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Jluct cormacoBanus PITY []

Pabouass mporpamma yueOHOH JucHMIUIMHBL «MaTeMaTuka» 110 HAIpaBICHHIO
nojarorosku 15.03.01 MammnocTtpoenue. — 17 c.

Pabouas mporpamma yueGHOM JUCHMIUIMHEL «MaTeMaTHKa» COCTAaBICHA HA OCHOBE
(henepaibHOTO TOCYIAPCTBEHHOIO 00Pa30BATENBHOTO CTAHAAPTA BBICIIETO OOPA30BAHMS 110
HanpapieHuio  moarotoBku  15.03.01  MamHMHOCTpOEHHE, YTBEPHKJIEHHOIO  [IPHKA3OM
MuHncrepeTBa  Haykn M BhIcIIero  obpasoBanust  Poccmiickoit  ®exepauun  or
09 aprycra 2021 roja Ne 727 (¢ M3MCHEHHSMH M JOTOJHEHUAMH), 3aPETHCTPHPOBAHHOI0 B
Munucreperse roctuiun Poccniickolt ®enepamun 07 centabps 2021 roga 3a No 64909,
y4eOHOro IUlaHa [0 HaIpaBICHWIO IMOArOTOBKH 15.03.01 MamHocTpoenue, (npoduin
«MaruHbl ¥ TEXHOJIOTHS BBICOKOA(D(MEKTHBHBIX MPOLECCOB OGPABOTKH MATEPHANOB») I
[lonosxkenuss o paboueit  mporpamme  yuebnoit  mumcumminael B OIBEOY BO
«JITY um. B. Jansa».

COCTABUTEJIb:
KaHJI. TeXH. HayK, JI0IL., 3aBe/lyrouil Kadeapoi npukiajaHoil MatemaTuk Maselii B.B.

Pabouas mporpamma yueOGHOM IHCLHMILIMHBI yTBEpXKICHA
IPHKJIAAHONH MaTeMaTHKH
18 ampenst 2023 ropna, mpotokon Ne 10
3apenyromuii Kadeapoil HpUKIAJHON MaTeMaTHKH

BB, “xXF

IlepeyTBepxiena: «  » 20__ ropa, nmpotokoy No

¢NaHUKU Kadeapol

MauibIii

Cornacoana:
Hupexrop WHCTHTYTa TEXHOJIOIHH H %Zx;eﬂ HOH MeXaHHKH
v Morwuisnas E.I1,

PCKOMGHHOBaHa Ha 3acCIaHHH }"-JGGI{O-MCTOL{H‘-ICCKOﬁ KOMHCCHH HHCTHTY T
(paxyJibTeTa KOMILIOTEPHBIX CHCTEM M HH(OPMAMOHHBIX TEXHOIOTHH
19 anpens 2023 roga, mpotokon Ne 8,

llpescenarens yueOHO-METOMYECKOH KOMHCCHH (DaKyJIbTETa KO TEPHBIX CHCTEM W
HHGOOPMAIMOHHBIX  TEXHOJIOTHH s Berpora

H.H. /4

© Mausiit B.B., 2023 ron
© OI'BOY BO «JIT'Y um. B.JIAJISI», 2023 roa



CTpyKTypa u coaep:KaHue IUCIHUILTHHBI

1. Hean u 32124 JUCUMILUIMHBI, €€ MECTO B y4eOHOM Mpoluecce

JlucuuIuinHa MpeAcTaBIsieT COO0OM H3JI0KEHHE OCHOBHBIX MOJIOKEHUI
MaTeMaTUYeCKOT0 aHallh3a, AHAJIMTUYECKON MeOMETpUU U JIMHEWHOHN anreopsl,
HEOOXOIUMBIX JIJISl U3YUYEHUS CIIEUUATbHBIX JUCIUIUIMH.

Lenp m3ydeHUs: TUCUUIUIMHBI — OBJAJEHUE CTYJECHTaMH HEOOXOIUMBIM
MaTeMaTH4YECKUM almapaTroM, IMOMOTalolUM aHAJIW3UPOBaTh, MOJAEIUPOBATh U
pemaTe 3a1a41 B paMKax IMPUKIIAIHBIX UCCIEA0BaHUMN.

3aayu: pa3BUTHE JIOTUYECKOTO0 W aOCTPAKTHOTO MBIIUJICHUS CTYIEHTOB,
OBJIQJICHUE CTYJEHTAMU METOJAMHU HCCIICIOBAHMS U PEUICHUS MAaTeMaTHYECKUX
3a/1ay; BbIpa0OTKAa y CTYACHTOB YMEHHS CaMOCTOSITEIbHO PaCHIMPATH CBOU
MAaTE€MAaTUYECKUE 3HAHUA M NPOBOJWTh MAaTEMATHUYECKUU AHAIM3 MPHUKIIAIHBIX
3a7ay.

2. MecTo nucuuninnsl B crpykrype OIIOII BO

HMucuumnrHa «MaremaTuka» BXOOWT B MOAYJIb €CTECTBEHHOHAYYHBIX
JUCLMILIINH 00513aTeIbHON YacTH y4eOHOTro IUIaHa.

HeoOxonuMbpIMU  yCTIOBUSIMU  JIJIi  OCBOEHUSI JTUCLUILIUHBL  SIBJISIOTCS:
3HaHHME DJJIEMEHTApPHONW MaTeMaTHKU: aireOpbl, TeOMETPHUM, JJIEMEHTAPHBIX
(YHKIMI 1 OCHOB MaTeMaTUYECKOTO aHAJIN3a; YMEHUS pelllaTh TUIOBBIE 3a]jaul
JJIEMEHTAPHOM  MAaTEMAaTHKW;  HAaBBIKM  MBICIHUTEIBHOM  JEATEIbHOCTH,
JIOTUYECKOTO aHAJIN3a, MaTEMAaTUYECKOTr0 M TEOMETPUYECKOTO MBILUICHMSL.

CopnepxaHne JUCLUILIMHBL  SIBJISETCS  JIOTUYECKUM  IMPOJOJLKEHHEM
COJICpKaHUS JJIEMEHTApPHOM MATEMATHKU M CIYXXUT OCHOBOW JUII OCBOEHUS
CHEIUAIbHBIX NHXCHEPHBIX TUCLUIIINH.

3. TpeOGoBaHus K pe3yJibTATAM OCBOEHHSI COAEPKAHUA TUCUHUIIMHBI

CryneHThl, 3aBepLIMBIIME UW3Y4YEHHWE AUCUHUIUIMHBI «MaremaTukay,
JOJIKHBI

3HATh: OCHOBHBIE MOHATHS U METOJIBI MATEMAaTUYECKOTO aHAJIN3a, B YaCTU
muddepeHnnaIbHOT0 U MHTETPATHHOTO HCYMCICHUS, TEOPUU PSIOB; TECOPUU
JTUHENHOW anreOphl; aHATMTUYECKON reoMeTpur; Teopuu auddepeHITnaIbHBIX
YPaBHEHUW; OCHOBHBIE QJITOPUTMbl THUIIOBBIX YHCIIEHHBIX METOJOB PEIICHUS
MAaTeMaTHYECKHUX 3a/1a4.

YMETh: UCIIOJIb30BATh METO/IbI MaTEMaTH4YECKOTO aHaJIN3a,
AQHAJIUTUYECKOW  TEeOMETPUM, JIMHEWMHOW  anreOphl, Teopun  (PyHKIUH
KOMILUIEKCHOTO MEPEMEHHOI0; HCIOJIb30BaTh OCHOBHBIE MPUEMBI 00pPabOTKHU
AKCIIEPUMEHTAJIbHBIX JaHHBIX.

