MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

(PYT (MAUT)

/ PaGouast mporpaMma JUCIUIIINHEL (MOIYIIS),
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
6a30BOro BBICIIEr0 00pa30BaHUs
TI0 CHEHATbHOCTH
23.05.04 DxcrutyaTanust keJIe3HbIX JOpOT,
YTBEPXKJIEHHOH 1epBbIM 1popekropom PYT (MUIT)
Tumonunsim B.C.

N

~

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

CrenmaabHOCTh:

Cnennanus3anus:

®opma 00ydeHus:

MareMaTuka

23.05.04 Dxcrumyataiust KeJIe3HbIX I0pOr

MarucTtpanpHbIlid TPAHCIIOPT

3aoyHasa

Pabouas nporpamMma IMCHMIUTMHBL (MOYIIS) B BHJIE
9JIEKTPOHHOTO JOKYMEHTA BEITPY)KEHA U3 eIHHOI
KOPIIOPATHBHOW MH()OPMAIIIOHHOM CHCTEMBI yIPaBICHUS
YHUBEPCHTETOM M COOTBETCTBYET OPHIMHAITY

~

IIpocTas snexTpoHHas moanucs, Beltannas PYT (MUUT)
ID moamucu: 316173
IMoxmucan: 3aBenyromuii kadeapoit bapunosa "anuna
Buxtoposna
Jata: 09.07.2026




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpto oOcBoeHUs y4yeOHOW AWCHMIUIMHBI «MareMaTuka»  SBISETCS
dbopmupoBaHre y 00yJarOIIMXCS KOMIIETCHIIMA B COOTBETCTBHH C TPEOOBAHUSIMU
CaMOCTOSITENIFHO ~ YTBEPHKIaeMOro  00pa30BaTENbHOTO CTAHAApTa  BBICIIETO
obpazoBanus PYT (MUUT) u npuobpereHue umu:

- 3HAaHU OCHOB MAaTEMAaTHUYECKOTO ammapara, HeoOXOIUMOTO sl PeIICHHS
KaK TEOPETUICCKUX, TaK U MPAKTUUCCKUX 3a/1a4;

- yMeHU# chopMyIHpOBaTh 3a/1a4M 1O CIEIMATLHOCTA Ha MAaTEeMaTHICCKOM
S3BIKE;

- HaBBIKOB MaTEMaTHYECKOTO MCCIICIOBAHUS MPUKIIATHBIX 3a/1a4.

2. Ilnanupyembie pe3ynbTaThl 00yUEHHUS MO TUCHUILIMHE (MOYIIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbLHOM
porpamMmbl (KOMIIETEHIIUIM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXKEHEPHBIE 3aJaud B MpodeccuoHaIbHOM
NEATEIBHOCTH, WCIOJb3ysl METOAbl E€CTECTBEHHBIX HAayK, MaTE€MaTU4eCKOro
aHaiM3a W MOJICIMPOBaHUS HAa OCHOBE (GYHAAMEHTAIbHBIX 3HAHUN (DU3UKH,
MaTEMaTUKU U OOIIETEXHUYECKUX IUCHUUIUIMH i (hopMmanu3anuu, pacyéra u
000CHOBaHUS PEIICHUM, HAIIPABIICHHBIX HA PA3BUTUE TPAHCIIOPTHBIX CUCTEM.

OOGy4eHue 1o JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

Baaners:
dhopMyIHpOBaTh MHKEHEPHBIC 3a]1a4l HA MAaTEMAaTHISCCKOM YPOBHE

3HaTh:
OCHOBBI BBICIIIE MAaTEMATUKHA

YMmeTh:
MaTeMaTHYECKUMHU METOJaMU PEIICHUS MPAKTUYECKUX 3a7a4

3. O0BbeM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6mast TPyIOEMKOCTh JUCHUIUIMHBI (MOAYJsA) cocTaBisieT 12 3.e. (432
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem guctuIuHBl (MOAYJsl) B (QopMe KOHTAKTHOM pabOTHI
oOydarommxcss € M[eJarori4yeckuMu  paboTHUKaMU W (WIM)  JUIAMH,



IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeIbHOM MpOorpaMMbl Ha UHBIX YCIOBHSIX,
IPU [IPOBEJICHUU YUEOHBIX 3aHATUM:

KonugectBo uacos
Tun y4eOHBIX 3aHSTHIA Cemectp
Bcero
Nel | Ne2
KonrtaktHas paboTa mpu npoBeeHIH yIeOHBIX 3aHATHH (BCETO): 52 32 20
B ToMm umncne:
3aHATHs TEKIUOHHOTO TUTIA 24 16 8
3aHATUS CEMUHAPCKOTO THIA 28 16 12

