaxkcumanbHast 3EeKTUBHOCTD NIEIArOTHIECKOrO MPOIIECcCca JOCTUTACTCS
OyTeM KOHCTPYHPOBAaHUS  ONTHUMAIBHOTO  KOMIUIEKCA  MEJaroruyecKux
TEXHOJIOTHMA W (WIM) WX OJJIEMEHTOB Ha JHUYHOCTHO-OPUEHTHPOBAHHOM,
JeSITeIbHOCTHOM, UATOTMYECKONH OCHOBE M HCIOJIb30BaHUS HEOOXOTUMBIX
COBPEMEHHBIX CPECTB OOYUYCHHUS.

6. @opMBbI KOHTPOJISI 0CBOEHHS THCIUILINHBI

Tekymass arrecTamusi CTYISHTOB TIPOM3BOAMTCS B  JUCKPETHHIC
BPEMCHHBIE  HWHTEPBAJbl  JIGKTOPOM WM  TPENoJaBaTeieM, BeIyIUM
NPAKTHYECKHUE 3aHATHUS MO TUCITUTUIMHE B CICIYIOMHNX GopMax:

— (¢pOHTANbHBIC ¥ UHIUBUIYaJIbHBIE OMPOCHI;

— KOHTPOJIbHBIE PA0OTHI,

— 3alUTa UHANBUIYATEHBIX/ TOMAITHUX 3aIaHHH.

DoHBI OIICHOYHBIX CpPEICTB, BKJTIOYAFOIIIHE THUTIOBBIE
VH/IUBUyaIbHBIC/IOMAIIIHAE 3a/JaHUsI, KOHTPOJIbHBIC pPaOOTHI, ITO3BOJISIOIINC
OILICHUTH PE3yJILTAThl TEKYIICH W MPOMEKYTOYHON aTTECTAIlH OOYJaIOIIUXCS IO
JTAHHOW JTUCIMITIMHE, ITOMEINAIOTCS B TNPWIOKEHHH K pabodeid mporpamMMe B
cootBeTcTBUU ¢ «Ilomoxennem o poH/Ie OIICHOUHBIX CPEACTBY.

[IpomexxyTouHast aTTecTalus IO Pe3yJibTaTaM OCBOCHUS JHCIMILIMHBI
IPOXOAUT B (opMe MUCBMEHHOTO 3K3aMEHa, BKIIIOYAIOIIETO TEOPETUYCCKHUE
BOIIPOCHI W TMpPaKTHYECKUE 3alaHus. B ciydae HEMOJIHOTo, CIOPHOTO WIH
HEKOPPEKTHOTO BBITIOJIHEHMS 3a/IaHUsI TTMCBMEHHOTO JK3aMeHa, JOIMyCKaeTCs
YTOUHSIOIIMA YCTHBI OMPOC CTYJIEHTa, Ha OCHOBAaHWUU KOTOPOTO BO3MOXKHA
KOPPEKTUPOBKA OIICHKH PE3yJIbTATOB MPOMEXKYTOUHOU arTectanuu. Jlomyck K
MIPOMEKYTOUYHON aTTECTAIlMU TMPOU3BOJUTCS HA OCHOBAHHMH TOJIOKHTEIBHBIX
PE3yJITATOB MO BCeM (hopMam TEKYIIETO KOHTPOJISL.

B »Kk3ameHanmoHHYI0 BEIOMOCTh M 3aYETHYIO KHWIKKY BBICTABIISIOTCS
OIICHKH TIO0 IITKaJIe, IPUBEACHHON B TaOIHIIC.