BJIAJI€Th: MAaTEMATUYECKUMHU MOHSTUSMH M CUMBOJAMHU [JI1 BBIPAKECHUS
KOJINYECTBEHHBIX U KAYECTBEHHBIX OTHOLICHU, MATEMAaTUYECKUMHU METOJIAMU U
aIrOpUTMaMHU B IPUIIOKEHUSIX K TEXHUYECKUM HayKaM.

[lepeuucnennbie pe3yabTaThl OOpa30BaHUS SBISIIOTCA OCHOBOM st
dbopmupoBanus craenyrmnmx kommneteHnui (B cootrBerctBuu ¢ ®I'OC BO u
TpeOOBaHUAMM K pe3yJbTaTaM OCBOCHUS OCHOBHOW 0Opa3oBaTebHOMU
nporpammsl (OIIOIT BO):



YHUBEPCAIbHBIX:
OIIK-1

croco0eH INPpUMCHATL CCTCCTBCHHOHAYYHLIC U O6I_H€I/IH)K€HCPHBIG

3HAHMSI, METOJbl MATEeMaTHYECKOIO0 aHalM3a W MOJCIHUPOBAHUS B
npodeccuoHaIbLHON AeATeIbHOCTH

4. CTpyKTYypa ¥ coaepkaHue JUCHUILIUHbI

4.1. O0beM y4eOHOIl TUCHUIINHBI M BUAbI y4e0HOI padoThl

O06nem vacos (3.€.)
Brj yae6HOH paGoTE! Ounas OuHo- 3aouHast
dbopma 3a04Has dbopma
dbopma
OOmas yueOHast Harpy3ka (Bcero) 504 504
(14 3au. en) (14 3au. en)
Oo0s3arenpHas ayTUTOpHAS yueOHas 272 46
Harpyska (Bcero)
B TOM YHUCJIC:
Jleximun 136 24
CemMuHapCcKue 3aHATHS - -
[TpakTuueckue 3aHATHS 136 22
JlabopaTopHbie pabOTHI - -
Kypcosas paboTta (KypcoBOii MPOEKT) - -
NunuBuayanpHOE 3a1aHUE 1-3 cem. 1-3 cem.
CamocrositensHas paboTa cTyaeHTa (Bcero) 232 458
dopma aTTecranun 9K3aMeH; IK3aMeH
(1-3 cem.) (1-3 cem.)

4.2. Conep:kaHue pa3iejoB TUCHHILIHHBI

Cemectp 1

Tema 1.

JluneitHas anredpa

Marpuiel. Onepanuu Haj matpuriamu. Onpenenutenu. CBoicTBa
onpenenutenen. Paznoxxenune onpenenureneil. MeTonbl BIUNACICHUS
omnpenenurenei. OOpaTHas MaTpuIia.

Martpuunbie ypaBHeHUMs. Panr warpunpl. CuCTEMBbl JIMHEHHBIX
anreOpanyeckux ypaBHeHUi. Marpuunsii Meton. Meton Kpamepa.
Meron T'aycca. Teopema Kponekepa—Kanemm. ®dynpameHtanpHas
CUCTEMA PELICHUM.

Bekropel. JluHelHble omnepauMd  HajA ~ BeKTOpamu. JIMHenHas
3aBUCUMOCTh BeKTOpoB. basuc. KoopmuHatel BekTOopa B 0asuce.
JIelcTBUS C BEKTOpaMH B KOOPJAWHATHOM MpEJICTaBIeHUNU. JlekapToBa
CUCTeMa KOOpAHWHAT. V3MeHeHHe KOOpAMHAT MpU 3aMeHe Oa3uca u
Hayajia KOOpJMHAT.

[Tpoekuus BekTopa. CKalsipHOE NPOU3BEACHUE BEKTOPOB. BekTopHOE
MIPOU3BEJCHNE BEKTOPOB. CMEIIaHHOE ITPOU3BEICHHUE.

Jluneitnble onepatopbl Ha IUIOCKOCTH. COOCTBEHHBIE BEKTOPHI U
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Tewma 2.

Tema 3.

COOCTBEHHbIE 3HAY€HUs JMHEWHOro ormeparopa. KsagpaTtuynble
(OpMBL.

AHanmuTuyeckas reoMeTpus

IIpocreiine 3amayv aHAIATUYECKOW TIE€OMETPUM Ha IUIOCKOCTH.
YpaBHEHHE JMHUM Ha IUIOCKOCTH. YPABHEHHUE IPSMOM C YIJIOBBIM
k03 puieHTOM. YpaBHEHHE MPSAMON C YIJIOBBIM KO3 (DULIHEHTOM,
IIPOXOJAILECH Yepe3 JaHHYIO TOUKY. Y paBHEHHUE IIPSAMOM, POXOAALIEH
yepe3 JBe JaHHble Touku. OOluee ypaBHEHHE NpSAMON. YpaBHEHUE
npssMOM B «oTpe3kax». HopmanbHOe ypaBHeHue npsmoin. Kpubie
BTOPOTO MOPSIZIKA.

YpaBHEHHE MOBEPXHOCTH B IMPOCTPAHCTBE. YPABHEHHUE IUTOCKOCTH,
NPOXOJAIIEH dYepe3 JaHHYK TOYKY, C 3aJaHHbIM HOPMAJIbHBIM
BekTopoM. OOliee ypaBHEHUE IJIOCKOCTH. YPaBHEHUE IIOCKOCTH B
«OTpe3Kax». Yroil MeXAy JABYMs  IUIOCKOCTSMHU. Y CJIOBHS
NapauieIbHOCT W NEPIEHIUKYJISIPHOCTH  JIBYX  IIJIOCKOCTEH.
HopManbHOEe ypaBHEHHME IIIOCKOCTH. PaccTosHue OT TOYKH 10
IUIOCKOCTH. Y PaBHEHHE MIJIOCKOCTH, MMPOXOISILIEN Yepe3 TPU TOUKH.
VYpaBHeHUsI NpsSMOM JHMHMM B TMpocTpaHCTBE. KaHOHMueckue u
[IapAMETPUYECKUE  YpPAaBHEHUS MNPSAMOWU. YpPaBHEHUS  IPSMOM,
NPOXOAAIIEH Yepe3 JIBE TOYKH. YTON MEXKAY JBYMS NPSIMBIMU.
YcnoBus mapauieIbHOCTH W NEPIEHAUKYIISIPHOCTH BYX IPSMBIX.
IIpsiMast ¥ IUIOCKOCTH B IIPOCTPAHCTBE: Yrojl MEXKIY IIPIMOU U
IUIOCKOCTBIO, YCJIOBMsI IIEPECCUCHHUs] IPSAMOM IIOCKOCTH, YCIIOBHS
[IapaJuIEIbHOCTU U MEPICHAUKYIIIPHOCTHU IIPSIMOU U INIOCKOCTH.
IloBepxHocT BTOpOro mnopsaka. llwmHIpuYecKkre MOBEPXHOCTH.
Cdepa. Konycwl. Dmmuncoun. ['mmepOomomabl. IlapaGomounmabl.
['eomeTpuyeckre CBOMCTBA 3THX ITOBEPXHOCTEM.

[lonAapHpie KoOpaMHAaTBI Ha IUIOCKOCTH. Crhupans Apxumena.
[Munmunnpuyeckue u cpepudeckue KOOpAMHATHI B IPOCTPAHCTBE.
Pasnmuunaple  cmocoObl  3amaHus JIMHAA W TOBEPXHOCTEH B
IIPOCTPAHCTBE.