3.3. O06beM auCHUIUIMHBI (MOIYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJArOUIUXCS C
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUI[AMU, PUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTenpHOM MpOTrpaMMbl Ha HWHBIX YCIOBHUSX, TPU MPOBEICHUH
MIPOMEKYTOUHOM aTTecTalu cocrapiisieT 380 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHunH 0 MHAUBUAYAIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Y4€HHMH, O0BEM IUCUUIUIMHBI (MOAYISI) MOXKET OBITh peaan30BaH
HOJIHOCTBIO B (hOpME CaMOCTOATEIBHON paboThl 00yUarOIIMUXCS, a TaKKe B opme
KOHTAaKTHOM pabOThl OOYYaIOIIUXCSl C MEAAroruuecKuMu paOOTHUKaMU U (WIJIH)
JUIAMU, PUBJIEKAEMBIMH K peaM3allii 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TPU MPOBEJECHUU TPOMEKYTOUHOMN aTTECTALINH.

4. ConepskaHue JUCIUATUIMHBI (MOIYJIS).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |Paznmen 1 DnemeHThI TMHEHHON anreOpbl

1.1. OnpenenuTeny BTOPOTO U TPETHETO MOPSIIKOB, MX CBOMCTBA M BHIYMCIICHHUE.

1.2. Penrenue cucteM JIMHEWHBIX ypaBHEHUH 1o Gopmynam Kpamepa.

1.3. Ilonsatue MaTpunpl. [leiicTBUS HaJ MaTPULAMU: YMHOKEHUE MaTPUL[ HA YHUCIIO, CII0XKEHUE U
YMHOXKE€HUE MaTpull. TpaHCIOHHMPOBAHUE MATPULL.

1.4. Onpenenureny n-ro NOPsIKa, MX CBOMCTBA M BRIYHCIIEHNE. AnreOpandecKue JONOTHEHUS 1 MUHOPEIL.
1.5. O6patHas matpuna. Pemenne cucteM TUHEWHBIX YpaBHEHHH MaTPUIHBIM CIIOCOOOM.

1.6. Panr matpuiiel. Berarcnenue panra MaTpHIIbI ¢ IOMOIIBIO AJIEMEHTapHBIX MpeoOpa3oBanmii. Teopema
0 6a3ucHOM MuHOpe. [ToHATHE 0 pemeHnH TPON3BOIBHBIX CHCTEM JIMHEHHBIX ypaBHeHHH. Teopema
Kponekepa-Kanennu.

1.7. Pemienue mpou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHeHUN MeTo oM ["aycca. [Iponenypa HaxoxaeHUs
obpaTHOW MaTpuIlpl MeToioM [aycca.

2 |Pa3gen 2 DieMeHTHI BEKTOPHOH anreOphl M aHATUTHIECKOH TeOMETpUHr

2.1. JIuneitHble onepanuu HaJ BeKTopaMu. JInHEHHO He3aBUCUMBIe cucTeMbl BeKTOopoB. basuc. Cucrema

KOOD/IMHAT.
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2.2. JluneitHBIe omepanuy HaJ BEKTOPaMH B KOOPAMHATAX.

2.3. CxansipHO€e IIPOU3BEACHUE B TPEXMEPHOM IPOCTPAHCTBE U €ro cBoMcTBa. [linHa BekTopa. Yroa
MEXJy BeKTOpaMU. BekTopHOE U cMelllaHHOE IPOU3BEACHUS.

2.4. YpaBHEHHUE JIMHUYU Ha TIOCKOCTH.

2.5. YpaBHeHue MpsiMOil Ha MIIOCKOCTU. Pa3nuyHble BUABI ypaBHEHUS NMPSIMOM: 110 TOUKE U
HaIpaBJIIoOLIeMy BEKTOPY; MO IByM TOYKaM; TOUYKE U YIIIOBOMY KO3 (QHIUEHTY; B OTpe3Kax. Y paBHEHHE
IPSIMOH 10 TOYKE M HOpMabHOMY BekTopy. Obmiee ypaBHEHNE IPSIMON Ha TIIOCKOCTH. YacTHBIE Ciydan.
2.6. Yromn Mexy NpsIMBIMH Ha TNIOCKOCTH. Y CJIOBHS MTAPAIEIbHOCTH | TIEPIICHANKYIIPHOCTH JIBYX
npsaMbIX. PaccTosiHre OT TOUKH 10 IPSAMOI.

2.7. KpuBrle BTOpOTO MOpsAKA: OKPYKHOCTB, SJUTUIIC, THIIepOoia, mapadona. X KaHOHHYECKHe
YpaBHEHHUS, KCIIEHTPUCHTET, (POKYCHI, ACUMIITOTBI, TUPEKTPHCHI.

