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obpasoBaHus 10 HampapieHHIO noarotoBku 44.03.04 IlpodeccronansHoe 00ydenue (10
OTpaciisiM), YTBEPXKJIEHHOIO IpPHKa30oM MunuctepctBa obpasoBaHus W Hayku Poccuiickoit
®enepatmu  oT 22 deBpans 2018 roma Ne 124 (¢ W3MEHEHHSMH ¥ JIONIOJHEHHSIMH),
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15 mapra 2018 roma 3a Ne 50360, yyeGHOro miaHa mo HampapieHHIO MOAroToBkH 44.03.04
ITpodeccuonansroe ob6ydenue (o orpacism), (mpoduns «HGOpMaTHKa ¥ BEMMHCIHTEHHAS
TexHuka») u Ilonoxenuss o paboued mporpamme ydeGHOM mucnummHsl B ®I'BOY BO
«JIT'Y um. B. Jlansy.
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CTpyKTypa U coep:KaHue TUCUUILIHHbI

1. Hean u 3a1a44 TUCUMILUIUHBI, €€ MECTO B Y4eOHOM mpouecce

JlucrumiHa TPEACTaBISIET COOOM HW3JIOKEHHE OCHOBHBIX IOJIOKEHUHN
MaTEMaTUYECKOr0 aHaIN3a, aHAJIMTUYECKON MeOMETpUM U JIMHEWHON anreOphl,
HEOOXOAMMBIX JIJIS1 U3YUYEHUS CIICIUATbHBIX JUCIUTUIMH.

Llenp m3ydeHUs: TUCUUIUIMHBI — OBJIAJICHUE CTYIEHTAMH HEOOXOJMMBIM
MaTEeMaTUYECKUM arlfapaToM, MOMOTAIOIIMM aHAIU3UPOBaTh, MOJCIUPOBATH U
pemaTh 3a7ja4u B paMKaXx MPUKIIAIHBIX UCCIICTOBAHUM.

3amauu: pa3BUTHE JIOTHUYECKOTO W aOCTPAKTHOTO MBIILIEHUS CTYJEHTOB,
OBJIaJICHUE CTYJIEHTAMH METOJaMU MCCIIEIOBAHUS U PEIICHUS MaTeMaTHYeCKUX
3a/may; BBIPAOOTKAa y CTYIAEHTOB YMEHHS CAaMOCTOSTEIBHO PACHIUPSITH CBOH
MaTeMaTUYECKUE 3HAHUS U MPOBOJAUTH MATEMAaTUYECKUN aHAIU3 MPUKIIATHBIX
3a/1ay.

2. MecTto aucuuniimibl B ctpykrype OIIOII BO

Jucnnmumaa «MaremaTukay BXOIUT B MOJYJIb €CTECTBEHHOHAYUYHBIX U
MaTeMaTUYECKUX JUCLUUIUIMH 00s13aTEIbHOM YacTH y4eOHOTO MJIaHa.

HeoOxoauMpIiMM  YCIOBUSAMM ISl OCBOEHHUSI JUCLUIUIMHBL SIBIISIFOTCS:
3HAHUE DJEMEHTAPHOM MaTeMaTUKH: aire0pbl, T'€OMETPUHU, 3JIEMEHTAPHBIX
(GYHKIMI 1 OCHOB MaTeMaTHYECKOI0 aHAJIN3a; YMEHUS PellaTh TUIIOBBIC 3a/1a4H
JJIEMEHTApPHOM  MAaTEeMaTUKHW, HAaBBIKM  MBICIUTEIBHOW  JEATEJIBHOCTH,
JIOTUYECKOTO aHAJIM3a, MATEMAaTUYECKOTO U TEOMETPUYECKOIO MBIILIJICHHUS.

ConepxaHne JUCLUUIUIMHBL ~ SBISETCS  JIOTUYECKHM  MPOAOJDKEHUEM
COZIEp’KaHMs DJIEMEHTAPHOM MATEMATHKHA M CIY’)KUT OCHOBOW JUII OCBOEHUSA
CIEHUAJIBHBIX WHKEHEPHBIX TUCIUIUINH.

3. TpeOoBaHus K pe3yabTaTaM OCBOEHHUSI COAEPKAHUS TUCIUTLINHBI

CTyneHTBI, 3aBEpIIMBINKMEC W3YYCHHE AUCIUIUIMHBI «MareMaTukay,
JTOJKHBI

3HATh: OCHOBHBIC TIOHSTHS U METOJbI MAaTEMATUYECKOTO aHAJIM3a, B YACTU
nudpepeHnnanbHOTO0 U UHTErPaJbHOTO UCYHCICHUS, TEOPUH PSJIOB; TEOPHUH
JMHENHOW anreOphl; aHAIMTUYECKON TeoOMETpHH; TeopuH IudQepeHInaIbHbIX
ypaBHEHUH; OCHOBHBIC aJTOPUTMbI THIOBBIX YUCIECHHBIX METOJIOB PEIICHUS
MaTEeMaTUYECKUX 3a]1ad.

YMETh: UCIIOJIb30BATh METO/IbI MaTEeMaTU4eCKOro aHam3a,
AHATUTUYECKOW  TEOMETPHUH, JIMHCWHOW  anreOpbl, Teopun  QyHKIUN
KOMITJIEKCHOTO TIEPEMEHHOT0; HKCIIOJb30BaTh OCHOBHBIE MPHUEMBI 00pPabOTKH
AKCIIEPUMEHTAIBHBIX JaHHBIX.

BJIQ/ICTh. MATEMAaTUYCCKUMH TOHATUSIMH M CHUMBOJIAMH IS BBIPOKCHUS
KOJTMYECTBEHHBIX U KQUECTBEHHBIX OTHOIICHU, MAaTEMaTHUYECKIMHU METOIaAMH U
ANITOPUTMAMH B TIPHJIOKCHHSIX K TEXHUYECKUM HAayKaM.

[TepeuriciieHHBIE PE3yNbTaThl O0pA30BaHUS SBJSIOTCS OCHOBOW IS
dbopmupoBanus cieayromux komneteHiuid (B coorBerctBUun ¢ ®I'OC BO m
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TpeOOBaHMSIMU K pe3yJbTaTaM OCBOCHHUSI OCHOBHOW Tpo(decCHOHATBLHOMN

obpazoBatenbHol Tporpammsl (OITOIT BO):

YHUBEpCATbHBIX:
YK-1
uHpopMmaruu,
MIOCTaBJICHHBIX 3a/1a4

oO1enpodecCuOHAIBHBIX
OIIK-8

CIICHUAJIBHBIX HAYYHBIX 3HAHUU

4. CTpyKTYypa U coepKkaHue TUCHUUILTHHBI

crocobeH OCYHICCTBIIATL IIOUCK, KpI/ITI/I‘-IGCKI/Iﬁ dHaJIM3 WU CHHTC3
IMPUMCHSATDH CHUCTEMHBIN nmoaxoa mJjid  PCIICHHA

crocooeH OCYHICCTBIIATH NIEAArOTHICCKYI0 ACATCIIBHOCTL HA OCHOBC

4.1. O0bem yueOHOM JUCHUILUIUHBI U BBl y4e0HOI pa0doThl

O6nem vacos (3.€.)
B yuc6Hoii pa6oTs! Ounas OuHo- 3aouHas
dhopma 3a04Has dbopma
dbopma
O6mas yuebHast Harpy3ka (Bcero) 504 - 504
(14 3a4. en) (14 3ay. en)
Ob6s3arenbHas ayIUTOpHAas yueOHas 216 - 32
Harpyska (Bcero)
B TOM YHCJIE:
Jlexum 108 - 16
CeMuHapCKue 3aHITHS - - -
[TpakTHueckue 3aHATHS 108 - 16
JlaboparopHbie pabOTHI - - -
KypcoBast pabota (KypcoBoil MPOEKT) - - -
WuuBryapHOE 33 JaHe 36 - 36
CamocrosTenbHas paboTa cTy/IeHTa (BCero) 288 - 472
dopma aTTecTanuu DK3aMeH; - 9K3aMeH
(1-3 cem.) (1-3 cem.)