Marematnueckuil aHaIn3

MHoxecTBa  BelleCTBeHHbIX uucen. Dyskiusa. OoOnactb ee
ompenenenusi. CrocoObl  3amanus. OCHOBHBIE — 3JIEMEHTapHBIC
dbyHKIMM, ©X CBOMCTBA U Tpaduku. UHCIOBBIE MOCIEA0BATEILHOCTH,
UX pOJb B BBIUMCIUTENBHBIX IMponeccax. Ilpenen umcioBon
nocnenoBarenbHocTd.  CyllecTBOBaHHWE — MpeAesia  MOHOTOHHOM
OrPaHUYECHHOM MOCIEN0BATEBHOCTH.

[Ipenen QyHKIMHA, OCHOBHBIE TOHATHSA U CBOMCTBA. OJHOCTOPOHHUE
npenenbl.  [lepBelidi 1 BTOpOM 3ameuatenbHble npenensl. [Ipenen
byHkun B OeckoHeuHOCTU. lIpenenbl MOHOTOHHBIX —(YHKIUIA.
beckoneuno Manbie pyHKIMM U UX cBoiicTBa. CpaBHEHHE OECKOHEUYHO

MaJsbIX PYHKIIHUA.
HenpepbiBHOCTh (yHKIIMM B TOuke. HemnmpepbIBHOCTH OCHOBHBIX
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Cemectp 2
Tema 3.

aneMeHTapHbIX (QyHKIMA. CBoiicTBa (DYHKUMH, HENPEPHIBHBIX Ha
OTpE3KE: OTrPAaHUYEHHOCTb, CYLIECTBOBAaHME  HaMOOJIBILETO,
HAaUMEHBIIIETO U IIPOMEXKYTOUHBIX 3HAUCHUH.

HuddepennanbHoe UCUUCICHUE (PYHKUMA OJHOW MEpEeMEHHOM.
[IpousBoaHas (pyHKIMHU, €€ CMBICI B pa3iIuuHbIX 3anavax. [Ipasuna
HaxoKJeHus mpou3BoaHoM. [IpomsBoaHas CclHOXKHONM M 0OpaTHOM
(GyHKLIMN. Huddepenpponanvie (byHKLMH, 3aJaHHBIX
apamMeTpPUIECKUM o0Opazom. [Tonsitue byHKIUY,
mipdepenupyemoii B touke. Juddepenuuan Pynkuum, ero
reomMerpuueckuid  cmbici. OOmiee mnpencraBieHHE O MeEToAax
nuHeapuzauuu.  MuBapumantHocth  Qopmbl  nuddepeHumana.
[IpouzBoanbie 1 Aud@epeHIanbl BHICIIMX MOPSAKOB, UX CBOMCTBA.
Touku skctpemyma Qynkuuu. Teopema depma. Teopemst Pomns,
Jlarpanmxka, Komm u ux mnpumeHeHne. OCHOBHBIE TEOPEMBI O
mupdepenupyembix  GyHkuuax.  HeompenenenHHocthn u HX
packpeiTe ¢ noMouipro npaswia Jlomurana. dopmyiel Teinnopa u
Maxnopena. IlpeacraBienne OCHOBHBIX 3JI€MEHTApPHBIX (DYHKIUI 10
dopmyne Teitnopa. [Mpumenenus hopmyn Teiinopa.

[Tpumenenne audQepeHanTbHOr0 UCUUCIICHUS ISl UCCIIEA0BAHUS
GYHKIMA M TOCTpOeHUS WX TpadUKOB YCIOBUS MOHOTOHHOCTH
byHKITIH. OKCTpeMyMbl  (YHKIIUH, HEOOXOJUMOE YCIIOBHE.
HocraTounble ycnoBus. OTbhICKaHHE HAaUOOJIBIIErO W HAaUMEHBILErO
3HaueHus PyHKUUH, JudepeHurpyemoit Ha orpeske. VcenenoBanue
BBINYKJIOCTH (yHKIMU. Touku mnepernda. ACHUMITOTBHI (YHKIUIL.
[lonsiTie 00 acuMnTOTHYECKOM paszinoxkeHunu. OOmas cxema
UCCIIe/IOBaHMs (PYHKIIMM 1 TIOCTPOEHHUE ee rpaduka.

Marematrueckuil aHaIn3

Heonpenenennsiii unrerpan. IlepBooOpasnas. HeomnpeneneHHbIN
WHTETPaJI U €r0 CBOMCTBA. [ €OMETPUUECKUI CMBICIT HEOIPEIETICHHOTO
uHTerpana. Tabmuiia HeompeneneHHbIX uHTErpayioB. [Ipocteifue
npuéMbl  MHTETpUpoBaHus. Vcmonb3oBaHue TaONHII HWHTErPAJIOB.
WNHrerpupoBanne 1m0  4acTIM M 3aMEHOW  MEPEMEHHOMU.
WNuTerpupoBanne MpOCTEUINTUX pallMOHATBHBIX Jpo0eil. Paznoxkenne
TPOOHO-paIlMOHAIBHON (DYHKIIMK Ha TpocTeummme apodou. Metombl
BBIUMCJICHHSI HEONpeaeNeHHbIX KoddduimentoB. HMurerpupoBanue
IpOoOHO-paMOHANEHBIX ~ (QYHKIWMH. VHTEerpupoBaHre HEKOTOPBIX
UPPAIMOHATIGHBIX ~ (YHKIMA W BBIPQKECHUH,  COJACpPKAIIUX
TPUTOHOMETPUUECKUE byHKIHH. WNurerpupoBanue
muddepeHanbHbix OMHOMOB. [IpriMeHeHue TPUTrOHOMETPUIECKHIX
MOJACTAHOBOK  JUIi  MHTETPUPOBAHUS  COJCPXKAIIMX  PaJHUKaJIbI
GyHKIMIA.

OrnpenesieHHbIN UHTErPall U €ro MPUIOKEHU. 3a0aun, IPUBOISIINE K
MOHATUIO  ONPENENICHHBIX HHTErpayioB. MHTErpasbHble CYMMBL.
OrnpenenieHHbIE MHTETPAJI U €r0 CBOMCTBA. Teopema O CpeaHEM.
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Tema 4.

Tema b.

[Ipou3BosHas wWHTErpaja No €ro BepxHeMy mpeaeny. Dopmyna

Herorona-Jleiioauna. OcHoBHBIE IIPUEMBI BBIYKCIICHUS
OIIPENEIIEHHBIX UHTETPAJIOB. IHTErpupoBaHuE MO YacTsIM M 3aMEHOM
[IEPEMEHHOM. [Toustne 0 NPUOIINKEHHOM BBIYNCIICHUN

OMPEIEICHHBIX HMHTErPAIOB. MeTOIbl BBIYMCICHUS ONPEICICHHBIX
UHTETPAJIOB TI0 (QopMysiaM MPSIMOYTOJbHUKOB, Tpamenud u
Cumncona. [IpunoxeHue onpeaeneHHbIX HHTETPATIOB K BBIYMCICHUIO
wioniaaeld, o0beMOB, AJIUH Ayr. MexaHuyeckue U (PuU3MYecKue
NOPUJIOKEHUST  OMNpeAeNieHHbIX  uHTerpasioB.  HecoOcTBeHHBIE
UHTETpaJIbl ¢ OECKOHEYHBIMHU TMpeiesiaMd M OT HEOrPAaHUYCHHBIX
dbynkimit. [IpuzHaku cX0IUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
OYHKIMA  HECKOJIBKMX TNEPEeMEHHBbIX. DYHKIMU  HECKOIbKHX
nepeMeHHbiX.  OOnacte  ompenenenus.  [lpemen  GyHKIuM.
HenpepsiBHocTh. YacTHbie npousBojHbie. [lomubiid nuddepenuuann,
€ro CBSI3b C YAaCTHBIMU MPOU3BOAHBIMHU. MHBapuaHTHOCTH (HOPMBI
nonHoro nuddepenimana. KacarenbHas IJIOCKOCTh W HOPMaIb K
MOBEpXHOCTU. ['eomeTpuyeckuii cMmpIca moiHoro mauddepeHImana.
YacTtHble TpoOW3BOAHBIE W TOJIHBIE JU(GEepeHIIUaTbl  BBICITUX
nopsiakoB. ®opmyna Teinopa. HesBuble ¢yHkimu. TeopeMsl
cymectBoBanus.  JluddepeHimpoBaHre  HESBHBIX  (YHKITHIL.
OkcTpeMyMbl (DYHKIIMM HECKOJIbKMX TiepeMeHHbIX. HeobGxomumoe
yclIoBUE AKCTpemyMa. JloctaTouHble yciaoBHs. MeToa HauMEHBIINX
KBaJpaTOB. YCJIOBHBIM 3KCTpemyM. Meron MHoxuresen Jlarpanxka.
[Tpumepsb! ero MpUMEHEHUS PU OUCKE ONTUMAJIBHBIX PEILICHU.
KomrmuiekcHslil ananus

