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CTpyKTypa ¥ coaep:KaHue JUCHUNINHBI
1. esun 1 32124 TUCUMILVIMHBI, €€ MeCTO B Y4eOHOM Mpouecce

JlucuuruinHa — mpeicTaBisieT  coOOM  M3JI0KEHHWE  OCHOBHBIX — IOJIOKEHUI
MaTEMaTH4YECKOr0 aHalu3a, AaHAIMUTUYECKOM TIEOMETPUUM U JIMHEHHOW anreOpsl,
HEOOXOJAUMBIX JJIsl U3YUEHUS CIIELUANbHbBIX JUCIUILIMH.

Ilenp w3yyeHUs JUCHUIUIMHBI - OBJIAJCHHE CTYJEHTaMHU HEOOXOIUMBIM
MaTEMaTU4YECKUM ammnaparoM, IMOMOTAIOIIKUM aHaJIU3UPOBaTh, MOACINPOBATh U PEIIATH
3aJla4y B paMKaxX IIPUKJIAJHbBIX UCCIIET0BAaHUM.

3agaun: pa3BUTHE JOTMYECKOT0 U AOCTPAKTHOTO MBIIIJICHUS CTYJEHTOB, OBJIAZICHUE
CTYJEHTaMU METOJIaMHU MCCJIEIOBaHMS U PEIIeHUs] MaTeMaTUYECKUX 3ajjay; BeIpaboTKa y
CTYICHTOB YMEHHUs CaMOCTOSTEIBHO pACIIMPATH CBOM MATEMAaTHYECKUE 3HAHUSA U
IIPOBOJIUTH MATEMATUYECKUM AHAJIN3 IPUKIIAJHBIX 3a1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOII BO

Jucrumnnaa «MaremMaTuka» BXOAUT B MOJYJIb €CTECTBEHHOHAYYHBIX JUCIHUILIHH
00s13aTeNTbHOM YacTh y4eOHOTo TIIaHa.

HeoOXoquMbIMH  yCIIOBUSIMH JJISi OCBOSHHSI JMCUUIUIUHBI SBISIOTCS: 3HAHHE
AIIEMEHTApHOW MaTEeMaTUKU: ainreOpbl, T€OMETPUHU, DJIEMEHTAapHbIX (QYHKIHMI U OCHOB
MaTeMaTHYECKOTO aHAIM3a; YMEHUS PEeIIaTh THIIOBBIC 33/1a4H JIEMEHTAPHON MaTEMAaTHKH;
HaBBIKH MBICIMTECIBHOM ACATCIIPHOCTH, JIOTHYCCKOI'O aHalin3a, MAaTEMaTHYCCKOIoO H
TCOMCTPUICCKOI'O MBIIIJICHUA.

Co;[epn(aHHe AUCOUIINIMHBI ABJIACTCA JOTMYCCKUM MPOAJOJDKCHUCM COACPIKAHUA
BHGMGHTapHOﬁ MAaTCMAaTHUKU U CITYKUT OCHOBOM AJI1 OCBOCHHA CIICHUAJIbHBIX MHKCHCPHBIX
JUCIHHUITIIUH.

3. TpeGoBaHus K pe3yJbTATAM OCBOEHHUS COEPKAHUA TUCIHUIIMHBI

CrylieHTbl, 3aBEPIIMBIINE U3YYEHUE TUCIUIIMHBI «MaTemMaThKay, JOJKHBI

3HaTh: OCHOBHBIC TOHATHS M METOJIBl MAaTEMATHYECKOrO aHajlau3a, B YacTH
nudPepeHITuaTbHOTO U UHTETPAIbHOTO MCYUCIICHUS, TEOPUHU PAJIOB; TEOPUU JTMHEHHOMN
anreOpbl; AHATUTHYECKOW TreoMeTpuu; Teopun Au(QepeHIralbHbIX ypaBHEHUN;
OCHOBHBIE AJITOPUTMBI TUIIOBBIX YACICHHBIX METOA0B PELIEHU MAaTEMAaTUYECKUX 3a/1a4.

YMETh: HCHOJIB30BaTh METOAbl MAaTEMAaTHYECKOrO0 aHAJIN3a, AaHAJIUTUYECKOU
reOMETPHUH, JIMHEWHOW anreOphl, Teopuu (QYHKIUNA KOMIUIEKCHOTO TIEPEMEHHOTO;
HCIIOJIb30BaTh OCHOBHBIC MTPUEMBI 00PAOOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

BJIAJICTh. MATEMAaTUYECKUMM TMOHSATUAMU W CUMBOJIAMHU JUIS  BBIPAXKEHHUS
KOJIMYECTBEHHBIX M KAYECTBEHHBIX OTHOIICHUH, MaTEMAaTHYECKUMU METOAaMU U
AJITOPUTMAMHU B IPUIIOKEHHUSIX K TEXHUUECKUM HayKaM.

[Tepeuncnennbie pe3ynbTaThl 00pa30BaHUs SABISIOTCS OCHOBOM i1 (POPMUPOBAHUS
caenyromux kommereHiui (B coorBeTcTBrr ¢ @T'OC BO u TpeboBaHMUsIMU K pe3yJibTaTam
OCBOEHHS OCHOBHOM 00pazoBareibHoit nporpammsl (OI1OIT BO):



YHUBEPCATbHBIX:

OIIK-1 cnocobeH MpUMEHSATh E€CTECTBEHHOHAay4Hble M OOIIEUH)KEHEpHbIE 3HAHUS,
METOJIbIl MAaTEMATHUYECKOTO aHAIM3a U MOJEIUPOBAHUS B MpodeccruoHatbHOM
JeSITEIIbHOCTU

4. CTpyKTypa U coiep;KaHue TUCHUILTHHBI

4.1. O0LeM VUeOHOM TUCHMILINHLI U BIILI VI€0OHOH PA0OTHI

Bun yuebHoit paboTsl O6beM yacos (3.e.)
Ounas Ou4HO 3aouHas
¢opma 3a04Hast popma
dhopma
O6was yuebHas Harpyska (Bcero) 504 (14 3au. ex) 504 (14 3au. ex)
O6s3aTenbHAas ayIUTOpHAs ydeOHas Harpy3Ka 272 46

(Bcero) B TOM 4mcIE:

Jlexuun 136 24
CeMmuHapcKue 3aHATUA - -
IIpakTnueckue 3aHATUSA 136 22

JlaGopaTtopHsbie pabOThI - -
KypcoBast pabota (KypcoBoii mpoeKT) - -

WunuBuayansHoOe 3a1aHne 1-3 cem. 1-3 cem.
CamocTosrenbHas paboTa cTyneHTa (Bcero) 232 458
®opma arTecTalun sk3ameH; (1-3 sk3ameH (1-3
ceM.) ceM.)