4.2. Conep:kaHue pa3aejioB IMCHUNIMHBI

Cemectp 1

Tema 1. JluneitHas anreOpa

Matpuubl. Onepanuu Haj marpuuamu. Omnpeaenutenu. CBoMcCTBa
onpenenurenen. Paznoxenue onpenenureneii. MeTobl BBIYUCICHUS
ornpenenureneit. OOpaTHas MaTpuIa.

Marpuunsie ypaBHeHus. Panr wmarpunbl. CUCTEMBI  JTMHEHHBIX
anreOpanyeckux ypaBHeHuil. Matpuunbiii Meton. Meron Kpamepa.
Meron T'aycca. Teopema Kponekepa—Kanemmm. ®dyHpameHTanbHas
CUCTEMA PELLICHUN.

Bekropel. JluHenHble onepauuMyd  Haa  BekTopamu. JIMHenHas
3aBUCUMOCTh BekTOpoB. basuc. Koopaunatel BekTOopa B 0Oasuce.
JlericTBHS ¢ BEKTOpaMU B KOOPAMHATHOM NPE/ICTAaBIICHUU. JlekapToBa
cucreMa KOoopauHaT. V3MeHeHrne KOoopAWHAT MpH 3aMeHe Oasuca u
Hayayia KOOpJA1Har.



Tema 2.

Tema 3.

[Tpoekuus BekTopa. CkansipHOe NPOU3BEACHUE BEKTOPOB. BekTopHOE
IIPOU3BEICHUE BEKTOPOB. CMEIIaHHOE ITPOU3BEICHHUE.

Jluneitnble omepaTopbl Ha IIOCKOCTU. (COOCTBEHHBIE BEKTOpBI U
COOCTBEHHbIE 3HAYEHMs JIMHEHHOro omeparopa. KagpaTnunbie
(hopMBL.

AHanuTudeckas reoMeTpust

[IpocTelimme 3amayv aHATUTHYECKOW T'E€OMETPUM Ha IUIOCKOCTH.
YpaBHEHHE JMHMM Ha IUIOCKOCTH. YPAaBHEHWE INPSMOM C YIVIOBBIM
k03 durmenToM. YpaBHEeHHE TPSMON C YIIIOBBIM KOA(PPHIIMEHTOM,
IIPOXOIALIEN Yepe3 TaHHYIO TOUKY. Y pPaBHEHUE NPSAMOM, IIPOXOISILIEN
yepe3 ABe JaHHbIe Touku. OOlee ypaBHEHHE MPsIMOM. YpaBHEHHE
npsiMOM B «oTpe3kax». HopmampHOe ypaBHeHue mnpsmon. Kpussie
BTOPOT'O MOPAIKA.

YpaBHEHHE MOBEPXHOCTU B IPOCTPAHCTBE. YPABHEHUE ILIOCKOCTH,
IIPOXOJALICH Yepe3 MaHHYK0 TOYKY, C 3aJaHHBIM HOPMaJIbHBIM
BekTOpoM. OOliee ypaBHEHUE IJIOCKOCTH. YPaBHEHHE IUIOCKOCTH B
«OTpe3Kax». Yroil MEXIy JByMs IUIOCKOCTSAMH. Y CIIOBUS
[APAUIEIIBHOCTY U NEPHEHIUKYISPHOCTH  JIBYX  IUIOCKOCTEH.
HopmanbHOE ypaBHEHHME IUIOCKOCTU. PaccTosHuME OT TOYKH 110
IUIOCKOCTH. Y PaBHEHUE IUIOCKOCTH, IIPOXOAILEH Yepe3 TPU TOUKH.
VYpaBHeHMsI NpsAMOM JIMHAKA B IpocTpaHcTBe. KaHoHmyeckue u
MapaMETPUYECKUE  YPABHEHUS MNPSIMOW. YPaBHEHUS  MPAMOM,
MPOXOIAIIEN Yepe3 JBE TOYKH. YTOI MEKIY JBYMS IPSIMBIMH.
YcnoBus mapajuieIbHOCTA W NEPIEHIMKYISIPHOCTH JABYX MPSMBIX.
[Ipsmas ¥ IUIOCKOCTH B IIPOCTPAHCTBE: YIOJI MEXIY IPSIMOU M
IUIOCKOCTBIO, YCJIOBHUSI TEPECEUYEHHs] TNPSMOM IUIOCKOCTH, YCIOBHS
[IAPAJUIEIILHOCTU U MEPIIEHAUKYIIIPHOCTH IIPSIMOU U TUIOCKOCTH.
[ToBepxHOCTH BTOpOrO Imopsaka. llunMHApUYECKHE MOBEPXHOCTH.
Chepa. Konycel. Ommuncoun. ['mnepOomomapl. [Tapabomonsr.
['eomeTprueckrie CBOMCTBA 3TUX TOBEPXHOCTEN.

[lonspHbie KOOpAMHATHI Ha IUIOCKOCTH. Crhupaiie  Apxumena.
[Mumunnpuyeckue U cepudyeckue KOOpAMHATHI B IPOCTPAHCTBE.
Paznuunbpie  crmocoObl  3alaHusl  JIMHUA U TOBEPXHOCTEH B
IIPOCTPAHCTBE.

MaremaTHuuyecKuii aHaIn3

MuoxecTtBa BemiecTBeHHbIX  uuces. @Dynkius. OO0macte  ee
onpeaenenusi. CrnocoObl 3amaHus. (OCHOBHBIC — DJIEMEHTapHbBIC
(GbyHKIMH, UX CBOMCTBA U Tpaduku. YncIoBble MOCIEI0BaTENbHOCTH,
UX POJb B BBIUUCIUTEIBHBIX Mporeccax. Ilpemen 4yucioBoin
nocyeAaoBarebHOCTH.  CylIeCcTBOBaHHME  Mpefena  MOHOTOHHOM
OrpaHUYCHHOM MOCIIEI0BATEILHOCTH.

[Ipenen yHkIMi, OCHOBHBIC TOHITUS U CBOMCTBA. OHOCTOPOHHHUE
npeaensl.  [lepBelii 1 BTOpOM 3ameuarenbHble TNpenensl. [Ipenen
byakimu B OeckoHeyHOCTH. [Ipemenpl MOHOTOHHBIX —(DYHKIIWH.
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Cemectp 2
Tema 3.

beckoneuno manblie (yHKIMU U UX cBoicTBa. CpaBHEHHE OECKOHEYHO
MaJibIX (PYHKITHIA.

