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JIuct cornacoBanus PIIY ]|

PaGouass mnporpamma yuyeOHOM aucHUIUIMHBI «MaTemaTHKa» MO HalpaBICHUIO
noaroroBku 15.03.02 Texnomornyeckue MamuHel 1 o0opynoBanue. — 17 c.

PaGouas mporpamma yueOHOI aucuMiiuHbl «MaTemaTuka» COCTaBlieHa Ha OCHOBE
denepanrbHOTO TOCYIapCTBEHHOTO 00pa30BaTeNLHOTO CTAHJAPTa BBICIIETO OOpa30BaHUs IO
HampaBieHu0 1oarotoBkd 15.03.02 TexHojornyeckue MammHbl W 000pyIOBaHUE,
YTBEPXKACHHOIO IpUKa30M MMHHCTEpPCTBA HayKd M BbIcHIEro oOpa3zoBaHusi Poccuiickoit
Oenepannn - ot 09 aBrycra 2021 roma Ne 728 (¢ W3MEHEHUSMH MW JOIMOJTHEHHUSIMU),
3apETUCTPUPOBAHHOIO B MunucrepcTse FOCTULIUN Poccuiickoit ®denepauun
07 centsa0ps 2021 roga 3a Ne 64910, yueOHoro maHa mo HarnpasiaeHuto noAaroroBku 15.03.02
TexHONMOrHYECKNE MAIIUHBI U 00opynoBanue, (Mpoduiab «MamuHbl U anmaparbl MUIICBBIX
npou3BoacTB») U IlomoxkeHust o paboueit mporpamme ydeoHor aucuumumasl B ®T'BOY BO
«JIT'Y um. B. Hans».

COCTABUTEJIb:
KaHJ. TeXH. HayK, JIOL., 3aBeyoNuil kadenpoii npukmagHoil Mmaremaruku Mansiii B.B.

Pabouass mporpamma y4ueOHOW AMCHUIUIMHBI YTBEP)KICHA HA 3acelaHuH Kadeapsl
HPHUKIIATHON MaTeMaTHKU
18 anpenst 2023 roxa, mporoxon Ne 10

3aBenyrouuii kadeapoil IpUKIATHOW MaTeMaTHKU Maublit
B.B.

[lepeytBepxkaeHa: « _ » 20 ropa, mpotokoi Ne

CornacoBaHa:
Hupexrop WHCTUTYTA TEXHOJIOTU u VHXEHEPHOU MEXaHUKH

Morunsnaasg E.I1

PexomeHnnoBaHa Ha 3acelaHUM  y4€OHO-METOAMYECKOM KOMHCCHUHM WHCTHUTYTa
(daxynbTeTa KOMITBIOTEPHBIX CHCTEM M HH(POPMAIIMOHHBIX TEXHOIOTUN
19 anpens 2023 roxa, nmpotokon Ne 8.

[Ipencenarens y4eOHO-METOIMYECKOW KOMMCCHUU (DaKyiabTeTa KOMIIBIOTEPHBIX CHUCTEM U
UH(POPMALIMOHHBIX TEXHOJOTHI Berposa
H.H.

© Mausiii B.B., 2023 rozx
© ®I'bOY BO «JIT'Y um. B.JIAJIS», 2023 rox



CTpyKTypa U cojep:KaHue TUCUUILIHHBI

1. leau u 3a1a4M JMCUMILINHBI, €e MECTO B y4eOHOM Mpoliecce

JluciuiuiiHa MpeAcTaBiIsieT CO0OM H3JI0KEHUE OCHOBHBIX IMOJIOKEHUMN
MaTEMaTUYECKOr0 aHaIN3a, AaHAJIMTUYECKON TeOMETpUM U JIMHEWHOU anreOphl,
HEOOXOAUMBIX JIJIS1 U3YYEHUS CIIEIUATbHBIX JUCIUTUIMH.

Llens m3ydeHUs: TUCUUIUIMHBI — OBJIAJIEHUE CTYIEHTAMH HEOOXOJMMBIM
MaTeMaTUYECKUM amnmnapaToM, MOMOTAOIIUM aHAIU3UPOBATh, MOACIUPOBATH U
pelaTh 3a/1a4i B paMKax MPUKIAIHBIX UCCIETOBAHUM.

3agaun: pa3BUTHE JIOTMUECKOTO M aOCTPAKTHOTO MBIIUICHHUS CTYJEHTOB,
OBJIaJICHUE CTYJACHTAMU METOJIaMH HCCJICIOBAHUSI U PEIICHUS MaTEeMaTUYECKUX
3a/may; BBIPAOOTKAa y CTYJAEHTOB YMEHHS CaMOCTOSTEIBHO PACHIUPSITH CBOH
MaTeMaTUYECKUE 3HAHUS U MPOBOJAUTH MATEMAaTUUECKUN aHAIU3 MPUKIIATHBIX
3ajiay.

2. Mecto nucunimuiuabl B ctpykrype OIIOII BO

HMucuuminHa «MaTtemaTruka» BXOIUT B MOAYJb €CTECTBEHHOHAYYHBIX
JUCIUTUINH 00s3aTeNIbHON YacTH y4eOHOro IJIaHa.

HeoOxoaumbiMKu  yCIIOBUAMM JIJIE  OCBOCHHUS JUCIMIUIAHBI  SIBIISIOTCS:
3HaHHE OJJIEMEHTAapHOW MaTeMaTHUKU: aireOpbl, TEOMETPHUH, 3IIEMEHTAPHBIX
(GyHKIIUN 1 OCHOB MAaTEMAaTHUYECKOTO aHaJIN3a; YMEHUS peliaTh TUIOBBIC 3a/1auu
AJIEMEHTAPHON  MaTeMaTUKHW, HaBBIKM  MBICIUTEIBHOU  JIEATEIbHOCTH,
JIOTUYECKOTO aHaJli3a, MaTEMaTHUYE€CKOTO U TEOMETPUUYECKOTO MBIIIIJICHUS.

ConepxaHue AUCIUIUIMHBI  SBJSIETCS  JIOTMYECKUM  IPOJIOIKEHUEM
COJICpKaHMS DJIEMEHTAPHOW MATEMAaTHUKU M CIY>KUT OCHOBOW JJII OCBOEHUSA
CIIEUAJIBHBIX WHKEHEPHBIX TUCITUILINH.

3. TpeOoBaHus K pe3yabTATaM OCBOEHUS CONEPKAHUS TUCUUILINHBI

CtyneHThl, 3aBEpIIMBIIME W3Y4YCHHE AUCIHUIUIMHBI «MareMaTukay,
JTOJKHBI

3HATh: OCHOBHBIEC TIOHSITHS U METOJbI MATEMATUYECKOTO aHAJIM3a, B YACTH
nudpepeHnnanbHOTO0 U UHTErPaJbHOTO UCYHCICHUS, TEOPUH PSJIOB; TEOPHUH
JUHENHON anreOphl; aHATIMTUYECKON TeOMETpHH; TeopuH IudQepeHIaTbHbIX
YpaBHEHUI; OCHOBHBIC aJTOPUTMBlI THIMOBBIX YHUCJICHHBIX METOJOB PEIICHUS
MaTeMaTUYECKHUX 3ajad.