KommiekcHble uumcna. JleWicTBUS HaJ KOMIUIEKCHBIMM YHCIIAMHU.
Tpuronomerpuyeckast popma komruiekcHoro uucia. [lTokazaTenbHas
dbopMa KOMIUIEKCHOTO unciaa. OYHKIMK KOMITICKCHOW TEPEeMEHHOM.
[TponsBomHas HYHKIIMK KOMIUIEKCHON TIEPEMEHHOM.
JuddepeHnmanbHble ypaBHCHUS

OObikHOBeHHBIE MU depeHinanbable  ypaBHeHUs. Dusnyeckue
3amaun, mpuBOIAIIKe K nuddepeHInanbHpIM ypaBHEHUAM. 3ajada
Komm. Teopema cymiecTBOBaHHST W E€IUHCTBEHHOCTH PEIICHUSA
3agaun Komm. Ilonme  HampaBieHM W METOA  HW3OKJIHH.
Huddepennmansabie ypaBHEHUS MIEPBOTO MopsAJIKa c
Pa3IEHAOMUMHUCS NIEPEMEHHBIMU u OJIHOPOJIHBIE
muddepennansabie ypaBHeHus. [Ipunoxenus muddepeHmatbHbIX
yYpaBHEHUW TMEPBOrO TMOpsiAKAa B PA3IMUHBIX OOJACTSIX HAYKH.
Jluneiinpie  muddepeHanbHbie  YpaBHEHUS TIEPBOTO  MOPSIKA.
VYpaBaenue bepuynmu. Mx pemenue ¢ momonipo MeTo10B Jlarpanxa
u bepuymu. JuddepeHunanbuble ypaBHEHHUS IMEPBOrO MOpsiAKa B
nonHeix  auddepeHmanax. WNHterpupyromuii ~ MHOXHTEIIb.
JuddepeHumanbHble ypaBHEHHs BBICIIUX MOPsiAKOB. 3anaya Koiw.
[TonsitTne o KpaeBbIX 3amauyax Juisl AUQPQGEepeHIMATBHBIX YPAaBHEHUA.
VYpaBHeHHe, OONMyCKarwllee IMOHWXKEHUE mnopsaka. I[Ipunoxenne x
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Cewmectp 3
Tema 6.

Tema 7.

PEIICHUIO 3a7a4 O ABMXXKEHUU Pu3nyeckoro mMasTHuKa. OIHOPOIHBIC
JUHEWHbIE W  HEOJHOPOAHbIC JuHEHHbIe U depeHnaIbHbIC
ypaBHeHus. [lonatue oOmiero pemenus. Onpenenurens BpoHckoro.

dopmyna JInyBumia-OcTporpaackoro. Merog BapHUaLU
HEOIPEACNEHHBIX  KOI(PPUIMEHTOB  pEIIeHUs  HEOJIHOPOIHBIX
JIMHENHBIX T pepeHIaIbHBIX YpaBHEHUM. JInnennble

muddepeHIabHbIE YPAaBHEHUS C MOCTOSHHBIMU KOd(PUIMEHTaMHU.
YpaBHEHUs C MPABOW YACTHIO CliEUAIBHOTO Buaa. [IpuioxeHust k
OMUCAaHUIO JUHEWHBIX Mojened. Cucrtembl  auddepeHnruanbHbIX
YPaBHECHUM, CBOWCTBA KX pELICHUH. PElIeHus CHUCTEM JIMHEMHBIX
muddepeHIMATbHBIX YPaBHEHUHN C TTOCTOSTHHBIMU KO3 dUItneHTaMu

Teopus psnoB

UucnoBele U (PyHKIMOHATBHBIE psAnbl. YucioBble psawl. [lonsrue
cxoauMocTH psna. ['eomerpudueckas mporpeccus. HeoOxomumprii
NpU3HaK cxoAuMocTH psna. Ilpocreiiiiue neWCTBUS HaA PAIaAMU.
CaoiicTBa psAOB C MOJOXKUTEIbHBIMU wieHamu. HccnenoBanue
CXOJMMOCTH PAJIOB C TOMOIIBIO MpU3HAKOB cpaBHeHMs. [IpusHaku
cxonumoctu  Jlamambepa wu Komm. VHTerpanbHblii — mpu3HAK
CXOJUMOCTH pAIOB c MOJIOKUTETBHBIMU YJIeHaMHU.
3Hakouepenyrommuecs: paasl. Teopema JleiiOnuia. OneHka ocTaTka
3HAKOYEPEIYIOIIErocs psjia. 3HaKoUepeAyIoIuecs psiabl. AGCOIIOTHO
U YCJIOBHO cXosiuecs psabl. Teopema 006 aOCOMIOTHON CXOJUMOCTH.
OyHKIMOHAIBHBIE  PSIIBL. OOnacTb CXOTUMOCTH, METOIIBI €€
omnpeneneHus.  PaBHOMepHas M mOpaBWwiIbHAas — CXOJMMOCTH
dbyHkmoHaneHBIX  psamoB. [lpusnak Beiiepmtpacca. CreneHHble
psanel. Teopema AGenst. IHTepBan U paanyc CXOIUMOCTH CTETICHHOTO
pana. Ero paBHomepHas cxomumocTk. Psan Teiopa. Teopema o
€IMHCTBEHHOCTH  pa3JoKeHWs: (QYHKIMM B  CTEIICHHOM  PSI.
JloctaTouHble YCIIOBUS Pa3IOkKUMOCTH (yHKIMH B psanx Teitnopa.
PaznoxxeHre OCHOBHBIX dNIEeMEHTApHBIX (PyHKIMH B psaael Teitnopa u
Maxnopena. [lpumeHeHre CTENEHHBIX PSIAOB B MPUOIMHKEHHBIX
BeruucneHusix. Psanpr @ypoe. Koaddunmentst @ypre n ux cBOMCTBA.
TeopeMa O CXOOMMOCTH TPUTOHOMETPUYECKUX pPSAAoB Dypee.
[lonatue oproHOpMHpOBaHHOW cucTeMbl pyHkuui. E€ mpumenenue
s pasnokenuss (pyHkiuii. PasnokeHne YETHBIX W HEYETHBIX
byHkmii B Tpuronomerprdeckuii psag Oypee. CrienuanbHbie TPUEMBI
paznokeHus: (PyHKIMHA B 3aBHCMMOCTHA OT 3aJIaHHOTO HWHTEpBaJia
paznoxenus. lIpumenenue tpuroHomerpuueckuMm psaoB Dypee B
NPUOJTMKEHHBIX BBIYUCIICHUSIX.