HenpepbiBHOCTE (QyHKIIMU B TOuke. HemnpepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX (yHKIM. CBoiicTBa (PYHKIMH, HENpPEpHIBHBIX Ha
OTpE3KE: OTPaHUYEHHOCTb, CYLIECTBOBAaHHME  HAWOOJIBIIIETO,
HAUMEHBIIETO U IPOMEKYTOUHBIX 3HAYCHU M.

Huddepennmanbioe ucuuciacHue QGYHKIUH OJHOM TEpEeMEHHOM.
[TpousBogHass (QyHKIMH, €€ CMBICT B pa3ziMyHbIX 3aaadax. [IpaBuia
HaXOXKAeHUs Mpou3BogHOM. [IpomsBogHas ciokHOW M 0OpaTHOM
byHKIUH. Huddepenmponanne byHKIHIH, 3aJJaHHBIX
rapaMeTpPUIECKUM oOpazom. ITonsiTne byHKIUY,
muddepenumpyemoit B Touke. Juddepenuman QPyHKIUH, €ro
reoMeTpuueckuid cmbica. OOmee mpencraBieHHE O MeEToAax
muHeapuzaiu.  MHBapuantHocTh  opmbl  muddepenimana.
[TpousBoanbie U auddepeHHanbl BEICIIMX MOPSIKOB, UX CBOWCTBA.
Touku 3xcTpemyma (ynkmun. Teopema depma. Teopembr Poss,
Jlarpamxka, Komm wn wux mnpumeHeHue. OCHOBHBIE TEOPEMBI O
mipdepenumpyeMbix  ¢GyHkuusax. HeompenenenHoctn u uX
packpeiTe ¢ nomoulpro npaswia Jlomuramsa. ®@opmyiel Tennopa u
Makopena. IIpencTaBneHre 0OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIMHN 10
dbopmyine Teitnopa. [Tpumenenust popmyn Telinopa.

[Ipumenenne AU QPepeHIuaTbHOTO UCUUCIIEHUS ISl UCCIIENOBAHUS
(GYHKIMIA W TOCTPOEHHs] HUX TIpa@UKOB YCIOBUS MOHOTOHHOCTH
(GyHKIHH. OKCTpeMyMbl  (DYHKLMH, HEOOXOAUMOE YCIIOBHE.
Jloctarounble ycnoBusa. OThICKAHWE HAaWOOJBIIET0 W HAUMEHBILErO
3HaueHus Ppynkumu, nuddepenurpyemoit Ha otpeske. MccnenoBanue
BBIMYKJIOCTH (pyHKIMU. Touku mnepernba. ACHUMITOTHI (PYHKIIUM.
[lonatne 00 acuMITOTHYECKOM pasnoxkeHun. OOmas cxema
UCCIIeIOBaHUS (PYHKIIMU U TTIOCTPOEHUE ee rpaduka.

Maremarnueckuii aHaIn3

Heomnpenenennsiii  unterpan. IlepBooOpaznas. HeonpeneneHubii
VMHTErPAJ ¥ €r0 CBOMCTBA. [ €OMETPUUECKUI CMBICIT HEOIIPEAECIIEHHOTO
uHTerpaia. Tabmuua HeompedeneHHbIX HHTerpanoB. [Ipocreifime
npuéMbl UHTErpupoBaHus. lcnonb3oBaHue TaOMUI] HHTETPAJIOB.
WNurerpupoBanne 1O  4acTAM W 3aMEHOM  INEPEMEHHOM.
WuTerpupoBanre MpoCTEUIIMX palMOHaIbHBIX Apo0ei. Pa3noxenue
JTPOOHO-paliMOHAbHON (DYHKIIMKM Ha TpocTeiime apodu. Metospl
BBIUMCIICHUSI HEONpeAeNeHHbIX KodpduimenToB. MHrerpupoBanue
JPOOHO-paMOHANILHBIX  (pyHKIMI. HTErpupoBaHMEe HEKOTOPHIX
UppAIMOHAIBGHBIX ~ (DYHKIIMH W BBIPOKEHHWM,  COAEpIKaIINX
TPUTOHOMETPUYECKUE byHKIUH. WNurerpupoBanue
muddepeHImaTbHbIX OMHOMOB. [IpriMeHeHne TPUTOHOMETPUUYECKHIX
MOJICTAHOBOK  JUIsl  MHTETPUPOBAHUSL  COACPNAIIMX  PAAUKaIbI

(b yHKITHIA.



Tema 4.

Tema 5.

OnpenieneHHbIA UHTErpaJl U €r0 NPUIIOKEHUS. 3aJa4u, TPUBOJISALIUE K
MOHATUIO  ONPEJCNICHHBIX HWHTErpajoB. HWHTerpajbHble CYMMBI.
OnpeneneHHbIi MHTETpal U €ro CBOMCTBA. Teopema O cpelHEM.
[IpousBoaHas wWHTErpajla Mo ero BepxHemy npeneny. Ddopmyna

Hrrorona-JleiOouunmna. OCHOBHEIE IIPUEMBI BBIYHCJICHUS
OMpeJICTICHHBIX UHTETPAJIOB. IHTErpupOBaHUE MO YaCTAM U 3aMEHOM
MIEPEMEHHOM. Ilousitne 0 PUOTIMHKEHHOM BBIYHCIICHUN

OIPENIENCHHBIX HMHTErpasioB. MeTOJbl BBIUMCIECHHUS OIPEIEIEHHBIX
UHTETpajoB 1o (opMmynaM NOpsIMOYrOJbHHKOB, Tpamenuuii u
Cumrncona. [IpunoxxeHue ornpeneneHHbIX HHTErPAJIOB K BBIYUCIECHUIO
wiomanei, oobeMoB, JUIMH Ayr. MexaHudeckue W (pu3nyeckue
OPWIOXKEHUS]  ONpPEACTICHHBIX ~ HMHTerpajoB.  HecoOcTBeHHBIE
WHTETpaIbl ¢ OCCKOHEUHBIMU TMpeNeilaMd M OT HEOTPaHWYCHHBIX
bynkuumid. [IpuzHaky cXoIMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
@OYHKIIMM  HECKOJIbKMX MEepeMEHHbIX. DyHKIMU  HECKOJIbKUX
nepemMeHHbIx.  OOmacte  ompenenenusa.  [lpenen  QyHKUuM.
HenpepsiBaocts. YacTHble npou3Boanbie. [lomueiii nuddepennman,
€ro CBSI3b C YaCTHBIMU MPOU3BOJHBIMU. MHBapuaHTHOCTH (HOPMBI
nonHoro auddepeniuana. KacarenbHasi IMJIOCKOCT U HOpPMalb K
HOBEPXHOCTH. ['eoMerpuuecknii cmbIci monHoro auddepeHmana.
YacTtHble MpOU3BOAHBIE W TMOJNHBIE AUPGEPEHIIMATBI  BBICIINX
nopsankoB. ®dopmyna Teinopa. HesBawsie ¢ynkuun. Teopembl
cymectBoBanus.  JluddepeHuupoanue  HESBHbIX  (DYHKIUH.
OKCTpeMyMbl (DYHKIMU HECKOJIbKMX MepeMeHHbIX. HeoOxomumoe
yCIIOBUE JKCTpeMyMa. Jloctarounsle ycimoBuss. MeTo HaMMEHbIINX
KBAJIpaToB. YCIOBHBIM 3KCTpeMyM. Meron mHoxutenen Jlarpanxka.
[Tpumepsbl ero NpUMEHEHUS PU TOUCKE ONTUMAIIbHBIX PEILICHUH.
KomIuiekcHbli aHamm3

