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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

[lenbto  ocBoeHHMsS  y4eOHOW  JMCIUIUIMHBI  «MareMaThkay  SBISCTCS
dbopMupoBaHHe y 00yYaIOIMIUXCS KOMITETEHIIUH B COOTBETCTBUU C TPEOOBAaHUSMU
CaMOCTOSITENIFHO ~ YTBEPXKIaeMOro  00pa30BaTENBHOTO  CTaHAApTa  BBICIIETO
obpazoBanus PYT (MUUT) u npuoGpeTeHne nmu:

- 3HAHUW OCHOB MAaTeMaTHYECKOTO ammapara, HeOOXOIMMOIo i PCIICHHS
KaK TEOPETHYCCKHX, TaK U MPAKTUYCCKHUX 3a/1a4;

- yMeHHU# chOopMyIMpPOBaTh 3a7ay MO CICIUATBHOCTH Ha MAaTeMaTHYCCKOM
S3BIKE;

- HaBBIKOB MaTEeMaTHYCCKOTO MCCIICIOBAHMS TPUKIIAIHBIX 3a/1ad.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenp (GopMupyeMBIX pPeE3yJbTaTOB OCBOCHHUS  0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemaTh MH)XEHEpHbIE 3aJadyd B NPO(ecCHOHATBbHON
JESATEIIbHOCTH, UCIIONb3Ysl METObl €CTECTBEHHBIX HAyK, MAaTEMATUYECKOTO aHaJIN3a
U MOJIEIUPOBaHUsI Ha OCHOBE (DyHJAMEHTaJbHBIX 3HAaHUN (PU3UKU, MATEMATUKU U
OOIIETEXHUUECKUX JNUCIMIUIMH JJis  (opManu3anuu, pacu€ta U O0O0O0CHOBAHUS
pelleHni, HapaBJICHHBIX HA Pa3BUTHE TPAHCTIOPTHBIX CUCTEM.

OOydeHue 1O AUCHUIUIMHE (MOJIYJIO) TpeArnoiaraer, 4Yro T0 €ro
pe3yabTataMm oOyJaromuics OyeT:

Baaners:
dbopMyIHpOBaTh HHKCHEPHBIC 33]1a4l HA MaTEMaTHYECKOM YPOBHE

3HaTh:
OCHOBBI BBICIIIE MATEMATUKHU

YMeTh:
MaTE€MaTHYECKUMU METOAAMHU PEIICHUS NPAKTUYECKUX 3a]1a4

3. O0beM TUCHUTUTMHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTb TUCITUTITNHBI (MOTYJIS).

OO6miass TpyAOeMKOCTh JUCHUILIMHBI (MOAyJisi) cocTaBisier 12 3.e. (432
aKaJeMHYeCcKuX Jaca(oB).

3.2. OOveM mucuuruHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu W (WIM)  JIMIIAMH,



IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeIbHOM MpOorpaMMbl Ha UHBIX YCIOBHSIX,
IIPU NPOBEJCHUHN YUYE€OHBIX 3aHITHI:

KonugectBo uacos
Tun y4eOHBIX 3aHSTHIA Beero Cemectp
Nel | Ne2
KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 52 32 20
B ToMm umncne:
3aHATUS JEKIMOHHOIO THUIIA 24 16 8
3aHATUS CEMUHAPCKOTO THIA 28 16 12

3.3. O0beM AMCHUIUIMHBI (MOIYJis) B (OpMe CaMOCTOSTENIbHON paboThl
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0y4aromuxcsi ¢
NeJaroruaeckuMu paboTHUKaMH U (W) JIUIAMU, TIPUBJICKAEMBIMHU K peatu3aluu
o0pa3oBaTeNpbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPU  IPOBEICHUU
IPOMEKYTOUYHOM aTTecTaluu cocrapiisieT 380 akageMuyeckux yaca (0B).

3.4. IIpu oOy4yeHHH MO UHIMBHUIyAIbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OO0Yy4YeHUH, 00beM IUCHUIUIMHBI (MOAYJSI) MOXKET OBITh peann30BaH
HOJIHOCTBIO B (hOpPME CaMOCTOATEIbHONW pabOThl 00ydaromuxcs, a Takxke B (opme
KOHTaKTHOM paboThl OOyYaromuxcsl ¢ MeAarormnuecKuMu pabOTHUKAMH M (HJIN)
JULAMH, TPUBJIEKAEMBIMU K peaM3alii 00pa3oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TPU MPOBEAECHUU IPOMEKYTOUHOM aTTeCTALINH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIsS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JIEKIIHOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Paszmen 1 DieMeHTHI TMHEHHOM anreOphl

1.1. OmnpenenuTeny BTOPOTO U TPETHETO MOPSIIKOB, MX CBOMCTBA U BHIYMCIICHUE.

1.2. Pemenue cucteM JIMHEHHBIX ypaBHeHHUH 1o ¢popmynam Kpamepa.

1.3. Ilonarue MaTpunpl. [leiicTBUs HaJl MAaTPULIAMU: YMHOXKEHUE MaTpPUL] Ha YHUCIIO, CJI0KEHNUE U YMHOKEHUE
MaTpull. TpaHCIOHMpOBaHUE MaTpUIL.