2.8. IlonsipHBIE KOOPAUHATHI HA IIIOCKOCTH, UX CBSI3b C I€KapPTOBBIMU KOOPIUHATAMH. Y paBHEHHE JINHHUU B
MOJISIPHOM cHCcTeMe KOOPIAUHAT.

2.9. YpaBHeHHEe OBEPXHOCTH B IIPOCTPAHCTBE.

2.10. YpaBHeHHUe IIOCKOCTH. Pa3nuyuHble BUABI ypaBHEHUS INIOCKOCTH: 110 TPEM TOYKaM; 0 ABYM TOUKaM
U BEKTOPY KOJUIMHEAPHOMY IUIOCKOCTH; TOYKE M IBYM BEKTOpaM KOJTMHEAPHBIM IUIOCKOCTH; [0 TOYKE U
HOpMaJILHOMY BEKTOpY; 00lliee ypaBHEHHUE, TNIOCKOCTH. YacTHbIe Cirydau.

2.11. YpaBHeHHUsI TUHUH B IPOCTPAHCTBE.

2.12. YpaBHeHus IpsIMO B pocTpaHcTBe. Pa3nuyHble BUbl ypaBHEHUN NPSAMOM: IO TOUKE U
HAaIpaBJIAIONIEMY BEKTOPY; ABYM TOUKaM; OOIIHE YpaBHEHUS MIPIMOH.

2.13. Yroa Mexay IIOCKOCTSIMH; YIOJ MEKAY NPSIMBIMU; YTOJI MEXY NPSAMOM U MIIOCKOCTBIO. Y CIIOBUS
HNapaIebHOCTH U NEPIEHIUKYIIPHOCTH.

2.14. TIoBepXHOCTH BTOPOTO MOPSIKa: chepa, IILIUIICOUT, TUIIePOOIOH b, TapadOIOUIbI.
Hunuseapuyeckue NOBEPXHOCTH.

2.15. Hununapuyeckue U cepudeckue KOOPIHHATHI, UX CBS3b C JEKAPTOBBIMHU KOOPAMHATAMH.

Pa3nen 3 Beegenue B MaTeMaTUYECKUN aHAIN3

3.1. YncnoBas nociie1oBaTeNIbHOCTD, MIPEAEH YNCIOBOH nociienoBarebHOCTH. CyliecTBOBaHHE TIpeieria
MOHOTOHHO OTpaHWYCHHOW TocieoBaTenbHocTH. Yucno e. HarypamsHerii torapudm.

3.2. Ilpenen GpyHKIMH B TOUKE, OAHOCTOPOHHHE Npeneisl. [Ipenen GpyHkuun Ha 66CKOHETHOCTH.
BeckoneuHo maible GyHKIMH U UX cBoiicTBa. OCHOBHBIE TEOPEMBI O TIpeieliax.

3.3. beckoneuno 6onpime GyHKINH U UX CBOHCTBA. CBA3b MEXly OECKOHEUHO OOJBIINMHU 1 OECKOHEUHO
ManbiMu GyHKIUIMU. CpaBHEHHE OECKOHEYHO MaJIbIX. DKBHBAJICHTHbIE OECKOHEYHO MaJlble.

3.4. HenpepbIBHOCTH (DYHKIMH B TOuKe. HenpepbIBHOCT OCHOBHBIX 3JI€MEHTAPHBIX (DYHKIHUH.
HernpepbIBHOCTh CyMMBI, TPOU3BEICHHUS, YACTHOTO U CYNEPHO3UIIMY HENPEPHIBHBIX (YHKIIHH.

3.5. OTHOCTOPOHHSISI HeNPEPBIBHOCTh. TOUKM pa3pbiBa QYHKIMHU U UX KIacCUPUKALHSL.

3.6. CoiicTBa (pyHKIIMIA, HETIPEPBIBHBIX HA OTPE3Ke: OrPAaHUYECHHOCTb, CYIIIECTBOBAHUE HAUOOIBIIETO U
HaWMEHBIIIEr0 3HaYeHHH, CyIIECTBOBAaHNE TPOMEXYTOUHOTO 3HAUCHHSL.

Paznen 4 ludpdepenunanbHoe ucuuciaeHue GyHKIUA 0HOM nepeMeHHON

4.1. IlponsBoaHas PYHKIUH, €€ TCOMETPUICCKUH U pU3NIecKnuil cMbIcI. [Ipon3BoIHAS CYMMEI,
MPOU3BEACHHS U YaCTHOTO (DYHKIIUH.

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

4.3. Tuddepennnan pyaxuuu. ['eomerpudeckuii cMmpica quddepennnana. IHBapraHTHOCT (HOPMEI
nepBoro quddepennuana. [Ipumenenus nuddepenuana kK puOIMHKEHHBIM BHITUCIESHUSIM.