KommiekcHple uncna. JleWcTBUST HaJ KOMIUIEKCHBIMH YHCIIAMU.
Tpuronomerpuueckasi ¢popma KoMIuiekcHOro uucina. [lokazatensHas
dbopMa KOMIUIEKCHOTO yuciia. DyHKIIMU KOMIUIEKCHOM TepeMEHHOM.
[TpousBoaHas GyHKIIMHA KOMIUIEKCHOM TIEpEMEHHOM.
JuddepeHimaibHbie ypaBHEHHS

OObikHOBeHHbIE UG depeHnanbable  ypaBHeHus.  Dusnueckue
3aauu, MpUBOAAIIME K IuddepeHnaibHbIM ypaBHEHUAM. 3ajada
Komm. TeopemMa CyiiecTBOBaHMS W €IUHCTBEHHOCTH PELICHUS
3amaun  Komm. Ilone  HampaBieHMid W METOJ  M3OKIIMH.
Juddepenuuansabie YPaBHEHHUS MIEPBOTO MopsAIKa c
Pa3IENAIOIMHUCS nepeMEeHHbIMU u OJIHOPOHBIC
muddepenimanbabie ypaBHeHus. [Ipunoxenus nuddepeHnmanbHbIX
YpaBHEHUI TEpPBOTO TIOPSAAKA B PaA3IMYHBIX OOJACTSIX HAYKH.
Jlunetinpie muddepeHIMaTbHbIE  YpaBHEHUS TIEPBOTO  TOPSJKA.
VYpaBuenue bepnymm. Mx pemenue ¢ nomomibo MeTo10B Jlarpanxka
u bepuymm. Jluddepennmansapie ypaBHEHUsS TEPBOTO TMOPSIKa B
nonHelx  guddepeHimanax.  MHTErpUpyronmii - MHOXHUTENb.
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Cemectp 3
Tema 6.

Tema 7.

Juddepenimansiple ypaBHEHUS BBICIIMX MOPSAAKOB. 3amada Korm.
[lonsiTue o KpaeBbIX 3amavax Ui AU (epeHINaTbHBIX YpaBHEHUI.
VYpaBHeHHe, [oIycKaloliee IMOHWKeHHe mopsanka. llpumoxenue k
PELIEHNIO 3aJa4d O JBMKEHUH (PU3NYECKOro MasiTHUKA. OHOPOAHbIE
JUHEWHBIE W  HEOTHOPOIHBIE JMHEWHble auddepeHmansHbIe
ypaBHeHus. [lonstue obmero pemenus. Onpenenurens BpoHckoro.

dopmyna JInyBrinsi-OcTporpaickoro. Meron BapHaruu
HEONPEACTICHHBIX  KO3()(UIIMEHTOB  pElIeHHs  HEOIHOPOIHBIX
JIMHENHBIX muddepeHInanTbHbIX YPAaBHEHM. JIuneinsie

g depeHITnaIbHbIC YPABHEHUS ¢ TTOCTOSIHHBIME KO3(D(PHUITMEHTaMH.
VYpaBHEHHs C TTPaBOM YacThIO CIEHUAIBHOTO BUaa. [Ipunoxenus x
OIMCAHWIO JUHEWHBIX Mojeneil. Cucrembl  nuddepeHInanbHbIX
YPaBHEHHI, CBOMCTBAa HMX peUIcHHWN. PeleHuss cuctem JIMHEHWHBIX
nudepeHIuaTbHBIX YPAaBHEHUHN C ITOCTOSTHHBIMU KO3 GHUIIIEHTaMHU

Teopust psaioB

UucnoBble U (QyHKIMOHATBHBIE psiibl. YuncioBeie psanasl. [loHsTre
cxomumocTu psaaa. ['eomerpuueckas mnporpeccus. HeobGxomumblit
IIPU3HAK CcXoauMocTd pspa. lIpocreiime AerMCcTBUS HAX PIaMH.
CpoiicTBa psAAOB C INOJOXKUTEIbHBIMU wWieHaMmH. lccienoBanue
CXOAUMOCTH PSAIOB C NMOMOLIBIO NPHU3HAKOB cpaBHeHUs. [Ipu3Haku
cxomumoct  Jlamambepa u  Komm. VHTerpanbHblii mpH3HAK
CXOAUMOCTHU PAIOB Cc TTOJIOKUTEIIbHBIMU YICHAMH.
3nakouepenyromecs: psjabl. Teopema Jleitonuia. OreHka ocTaTka
3HAKOYEPEIYIOMIETOCs psAia. 3HAKOUepeAyIoIrecs psiibl. AOCOIIOTHO
U YCJIOBHO CXOJsmIecs psabl. Teopema 00 abCOMIOTHOM CXOIUMOCTH.
OYHKIMOHAIBHBIE  PSIBIL. OO0nacTh CXOOUMOCTH, METOJbI €€
omnpezeneHuss.  PaBHomepHas W mpaBuUibHAas — CXOAMMOCTb
dbyHkMoHANBHBIX  psfoB. [lpusnak Bediepmtpacca. CreneHHbIe
psaabl. Teopema AGerns. MaTepBan u paguyc CXOIUMOCTH CTETIEHHOTO
pana. Ero paBHomepHas cxommmoctb. Psp Tennopa. Teopema o
CIMHCTBEHHOCTH  pa3liokeHUs (PYHKIMM B  CTENEHHOW  psj.
JlocTaTouHble yCIOBHS pa3iokuMocTu (yHKIMH B psan Teinopa.
PaznoxeHne OCHOBHBIX AJIEMEHTApHbIX (PyHKUUI B paasl Teiopa u
Maxnopena. IlpumeHeHHE CTENEHHBIX PSAOB B MNPUOJIMKEHHBIX
BbIuncieHusix. Psaapl @ypbe. Koadduuments: @ypbe 1 ux cBOMCTBA.
Teopema O CXOOIMMOCTH TPUTOHOMETpUYECKUX psanoB Dypee.
[lonsatue opToHOPMHUpPOBAHHOM cucTeMbl QyHKuMH. EE nmpumeHeHue
Uil paznnokeHust QyHKUuA. PasznokeHne YETHBIX M HEYETHBIX
byHKIMIA B Tpuronomerpudeckuii psin Oypoe. CrieruaibHbIe TPUEMbI
paznoxkeHuss (PYHKUMM B 3aBUCUMOCTH OT 3aJaHHOTO HWHTEpBaja
paznoxenus. lIpumenenue TtpuroHomerpuueckuM psgoB Dypee B
PUOTMKEHHBIX BEIYUCIICHUSIX.