KpatHble 1 NOBEpXHOCTHBIE HHTETPAJIBI

JIBoHOW wHTErpan. 3ajayd, MNPUBOASIIME K TMOHITHIO JBOMHOIO
uHTerpaina. Ero ompeneneHre M OCHOBHBIE CBOWMCTBA. BpruncieHue
JBOMHOTO  HMHTErpajia  MOCIEAOBATEIIbHBIM  MHTEIPUPOBAHUEM.
Bobrunicnienue 1iomaaeir ¥ oOBEMOB € MOMOIIBIO  ABOMHOIO
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Tewma 8.

MHTETpajla. 3aMEHa NEPEMEHHBIX B JBOMHOM HHTErpane. J[BOMHOMN
HMHTErpajl B IIOJSIPHOM CUCTEME KOOpPAMHAT. TpPOMHOM MHTErpal.
3ajauy, NPUBOAAIIME K IOHATHIO TPOWHOro WuHrerpaia. Ero
ONpENEICHUE U OCHOBHBIE CBOMCTBA. DBpluncieHue TpPOHHOIO
UHTETpAJIa  TIOCIEIOBAaTENbHBIM  MHTETPUPOBAHUEM.  3aMeHa
IIEPEMEHHBIX B TPOMHOM MHTerpaige. DBplunciaeHue TpPOMHBIX
UHTErPAJIOB B UWIMHAPUYECKHMX U CPEPUUYECKUX KOOpAHMHATAX.
PU3NYECKUE U T€OMETPUUECKUE MPUIOKEHUS TPOMHBIX HHTErPAJIOB
(BBIYMCIIEHHE  IUIOMIAJ  TOBEPXHOCTEH, Macc, CTaTUYECKUX
MOMEHTOB, MOMEHTOB HMHEPLUHHA W KOOPAMHAT LIEHTPA TKECTH
npocTpaHcTBeHHBIX ¢uryp). [lnomane nosepxHoctu. OmnpeneneHue
NOBEPXHOCTHBIX MHTErpajoB. CBOWCTBA M IMPHUMEPHI BBIYHMCIEHUI.
Onpenenenre M NpUMEPBl MHTETPAJIOB IEPBOTO U BTOPOrO poOJa.
CBolicTBa M MPUMEPHI BBIYMCIICHUI.

Teopust mosist

Ckamsippoe nosie. [Ipou3BomHas 1O HANPABIEHUIO U TPATUEHT.
[Ipumepsl BbluMciaeHud W npwiokeHus. BexropHoe mose. Ilotok
BEKTOPHOT'O MOJIS 4yepe3 OpPUEHTHUPOBAHHBIE MOBEPXHOCTH, €ro
croiictBa u (Qumsuyeckuit cmbica. Teopema OcTporpajckoro.
JIuBepreHusi BEKTOPHOIO IIOJIs, €€ CBOWCTBA W BBIYMCIEHUE B
JNEKApTOBBIX KOoOpAuHATax. OU3NYECKUH CMBICI JIUBEPrEeHLHH.
ConenoupnanbHoe TONe, ero cpoiictBa. Pabora cHIOBOTO MOJIS.
Hupkynsauusa BekropHoro nossi. Teopema Crokca. PoTop BeKTOpHOTO
IIOJII, €r0 CBOMCTBA M BBIYMCIEHUE B JEKAPTOBBIX KOOPAMHATAX.
3amaun, NPUBOASAIIME K TIOHATUIO KPUBOJIMHEWHBIX HWHTETPAJIOB.
Onpenenenre KpUBOJIMHEHHBIX HMHTErpajoB l-ro poma. OCHOBHbIE
CBOICTBA  KPUBOJMHEHHBIX  MHTerpasioB  l-ro  poma. Hx
reomMerpuueckue ©  ¢uszndeckue mnpuwiokeHus.  OmnpenerneHue
KPUBOJIMHEHWHBIX HMHTErpajioB 2-r0  poja. OCHOBHBIE CBOMCTBA
KPUBOJMHEHHBIX HHTErpajioB 2-TO poAa. YCJIOBUE HE3aBUCUMOCTH
KPUBOJMHEWHOTO HMHTErpaia 2-ro  poma oOT (opMbl  TyTH.
IToTennmanbHOE MOJIE, €r0 CBOMCTBA. YCJIOBHE ITOTCHIIMAIbLHOCTH.
Crroco0sI onpe/IeIIeHHs TTOTCHITAAIA.

4.3. Jlekuuu

Ne /1

O0BeM yacoB

OuHo-
HasBanwne TeMbl 3aouHas
Ounas popma 3a04Has

dopma

dopma

Cemectp

1

51 10

Tema 1.

JluneitHas anrebpa 15 2

Tema 2.

AHanutrnyeckas TeOMeTpHsl 18 2

Tema 3.

Marematudeckuii aHains 18 6

Cemectp

2

51 10

Tema 3.

Marematudeckuii aHains 25 6

Tema 4.

KoMmiuiekcuslil ananus 8 1




Huddepenunanbupie

Tema 5. 18 3
ypaBHEHUS
Cemectp 3 34 6
Tema 6. | Teopus psiioB 12 2
Tema 7. KpatHeile W TIOBEpXHOCTHBIC 14 3
WHTETPAJTBI
Tema 8. | Teopus mosist 8 1
HUroro: 136 24
4.4. IlpakTHyecKue 3aHATHUS
O6beM yacos
Ne /it Ha3zBanue temsl Ourio- 3aouHast
Ounas dhopma 3a04Has
(bopva dbopma
Cemectp 1 51 8
Tewma 1. | JIuneitnas anre6pa 15 2
Tema 2. | AHanuTudeckasi reoMeTpus 18 2
Tema 3. | MaTemaTudeckuii aHau3 18 7
Cemectp 2 51 8
Tema 3. | MaTemaTudecKkuii aHau3 25 4
Tema 4. | KoMruiekcHbIN aHAIIN3 8 1
Tena 5. Judbdepenunansupie 18 3
ypaBHEHHS
Cemectp 3 34 6
Tema 6. | Teopus psoB 12 2
Tea 7. KpatHbie W TIOBEpXHOCTHBIE 14 3
WHTETPaJIbI
Tema 8. | Teopus momns 8 1
Uroro: 136 22
4.5. JlaGopaTopHblie padoThI
JlaGopatopHbie pabOTHI IO TUCHUTIIMHE HE TPETyCMOTPEHBI.
4.6. CamocTosiTe/ibHAsI pa0d0Ta CTYJ1€HTOB
O6beM yacos
OuHo-
Nen/m | Ha3BaHue Tembl Bun CPC Ounas 3909HAs 3aouHas
dopma (bopva dopma
Cemectp 1 87 171
Tnneiinas MOJATOTOBKAa K KOHTPOJILHOM
Tema 1. anrebpa pabore; BBITIOJTHEHHE 23 45
WHAVBUIYAILHOTO 3aJJaHHs
Anamiideckas | TOATOTOBKA K KOHTPOJIBHOMH
Tema 2. reoMeTpHs pabore; BBITIOJTHEHHE 32 46
WHAMBUIYAILHOTO 3aJJaHHs
Tema 3. MaremaTuueckuil | MOATOTOBKAa K KOHTPOJBHOU 32 80
aHaJIn3 pabore; BBITIOJTHEHHE
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‘ VHJIUBUYAJIBHOTO 3adaHus