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

4.5. Teopems! Pomns, Jlarpanka, Komm. Ilpasuno Jlonurans.

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

4.7. Ilpencrasienue GyHKIMH expX, sinx, cosx, In(1+x), (1+x)"a; no ¢opmyne Teitnopa. [Ipumenenue
¢opmyasl Teitnopa kK IpHOIKEHHBIM BBIYHUCIICHUSM.

4.8. MonotonHssle GpyHKInu. TeopeMbl 0 Bo3pacTaHWH U YObIBaHUM (YHKIIMH Ha HHTEpBAJIe.
4.9.9xctpemymbl GyHKITUH. Heobxomumeie yciioBus skctpemyma. OTbICKaHUE HAMOOIBIIEro U
HaMMEHBIIIETO 3HaUeHUH (QYHKIINH Ha OTpE3Ke.
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4.10. BeImyxitocTs ¥ BOTHYTOCTH Tpaduka pyHkimm. Toukn neperunoa.
4.11. AcUMITOTHI KPUBBIX: BEPTUKAJIbHBIE, TOPU30HTAIILHBIE U HAKIIOHHBIE.
4.12. Ob6uas cxema ucciieoBanust QyHKIMH U ITOCTPOEHHE ee Tpaduka.

Paznen 5 HeonpeneneHHbI U ONpeAeICHHbBIN HHTErPaIbl

5.1. IlepBoobpa3snas yukiws. HeonpeeneHHbIH HHTErpal, ero cBoiicTBa. Tabmuia HHTErPaJIOB.
HenocpencrBennoe uHTErpupoBanue. MIHTErprpoBaHUe MOICTAaHOBKOH (3aMeHa IEpEMEHHOI) U 110
JaCTSIM.

5.2. lHTerpupoBanne paroHATBHBIX (PYHKIHHA TyTeM pa3iIoKeHUs Ha IpOCTeHIne TpooH.

5.3. HTerpupoBanne HEKOTOPHIX KIACCOB TPUTOHOMETPHIECKUX (PYHKITHI.

5.4. HTerpupoBanne HEKOTOPHIX KIACCOB HPPAIIHOHAIBHBIX () YHKITHA.

5.5. OnpeneneHHbIN HHTErpall KaK Ipeaes UHTerpaabHoi cyMMbl. OCHOBHBIE CBOMCTBA ONPEACICHHOTO
UHTEerpana.

5.6. IIpon3BoaHast MHTErpaja Mo NepeMeHHOMY BepxHemy npeneny. @opmyina Hetorona-JleiiOHuma.
5.7. BeluuciieHue ONpeeIeHHOr0 HHTErpalla: UHTErPUPOBAHUE 110 YACTSAM U IIOJCTAHOBKOM.

5.8. TIpubnikeHHOE BBIYMCIICHUE ONIPECIICHHOTO HHTErpalia: (GopMyIibl IPSMOYTrOJbHUKOB, TPANeui 1
CumrcoHa.

5.9. HecoOcTBeHHBIC HHTETPAEL.

5.10. IlpunoxxeHus ONpeAeIeHHOTO HHTETpaja K BBIYUCICHHUIO IJIOMAAEH IUIOCKUX (QUTyp, IJIHH IyT
KPHBBIX, 00bEMOB U IUIONIAJICH TIOBEPXHOCTEH TEJ BPAIICHHS.

Paznen 6 OObIkHOBEHHBIC UG (HEepPeHIIMATBLHBIC YPAaBHEHUS

6.1. 3amaun, npUBOSILINE K OOBIKHOBEHHBIM () (epeHInaIbHbIM ypaBHEHUIM. OOBIKHOBEHHBIC
muddepeHunansHple ypaBHEeHHs (OCHOBHBIE MOHATHS U onpesenenus). 3anada Komn s
muddepeHInaNIsHOTO ypaBHEHHS TIEPBOTo Mopsika. Teopema cylecTBOBaHHS U €AMHCTBEHHOCTH
pemienus 3agaun Ko (6e3 qokaszarensctBa). [lonsTre 06 0011eM, 9aCTHOM B 0COOOM pPEIICHHUSIX
muddepeHInaNbHbIX YpaBHEHUI.

6.2. OcHOBHBIE KIIaCCHl YPAaBHEHHUI NEPBOTO MOPSIIKA, HHTETPUPYEMbIE B KBaIpaTypax: ypaBHEHHUS C
Ppa3eNAIOIUMHUCS TePEMEHHBIMY, OHOPOAHBIC, TUHEHHBIE, ypaBHEHHsT bepHyIH, ypaBHEHHS B ITOJTHBIX
muddepeHnmraiax.

6.3. 'eomMeTpryecKkast UHTEpPIIpETals penieHni AndpepeHInanbHbIX YpaBHEHHH TIEPBOTO MOPSIIKa.
Uucnennsle MeTo bl pelienus 3aaaun Komm: meroa Ditnepa, meron Pynre—Kyrra.