4.2. Conep:xkanue pa3iesioB JUCHUANINHBI
Cemectp 1
Tewma 1. Jluneiinas anre6pa

Marpuipl. Onepaumu  Hag Marpunamu. Onpenenutenu. CBoiicTBa
onpeaenutenei. Pasznoxenue onpenenuteneii. MeToabl BBIYUCICHUS
onpenenuteneii. ObpaTHast MaTpuIia.
Marpuunsie  ypaBHeHus. Panr Marpunpbl. CucteMbl  JIMHEHHBIX
anreOpanyeckux ypaBHeHu. Marpuunslit meto. Meton Kpamepa. Meton
l'aycca. Teopema Kponekepa-Kanennu. @yHaaMeHTanbHas CcHCTEMA
pELICHUN.
Bexkropsl. JIuneliHble onepanuu HaJ BEKTOpaMu. JIMHeWHas 3aBUCUMOCTD
BekTOpoB. baszuc. Koopnunate! BekTopa B 6asuce. JlelicTBUS ¢ BEKTOpaMH
B KOOPJIMHAaTHOM IpeJCTaBiIeHUH. JlekaproBa cucTeMa KOOpAUHAT.
M3menenne KOOpMHAT MK 3aMeHe 0a3nca U Hayaia KOOpAUHAT.
IIpoeknus Bekropa. CkalsipHOE INPOM3BEAEHUE BEKTOPOB. BekTopHOE
Ipou3BeAcHNE BEKTOPOB. CMEIaHHOE TPOU3BEACHHUE.
JIunelinble onepaTtopsl Ha MIOCKOCTH. COOCTBEHHBIE BEKTOPHI U

COOCTBEHHBIE 3HaUEHUS JIMHEIHOTO oneparopa. KBagparudansie Gopmel.

Tema 2. Ananutndeckas reOMETpHs
[Ipocreiimne 3a1auyn aHAIMTUYECKOW T€OMETPUU HA IUIOCKOCTHU. YpaBHEHUE
JUHUM Ha IJIOCKOCTH. YPaBHEHHE MPSAMOM C YIJIOBBIM KO3(DPHUIMEHTOM.
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VYpaBHeHUE MPSIMOH € YTIOBBIM KOA(PDHUIIMEHTOM, POXOIALICH Yepe3 JaHHYIO
TOUKY. YpaBHEHHME HPSIMOM, NMPOXOJsIleld yepe3 ABe NaHHble Touku. OOiee
YpaBHEHHE TMPSIMOW. YpaBHEHHE TMpsIMOM B «OTpe3kax». HopmanbHOe
ypaBHeHHMe NpsiMoil. KpuBslie BToporo nopsaka.

VYpaBHEHHE TOBEpPXHOCTH B  IPOCTPAHCTBE. YPAaBHEHHE  IIIOCKOCTH,
IPOXOJALICH Yepe3 MAaHHYI0 TOUYKY, C 3aJaHHBIM HOPMaJbHBIM BEKTOPOM.
OOwiee ypaBHEHHE IUIOCKOCTU. YPAaBHEHHE IIJIOCKOCTH B «OTpE3Kax». YTIoi
MEXIY JIBYMsI IJIOCKOCTSIMH. Ycnosus IapajuIeIbHOCTU u
NEPIEHIUKYIISIPHOCTH IBYX IUIOCKOCTeW. HopmanbHOE ypaBHEHHE INIOCKOCTH.
PaccrossHME OT TOYKM [0 IUIOCKOCTH. YPaBHEHUE IIOCKOCTH, IPOXOMISIIEH
yepe3 TPHU TOYKHU. YpaBHEHUS IPSIMOM JIMHHUM B IIpocTpaHcTBe. KaHOHMYeCcKne
U MapaMETPUUYECKUE YPABHEHMS IPSMOW. YPABHEHHUs IPSAMOM, NMPOXOISIIEH
yepes3 ABE TOYKH. YTOJI MEXAY ABYMS IPSMBIMU. Y CIIOBHS MMAPAJUIEIBHOCTH U
NEPIEHINKYIISIPHOCTH JIBYX NpsAMBIX. IIpsiMas ¥ MIIOCKOCTh B NMPOCTPAHCTBE:
YTOJI MEXY NIPSAMOM U TNIOCKOCTBIO, YCIIOBHS IIEPECEUEHUS NPSMOH IIJIOCKOCTH,
YCIIOBUSL TMAPAJUIEIBHOCTH M NEPIEHIUKYISPHOCTU MPSAMOM U IJIOCKOCTH.
[ToBepxnoctu BrOoporo mnopsaka. Lumuanpuueckue mnoBepxHocTu. Cdepa.
Konycel. Ommuncoua. I'mnep6onounsl. IlapaGomouasl. I'eomerpuueckue
CBOMCTBA 3TUX IMOBEPXHOCTEN.

[TonstpabIe KOOPAMHATHI HA IIIOCKOCTH. Cnimpans Apxumena. Lunuuapudeckne
U cepruyeckre KOOpAUHATHl B MPOCTpaHCTBE. PaznuyHble crocoObl 3aaHus
JIMHHUI ¥ TOBEPXHOCTEW B TPOCTPAHCTBE.

T ema 3. MaremMaTnu4eckuil aHanu3
MHuoxecTBa BemecTBeHHbIX uucen. DyHkuus. OOnacTe ee omnpeaeiacHusl.
CrniocoObl 3amanusa. OCHOBHBbIE JJIEMEHTapHble (YHKLIMH, MX CBONCTBA H
rpaduku. YucioBble TOCHEAOBATETLHOCTH, HUX POJb B BBIYHCIUTEIHHBIX
npoueccax. [Ipenen uncnoBoit nocnenoparenbHocT. CylliecTBOBaHUE Mpeea
MOHOTOHHOW OIPaHUYEHHOW MOCIIE0BATEIBHOCTH.
[Ipenen ¢yHKMiA, OCHOBHBIE TIOHITHS U cBOWCTBA. OJIHOCTOPOHHHE TIPEIEIBI.
[lepBeiii u BTOpOW 3amedarenbHble mpeaensl. llpemen QyHkuM B
o6eckoneunoctu. IIpenensl MOHOTOHHBIX (QYHKIUH. beckoHeuyHo walbie
byHKuu 1 ux cBoiicTBa. CpaBHEHHE OECKOHEYHO MaJIbIX () YHKIUH.
HenpepbiBHOCTH QyHKIMHN B Touke. HempephIBHOCTh OCHOBHBIX



Cemectp 2

sneMeHTapHBIX (pyHKuui. CBolcTBa (PyHKIMH, HENPEPHIBHBIX HA OTPE3KE:
OTPaHUYEHHOCTh, CYIIECTBOBAHME  HAWOOJBUIETO, HAUMEHBIIETO U
IPOMEKYTOUYHBIX 3HAUYCHUM.
HubdepennmanpbHoe  ucuuciaeHue  GYHKIMA  OJHOM  MEPEMEHHOM.
[IpousBonHas ¢QyHKIMM, e€e CMBICT B pa3IMYHBIX 3agadax. [IpaBuia
HAXOXKJIeHUs Mpon3BOAHON. [Ipon3BoaHAsT CIOKHON W 00paTHON (DYHKITHH.
HudbdepennupoBanne GyHKINHA, 3aJaHHBIX TApaMEeTPUIECKIM 00pa3oM.
ITonsatne $yHKIMY,
mupdpepennupyemoit B Touke. Juddepenuman  pyHKuMH,  €ro
reoMeTpuuecKkuil cmpici. O01iee NpeacTaBiIeHUEe O METOAX JIMHEAPU3aLIUH.
NuBapranTHOCTH dbopmbl nuddepenuana. [IpousBoaHbIE 151
muddepeHIanbl BBICIIUX TOPSAKOB, MX CBOMCTBa. TOYKM 3KCTpeMyMma
¢yukuuu. Teopema ®epma. Teopembr Posmns, Jlarpamxka, Komm u wnx
npuMmeHeHre. OCHOBHbIE Teopembl O nuddepeHupyeMbIx (QyHKIMSIX.
HeompeneneHHocT M UX pPackpbeITHE C IMOMOINIbIO MpaBwia Jlonurans.
®opmynbl  Teisiopa u  Maknopena.  [IpeacraBieHue  OCHOBHBIX
aJeMEHTapHBIX (QyHKIMA 1o dopmyne Teimopa. Ilpumenenus dopmyn
Teinopa.
[Ipumenenne nud@epeHnnaTbHOr0 HMCYUCICHUS JJIs  UCCIIeTOBaHUS
GyHKIUH U MOCTPOEHUS MX TpaduKOB YCIOBUS MOHOTOHHOCTU (YHKIIUU.
OKcTpeMyMbl (YHKIMH, HEOO0Xoaumoe ycioBue. JlocTaTouHbIE YCIOBUSI.
OTtpickaHre HAWMOOJBIIETO W  HAWMEHBLIErOo 3HA4YeHHs  (YHKUUH,
muddepeHupyeMoii Ha otpeske. MccnenoBaHue BBIMYKIOCTH (DYHKLHU.
Touku nepern6a. Acumnrorsl ¢yHKUUH. [loHATHE 00 aCMMOTOTUYECKOM
paznoxxkenuu. OOmias cxema HCCIeAOBaHUS (PYHKIMM U TOCTPOCHHUE ee