YMETh: HCTIOJIb30BaTh METO/IbI MaTeMaTUYECKOTO aHanusa,
aHAIMTHUYECKOW  TEeOMETpPUM, JIMHEWMHOW  anreOpbl, Teopun  (QyHKUUN
KOMIUIEKCHOTO TIEPEMEHHOI0; HCIIOJb30BaTh OCHOBHBIC MNPHUEMBI 00paOOTKU
AKCIIEPUMEHTAIBHBIX JaHHBIX.

BIIJICTh: MAaTEMAaTUYECKUMH TIOHSITHSIMU U CHMBOJIAMU JISI BBIPAKEHUS
KOJJMYECTBEHHBIX U KQUECTBEHHBIX OTHOIIIEHU, MaTEMaTUYECKUMHU METOIAMH U
QITOPUTMAMH B TIPUIIOKCHHSIX K TEXHUYECKUM HAYKaM.

[lepeuniciienHble pe3ynbTaThl OOpa30BaHUS SBISIOTCS OCHOBOW ISt
dbopmupoBanus craeayrommx kommereHimii (B coorBerctBun ¢ ®I'OC BO u
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TpeOOBaHUSIMU K  pe3yJibTaTaMm
nporpammsl (OITOIT BO):

obmenpodeccuoHaTbHBIX
OIlK-1

OCBOCHMHA

OCHOBHOU

o0Opa3oBarTenbHON

crocobdeH MMPpUMCHATh CCTCCTBCHHOHAYYHBLIC U O6HICI/IH}KeHepHI)Ie

3HAHUS, METOJbl MATEMAaTHUYCCKOTO aHAIW3a W MOJICIUPOBAHHS B
po(eCCHOHATTEHOM ESITEIIBHOCTH

4. CTpyKTYypa " coiepKaHue TUCHUILTHHBI

4.1. O0bem yueOHOM JUCHMILUIUHBI U BBl Y4e0HOI pa0doThl

O6nem vacos (3.€.)
Bit yueGHoi paboTs! Ounas OuHo- 3aouHas
dhopma 3a04Has dbopma
dbopma
O6mmas yuebHast Harpy3ka (Bcero) 504 504
(14 3a4. en) (14 3ay. en)
Ob6s3arenbHas ayIUTOpHAas yueOHas 272 46
Harpyska (Bcero)
B TOM YHCIJIC:
Jlexumn 136 24
CeMuHapCKue 3aHSATUS - -
[TpakTHueckue 3aHsTUS 136 22
JlaboparopHbie pabOTHI - -
KypcoBas pabota (KypcoBoil MPOEKT) - -
WuauBuayaibHOE 3a1aHKE 1-3 cem. 1-3 cem.
CamocrosTenbHas paboTa cTy1eHTa (BCero) 232 458
dopma aTTecTanuu DK3aMeH; 9K3aMeH
(1-3 cem.) (1-3 cem.)

4.2. Conep:kaHue pa3aejioB IMCHUIIMHBI

Cemectp 1

Tema 1.

Jlunetinas anrebpa

Marpuiel. Onepanuu Haj matpuriamu. Onpenenutenn. CBoiicTBa
onpenenutenen. Paznoxxenue onpenenureneil. MeTobl BIYUCICHUS
ornpenenureneit. OOpaTHas MaTpuIa.

Martpuunbie ypaBHeHUs. Panr wmarpuibl. CUCTEMBI JIMHEHHBIX
anreOpanyecknx ypaBHeHuil. Matpuunsiii Meton. Merton Kpawmepa.
Meron Taycca. Teopema Kponekepa—Kanemm. ®dyHaameHTanbHas
CUCTEMA PELLICHUN.

Bekropel. JluHenHble onepauuyd  Haa  BekTopamu. JIMHenHas
3aBUCUMOCTh BekTOpoB. basuc. Koopaunatel BekTopa B 0aswuce.
JlericTBHsL ¢ BEKTOpaMH B KOOPJAMHATHOM IPEJCTaBiIeHUU. [ekapToBa
cucTeMa KOOpaAuHAT. V3MeHeHrne KOoopAWHAT TMpH 3aMeHe Oasuca u
Hayayia KOOpJ1Har.

[Tpoekuus BekTopa. CkaisipHOe MPOU3BEACHUE BEKTOPOB. BekropHoe
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Tema 2.

Tewma 3.

IPOU3BeACHNUE BEKTOPOB. CMEIIAHHOE IPOU3BEACHHUE.

Jlunelinple omneparopbl Ha TUIOCKOCTH. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHbIE 3HAUEHUs JIMHEWHOro omeparopa. Ksamparnynbie
(hopMBL.

AHanMTHYECKast FEOMETPUS

[Ipocreiime 3aaud AHAMTUYECKOW TE€OMETPUM HA IUIOCKOCTH.
VYpaBHEHHE JMHUM HA IUIOCKOCTH. YPAaBHEHHE MNPSAMON C YIJIIOBBIM
k03 durmenToM. YpaBHeHHE NPSMON € YITIOBBIM KO3 dUITHEHTOM,
IIPOXOIALIEN Yepe3 TaHHYIO TOUKY. Y PaBHEHUE NPSAMOM, IIPOXOISILIEN
yepe3 ABE JaHHbe Touku. OOlee ypaBHEHHE MPSIMOM. YpaBHEHHE
npsiMOM B «oTpe3kax». HopmampHoe ypaBHeHue mnpsimon. Kpussie
BTOPOT'O MOPSAIKA.

YpaBHEHHE TMOBEPXHOCTH B IPOCTPAHCTBE. YPABHEHME IUIOCKOCTH,
MPOXOIAIIEN Yepe3 NaHHYK TOYKY, C 3aJlaHHbIM HOPMAaJIbHbIM
BekTOpoM. OOliee ypaBHEHHE IJIOCKOCTU. YPaBHEHHE IUIOCKOCTU B
«OTpe3Kax». Yroil MEXIy JABYMs IUIOCKOCTAMHU. Y CIOBUSA
[APAUIEIBHOCTY U NEPHEHAMUKYISPHOCTH  JIBYX  IUIOCKOCTEH.
HopmanbHOE ypaBHEHHME IUIOCKOCTH. PaccrosHue OT TOYKM 110
IUIOCKOCTH. Y PaBHEHUE IUIOCKOCTH, IIPOXOAILEH Yepe3 TPU TOUKH.
YpaBHEHUsT NpAMOM JMHMM B IIPOCTpaHCTBE. KaHOHMYeckue u
MapaMETPUYECKUE  YPABHEHUSA MOPSIMOW. YPaBHEHUS  MPAMOM,
IIPOXOIAIIEN Yepe3 NBE TOYKH. YTOJI MEXIY JBYMS IPSIMBIMH.
YcnoBus mapauieIbHOCTA W NEPIEHIMKYISIPHOCTH JABYX MPSMBIX.
[Ipsmass ¥ IUIOCKOCTH B IIPOCTPAHCTBE: YIOJI MEXIY MPSAMON U
IUIOCKOCTBIO, YCJIOBHUSI TEPECEUYEHHs] TNPSAMOM IUIOCKOCTH, YCIIOBHS
MapAJUIETBHOCTH U MEPIIEHAUKYIIIPHOCTH IPSIMOU U TUIOCKOCTH.
[ToBepxHOCTH BTOpPOrOo mnopsaka. LlWmMHApUYECKHE TNOBEPXHOCTH.
Chepa. Konycel. Ommuncoun. ['mnepOomoumapl. [Tapabomonms.
['eomeTprueckre CBOMCTBA 3TUX TOBEPXHOCTEN.