IIkana OLICHUBAaHMWA XapaKTepI/ICTI/IKa SHAHWA IIPpEAMETA 1 OTBCTOB

oTIN4HO (5) CryneHT TIyOOKO W B TMONHOM OOBEME BIANEeT MPOrPAMMHBIM
MarepuaioM. [’ paMOTHO, MCYEpPIBIBAIOIIE M JIOTHYHO €r0 M3JIaraeT B
YCTHOM Wil iucbMeHHO# (opme. [Ipu 3ToM 3HaeT peKOMEHIOBaHHYTO
JIMTEPATypPy, NPOSBISIET TBOPUYCSCKHUIA TOJXO/ B OTBETaX HAa BOIPOCHI U
NPaBIWJIGHO OOOCHOBBIBAET MPHUHATHIE PEIICHUS, XOPOIIO BIaeeT
YMEHHSIMH Y HaBBIKAMHU ITPY BBITIOJTHEHHH MPAKTHUECKUX 3a/1a4.

xoporuo (4) CryneHT 3HaeT NporpaMMHBIM MaTepuall, IpaMOTHO M 1O CYTH
u3jaraeT ero B YCTHOW WM TNHMCbMEHHOM (opMme, aomycKas
HE3HAYUTENIbHbIE HETOYHOCTM B  YTBEPXKJICHHUSAX, TpPAaKTOBKaXx,
ONpeNIeICHUsIX M KaTeropusx WM HE3HAYUTEIbHOE KOJIUYECTBO
omn6Ook. [Ipu 3TOM BiaseeT HeOOXOAMMBIMU YMEHUSMHU U HaBbIKAMU
1P BBITOJHEHUH NPAKTUYECKUX 3a/1a4.

yaoBierBoputelbHO (3) | CTyIeHT 3HaeT TOJbKO OCHOBHOM MPOTPAaMMHBIA  MaTepHall,
JOMYCKAaeT HETOYHOCTH, HEJOCTATOYHO YETKHE (POPMYIHPOBKH,
HENOCJIEI0BAaTEIbHOCTh B OTBETaX, M3JIaraeéMblX B YCTHOW WIJIH
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nucbMeHHOU Gopme. [Ipu 3TOM HETOCTATOYHO BIIAJCET YMCHUSIMHU U
HABBIKAMHU TIPH BBIMOJHECHUH MPAKTHUECKUX 3amad. JlomyckaeT 10
30% omuOO0K B U3JIaraeéMbIX OTBETAX.

HEYAOBJICTBOPUTENBHHO (2)

CrylieHT He 3HaeT 3HAYUTEJIbHOW YacTH MPOrpaMMHOIO Marepuala.
[Tpu 3TOM nomycKaeT NPUHIMIHAIBHBIE OMIMOKU B JI0KA3aTEIbCTBAX,
B TPAaKTOBKE MOHATUI M KaTeropuii, MpOSBISET HU3KYIO KYyJIbTYpY
3HaHWUW, HE BJAJEeeT OCHOBHBIMM YMEHHUSMU U HaBBIKAMH IpU
BBINIOJIHEHUM TPAaKTHYECKUX 3ajgad. CTyIEHT OTKa3bIBaeTCs OT
OTBETOB Ha JIONOJHUTEJIBbHBIE BOIIPOCHI.

7. Y4eOHO-MeTOoau4ecKoe 7 NMPOrpaMMHO-UH(OPMaALIMOHHOE
o0ecrieyeHre M CUUIIHHBI:

a) OCHOBHAs JIUTepaTypa:

1. Kupkunckuii A.C., MaremaTudeckuii aHanu3 : YdyeOHOe mocoOue is
By30B / Kupkunckmit A.C. - M.: Axagemmueckuii [Ipoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Texcr : snextponHblii / DBC
"Koncynprant cTyneHra" : [canT]. - URL )
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mata
obpamenus: 02.09.2021). - Pexxum goctyma : 1Mo MOANKMCKE.

2. Makcumenko B.H., Kypc Maremaruueckoro ananuza : y4eOHUK /
Maxkcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepus "YueOuuku
HI'TY") - ISBN 978-5-7782-2914-3 - Tekcr : oanektponsnli // DbC
"KoHcynbTanT cTyneHra" : [caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143.html (mara
oopamenus: 02.09.2021). - Pexxum fgoctyma : 1Mo MOAIHCKE.