1.4. Onpenenurenn n-ro NOPsIKA, MX CBOMCTBA M BRIYHCIIEHNE. AnreOpandecKue JONOTHEHUS 1 MUHOPEIL.
1.5. O6patHas matpuna. Pemenne cucteM JTHHEHHBIX YpaBHEHHH MaTPHUYHBIM CIIOCOOOM.

1.6. Panr matpuiiel. Beraucnenue panra MaTpHIIbI ¢ IOMOIIBIO AJIEMEHTapHBIX MpeoOpa3oBanmii. Teopema o
6asrcHOM MuHOpe. IToHsATHE O peleHnH MPOU3BOIBHBIX CHCTEM JIMHEHHBIX ypaBHEHHH. Teopema
Kponekepa-Kanennu.

1.7. PemieHue mpon3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHeHUil MeTogoM aycca. IIponenypa HaxoxaeHus
obpaTHOW MaTpulpl MeTooM [aycca.

2 |Pazmen 2 DnemMeHTHI BEKTOPHOM anreOphl U aHATUTHIECKON TeOMETPUHI
2.1. JIluneiinpie onepauu HaJl BeKTopaMu. JIMHEHHO He3aBUCHUMbIE CUCTEMBI BeKTOpoB. basuc. Cuctema

KOOpJIMHAT.
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2.2. JluneiiHBIe Oepanuy HaJ BEKTOPaMH B KOOPAMHATAX.

2.3. CxansipHO€ IIPOU3BEACHUE B TPEXMEPHOM TPOCTPAHCTBE U €T0 cBOiicTBa. /IHa BEeKTOpa. YTOI MEXIy
BEeKTOpaMH. BekTopHOE U cMeIaHHOE IPOU3BEICHHUS.

2.4. YpaBHEHHUE JIMHUHU Ha IIOCKOCTH.

2.5. YpaBHeHHe MpsAMOi Ha MIIOCKOCTU. Pa3nuuHble BUABI ypaBHEHUs MIPSIMOIL: 110 TOUKE M HAIPABIISIOMEMY
BEKTOPY; 0 IByM TOYKaM; TOYKE U YIJIOBOMY KO3((HUIMEHTY; B OTpe3Kax. Y paBHEHUE NPSMOI [0 TOUKE U
HOpMaJbHOMY BekTopy. Ob1iee ypaBHEHHE IPIMON Ha IIIOCKOCTH. YacTHBIE CIydan.

2.6. Yron Mexmy IpsSIMBIMH Ha INIOCKOCTH. Y CIIOBHS MapaUIEIbHOCTH U IIEPIICHANKYISIPHOCTH JIBYX IIPSAMBIX.
PaccrosiHue OT TOUKHM 10 IPSIMOK.

2.7. KpuBble BTOpOTO MOPSAKA: OKPYKHOCTB, SJUTHIIC, THIIepOoia, mapadona. FIx KaHOHHYECKHE YpaBHEHHUS,
9KCIIEHTPHCUTET, (DOKYCBHI, ACUMITOTHI, TUPEKTPHUCEHL.

2.8. IlossipHBIC KOOPIUHATHI HA IIOCKOCTH, UX CBSI3b C I€KapPTOBBIMU KOOPIMHATAMH. Y paBHEHHE JIMHHUH B
HOJIIPHOM CUCTEME KOOPIUHAT.

2.9. YpaBHeHHEe OBEPXHOCTH B IIPOCTPAHCTBE.

2.10. YpaBHeHHUe MIOCKOCTH. Pa3nuuHble BUABI ypaBHEHHS IUNIOCKOCTH: 110 TPEM TOYKaM; [0 JBYM TOYKaM U
BEKTOPY KOJUTMHEAPHOMY IJIOCKOCTH; TOUKE U IBYM BEKTOpaM KOJUIMHEAPHBIM IJIOCKOCTH; IO TOUKE U
HOPMaJIbHOMY BEKTOpY; 00lliee ypaBHEHHUE, TNIOCKOCTH. YacTHbIE ciry4au.