rpaduka.

T ema 3. MareMaTH4eCKU aHAIIN3

Heonpenenennsrit unterpan. [lepsooOpa3znas. HeonpeneneHHbIi HHTETpaI U
ero cBoucTBa. I’ €OMETpUYECKH CMBICI HEONPEAEIECHHOIO HHTETpaJIa.
Tabnuna  HeompeseneHHbIX — WHTErpanoB.  [Ipocreiimme  mpuémsl
uHTerpupoBanus. Mcnonb3zoBanue Tabnuil nHTerpaios. UHTerpupoBaHue mno
4acTAM M 3aMEHOM IepeMeHHOW. IHTerpupoBaHue mpocTermmx
panoHanbHBIX Apobeil. Paznoxenue apoOHO-panMoHaNbHOW (QYHKIMM Ha
MpOCTEMNIINE Ipoou. Meroasl BBIYUCIICHUS HEONPEIEICHHBIX
koa¢pdunuentoB. HWHrerpupoBaHue ApOOHO-pAlMOHATIBHBIX  (DYHKIIHIA.
WNuTerpupoBaHre HEKOTOPBIX HPPALMOHANBHBIX (DYHKUMHA U BBIPAKEHUM,
coZiepKaluX TPUTOHOMETPUUECKHUE byHKIMN.
WNurerpupoBanue
middepeHanbHpix  OMHOMOB.  [IprMeHeHune  TPUTOHOMETPUYECKHX
MOJICTAHOBOK /ISl HHTETPUPOBAHUS COACPKAIIUX PAJUKAIIBI () YHKITHH.
OnpeneneHHblii MHTErpajg M €ro MNPUIOKEHUs. 3ajayd, NPUBOAALIME K
MOHATHIO  ONPENEIEHHBIX  MHTErpanoB.  VHTerpajbHble  CYMMBL.
OrnpeneneHHblil UHTErpajl v €ro CBOMCTBA. TeopeMa 0 CpeIHEM.

[IpousBonHas uWHTErpajia mo ero BepxHeMy mnpezaeny. ®opmyna HbproToHa-
Jleitonuna. OCHOBHBIE TPUEMBI BBIYUCICHHS OIpPENEICHHBIX HWHTETPaJIoB.
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WHTerpupoBanue 1o dacTIM W 3aMeHOM nepeMeHHou. [lomatne o
OpUOJIMKEHHOM  BBIYMCICHUM  ONpPEAENCHHBIX  MHTErpajgoB.  Metoabl
BBIUMCIICHUS OINpPEAEICHHBIX HMHTErpajioB MO (GopMysnaM MpsIMOYTOJILHUKOB,
Tpaneumii ¥ Cummncona. [lpunoxeHue ONpenercHHbBIX HHTErpajgoB K
BBIUMCIICHUIO IJIOLIa/Iel, 00beMOB, IMH AYr. MexaHuueckue u (usnueckue
NPUJIOKEHHST ONpEeNIEHHbIX MHTerpanoB. HecoOcTBeHHbIE HHTErpaibl C
OECKOHEUHbIMM TIpefielaMM M OT HeOorpaHMYeHHbIX GyHKIM. [IpusHaku
CXOJMMOCTH HECOOCTBEHHBIX UHTETPaIOB. D YHKIIMN HECKOJIBKHUX MIEPEMEHHBIX.
DYHKIIMU HECKOJIBKUX NepeMeHHbIX. O0nacTs onpeaenenus. [Ipenen pyukun.
HenpepbiBHOCTh. YacTHble npousBoanble. [lonublil nuddepennnan, ero cBa3pb
C 4YacTHbIMU  MNpOU3BOAHBIMU. VHBapuaHTHOCTH  (OpPMBI  IOJIHOTO
mupdepenimana. KacarenbHass IJIOCKOCTh W HOpPMallb K IOBEPXHOCTH.
['eomeTrpuueckuii cMpici osHOro nuddepennnana. YactHble NpOU3BOAHBIE U
noiHsle Auddepeniuansl Beicmx nopsakos. @opmyna Teiinopa. HesBHble
¢ynkuuu. Teopemsl  cymectBoBaHud. [luddepeHuupoBaHue  HESIBHBIX
¢GyHKIMHA. DKCTpeMyMbl (YHKLIMH HECKOJIBbKUX NepeMeHHbIX. Heobxomnmoe
yclloBUE 3KCTpeMyMa. JlocTarounsle yciaoBus. MeTo1 HaMMEHBIINX KBaIPATOB.
VcenoBHbll  3kcTpeMyM. Merton MHoxurenen Jlarpawxka. Ilpumepsr ero
IIPUMEHEHHUSI IIPU TIOUCKE ONTUMAJIbHBIX PEIIECHUN.
Tema 4. KomniekcHbIN aHaIu3
KommiekcHpie  ymcma.  JleMcTBHA ~ HAJ ~ KOMIUIEKCHBIMM — YHCJIAMU.
Tpuronomerpuueckas ¢opMa KoMmiuiekcHoro uucia. [lokasatenbHas (opma
KOMILUIEKCHOrO 4ucia. PyHKIMM KOMIUIEKCHOM IepeMeHHOW. lIponsBomnas
(GYHKIMU KOMIUIEKCHOM MepeMeHHOM.
Tema 5. [luddepenunanbrupie ypaBHEHUS

OObikHOBEeHHBIE U depeHnranbubie  ypaBHeHHs. Du3nyeckue 3ajadu,
npuBoasmme K nupdepeHunanbHbM ypaBHeHHsIM. 3agada Kommu. Teopema
CyLIECTBOBAaHUA U E€OUHCTBEHHOCTH pemeHus 3azadn  Komwu. Ilose
HamnpaBiIeHUH W MeTo] HM30KIMH. JluddepeHnuanbHble ypaBHEHUS MEPBOTrO