3. ITomoB B.C., JIuneitnas anredpa : yaednoe mocodue / B.C. ITomos - M. :
NznarensctBo MI'TY mm. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Tekcrt : anextponnstit // ObBC "Koncynbrant cryaenra" : [caitt]. - URL

http://www .studentlibrary.ru/book/ISBN9785703843055.html (mata
obpamienust: 02.09.2021). - Pesxum octyma : 0 TOJIHCKE.

4. Yeromun A.Il., JluneitHas anreOpa W aHaJIUTHYECKass TE€OMETpUA :
yueoHoe nocobue / Yeronun A.IL. - Poctros v/]] : U3n-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Texkct : anektponnbii // DbC "Koncynbrant

cTyaeHTa"

[caiiT]. - URL

http://www.studentlibrary.ru/book/ISBN9785927517282.html (marta
obpamenus: 02.09.2021). - Pexxum gocTyma @ 1Mo MOAMKMCKE.

0) 10MOJIHUTE/IbHAS JIUTepaTypa:

1. bexnemumieB JI. B. Kypc anHanuTuyeckoil reoMeTpud M JIMHEHHOMN
anreOpsl [Tekcr] : yaeOnuk / JI. B. bexnemumes. - 5-¢ uza., mepepad. - M. :

Hayxka, 1984. — 320 c.

2. bepmantr A. ®@. Kparkuii kypc maremarmyeckoro ananusza [Tekct] :
yueOHuk / A. ®@. bepmanr, U. I'. ApamanoBuu. - 8- uzn., ucnp. u jgom. - M. :

Hayxka, 1973. - 720 c.

3. bepman I'. H. COopHHK 3a7a4 1o Kypcy MaTeMaTHYeCKOTO aHajn3a
[Tekcr] : yue6. mocobue / I'. H. bepman. - 20-e uzna. - M. : Hayka, 1985. - 384 c.
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4. Nanxo I1. E. Beiciias Mmarematnka B ynpaXHEHUSX U 3a1adax: Yueo.
[Tocobue mns By3oB / I1. E. Jlaako, A. I'. ITonos, T. 5. Koxxepnukona, C. II.
HManko. — 7-e wu3n.,, ucrnp. - M. : OO0 «M3parensctBo ACT»: OOO
«3narensctBo «Mup u OOpazoBanue», 2014. - 816 c.

5. Knerenuxk /1. B. CoopHuUK 3a1a4d o ananmutudeckoi reomerpuu [Tekcr] :
yue0. nocobue ansa Bry3oB / [. B. Knerenuk ; non pen. H. B. Epumosa. - CIIO. :
"CrnenuanbsHas aureparypa’, 1998. - 200 c.

6. I'pubanos B. M. Beiciias marematuka. Kypc nekmuii. Y. 1 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyranck : U3n-so BHY um. B.
Hams, 2002. - 164 c.

7. I'pubanoB B. M. Briciras matemaruka. Kypc mekmuii. U. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. lIsen. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanos B. M. Bricirast maremaruka. Kypc nexmuit. Y. 3 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIBen. - Jlyranck : U3n-so BHY um. B.
Hamns, 2003. - 174 c.

9. llneiinep B. E. Kparkuit kypc Boicuieit matematuku. B 2 T. [Tekcr] :
yue0. mocobue / B. E. llneitnep, A. U. Cayukuii, A. C. lllymoB. - 2-¢ usn.,
nepepad. u non. - M. : Beicmi. mikona, 1978. - 328 c.

10. CoopHuk 3amau nmo MmaremaTuke s BTy30B. Y. 1. Jlunelinas anrebpa u
OCHOBBI MaTeMaThdeckoro a"anusza [Tekct] : yueb. mocodue / mox pen.: A. B.
Edumora, b. I1. lemunoBuua. - M. : Hayka, 1981. - 464 c.