6.4. TuddepenuunansHpie ypaBHEHHUS BICIIUX TOPsAKOB. 3agadya Ko, Teopema cyiecTBOBaHHS U
€MHCTBEHHOCTH pereHus 3a1aun Kommn. YpaBHEHUS, IOy CKAOIIHE TOHMKEHUE TTOPAIKA.

6.5. Jluneitapie quddepeHraibabie ypaBHeHU. [[OHSITHE 0 THOPOIHOTO U HEOHOPOIHOTO YPaBHEHUS.
Jluneiinble onHOpoaHbIe MU depeHumansHbie ypaBHenus. Cuctema GpyHaaMeHTa bHbIX peuienuid. Oomee
peuienue. JInHeiHbIe 0JJHOPOHBIE YPABHEHHS! C TIOCTOSIHHBIME K02 GHIIMEHTaMU.

6.6. JIuneitable HeotHOpOIHBIE U (epeHnnalIbHbIe ypaBHEeHH. Teopema 0 CTPYKType OOIIEero pereHusI.
Meron Jlarpanska Bapualuy IpOU3BOJIEHBIX IOCTOSIHHBIX. JIMHEIHBIE HEOTHOPOIHBIE YPAaBHEHUS C
MOCTOSIHHBIMH KO3(h(pUIMeHTaMH. Y paBHEHNUS € TIPaBOi YacThIO CIEHAIBHOTO BH/IA.

Paznen 7 Paner

7.1.Yucnoseie psaapl. CXoauMocTh U cymMa psinia. HeoOxoauMoe ycioBrue cXoauMocTu. J{efcTBus co
CXOIAIIIMHUCS PSJaMH.

7.2. HucnoBsie psIbl C MOJIOKUTEIHLHBIMU WieHaMU. JlocTaToYHbIe IPU3HAKK: cpaBHeHUs, Jlanambepa,
paaukanbHbIi npusHak Koy, nHTerpanbubiil npusHak Komn.

7.3.3HaKonepeMeHHbIe PsIbl. AOCOIIOTHAS U YCIOBHAS CXOANMOCTH. 3HAKOUEPEIYIOIIHECS PSIIBL.
[puznak Jleli6unma.

7.4.®yHKunoHanbHbIe psiabl. O0macTs cxoquMoctH. [TonsTrue paBHOMepHOH cxoaumocth. Teopema
cxonuMoctH Yebrimiesa. Teopema. Beitepmrpacca. CBolicTBa paBHOMEPHO CXOJISIIMXCSI PSIIOB.
7.5.Creniennsle psiabl. Teopema AbGens. Paguyc cxonumocti. OCHOBHBIE CBOMCTBA CTEIIEHHBIX PSJIOB.
7.6.Pa3noxxenne pyHKIMH B crenenHsle paasl. Psag Teiinopa.

7.7.1IpuMeHeHne CTeTIEHHBIX PSIIOB K MIPUOIMKEHHBIM BEIYUCICHUSIM.

7.8. Pan @ypre. Paznoxenne nepuoandeckux GpyHKiwii B psn Oypre. @opMynupoBKa ycIOBHN




Ne .
/ TemaTuka JICKIIMOHHBIX 3aHATHH / KpaTKOC COACPIKAHUC
II/11
Pa3NoKUMOCTH B TOUKE.
7.9. Pspl Ddypbe A1t 4eTHBIX M HeYeTHBIX (yHKIMH. Paznoxenue B psg Pypbe HeneprHoAnIecKuX
(yHKIHIA.
4.2. 3aHATUS CEMUHAPCKOTO TUNA.
HpaKTI/I‘IeCKI/Ie 3aHATHUA
Ne .
/ Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUC
/11

1 |PA3JIEJI 1 DneMeHTHI TMHEHHOM anreOpbl
HeiictBus ¢ Matpunamu. Berancnenue onpenenureneil. Pemenye cucteM JMHERHBIX YPaBHEHUM.

2 |PA3JIEJI 2 DnieMeHTHI BEKTOPHOI ainreOphl U aHATUTUIECKON reOMEeTpUH
JleficTBUs ¢ BEKTOpaMu. Y paBHEHUS NPSMOM U MIIOCKOCTH.

3 |[PA3JIEJI 3 BBeneHnne B MaTeMaTHUYCCKUI aHAIINA3
Brruuciienue npezena GyHKIUM.

4 |PA3BJAEJI 4 IuddepenunanbHoe ucuucieHue GyHKIMUA OJTHON
Beruncnenue npou3BogHoit GyHKIMH 0HOM nepeMeHHoM. [ToHoe ncenenoBanue GpyHKINY.

