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Jluer cornmacoranms PITY 1

Pabowast iporpamma yueGHol jucuurmab! « Biciias MaTeMaTHKay Mo HATpaBICHHO
noarorosku 20.03.01 Texwochepnas 6ezonacHocts. — 17 ¢.

PaGouas mporpamma y4eGHOM IwcHMIUMHBl «Bpicimas MareMarvka» COCTaBIeHa Ha
OCHOBE  (DeNIEpaTbHOTO  TOCYNAPCTBEHHOTO — 00pa30BATETHHOTO — CTAHAAPTA  BBICIIETO
obpasosannss 1o Hampasienuio moxrotobki  20.03.01  TexwochepHas 6Gez0macHoCTs,
YTBEPKICHHOTO MMPUKAa30M MWHNCTEPCTBA HAyKH W BBICHIEro 00Opa3zoBaHus Poccuitckoit
OQeneparnn - ot 25 man 2020 roma Ne 680 (¢ W3MEHEHMAMHM M JOTIONHEHHSIMHK),
3apEruCTPUPOBAHHOTO B MpwunucrepcTBe FOCTHULINH Poccutickoit Denepaunn
06 wmioss 2020 roma 3a Ne 58837, yweGroro miianma 1o HarpapieHHO mogrotosku 20.03.01
Texnocepras GesomacHocTh, (mpodums «3arura B Upe3BHMAHHBIX CHTYALHSIK») ©
Ionoxenust o paboueit mporpamme yuaeGHoH guctumumust B GIBEOY BO «JIT'Y um. B. Jlassy.

COCTABMTEJIN:
KaHJ. TeXH. HayK, JIOIL., 3aBey Oy kadeapot nmpukiagnoil matemarnkn Maneiii B.B.
KaHJl. TEXH. HAYK, JIOIL.,, JIOUEHT Kadenphl IpUKITanHoi matemarikn Bykpees B.B.
CTapIInii mperoaBarelib KaQenphl MPUKIIAIHoi MateMaTnkn Byknra A K.

PaGouas mporpamma yweOHON IVCHMIUIMHBI yTBEPKIECHA H
NPUKITAHON MaTEMaTHKH
18 ampestst 2023 rosa, mpotokos Ne 10
3aBeyomui kadeapoit MpUKIaIHON MaTeMaTHKH

cemannm Kadenpol

—- Maursiit B.B.

IlepeyTBepxeHa: «  » 20 rona, npOT(&MQ/__
CoriacoBana:
Hupexrop WHCTUTYTa /rp/amﬂchxoﬁ 3aQIIUTHI
i . B Manxkur B.JO.

_—

PexomennoBana ma  sacenamnm  yueGHO-METOAMYECKOH KOMWCCHM —HHCTHTYTA
(baxynpTeTa KOMITBIOTEPHBIX CHCTEM M HH(OPMATIHOHHEIX TEXHOJIOTHIA
19 anpesnst 2023 roa, nportokosn No 8.

[Ipencenarens yueOHO-METOIMIECKON KOMUCCHH (baKyane‘;a KOMITBIOTEPHBIX CUCTEM U
HH(QOPMAMOHHBIX TEXHOIOTHIA ,7 Berposa H.H.

v

© Masrit B.B., 2023 rox
© ®I'EOY BO «JIT'Y um. B.JIAJIS», 2023 ron
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CTpyKTypa U cojep:KaHue TUCUUILIHHBI

1. Hean u 3a1a44 TUCUMILUIMHBI, €€ MECTO B YUeOHOM mpouecce

JlucuuIuinHa MpeCTaBIsieT cCoO0M H3JI0KEHHE OCHOBHBIX ITOJIOKESHUM
MaTeMaTHYECKOT0 aHalln3a, aHATUTHYCCKON T'€OMETPUHM U JTUHEHHOW anreOphl,
HEOOXOIUMBIX ISl U3YYCHUS CTICIIUATbHbBIX TUCIUILINH.

enb u3ydeHUs AMCIUILIMHBI — OBJIQJICHUE CTYJICHTaMH HEOOXOJIMMBIM
MaTeMaTUYECKUM amnmnapaToM, MOMOTAOIIUM aHAIU3UPOBATh, MOACIUPOBATH U
pelaTh 3a/1a4i B paMKax MPUKIAIHBIX UCCIEIOBAHUMN.

3ajgaun: pa3BUTHUE JOTUUECKOTO M a0CTPAKTHOTO MBIILUICHUS CTYJEHTOB,
OBJIaJICHUE CTYJACHTAMU METOJIaMH HCCJICIOBAHUSI U PEIICHUS MaTEeMaTUYECKUX
3a/1a4; BBIPAOOTKA Yy CTYJEHTOB YMEHHS CaMOCTOSITEJIBHO PaCHIUpsiThb CBOU
MaTeMaTUYECKUE 3HAHUS U MPOBOAUTH MATEMaTUUYECKUI aHaU3 MPUKIIATHBIX
3a/a4.

2. Mecto nucunimuiuabl B ctpykrype OIIOII BO

HuctumnHa «Bpiciias maTeMaTuka» BXOIUT B 00S3aTENbHYIO YacTh
y4eOHOro IIaHa.

HeoOxoaumbiMKu  yCIIOBUAMM JIJIE  OCBOCHHUS JUCIMIUIAHBI  SIBIISIOTCS:
3HaHHE OJJIEMEHTApHOW MaTeMaTHKU: aireOpbl, TeOMETPHH, 3JIEMEHTAPHBIX
(GyHKIIUN 1 OCHOB MAaTEMAaTHYECKOTO aHAJIN3a; YMEHUS peliaTh TUIIOBBIE 3a/1a4u
AJIEMEHTAPHONW  MaTeMaTUKH, HaBBIKM  MBICIUTEIBHOU  JI€ATEJIbHOCTH,
JIOTUYECKOTO aHaJli3a, MaTEMAaTHUYE€CKOTO U TEOMETPUYECKOTO MBIIIIJICHUS.

ConepxaHve IUCHUIUIMHBI  SIBJISIETCS.  JIOTMUECKUM — TIPOJIOKCHUEM
COJICpKaHMSI DJIEMEHTAPHOW MAaTEMAaTHKU M CIY>KUT OCHOBOW JJII OCBOEHUS
CHIEIUAJIBHBIX JUCIUTLIIMH.

3. TpeOoBaHus K pe3yabTATaM OCBOEHUS CONEPKAHUS TUCUUILINHBI

CryneHTbl,  3aBEpIIMBIIME  HM3YYCHUE  JUCHUIUIMHBI  «Bbiciias
MaTeMaTUuKay, TOJKHBI

3HATh: OCHOBHBIE MOHATHS U METOAbl MATEMATHUYECKOTO aHAIN3a, B YaCTH
U GepeHINaTbHOTO U WHTETPAIIbHOTO MCYMCICHUS, TEOPUU PSI0B; TEOPUU
JUHEHHOW anreOphl; aHATMTUYECKON TeoMEeTpHH; Teopuu audQepeHImaIbHbIX
YpaBHEHUH; OCHOBHBIE aJTOPUTMbI THUIOBBIX YHUCJICHHBIX METOAOB PEIICHUS
MaTEeMaTUYECKUX 3a]1a4.

YMETh: UCIIOJIb30BaTh METO/IbI MaTeMaTU4eCcKOoro aHaiausa,
aHAIUTUYECKOW  TE€OMETpUH, JMHEHHOW  anreOpbl, Teopuu  (QYyHKIMIA
KOMILJIEKCHOTO TMEPEMEHHOI0; HCIOJb30BaTh OCHOBHBIE MPUEMBI 00pabOTKH
AKCTIIEPUMEHTAJIbHBIX JaHHBIX.