MOPSIIKA C pa3aesSIOIIUMUCS NEePEMEHHBIMU u
OJIHOPOJHbBIE
muddepeHuanbapie  ypaBHeHHs.  llpunoxenus — auddepeHmanbHbIX

ypaBHEHUN TEPBOTO TOPAJIKA B Pa3NUYHBIX OOJACTAX Hayku. JIuHelHbIe
muddepeHInanbHbIe YpaBHEHUS MIEpBOTo nopsiaka. YpaBHenue bepuymim. Mx
penieHre ¢ nmoMolbio MetonoB Jlarpanxka u bepnymiu. Iuddepenunanbabie
ypaBHEHMsI TIEPBOTO MOpSAJKa B MOJNHBIX Auddepenunanax. Marerpupyrommuit
MHOXUTENb. JuddepeHunanbable ypaBHEHHs] BBICIIMX TOPSAKOB. 3ajada
Komm. IlonsitTne o kpaeBbIX 3amaudax i AUQQepeHIHaTbHbIX ypaBHEHHI.
YpaBHeHUe, 10ITyCKaroLee NOHKEeHUE nopsAaka. [Iprioxenne k
pelIeHUI0 3a/7ad O JABIKEHUHM (usnueckoro mastHuka. OIHOpPOIHBIE
JMHEWHbIE W HEOJHOPOJHBbIC JMHEHHBbIe aAuddepeHranbHble ypaBHEHHS.
[lonatue oOmero pemenus. Omnpenenurens Bpouckoro. ®opmyna
JInyBunmns-OcTporpaackoro. Meron BapUaLlUU HEOIIPEACIICHHBIX
K03()PUIMEHTOB pelIeHNs HEOJHOPOAHBIX JMHEHHBIX AU(QepeHInanIbHbIX
ypaBHeHUH. JIuHeliHble Ou(QepeHnualbHble YpaBHEHUS! C MOCTOSHHBIMU
ko3 duureHTamu. YpaBHEHUS € MPABOM YacThIO CHELUATBHOIO BHJA.
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Cemectp 3

[Ipunoxenus K OIIUCAaHUIO JIMHEWHBIX MOJICIIECH. Cucrembl
mudpepeHInanbHbIX YpaBHCHHM, CBOMCTBA UX peleHui. Pemenust cuctem
JIMHEWHBIX b depeHITnaIbHBIX ypaBHEHUN c MTOCTOSIHHBIMU
ko3 purmeHTaMu

T ema 6. T eopust psazioB

YucnoBele u (QyHKIUOHAIbHbIE psaabl. YucioBele psagsl.  [lonsTue
cxoaumocTu psaa. I'eomerpuueckas nporpeccus. HeoOxoaumelil npusHaK
cxoauMoctu psga. [lpocreitmue nevictBust Hax psgamu. CBoicTBa psAIOB C
ITOJIOKUTEIIbHBIMU WICHaMU. MccienoBanue cX0quMOCTH PSIIOB € ITIOMOIIBIO
npu3HakoB cpaBHeHus. llpusHaku cxomumoctu [lamambepa u Kommn.
NHTerpanbHplil MPU3HAK CXOAUMOCTH PSAAOB C MOJOKUTEIBHBIMYA YJICHAMU.
3nakouepenyromuecst psasl. Teopema JleiOumma. OreHka ocTaTka
3HaKOYepeayrouerocs psjaa. 3Hakouepenyrommecs psajapl. AOCONIOTHO U
YCIOBHO cxojsdmuecs: paasl. Teopema 00 aOCOMIOTHOW CXOIMMOCTH.
OyHKUMOHATBHBIE psAAbl. O0JIACTh CXOJUMOCTH, METOJIBI €€ ONpeACICHHS.
PaBHOMepHas U IpaBUIIbHAS CXOAUMOCTH (DYHKIIMOHAIBHBIX psaoB. [Ipu3Hak
Beitepmrpacca. Crenennsie psansl. Teopema AGens. uTtepBan u paaumyc
CXOAMMOCTH CTENEHHOTO psifa. Ero paBHOMepHas cxogumocts. Psn Teiinopa.
Teopema 0 €AMHCTBEHHOCTH pa3NIOKEHHUs (YHKUMM B CTEHEHHOM psI.
JloctaTouHble yCIOBHS pa3iokuMocTH (yHkuuu B pan Teitnopa.
Pa3znoxxeHre OCHOBHBIX 3JIE€MEHTApHBIX (yHKUMI B psabl Teinopa u
Maxknopena. IlpuMeHeHHe  CTENEHHBIX PAJOB B MPUOJIMKEHHBIX
Bbruncnenusix. Psaapl @ypee. Koapduuuentst dyppe M HX CBOMHCTBA.
Teopema 0 CXOOUMOCTHM TpUTOHOMETpHUUYECKUX psnoB Pypee. IlonsTue
OPTOHOPMHUPOBAHHOU cucTteMbl GyHKIMiA. E€ mpuMeHeHne i pa3inoxKeHus
¢byakiui.  Pasnokenume — 4€THBIX M HEYETHBIX  (QyHKOUNA B
TpuroHomerpudeckuii pan @ypwse. CrnenuanbHble NPUEMBI Pa3I0KEHUS
GyHKIMIA B 3aBUCHMOCTH OT 3aJlaHHOTO HHTEpBaja  pa3jOKEeHHs.
[Ipumenenne TpuroHomerpuueckuMm psnoB Dypbe B NPUOTMKEHHBIX
BBIYUCIICHUSX.

Tema 7. KpaTHble U TOBEpXHOCTHBIE HHTETPAJIBI

JIBoiiHOM MHTErpai. 3aga4yu, IPUBOISAIINE K TOHATHIO IBOMHOTO MHTErpaIa.
Ero omnpenenenre 1 OCHOBHBIE CBOMCTBA. BBIUKMCIEHUE JBOMHOIO MHTErpaia
MOCJIeI0BAaTENIbHBIM MHTEPUPOBaHKEM. Briuncinenue miomnaaeit 1 o0EMoB
C IOMOIILIO JIBOMHOTO

WHTErpajia. 3aMeHa IIEPEMEHHBIX B JIBOMHOM wuHTerpaie. J[BolHOMI
MHTErpai B MOJSPHON cucTeMe KoopAauHaT. TpoiiHoi uHTerpan. 3aaaqu,
MPUBOJSIIME K TMOHSATHUIO TPOMHOTrO HHTErpana. Ero ompeneneHue u
OCHOBHBIE CBOMCTBA. Beruncnenue TPOMHOTO UHTETpaja
MOCJIeI0BATENIbHBIM MHTEIPUPOBAHUEM. 3aMEHA NIEPEMEHHBIX B TPOMHOM
WHTETpajie. BpruuciaeHne TPOWHBIX HHTErPajioB B LUIMHIPUYECKUX U
chepuuecknx  KoopauHaTax. @Du3MYeCcKHUe U TEOMETPUUYECKUE
NPWIOXKEHNUS  TPOWHBIX  HMHTETpajoB  (BBIUYMCICHUE  TUIOMIACH
IIOBEPXHOCTEM, MaCC, CTATUYECKUX MOMEHTOB, MOMEHTOB HWHEPLUU U
KOOpPJIMHAT IIEHTpa TSDKECTH MPOCTPAHCTBEHHBIX ¢uryp). I[limomans
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noBepxHocTH. OrnpesneneHne NOBEPXHOCTHBIX MHTerpanoB. CBoiicTBa U
npuMepsl BerurciieHuit. Onpezenenne u mpuMepbl HHTETPaoB MEPBOTO U
BTOpOTO poaa. CBOICTBA U MPUMEPHI BEIYUCIICHUH.