5 |PA3JIEJI 5 HeonpeneneHHbIN U ONpeIeICHHBIA HHTETPaJIb
Brranciaenne HCOIPCACIICHHBIX U ONPCACIICHHBIX HHTCTPAJIOB

6 |PA3JEJI 6 OGsikHOBeHHBIE MU GepeHITHaTbHBIC YPaBHEHUS
Pemenne nuddepeHnnansHpIx ypaBHEHUH

7 |PA3JIEJI 7 Psanpl

HccnenoBanue cX0AMMOCTH YUCIOBBIX U (PYHKIIMOHAIBHBIX PS/IOB

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

No .
o Bua camocrositensHOM paboTh

1 |CamocTosiTenbHOe H3ydeHUE pa3aeinoB AUCHUILTHHEL Jluteparypa [1-8].

2 | [loaroroBka K KOHTPOJILHOU paboTe.

3 [ToaroroBka Kk MpOMEKYTOUHOM ATTECTALUH.

4 | IloarotoBka K TeKyIIeMy KOHTPOJIIO.
4.4. ITpumepHbIN IEpeUeHb TEM KOHTPOJIBHBIX padoT
DneMeHThl BEKTOPHOUM anreOphbl, aHATUTHYECKOW TE€OMETPUU W JIMHEHHOM

anreOphl.

BBenenue B MaTeMaTUUECKUN aHATIU3.
[Ipon3BoHAS U €€ PUIIOKEHUS.
HeonpeneneHnHblii U ONpe1eIeHHbIA UHTETPAJIBL.
Huddepenunanbabie ypaBHEHUS

Psanrr.



5. Ilepedenb wu3gaHUM, KOTOPBIE PEKOMEHIYETCS MCHIOJIb30BATh MPHU

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).
No

i bubnuorpaduueckoe onucanue MecTo gocrymna
1 Bricuias matematuka. [lonnsiil kypc B 2
1. Humnaues B.C. Kuura M.: FOpaiit , https://urait.ru/bcode/561852
2019
2 | Kypc anHanuTiueckoii reoMeTpun u
NMHelHO# anre6psl bexnemumes J1.B. https://e.lanbook.com/book/402917

Kuwura CII6.: Jlans , 2025

3 Bricmias matematuka B 3 T. byrpos f.C.,
Hukonbeknit C.M. Kuura M.: IOpaiir , https://urait.ru/bcode/562135
2025

4 | KpaTkuii Kypc MaTeMaTHUECKOTO aHaJIu3a
Bepmant A.®., Apamanosuy M.I'. Kuura | https://e.lanbook.com/book/210707
CIIG.: Jlansb , 2022

5 | Beicimias maTemaTuka B ypaKHEHUAX U
3agauax. U.1, 2. Janko ILE., ITonoB A.I'., | bubnuorexa POAT
KoxeBnukona T.5. Kuura M.: Onukc:
Mup u O6pazoBanue , 2015

1 Bricmas maremaruka. 3anagynuk. byrpos

S1.C., Hukonsckuit C.M. Kuura M. https://urait.ru/bcode/536744
FOpaiit , 2024
2 3aJauHUK 110 BBICIIIENl MATEMATHUKE
IIumaues B.C. Kaura M.: Beicimias https://znanium.ru/catalog/document?id=438196
mkona , 2024

3 | PyKOBOJCTBO K pENICHHIO 33134 TI0
MAaTEMATUYECKOMY AHAJIN3Y 33H0p0)KCII httpS://e.|anb00k.C0m/bOOk/210752
I''". Kawnra CI16.: Jlass , 2022

4 CrpaBOYHUK 110 MaTEMaTUKE JIJIst
VH)KEHEPOB U yUalllUXCsl BTY30B https://e.lanbook.com/book/336182

bponmreitn M.H. Kuura CII6.: Jlans ,
2023

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIHOJIb30BAThCS TPHU
OCBOEHUU JUCHUILIUHBI (MOYJIA).

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

2. DnexktpoHHO-OMOMMoTeuHass cucteMa POAT — http:/lib.rgotups.ru/ u
http://biblioteka.rgotups.ru/

- http://irbis.roatrut.ru



3. DNeKTpOHHO-OMOIMOTEeYHas] CUCTEMAa HAyYHO-TEXHUYECKOW OMOIMOTEKU
PYT (MUUT) — http://library.miit.ru/

4. TTouckoBsie cucteMbl «SHIEKE», «Google» I qocTyna K TeMaTHIECKUM
MH(POPMAITMOHHBIM pecypcam.

5. OTkpbITOE akIMOHEpHOE 00ImecTBO «Pocchiickue Kene3Hble IOPOTH»
(OAO «PXK]1») — http://www.rzd.ru

6. OdurmanpHBIA CAUT MUHUCTEPCTBA TpaHcopTa PD (3akoHOmaTEIBHBIC U
HOPMAaTHBHO-TIPABOBEIE aKThI) - http://www.mintrans.ru/documents