BJIQJICTh: MAaTeMaTUYECKUMHU TMOHATUSIMU U CHUMBOJAMU [IJIsi BBIPAKECHHS
KOJIMYECTBEHHBIX M KAY€CTBEHHBIX OTHOILIECHU, MATEMAaTHUYECKUMH METOJAAMHU U
IrOpUTMaMH B IPUIIOKEHUSIX K TEXHUYECKUM HAyKaM.

[lepeuncnennbie pe3yabTaThl 00pA30BaHUSl SBIAIOTCS OCHOBOWM IS
dbopmupoBanus cieayromux komnereHui (B coorBerctBUun ¢ ®I'OC BO m
TpeOOBaHMSIMU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM
nporpammsl (OITIOIT BO):



YHUBEPCATHHBIX:
YK-1
nHopMaruu,
MIOCTaBJICHHBIX 33124,
obmenpodeccuoHaTbHBIX
OIlK-1

U TEXHOJOTUH B

o0Oractu

crocobeH OCYHICCTBIIATL IIOUCK, KpI/ITI/ILIeCKI/Iﬁ dHaJIM3 WU CHHTC3
IMPUMCHSATDH CHUCTEMHBIN nmoaxona sl  pPCIICHUHA

crocobeH YUUTBIBAaTb COBPCMCHHBIC TCHACHIIMH PA3BUTHA TCXHHUKH

TexHoc(epHOH  OE30IMacCHOCTH,

H3MCpHTeHBHOﬁ U BBIYHCIUTEIBHOMN TCXHUKU, I/IH(I)OpMaHI/IOHHBIX

TEXHOJOTUHA  IIPU
npodecCHoHaATEHOM

pelieHun
JICSITCIIbHOCTH,

THUIIOB

BIX
CBS3aHHOU

3aaad

o0Oactu
3aIATON

OKpY’Karolen cpe/ibl U 00ecreueHrneM 0e30M1aCHOCTH YeI0BEeKa.

4. CTpyKTYypa U cojiep:KaHue TUCUUIIIHMHBI

4.1. O0beM yueOHO# JUCHMILIMHBI U BHAbI Y4e0OHOI padoThl

O6beM gacos (3.€.)
Bt yueGHoi paGoTs! Ounas OuHo- 3aouHas
dhopma 3a04Has dbopma
dbopma
O6mas yuebHast Harpy3ka (Bcero) 432 432
(12 3au. ex) (12 3au. ex)
Ob6s3arenbHas ayUTOpHAas yueOHas 204 36
Harpy3ska (Bcero)
B TOM YHUCIIE:
Jlexun 102 18
CeMHHapCKUe 3aHATHS - -
[TpakTHueckue 3aHsTHS 102 18
JlabopaTopHbie pabOThI - -
KypcoBast pabota (KypcoBoii MpOeKT) - -
WuauBuayaibHOE 331aHKE 1-3 cem. 1-3 cem.
CamocTosTenpHas padoTa CTyaeHTa (BCEro) 228 396
®dopma arTecTaruu 3a4eT; 3a4eT; 3a4eT; 3a4er;
HK3aMeH 9K3aMeH

4.2. Conep:kaHue pa3aejioB IMCHUIIMHBI

Cemectp 1

Tema 1. Jluneitnas anreOpa

Matpunbl. Onepanun Haj marpunamu. Onpeaenutenu. CBoicTBa
onpeaenurenen. Pasnoxenue onpenenurencid. MeToasl BEIYUCIEHUS
onpeaenuteneid. OOpaTHas MaTpuIia.

Marpuunsie ypaBHeHHMs. Panr warpuinbl. CUCTEMBI JTMHEHHBIX
anreOpanyeckux ypaBHeHUil. Matpuunsiii Meton. Meron Kpamepa.
Meron T'aycca. Teopema Kponekepa—Kanemm. ®dyHpameHTanbHas
CHUCTEMA PEILICHUM.

Bekrtopel. JluHenHple omepanuu  Haa  BeKTOpaMu. JIuHenHas
3aBUCUMOCTh BEKTOpoB. basuc. Koopaunatel BekTOopa B 0Oasuce.
JlencTBus ¢ BEKTOpaMU B KOOPAWHATHOM NpPEACTaBICHUH. JlekapToBa
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Tema 2.

Tema 3.

cuctemMa KoopauHar. M3MeHeHue KOOpAWHAT MpH 3aMeHe Oas3uca u
Hayasa KOOPAHHAT.

[Ipoekus BekTopa. CkaisipHOE IPOU3BEACHNUE BEKTOPOB. BekTopHOE
IIPOU3BEICHUE BEKTOPOB. CMEIIaHHOE ITPOU3BEICHHUE.

JluneitHble omepaTopbl Ha IIOCKOCTH. (COOCTBEHHBIE BEKTOpBI U
COOCTBEHHbIE 3HAYEHUs JMHEHHOro omeparopa. KsagpaTnunbie
(hopMBL.

AHanUTHYeCKast TeOMETPHUSI

[Ipocrenimme 3a7aun AHATMTUYECKOW TIE€OMETPUM HA IUIOCKOCTH.
YpaBHEHHE JMHMM Ha IUIOCKOCTH. YPAaBHEHHE INPSMOM C YIVIOBBIM
k03 durmenToM. YpaBHeHHE NPSMON C YTIIOBBIM KOA(PPHUIIMEHTOM,
MPOXOASANICH Yepe3 JaHHYIO TOUKY. Y PaBHEHHE MPAMOU, TPOXOASIICH
yepe3 JIBe€ JaHHble Toukd. OOlee ypaBHEHUE NPAMOM. YpaBHEHHE
npssMON B «oTpe3kax». HopmanbHOe ypaBHeHHE npsimol. Kpusble
BTOPOTI'O MOPAIKA.

YpaBHEHUE MOBEPXHOCTU B IPOCTPAHCTBE. YPaBHEHUE IUIOCKOCTH,
IIPOXOIALICH Yepe3 MaHHYK0 TOYKY, C 3aJaHHBIM HOPMaJIbHBIM
BekTOpoM. OOliee ypaBHEHUE IJIOCKOCTH. YPaBHEHHE IUIOCKOCTU B
«OTpe3Kax». Yroil MEXIy JByMs IUIOCKOCTSAMH. Y CIIOBUS
[APAUIEIBHOCTY U NEPHEHIUKYISPHOCTH  JIBYX  IUIOCKOCTEH.
HopmanbHOE ypaBHEHHME IUIOCKOCTH. PaccrosHme OT TOYKM 110
IUIOCKOCTH. Y PaBHEHUE IUTOCKOCTH, POXOSAIIECH YePE3 TPU TOUKH.
VYpaBHEeHUs TpsMOM JHMHMM B NpPOCTpaHCTBE. KaHoHMueckne u
MIapAMETPUYECKUE  YPABHEHUS NPSIMOW. YPAaBHEHUS  NPSIMOM,
MPOXOIALIEN Yepe3 [BE TOYKH. YTOI MEKIY JBYMS IPSIMBIMH.
VYcnoBus napauieNTbHOCTH M NMEPHEHANUKYISIPHOCTH JBYX MNPSAMBIX.
[IpsMass ¥ TUIOCKOCTH B IIPOCTPAHCTBE: YIOJ MEXIY MNPAMOU U
IUIOCKOCTBIO, YCIIOBUS IIEPECEYEHMs INPSAMOM IUIOCKOCTH, YCIIOBUS
NApPAIUIEIIBHOCTH Y MIEPIICHAUKYIIIPHOCTH IIPSIMOU U TUIOCKOCTH.
[ToBepxHOCTH BTOpPOrO nopsaka. LlWmMHApUYECKHE TNOBEPXHOCTH.
Chepa. Konycwl. Ommuncoumn. ['mnepOomouapl. [lapaGoionsr.
['eomeTprueckrie CBOMCTBA 3TUX OBEPXHOCTEN.