Tema 8. Teopus noss

Ckanssproe nose. [Ipon3BoagHas 1o HarpaBieHUIO U rpagueHT. [IpuMepsl
BBIUMCIIEHUI U NpuiokeHus. BexropHoe nosne. I1oTok BEKTOpHOTrO moJis
Yyepe3 OpUEHTHPOBAHHBIE MOBEPXHOCTH, €r0 CBOWCTBA U (DU3UYECKUIL
cmbici. Teopema Octporpajackoro. JMBepreHIuss BEKTOPHOTO MOJs, €€
CBOMCTBA M BBIYMCJIEHHE B JEKAPTOBBIX KoopauHaTax. PDuU3nyecKui
cMmblcn nuBepreHiuu. CoJeHoMJanbHOE IoJie, €ro cBoicTBa. Pabora
cunooro nois. Hupkynsius BektopHoro noisi. Teopema Ctokca. Potop
BEKTOPHOTO TMOJS, €ro CBOHCTBAa U BBIYUCIEHHE B JEKapTOBBIX
KOOpJAMHAaTax. 3aJayd, NPUBOJALIME K MOHITHIO KPUBOJIUHEWHBIX
uHTerpanos. OnpeneneHue KpHUBOJMHEHHBIX MHTETpalioB 1-ro poja.
OcHOBHBIE CBOICTBAa KpPUBOJIMHEWHBIX HHTErpaigoB l-ro poma. Ux
reomeTpuueckue W ¢uznyeckue  npuwiokeHus.  OmnpezneneHue
KPUBOJIMHEWHBIX ~ MHTErpasioB 2-ro poaa. OcCHOBHBIE CBOWCTBa
KPUBOJIMHEWHBIX MHTETPAJIOB 2-TO poJa. YCIOBHE HE3aBUCUMOCTH
KPUBOJMHEMHOT0 HHTErpaja 2-To poja ot popmsl myTH. [loTeHnnansHoe
T0Jie, €ro CBOMCTBA. Y CIOBHE MOTEHIMATIBHOCTH. CIIOCOOBI ONpeesIeHUs
MOTEHIIMATIA.

4.3. Jleknun

Ne ni/mn HazBaHnue TeMbl O0BeM yacoB
Ounas popma Ou4HO 3aouHas
3a04Has dbopma
dbopma
Cemectp 1 o1 10
Tema 1. | Jluneitnas anre6pa 15 2
Tema 2. | AHanuTHYECKasi TEOMETPHUS 18 2
Tema 3. | MaremaTHyeCcKHUii aHAIU3 18 6
Cemectp 2 o1 10
Tema 3. | MaremaTHyecKHii aHAIU3 25 6
Tema 4. | KoMIIIeKCHBIN aHAITH3 8 1




Tema 5. [Iuddepennnanbapie 18 3
VDaBHEHUS
Cemectp 3 34 6
Tema 6. [Teopus psinoB 12 2
Tema 7. [KpatHple ¥ THOBEpPXHOCTHEIE 14 3
WHTETPAJTBI
Tema 8. [Teopus mons 8 1
Uroro: 136 24
4.4 . IlpakTHyecKue 3aHATHS
Ne /it HasBanue TeMbl OO0BeM JyacoB
Ounas dhopma Oy4HO 3aouHas
3a04Has popma
dbopma
Cemectp 1 51 8
Tewma 1. [luneitnas anredpa 15 2
Tema 2. AHnanurnyeckasi reOMeTpust 18 2
Tewma 3. MaremaTrueckuil aHamu3 18 7
Cemectp 2 51 8
Tewma 3. MaremaTrueckuil aHamu3 25 4
Tema 4. [KoMmmuiekcHBIN aHAIHN3 8 1
Tema 5. [/ludpdepenunansuele 18 3
VDaBHEHUS
Cemectp 3 34 6
Tema 6. [Teopust psaoB 12 2
Tema 7. KpatHbie u IIOBEPXHOCTHBIE 14 3
UHTETPaJIbI
Tewma 8. [Teopust most 8 1
Uroro: 136 22
4.5. JlabopaTtopHbie padoThI
JlabopatopHbie pabOTHI 10 TUCHIHUIIIINHE HE MPEIYyCMOTPEHBI.
4.6. CamocTosiTeJIbHASE PA00TA CTYJICHTOB
Nen/m | Ha3zBaHue TeMbl Bux CPC O0BeM yacoB
Ounas OuHO 3aouHas
bopma 3aounas | Qopma
¢dbopma
Cemectp 1 87 171
Tema 1. | Jluneiinas [MOArOTOBKA K KOHTPOJIBHOH 23 45
aﬂre6pa pa60Te; BBIIIOJIHCHUE
WHIMBHTyaJIbHOTO 3aJIaHUS
Tema 2. Ananurudeckas MMOAIOTOBKAa K KOHTpOHBHOfI 32 46
reoOMeTpUs pa60Te; BBIIIOJTHCHHC
WHIMBHTyaJILHOTO 33JIaHUS
Tema 3. | MareMaTtn4ecKnil |mogrotoBka K KOHTPOIBHOI 32 80
AHAIIN3 a00Te; BBIMIOJIHEHUE




WHUBUTyaJIbHOTO 3a/IaHHsI
Cemectp 2 87 171
Tema 3. [MareMaTHUECKUIA OATrOTOBKA K KOHTpOJIBHOI;‘I 42 93
AHATIH3 paborte; BBINOJHEHHE
VHIUBUTyaJIbHOTO 3a/IaHHsI
Tema 4. |[KoMriuiekcHbIH OATrOTOBKA K KOHTpOJIBHOI;‘I 12 18
AHATIH3 paborte; BBINOJHEHHE
VHIUBUTyaJIbHOTO 3a/IaHHsI
Tema 5. |Tuppepenumans  [MOATOTOBKA K KOHTPONBHOH| 33 60
HbIC YpaBHEHUS paborte; BBITIOJTHEHHE
VHMBYTyaJIbHOTO 3a/IaHHsI
Cemectp 3 58 116
Tema 6. (Teopust psizoB MOJATOTOBKA K KOHTPOJBHHOU 20 40
paborte; BBITIOJTHCHHE
VHIUBUTyaJIbHOTO 3a/IaHHsI
Tema 7. |KpaTHbie u [MOArOTOBKa K KOHTPOJBHOU 22 46
MOBEPXHOCTHBIC paborte; BBITIOJTHEHHE
MHTETPaJIbI VHIUBUTyaJIbHOTO 3a/IaHMsI
Tema 8. [Teopus moust [MOArOTOBKA K KOHTPOJBHOU 16 30
paborte; BBITIOJIHEHHE
VHIUBUTyaJIbHOTO 3a/IaHHsI
Hrtoro: 232 458

4.7. KypcoBblie paGoThI/IPOEKTHI.
KypcoBbie paboThI TI0 AUCIUILIHHE HE IPEAYCMOTPEHBI.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenogaBaHue TUCIUIUIMHBI BEIETCS C MPUMEHEHUEM CJICAYIONUX BHUIOB
00pa3oBaTEIbHBIX TEXHOJIOTHIA:

- TpaJULUOHHEIE 00BACHUTEILHO-UILTIOCTPATHBHBIE TEXHOIOTHHU, KOTOphIe obecme!
BpPEMEHU;