2.11. YpaBHeHHUsI TUHUH B IPOCTPAHCTBE.

2.12. YpaBHeHus psIMOi B pocTpaHcTBe. Pa3nuuHble BUABI ypaBHEHUI NPSAMOI: 110 TOUKE U
HAaIpaBJIAIONIEMY BEKTOPY; ABYM TOUKaM; OOIIHME YpaBHEHUS IIPIMOH.

2.13. Yroa Mexay IIOCKOCTSMU; YIOJl MEXIY MPSIMBIMU; YTOJI MEXAY HNPSIMOH U MJIOCKOCTBIO. Y CIIOBUS
MapauIeIbHOCTH ¥ NEPIEHANKYISIPHOCTH.

2.14. TloBepXHOCTH BTOPOTO MOpsIKa: chepa, JUTUIICOU, THIepOOoIonIbl, napadoaouasl. [lunuuapuueckue
MTOBEPXHOCTH.

2.15. Hununapuyeckue U chepuyeckiue KOOPIUHATHI, UX CBSI3b C IEKAPTOBBIMH KOOPAMHATAMH.

Pa3znen 3 BBeneHue B MaTeMaTU4eCKUil aHATIN3

3.1. Uncnoas mocie10BaTeIbHOCTD, MPE/IEN YNCIOBOH NociieroBaTenbHOCTH. CylliecTBOBaHHE TIpeesia
MOHOTOHHO OTpaHWYCHHOW TocieoBaTenbHoCTH. Ynco e. HatypansHeIid Torapudm.

3.2. Ilpenen GpyHKINH B TOUKE, OAHOCTOPOHHHE Npeneinsl. [Ipenen ¢pynkunn Ha GeckoneunocTr. beckoneuno
Masble QyHKIUH U UX cBoHcTBa. OCHOBHBIE TEOPEMBI O IIpe/Ienax.

3.3. beckoneuHo 6onpime GyHKINH U UX CBOHCTBA. CBA3b MEXly OECKOHEUHO OOJIBIINMHU 1 OECKOHEUHO
ManbiMK GyHKIIMU. CpaBHEHHE OECKOHEYHO MaJIbIX. DKBUBAJICHTHbIE OECKOHEYHO MaJlble.

3.4. HenpepbIBHOCTH (DyHKIMH B TOUKe. HenpephIBHOCT OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHH.
HernpepbIBHOCTh CyMMBI, TPOU3BEICHHUS, YACTHOTO U CYNEPHO3UIIMY HENPEPHIBHBIX (YHKIIHA.

3.5. OTHOCTOPOHHSISI HETIPEPBIBHOCTh. TOUKM pa3pbiBa GYHKIMU U UX KIIACCU(DHUKALIUSL.

3.6. CoiicTBa (pyHKIIMIA, HETPEPHIBHBIX HA OTPE3Ke: OTPAaHUYEHHOCTh, CYIIECTBOBAHNE HAUOOJIBIIIETO U
HaMMEHBIIIEr0 3Ha4eHHH, CyIIECTBOBAHNE TPOMEXYTOUHOTO 3HAUCHHSL.

Paznen 4 luddepennmanbaoe ucurciaenre GyHKIUNA OTHON epeMeHHON

4.1. IlponsBoaHas pyHKINH, €€ TeOMETPUUECKUN U (pu3rdecknii cMbicil. [Ipon3BoHast CyMMBI,
MPOU3BEACHHS U YaCTHOTO (DyHKIIUH.

4.2. TIpon3BoAHBIE OCHOBHBIX 3JIeMEHTapHBIX (pyHKIwiA. [IponsBoaHas cnoxxno ¢pynkunu. [IponsBogHas
o0OpaTHON (yHKINH.

4.3. Tuddepenmman pyaxmuu. I'eomerpudecknii cMbich nuddepernuaina. THBapuanTHOCTS GOPMBI TEPBOTO
muddepennnana. [Ipumenenus nuddepeHnuaia K IpuOIMKEHHBIM BEIYUCICHHUIM.

4.4. TIponsBoaHsle U quddepeHnransl BeICINX nopsiakoB. @opmyna Jlerbanma.

4.5. Teopems! Pomnns, Jlarpanxka, Komm. IIpaBuno Jlonurans.

4.6. ®opmymna Teiinopa ¢ ocTaTouHBIM WieHOM B opme Jlarpamxka.

4.7. Ilpencrasienue GyHKIMH expX, sinX, cosX, In(1+x), (1+x)"a; no popmyine Teitnopa. [Ipumenenne
¢dopmyasl Teitnopa K IpHOIMIKEHHBIM BBIYUCIICHUSM.