[lonspHbie KOOpAMHATHI Ha IUIOCKOCTH. Crhupais Apxumena.
[Hunmuuapuyeckre W cepudeckrue KOOPAMHATHI B IPOCTPAHCTBE.
Paznuunbpie  crmocoObl  3alaHusl  JMHAM M TOBEPXHOCTEH B
IIPOCTPAHCTBE.

Maremarnyeckuii aHaIu3

MHoxecTBa  BelleCcTBeHHbIX uucen. @Dynkuua. OO6nacts ee
omnpenenenus. CrocoObl  3amaHus. OCHOBHBIE — 3JIEMEHTapHbIC
¢byHKIMM, MX CBOMCTBA U rpaduku. YUCIOBBIE MOCIEI0BATENILHOCTH,
UX pOJIb B BBIYMCIMTENBHBIX mponeccax. Ilpenen wucnoson
nocnenoBareabHOCTH.  CyllecTBOBaHME — MpeAena  MOHOTOHHOM
OTPAHUYEHHOMW ITOCIIEA0BATEIBLHOCTH.

[Ipenen ¢yHkIuMil, OCHOBHBIE MOHATHA U CcBOMCTBA. OTHOCTOPOHHUE
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Cemectp 2
Tema 3.

npenensl.  [lepBbii m BTOpoW 3ameuatenbHble npenensl. [Ipenen
¢yHkuuM B OeckoHeyHOCTU. I[lpenensl MOHOTOHHBIX —(DYHKIMH.
beckoneuHo Manble (pyHKIMU U UX cBolicTBa. CpaBHEHHE OECKOHEUHO
MaJIbIX (PYHKITHIA.

HenpepeiBHOCT (pyHKIIMM B TOUKe. HenpepbIBHOCTH OCHOBHBIX
aNeMEHTapHbIX (QyHKUu. CBONCTBa (PYHKIMI, HENpPEpbIBHBIX Ha
OTpE3Ke: OrPaHMYEHHOCTb,  CYLECTBOBAHWE  HaMOOJIBIIIETO,
HAaUMEHBLIETO U MPOMEKYTOUHBIX 3HAYECHUI.

HuddepennmansHoe wucyuciaeHue (QyHKIMA OTHONM TMEPEeMEHHOI.
[TpousBogHass QyHKIMH, €€ CMBICT B pa3ziNyHbIX 3aaadax. [IpaBuia
HaXOXKAeHUs Mpou3BogHOM. [IpomsBomHas ciokHOW M 0OpaTHOM
(GYHKIHH. HuddepenmpoBanue (GyHKIMIA, 3aJaHHBIX
rapaMeTpUIECKUM oOpa3zom. ITonsiTne byHKIUH,
muddepeniupyemoir B touke. Juddepennman pyHkmum, ero
reomeTpudyeckuii  cMpicia. OOmiee MpencTaBIeHHE O METoJax
ovHeapu3aimy.  MHBapuantHocTh  opMbel  auddepenHumana.
[TpousBoanbie U auddepeHHanbl BEICHIMX MOPSIKOB, UX CBOWCTBA.
Touku skctpemyma dynkiuu. Teopema @Pepma. Teopembr Posus,
Jlarpamxka, Komm wn wux npumeHeHue. OCHOBHBIE TEOPEMBI O
mipdepenumpyeMbix  ¢yHkuusax. HeompenenenHoctn u HX
packpeITie ¢ noMomplo npaswia Jlonuransa. @opmyiel Teitopa u
Maxnopena. IlpeacraBieHne OCHOBHBIX 3JIEMEHTAPHbBIX (PYHKUIUI 1O
dbopmye Teitnopa. [Tpumenenust popmyn Teiinopa.

[Ipumenenne AU pepeHInaTbHOT0 UCUUCIIEHUS sl UCCIEN0BAHUS
GyHKIMIA W TOCTPOEHHsS] HUX Tpa@UKoB YCIOBUS MOHOTOHHOCTH
(GyHKIHH. OKCTpeMyMbl  (YHKLMH, HEOOXOAUMOE YCIOBHE.
Hoctarounsle ycnoBus. OTbICKaHHE HaWOOJBIIETO U HAUMEHBIIErO
3HavyeHus QpyHkumu, auddepenimpyemoit Ha otpeske. HccnenoBanue
BRIMYKJIOCTH (pyHKIMU. Touku mnepernba. ACHUMITOTHI (PYHKIIUM.
[lonatne 00 acuMnTOTHYECKOM pasnokeHun. OOmas cxema
UCCIIeIOBaHUS (PYHKIIMU U TTIOCTPOEHUE ee rpaduka.

MaremaTnuecknii aHanu3

Heonpenenennsiit  unrerpan. IlepooOpasnas. HeomnpeneneHHbIN
WHTETPAJI U €ro CBOMCTBA. ['eOMeTpruecKnii CMBICII HEOPEAEIIEHHOTO
uHTerpayia. Tabnuia HeompeseneHHbIX uHTerpayioB. [Ipocretinue
npuéMbl MHTErpupoBaHus. lcmonb3oBanue TaOaMI] MHTErPAIOB.
WNHrerpupoBanre MO  4acTAM U 3aMEHOM  IIEPEMEHHOM.
WuTerpupoBanre MpoCTEUIINX palMOHANbHBIX IpoOeil. Pasnoxkenue
JPOOHO-pAIMOHAILHON (DYHKITMM HA TpocTeuiue apodu. MeToss
BBIUHMCIICHUSI HEOTpeeNieHHbIX Kod(duimenToB. MHterpupoBanue
IpoOHO-panoHaNbHbIX  (pyHKIMNA. HTerpupoBaHue HEKOTOPBIX
UPPALIMOHANBHBIX  (QYHKUMHA W BBIPQOXECHUH,  COJEpIKalluX
TPUTOHOMETPUUECKHE byHKIUH. WNuTerpuposanne
muddepeHInanbHbIX OMHOMOB. [IpuMeHeHHe TPUTOHOMETPHUUECKUX
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Tema 4.

Tema 5.

MOJICTAHOBOK ~ JJI1 ~ WHTETPUPOBAHUSA  COJACPKAIMX  PaKaJIbl
GyHKITUH.