11. COopuuk 3amad mo MaremaTuke s BTy3oB. Y. 2. CrenwayibHbIC
pasjaensl MaTeMatudeckoro ananusa [Teker] : ydeb. mocobue / moa pen.: A. B.
Edumosa, b. I1. Jlemunosuua. - M. : Hayxka, 1981. - 368 c.

12. byrpos f. C. Brictmas marematuka. B 3 1. JIludpdepennuanpHoe u
uHTEerpanbHoe ncuucinenne [Tekcr] : yaeonuk st By3oB / 5. C. Byrpos, C. M.
Huxonbckuid. - 8- m31., crep. - M. : lIpoda, 2007. - 509 c.

13. KyapsisueB B. A. Kpatkuii kypc Beicmieit marematuku [Tekcr] : yueO.
nocobue / B. A. Kyapssues, b. I1. Jlemunosuu. - 4-e u3z., nepepad. u goim. - M.
: Hayxka, 1975. - 624 c.

14. TluckynoB H. C. uddepeninmanbHoe U UHTETpaIbHOE HCUUCICHUS:
Hns Bry30B. [Tekcr] : yue6. mocobue / H. C. [luckynosn. - 13-e uza. - M. :
Hayxka, 1985. - 560 c.

15. byrpo . C. HuddepeHunanbHoe W HWHTETPATbHOE HMCUUCICHUE
[Tekcr] : yueOnuk / . C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432
C.

B) METOAMYECKHE YKA3ZAHUA:
1. Metonuueckue peKOMEHIAIMU U COOPHUK MPUMEPOB JUISl BBIMOJHECHUS
VHAWBUAYAJIbHBIX 3aJlaHUK IO BbICIeW Marematuke. Paspen: «JIunennas u

BCKTOpPHAasA anre6pa» A CTYACHTOB HWHIKCHCPHBIX, JJICKTPOTCXHHUYCCKHX H

HKOHOMHUYECKUX HAIpPaBJICHUI MOATOTOBKU [DJIEKTPOHHBIN pecypc] / cocT.: B.
14



B. Mansiii, 1. B. Mansii, B. C. llenokos. - Jlyrauck : JIHY um. B. Hans, 2019.
- 156 c.

2. Meroandeckue yKazaHUS K TPAKTHYECKON paboTe MO JAUCITUIUTHHE
“Beicmiast matemaruka” [DnekTpoHHBIN pecype] . U.1 : JIluneitHas anrebpa u
aHanuThyeckas reometpus / coct.: B. B. Manwriii, JI. B. Mansiid. - Jlyrauck :
JII'Y um. B. ans, 2015. - 82 c.

3. Meroauueckue ykazaHUsI K TPAKTHYECKON paboTe MO JUCIUIUIMHE
“Bpiciias maTeMaTuka” [DnekTpoHHbI pecype] . Y. 2 : [ludpdepenuuansHoe
ucuuciaeHue / coct.: B. B. Mansiit, JI. B. Mansrii. - JIyranck : JIT'Y um. B. Jlans,
2015. - 71 c.

4. Meroauyeckue yKa3aHUS K MPaKTUYECKOW paboTe MO JUCHUILINHE
“Bpiclmas MatemMatuka” [DaekTpoHHbI pecypc]| . Y. 3 : HMuHrerpanbHOe
ucuucienue / coct.: B. B. Manwsiit, JI. B. Mansiii. - Jlyrauck : JIT'Y um. B. Jlans,
2015. - 70 c.

5. Meroauueckue ykazaHUSI K TPAKTHYECKON paboTe MO JUCIUIUIMHE
“Beicmiass marematuka’ [OnekTpoHHbIM pecypc| . U. 4 : DyHKOIMM MHOTHX
nepemeHHbIX. [uddepennnansupie ypaBHenus / coct.. B. B. Maunsri, /1. B.
Mauneiid. - Jlyranck : JII'Y um. B. Hans, 2015. - 67 c.