KpatHble 1 NOBEpXHOCTHBIE NHTETPAIIBI

JIBoitHOM wuHTEerpai. 3adaud, MPHUBOAIIME K MOHSATHIO JBOMHOIO
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Tema 8.

uHTerpana. Ero ompezneneHue U OCHOBHBIE CBOMCTBA. Bbrumcienue
JBOMHOIO  MHTErpaja  IOCIEAOBATEIbHbIM  HHTETPUPOBAHHUEM.
Bemaucinenne mmomaneii U 00BEMOB C  MHOMOIIBIO  JIBOWMHOTO
WHTErpajia. 3aMeHa INEPEMEHHBIX B JIBOMHOM HHTerpaie. J[BoMHOMN
HMHTETpajl B IIOJSIPHOM CUCTEME KOOpJMHAT. TpPOMHOM HWHTETpal.
3ajaun, NOPHUBOIAIIME K TMOHATHIO TPOWHOro wuHTerpana. Ero
ONpEACIICHUE W OCHOBHBIC CBOMCTBA. BbIUHMCIEHHE TPOWHOTO
UHTErpajia  TOCIEAOBATEIbHBIM  WHTEIPUPOBAHMEM.  3aMEHa
IIEPEMEHHBIX B TPOMHOM HHTErpajie. BblunciieHne TPOWHBIX
WHTETPAJIOB B IIWIMHAPUYECKUX H CHEPUICCKUX KOOpIMHATAX.
PU3NYECKUE U TEOMETPUYECKUE NMPUIIOKEHUS TPOMHBIX MHTETPAJIOB
(BBIUMCIICHHE IUIOMIAJEH  MOBEPXHOCTEH, MAacC, CTaTUYECKUX
MOMEHTOB, MOMEHTOB HWHEPLUMHA W KOOPAMHAT IIEHTPA TIHKECTH
NpoCTpaHCTBEHHBIX (uryp). I[lnomaas noBepxHoctu. OnpeneneHue
MOBEPXHOCTHBIX HMHTErpajioB. CBOWCTBA M MPUMEPHI BBIYUCICHUM.
OmnpeneneHre W MNpUMEPBl MHTETPAJIOB MEPBOTO M BTOPOTO pOJA.
CBolicTBa ¥ MPUMEPHI BEIYUCIICHUIA.

Teopus nomns

Ckaisippoe mosie. [Ipow3BoiHas MO HAIPABICHUIO W TPAJUECHT.
[Ipumepsl BbluKCIEHUN W IIpwiioxkeHusa. BekropHoe mosne. Ilorok
BEKTOPHOTO TIOJIA 4yepe3 OPUEHTUPOBAHHBIE ITOBEPXHOCTH, €O
croiictBa u (Qusmyeckuit cmbicn. Teopema OcTporpaickoro.
JluBepreHuss BEKTOPHOTO TMOJSI, €€ CBOMCTBA W BBIUMCICHUE B
JIEKAPTOBbIX KOOpAWHATAX. DOU3MYECKUHA CMBICI JIUBEPTrCHIIMH.
ConenongajgbHOE TI0JI€, €ro cBoMcTBa. Pabora CHIIOBOro IoJjs.
Hupkynsaausa BekropHoro noiisi. Teopema Crokca. PoTop BekTOpHOTO
IOJIsl, €r0 CBOWCTBA M BBIUMCIICHHE B JIEKAPTOBBIX KOOpPAMHATAX.
3ajaun, TPUBOISALIME K TMOHITHIO KPHUBOJMHEHHBIX WHTErPAIOB.
OnpeneneHre KpUBOJMHEHHBIX HHTErpajoB l-ro poma. OCHOBHbIE
CBOMCTBA  KPUBOJIIMHEWHBIX  MHTerpajioB  1-ro  poma. MUx
reomMerpuueckue u  ¢usndeckue npwiokeHus.  OnpenereHue
KPUBOJMHEMHBIX HMHTErpasioB 2-ro pona. OCHOBHBIE CBOWMCTBa
KPUBOJIMHEWHBIX HMHTETPAJIOB 2-TO poja. Y CIOBUE HE3aBHCHUMOCTHU
KPUBOJMHEHHOTO WHTErpaia 2-r0 poma oOT (GOpMbI  IyTH.
[TorenumanbHOE I10JI€, €ro CBOMCTBA. YCJIOBHE IOTCHIMAIBHOCTH.
CriocoObl orpeiesieHus MoTeHIraia.

4.3. Jleknuu

Ne /i1

O0BeM 4acoB

OuHo-
HasBanwue TeMsr 3aouHas
Ounas popma 3a04Has

dbopma

Cemectp

—

dhopma
36 - 8

Tema 1.

Jluneiinas anreOpa 12 -

Tema 2.

Tema 3.

2
AHanuTHueckas reOMeTpHst 12 - 2
6

MareMaTHuecKii aHajaIn3 12 -




Cemectp 2 36 - 8
Tema 3. | MatemaTuueckuil aHanus 12 - 4
Tewma 4. | KommuiekcHbl aHaIN3 8 - 1
Tena 5. Huddepennnanbubie 16 - 3
ypaBHEHHS
Cemectp 3 36 - 8
Tema 6. | Teopus psiaoB 14 - 2
Tesa 7. KpaTHele ©u TIOBEpXHOCTHBIC 14 - 3
WUHTETPaJIbl
Tema 8. | Teopus nomns 8 - 2
Uroro: 108 - 32
4.4. IlpakTH4ecKHe 3aHATHUS
O6beM yacoB
Ne ni/m Haszeanue temsl Ourio- 3aoyHas
Ounas popma 3a04Hast
(bopma dbopma
Cemectp 1 36 - 8
Tewma 1. | JIuneiinas anredpa 12 - 2
Tema 2. | AHanuTHYECKasi TEOMETPUS 12 - 2
Tema 3. | MaTemaTnueckuii aHaans 12 - 6
Cemectp 2 36 - 8
Tema 3. | Maremarudeckuii aHamus 12 - 4
Tema 4. | KoMriekcHbIN aHATN3 8 - 1
Tesa 5. Huddepennmanbpapie 16 - 3
ypaBHECHUS
Cemectp 3 36 - 8
Tema 6. | Teopus psoB 14 - 2
Tena 7. KpatHele u TIOBEpXHOCTHBIE 14 - 3
WHTETPaJTBI
Tema 8. | Teopus nomus 8 - 2
Uroro: 108 - 32
4.5. JlabopaTopHbie padoThI
JlabopaTopHbie pabOTHI IO TUCHUIIIINHE HE MPETyCMOTPEHBI.
4.6. CamocTosiTesibHAsA padoTa CTY/A€HTOB
O6beM yacoB
OuHo-
Nen/m | Ha3zBanue Tembl Bun CPC Ounas 3aoyHas
3a09Has
dbopma (bopma dbopma
Cemectp 1 108 162
Tuneiinas MOJITOTOBKA K KOHTPOJBHOMN
Tema 1. ATre6oa pabore; BBITIOJTHEHHE 36 - 54
p WHIMBUAYAITBHOTO 3aJaHUs
Anamitgeckas | TOATOTOBKA K KOHTPOJIbHOH
Tewma 2. COMETDHS pabore; BBITIOJTHEHHE 36 - 54
p WH/IMBUYyILHOTO 33 IaHHsI
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. | MIOATOTOBKA K KOHTPOJBHOM
Marematnueckui
Tema 3. pabore; BBITIOJTHEHUE 36 - o4
aHanu3
WHMBUAYAIBHOTO 3aJJaHUs
Cemectp 2 - - 162
MaremaTuyeckuil | MOArOTOBKa K KOHTPOJIbHOM
Tema 3. - - o4
aHaIN3 pabore;
KommnekcHsliit MOJIrOTOBKA K KOHTPOJIbHOM
Tema 4. A p - - 54
aHaIN3 pabore;
Huddepenunans | MOArOTOBKa K KOHTPOJIbHON
Tema 5. - - 54
HbIC YPaBHEHUS pabore;
Cemectp 3 72 - 180
MOATOTOBKA K KOHTPOJIbHOMN
Tema 6. | Teopus psaoB pabore; BBITIOJIHEHHUE 24 - 60
WHMBUAYAIBHOTO 3aJJaHUs
KpatHubie U | IOATOTOBKA K KOHTPOJIBHOU
Tema 7. | mOBEepXHOCTHBIE | paboTe; BBITIOJTHCHHE 24 - 60
WHTETPAJIBI WHIMBUIYITBHOTO 33 JaHHs
MOATOTOBKA K KOHTPOJIbHOMN
Tema 8. | Teopus momns pabore; BBITIOJIHEHHUE 24 - 60
WHUBUAYAIBHOTO 3aJJaHUs
Uroro: 180 - 472