OnpeneneHHbI UHTETPAN U €r0 MPUIOKEHUS. 3a1a4uu, TPUBOISIIUE K
MOHSATHIO OMNPEACICHHBIX HWHTErpayioB. VHTErpanbHbIe CyMMBI.
OnpeneneHHbI MHTETpal W €ro CBOMCTBa. Teopema O cCpenHEM.
[lpow3BogHass WHTErpasia MO €ro BepxHeMy mpeneny. Dopmyna

Hrrorona-JleiOonumna. OCHOBHEIE IIPUEMBI BBIUHCJICHUS
ONPEIICICHHBIX UHTETPAIOB. IHTErprUpOBaHKE MO YacTsM U 3aMEHOU
IIEPEMEHHOM. [lonstTne 0  mpUOMMKEHHOM  BBIYUCICHUU

OTPEACIICHHBIX WHTErpasioB. MeToAbl BBIUUCICHUS OINpPEACICHHBIX
UHTErpaJioB 10  ¢dopMysiaM MNPSMOYTOJILHUKOB, Tpaneuud u
Cumricona. [IpunoxkeHue onpeneneHHbIX UHTErPATIOB K BIYUCICHUIO
wiom@aae, oobeMoB, MJIMH Iyr. MexaHudeckue W (U3NYECKUE
NPUJIOKEHUS]  OMNpPENENeHHbIX  HMHTerpajioB.  HecoOcTBeHHBIE
UHTErpajbl ¢ OECKOHEYHBIMU IMpelelaMd U OT HEOTPaHWYECHHBIX
dbynkimii. [IpuzHaky cxoauMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
@OYHKIIMK  HECKOJIIBKMX  NepeMeHHbIX. DyHKIMU  HECKOJIbKUX
nepeMeHHblx.  OOmacte  ompenenenus.  llpegen  GyHKmu.
HenpepsiBaocts. YacTHble npou3Boanbie. [lomueiii nuddepennman,
€ro CBSI3b C YaCTHBIMU MPOU3BOJHBIMU. MHBapuaHTHOCTH (HOPMBI
nosHoro auddepennunana. KacarenbHas MIOCKOCTh U HOPMallb K
MOBEPXHOCTU. ['eoMeTpuyecKkuil cMbICI ToJHOTO auddepenimana.
YactHble MpOU3BOAHBIE W TMOJMHBIE AUPGEPEHIIMATBI  BBICIINX
nopsankoB. ®dopmyna Teinopa. HesBubie ¢yHkinuu. Teopembl
cymectBoBanus.  JluddepeHuupoanue  HESBHbIX  (DYHKIUH.
DKCTpeMyMbl (PYHKIIMM HECKOJBKUX TepeMeHHbIX. Heobxomaumoe
yCioBUE 3KcTpeMmyMa. JlocTtaTounsie ycinoBus. MeTon HaMMEHBIINX
KBaJpaToOB. YCJIOBHBIM 3KCTpeMyM. Meron MHOxuTenen Jlarpanxa.
[Ipumepsbl ero NpUMEHEHUS PU TOUCKE ONTUMAIIbHBIX PEILICHUH.
KomrIuiekcHbli aHamm3

KommiekcHple uncna. JleWcTBusS HaJ KOMIUIEKCHBIMH YHCIIAMU.
Tpuronomerpuueckas ¢popma KoMIuiekcHOToO uucna. [lTokazaTenbHas
dbopMa KOMIUIEKCHOTO 4rciia. DyHKIIMU KOMIUIEKCHON TepeMEHHOM.
[IpouzBoaHast GyHKIMHA KOMIUIEKCHOW IEPEMEHHOM.
JuddepenmanbHbie ypaBHEHUS

OObikHOBeHHbIE UG depeHlranbable  ypaBHeHus.  Dusnueckue
3aaun, MpuBoAsAIIMe K IuddepeHnaibHbIM ypaBHEHUSAM. 3ajada
Komm.  Teopema cCyiiecTBOBaHUSI W €IWHCTBEHHOCTU PEIICHUS
3agaun  Komm. Ilome  HampaBieHMd W METOJ  M3OKIIMH.
Juddepenmansabie YpaBHEHHUS MIEPBOTO NopsIKa c
Pa3aeNAIOIIUMHUCS MEPEMEHHBIMU u OJIHOPOJHbBIE
muddepenumansable ypaBHeHus. [Ipunoxenus auddepeHmaabHbIx
YpaBHEHWI TMEPBOTO TIOPSAKA B PA3IMYHBIX OOJIACTSIX HAYKH.
Jluneitnble muddepeHIrnanbHble  YpaBHEHHUs] TEPBOTO  MOPsAKA.
VYpaBuenne bepHymm. Mx pemienne ¢ noMombp0 MeToa0B Jlarpanxxa
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Cemectp 3
Tema 6.

u bepunymmu. uddepennpanbapie ypaBHEHUs] MEPBOTO MOPSAKA B
nonHblx  guddepenuuanax.  VHTErpupyrommii  MHOXUTEIb.
Juddepenmanbibie ypaBHEHHS BBICIIMX MOPAIKOB. 3anava Kormm.
[lonatue o KpaeBbIX 3ajayax s AUPQPEpeHIIMATBEHBIX YPABHEHUH.
VYpaBHeHue, oMycKarollee MOoHWKeHue nopsaka. [Ipunoskenue x
PEIICHUIO 3a7au O JIBWKEHUH (pu3nueckoro MastHuka. OIHOpPOIHbIE
JUHEWHbIE W  HEOJHOPOJHBbIC JHHEHHBbIe Ju(depeHuaIbHbIe
ypaBHeHus. [lonsatue obmero pemenus. Onpenemurens BpoHckoro.
dopmyna JInyBuinsi-OcTporpaickoro. Meron BapUallA
HEOIIPENIEICHHBIX ~ KOA(M(GUIIMEHTOB  PEIICHUST  HEOITHOPOIHBIX
JIMHENHBIX nuddepeHInanTbHbIX YPaBHEHHUH. JIuneinsie
T depeHIaIbHbIE YPABHEHUSI C TTOCTOSIHHBIMH KO3((PHUIIMEHTaMH.
VYpaBHEHHs C TIPaBOMl YacThIO CIENMAIBHOTO BuAa. lIpunoxenus k
OIMCAHUIO JMHEWHBIX Mojeneil. Cucrembl  TuddepeHIrnanbHbIX
YpaBHEHUM, CBOMCTBA MX pelleHUW. PelieHus cuCTeM JIMHEHMHBIX
G depeHITMaIbHBIX YPaBHEHUHN ¢ TIOCTOSTHHBIMH KOA(pGUITEHTaMU

Teopust psaoB

YucnoBble U (pyHKIMOHATIBbHBIE pAnbl. Yucnosble psanbl. [lonsTue
cxomumocTu psana. ['eomerpuueckas mnporpeccus. Heobxonumblit
IIPU3HAK cXoauMocTh pspa. lIpocreimme AEUCTBUS HAX PSIAMH.
CBolicTBa pPSAOB C MOJOXKUTENBHBIMU WieHaMu. lMccnemoBanue
CXOAUMOCTH PSAIOB C NMOMOLIBIO NPHU3HAKOB cpaBHeHUs. [Ipu3Haku
cxomumoctn  Jlamambepa u  Komm. VHTerpanbHblii mpHU3HAK
CXOAUMOCTHU PAIOB c MTOJIOKUTEIIbHBIMU YJICHAMU.
3nakouepenytonecs: psjabl. Teopema JleiOauia. OueHka ocTaTka
3HaKOYepeayIoIerocs psijia. 3Hakouepeyromecs psabl. AOCOIIOTHO
U YCJIOBHO cXoJsimuecs psabl. Teopema 00 aOCOMOTHON CXOIUMOCTH.
QYyHKIMOHAIBHBIE  PAIBL. OO0nacTh CXOOUMOCTH, METOJbI €€
onpezeneHus.  PaBHomepHas M mpaBuibHAas — CXOAMMOCTb
dbyHkimoHabHBIX  psfoB. [lpusnak Beiiepmitpacca. CreneHHbIE
psanbl. Teopema AbGerns. IHTepBai U paguyc CXOIUMOCTH CTETIEHHOTO
pana. Ero paBHOomepHas cxomumoctb. Pan Teimopa. Teopema o
CIMHCTBEHHOCTH  pa3joXeHHs (QYHKIMM B  CTENEHHOW  pAl.
JloctaTouHble YCJIOBUS pPa3ioXkuMocTh (YHKIMH B psia Teitnopa.
PaznoxeHne OCHOBHBIX 3JIEMEHTapHbIX (PyHKIUI B paasl Teitiopa u
Maxnopena. IlpumeHeHHE CTENEHHBIX PSAOB B MPUOIMKEHHBIX
BbluncieHusix. Psaapl @ypoe. Koadduuments: @ypbe u ux cBOMCTBA.
Teopema O CXOIMMOCTH TPUTOHOMETPUYECKMX psAaoB Dypee.
[lonsTne opTOHOPMHUPOBAHHOM cucTeMbl QpyHkuui. E€ mpumeHenue
s pasnoxkenus (QyHkiui. Pa3nokeHne YETHBIX M HEYETHBIX
¢byHkumil B TpuroHoMeTpudeckuil psa Oypoe. CrennanbHbie TPUEMbI
pa3noxkeHuss (PYHKIMM B 3aBUCUMOCTH OT 3aJaHHOTO HWHTEpBaja
pasnoxenus. [Ipuvenenue tpuroHomerpuyeckuM psnoB Pypre B
NpUOTMKEHHBIX BBIYUCIICHUSIX.
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Tema 7.