4.8. MonotonHsle GpyHKunu. Teopembl 0 Bo3pacTaHuy U yObIBaHUH (DYHKLIMH Ha MHTEpBAJIE.
4.9.9xcTpeMmymbl GyHKITUH. Heobxomumeie yeitoBus skcTpeMyMa. OThICKaHUE HAMOOJIBIIIETO M HANMEHBIIIETO
3Ha4YeHUH (YHKINU Ha OTPE3KE.
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4.10. BeimyxitocTs ¥ BOTHYTOCTH Tpaduka pyHkimm. Toukn neperunoa.
4.11. AcuMNTOTHI KPUBBIX: BEPTUKAJILHBIE, TOPH30HTANBHBIC U HAKJIOHHBIE.
4.12. Obuias cxema ucciieoBanust QyHKIMH U ITOCTPOEHHE ee Tpaduka.

Paznen 5 HeonpenesneHHbI U ONpeAeICHHbBIN HHTErPaIbl

5.1. IlepBooOpa3nas pyukiws. HeonpeaeneHHbIH HHTErpa, ero cBoiicTBa. Tabnuiia HHTETpajoB.
HenocpenctBenHoe HHTErpupoBaHue. MIHTETpHpOBaHUE MTOICTAHOBKOH (3aMeHa IEPEMEHHOH) U 10 4acTsM.
5.2. lHTerpupoBanne parroHaIBHBIX (YYHKIMN IyTeM pa3iIosKeHHs Ha IMpocTeiie qpoou.

5.3. HTerpupoBanne HEKOTOPHIX KIACCOB TPUTOHOMETPHIECKUX (PYHKITHI.

5.4. UnTerpupoBaHie HEKOTOPHIX KIIACCOB MPPALMOHATBEHBIX (QYHKITHI.

5.5. OnpeneneHHBIN HHTETPAI KaK Ipeae HHTeTpaIbHOH cyMMBbl. OCHOBHBIE CBOWCTBA OTPEAEICHHOTO
UHTEerpana.

5.6. [Ipou3BogHAast HHTErpasia O IEPEMEHHOMY BepxHeMy npezeny. @opmyna Herorona-JlelioHua.

5.7. BeluuciieHue ONpeneacHHOr0 HHTErpalla: HHTETPUPOBAHUE 110 YACTSAM U IOJCTAHOBKOM.

5.8. TIpubnikeHHOE BBIYMCIICHUE ONPECICHHOTO HHTerpaia: GopMyIibl IpSMOYTOJILHUKOB, TPACUUi 1
CumncoHa.

5.9. HecoOcTBeHHBIC HHTETPAHL.

5.10. IlpunoxxeHus ONpeAeIeHHOTO HHTETpaja K BHIYACICHHIO TUIOMIAICH TNIOCKUX (PUTYD, JUTMH OyT KPUBBIX,
00BEMOB | IUTONIAIEH TIOBEPXHOCTEH TEJl BpaIlCHHUS.

Paznien 6 O6bIkHOBEHHBIE AU (PepeHIINATbHBIC YPAaBHEHHS

6.1. 3agaun, npUBOSILINE K OOBIKHOBEHHBIM () (hepeHInaNbHbIM ypaBHEHUIM. OOBIKHOBEHHbIC
muddepeHnnansHple ypaBHeHHs (OCHOBHBIC TIOHATHS U onpenenenns). 3anauya Komm mis
muddepeHInanIsHOr0 ypaBHEHHS IEPBOTo Mmopsiika. Teopema CylecTBOBaHMs U €MHCTBEHHOCTH PELICHUS
3anmaun Komu (6e3 nokaszarenbctsa). [loHsATHE 00 00IIIEM, YACTHOM U 0COOOM PEIICHUSIX
muddepeHnranbHbIX YpaBHEHUH.

6.2. OCHOBHBIE KJIaCCHl yPaBHEHUH MEPBOTO MOPSAIKA, HHTETPUPYEMBIE B KBaipaTypax: ypaBHEHHUS C
Ppa3IeNIOIUMHUCS NTePEMEHHBIMH, OHOPOAHBIE, THHEHHBIC, ypaBHEHHsI bepHyIIH, ypaBHEHUS B TIOJIHBIX
muddepeHnmraiax.

6.3. 'eomeTpryeckast MHTEpIIpETalsl penieHni AnddepeHnaIbHbIX yPaBHEHUH IEPBOTO MOPSIIKA.
Uucnennsle MeTo bl pelienus 3aaaun Komm: meroa Ditnepa, meron Pynre—Kyrra.

6.4. IuddepernnansHble ypaBHSHUS BBICIINX MOpsAAKoB. 3amxada Komm. Teopema cymiecTBOBaHUS U
€MHCTBEHHOCTH permeHus 3a1aun Kommn. YpaBHEHUS, IOy CKAOIIHE TOHMKEHUE TTOPSAIKA.