4.7. KypcoBble paGoThl/IPOEKTHI.
KypcoBbie paboThI 110 AUCHHUILUIMHE HE IPEIYCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBaHue AUCLMILIUHBI BEAETCSA C IPUMEHEHUEM CIEAYIOIINX BHJIOB
00pa3oBaTeIbHBIX TEXHOJIOTU:

— TPAIULUOHHBIE OOBSICHUTENBHO-UIUTFOCTPATUBHBIE TEXHOJIIOTHH, KOTOPbIE 00ecIe
BPEMECHU;

— TEXHOJIOTUU TPOOJIEMHOTO OOy4YEeHUS, HAMpPaBIICHHbIE HA Pa3BUTHE ITO3HABATEIl
pa3pellieHre KOTOPBIX TO3BOJSIET CTYJICHTaM AaKTHUBHO YCBauWBaThb 3HAHUS
(MCTIONB3YIOTCS TOUCKOBBIE METO/IbI; TOCTAHOBKA MTO3HABATENIbHBIX 3a/1a4);

— TEXHOJIOTHH Pa3BUBAIOLIETO OOYUYEHHMs, MO3BOJISIOLINE OPUEHTUPOBAThH
y4eOHBbIN TMpolecC Ha TMOTCHIMAIbHBIE BO3MOKXHOCTH CTYJIEHTOB, UX
peanu3aluio U pa3BUTHE;

— TEXHOJIOTUM KOHIIEHTPUPOBAHHOTO OOYYEHHMsI, CyThb KOTOPBIX COCTOUT B CO3/IaHI
CUCTEMHOT'0O U3YUYEHUS COAEPKAHUS yUEOHBIX NUCLMIUIMH 32 CYET 00bEIMHECHUS
3aHITUHM B TEMAaTHYSCKHUE OJIOKH;

— TEXHOJIOTUU MOJIYJIBHOTO 0OOYYEeHUSsl, al0IINE BO3MOKHOCTh 00ECIIEYEHHS] THOKOC
WHIUBUYyAIbHOMY YYEOHOMY TUIaHY);

— TeXHOJIOTUU JTuddepeHIIUpOBaHHOTO 00y4YeHHUs, 00eCIeUNBAIOIINE BO3ZMOXKHOCT
peanu3oBaTh B KYyJbTYPHO-OOpa30BaTEeIbHOM MPOCTPAHCTBE YHUBEPCUTETA
UJICIO CO3JIaHUS PABHBIX BO3MOXKHOCTEH JIJIsl TOJTy4eHHSI 0Opa30BaHUS

— TEXHOJIOTUU aKTUBHOTO (KOHTEKCTHOTO) OOYYEeHHsI, C TOMOUIbIO0 KOTOPBIX OCYIIEe
METOJIbl 00YUYEeHHUSI) U T.1.

MakcumanbHas 3((PEKTUBHOCTD MEIarorHYeCcKOro MpoIecca JOCTUTASTCS
MyTEM  KOHCTPYMPOBAHUS  ONTHUMAJIbHOTO  KOMIUIEKCA  MEJAarorHYeCKuxX
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TEXHOJOTMA W (WIM) HUX DJEMEHTOB Ha JIMYHOCTHO-OPUEHTHUPOBAHHOM,
JESTEIIbHOCTHOM, JTMAJOrMYeCKOM OCHOBE M HCIIOJIb30BAHUSA HEOOXOJUMBIX
COBPEMEHHBIX CPEICTB 00YUYEHHUS.

6. @®opMBI KOHTPOJISI OCBOCHHUS AUCHHUIIINHBI

Texymass arrecranus CTYJEHTOB IIPOM3BOJUTCA B  JIUCKPETHBIE
BPEMEHHBIE  MHTEpBAJIBl  JIEKTOPOM WM  IIPENOJABATENIeM,  BEIyIIHM
MPAKTHYECKHUE 3aHATUSA M0 TUCIUILINHE, B CIEAYomuX Gopmax:

— ()poHTANIbHBIE U UHANBUAYAIbHBIE OMPOCHI;

— KOHTPOJIbHBIE PabOTHI;

— 3aIIUTAa UHAUBUAIYAIbHBIX 3aJaHUN.

@OoHABI OLEHOYHBIX CPEACTB, BKIIOYAOIIME TUIIOBBIE WHIWBUAYAJIbHbBIC
3aJlaHusl, KOHTPOJIbHBIE pa0OTHI, MO3BOJISIOIIME OLUEHUTh PE3YJIbTaThl TEKYILEH
U IPOMEXYTOUYHOH aTTecTallud OOy4YarolMXCsl M0 JaHHOM JUCLMILIMHE,
NOMELIAIOTCA B MPWIOKEHUH K pabouell mporpaMme B COOTBETCTBHHM C
«[lonoxennem o OHJE OLIEHOUHBIX CPEICTB.

IIpoMexyTouHass arrTecrauus IO pe3yibTaTaM OCBOCHHUS ITHUCLIUIUIMHBI
OPOXOAUT B (OpME MUCBMEHHOTO 3K3aMEHA, BKIJIIOYAIOIIETO TEOPETUUYECKUE
BOIIPOCHI M MPAKTUYECKUE 3ajaHusd. B ciydae HEIOJHOro, CIIOPHOTO WU
HEKOPPEKTHOI'O BBINOJHEHMS 3aJaHus IMCbMEHHOIO JK3aMEHa, IOIyCKaeTCs
YTOUHSIIOIIANA YCTHBIM ONPOC CTYJAEHTAa, HA OCHOBAaHHH KOTOPOTO BO3MOKHA
KOPPEKTUPOBKA OLEHKH PE3YJIbTATOB MPOMEXKYTOUHOU arrectanuu. Jlomyck K
MIPOMEXKYTOUYHOM AaTTECTALMHA NPOU3BOAUTCA HA OCHOBAHUU IOJIOKUTEIBHBIX

pE3yIbTATOB MO BceM (hopMaM TEKYIIEro KOHTPOJIS.
B sKk3aMeHanMOHHYI0O BEIOMOCTh M 3a4ETHYI0 KHUKKY BBICTABIISIIOTCS
OILICHKH MO IIKaJie, MPUBEACHHOMN B TaOIHIIE.