7. AxuuonepHoe ob6mecTBo «HaydHO-HMCCIeNOBATENbCKHI  HWHCTUTYT
xelne3HoiopoxkHoro Tpancnoptay (AO « BHUMIXXTy) — http://www.vniizht.ru

8. OtkpeiTOC aKIMoHepHOe o0mecTB0 «HaydHo-mccmenoBaTeabCKkuii u
MPOCKTHO-KOHCTPYKTOPCKUH HMHCTHTYT HMH(pOpMaTH3aIMKM, aBTOMATH3aIlUH |
CBSI3U  Ha  KejlesHojopoxHoM  TpaHcnopte» (OAO  «HUMACy)
http://www.vniias.ru

9. KenesznomopoxHbIit TpaHcopt/KypHai — http://www.zdt-magazine.ru

10. Bectauk BHUMXKT/sxypHan — http://www.css-rzd.ru/vestnik-vniizht/

11. XKenesnsie moporu Mupa/KypHan — http://www.zdmira.com

12. Hayka u TexHuKa TpaHcmnopta /sKypHai — http://ntt.rgotups.ru

13. DOnexkTpoHHO-OMONMOTEYHass cucTeMa wu3gatenbcTBa  "Jlamp" —
http://e.lanbook.com/

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

15. DnextpoHHo-OnbMMoTeuHas cucrema "BOOK.ru" — http://www.book.ru/

16. DaekTponHo-6ubOaMOTeuHas cuctema "ZNANIUM.com™ — http://www.
znanium.com/

17. DnexrpoHHo-6ubnHoTeuHas cucrema «OPAWT» - http://www.biblio-
online.ru/

7. llepedyeHb  JMIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIo
IPOrpaMMHOr0 OOecrnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHS TUCIUIUTAHBI (MOTYJIs).

[IporpammHuoe oOecredeHre TMO3BOISCT BBITIOJHUTE BCE MPETYCMOTPEHHBIC
y4eOHBIM IJIAHOM BUbI Y4EOHOUM pabOThI MO TUCIMILIMHE.

Bce HeoOXomuMmble i WM3Y4YEHUS JTUCHUIIIMHBI YICOHO-METOIUYCCKUE
MaTepuajbl pa3MeIlleHbl Ha caiiTe akagemuu: https://www.miit.ru/.

[Ipu ocymiecTBaeHUM 00pa30BATENBLHOTO TMpoIlecca MO  JAUCITUIUIMHE
UCTIONIB3YIOTCSL  CIIeAyIoNe WH()OpPMAIMOHHBIE TEXHOJOTUH, MPOTrPaMMHOE
obecrnieueHre U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:



- Il TPOBENEHUS JIEKIMHA, IEMOHCTPAIMA TPE3CHTAIMA W BEICHUS
UHTEpaKTUBHBIX 3aHsATUI: Microsoft Office 2007 u Bbite.

- 111 0ohOpMIICHUSI OTYETOB M MHOM IokyMeHTaruu: Microsoft Office 2007 u
BBIIIIE.

- JUIA BBIMOJHEHUS TPAKTHUUECKUX 3aJaHWil: MPOTpaMMHBIC TIPOTYKTHI
00111eT0 TPUMEHEHHUS

- JUISl BBINOJIHEHMS TEKYIIETO KOHTPOJIA ycmeBaemMocTH: bpaysep Internet
Explorer 8.0 u BbIIIE.

- IS caMocTosiTebHOM paboThl: bpaysep Internet Explorer 8.0 u Bhimie,
Microsoft Office 2007 u Bbite.

Jns ocyumiecTBieHUsT  y4eOHOro  mpoiecca C  MCIHOJIb30BaHUEM
JTUCTAHITMOHHBIX  O00pa30BaTEIbHBIX TEXHOJOTHH: OIEpalioHHas CHCTeMa
Windows, Microsoft Office 2003 u Bbite, bpaysep Internet Explorer 8.0 u Bbime.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCHUTITHHE (MOIYIIIO).

OcBoeHuEe NHCHMIUIMHBI OCYIIECTBISIETCS B OOOPYIOBAaHHBIX Y4E€OHBIX
ayIUTOPUSIX JJIS TPOBECHUS 3aHATUHN JICKIIMOHHOTO TUIIA, 3aHATUN CEMHUHAPCKOTO
THUIIA, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTallUM.