Tema 8.

KpartHble 1 NOBEpXHOCTHBIE HHTETPAIIBI

JIBoliHON uWHTerpasl. 3ajaud, MPUBOJAIIME K TOHSTHUIO JBOWHOIO
uHTerpana. Ero ompezneneHue U OCHOBHBIE CBOMCTBa. BbruncieHue
JBOMHOTO  MHTErpaja  IOCIENOBAaTENbHBIM  HMHTETPUPOBAHHUEM.
Bemucinenne mmomaneii U 00BEMOB C  MOMOIIBIO JIBOWMHOIO
WHTErpajia. 3aMeHa INEPEMEHHBIX B JIBOMHOM HHTerpaie. J[BOMHOMN
HMHTETpajl B IIOJSIPHOM CUCTEME KOOpJMHAT. TPOMHOM HWHTETpal.
3ajaud, MNPUBOJAIIME K TOHATUIO TpPOWHOro wuHrerpana. Ero
ONpEICJICHNE W OCHOBHBIC CBOMCTBA. BbIUMcIieHWE TPOWHOTO
UHTETpaJla  TOCIEAOBATENbHBIM  WHTETPUPOBAHUEM. 3ameHa
IIEPEMEHHBIX B TPOMHOM HHTErpajie. BblunciieHne TPOWHBIX
UHTETPAJIOB B IWIMHIAPUYECKUX U CHEPUUECKUX KOOpAUHATAX.
PU3NYECKUE U TEOMETPUUECKUE TPUIIOKEHUS TPOMHBIX MHTErPAJIOB
(BbIUMCIICHHE  TUIOMIAJIE  TOBEPXHOCTEH, MacC, CTaTUYEeCKUX
MOMEHTOB, MOMEHTOB MWHEPLUMU U KOOPAMHAT LIEHTPA TSHKECTU
npoCcTpaHCTBeHHBIX (uryp). [lnomanar moBepxHoctu. OrpeneneHue
MOBEPXHOCTHBIX HMHTErpajioB. CBOWMCTBA M MPUMEPHI BBIYUCICHUM.
OnpeneneHre M MpUMEPBl UHTETPATIOB IEPBOTO U BTOPOrO poOJa.
CBolicTBa ¥ MPUMEPHI BEIYUCIICHUIA.

Teopwust monst

Ckaisiproe mose. [Ipow3BomHass IO HAIPABICHUIO W TPAJIHCHT.
[Ipumepsl BpIUMCIEHHA W TpwIoKeHHs. BekropHoe mose. Ilorok
BEKTOPHOIO TOJIsS yepe3 OpPUEHTUPOBAHHBIE IOBEPXHOCTH, €r0
cBoiictBa u (Qusmyeckuii cmbica. Teopema OcTporpajckoro.
JluBepreHuyss BEKTOPHOIO IIOJIsI, €€ CBOMCTBA M BBIYMCIICHUE B
JIEKAPTOBbIX KOOpAWHATAX. DOU3MYECKUHA CMBICI JAUBEPIrECHIIMH.
CosleHoMIalIbHOE  TOJIE, €ro cBoMcTBa. Pabora CHIIOBOro ITOJIS.
Hupkynsauusa BekropHoro noiisi. Teopema Crokca. PoTop BeKTOpHOTO
IOJIsl, €r0 CBOWCTBA M BBIUKCIICHHE B JIEKaPTOBBIX KOOpPAMHATAX.
3ajaun, TPUBOISAIIME K TOHITHIO KPUBOJMHEMHBIX WHTErPAJIOB.
OnpeneneHre KpUBOJIMHEHHBIX HHTErpajoB l-ro poga. OCHOBHBIE
CBOMCTBA  KPUBOJMHEWHBIX  MHTerpajioB  1-ro  poma. MUx
reomMerpuyeckue W (usndeckue npwiokeHus.  OnpeneneHue
KPUBOJMHEMHBIX MHTErpajioB 2-ro pona. (OCHOBHbBIE CBOIMCTBa
KPUBOJIMHEWHBIX HMHTETPAJIOB 2-TO poja. YCIOBUE HE3aBHCHUMOCTH
KPUBOJIMHEWHOTO MHTErpajga 2-ro poaa oT (GopMbl IMYyTH.
IToTeHIMaNbHOE MOJNE, €ro CBOMCTBA. YCJIOBHE MNOTCHIIMAIBHOCTH.
CriocoObl orpe/iesieHus MoTeHIranla.

4.3. Jlekuuu

Ne i/t

O0BeM 4acoB

OuHo-
HasBanue TeMbl 3aouHas
Ounas popma 3a04Has

dopma

dbopma

Cemectp 1

34 6

Tema 1. | Jluneitnas anreGpa 10 2




Tema 2. | AHanuTH4ecKasi TeOMETPHUs 10 2
Tema 3. | MatemaTuueckuii aHaaus 14 2
Cemectp 2 34 6
Tema 3. | MaremaTtudeckuii aHamus 18 3
Tema 4. | KommuiekcHblil aHanms 4 1
Tena 5. Huddepennunansuble 12 5
ypaBHEHHS
Cemectp 3 34 6
Tewma 6. | Teopust psoB 12 2
Tena 7. KpatHble © MOBEpXHOCTHBIC 14 3
UHTErpajibl
Tewma 8. | Teopus mosis 8 1
Uroro: 102 18
4.4. IlpakTH4ecKHe 3aHATHUS
O0Bem yacoB
Ne i/m HasBanue Tembl Ouro- 3aouHas
Ounas dpopma 3a04yHas
dbopma dbopma
Cemectp 1 34 6
Tewma 1. | JIuneitnas anreOpa 10 2
Tema 2. | AHasiuTH4ecKasi TeOMeTpus 10 2
Tema 3. | MatemaTuueckuii aHaans 14 2
CemecTtp 2 34 6
Tema 3. | MaremMaTudecKuii aHau3 18 3
Tema 4. | KommiekcHbIN aHann3 4 1
Tema 5. Huddepenunanbabie 12 5
ypaBHEHHS
Cemectp 3 34 6
Tewma 6. | Teopwust psoB 12 2
Tena 7. KpaTHbie © TMOBEpXHOCTHBIC 14 3
WUHTErpajbl
Tema 8. | Teopus nomus 8 1
Uroro: 102 18
4.5. JlabopaTopHbie padoThI
JlabopaTopHbie pabOTHI IO TUCIUTIIINHE HE MPETyCMOTPEHBI.
4.6. CamocrosiTeibHasi padoTa CTYJIeHTOB
O6beM yacoB
OuHno-
Nen/m | Ha3Banue Tembl Bun CPC Ounas S20UHAS 3aoyHas
dhopma (bopma dbopma
Cemectp 1 76 132
Tuneiinas MOJITOTOBKA K KOHTPOJIBHOMH
Tema 1. anTeGpa pabore; BBITIOJTHEHHE 24 42
WHIMBUYIEHOTO 33 JaHHsI
P ——— MOJArOTOBKA K KOHTPOJIbHOM
Tewma 2. pabore; BBITIOJTHCHHE 24 40
TEOMETPHSI
WH/IMBUYAILHOTO 33 JaHHsI
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MOJrOTOBKA K KOHTPOJIbHOM