[Ixana olieHUBaHUA

XapaKTepI/ICTI/IKa SHaHU IPEAMETA U OTBETOB

oTINYHO (5)

CryneHT T1iIyOOKO W B MOJHOM 00BEME BIaJeeT MPOrpaMMHBIM
MarepruasoM. I'paMOTHO, MCUEpPIBIBAIOIIE U JIOTMYHO €r0 H3jaracT B
YCTHOM MM nUCcbMeHHOM (opme. Ilpu 3TOM 3HaEeT peKOMEHI0BaHHYIO
JIUTEPATYPy, NPOSIBIISIET TBOPUECKUI MOAXOJ B OTBETAX HA BOIPOCHI U
MPaBWJILHO OOOCHOBBIBAET TMPHUHATHIE PEUIEHUS, XOPOLIO BIAJEET
YMEHUSIMH Y HaBbIKaMU ITPH BBIIIOJHEHUH NPAKTHUYECKHX 3aJau.

xoporio (4)

CryneHT 3HaeT NporpaMMHBIA Marepuall, IpaMOTHO M IO CYTH
u3jgaraeT ero B YCTHOW MM NHCbMEHHOW Qopme, gomyckas
HE3HAYUTENIbHbIE HETOYHOCTH B  YTBEPXKJEHHUSAX, TPaKTOBKax,
ONpEACIECHUAX M KaTEeropusX WM HE3HAYUTEIbHOE KOJUYECTBO
omn6ok. [Ipu 3TOM BiazeeT HEOOXOAMMBIMU YMEHUSIMHU U HaBbIKAMU
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/1a4.

YIOBJIETBOPUTENHHO (3)

CTyneHT 3HaeT TOJNBKO OCHOBHOM IPOTpaMMHBIA  MaTepHal,
JIOITYCKAaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYITHPOBKH,
HETOCTICIOBATEIBHOCT, B OTBETaX, H3JIAraéMbIX B YCTHOW WIIH
nucbMeHHOU dopme. [Ipu 3TOM HETOCTATOYHO BiIAJEET YMEHUSIMH U
HABBIKAMU TPU BBITOJIHEHUW TMPAKTHISCKUX 3amad. Jlomyckaer o
30% ommOOK B M3/1araeMbIX OTBETaX.

HEYJIOBJIETBOPUTEIBHO (2)

CTy,Z[eHT HE 3HAeT 3HAYUTEIbHOM YacTHU IMporpaMMHOTO MarTtepuaja.
HpI/I 9TOM OOMYCKACT NPHUHIOUITNAJIbHBIC OIIOKY B JO0Ka3aTCiIabCTBAX,
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B TPaKTOBKE MOHATHM M KaTeropuid, MPOSBISET HUBKYIO KYIbTYpYy
3HAHWW, HE BIAJEET OCHOBHBIMH YMCHHSIMH W HaBBIKAMHU MPHU
BBIMIOJTHEHUH TpakTHUYecKuxX 3agady. CTyIeHT OTKa3bIBaeTcsl OT
OTBETOB Ha JIOTIOJIHUTEJIbHBIE BOITPOCHI.

/. Y4eOHO-MeTOau4eCcKOe 7 NMPOrpaMMHO-UH(OPMALIMIOHHOE
ol0ecrieyeHmne TUCHUNIUHBI:

a) OCHOBHAas JiUTeparypa:

1. Kupkunckuit A.C., Marematuueckuii aHainu3 : YdyeOHoe mocobue s
By30B / Kupkunckuit A.C. - M.: Axagemuueckuii IIpoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Texcr : amektpoHHbId // DBC
"KoHcynbTaHT cTyaeHTa" : [caliT]. - URL )
http://www.studentlibrary.ru/book/ISBN9785829130404.html (marta
obpamienust: 02.09.2019). - Pexxum goctyna : 1o MOJIITUCKE.

2. Makcumenko B.H., Kypc Maremarnueckoro aHaiauza : Yy4eOHHK /
Maxkcumenko B.H. - HoBocubupck : Uzn-so HI'TY, 2016. (Cepus "YueOHukH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekctr : »snektponnbii // DbC
"KoHcynbTaHT cTyaeHra" ; [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143.html (marta
ooparmienus: 02.09.2019). - Pexxum gocTyna : 1o MoJIImuCKe.

3. IlonoB B.C., JIuneitnas anredpa : yuedHnoe nocodue / B.C. [ToroB - M. :
NznarensctBo MI'TY mm. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Tekcrt : anexrponnslit / ObC "Koncynbrant cryaenTa" : [caiT]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mata
obpamienust: 02.09.2019). - Pexxum moctyna : 1o MOJIITUCKE.

4. Yeronun A.Il, JluneitHas anreOpa W aHaIUTHYECKass TE€OMETpUS :
yuebHoe nocobue / Yeronun A.IL. - PoctoB v//1 : U3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Texcr : snekrponssii // IBC "KoncynbTant
cTyaeHTa" : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (mara
ooparmienus: 02.09.2019). - Pexxum ocTymna : 10 MOITHCKE.

0) 1OMOJIHMTE/IbHASA JIUTEepaTypa:

1. bexnemumer J[. B. Kypc anamuTudeckoil reoMeTpuu W JIMHEHWHOU
anreopsl [Tekct] : yueOnuk / JI. B. bexnemumien. - 5-¢ usn., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. ®@. Kparkuii kypc marematudeckoro anHammsa [Tekct] :
yuebnuk / A. @. bepmant, U. I'. ApamanoBud. - 8- u3n., ucnp. u Jom. - M. :
Hayxa, 1973. - 720 c.

3. bepman I'. H. COGopHuk 3aga4 mo Kypcy MaTeMaTHYECKOro aHaIu3a
[Texcr] : yue6. mocobue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

4. Nanko I1. E. Beiciras maremaTnika B yIpaXHEHUSX M 3a1adax: YueoO.
[Tocobue mns By3oB / II. E. Jlaako, A. I'. Tlonos, T. . Koxesnuxona, C. II.
Hanko. — 7-e wm3a., ucnp. - M. : OO0 «M3narensctBo ACT»: OOO
«M3narenbctBo « Mup u O6pazoBanuey, 2014. - 816 c.
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5. Knerenuxk /. B. CoopHuk 3a1a4 1o ananutudeckoi reometrpuu [ Tekct] :
yue6. mocooue s Bry3oB / JI. B. Knerenuk ; nox pea. H. B. Edumosa. - CII0. :
"CneunanbHas nureparypa’, 1998. - 200 c.

6. I'pubanoB B. M. Bricmras matemaruka. Kypc nekmuit. Y. 1 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyranck : U3n-so BHY um. B.
Hamns, 2002. - 164 c.

7. I'pubanos B. M. Bricmias matemaruka. Kypce nekmuit. Y. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Briciiast matematuka. Kypc nexmuii. Y. 3 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyranck : U3n-so BHY um. B.
Hans, 2003. - 174 c.

9. llneiinep B. E. Kpatkuit kypc Boicuieit matematuku. B 2 1. [Teker] :
yue0. nocooue / B. E. llueitnep, A. U. Cayukuii, A. C. llymoB. - 2-e usn.,
nepepad. u jgom. - M. : Beicmi. mikosa, 1978. - 328 c.

10. C6opHuk 3a1a4 o maTemaTuke ajsi BTy30B. Y. 1. Jluneiinas anredpa u
OCHOBBI MaTeMaTH4eckoro anammsa [Tekct] : yued. mocodue / moxa pen.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 464 c.

11. COopHuk 3amay 1o maremartvke mis BTy30B. Y. 2. CnenuanbHbie
paszaenbl MaTeMaTudeckoro a"Hanmsa [Tekcr] : yue6. mocodue / mox pex.: A. B.
Edumoga, b. I1. Jlemunosuua. - M. : Hayka, 1981. - 368 c.