[lonspHbie KOOpAMHATHI Ha IUIOCKOCTH. Crhupaiis  Apxumena.
[Mumunnpuyeckue U chepudeckue KOOpPAWHATHI B IPOCTPAHCTBE.
Paznuunbpie  crmocoObl  3alaHUsl  JIMHAA U TIOBEPXHOCTEH B
IIPOCTPAHCTBE.

Maremarryeckuil aHaIn3

MuoxectBa BemiecTBeHHbIX  umcel. DyHkuusa. OOnacth  ee
onpeaenenusi. CrnocoObl  3amaHus. (OCHOBHBIE — DJIEMEHTapHbIC
(GyHKIMH, UX CBOMCTBA U Tpaduku. UHCIOBbBIE MOCIEA0BATEILHOCTH,
MX PpOJb B BBIYMCIUTEIBHBIX Tmpoueccax. IIpemen umcnoBou
nocyeAaoBarebHOCTH.  CylIeCcTBOBaHHME  Mpefena  MOHOTOHHOM
OTPAHHYEHHOM MOCIIEI0BATEILHOCTH.

[Ipenen yHkIMi, OCHOBHBIC TOHITHS U CBOMCTBA. OHOCTOPOHHUE
npeaensl.  [lepBelidi 1 BTOpOM 3ameuarenbHble TNpenensl. [Ipenen
byakimu B OeckoHeyHOCTH. [Ipemenpl MOHOTOHHBIX —(DYHKIIUH.
beckoneuHno Manble (yHKIMU U UX cBoicTBa. CpaBHEHHE OECKOHEYHO
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Cemectp 2
Tema 3.

MaJIbIX (PYHKIUH.

HenpepbiBHOCT, (QyHKIIMU B TOuke. HemnpepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX (yHKIM. CBoiicTBa (PYHKIMH, HENpPEpHIBHBIX Ha
OTpE3KE: OTPaHWYEHHOCTb,  CYIIECTBOBAaHHME  HAUOOJIBIIIETO,
HAUMEHBIIETO U IPOMEKYTOUHBIX 3HAYCHU M.

HubdepennmanbHoe ucduciacHUe (QYHKIMH OJHOM TMEepEeMEHHOM.
[IpousBoaHas ¢GyHKIMU, €€ CMBICI B pa3iMuHbIX 3anadax. [IpaBuia
HaXOoXKAeHus: Mpou3BogHOM. [IpomsBomHas ciiokHOW M 0OpaTHOM
byHKIUH. HuddepenupoBanue byHKUHUH, 3aJJaHHbIX
rapaMeTpPUIECKUM oOpazom. ITonsiTne byHKIUY,
muddepenumpyemoit B Touke. Juddepenuman QyHKIUH, €ro
reoMeTpuueckuid cmbica. OOmee mpeacraBieHHE O MeEToAax
muHeapm3anuu.  MABapuanTHOCT  (popmbl  muddepenmmana.
[IpouzBoanbie U AuQQepeHIanbl BHICIIMX MOPSAIKOB, UX CBOMCTBA.
Touku 3xctpemyma (ynkmun. Teopema depma. Teopembr Poss,
Jlarpamxka, Komm wn wux npumeneHue. OCHOBHBIE TEOPEMBI O
mipdepenumpyeMbix  ¢yHkuusx. HeompenenenHoctn w0 HX
packpeiTe ¢ nomoulpro npaswia Jlonuramsa. ®opmyiel Tennopa u
Makiopena. IlpencraBneHne OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLIMN O
dbopmyne Teinopa. [Tpumenenus hopmyn Teitnopa.

[Ipumenenne AU QpepeHIuaTbHOr0 UCUUCICHUS ISl UCCIENOBAHUS
(GYHKIMIA W TOCTPOEHHs] HUX TIpa@UKoB YCIOBUS MOHOTOHHOCTH
(GYHKIHH. OKCTpeMyMbl ~ (DYHKLMH, HEOOXOAUMOE  YCIIOBHE.
Hocrtatounbie ycnoBusi. OThICKaHUE HAUOOJBIIET0O M HAWMEHBIIETO
3HaueHus pynkumu, nuddepenurpyeMoit Ha otpeske. MccnenoBanue
BBIMYKJIOCTH (pyHKuMu. Touku mnepernba. ACHUMITOTHI (PYHKIMM.
[lonatne 00 acuMnTOTHYECKOM pasnokeHun. OOmas cxema
UCCIIeIOBaHUS (PYHKIIMU U TTIOCTPOSHUE ee rpaduka.

Maremarrnueckuii aHaIn3

Heompenenennsiii  unterpan. IlepBooOpasnas. HeonpeneneHHbIH
VMHTErPAJ ¥ €r0 CBOMCTBA. [ €OMETPUUECKUI CMBICII HEOIIPEAEIEHHOTO
uHTerpaia. Tabmuiia HeompeneneHHbIX HHTErpanoB. [Ipocreitmme
npuéMbl MHTErpupoBaHus. lcnonb3oBanue TaOMMI] MHTErPAIOB.
WurerpupoBanne 1O  4acTAM W 3aMEHOM  INEPEMEHHOM.
WuTerpupoBanre MpoCTEUIMX palMOHAIbHBIX Apo0ei. Pasnoxenue
JTPOOHO-paliMOHAbHON (DYHKIIMKM Ha TpocTeime apodu. Metospsl
BBIUMCIICHUSI HEONpeAeNeHHbIX KodpduimenToB. MHrerpupoBanue
JIpOOHO-palMOHANIbHBIX  (pyHKIMA. VHTEerpupoBaHMe HEKOTOPBIX
UppAIMOHAIGHBIX ~ (DYHKIIMH W BBIPOKEHHWMA,  COAEpIKaIIIX
TPUTOHOMETPUUECKUE byHKIUH. WNurerpupoBanue
muddepeHImaIbHbIX OMHOMOB. [IpriMeHeHue TPUTOHOMETPUUYECKHIX
MOJICTAHOBOK  JUIsl  MHTETPUPOBAHUS  COACPNAIIMX  PAAUKAIbI
(b yHKITHIA.