6. Meroandeckue ykKazaHUS K TPAKTHYECKOW pabOTe MO AWCIUILUIMHE
“Bpicimas Marematuka” [DnekTpoHHBIN pecypc] . U.5 : Psaasr / coct.: A. B.
Bumnesckuii, B. B. Mansiit, JI. B. Mansiit. - Jlyranck : BHY um. B. Jlans,
2013. - 80 c.

7. Metonuueckue ykazaHWsi K MPaKTHYECKOW paldoTe MO IUCIUILUTMHE
“Bpicmas  marematuka’ [OnekTpoHHbIM pecypc] . U.6 :  Kparnse,
KPUBOJIMHEIHBIC, TTOBEPXHOCTHBIE WHTEerpansl. Teopus mons / coct.: A. B.
Bumnesckui, B. B. Maneii, /[. B. Maneii. - Jlyranck : BHY um. B. [lans,
2013.-80c.

r) HHTEPHET-PecypChl:
MuHucTEpCTBO HayKH U BbIcIIero oopasoBanusi Poccuiickoit denepanuu

— https://minobrnauki.gov.ru/
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OenepanpHas ciyx0a 1o Haa30py B chepe oOpa3oBaHUS M HAYKU —

http://obrnadzor.gov.ru/

[Topran ®enepalibHBIX TOCYJAPCTBEHHBIX 00Pa30BATEIbHBIX CTAaHAAPTOB

BhICIIEro oOpa3oBanus — http://fgosvo.ru

denepanbublil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Nudopmarnmonnas cucrtema «EquHoe okHO jocTyna K 00pa3oBaTelbHBIM

pecypcamy» — http://window.edu.ru/

®enepanbHblil LEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB —

http://fcior.edu.ru/

JJIeKTPOHHBIE OMOTHOTEYHbIE CHCTEMbI M PeCYpPChI
OnekTpoHHO-OMONMHoTeyHass cucrema «KOHCYNIBTaHT CTylIEHTa» —

http://www.studentlibrary.ru/cgi-bin/mb4x

DICKTPOHHO-OMOINOTEYHAS cUCTeMa «StudMed.ru» —

https://www.studmed.ru

NudopmannoHHbIH pecypc OnodJIHOTEeKH o0pa3oBareyIbHOM

opraHu3anumn

Hayunas 6ubanorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MaTepHaJbHO-TEXHHYECKOE o0ecredyeHue TUCIUTIIMHbI

OcBoeHUE IUCIUIUIMHBI «MartemMaTtnka» MpearnoaaracT HCIOoJb30BaHUE
aKaJIEMUYECKUX ayAUTOPUN, COOTBETCTBYIOIIMNX JACHCTBYIOIIUM CAHUTAPHBIM U
MIPOTHUBOIIOKAPHBIM MTPAaBUJIAM U HOPMaM.

[Ipouee: pabodee MecTO MpemnoaaBaTesis, OCHAIICHHOE KOMITBIOTEPOM C
nocTynom B lIHTepHeT.

[Iporpammuoe obecrieueHue:

BecniaTHoe
DYyHKUHOHAJIbHOE
NnporpamMMHoe Ccebuikn
Ha3HAYEeHHe
odecrmeueHue
. . . https://www.libreoffice.org/
Odpuchiii maxer Libre Office 6.3.1 https://ru.wikipedia.org/wiki/LibreOffice
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OnepanuoHHast https://ubuntu.com/

cucrema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

IToyTOBBII KJIUEHT

Mozilla Thunderbird

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

DailsT-MeHeHKEp

Far Manager

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

ApxuBarop 7Zip http://www.7-zip.org/
T'paduraecksii GIMP (GNU Image | http://www.gimp.org/

S AKTO Manipulation http://gimp.ru/viewpage.php?page_id=8
peAt p Program) http://ru.wikipedia.org/wiki/GIMP
Pemaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Ay nuorieiiep VLC http://www.videolan.org/vic/
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