12. Byrpos S. C. Breicmas marematnka. B 3 1. JIuddepennuansHoe u
UHTerpaiabHoe ucuncienue [Tekct] : yueOnuk ans By3oB / S. C. bByrpos, C. M.
Hukonsckwii. - 8-¢ uzn., crep. - M. : [Ipoda, 2007. - 509 c.

13. KynapsisueB B. A. Kpatkuii kypc Beicuieii marematuku [Tekcr] : yuae6.
nocobue / B. A. Kyapssues, b. I1. Jlemunosuu. - 4-e u3z., nepepad. u gom. - M.
: Hayka, 1975. - 624 c.

14. TluckynoB H. C. JJuddepennuanbHoe U UHTETPATbHOE HCUUCICHUS:
Hns Bry3oB. [Tekcr] : yue6. mocobue / H. C. Iluckynosn. - 13-e uzn. - M. :
Hayka, 1985. - 560 c.

15. Bbyrpos . C. [HuddepennmanbHoe ¥ HUHTETPAIBHOE HCUHUCICHHE
[Tekcr] : yueOnuk / . C. byrpos, C. M. Hukonbsckuii. - M. : Hayka, 1984. - 432
C.

B) METOANYECKHE YKAZAHMS:

1. MeTtonuueckue peKoOMEHIAlMU U COOPHUK MPUMEPOB [IJIsi BHITIOJHEHUS
VMHIMBUIyaJIbHBIX 33aIaHUM M0 BBICHIEH Maremartuke. Pazgen: «JIluHelHas wu
BEKTOpHAsi ajureOpa» MJisg CTYJICHTOB HWHXXEHEPHBIX, JJICKTPOTEXHUYECKUX M
PKOHOMMYECKHX HAaMpaBJICHUN MOATOTOBKH [DJIEKTPOHHBINA pecypc] / cocT.: B.
B. Mansii, /. B. Mansiid, B. C. lllenokos. - JIyrauck : JIHY um. B. Jans, 2019.
- 156 c.

2. Meroaudeckue ykKazaHUSI K TPAKTHYECKON paboTe MO AUCIUTIIMHE
“Bpiciias matematuka” [DnektpoHHblil pecypc] . U.1 : Jluneitnas anreGpa u
aHanutrueckas reometpus / coct.: B. B. Mansii, [[. B. Mansrii. - Jlyranck :
JIT'Y um. B. Hansa, 2015. - 82 c.
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3. Meronuyeckue yka3zaHusi K MPAKTUYECKOM paboTe MO AUCLUIUIMHE
“Bpiciias maTeMatuka’ [DnekTpoHHBIM pecypc] . Y. 2 : Hduddepenuuanbaoe
ucuncaenue / coct.: B. B. Mansii, 1. B. Manwbiit. - JIyrauck : JII'Y um. B. Jlans,
2015. - 71 c.

4. Metonuyeckue yKa3zaHUS K MPAKTUYECKOW paboTe MO JUCUUILTUHE
“BpIciiasg MaremaTuka [DnekTpoHHbI pecypc]| . Y. 3 : HaTerpanbHOe
ucuucaenue / coct.: B. B. Mansiit, JI. B. Mansriit. - JIyranck : JIT'Y um. B. lans,
2015.-70 c.

5. Meroauyeckne ykazaHUsS K MPAKTUYECKOHW paboTe MO JUCITUTIINHE
“Bpicmias MareMatuka” [OnexkTpoHHbId pecypce]| . U. 4 : OyHKUMH MHOTHX
nepeMmeHHbIX. [uddepenunansusie ypaBHenus / coct.. B. B. Mansiii, /1. B.
Mansiid. - JIyranck : JIT'Y um. B. lans, 2015. - 67 c.

6. Meroaudeckue yka3aHUS K TPAKTHYECKON paboTe MO JUCITUTUIMHE
“Bpiciias Maremartuka” [DnekTpoHHbId pecype] . U.5 : Psaaer / coct.: A. B.
Bumnesckui, B. B. Maneii, JI. B. Mansni. - Jlyrauck : BHY um. B. Jlans,
2013. - 80 c.

7. Meroauueckue yka3aHUsI K TPAKTHYECKON paboTe MO JUCIUIUIMHE
“Bpiciiass mareMatuka’  [OnekTpoHHbI pecypc] . U.6 : Kparnsie,
KpUBOJIMHEHHBIE, TTOBEPXHOCTHBIE WHTErpanbl. Teopus mons / coct.. A. B.
Bumnesckui, B. B. Maneii, /I. B. Mansiit. - Jlyrauck : BHY um. B. Jlans,
2013. - 80 c.

I) HHTEPHET-Pecypcehl:

MuHucTEepCTBO HAYKH U BhICIIEro oopa3oBanus Poccuiickoit denepauuu
— https://minobrnauki.gov.ru/

OdenepanbHas ciayx0a mo Haa30py B chepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

[Topran denepanbHBIX rOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbublii mopran «Poccuiickoe odopaszoBanuey» — http://www.edu.ru/

Nudopmarmonnas cucrtema «EnnHOE OKHO JOCTYIa K 00pa3oBaTEIbHBIM
pecypcam» — http://window.edu.ru/

®denepanbHbll LEHTP HHPOPMAIIMOHHO-00PA30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

JJIEKTPOHHBIE OMOTHOTEYHbIE CHCTEMBbI M PeCYpPChI

OnexkTpoHHO-OMOMMoTeyHass cucrema «KOHCYJIbTaHT —CTyJIEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DICKTPOHHO-OMOIMOTeYHAs cucTeMa «StudMed.ru» -
https://www.studmed.ru

NudpopmanuoHHbIi pecypc 0nd/IMoTeKH o0pa3oBaTeIbHOI
OpraHu3anuu

Hayunas 6udnunoreka umenn A. H. Konsiea — http://biblio.dahluniver.ru/
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8. MatepuajbHO-TEXHHYECKOE O0ecnevyeHue TUCIIUIIMHBI
OcBoenune nucuMIUIMHBL «MareMaTuka» MNPEanojgaracT HCHOJb30BaHUE
aKaIeMUYECKNX ayJIUTOPUN, COOTBETCTBYIOIIUX JEHCTBYIOIIUM CAaHUTAPHBIM U

IMIPOTUBOIIOKAPHBIM IIpaBUJIaAM U HOpMaAM.

[Ipouee: pabouee MeCTO MpeENoaBaTelisi, OCHAIICHHOE KOMIIBIOTEPOM C
nocTynoMm B IHTepHET.
[IporpammHuoe obGecrieyeHue:

DYHKIHOHAJIBHOE
Ha3HaYeHHUe

Becnmiiatnoe
NMporpaMMHoe
of0ecneueHmne

CceblIKH

OducHbIii makeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OnepannoHHas https://ubuntu.com/

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

ITouyTOBBIIT KJIUEHT

Mozilla Thunderbird

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

DaiisI-MeHe IKep

Far Manager

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

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

. GIMP (GNU Image | http://www.gimp.org/
rsaiﬁzecmﬂ Manipulation http://gimp.ru/viewpage.php?page_id=8
PEAAKTOp Program) http://ru.wikipedia.org/wiki/GIMP
Penaxtop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynmomnneiiep VLC http://www.videolan.org/vic/
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