OnpeneneHHbl HHTErPal U €ro MPUIOKEHUS. 3a1a4u, TPUBOSAILNE K
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Tema 4.

Tewma 5.

MOHSATUIO  ONPEACIICHHBIX HHTErpayioB. HTErpambHble CyMMBL.
OrnpeneneHHbI MHTETpPAJl U €ro CBOMCTBA. Teopema O CpeaHEM.
[IpousBonHass HMHTErpajga IO €ro BepxHeMmy mpeaeiny. dDopmyna

Hrrorona-JleiOnumna. OCHOBHEIE IIPUEMBI BBIUHCJICHUS
OMpEICTICHHBIX UHTETPAJIOB. IHTErpUpOBAHKUE MO YACTSM U 3aMEHOM
MIEPEMEHHOM. Ilousitne 0 PUOTIMHKEHHOM BBIYHCIICHUN

OINPEACIICHHBIX WHTErpaJioB. MeETOAbl BBIUMCICHUS OIPENCICHHBIX
UHTETpaJioB 10  ¢GopMysiaM MNPSIMOYTOJILHUKOB, Tpaneuud u
Cumricona. [IpunnoxkeHue onpeneneHHbIX UHTErPAlOB K BRIYUCICHUIO
IoNmaae, o0beMOB, UMH Ayr. MexaHudeckue W (PU3NIECKUe
OPWIOXKEHUS]  ONpEACTICHHBIX  HMHTerpajoB.  HecoOcTBeHHBIE
WHTETpaIbl ¢ OCCKOHEUHBIMU TMpelelaMd M OT HEOTPaHWYCHHBIX
¢bynkuuii. [lpuzHaky cXoauMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
@OYHKIIMM  HECKOJIBKMX  NEepeMEHHbIX. DyHKIMM  HECKOJIbKUX
nepeMeHHblx.  OOmactb  ompenenenus.  llpegen  GyHKIMH.
HenpepsiBaocts. YacTHble npousBoanbie. [lomubiii nuddepeniman,
€ro CBSI3b C YaCTHBIMU TMPOU3BOJHBIMU. MHBapuaHTHOCTH (HOPMBI
nonHoro auddepeniuana. KacarenbHas IMJIOCKOCT U HOpPMalib K
MOBEPXHOCTU. | 'eoMeTpUyecKrii cMbICT MONHOrO uddepeHmana.
YactHble TPOM3BOAHBIE U TOJHBIE AU(QepeHIanbl  BhICIIUX
nopsankoB. @dopmyna Teinopa. HesBabsie ¢dynkuuu. Teopembl
cymectBoBanus.  JluddepeHuupoanue  HESBHbIX  (DYHKIUH.
OKCTpeMyMbl (PYHKIIMM HECKOJBKUX TepeMeHHbIX. Heobxomaumoe
yCIIOBHE JKCTpemMyMa. Jloctarounble ycimoBus. MeTo HauMEHBIINX
KBAJIpaToB. YCJIOBHBIN 3KCTpeMyM. Meron MHOxkuTenen Jlarpanxka.
[Tpumephb! ero MpUMEHEHUs MPY MOUCKE ONTUMAIIbHBIX PEILICHUH.
KomIuiekcHbli aHamm3

KommiekcHpie uncna. JleWcTBUS HaJ KOMIUIEKCHBIMH YHCIIAMU.
Tpuronomerpuueckas Gopma KoMIuiekcHOro uucina. [lokazaTensHas
dbopma KoMIuIeKCHOTO 4rcia. DyHKIMM KOMIUIEKCHOW TIEpEMEHHOM.
[TpouzBoaHas GyHKIIMHA KOMIUIEKCHOM TIEpEMEHHOM.
HuddepeHimaibHbie ypaBHEHHS

OoObikHOBeHHbIE U depeHiuanbabie  ypaBHeHus. Dusnueckue
3ajauu, MpuBoAAIIMe K auddepeHnanbHbIM ypaBHEHUAM. 3ajada
Komm. Teopema CyiiecTBOBaHMS W €IUHCTBEHHOCTH PELICHUS
3amaun  Komm. Ilonme  HampaBieHWid W METON  M3OKIIMH.
Juddepenuuanbabie YPaBHEHHUS IIEPBOTO MopsIKa c
Pa3IENAIOIMHUCS MIEPEMEHHBIMU u OJIHOPOJIHBIC
muddeperHnmanbibie ypaBHeHus. [Ipunoxenust nuddepeHunanbHbIX
YpaBHEHWI TMEpPBOrO TIOPSAKA B PA3IMUYHBIX OOJIACTSIX HAYKH.
Jlunetinpie muddepeHIMaNbHbIE  YPaBHEHUS TIEPBOTO  TOPSIKA.
VYpaBuenne bepHyum. Mx pemienne ¢ noMoiipo MeToaoB Jlarpanxa
u bepuymm. Jluddepennmansapie ypaBHEHHsST TIEPBOTO TMOPSIKA B
nonmHblx  guddepeHimanax.  VHTErpupyronmmii  MHOXUTEIb.
Juddepenimansabie ypaBHEHHS BBICIINX MOPSIKOB. 3amava Korm.
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Cemectp 3
Tema 6.

Tema 7.

[Tonsatne o KpaeBbIX 3amadax i AUQQEpeHITHATEHBIX YPAaBHEHUN.
VYpaBHeHue, Iomyckarollee MOHMKeHue mnopsaka. [lpunoskenue
PEIIECHUIO 3a7ad O JBWKEHUH (Pu3nueckoro MasatHuka. OIHOPOIHBIC
JUHEWHbIE W  HEOJHOPOJHBbIC JHHEHHBbIe Ju(depeHuaIbHbIe
ypaBHeHus. [lonsarue obmero pemenusi. Onpenenurens BpoHckoro.

dopmyna JInyBrins-OcTporpaickoro. Meron BapHaruu
HEOIPE/IEIEHHbIX  KOA(G(MUIIMEHTOB  pEIICHUSI  HEOJHOPOJHBIX
JIMHENHBIX muddepeHnanTbHbIX YPaBHEHHH. JIuneiinble

g depeHITnaIbHbIC YPABHEHUS ¢ TIOCTOSSHHBIMEA KO3(puimeHTamu.
VYpaBHEHHs C MPaBOM YaCThIO CIENMAIBHOTO BUA. [Ipunoxenus x
OIMCAHUIO JUHEHWHBIX Mojeneil. Cucrtembl  nuddepeHInanbHbIX
YPaBHEHHI, CBOMCTBA HMX pELICHWW. PeleHus CucTeMm JIMHEWHBIX
mudQepeHIInaBbHBIX YPAaBHEHUH € TOCTOSIHHBIMU KO3 (UIIEHTaMU