6.5. Jluneitnpie quddepeHiraibabie ypaBHeHUs. [[0HITHE 0 JHOPOIHOTO U HEOJHOPOTHOTO YPABHEHUSL.
Jluneiinble ogHOpoAHbIe MU depentmansHbie ypapHeHus. CucrteMa QpyHIaMeHTaIbHBIX penieHuid. Oomuiee
peuienue. JInHeiHbIe 0JJHOPOIHBIE YPABHEHHS! C TIOCTOSIHHBIME K02 GHIIMEHTaMU.

6.6. Jluneitnpie HeoqHOpoAHBIE MU dhepeHnnanbHble ypaBHeHHs. TeopeMa 0 CTPYKTYpe O0IIero peleHus.
Merton Jlarpan»ka Bapuauy IpOU3BOJIBHBIX NOCTOAHHBIX. JINHEIHBIE HEOTHOPOAHBIE YPABHEHHUS C
MOCTOSIHHBIMH K03(h(punreHTaMu. Y paBHEHNUS € TIPaBOi YacThIO CIEHAIBHOTO BH/IA.

Paznen 7 Paner

7.1.Yucnossle psapl. CxoquMocTs U cyMMa psiia. Heobxoanmoe ycnoBue cxonumoctu. JleiicTBust co
CXOJIAIIIMHUCS PSJaMH.

7.2. YncnoBsie psAIpI ¢ MOJIOXKHUTEIBHBIMA WieHaMH. JlocTaTouHbIe IpHU3HAKU: cpaBHeHHs, Jlamambepa,
paaukanbHbIi npusHak Koy, naTerpanbsubiil npusHak Komn.

7.3.3HaKkonepeMeHHbIe psabl. AGCOMIOTHAS U YCIOBHAS CXOAMMOCTH. 3HaKo4Yepeayromuecs psabl. [Ipu3nak
Jleiibuuma.

7.4.®yukunoHanbsHbIe psaapl. OdxacTs cxoquMocty. [ToHsTHE paBHOMEpHOH cxoaumocTu. Teopema
cxoqumMoctH Yebrimera. Teopema. Beitepurrpacca. CBoHCTBa paBHOMEPHO CXOJSIIMXCS PSIOB.
7.5.Crenennslie psiabl. Teopema AbGens. Paguyc cxonumoctu. OCHOBHBIE CBOMCTBA CTEIICHHBIX PSIJIOB.
7.6.Pa3noxxenne pyHKuMii B crenenHsle paasl. Psag Teiinopa.

7.7 .IlpuMeHeHne CTETIeHHBIX PSIOB K MPHOJIMIKEHHBIM BBIYNCIICHUSIM.

7.8. Psg @ypre. Paznoxenne nepuogudeckux GyHKIui B psix @ypre. DopMymUpoBKa YCIOBHMA
Pa3NoXKUMOCTH B TOUKE.




No .
/ Tematuka JICKITMOHHBIX 3aHATHU / KpaTKOC COACPIKAHUC
II/11
7.9. Panp1 @ypre 1 YSTHBIX U HEUSTHBIX (QyHKIUH. Pasnoxerne B psag Pypre HENepHOIMIECKUX (QyHKINH.
4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.
HpaKTI/I‘IeCKI/Ie 3aHATHUA
Ne .
/ Tematuka IMPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAaHNC
/11

1 |PA3JIEJI 1 DnemeHThI TUHEHHOMN areOphl
JelictBus ¢ maTpuniamu. Beraucienue onpeaenuresneil. Pemenue cucreM JUHENHBIX YPaBHEHHH.

2 |PA3JIEJI 2 DnemeHTHI BEKTOPHOMU alreOpbl U aHATUTHYECKON TeOMETPHU
JleficTBuUs ¢ BEKTOpaMu. Y paBHEHUS NPSMOM U MIIOCKOCTH.

3 |PA3/IEJI 3 Benenue B MaTeMaTHUYCCKUM aHAIN3
Beruncienue npenena GyHKIum.

4 |PA3JIEJI 4 uddepennmansuoe ncuucienne GyHKIUN OJHON
Beruncienye npon3BoHo# (GyHKIMH 0HOH nepeMeHHoM. [lomHoe nccnenoBanue GyHKIHH.

5 |PA3JIEJI 5 HeonpeneneHHbli U onpeesieHHbI HHTErpaibl
Brranciaenne HCOIPCACIICHHBIX U ONPCACIICHHBIX HHTCTPAIOB

6 |PA3JIEJI 6 O6pikHOBeHHBIE MU hepeHInanbHbIe ypaBHEHUS
Pemenne muddepeHnmaabHbIX ypaBHEHUH

7 |PA3JAEJI 7 Psagsr

HccnenoBanne CXOAMMOCTH YUCIOBBIX U (PYHKIIMOHAIBHBIX PSI0B

4.3. CamocrosiTenpHas padoTa 00y4Jarommuxcs.

Ne

i Bun camocTositenbHOM paboThI

1 |CamocrosTenbHOE H3YUCHHE pa3/elioB TUCHUILIHHBL. JIuTeparypa [1-8].