Cemectp 2 87 171
. | MOArOTOBKA K KOHTPOJIBHOM
MareMaruueckuit
Tema 3. pabore; BBITIOJIHEHHE 42 93
aHaImn3
WH/IMBUYaJIbHOTO 3aJaHHS
o IIOATOTOBKA K KOHTPOJIBHOM
KomrekcHpliit
Tema 4. pabore; BBITIOJTHEHHE 12 18
aHaImn3
WH/IMBUYaJIbHOTO 3aJaHHS
Tinddepeniuans MOJI'OTOBKA K KOHTPOJIBHOM
Tema 5. P pabore; BBITIOJTHEHHE 33 60
HBIC YPaBHEHUS
WH/IMBUYaJIbHOTO 3aJaHHS
Cemectp 3 58 116
MOJITOTOBKA K KOHTPOJIBHOM
Tema 6. | Teopust psioB pabore; BBITIOJTHEHHE 20 40
WH/IMBUYAJIbHOTO 3aJaHHS
Kpartnsie U | IOArOTOBKA K KOHTPOJIBHOU
Tema 7. | noBepxHOCTHBIE | paboTe; BBITIOJTHEHHE 22 46
WHTETPAIIBI WHAWBHYyIBHOTO 3a/IaHUS
MOJTOTOBKA K KOHTPOJBHHOM
Tema 8. | Teopus mosst pabore; BBITIOJTHEHHE 16 30
WHAWBHYAIBHOTO 3a/IaHUS
Uroro: 232 458

4.7. KypcoBble padoTbl/IpOEeKThI.
KypcoBsie paboThI 110 JTUCHUIUTHHE HE MPETYCMOTPEHBI.

5. O0pa3oBaTesibHbIE TEXHOJOT N

[IpenoiaBanyie TUCIUILTUHBI BEACTCS C TPUMEHEHUEM CIIEAYIOUIUX BUIOB
o0pa3oBaTeIbHBIX TEXHOJIOTHH:

— TPAJUIIMOHHBIE 00BSICHUTEIIbHO-UILTIOCTPATUBHBIE TEXHOJIOTUH, KOTOPhIE 00ecie
BpPEMEHU;

— TEXHOJIOTUU TPOOJIIEMHOT0 OOyYEHHMsI, HANpaBJICHHBIE HA pPa3BUTHE TO3HABATEI
pasperieHrue KOTOPBIX TO3BOJISIET CTYACHTaM AaKTUBHO YCBAaWBaTh 3HAHUS
(MCTOJIB3YIOTCSI TIOMCKOBBIE METO/IbI; TOCTAHOBKA MO3HABATEIbHBIX 3a/1a4);

— TEXHOJIOTUU Pa3BUBAIONIET0 OOYYEHUs, MO3BOJIAIOLUIME OPUEHTHUPOBATH
y4eOHBbIN Tpollecc Ha TMOTCHIMAIbHBICE BO3MOXXHOCTH CTYACHTOB, WX
peanu3aluio u pa3BUTHUE;

— TEXHOJIOTMU KOHLEHTPUPOBAHHOTO OOYyYE€HUSs, CYyTh KOTOPBIX COCTOUT B CO3/aHI
CUCTEMHOTO M3YYCHUS COACPKAHUS yUCOHBIX TUCIUILINH 32 CYET 00BETUHEHUS
3aHSTUN B TEeMaTUYECKHE OJIOKH;

— TEXHOJIOTMU MOJAYJIBHOTO OOYYEHHUs, TaloII1Ue BO3MOKHOCTh 00eCIeYeHUsI THOKOC
WHJMBUIYaJIbHOMY Y4€OHOMY IJIaHY);

— TexHONOruu AuddepeHIInpOBaHHOTO O0YyYEHHsI, 00ECIEeYNBAIONINE BO3MOKHOCT
peanu3oBaTh B KYJIbTYpPHO-0Opa30BaTE€IbHOM MPOCTPAHCTBE YHUBEPCUTETA
UJICI0 CO3/IaHUsl PABHBIX BO3MOKHOCTEH JJIsl MOJTy4YeHHs] 0Opa3oBaHuUs

— TEXHOJIOTMU aKTUBHOTO (KOHTEKCTHOr'0) OOY4EHHS, C TIOMOIIBI0O KOTOPBIX OCYIIIE!
METO/Ibl OOyYEHUSs) U T.J.



MakcumainbHas 3 (HEKTUBHOCTH MEJArOrHYeCKOro Mpolecca J0CTUraeTCs
yTeM  KOHCTPYUMPOBAHHUS  ONTHUMAJBHOIO  KOMIUIEKCAa  MEeAaroruuyecKux
TEXHOJOTMH W (WIM) HUX DBJIEMEHTOB Ha JIMYHOCTHO-OPUEHTHUPOBAHHOM,
NEeSATENbHOCTHOM, JHATOTMYECKOM OCHOBE M HCIOJIb30BAHUS HEOOXOIUMBIX
COBPEMEHHBIX CPEJCTB O0YUECHHUS.

6. ®opMBbI KOHTPOJISI OCBOEHMSI JUCITHILIUHBI

Tekymias arrecranus CTYJEHTOB MPOU3BOJUTCS B  JIUCKPETHBIC
BPEMEHHbIC  HMHTEPBAJbl  JIGKTOPOM WM  NPENoAaBaTesieM, BeIYyLIUM
MPaKTUYECKUE 3aHATHUSA 110 TUCIUILUIMHE B CIAEAYIONIUX hopmax:

— (hpoHTANIBHBIC U UHIUBUIYaTbHbBIE OMIPOCHI;

— KOHTPOJIbHBIC Pa0OTHI;

— 3aIlUTa UHAUBUYATbHBIX/TIOMAIIHUX 3aJaHUH.

DoHbI OLICHOYHBIX CPEJCTB, BKJIFOYAIOIUE TUTIOBBIE
WHIMBHUIyaJIbHBIC/IOMAITHUE 3aJ[aHusl, KOHTPOJBHBIE pPaOOThI, IO3BOJISIOIIHE
OILICHUTBH PE3yJbTaThl TEKYIIEH M MPOMEKYTOUHON aTTeCTAllMK OOYJarOIIUXCS TI0
JTAHHOW JUCUMIUIMHE, TIOMEIIAIOTCS B MPUIIOKEHUU K pabodeil mporpamMme B
cooTBeTcTBUM ¢ «IlomoxxeHuem o (hoHIe OIICHOYHBIX CPEICTBY.

[IpoMexxyTouHasi arrectalus MO pe3yJibTaTaM OCBOCHMS JUCIMUIUIMHBI
IPOXOAUT B (popMe MUCHMEHHOTO HK3aMEHA, BKIIIOUYAIOIIETO TEOPETHUECKHUE
BOIIPOCHl M TMpPAaKTUYECKHE 3aJaHus. B cilydae HENOJIHOrO, CIOPHOrO WU
HEKOPPEKTHOT'O BBINOJHEHUS 3aJaHusl NMUCbMEHHOIO 3K3aMEHa, JIOMYCKAaeTCs
YTOUHSAIOUMNA YCTHBIA OINPOC CTYAEHTa, Ha OCHOBAaHUU KOTOPOTO BO3MOXKHA
KOPPEKTUPOBKA OIIEHKH PE3yJIbTAaTOB MPOMEKYTOUHON arrectanuu. Jlomyck K
IPOMEXKYTOYHOM aTTEeCTAllMU MPOU3BOAUTCS HA OCHOBAHMM IMOJOKUTEIBbHBIX

PE3YNBTATOB MO BCeM (popmMaM TEKYIIETO KOHTPOJISL.
B »Kk3aMeHAIlMOHHYI0 BEJOMOCTh MU 3aUETHYIO KHUXKKY BBICTABISIOTCS
OILICHKH TIO IIIKaJie, MIPUBEJICHHON B TaOJIHIIE.