- TEXHOJIOTUHU MPOOIEMHOr0 00yUYeHHs, HalpaBJICHHbIC HA Pa3BUTHE TIO3HABATEI
pa3pelieHrne KOTOPhIX MO3BOJISET CTYJACHTaM aKTUBHO YCBAaWBATh 3HAHUS (MCIIONIB3YIOTCS
MOMCKOBBIE METO/IbI; TOCTAHOBKA IMO3HABATEIILHBIX 3a/1a4);

- TEXHOJIOTMHM Pa3BHUBAIOIICTO OOYYCHHsI, TO3BOJISIOIINEC OPUECHTHPOBATH
y4eOHBIM MPOIECC Ha TOTEHIIMATbHBIC BO3MOXKHOCTH CTYJCHTOB, UX pEaH3aIUi0 U
pa3BHTHE;

- TEXHOJIOTUH KOHIICHTPUPOBAHHOT'O O0YUYCHHS, CYTh KOTOPBIX COCTOUT B CO3/IaHU
CUCTEMHOTO M3yUYEHUS COJICP)KaHUS YICOHBIX JTUCITUILUIMH 32 CYET OOBCTMHCHUS 3aHATHH B
TeMaTHYeCKue OJIOKU;

- TEXHOJOTHUHU MOJYJILHOTO 00YYEHHUS, JAIOIINEe BO3MOKHOCTh O0OECIICUSHHSI THOKOC
WHANBUAYATFHOMY y4eOHOMY TUTaHY);

- TeXHOJOTuH MU PepeHInPOBaHHOTO 00yUEHUS, 00ECIICYHBAIOIIIE BO3MOKHOCTh
pealin30BaTh B KyJIbTYPHO-00Pa30BaTEIILHOM MTPOCTPAHCTBE YHUBEPCUTETA
UJICIO CO3/IaHUSI PABHBIX BO3MOXXHOCTEH TSI OTYy4YEHUST 00pa3oBaHUs

- TEXHOJOTHH aKTUBHOTO (KOHTEKCTHOT0) OOYYEHHS, C TOMOIIBI0 KOTOPBIX OCYIIE«
METOAbl 00yUEHHUS) U T.I.

MaxkcumanpHas 3()(HEKTHBHOCTh TEAarorudeckoro Ipolecca IOCTUTASTCS IMyTeM



KOHCTPYUPOBAHUS ONTHUMAJIBLHOIO KOMIUIEKCA IMEAAroru4ecKux TEXHOJOruil u (Wim) ux
3JIEMEHTOB Ha JIMYHOCTHO-OPUEHTHPOBAHHOM, JEATEIbHOCTHOM, JUAJTOTMYECKOW OCHOBE U
HCITOJTH30BaHMS HEOOXOAMMBIX COBPEMEHHBIX CPEJICTB OO YICHHUS.

6. @opMBbI KOHTPOJISI 0CBOECHUSI TUCHMILIUHBI

Texymass arrecTamusi CTYACHTOB TPOM3BOIUTCS B JTUCKPETHBIE BPEMEHHBIC
WHTEPBAIBI JICKTOPOM WJIM TIPEMoJaBaTeieM, BEAYIIUM MPAKTUUCCKUE 3aHITHS T10
JTUCLUIUIMHE B CIEAYIOMUX popMax:

- (ppoHTaNTBEHBIC U UHIUBUTYAIBHBIE OITPOCHI;

- KOHTPOJIbHBIC Pa0OTHI;

- 3alUTa UHAWBUIYaTbHBIX/TOMAITHUX 33 JaHHH.

@DOoH/IBI OIIEHOYHBIX CPEICTB, BKIIOYAIOIINE TUIIOBBIC WHIMBHYaTbHbIC/JOMAITHAC
3aaHusl, KOHTPOJIbHBIC paOOTHI, TIO3BOJISIIOIIME OICHUTh PE3YyJIbTaThl TEKyIIeH |
NPOMEKYTOYHON aTTECTallMd OOYYArOIIMXCS [0 JAaHHOW JUCIUIUIMHE, MOMEIIAIOTCS B
NPUIIOKEHUH K pabodeil mporpaMmMe B cOOTBETCTBHUH ¢ «[lomoxkeHreM o (hoH/Ie OIIEHOYHBIX
CPEICTBY.

[TpoMexxyTodHasi aTTeCTaIus MO pe3yIbTaTaM OCBOCHHUS JWCIMILIMHBI MTPOXOJUT B
dbopMe MMCEMEHHOTO JK3aMeHa, BKITIOYAIOMIETO TEOPETUICCKUE BOMPOCHI M MPAKTHUCCKHE
3amaHusa. B ciaydae HEMOJHOTO, CIIOPHOTO WM HEKOPPEKTHOTO BBHITIOJHEHUS 3aTaHUs
MUCHMEHHOTO YK3aMeHa, JIOMYCKASTCsl YTOUHSIOMNN YCTHBIA OMPOC CTYACHTA, HA OCHOBAHUHT
KOTOPOTO BO3MOXHa KOPPEKTHPOBKA OIEHKH PE3yJbTATOB MPOMEKYTOYHOW aTTECTaIUH.
Jlomyck K TIPOMEKYTOYHOH aTTeCTallMd MPOU3BOJUTCS HAa OCHOBAHHWH ITOJIOKUTEIBHBIX
pe3yabTaToOB MO BceM (hopMaM TEKYIIETO KOHTPOJIS.

B sx3aMeHalMOHHYI0 BEOMOCTh M 3aU€THYIO KHHIKKY BBICTABISIIOTCS OIEHKH T10
HIKaje, IPUBEACHHON B TaOJIHUIIE.

[Ikaia orleHUBaHuA

XapaKTepI/ICTI/IKa 3HaHUsA Mpe€aAMETa 1 OTBETOB

OoTIN4IHO (5)

CtyneHT 1iyOOKO M B TIOJMHOM O0BEME BiIageeT NPOrpaMMHBIM
MaTepHaIoM. ['paMOTHO, HCUEpIBIBAIONIE W JIOTUYHO €r0 M3JIaraer B
YCTHOW WM nUcbMeHHOW (opme. [Ipu 3TOM 3HaeT PEeKOMEHJIOBAHHYIO
UTEpaTypy, MPOSBIAET TBOPYECKUH IMOJAXOJA B OTBETaX Ha BONPOCHI U
NpaBIJIbHO OOOCHOBBIBACT MPUHSATHIE PEIIEHHS, XOPOLIO BIIAAEET|
YMEHUSIMHU 1 HABBIKAMU IIPH BBINOJIHEHNH NPAKTUYECKUX 3a]au.

xopoo (4)

CTyZIeHT 3HaeT IPOrpaMMHBIN MaTepHall, FPaMOTHO U 10 CYTH M3JIaraeT ero
B YCTHOW WM THMCBbMEHHOW (opme, momyckas HE3HAYUTEIbHBIC
HETOYHOCTU B YTBEP)KICHMAX, TPAKTOBKAX, ONPEACICHUAX U KAaTETOPUAX
WIM HE3HAaYMTEeNbHOE KoauuecTBO omubok. Ilpu 3TOoM  Bnazeer,
HEOOXOIMMBIMU YMEHHUSMU U HAaBbIKAMHU IIPH BBIIOJHEHUHU IMPAKTUUYECKUX
3a1ay.