Teopust psaoB

UucnoBble U (QyHKIMOHATBHBIE psibl. YuncioBeie psanasl. [loHsTre
cxomumocTu psana. ['eomerpuueckas mnporpeccus. HeoOxonumblit
IIPU3HAK CcXoauMocTh pspa. lIpocreiiume AerMcTBUS HAX PIAMH.
CpoiicTBa pPsANOB C TNOJOXKUTEIbHBIMU wieHaMmH. lcciienoBaHue
CXOAUMOCTH PsALOB C IIOMOLIBIO NPU3HAKOB cpaBHeHus. [IpusHaku
cxomumoctu  Jlamambepa u  Komm. VHTerpanbHblii —IpH3HAK
CXOAUMOCTHU PAIOB Cc ITOJIOKUTEIbHBIMA YJICHAMU.
3nakouepenyronecs: psjabl. Teopema Jleitonuia. OreHka ocTaTka
3HAKOUYEPEYIOMIETOCs psAla. 3HAKOUYepeAyIomurecs psiibl. AOCOIIOTHO
U YCIIOBHO cXOJsIuecs psapl. Teopema 00 abCOMIOTHON CXOUMOCTH.
OYHKIMOHAIBHBIE  PSIIBL. OO0yacTh CXOOUMOCTH, METOIBI ¢€¢
onpenencHus.  PaBHOMepHas W NpaBWIbHAs  CXOJIMMOCTH
dbyHkMoHANBHBIX  psfoB. [lpusnak Beliepmtpacca. CreneHHbIE
psabl. Teopema AGerns. aTepBan u paguyc CXOIUMOCTH CTETIEHHOTO
pana. Ero paBHOomepHas cxomumocts. Psp Tennopa. Teopema o
CIMHCTBEHHOCTH  pa3liokeHHss (QYHKIMM B CTEHNEHHOW  psj.
JlocTaTouHble yCIIOBHS pa3iokuMocTu (yHKIMU B psan Teinopa.
PaznoxeHne OCHOBHBIX 3JIEMEHTapHBIX (PyHKIMI B psaasl Teitnopa u
Maxnopena. IlpumeHeHHE CTENEHHBIX PSAOB B MNPUOIMKEHHBIX
BbIuncieHusiX. Psaapl @ypbe. Koapduumentsr @ypre U ux cBOMCTBA.
Teopema O CXOOMMOCTH TPUTOHOMETPUYECKMX psAnoB Dypee.
[lonatue OopTOHOPMHPOBAHHOUN cucTeMbl QyHKuui. E€ nmpumenenue
Uil paznnokeHust QyHKUuA. PasznokeHne YETHBIX M HEYETHBIX
GbyHKIMIA B TpUuronomerpuueckuit pajg @ypoe. CrienuanbHble MPUEMBI
pa3nokeHus: (PYHKIUHA B 3aBUCHMOCTHM OT 3aJIaHHOTO HWHTEpBaJia
paznoxenus. lIpumenenue tpuroHomerpuueckuM psgoB Dypee B
IPUOTMKEHHBIX BHIYUCIICHUSIX.

KpartHble 1 NOBEpXHOCTHBIE MHTETPAIIBI

JIBoitHOW wuHTEerpan. 3ajaud, NPUBOJSAIIME K MOHITHIO JABOWHOIO
uHTerpasa. Ero ompeneneHne M OCHOBHBIE CBOMCTBA. BrruncieHue
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Tema 8.

JBOMHOTO  HMHTErpajia  IMOCIECAOBATEIbHBIM  HHTETPUPOBAHHUEM.
Bemucinenne momazeii U 00bEMOB C  MOMOIIBIO JIBOWHOIO
WHTErpajia. 3aMeHa INEPEMEHHBIX B JBOMHOM HHTErpane. J[BOWHOMN
VMHTETpajl B IIOJSIPHOM CUCTEME KOOpIHUHAT. TpPOMHOW HHTErpall.
3ajauv, NOPHUBOIAIIME K TMOHATHUIO TPOWHOro wuHTerpana. Ero
ONpEACIICHUE W OCHOBHBIC CBOMCTBA. BbIUHMCIEHHME TpPOHHOIO
UHTETpaia  MOCIEAOBATEIbHBIM  WHTETPUPOBAHHMEM.  3aMEHa
IIEPEMEHHBIX B TPOMHOM MHTErpajie. BBIUKMCIEHHE TPOMHBIX
WHTETPAJIOB B IIWIMHAPUYECKUX H CPEPUIECKHX KOOpIMHATAX.
OU3NYECKUE U TEOMETPUYECKUE NPUIOKEHUS TPOMHBIX MHTEIPAJIOB
(BBIUMCIICHHE IUIOIIAJEH  TMOBEPXHOCTEH, MAacC, CTaTUYECKUX
MOMEHTOB, MOMEHTOB WHEPUMHM W KOOPAMHAT LIEHTPA TKECTU
npocTpaHcTBeHHBIX (uryp). [lnomans nmoepxHocT. OnpeneneHre
MOBEPXHOCTHBIX HMHTErpajioB. CBOWCTBA M TNPUMEPHI BBIYMCICHUM.
OnpeneneHre M MpUMEPBl UHTETPATIOB IEPBOTO U BTOPOrO poOJa.
CBolicTBa ¥ MPUMEPHI BEIYUCIICHUI.

Teopwust monst

CkaisipHoe mosie. [Ipow3BoiHas MO HAIPABICHUIO W TPAJIHECHT.
[Ipumepsl BbluKCIEHUNM W IIpwiioxkeHusa. BekropHoe mosne. I[lorok
BEKTOPHOI'O TOJIS 4yepe3 OPUEHTUPOBAHHBIE ITOBEPXHOCTH, €r0
croiictBa u (Qusmyeckuil cmbicn. Teopema OcTporpaickoro.
JluBepreHyss BEKTOPHOIO TMOJS, €€ CBOMCTBA W BBIUWCICHUE B
JIEKAPTOBbIX KOOpAWHATAX. DOU3MYECKUHA CMBICI JAUBEPIrCHIIMH.
ConenongajgbHOE TI0J€, €ro cBoMcTBa. Pabora cuiloBOro Imojs.
[upkyisaausa BekropHoro nois. Teopema Crokca. PoTop BEekTOpHOTO
MOJIsl, €r0 CBOWMCTBA M BBIUMCIICHWE B JIEKAPTOBBIX KOOpPAMHATAX.
3ajaun, TPUBOIALIME K TMOHSITHIO KPUBOJMHEHHBIX HHTErPAIOB.
OnpeneneHre KpUBOJIMHEHHBIX HHTErpajoB l-ro poma. OCHOBHbIE
CBOMCTBA  KPUBOJIIMHEWHBIX  MHTerpajioB  1-ro  poma. MUx
reomMerpuueckue u  ¢usndeckue npwiokeHus.  OnpeneneHue
KPUBOJMHEMHBIX HMHTErpasioB 2-ro pona. OCHOBHBIE CBOWCTBA
KPUBOJIMHEWHBIX HMHTETPAJIOB 2-TO poja. YCIOBUE HE3aBHCHUMOCTHU
KPUBOJMHEMHOTO UHTerpaia 2-ro poaa oOT ¢GOpMbI  IYTH.
[TorenumanbHOE I10JI€, €ro CBOMCTBA. YCJIOBHE IOTCHIMAIBHOCTH.
CriocoObl orpe/iesieHus MoTeHIranNa.