[Ixana oneHuBaHusa

XapaKTepI/ICTI/IKa 3HaHUA NIpEaAMETa 1 OTBETOB

oTau4HO (5)

CryneHT T1iIyOOKO U B TOJHOM O0O0BEME BIAJEET MPOrPAMMHBIM
MmarepuanoM. ['paMOTHO, MCUEpNbIBAIONIE M JIOTHYHO €ro M3JaraeT B
YCTHOW WM MUChbMeHHOHM (opme. [Ipu 3TOM 3HAET peKOMEHIOBaHHYIO
JUTEpaTypy, MPOSIBISIET TBOPUYECKUH MOAXOJ B OTBETaX HA BOIMPOCHI U
NpPaBUIILHO OOOCHOBBIBAET TMPHUHATHIE PEIICHUS, XOPOLIO BIaJeeT
YMEHHSIMU ¥ HaBBIKAMH TIPY BBITTOJHEHUH MPAKTHYECKUX 3a71ay.

xoportto (4)

CryzneHT 3HaeT NpOrpaMMHBIA MaTepual, I'PaMOTHO M IO CYTH
u3jaraeT ero B YCTHOW MM NHCbMEHHOW Qopme, Jomyckas
HE3HAUUTENbHbIE HETOYHOCTH B  YTBEPXKJIEHHIX, TPAKTOBKAX,
ONPENEIICHUAX M KaTeropusaX WU HE3HAYUTEIbHOE KOJUYECTBO
omn6ok. [Ipu 3ToM BraseeT He0OOXOAUMBIMM YMEHUSIMU M HaBbIKAMU
IpY BBINOJIHEHUH NPAKTUYECKUX 3a]1au.

YIOBIIETBOPUTEIBHO (3)

CTYJIGHT 3Ha€T TOJBKO OCHOBHOM HpOFpaMMHBIﬁ MaTepuall,
JAOIYCKACT HETOYHOCTH, HEAOCTATOYHO YETKHE (I)OpMy.TII/IpOBKI/I,
HCIIOCJICAOBATCIIBHOCTE B OTBETAX, H3JIaracMbIX B YCTHOﬁ nin
MUCbMEHHO (bopMe. HpI/I 9TOM HEAOCTATOYHO BJIAACCT YMCHHUAMU U
HABBIKAMU TIPHW BBITIOJHCHUW TIPAKTUYCCKUX 3aay. I[OHYCKaCT A0
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30% omuOOK B U3JIaraeéMbIX OTBETAX.

HEYJOBJIETBOPUTENBHO (2) | CTyIeHT He 3HAeT 3HAYUTEIBHOM YacTh MPOrPaMMHOIO MaTepHalla.
[Ipu 3TOM HomyckaeT NpUHIMNMAIBHBIE OIIMOKY B 1I0Ka3aTENbCTBAX,
B TPAaKTOBKE NOHATHM U KAaTETOPHUM, NMPOSBIAECT HU3KYIO KYIBTYPY
3HaHWMM, HE BJIAJE€ET OCHOBHBIMM YMEHMSIMHM M HaBBIKAMH IIpU
BBIIIOJIHEHUM TpaKkTUyecKuX 3afad. CTYIEHT OTKa3bIBae€TCsi OT
OTBETOB HAa JIONOJHUTEIIbHBIE BOIIPOCHI.

7. YueOHO-MeTOAHYECKOe 7| NPOrpaMMHO-UH(OPMALIMOHHOE
ol0ecneyeHue TMCHUNIMHBI:

a) OCHOBHaf JMTEepaTypa:

1. Kupkunckuit A.C., Maremaruueckuii aHanu3 : YueOHoe mocooue st
By30B / Kupkunckuit A.C. - M.: Akanemuueckuii I[lpoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : anextponusiii // DBC
"KoHcynbrant cTynaeHra" : [caiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mata
obpamenus: 02.09.2021). - Peskum qocTyma : 1Mo MOIIKMCKE.

2. Maxkcumenko B.H., Kypc marematmyeckoro anamusa : y4yeOHUK /
Makcumenko B.H. - HoBocubupck : Uzn-so HI'TY, 2016. (Cepus "YuyeOHUKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : »snektponnbii // 3BC
"KoncynpTant ctyaeHTa" ; [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143 . html (maTa
obpamenus: 02.09.2021). - Peskum qocTyma : 1Mo MOAIKMCKE.

3. ITonoe B.C., Jluneitnas anre6pa : yuednoe nocodue / B.C. [Tonos - M. :
NznatensctBo MI'TY um. H. O. baymana, 2016. - 251 c¢. - ISBN 978-5-7038-
4305-5 - Tekct : anexrponnsiii // IBC "Koncynprant ctynenta" : [caift]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mara
obpamenus: 02.09.2021). - Peskum qocTyma : 1Mo MOAIKMCKE.

4, Yeromun A.Il., JluneitHas anreOpa W aHAJIUTHYECKass TeOMETpHUS :
yaeoHoe nocooue / Yeronun A.II. - PocroB v/]l : U3n-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Texct : snektponnbii // ObC "Koncynbrant
cryaeHTa" : [caifT]. - URL X
http://www .studentlibrary.ru/book/ISBN9785927517282.html (marta
obpamenus: 02.09.2021). - Pexxum noctyma : 1Mo MOATHCKE.

0) 10MOJIHUTE/IbHAS JJUTEepaTypa:

1. bexnemumieB /. B. Kypc aHanuTuueckoid reoMeTpuud U JMHEHUHOU
anreOpsl [Tekcr] : yueOnuk / JI. B. bexnemumes. - 5-¢ uzn., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. ®@. Kpartkmii kypc matematudeckoro aHammsza [Tekct] :
yueOHuk / A. ®. bepmant, U. I'. ApamanoBuy. - 8- uzn., ucnp. u gom. - M. :
Hayxka, 1973. - 720 c.

3. bepman I'. H. COopHuK 3amad mo Kypcy MaTeMaTHYECKOTO aHaIu3a
[TekcT] : yue6. mocobue / I'. H. bepman. - 20-e u31. - M. : Hayka, 1985. - 384 c.

4. Jlanko II. E. Bricuias maTeMartnka B yOpaKHEHUSIX U 3ajiadax: Y4yeo.
ITocobue nns By3oB / I1. E. lanko, A. I'. Tlomos, T. . KoxxeBnukona, C. II.
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Hanko. — 7-e wu3n.,, ucnp. - M. : OO0 «M3garensctBo ACT»: OOO
«M3parensctBo «Mup u O6pazoBanuey, 2014. - 816 c.

5. Knerenuk J[. B. COopHuk 3a1a4 o aHanuTuueckoit reometpun [ Tekcrt] :
yue0. nocobue ans Bry30oB / [. B. Knerenuk ; mog pen. H. B. Epumosa. - CIIO. :
"CneunansHas autepatypa”, 1998. - 200 c.

6. I'pubanos B. M. Beiciias marematuka. Kypc nexumii. Y. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIsexn. - Jlyranck : U3n-8o BHY um. B.
Hamns, 2002. - 164 c.

7. I'pubanoB B. M. Beiciias marematuka. Kypc nexumii. Y. 2 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIsexn. - Jlyranck : U3n-8o BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Briciias maremaruka. Kypc nexumii. Y. 3 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. lIsexn. - Jlyranck : U3n-8o BHY um. B.
Hans, 2003. - 174 c.

9. llIneitnep B. E. Kpatkuii kypc Beicuieit matematuku. B 2 1. [Tekcr] :
yue0. mocooue / B. E. lueitnep, A. U. Cnynkuii, A. C. lllymos. - 2-e usm.,
nepepab. u gom. - M. : Beicu. mikomna, 1978. - 328 c.