VY4eOHbIEe MOMENIEHUS] YKOMIUIEKTOBAaHbI CHEUATN3UPOBAHHON MEOENbI0 U
TEXHUYECKUMU CPEACTBAMU OOYUCHUS, CITYKAIUMHU JIJIS PEJCTaBICHUS yueOHOM
uHdopmaruu  Oosbiiol  ayautopun  (TIEPEHOCHOE  MYJIbTUMEIUNHOE
o0opynoBaHue, HOYTOYK), 000pYy/1I0BaHbI MEJIOBBIMU U MapPKEPHBIMU JTOCKAMHU.

B npouecce mpoBeAaeHUs 3aHATHI JEKUMOHHOTO THUMNA MO JAUCHUIUIMHE
UCIIONIB3YIOTCS pa3faTOYHble JE€MOHCTPALIMOHHBIE MaTepuasbl, PE3EHTAlUH,
y4eOHO-HarJIsAJHbIE TOCOOHUS.

B npouecce caMOCTOSATENRHON MOATOTOBKU MO JAUCIUIIIMHE HCIIOJIB3YIOTCS
MOMEIIEHUST 1T CaMOCTOATENbHOM paboThl  CTY/IEHTOB, OOOpPYJAOBaHHbBIC
NEPCOHAIBHBIMU KOMIIBIOTEPAMU C BO3MOXKHOCTBIO BbIXOJa B HHTEpHET W
AJICKTPOHHYIO oOpaszoBaTeiabHyI0 cpeay BY3a, u momerenus misi XpaHeHUS |
poPUIAKTUUIECKOTO 00CTYKMBaHUS Y4eOHOTO 000PYy10BaHUS.

KaOuHeTbl ocHamieHbl cleayomuM o0OpyAOBaHHEM, MpudbOpaMu U
pPacXOJHBIMU MaTepuajiamMu, 00ECIeUMBAIOIIMMHU MTPOBEJACHHUE MPEAYCMOTPEHHBIX
y4€OHBIM TJIAHOM 3aHATHH MO TUCIUILINHE:

- Uil TPOBEJACHUS JICKIUH, TMPAKTHYECKUX 3aHSATHH, TPYIIOBBIX
KOHCYJIbTAIIM ¥ TMPOMEKYTOYHOW aTTECTAllMU: Yy4eOHbIE AayIUTOPUU JIs
MPOBEJCHU 3aHATHS JICKIMOHHOTO M CEMHHApCKOro Tuma (OCHAIlCHHE:



MyJIbTUMEANIHOE O00OpynoBaHUE  (IIPOEKTOP, KOMIIBIOTEp, SKpaH) IS
Ipe/ICTaBIICHUS NMPE3CHTALNM, TpaPUUYEeCKUX MaTepruasIoB, BUACOMATEPUATIOB);

- N TPOBEACHUS WHIUBUIYAIbHBIX KOHCYJbTAlMM, a Takke s
OpraHU3allKi CaMOCTOATEIbHON PabOThl: OCHAIIEHHBIE KOMITBIOTEPHOU TEXHUKOM
C BO3MOXKHOCTBIO MOJKIIOUEHUsI K cetn MHTepHeT u obecrneyeHrneM J0CTymna B
AIIEKTPOHHYIO 00pa3oBaTeNIbHYIO Cpedy YHUBEpPCHTETa - Jaboparopun Kadeapbl
"VrpapieHue TpaHCHOPTHBIMU Tiporieccamu" (ayn. 42la, HOMOTHUTENHHO
OCHAILIEHHAs CJIEAYIOIKUM OOOpPYJOBAaHMEM: IPHUHTEP JIA3€PHBIA, KOMMYTaTOp,
UHTEpPAKTUBHAs JOCKa, IMpoekTop; ayd. 204 co croenuaiu3upoBaHHBIM
000py/TIOBaHUEM ) .

VYyebHas ayauTopus AJis MPOBEACHHS 3aHSATUH JIOJDKHA COOTBETCTBOBATh
TpeOOBAHMUSIM OXpaHbl TpyJa IO OCBEIICHHOCTH, KOJHMYECTBY pabouynx
(mOcaI0UHBIX ) MECT CTYIEHTOB U KQUE€CTBY YUEOHOM (ayJTUTOPHOM ) TOCKH, a TAKKE
COOTBETCTBOBATh YCIOBHUSM MOXapHOU Oe3zonmacHOCTH. OCBEMIEHHOCTh padOynx
MECT JOJIKHA COOTBETCTBOBATh JercTByrommM CHullam.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3auer B 1 cemectpe.
DK3aM€EH BO 2 CEMECTpE.

10. OueHouHble MaTepUAIIbI.

O1neHOYHBbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEJICHUHN MTPOMEKYTOUHON
aTTecTalu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

CorJiacoBaHo:

3asenyromuii kadenpoit YTII
3aenyrommii kadeapoir DCU POAT

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU

b.I'. Muponos

I'.M. buneunxko
I'.B. bapunosa

C.H. Knumos