4.3. Jlekuuu

Ne /i1

O0BeM YacoB

OuHo-
3aouHasn
3a04Has

(bopma dbopma

HasBanue teMnl
Ounas popma

Cemectp 1

51 10

Tema 1.

Jluneiinas anreOpa 15 2

Tema 2.

AHanuTHueckas reOMeTpHst 18 2

Tema 3.

MaremaTuuecKuil aHaus 18 6

Cemectp 2

51 10
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Tema 3. | Maremarndeckuii aHamus 25 6
Tema 4. | KommiekcHbIN aHAN3 8 1
Tena 5. Huddepennmanbpapie 18 3
ypaBHEHUS
Cemectp 3 34 6
Tewma 6. | Teopust psioB 12 2
Tena 7. KpatHble © TMOBEpXHOCTHBIC 14 3
WHTETPAJIBI
Tema 8. | Teopus nomns 8 1
Uroro: 136 24
4.4. IlpakTH4ecKHe 3aHATHUS
O6beM yacoB
Ne ni/m Haszeanue temsl Ourio- 3aoyHas
OuHas popma 3a04Hast
(bopma dbopma
Cemectp 1 51 8
Tewma 1. | JIuneiinas anredpa 15 2
Tema 2. | AHanuTHYECKasi TEOMETPUS 18 2
Tema 3. | Maremarudeckuil aHanus3 18 7
Cemectp 2 51 8
Tema 3. | Maremarudeckuii aHamus 25 4
Tema 4. | KommiekcHbIN aHAIN3 8 1
Tesa 5. Huddepennmanpabie 18 3
ypaBHECHUS
Cemectp 3 34 6
Tewma 6. | Teopwust psoB 12 2
Tema 7. KpaTHele W TIOBEpXHOCTHBIC 14 3
WUHTETPaJIbl
Tema 8. | Teopus momns 8 1
Uroro: 136 22
4.5. JlabopaTopHbie padoThI
JIabopaTopHbie pabOThI O JUCUUILIMHE HE MPETyCMOTPEHBI.
4.6. CamocTosiTeibHasi padoTa CTYJIeHTOB
O6bem yacoB
OuHno-
Ne i/t Ha3zsanue TeMEbl Bun CPC Ounas 3aouHasn
3a04Has
dhopma (bopva dbopma
Cemectp 1 87 171
Tnneiinas MOATOTOBKA K KOHTPOJIBHOMN
Tema 1. pabore; BBITIOJTHEHHE 23 45
anrebpa S
yaabHOTO 33/IaHUS
R ——— MTOATOTOBKA K KOHTPOJIBHOW
Tema 2. pabore; BBITIOJTHEHHE 32 46
TCOMETPHSI
WHIMBUIYAITBHOTO 33 JaHus
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MOJrOTOBKA K KOHTPOJIbHOM

Marematnueckui
Tema 3. pabore; BBINIOJIHEHHUE 32 80
aHaJIN3
VHIMBUAYAJIBHOTO 3aJaHUs
Cemectp 2 87 171
., | MIOArOTOBKA K KOHTPOJIBHOM
Maremarnueckui
Tema 3. pabore; BBITIOJIHEHHUE 42 93
aHaJIN3
VHIMBUAYAJIBHOTO 3aJaHUs
o IIOATOTOBKA K KOHTPOJIBHOU
KoMmriutekcHbli

Tewma 4. pabore; BBITIOJTHCHHE 12 18
aHau3
WHIVBUAYAITBHOTO 3aJaHUs
MOJITOTOBKA K KOHTPOJIBHOM

Tema 5. Huddepennmans

pabore; BEITIOJTHEHHE 33 60
HBIC YPaBHCHUS
WH/IMBUIyJILHOTO 33 JIaHHsI
Cemectp 3 58 116
IIOATOTOBKA K KOHTPOJIBHOU
Tema 6. | Teopus psiaoB pabore; BBITIOJTHCHHE 20 40
WHIMBHYIBHOTO 33 JaHHsI
KpatHusbie U | MOATOTOBKA K KOHTPOJBHOM
Tema 7. | noBepXHOCTHBIE | paboTe; BBIIIOJIHEHHE 22 46
WUHTETPaIbl WH/IMBUIyJILHOTO 33 IaHHsI
MOJIrOTOBKA K KOHTPOJIBHOM
Tema 8. | Teopus noss pabore; BBITIOJITHCHHE 16 30
WHIWBHYIBHOTO 33 JaHHsI
Uroro: 232 458

4.7. KypcoBbie paGoThl/IPOEKTHI.
KypcoBsie pab0oThI IO JUCHUILIMHE HE MPETyCMOTPEHBI.

5. Odpa3oBarejibHbIE TEXHOJIOTHH

[IpenogaBanue AUCIUIIMHBI BEACTCS ¢ MPUMEHEHHUEM CIICTYIOIMNX BHUIOB
00pa3oBaTeIbHBIX TEXHOJIOTHH:

— TPaJAUITMOHHBIC O0BICHUTEILHO-UIUTFOCTPATUBHBIC TEXHOJIOTHH, KOTOPBIE o0ecIIe:
BPEMCHU;

— TEXHOJIOTUH TIPOOJEMHOr0 OOydYCHHMS, HAIpaBJCHHbIC Ha Pa3BUTHE ITO3HABATE
paspericHue KOTOPBIX TI03BOJSIET CTYACHTAM AaKTHBHO YCBaWBaTh 3HAHMS
(MCTIONB3YIOTCS TOUCKOBBIC METOIBI; TOCTAHOBKA MTO3HABATEIILHBIX 3a/1a4);

— TEXHOJIOTHH Pa3BHUBAIOIIETO O0yUYCHHUS, TIO3BOJISIIONINE OPHUCHTHPOBATH
y4eOHBI Tpolecc Ha TMOTCHIMATbHBIC BO3MOXXHOCTH CTYIEHTOB, UX
peanu3aIiio U pa3BUTHCE;

— TEXHOJIOTUU KOHIICHTPHUPOBAHHOTO OOYYEHHS, CYyTh KOTOPBIX COCTOUT B CO3/aHI
CUCTEMHOTO M3YUYEHUS COJEPKaHUs yUeOHBIX TUCIUIUIMH 32 CYET 00bEeTUHEHNUS
3aHATUN B TEeMaTHUYCCKHE OJIOKH,

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

— TexHoJoTuu auddepeHInpoBaHHOTO O0YYEHHS, 00ECIEeUNBAIONINE BO3MOXKHOCT
peanu3oBaTh B KYJbTYpPHO-00pa30BaTEeIbHOM IPOCTPAHCTBE YHUBEPCUTETA
UJICIO CO3JIaHUS PABHBIX BO3MOYKHOCTEH JIJISl TIOJIYICHHS 00pa30BaHuUs
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— TEXHOJIOTUU aKTUBHOTO (KOHTEKCTHOTO) OOyUYEHHUS, C TIOMOIIBIO KOTOPHIX OCYIIE
METO/IbI OOy4YEeHUS) U T.JI.