YIOBJIETBOPUTETHHO (3)

CTyZIEeHT 3HAeT TOJBKO OCHOBHOM IPOrpaMMHBIA MaTepuall, IOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO yéTKHE (bopMynupoBKH,
HEIIOCIIEI0BATENIBHOCTD B OTBETAX, U3J1ara€MbIX B YCTHOM UM ITUCbMEHHON
dopme. IIpu 3TOM HEOOCTATOUHO BIAJEET YMEHUSIMH M HABbIKAMU IPU
BBITIIOJTHEHUH [IPAKTUYECKUX 3a4a4. JJomyckaer 1o
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30% ommmoOOK B M3JIaracMbIX OTBETAX.

HEY/IOBICTBOPUTENBHO (2) (CTyneHT He 3HAET 3HAYMTENLHOM YACTH MPOTPaMMHOTO MaTtepuana. Ilpu
TOM JIOMYCKaeT MPHHLUUIHAJIbHbIE OMIMOKM B J/I0Ka3aTeNbCTBAX, B
TPaKTOBKE MOHATHI U KATETOPHiA, TPOSIBISAECT HU3KYIO KyIbTYpPY 3HaHHUI, HE
BIaJ€€T OCHOBHBIMM YMEHHSIMH U HAaBbIKAMU IIPH  BBIIIOJIHEHUU
NpakTHUeckux 3azad. CTyaeHT oOTKa3blBaeTcs OT OTBETOB  HA
JOIIOJIHUTECJIBHBIC BOIIPOCHI.

7. Yue0HO-MeTOAMYECKOEe W TNPOrpaMMHO-UH(OPMALMOHHOE oObOecneyeHue
AU CIATTAHBI:

a) OCHOBHA JIATEepaTypa:

1. Kupkunckuii A.C., Marematudeckuii aHanu3 : YdeOHoe mocobwe s BY30B /
Kupkunckuit A.C. - M.: Akagemuueckuii [Ipoexr, 2019. - 526 c. (Gaudeamus) - ISBN 978-
5-8291-3040-4 - Tekcr : anextponuslii / DbC "KoHcynbTaHT cTyaeHTa"

[caiiT]. - URL : http ://www. studentlibrary.ru/book/ISBN97 85829130404 html
(mara oopamenus: 02.09.2021). - Pexxuim mocTyna : 1o MoJIm1cKe.

2. Maxkcumenko B.H., Kypc marematndeckoro amanmsa : yuyeOHUK / MaKCHMEHKO
B.H. - HoBocubupck : Uzn-Bo HI'TY, 2016. (Cepus "Yueonuku HI'TY") - ISBN 978-5-
7782-2914-3 - Tekcr : anextponnsiii // OBC "Koncynprant cryaenra : [cait]. - URL : http
:/lwww. studentlibrary.ru/book/ISBN97 85778229143.html (mata
obpamenus: 02.09.2021). - Pexxum gocTyna : 1Mo MmoAmucKe.

3. IlomoB B.C., Jluneiinas anrebpa : ydeOHoe mocoome / B.C. ITlomoB - M. :
W3narenscTBO MFTY uM. H. O. baymana, 2016. - 251 c. - ISBN 978-5-70384305-5 - TeKCT
anektponnbsii  //  OBC  "Koncymerant crymenta" :  [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785703843055.html (mata oOparieHus:

02.09.2021). - Pexxum ocTymna : 1O MOJIITUCKE.

4. Yeromun A.Il., JIuneitHas anrebpa v aHATUTHIECKAs TEOMETPHS : yaeOHOE TTocoOune
/ Yeromun A.IL. - PoctoB H//] : U3n-Bo FODY, 2015. - 150 c. - ISBN 978-5-9275-1728-2 -
Texkcr : anexkrponssiit // OBC "KoncynbTaHT cTygeHra" : [caiT]. -

URL ; http://www.studentlibrary.ru/book/ISBN9785927517282.html
(mata obpamenust: 02.09.2021). - Pexxum moctyna : Mo moJIrucKe.

0) 10MOJIHUTEJIbHAS JIUTEPATypa:

1. bexnemumies /. B. Kypc ananutuueckoii reoMeTpun 1 JIMHEHHOM anreops! [ TekcT]
: yueonuk / 1. B. beknemuines. - 5-e uz ., nepepad. - M. : Hayka, 1984. - 320 c.

2. bepmant A. ®. Kpatkuit kypc Mmatemarndeckoro ananu3sa [Tekcr] : yueOnuk / A.
®. bepmanr, U. I'. ApamanoBuu. - 8-e uz ., ucnp. u gom. - M. : Hayka, 1973. - 720 c.

3. bepman I'. H. COopHuK 3a1a4u o Kypcy MmaTremMarndeckoro ananusa [ Tekct] : yueO.
nocobue / I'. H. bepman. - 20-e u3a. - M. : Hayka, 1985. - 384 c.

4. Jlanko I1. E. Briciras MatemaTnka B ynpaxxHeHHsIX U 3a1a4dax: Yue0. [Tocobue ms
By30B / II. E. JTanko, A. I'. ITomos, T. . KoxxeHukona, C. I1.

Hanko. - 7-e u3A., ucop. - M. : OO0 «M3gatensctBo ACT»: OO0 «M3marenbctBo «Mup u
O6pa3zoBanue», 2014. - 816 c.

5. Knerenuk JI. B. COopHUK 3a/1a4 10 aHamUTUYECKO reoMeTpuu [ Tekct] : yueb. mocodbue
s BTy30B / JI. B. Knerenuk ; nmog pen. H. B. Edumoga. - CII6. : "CnenuanpHas nureparypa’,
1998. - 200 c.
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6. I'pubanos B. M. Bricmas marematuka. Kypc nexmuii. Y. 1 [Tekct] / B. M. I'pubanos, H.
M. Kpamaps, O. I1. I1IBen. - JIyranck : U3n-s8o BHY um. B. Jlans, 2002. - 164 c.

7. I'pubanos B. M. Briciias matematuka. Kypc nexuwmii. Y. 2 [Teker] / B. M. I'pubanos, H.
M. Kpamaps, O. I1. lIsen. - JIyrauck : U3a-so BHY um. B. [ans, 2002. - 144 c.

8. I'pubanos B. M. Briciias marematuka. Kypc nexumii. Y. 3 [Teker] / B. M. I'pubanos, H.
M. Kpamaps, O. I1. llIsen. - JIyrauck : U3a-so BHY um. B. [lans, 2003. - 174 c.

9. llIneinep B. E. Kparkuii kypc Boiciieit maTematuku. B 2 T. [Tekct] : yue6. mocobue / B.
E. uetinep, A. U. Caoynkuii, A. C. lllymoB. - 2-e uza., nepepad. u gom. - M. : Beiciil. mikodna,
1978. - 328 c.

10. Coopuuk 3amad mo marematuke misi BTy3oB. Y. 1. JluneitHass anreOpa W OCHOBBI
Maremarnueckoro ananusa [Tekct] : yue6. mocobue / moxm pea.. A. B. Edumona, b. IL
JemupnoBuya. - M. : Hayka, 1981. - 464 c.

11. COopnuk 3amau mo MaremaTtuke s BTy30B. Y. 2. ChnenuanbHble pa3aelibl
Matemarnueckoro anamusa [Tekct] : yue6. mocobue / mox pen.: A. B. Edumona, b. I
HemupnoBuya. - M. : Hayka, 1981. - 368 c.