2 | [loaroToBka K KOHTPOJIEHOH padoTe.

3 | [oaroroBka K MpOMEXYTOYHOI aTTeCTaIUH.

4 | TloaroToBka K TEKYyIIEMY KOHTPOITIO.

4.4. ITpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX padoT
DOneMEeHThl BEKTOPHOU anreOphbl, aHATUTUYECKONW TEOMETPUU U JIMHEWHOU

anreOphl.

BBenenue B MaTeMaTHUECKHN aHAIIN3.
[TIpousBoiHAs U €€ NPUIOKECHUS.
HeonpeneneHnusiii u onpeneneHHbIA HHTETPAJIBL.
Juddepenipanbabie ypaBHEHUS

Psner.




5. IlepeueHp wu3NaHMM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Ne

/ bubnmorpaduueckoe onucanue Mecro nocrymna
II/11

1 Bricuias marematuka. [losnnbliii Kype B 2 T.
[ITunaues B.C. Kuura M.: FOpaiir , 2019 https://urait.ru/bcode/561852

2 | Kypc ananmutuueckoii TeOMETpHH U
JNMHelHo# anre6psl beknemummes J1.B. https://e.lanbook.com/book/402917
Kuwura CII6.: Jlans , 2025

3 | Beicmas matematuka B 3 T. byrpos S.C.,
Huxomnbcknit C.M. Kuura M.: IOpaiit , 2025 | https://urait.ru/bcode/562135

4 KpaTKI/II?'I KYypC MaTeMaTUYCCKOI'0 aHaJIM3a
EepMaHT ACD, ApaMaHOBI/ILI U.T'. Kuura https://e.Ianb00k.C0m/b00k/210707
CIIoG.: Jlans , 2022

5 | Beicmias MmaremaTHKa B yIpa)KHEHUSIX U
3anayax. U.1, 2. Jlanxo ILE., ITonos A.T"., bubmmnoreka POAT
Koxesnukosa T.4. Kaura M.: Onukc: Mup
u Ob6pazoBanue , 2015

1 | Belcuias maTemaTuka. 3afauyHuk. Byrpos
51.C., Huxonsckuit C.M. Kaura M.: FOpaiir | https://urait.ru/bcode/536744
, 2024

2 3a)1aqu< 10 BBLICIIIEM MAaTEMATHKE
[Iumaues B.C. Kuura M.: Boicmias mkomna , | https://znanium.ru/catalog/document?id=438196
2024

3 | PyKOBOJCTBO K PELIEHHIO 33124 110
MaTeMaTUYeCKOMY aHaJIHU3y 3anop0)1(eu httpS://e.|anb00k.com/b00k/210752
I''1. Kuawura CII0.: Jlass , 2022

4 CripaBOYHUK 110 MaTEMaTUKE JIJIs
MHKEHEPOB 1 ydanmxcst Bry30B Bponmreitn | https:/e.lanbook.com/book/336182
W.H. Kuaura CII6.: Jlanws , 2023

6. [IlepedyeHb COBpPEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX W
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

1. Opunmansheiit caiit PYT (MUUT) — http://miit.ru/

2. OnexktpoHHo-Oubmmoreunas cuctema POAT — http://lib.rgotups.ru/ u
http://biblioteka.rgotups.ru/

- http://irbis.roatrut.ru

3. DneKkTpoHHO-OMONIMOTEYHas CUCTEMA HAyYHO-TEXHHUYECKOW OMOIMOTEKH
PYT (MUUT) — http://library.miit.ru/

4. IlouckoBblie cucteMsl «SHaekey», «Google» g nocTyna K TeMaTHYECKUM
UH(OPMAITMOHHBIM PECYPCaM.

5. OtkpbiToe akuumoHepHoe oOmiecTBo «Poccuiickue jkene3Hble JOpPOTH»



(OAO «PXI») — http://www.rzd.ru

6. OdunuanpHblii callT MUHHUCTEPCTBA TpaHcHopTa Pd (3akoHomaTenbHbIC U
HOpPMATHBHO-IIPaBOBBIE akThI) - http://www.mintrans.ru/documents

7. AxumuoHepHoe oOmiectBo  «Hay4dHO-MCCIeTOBATEILCKUN ~ MHCTHTYT
XKeJe3HoJopokHoro Tpancnoptay (AO « BHUMIKTy) — http://www.vniizht.ru