MakcumanbHas 3)(PEKTUBHOCTD IeIarOTHYECKOTO MPOIecca JOCTUTAeTCs
yTeM  KOHCTPYHPOBAHHUS  ONTHUMAJIBHOTO  KOMIUIEKCA  IEJaroruuecKux
TEXHOJOTHMA W (WIM) WX DOJEMEHTOB Ha JIMYHOCTHO-OPHUCHTHUPOBAHHOM,
JEITEILHOCTHON, OMAJTOTHYECKOM OCHOBE M HCHOIL30BAHUS HEOOXOIMMBIX
COBPEMCHHBIX CPEJICTB O0YUCHUSI.

6. @®opMbI KOHTPOJISI OCBOEHHUS TUCHHUILINHBI

Texkymas arrecranus CTYyJEHTOB MNPOU3BOAUTCA B  JUCKPETHBIC
BPEMEHHBIE  MHTEPBAJIBI  JIEKTOPOM  WJIM  [IPENOAABATENEM,  BEAYIIHUM
NPAKTHUECKHUE 3aHATUSA M0 TUCIUIUIMHE B CIEIYIOMUX hopMax:

— (ppoHTANIbHBIE U UHANBUAYAIbHBIE OMPOCHI;

— KOHTPOJIbHBIE PaOOTHI;

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

DoH/BI OLICHOYHBIX CPEICTB, BKJIFOYAIOLIINE TUIIOBBIC
VH/IMBU/1yaJIbHbIE/TOMAIIHUE 3aJaHus, KOHTPOJbHBIE pPAaOOThI, IO3BOJISAIOIINE
OLEHUTh PE3YJIBTAThl TEKYLIEW U MPOMEXKYTOUHOM aTTecTaldy OO0Yy4aroUIUXCsl 110
JAHHOW JUCLMIUIMHE, TMOMELIAIOTCS B NPUWIOKEHUH K paboueil mporpamme B
cootBeTcTBUU ¢ «IlonoxeHnem o poH/Ie OLICHOUHBIX CPEICTB.

[IpomexyTouHass arrTecTanus IO PE3yiabTaTaM OCBOCHHUS JTHACIUILUIMHBI
IPOXOJUT B (POpME MUCBMEHHOTO 3K3aMEHA, BKIIIOYAIOIIET0 TEOPETHUYECKHUE
BOIIPOCHl M IIPAKTUYECKUE 3alaHus. B cilydae HENOJHOro, CIIOPHOTO WM
HEKOPPEKTHOTO BBINOJHEHUS 33JaHUs IMCBMEHHOTIO JK3aMEHA, JOIyCKaeTCs
YTOUHSIIOIIWNA YCTHBIM ONPOC CTYJAEHTAa, HA OCHOBAaHHH KOTOPOTO BO3MOKHA
KOPPEKTUPOBKA OLEHKH PE3YNbTATOB MPOMEXKYTOUHOW arrectanuu. Jlomyck k
IIPOMEXYTOYHON AaTTECTALMU IPOU3BOAUTCS HAa OCHOBAHUU IOJIOKUTEIBHBIX
pe3yJabTaTOB M0 BCEM (pOpMaM TEKYIETO KOHTPOJIS.

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

IIIkxana oreHUBaHMS XapaKTepI/ICTI/IKa SHaHU IPpEAMETA U OTBETOB

OTJINYHO (5) CryneHT 1iyOOKO M B TOJHOM OOBbEME BIAJIEET NPOrPaMMHBIM
MarepraioM. [ paMOTHO, MCUEpPIBIBAIOIIE W JIOTHYHO €r0 HM3JaraeT B
YCTHOM WM nrcbMeHHO# (opme. [Ipu 3TOM 3HaeT peKoOMEHI0BaHHYIO
JIUTEPATYPY, TMPOSBISICT TBOPUCCKHUIA TTOIXOI B OTBETAX HA BOIPOCHI U
NpPaBUIbHO OOOCHOBBIBAET MPHUHATHIE PEIIEHUs, XOPOILO BIaJeeT
YMEHHSIMH ¥ HAaBBIKAMU TP BBITOJTHEHUH MPAKTHYECKUX 3a/1a4.

xopouio (4) CryneHT 3HaeT NporpaMMHBIA Marepuall, IPpaMOTHO M IO CYTH
u3JlaraeT ero B YCTHOM WJIM TNHCbMEHHOM (Qopme, pomyckas
HE3HAUUTEIIbHBIE HETOYHOCTHM B  YTBEPKIEHHUAX, TPAKTOBKAX,
ONpPENENEHUAX W KaTEropusAx WIM HE3HAYNUTEIBbHOE KOJUYECTBO
omn6ok. [Ipu 3ToM BiaseeT He0OOXOAUMBIMU YMEHUSMHU U HaBBIKAMU
IIPU BBINIOJHEHNHN TPAKTUYECKHX 3a/1a4.

YAOBJICTBOPUTCIIBHO (3) CTy,Z[eHT 3Ha€T TOJIBKO OCHOBHOM HpOFpaMMHLIﬁ Marepuall,
JO0IMYCKA€T HETOYHOCTH, HCAOCTATOYHO YETKHUE (I)OpMyJ'II/IpOBKI/I,
HCIIOCJICAOBATCIbHOCTE B OTBCTAX, H3JIaraCMbIX B YCTHOﬁ Ui
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nucbMeHHoU ¢opme. [Ipu 3TOM HETOCTATOYHO BiIA/ICET YMEHUSIMHU H
HaBBIKAMH TIPU BBINOJHEHUU TMpaKTUYECKUX 3anad. Jlomyckaer 10
30% omuboK B U3JIaraeMbeIX OTBETAX.

HEyIoBJIeTBOPUTEIbHO (2) | CTYJICHT HE 3HAET 3HAYUTEILHOW YacTH MPOTPAaMMHOTO MaTephaia.
[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 3agad. CTyAeHT OTKa3bIBaeTCs OT
OTBETOB Ha JIONOJHUTENIbHBIE BOIIPOCHI.

7. Y4eOHO-MeToqu4YecKoe U NPOrpaMMHO-UH(OPMALTMOHHOE
o0ecneyeHre TUCHUIIMHBI:

a) OCHOBHAas JiuTeparypa:

1. Kupkunckuit A.C., MaremaTudeckuii aHanu3 : YdeOHoe mocooue mis
By30B / Kupkuuckuit A.C. - M.: Akagemuueckuii IIpoekt, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : snektponHbiit // DBC
"KoHcynbTaHT cTyaeHra" ; [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara
ooparmienus: 02.09.2021). - Pexxum gocTymna : 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 - Tekctr : »anektponnbii // DbC
"Koncynprant cryneHra' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143.html (mata
obpamienust: 02.09.2021). - Pexxum goctyna : 1o MoJIITUCKE.