Marematnueckui
Tema 3. pabore; BBITIOJIHEHHUE 28 50
aHau3
WHMBUAYAIBHOTO 3aJJaHUs
Cemectp 2 76 132
. | MOATOTOBKAa K KOHTPOJIBHOMN
MaremaTrnueckuit
Tema 3. pabore; BEITIOJTHEHHE 36 68
aHau3
WHMBUAYAIBHOTO 3aJJaHUs
o IIOATOTOBKA K KOHTPOJIBHOU
KomnnekcHsriit

Tewma 4. pabore; BBITIOJTHCHHE 12 22
aHau3
WHIVBUAYAITBHOTO 3aJaHUs
MOJITOTOBKA K KOHTPOJIBHOM

Tema 5. Huddepennmans

pabore; BEITIOJTHEHHE 28 42
HBIC YPaBHCHUS
WHIMBUIyILHOTO 33 JaHHSI
Cemectp 3 76 132
MOJATOTOBKA K KOHTPOJIBHOH
Tema 6. | Teopus psaoB pabore; BBITIOJITHCHHE 30 42
WHIMBUIYITBHOTO 33 JaHMs
KpatHusbie U | MOATOTOBKA K KOHTPOJBHOM
Tema 7. | noBepXHOCTHBIE | paboTe; BBIIIOJIHEHHE 22 42
WUHTETPaIbl WH/IMBUIyJILHOTO 33 IaHHsI
MOJATOTOBKA K KOHTPOJIBHOH
Tema 8. | Teopus noss pabore; BBITIOJITHCHHE 26 48
WHIMBUIYAITBHOTO 33 JaHus
Uroro: 228 396

4.7. KypcoBbie paGoThl/IPOEKTHI.
KypcoBsie pabOoThI O JUCHUILIIMHE HE MPETyCMOTPEHBI.

5. Odpa3oBaTejibHbIE TEXHOJOTHH

[IpenonaBanne MUCIMIUIMHBI BEJETCS C TPUMEHEHUEM CIIEAYIONINUX BUOB
o0pa3oBaTeIbHBIX TEXHOJIOTHH:

— TPAJUIIUOHHBIE OOBICHUTEIBHO-UUTFOCTPATUBHBIE TEXHOJIOTHH, KOTOPhIE 00ecIie
BPEMEHU;

— TEXHOJIOTUU TPOOJIEMHOT0 OOYy4YEeHUSs, HAMPABICHHbIE HA Pa3BUTHE IO3HABATEII
pasperieHue KOTOPBIX IO3BOJISET CTYIASHTAM AaKTHBHO YyCBaWBaTh 3HAHUS
(MCTIONB3YIOTCS TOUCKOBBIC METOIBI; TOCTAHOBKA MTO3HABATEIILHBIX 3a/1a4);

— TEXHOJIOTHH Pa3BHUBAIOIIETO OOyUYCHHS, TIO3BOJISIIONINE OPHCHTHPOBATH
y4eOHBI Tpomecc Ha IOTCHIMAJIbHBIE BO3MOXHOCTH CTYIEHTOB, UX
peaTu3annio U pa3BUTHE;

— TEXHOJIOTUU KOHIICHTPHUPOBAHHOTO OOYYCHHS, CYTh KOTOPHIX COCTOHUT B CO3/aHI
CUCTEMHOTO M3Y4YEHUS COJEPKaHUs yUeOHBIX TUCIUILIMH 32 CUET 00bEIUHCHUS
3aHITHI B TeMaTHYECKUE OJIOKH;

— TEXHOJIOTUU MOJIYJIBHOTO OOYYEHUSsI, TAfOIINE BO3MOXKHOCTh O0ECIICYCHUS THOKOC
WHUBUyaIbHOMY Y4eOHOMY TUTaHY);

— TexHOJoTuu auddepeHInpoBaHHOTO O0YyYEHHs, 00ECIEeYNBAIOIINE BO3MOXKHOCT
peanu3oBaTh B KYyJbTYpPHO-00pa30BaTEbHOM MPOCTPAHCTBE YHUBEPCUTETA
UJICEO CO3JIaHUS PaBHBIX BO3MOXHOCTEH JIJIsl TIOTy4YeHUs] 00pa30BaHUs



— TEXHOJIOTUU aKTUBHOTO (KOHTEKCTHOTO) O0YUYEHHS, C TIOMOIIBIO KOTOPBIX OCYIIE
METOJIbI OOy4EeHUS) U T.JI.

MakcumanbHas 3 (EKTUBHOCTD MEIarOTHISCKOTO MpoIecca JOCTUTACTCs
yTeM KOHCTPYHPOBAHHUS  ONTHMAJIBHOIO  KOMIUIEKCA  IEJaroruvyecKux
TEXHOJOTHMH W (WIM) WX DOJEMEHTOB Ha JIMYHOCTHO-OPHUCHTHPOBAHHOM,
JEITEILHOCTHON, OMAJTOTHYECKOM OCHOBE M HCHOIL30BAHUS HEOOXOIMMBIX
COBPEMCHHBIX CPEJICTB O0YUCHUSI.

6. @®opMBbI KOHTPOJIS OCBOEHHUS TUCHUILINHBI

Texkymas arrecranuss CTYAEHTOB NPOWU3BOAUTCA B  JUCKPETHBIE
BPEMEHHBIE  MHTEPBAJIBI  JIEKTOPOM  WJIM  [IPENOAABATENEM,  BEAYIIHUM
MPaKTUYECKUE 3aHATHUS N0 IUCHUILIMHE B CIEAYIOMUX (hopMax:

— ()pOHTANIbHBIE U UH/IUBUAYaJIbHBIE OMTPOCHI;

— KOHTPOJIbHBIE PaOOTHI;

— 3aIIMTa UHAUBUIYaJIbHBIX/TOMAIIHUX 3a/1aHuH.

DoH/BI OLICHOYHBIX CPEICTB, BKJIIOYAIOLIME TUIIOBBIE
VH/IMBU/1yaJIbHbIE/TOMAIIHUE 3aJaHus, KOHTPOJbHBIE pPAaOOThI, IO3BOJISAIOIINE
OLEHUTh PE3YJIBTAThl TEKYLIEW U MPOMEXKYTOUHOM aTTecTaldy OO0Yy4aroUIUXCsl 110
JAHHOW JUCLMIUIMHE, TMOMELIAIOTCS B MPWIOKEHHMM K padoueil mporpamme B
cootBeTcTBUH ¢ «IlonoxeHnem o poH/Ie OLIEHOUHBIX CPEICTBY.