8. OTkpeITOE aKIMoHepHOE o00mecTB0 «HaydHo-uccnenoBaTenbCKui U
IPOCKTHO-KOHCTPYKTOPCKUN MHCTUTYT HH(GOPMATH3AIMK, aBTOMATH3AlUN M CBS3H
Ha JxeJe3H010pokHOM TpaHcmopte» (OAO «HUHMACy) — http://www.vniias.ru

9. XKene3HoaopokHbIH TpaHcoOpT/sKypHai — http://www.zdt-magazine.ru

10. Bectauxk BHUMXT/xypnain — http://www.css-rzd.ru/vestnik-vniizht/

11. XKenesubie moporu Mupa/skypHai — http://www.zdmira.com

12. Hayka u TexHuka TpaHcmnopra /kypHai — http://ntt.rgotups.ru

13.  DnexkrpoHHO-OMONMOTEUHass cucrema u3aarenbcTBa  "Jlawp"  —
http://e.lanbook.com/

14. DnexTpoHHO-OMOMKOTEUHAs cucteMa ibooks.ru — http://ibooks.ru/

15. DnextponHo-OubIMoTeynas cuctema "BOOK.ru" — http://www.book.ru/

16. DnekrponHo-6ubMoTeuHass cucrema "ZNANIUM.com" — http://www.
znanium.com/

17. DnextponHO-6nGmMoTeunas cuctema «FOPAWT» - http://www.biblio-
online.ru/

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIO
IpPOrpaMMHOr0 00€cleyeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTLIIMHBI (MOTYJIs).

[IporpamMmMHoOe obOecrieueHNe IMO3BOJSIET BHITIOJHUTH BCE MPETyCMOTPEHHBIC
y4€OHBIM TUIAHOM BH/JIbI Y4E€OHOU pabOThI MO JUCHUILIMHE.

Bce nHeoOxomumple s HM3y4YEHHUS UCHUIUIMHBI y49e0HO-METOAMYECKUE
MaTepHaibl pa3MeIeHbl Ha caifTe akageMuu: https:// www.miit.ru/.

[Ipu ocymiecTBieHHH 0Opa30BaTENBHOTO Ipolecca MO  JAUCLHUILIAHE
UCIONIB3YIOTCSL  CIEAyIoIue HWH(MOPMALMOHHBIE TEXHOJIOTUH, MPOTpaMMHOE
obecrniedeHre 1 HHPOPMAIIMOHHBIEC CITPABOYHBIC CUCTEMBI:

- UL TIPOBEACHHUS JICKIWH, JEMOHCTpPAIMM TPE3CHTAlMd U BEACHUSA
MHTEpaKTUBHBIX 3aHsATUI: Microsoft Office 2007 u Bbiie.

- it ohOpMIIeHHS OTYETOB U MHOU JokyMeHTauuu: Microsoft Office 2007 u
BBIIIIE.

- JI7Is1 BBITIOJTHEHH S IPAKTUUECKUX 3aJaHUil: TPOrpaMMHBIE MPOAYKTHI OOIIETO
NPUMEHEHHUS

- Ui BBINOJHEHUSA TEKYILIEro KOHTpoJisi ycmeBaeMocTu: bpaysep Internet



Explorer 8.0 u BbI1IE.

- U1 camocTosTeabHON paboThl: bpaysep Internet Explorer 8.0 u BrIe,
Microsoft Office 2007 u Bbite.

JIjist ocyniecTBiIeHHs] y4eOHOTo Ipoliecca ¢ UCTOIb30BaHUEM JIUCTAHIIMOHHBIX
oOpa3oBaTeIbHBIX TEXHOJOTHM: omneparuonHas cuctema Windows, Microsoft
Office 2003 u BriIe, bpay3sep Internet Explorer 8.0 u Bbiie.

8. Omucanne MaTepuaaIbHO-TEXHUYECKOW 0a3pl, HEOOXOMMMOW s
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

OcBoeHuEe JHCUUIUIMHBI OCYHIECTBISIETCS B OOOPYIOBaHHBIX Y4YEOHBIX
ayJIUTOPUSIX JJIS IPOBEACHUS 3aHATUM JIKIIMOHHOTO THUIIA, 3aHATUNA CEMUHAPCKOTO
THUIIA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTECTALUU.

VY4eOHble MOMEIIEHUS! YKOMIUIEKTOBaHbl CHELMATU3UPOBAHHON MeOEeIbl0 U
TEXHUYECKUMHU CpeACTBaMHM OOyUYEHUs, CIYXAIIUMH JJIs MPEACTaBICHUs y4eOHOM
uHpopMaluu 00JBIION ayAUTOpHH (IIEPEHOCHOE MYJIbTUMEANIHOE 000pYyJ0BaHKE,
HOYTOYK), 000py10BaHbl MEJIOBBIMU 1 MAPKEPHBIMU JOCKAMHU.