10. C6opHuk 3a7a4 o Maremaruke Juist BTy30B. Y. 1. Jluneitnas anre6pa u
OCHOBBI MaTeMaThueckoro aHaimsa [Tekct] : yue0. mocobue / moa pen.: A. B.
Edumoga, b. I1. lemunosuua. - M. : Hayka, 1981. - 464 c.

11. COopuuk 3amad mo martematuke s BTy30B. Y. 2. CrenuaibHbIC
paznensl MareMatuyeckoro ananusza [Tekct] : yue6. mocobue / mox pen.: A. B.
Edumoga, b. I1. lemunoBuya. - M. : Hayka, 1981. - 368 c.

12. Byrpos f. C. Beicmias maremaruka. B 3 1. uddepennuansaoe u
uHTerpasibHoe ucuucienue [Tekcr] : yueOnuk s By3oB / S. C. byrpos, C. M.
Huxonbckuid. - 8- u3zm., crep. - M. : [Ipoda, 2007. - 509 c.

13. Kynapssues B. A. Kpatkuii kypce Boiciieir MatremaTuku [ TekcT] : y4eo.
nocobue / B. A. Kynpsisues, b. I1. leMunoBuu. - 4-e uzz., nepepad. u gorm. - M.
: Hayka, 1975. - 624 c.

14. TTuckynoB H. C. JluddepeHnnaipbHOe U WHTETPATBHOEC WCUYUCIICHUS !
Jns Bry30B. [Tekct] : yue6. mocobue / H. C. IluckynoB. - 13-¢ m3a. - M. :
Hayka, 1985. - 560 c.

15. byrpor . C. JuddepennmnansHoe W HMHTETPATbHOE HMCUUCICHUE
[Texct] : yuebnuk / 5. C. byrpos, C. M. Hukonbckwuii. - M. : Hayka, 1984. - 432
c.

B) MeTOAMYECKHE YKA3AHUS:

1. MeTonnueckue peKOMEHAAIMA W COOPHHUK MPHUMEPOB ISl BBITOJTHEHHUS
WHAWBUAYAJbHBIX 3aJlaHUK MO BbICIIEH MaTematwke. Pazgen: «JIunenHas u
BEKTOpHasi anredpa» JJs CTYJACHTOB HWHXKCHEPHBIX, AJICKTPOTEXHUYECKUX WU
SKOHOMHUYECKHX HAIPaBJICHUU MOATOTOBKH [DJIEKTPOHHBIM pecypc] / coct.: B.
B. Mansriit, JI. B. Maneii, B. C. lllenokos. - JIyranck : JIHY um. B. Jans, 2019.
- 156 c.

2. Mertonuueckue yKa3zaHHS K IPAKTHYECKOH paboTe IO JUCHIUILIMHE
“Boiciiast matematuka” [DnekTpoHHblid pecypc] . U.1 : Jlunelinas anreOpa u
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aHanuThyeckas reometpus / coct.: B. B. Mansii, J[. B. Mansriii. - Jlyraack :
JII'Y um. B. Hans, 2015. - 82 c.

3. Meroandeckue ykazaHusi K MPAKTUYECKOW paboTe MO IUCIUILIMHE
“Boiciias matematuka” [OnekTpoHHbld pecypc] . U. 2 : uddepenuumansuoe
ucuucnenue / coct.: B. B. Mansriit, JI. B. Mansiit. - JIyrauck : JIT'Y um. B. Jlans,
2015. - 71 c.

4., Meroauyeckue yKazaHUsi K MPAKTUYECKOW paboTe MO ITUCIUILIMHE
“Bpiclias matematuka”’ [OnektpoHHbli pecypc] . Y. 3 : HuTerpanbHoe
ucuucnenue / coct.: B. B. Mansriit, JI. B. Mansiit. - JIyrauck : JIT'Y um. B. Jlans,
2015. - 70 c.

5. Meroanueckue yka3zaHHWs K TPAKTHUYECKOHW paboTe MO JUCHIUIUIMHE
“Beicias Marematuka’® [OnekTpoHHBIM pecype] . U. 4 : OyHKUMM MHOTHX
nepemeHHbIX. uddepenunansupie ypaBuenus / coct.: B. B. Manwiii, /[. B.
Mansrit. - JIyranck : JII'Y um. B. Jans, 2015. - 67 c.

6. Mertonnueckue yka3zaHHMs K TPAKTHYECKOHW paboTe MO JUCIUTUIMHE
“Beiciias marematuka” [DnekTpoHHbIA pecypc] . U.5 : Paner / coct.: A. B.
Bumnesckui, B. B. Maneiit, /. B. Maneii. - Jlyranck : BHY um. B. [lans,
2013. - 80 c.

7. Mertonnueckue yka3zaHHs K TPAKTHYECKOHW paboTe MO JUCIUTUIMHE
“Beiciass MatremaTtuka’  [OnektpoHHblii  pecypc] . U.6 : Kparssie,
KPUBOJIMHEWHBIE, MOBEPXHOCTHBIE HHTErpajibl. Teopus moins / coct.: A. B.
Bumnesckuit, B. B. Maneiit, /. B. Maneiid. - Jlyranck : BHY um. B. [lans,
2013. - 80 c.

I) HHTEPHET-Pecypchl:

MuHHCTEPCTBO HayKH U BhICIIero obpa3oBanus Poccuiickoit deneparuu
— https://minobrnauki.gov.ru/

denepanpHas ciyx0Oa 1Mo Haa3opy B chepe oOpa3oBaHMs U HAYKH —
http://obrnadzor.gov.ru/

[Toptan denepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB
BBICIIIETO OOpa3oBanus — http://fgosvo.ru

®denepanbHbiii moprai «Poccuiickoe oopaszoBanue» — http://www.edu.ru/

Nudopmarmonnas cucrema «EgmHoe okHO gocTyma K 0oOpa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

denepanbHBIA EHTP HHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHbIE OMOJIMOTEYHbIE CHCTEMBI M PeCypPChI

OnexkTpoHHO-0MOMmoTeunast cucremMa «KOHCYJabTaHT —CTyAeHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIEeKTPOHHO-OMOIMOTCYHAS cucreMa «StudMed.ru» -
https://www.studmed.ru

NupopmannoHHbIH pecypc Oul/IHOTEeKH o0pa3oBarte/IbHOI
OpraHM3anun

Hayunas 6ubnmorexa umenu A. H. Konsiera — http://biblio.dahluniver.ru/
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8. MaTepuaJibHO-TEXHHYECKOE o0ecneuyeHue QU CIUIINHbI
OcBoenne aucuMIUIMHbL «MaTemaTuka» NPEeArnoyiaracT HCIOJIb30BaHUE
aKaJEMHYECKUX ayJIUTOPHUH, COOTBETCTBYIOIINX JACHCTBYIOIIUM CAHUTAPHBIM U

IMPOTUBOIIOKAPHBIM IIPpaBUJIaM U HOPMaM.

IIpouee: pabouee MecTO MpenoaaBaTelis, OCHALIEHHOE KOMIIBIOTEPOM C
NOCTYIIOM B MHTEpHET.
[IporpammHoe obecnieyeHue:

DyHKIUOHAIBLHOE
Ha3HAYCHHUe

BecniiaTrHoe
MporpaMMHoe
o0ecmeueHue

CceblLIKH

OducHblii TakeT

Libre Office 6.3.1

https://www.libreoffice.org/

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

OmneparuoHHast 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

TIoyTOBEIN KIWEHT

Mozilla Thunderbird

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

DailsT-MeHeHKED

Far Manager

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

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

Tpad . GIMP (GNU Image | http://www.gimp.org/

gaagéecmﬂ Manipulation http://gimp.ru/viewpage.php?page_id=8
peAl P Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuormneiiep VLC http://www.videolan.org/vic/
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