12. BbyrpoB f. C. Beicmias marematuka. B 3 1. JluddepeHuuanibHoe U HHTErpalbHOE
ucuncnenue [Tekct] : yueOnuk mis By30B / S. C. Byrpos, C. M. Hukonbckuii. - 8- uz., crep. -
M. : Ipoda, 2007. - 509 c.

13. Kynpsisues B. A. Kparkuit kypc Beicuieir marematuku [ Tekct] : yue0. mocobue / B. A.
KynpsBues, b. I1. JlemunoBud. - 4-¢ u3g., nepepad. u goi. - M. : Hayka, 1975. - 624 c.

14. TluckynoB H. C. JuddepenunanbHoe u uHTErpanbHoe ucuuciaeHus: [ns BTy30B.
[Tekcr] : yue6. mocobue / H. C. I[Tuckynos. - 13-¢ m3a. - M. : Hayka, 1985. - 560 c.

15. Byrpos 4. C. Auddepenimanbaoe 1 uHTErpanbHoe ucuncienue [ Tekcer] : yueOHuk / 5.
C. byrpos, C. M. Hukonbsckuii. - M. : Hayka, 1984. - 432 c.

B) METOAMYECKHE YKAZAHUS:

1. Meronnveckne peKOMEHIAIMH 1 COOPHUK MPUMEPOB IS BBITIOJIHEHHS MHIUBH Ty aIbHBIX
3alaHui 1o BbIciIeld maTemaTuke. Paznen: «JIuHeliHas M BekTOopHas anredOpa» JUisl CTYACHTOB
WHXEHEPHBIX, JIEKTPOTEXHUYECKNX U SKOHOMUUYECKUX HAIIPABJICHUN IOATOTOBKH [ DJIEKTPOHHBIN
pecypc] / coct.: B. B. Mansrii, 1. B. Manstii, B. C. lllenokos. - JIyranck : JIHY um. B. Jlans, 2019.
- 156 c.

2. Meronuveckue YKa3aHWsi K TPAKTHYECKOW pabore Mo jauciuiuinHe “Beiciias
MaTemaTuka” [DnekTpoHHbI pecypc] . YU.1 : JIunelinas anreOpa u aHanuTUyeckas reomerpus /
coct.: B. B. Manwiii, J{. B. Mansrit. - Jlyranck : JII'Y um. B. J{ana, 2015. - 82 c.

3. MeToanveckue yka3aHUsT K MpaKkTHYecKoil pabore Mo AucuuIuinHe “Bbicimas
matematuka’ [DnexkTpoHHbd pecypc] . Y. 2 : uddepennumansuoe ucuncienue / coct.. B. B.
Mansiii, J{. B. Mansiit. - JIyranck : JII'Y um. B. Jlans, 2015. - 71 c.

4. Meronnyeckne yKa3aHWsT K NpakTHYeCKoW pabore mo aucuuiuinee “Beicimas
maTtematuka” [DnexkTpoHHBIN pecype] . U. 3 : UuTerpansHoe ucuncnenue / coct.: B. B. Mansii,
. B. Mansiii. - JIyranck : JIT'Y um. B. Jans, 2015. - 70 c.

5. Meronnyecknue yKa3aHWs K TPAKTHUECKOW paboTe Mo aucuuivinHe “Boicimas
Marematuka’ [OnekTpoHHbld pecypc] . YU. 4 : OyHKIMM MHOTHX [EPEMEHHBIX.
Juddepennmanbubie ypaBHenus / coct.: B. B. Mansiid, J[. B. Mansrii. - JIyranck : JIT'Y um. B.
Hans, 2015. - 67 c.

6. MeTosnyeckue yKa3aHUs K NpPaKTHYECKOH paboTe mo mucuuiuimae “Beicmias
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maTtematuka’ [DnekTpoHHbIil pecypc] . U.5 : Psaapr / coct.: A. B. Bumnesckwuii, B. B. Mansri, /1.
B. Mansiid. - JIyranck : BHY um. B. [lans, 2013. - 80 c.

7. MeToanueckne yKa3zaHUST K TMPAKTHYECKOH paboTe 1o JucHUILInHE “Bwicmias
Marematuka’ [DnekTpoHHbI pecypc] . U.6 : KpaTHble, KpUBOJMHEHHBIE, MOBEPXHOCTHBIC
uHTerpanbl. Teopus moms / coct.: A. B. Bumnesckuii, B. B. Mansii, /[. B. Mansrit. - JIyrauck :
BHY uwm. B. Jlams, 2013. - 80 c.

I') HHTePHET-pPecypcChl:

MuHHCTEpCTBO HaYKH M BBICIIEro oOpazoBanus Poccutickoit denepanun
- https://minobrnauki.gov.ru/

denepanbHast ciryxOa Mo Haa30py B chepe oOpa3oBaHus U HayKH - hitp:// obrnadzor. gov.ru/

[Topran @enepaibHBIX TOCYAapPCTBEHHBIX OOPA30BATENbHBIX CTAHAAPTOB BBICIIETO
obpasoBanus - http://fgosvo.ru

denepanpHbiil mopran «Poccuiickoe odpazoBanue» - http://www.edu.ru/
HNudpopmannonnas cuctema «EquHoe 0KHO 10CTymNa K 00pa30BaTelbHbIM pecypcam -
http://window.edu.ru/

denepanbHbIi HEHTP HHOOPMAIIMOHHO-00pa30BaTEIIbLHBIX pecypcoB - http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOIHOTEYHbIE CHCTEMBbI M PecypPchbl DIIEKTPOHHO-ONOIHOTeYHAs
cuctema «KoHcynbTaHT cTymenTtay - hitp ://www. studentlibrary.ru/cgi-bin/mb4x

DNeKTPOHHO-OUOIMOTeYHAs cucremMa «StudMed.rux» -
https ://www. studmed.ru

NudopmanuoHubiii pecypc 0M0JM0TEKH 00pa30BaTeIbHON OPraHu3anuu

Hayunas oubmmorexa mmenu A. H. Konsiesa - http ://biblio. dahluniver.ru/

8. MaTtepuajibHO-TeXHUYECKOe o0ecrneyeHne T CINILTUHbI

OcBoenue AuCUMIUIMHBI «MareMaTrkay MpeArnoaaraeT UCroib30BaHUE aKaIEMUYECKUX
ayIUTOPUHN, COOTBETCTBYIOIINX JEHCTBYIOIIUM CAHUTAPHBIM U POTUBOIOXKAPHBIM MTPABUIIaM U
HOpMaM.

[Ipouee: pabodee MecTo MpernogaBaTess, OCHAIICHHOE KOMITBIOTEPOM C
noctyrnoM B MIHTepHeT.
[IporpamMmHO€e 00ecIIeUeHHUE:
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https://minobrnauki.gov.ru/
http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/

DYHKIHOHAJIBLHOE BecILIaTHOe CcbLIkn
Ha3HA4YeHHe nporpaMMHoe
odecreyeHue
O¢ucHblil makeT Libre Office 6.3.1 https://www.libreoffice.org/

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

OnepauyoHHast UBUNTU 19.04 https://ubuntu.com/

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

Ilo4TOBEIN KITHEHT

Mozilla Thunderbird

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

Qaiin-MeHemKep

Far Manager

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

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

I'papnaeckuii GIMP (GNU Image | http://www. gimp. org/

PEeaKTop Manipulation http://gimp.ru/viewpage.php?page id=8
Program) http://ru. wikip edia. org/wiki/GIMP

Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

Aynuomneiiep VLC http://www.videolan.org/vic/
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