B mpouecce mnpoBeneHUs 3aHATHA JEKUIMOHHOTO THUIA MO JUCLMILIAHE
UCIIOJIB3YIOTCSL  pa3faTOYHble JIEMOHCTPALIMOHHBIE MaTepUalbl, MPE3CHTALNH,
y4eOHO-HarsHbIe MOcoOus.

B mponecce caMOCTOSTENPHON MOATOTOBKHA MO JUCHUIUIMHE HCIIOJIB3YIOTCS
NOMEILIEHUST JUIsl  CaMOCTOSITENIbHOM  pabOThl  CTYIEHTOB, OOOpYy/IOBaHHBIE
NIEPCOHAJIBHBIMU KOMIIBIOTEPAMU € BO3MOXHOCTBIO BbIXxOJa B VHTepHeT u
AIEKTPOHHYIO oOpaszoBaTenpHyI0 cpeay BVY3a, m momemeHus mjis XpaHCHHUS H
npoUIAKTHIECKOT0 00CTY>KUBaHUS Y4EOHOTO 000pYy10BaHUS.

KaOunetrbl ocHamieHsl chHeAylmuM oOOpyJoBaHUEM, MpuOOpaMu U
pPacXoJHBIMM MaTepuajaMy, OOeCIEYUBAIOIIMMHU MPOBEAECHUE MPEAYCMOTPEHHBIX
y4€OHBIM TUIAHOM 3aHSATUHI MO JUCHUIIIMHE:

- sl TPOBEICHHUS  JIEKIMM, MPAaKTHUYECKUX  3aHATHM, TPYNIIOBBIX
KOHCYJbTAllMi M TPOMEXKYTOYHOM aTTeCTalH: Yy4yeOHble ayJIuTOpUU IS
NPOBENCHUA 3aHATHSA JIEKIIMOHHOIO W CEMHHApCKOro TUHa (OCHAIIEHUE:
MyJIbTUMENIUIHOE  00OpyJoBaHuE  (MPOEKTOp, KOMIBIOTEP, OSKpaH) s
MPEICTaBIICHUS PE3CHTALINM, rpaUUeCKUX MaTepUaJIOB, BUIECOMATEPUATIOB);

- U1 TPOBEICHUA WHAMBUAYAIbHBIX KOHCYJbTAlUUWA, a Takxke JJIs
OpraHU3allid CaMOCTOSITeIbHON paOOThl: OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO TOJKIIOUEHUs K ceTu VHTepHeT u obecrneueHuem A0CTyna B
AIIEKTPOHHYIO 00pa30BaTENIbHYIO CpEeAy YHHUBEpPCUTETa - Jlabopatopuu Kadeapsl
"VhpaBneHue TpaHCHOpPTHbIMU mpoieccamu’ (ayna. 42la, AONOJHUTENBHO
OCHaUIEHHAs CIEAYIOIUM O00OpYAOBAaHUEM: TPHUHTEP Ja3epHbIH, KOMMYTATOp,



WHTEpAaKTUBHAs  JOCKa, nmpoekrtop; ayd. 204 co choenuain3upoBaHHBIM
000opy1I0BaHUEM) .

VYyeOHast ayauTopusi AJi1 NPOBEIEHUS 3aHATUN JOJKHA COOTBETCTBOBATH
TpeOOBaHUSAM  OXpaHbl TpyJda IO OCBELUICHHOCTH, KOJHMYECTBY pabouux
(mOCcagOYHbIX) MECT CTYJIEHTOB M KauyeCTBY y4eOHOM (ayAUTOPHON) TOCKH, a TAKKE
COOTBETCTBOBATh YCIOBHUSM MOXapHOU Oe30omacHOCTH. OCBEHIEHHOCTh padbodmnx
MECT JO0JDKHA COOTBETCTBOBATH JielicTByromuM CHullam.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3auer B 1 cemectpe.
DK3aMEH BO 2 CEMECTPE.

10. OueHouHbIE MaTEpHUAIIBI.

OI.[GHO‘IHBIG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘IHOﬁ
arTecranuu, p33pa6aTBIBaIOTC$I B COOTBCTCTBHUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUAUT).



ABTOpBI:

CoracoBaHo:

3aBenyromuii kadeapon YTII
3aenyromuii kaheapoir DCU POAT

[Ipencenarens yueOHO-METOIUIECKON
KOMUCCHUU

b.I'. Muponos

I'.M. buneunxko
I'.B. bapunoBa

C.H. KitmmoB