[IpomexyTouHass arrTecTanus IO PE3yiabTaTaM OCBOCHHUS JTHACIUILUIMHBI
IPOXOAUT B (OpME MUCBMEHHOTO 3K3aMEHa, BKIIIOYAIOIIET0 TEOPETHUECKHUE
BOIIPOCHl M IIPAKTUYECKUE 3aJaHus. B cilydae HENOJIHOrO, CIIOPHOTO WM
HEKOPPEKTHOT'O BBINOJHEHHS 3aJaHus INMHCbMEHHOIO DK3aMEHA, IOIYCKaeTCs
YTOUHSIIOIIUNA YCTHBIM ONPOC CTYJAEHTAa, HA OCHOBAaHHH KOTOPOTO BO3MOYKHA
KOPPEKTUPOBKA OLEHKH PE3YNbTATOB MPOMEXKYTOUHOW arrectanuu. Jlomyck k
IIPOMEXYTOYHOM AaTTECTALMA IPOU3BOAUTCS HA OCHOBAHUU IOJIOKUTEIBHBIX
pe3yJabTaTOB M0 BCEM (pOpMaM TEKYILEro KOHTPOJIS.

B sKk3aMeHalMOHHYIO BEIOMOCTH M 3a4YETHYH) KHUKKY BBICTABIISIOTCS
OLIEHKH 10 IIKaJie, IPUBEJCHHON B TaOJIUIIE.

IIIxama oneHUBaHUS XapaKTepI/ICTI/IKa SHaHUA NIPpEAMETAa U OTBETOB

OTJINYHO (5) CryneHT T1iyOOKO M B TOJHOM OOBbEME BIaJEeT NPOrPaMMHBIM
MarepuanoM. ['paMOTHO, MCUepIbIBAIOIIE U JIOTHYHO €ro H3jaraer B
YCTHOM MM nrcbMeHHO# (opme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JIUTEPaTypy, NPOSIBIISIET TBOPUYECKUIN MOAXOJ B OTBETAX HA BOIPOCHI U
NpPaBUIbHO OOOCHOBBIBAET NPHUHATHIE PEIICHUS, XOPOILIO BiajeeT
YMEHUSIMU ¥ HaBbIKaMU MTPU BBINOJTHEHUH MPAKTHYECKHX 3a]1au.

xopouio (4) CryneHT 3HaeT NporpaMMHBIA Marepuall, IPpaMOTHO M IO CYTH
u3JlaraeT ero B YCTHOM WJIM TNHCbMEHHOM (Qopme, pomyckas
HE3HAUUTEIIbHBIE HETOYHOCTHM B  YTBEPKICHHSAX, TPAKTOBKAX,
ONpPENENEHUAX W KaTEropusAx WIM HE3HAYUTEIbHOE KOJINYECTBO
omn6ok. [Ipu 3ToM BiaseeT He0OOXOAMMBIMA YMEHUSMHU U HaBBIKAMU
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/1a4.

yI0BIETBOPUTENBHO (3) | CTyneHT 3HaeT TOJBKO OCHOBHOM IpPOTrpaMMHBIA  Marepual,
JIOMTYCKAaeT HETOYHOCTH, HEJOCTaTO4YHO YETKHE (HOPMYIHPOBKH,
HENOCJIE0BAaTENbHOCTh B OTBETaX, M3JIaraéMblX B YCTHOM HWJIH
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nucbMeHHoU ¢opme. [Ipu 3TOM HETOCTATOYHO BiIA/ICET YMEHUSIMHU H
HaBBIKAMH TPU BBINOJHEHUU TMpaKTUYECKUX 3anad. Jlomyckaer 1o
30% omuboK B U3JIaraeMbeIX OTBETAX.

HEYJOBIETBOPUTENBHO (2) | CTyIeHT He 3HAeT 3HAYMTEIIbHOM YacTU MPOrpaMMHOr0 MaTepHala.
[Tpu 3TOM OMyCKaeT MPUHIMIMATIBHBIE OIIUOKY B JOKA3aTEIbCTBAX,
B TPAaKTOBKE MOHATUM M KAaTETOpU, MPOSBISAET HU3KYIO KYIBTYPY
3HAaHUW, HE BIAJEET OCHOBHBIMU YMEHHSIMH M HaBBIKAMU MPHU
BBITIOJIHGHUM TpakTUyeckux 3amad. CTyAeHT OTKa3bIBaeTcsi OT
OTBETOB Ha JIONOJHUTENIbHBIE BOIIPOCHI.

7. YueOHO-MeTOANYeCcKOe u NpOrpaMMHO-UH(OPMALTMOHHOE
o0ecneyeHre TUCHUIINHBI:

a) OCHOBHAs JIMTEpaTypa:

1. Kupkunckuit A.C., MaremaTudeckuii aHanu3 : YdeOHoe rmocooue mis
By30B / Kupkunckuit A.C. - M.: Akagemuueckuii IIpoekt, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : snektponHbii // DBC
"KoHcynbTaHT cTyaeHra" ; [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara
ooparmienus: 02.09.2021). - Pexxum gocTyna : 1o MoJImucKe.

2. Makcumenko B.H., Kypc marematnyeckoro anammza : y4eOHUK /
Makcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepus "YuyeOHUKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : osnexktponusii // 3BbC
"Koncynprant cryneHra' : [caiT]. - URL )
http://www .studentlibrary.ru/book/ISBN9785778229143.html (mata
obpamienust: 02.09.2021). - Pexxum goctyna : 1o MoJITUCKeE.

3. IlonoB B.C., JIuneitnas anredpa : yueoHnoe nocodue / B.C. [Tomos - M. :
NznarensctBo MI'TY um. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Texct : anexrponnslii / ObC "Koncynsrant crynenta" : [caitt]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mara
obparmienus: 02.09.2021). - Pexxum goctymna : 1o MoJImucKe.

4. Yeromun A.Il, JluneitHas anreOpa W aHaJIUTHYECKass TE€OMETpHUS :
yuebHoe nocodue / Yeronun A.Il. - PoctoB H//] : U3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Texcr : snexrponssii // OBC "KoncynbTant
cTtyaeHTa" : [caliT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (mara
obpamenus: 02.09.2021). - Pexxum qocTymna : 1Mo MOAMKUCKeE.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. bexnemumieB J[. B. Kypc ananuTmueckoil reomMeTpuu W JIMHEWHON
anre6psl [Tekcr] : yueOnuk / JI. B. bexnemumes. - 5-e u3z., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. ®. Kparkuit kypc mMaremaruyeckoro anamuza [Tekcr] :
yuebnuk / A. @. bepmant, U. I'. ApamanoBud. - 8-e u3n., uchp. u Jom. - M. :
Hayxka, 1973. - 720 c.

3. bepman I'. H. COopHuk 3amad mo Kypcy MaTeMaTHYEeCKOTO aHalln3a
[Texcr] : yue6. mocobue / I'. H. bepman. - 20-e uza. - M. : Hayka, 1985. - 384 c.
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4. Mauxo I1. E. Beicuias maremaTtuka B YINpaKHEHUSAX U 3aqadax: Yueo.
[Tocobue nns By3oB / Il. E. Jlanko, A. I'. Ilonos, T. . KoxeBnukona, C. II.
Hanko. — 7-¢ wu3a., uchnp. - M. : OO0 «MznarensctBo ACT»: OOO
«M3parenbctBo « Mup u O0pazoBanuey, 2014. - 816 c.

5. Knerenuk /1. B. COopHuK 3a71a4 0 aHAIUTHYECKON reomeTpuu [Teker] :
yue0. nocobue aisg Bry30oB / [. B. Knerenuk ; non pen. H. B. Ebumosa. - CIIO. :
"CneunanbHas aureparypa’, 1998. - 200 c.

6. 'pubanoB B. M. Bricmiast matematuka. Kypc nexmuit. 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. Briciias matematuka. Kypce nexmuii. Y. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. 'pubanoB B. M. Beicmias maremaruka. Kypc nekmuit. Y. 3 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. llIsexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2003. - 174 c.