3. IlonoB B.C., Jluneitnas anredpa : yuedHnoe nocodue / B.C. [TomoB - 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
ooparmienus: 02.09.2021). - Pexxum gocTymna : 1o MoIImUCKe.

4. Yeromun A.Il, JluneitHas anreOpa W aHaJIUTHYECKass TE€OMETpHUS :
yaeonoe nocobue / Yeronun A.I1. - Pocto v//1 : U3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekct : snextponusni // DbC "Koncynbrant
cTyaeHTa" : [caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (mara
oopamienus: 02.09.2021). - Pexxum goctyna : 1o MoJITUCKeE.

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. ®. Kparkuii kypc maremaruyeckoro ananmsa [Tekct] :
yueOnuk / A. @. bepmant, U. I'. ApamanoBuu. - 8- uzn., ucnp. u jgom. - M. :
Hayxka, 1973. - 720 c.

3. bepman I'. H. COopHuKk 3amady mo Kypcy MaTeMaTHU4YeCKOro aHajau3a
[Texcr] : yue6. mocobue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

14




4. Mauxo I1. E. Beicuias maremaTtuka B YINpaKHEHUSAX U 3aqadax: Yueo.
[Tocobue nns By3oB / II. E. Jlanko, A. I'. Ilonos, T. f. KoxeBnukona, C. II.
Hanko. — 7-¢ wu3a., ucnp. - M. : OO0 «MznarensctBo ACT»: OOO
«M3parenbctBo « Mup u O0pazoBanuey, 2014. - 816 c.

5. Knerenuk /1. B. COoopHuK 3a71a4 1o aHAIUTHYECKOM 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. IlIBen. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Bricmas matemaruka. Kypce nekmuit. Y. 3 [Teker] / 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] :
yue6. mocooue / B. E. Illneiinep, A. U. Cnynkuii, A. C. lllymoB. - 2-e usm.,
nepepad. u jgom. - M. : Beicmi. mikosa, 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. Jlemunosuua. - M. : Hayka, 1981. - 464 c.

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

12. byrpos S. C. Breicmas marematwka. B 3 1. Jlubdepennuansuoe 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 u3z., nepepad. u nom. - M.
: Hayka, 1975. - 624 c.

14. TluckynoB H. C. luddepennmanbHoe U UHTETPATbHOE HCUUCICHUS:
Hns Bry30oB. [Tekcr] : yue6. mocobue / H. C. Iluckynosn. - 13-¢ uzn. - M. :
Hayxa, 1985. - 560 c.

15. Bbyrpo . C. [uddepeHunanbHoe W HMHTETPAIbHOE HCUHMCIICHUE
[Tekcrt] : yueOnuk / 5. C. byrpos, C. M. Hukonbckwii. - M. : Hayka, 1984. - 432
C.

B) METOANYECKHE YKAZAHMS:

1. MeTouueckrue peKOMEHIAIMA U COOPHUK IIPUMEPOB JIJIs1 BBITIOJHCHHS
VH/IMBUYaJIbHBIX 3alaHUKA IO BbICIIEH Maremaruke. Paznen: «JIunenHas u
BEKTOpHasl anrebpa» Mg CTYJACHTOB WHXCHEPHBIX, JJIEKTPOTEXHHUYECKUX H
HYKOHOMHUYECKUX HaIpaBJICHUI MOATOTOBKHU [DIIEKTPOHHBIN pecypc] / cocT.: B.
B. Mansii, /. B. Mansiid, B. C. lllenokos. - JIyrauck : JIHY um. B. Jans, 2019.
- 156 c.
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2. Metoauueckue yKa3zaHUS K TMPAKTUYECKOW paboTe Mo AUCUUIUIMHE
“Bpiciias maTeMatuka” [DnekTpoHHBIM 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 ykazaHusi K MNPaKTUYECKOM padoTe Mo JUCIUIUIMHE
“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
“Bpiciiass MatemaTtuka” [OnexkTpoHHbI pecypc] . Y. 3 : HaterpanbHoe
ucuncienne / coct.: B. B. Manwrii, /[. B. Mansrii. - JIyranck : JIT'Y um. B. [lans,
2015.-70 c.

5. Mertoauveckne ykazaHUsS K MPAKTUYECKOH paboTe MO JUCITUTIIMHE
“Beiciiass matemaTuka’ [DnekTpoHHbIM pecypc] . U. 4 : DyHKUMHM MHOTHX
nepemeHHbIX. [uddepennmanbusie ypaBuenus / coct.: B. B. Mansiid, J[. 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. Mansiit. - Jlyrauck : BHY um. B. Jlans,
2013. - 80 c.

/. Mertoauueckre yKazaHUsi K MPAKTUYECKOW padoTe MO JUCIUILIMHE
“Beiciiass  marematuka’  [OnekTpoHHbeii  pecypc] . U.6 : Kparssie,
KPUBOJIMHENHBIE, TTOBEPXHOCTHBIE MHTEerpaibl. Teopus monsa / cocr.. A. B.
Bumnesckuii, B. B. Maneiii, JI. B. Mansiit. - Jlyranck : BHY um. B. [lans,
2013. - 80 c.

r) HHTEPHET-Pecypcehl:

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

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

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

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

Nudopmanmonnas cucrtema «EquHoe OKHO AocTyna K 00pa3oBaTelbHbIM
pecypcam» — http://window.edu.ru/

@denepanbHbli LEHTP HHPOPMALMOHHO-00PA30BATEIbHBIX PECYPCOB —
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

NudopmanuoHHbIH pecypc 0ndIMoTEKH o0pa3oBaTesIbHOI
OpraHu3anuu

Hayunas 6utbnnoreka umenu A. H. Konsiea — http://biblio.dahluniver.ru/
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8. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TUCIUININHBI
OcBoenune OuCHMIUIMHBL «MaTeMaThka» MpearnonaracT HCIOJIb30BaHUE
aKaIEeMUYECKNX ayJIUTOPUM, COOTBETCTBYIOIIMX JCHCTBYIOIIUM CAaHUTApPHBIM U

IMIPOTUBOIIOKAPHBIM IIpaBUJIaM U HOpMaAM.

[Tpoyee: pabouee MecTo MpernojaaBaTeis, OCHAIICHHOE KOMIIBIOTEPOM C
noctynoM B HTepHeT.
[IporpamMmMHO€e obOecnieyeHue:

DYHKIHOHAIBHOE
Ha3HAYeHHUe

Becmiiatnoe
NMpPorpaMMHoe
of0ecreueHmne

CceblIKH

OducHblii 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

DaisI-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
Aynmomneiiep VLC http://www.videolan.org/vic/
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