9. tIneiinep B. E. Kparkuit kypc Boiciieit Marematuku. B 2 1. [Teker] :
yue0. nmocooue / B. E. llueitnep, A. U. Cayukuii, A. C. lllymoB. - 2-¢ usn.,
nepepad. u jom. - M. : Beicm. mikona, 1978. - 328 c.

10. C6opHuk 3ama4 o MmaTemaTuke Jijist BTy30B. Y. 1. JIluneitnas anredpa u
OCHOBBI MaTeMaTHdeckoro ananusa [Tekct] : yued. mocobue / moxa pen.: A. B.
Edumoga, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 464 c.

11. COopnuk 3amau mo marematuke naias BTy3oB. Y. 2. CneuuaibHble
paszeinbl MaTeMarudeckoro ananusa [Tekcer] : yue0. mocodbue / moa pea.: A. B.
Edumoga, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 368 c.

12. byrpos S. C. Breicmas marematwka. B 3 1. Jluddepennuansuoe n
HHTerpajabHoe ucunciienue [Tekct] : yaeonuk st By3oB / . C. byrpos, C. M.
Huxonbckuii. - 8-¢ uzn., crep. - M. : [Ipoda, 2007. - 509 c.

13. Kynpssues B. A. Kpatkuii kypc Bbicuielt matematuku [Tekcr] : y4eo.
nocobue / B. A. Kyapsisues, b. I1. JlemunoBuu. - 4-e uz., nepepad. u nom. - M.
: Hayka, 1975. - 624 c.

14. TluckynoB H. C. JluddepeHnmanbHoe U HHTETPAITHHOEC HCUMCICHUS:
st BTy3oB. [Tekct] : y4e6. mocobue / H. C. Iluckynos. - 13- m3a. - M. :
Hayxka, 1985. - 560 c.

15. byrpos . C. HuddepeHunanbHoe U HHTETPATbHOE MCUUCICHUE
[Tekcr] : yueOnuk / . C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432
C.

B) METOANYECKHE YKAZAHMS:

1. MeTouueckrue peKOMEHIAIMA U COOPHUK IIPUMEPOB JIJIs1 BBITIOJHCHHS
VH/IMBUYaJIbHBIX 33aJlaHUWA 10 BbICIed Maremartuke. Paznen: «JIunevinas u
BEKTOpHasi anreOpa» Mg CTYIACHTOB WHXCHEPHBIX, JJICKTPOTEXHUYECKUX W
HYKOHOMHUYECKUX HAIpPaBICHUI MOATOTOBKHU [DIIEKTPOHHBIN pecypc] / cocT.: B.
B. Mansii, /. B. Mansiid, B. C. Illenokos. - JIyrauck : JIHY um. B. Jans, 2019.
- 156 c.
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2. Meroandeckue yka3aHUsT K TPAKTUYECKOHW paboTe MO JUCITUTIIMHE
“Bpiciias maTeMatnka’ [DnekTpoHHBINM pecypc] . U.1 : Jlunelinas anrebpa u
aHajguTHyeckas reomerpus / coct.: B. B. Mansriit, /[. B. Mansrii. - JlyraHck :
JIT'Y um. B. Hansa, 2015. - 82 c.

3. Mertoauyeckue ykazaHus K MPaKTUYECKOM padoTe MO JUCUUILTUHE
“Bpiciias maTeMatuka” [DnekTpoHHBIM pecypc] . Y. 2 : Huddepennuanbaoe
ucuucaenue / coct.: B. B. Mansiit, . B. Mansrit. - JIyrauck : JII'Y um. B. Jlans,
2015. - 71 c.

4. Metomuyeckne yKa3zaHUS K MPAKTHUECKOW paboTe MO IUCIUTUINHE
“Beiciias matematuka’ [OnexktpoHHbii pecypc] . Y. 3 : HurerpanbHoe
ucuncienne / coct.: B. B. Manwrii, /[. B. Mansrii. - JIyranck : JIT'Y um. B. [lans,
2015.-70 c.

5. Meroandeckue ykazaHUd K MPAKTAYECKOW paboTe MO AUCHUILIMHE
“Bpiciiasg marteMatuka’ [DnekTpoHHbIM pecypc] . Y. 4 : OyHKUMH MHOTHX
nepemeHHbIX. [(uddepennmansupie ypaBuenus / coct.. B. B. Mansiid, JI. B.
Manmnsrit. - JIyranck : JII'Y um. B. [Jans, 2015. - 67 c.

6. Meroauueckue yka3aHUsI K TPAKTUYECKOH paboTe MO JUCIUIUIMHE
“Bpiciias Maremaruka” [DnekTpoHHbId pecype] . U.5 : Psanaer / coct.: A. B.
Bumnesckui, B. B. Maneii, JI. B. Mansnii. - Jlyrauck : BHY um. B. Jlans,
2013. - 80 c.

/. Mertoauueckre yKazaHUsi K MPAKTUYECKOW padoTe MO JUCIUILIMHE
“Beicnasg  marematuka”’ [DnekTpoHHbIM pecypc] . U.6 :  Kparnsle,
KpUBOJIMHENHBIE, TTOBEPXHOCTHBIE WHTEerpaibl. Teopus moss / coct.. A. B.
Bumnesckuii, B. B. Mansiii, JI. B. Manwiit. - Jlyranck : BHY um. B. [lans,
2013. - 80 c.

r) HHTEPHET-Pecypcehl:

MuHuCcTEepCTBO HayKH U BhICIIeTo oOpa3oBanus Poccuiickoit deneparuu
— https://minobrnauki.gov.ru/

OdenepanpHas ciyx6a 1o Ham3opy B cdepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

[Topran denepanbHBIX rOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
BBICIIICTO 0Opa3oBanus — http://fgosvo.ru

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

Nudopmarnmonnas cucrema «EarHOE OKHO JTIOCTymHa K 00pa30oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/

®denepanbHbI HIEHTP HHGOPMAIMOHHO-00pa30BaTEIbHBIX PECYpPCOB —
http://fcior.edu.ru/

JJIeKTPOHHBIE OMOJIHOTEYHbIEC CHCTEMbI H PeCYpPChI

DNeKTpOHHO-0uOmoTeuHass cucrema «KOHCynbTaHT —cCTyaeHTay —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIEKTPOHHO-ONOIHOTEeYHAS cucTema «StudMed.ru» —
https://www.studmed.ru

HNupopmanuoHHbIi pecypc OnOIMOTeKH o0pa3oBaTeJbHOM
OpraHu3anuu

Hayunas 6ubnmorexa nmenu A. H. Konsiea — http://biblio.dahluniver.ru/
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8. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne TUCIUININHbI
OcBoeHUE IUCHUIUIMHBI «MaremMaThka» MpearoaaracT HCIOJb30BaAHUE
aKaJEMHYECKUX ayJUTOPUN, COOTBETCTBYIOIIMX JICUCTBYIOIIMM CAHUTAPHBIM U

IMIPOTUBOIIOKAPHBIM IIpaBUJIaM U HOpMaAM.

[Tpouee: pabouee MecTo HperoaaBaress, OCHAICHHOE KOMITBIOTEPOM C
noctynoM B HTepHeT.
[IporpamMmMHO€e obOecnieyeHue:

DYHKIHOHAIBHOE
Ha3HAYeHHUe

Becmiiatnoe
NMpPorpaMMHoe
of0ecreueHmne

CceblIKH

OducHblii maker

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

IToyTOBBIIT KJIUEHT

Mozilla Thunderbird

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

DailsI-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
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoreiiep VLC http://www.videolan.org/vic/
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