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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpto oOcBoeHUsT y4eOHOW JUCHMIUIMHBI «MareMaTtuka»  SBISCTCS
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 C UCIIOIb30BaHUEM METOJ0B €CTECTBEHHBIX HAYK, MAaTEMAaTUYECKOTO
aHau3a U MOJICJIIMPOBAHMUSL.

OO6y4eHue Mo JUCUUILIUHE (MOIYJIIO) MPENOIaraeT, YTo Mo €ro pe3ybTaTam
oOyyaromuiicst Oyier:

Baanern:
bopMyIUpOBaTH MHAKEHEPHBIE 33]]Ja4l HAa MATEMaTUYECKOM YPOBHE

3HaTh:
OCHOBBI BBICIIIE MATEMATUKH

YMmeTh:
MATEMATHYCCKUMU METOJAaMU peﬂleHI/IH HpaKTI/I‘-IeCKI/IX 3a1a4

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTb TUCITUTUTMHBI (MOTYJIS).

OO6mast TPyIOEMKOCTh JUCHUIUIMHBI (MOAYJiA) cocTaBisieT 12 3.e. (432
aKaJIeMUYECKUX yaca(oB).

3.2. O06bem gucruIUHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOTHI
oOyJammmxcss ¢ MEJarorTMYecCKUMH  padOTHUKaAMU W (WIH)  JIHUIAMH,
MPUBJIEKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
IIPY MIPOBEJICHUHN yUESOHBIX 3aHATHI:



KonngectBo yacos

Tun y4eOHBIX 3aHATHH Cemectp
Bcero
Nel | Ne2
KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 48 32 16
B tom uucae:

3aHATHs TEKIHMOHHOTO TUTIA 24 16 8
3aHATHS CEMUHAPCKOTO TUTIA 24 16 8

3.3. O06bemM mucHUIUIMHBI (MOIYJsA) B (OpME CaMOCTOSITEIIBHONW padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyJarOIIMXCS C
Mearorn4ecKuMU pPabOTHUKAMHU U (WJIH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aIliH
oOpa3oBaTenpHON TpOrpaMMbl  HA HWHBIX YCIOBHUSAX, TP  IPOBEIACHUH
IPOMEKYTOUHOM aTTeCTalK cocTaBisieT 384 akaieMuIecKux Jaca (OB).

3.4. Ilpu 00y4yeHnH 1o MHAMBUAYAIBHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE [IPU
YCKOPEHHOM 00Yy4€HHMH, O0BEM IHUCHUIUIMHBI (MOAYISI) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENIBHOM padOThl 00yYaromuxcs, a Takxke B popme
KOHTAKTHOM pabOThl 00y4YarONIUXCsl C MEJarornuecKuMu pabOTHUKaMU U (WJIN)
JULAMU, PUBJIEKAEMBIMH K peaM3alii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU MIPOBEICHUU IPOMEXKYTOUHOU aTTECTALIUH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3auaTus JIEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
n/m

1 |Paznmen 1 DnemeHThI TMHEHHON anreOpbl

1.1. OnpenenuTeny BTOPOTO M TPETHETO MOPSIKOB, UX CBONCTBA M BHIYHCIICHUE.

1.2. Perrenue cucteM JIMHEHHBIX ypaBHEHU# Mo Gopmynam Kpamepa.

1.3. Ilonarue maTpuisl. [leficTBUS HAJ MaTpULIAMH: YMHO)KEHHE MaTPUI] HAa YHUCIIO, CII0XKEHUE U
YMHO)KEHHE MaTpull. TpaHCTIOHHPOBAaHNE MATPHIIL.

1.4. Onpenenureny n-ro NOpsIKa, UX CBOMCTBA M BRIYMCIIEHUE. AnreOpandecKkue JONOTHEHUS U MUHOPEIL.
1.5. O6patHas matpuna. Pemenne cucteM TUHEWHBIX YpaBHEHUH MAaTPUIHBIM CIIOCOOOM.

1.6. Panr marpuisl. Beramciaenue panra MaTpHIbI C TOMOIIBIO JJIEMEHTAPHBIX NTpeoOpa3zoBanuid. Teopema
0 6azucHom MuHope. [ToHsTHE O penIeHNH TPON3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHEeHHH. Teopema
Kponekepa-Kanennu.

1.7. Pemienue mpou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEeHUN MeTo oM ["aycca. [Iponenypa HaxoxaeHUs
obOpaTHOI MaTpuUIlkl MeTOIOM [ aycca.

2 |Pa3gen 2 DneMeHTHI BEKTOPHOI! ajareOphl M aHATMTUYECKO reoMeTpuu
2.1. JIuneiiHbple oniepanuy HaJ BeKTOpaMu. JIMHEHHO He3aBUCHMBIE CHCTEMBI BeKTOpoB. basuc. Cucrema

KOOp/AWHAT.
2.2. JIuneitHble onepanuy HaJl BEKTOpaMU B KOOPAUHATAX.

2.3. CxansipHO€ NPOU3BEACHUE B TPEXMEPHOM MPOCTPAHCTBE U €ro CBOMCTBA. J[ITMHA BeKTOpa. YTou
MEXJy BEKTOpaMU. BekTopHOE U cMelllaHHOE POU3BEACHUSI.

2.4. YpaBHeHME IMHUY HA IJIOCKOCTH.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

2.5. YpaBHeHue NpsMoil Ha IIIOCKOCTH. Pa3nuyHble BUABI ypaBHEHUS NPSIMOM: IO TOUKE U
HaIpaBJIIOLIeMy BEKTOPY; MO JIByM TOYKaM; TOUYKE U YIIIOBOMY KO3 (QHIIUECHTY; B OTpe3Kax. Y paBHEHHE
IPsIMOH 110 TOYKE M HOpManbkHOMY BekTopy. O01iiee ypaBHEHHE PSIMON Ha IIOCKOCTH. YacTHbIE cliydau.
2.6. Yroa Mex Iy IpsMBIMU Ha IUNIOCKOCTH. Y CJIOBHS NapajIeIbHOCTH U EPIEHIUKYIIPHOCTH ABYX
npsAMbIX. PaccTosHUE OT TOUKHU 10 MPSIMOIL.

2.7. KpuBbIe BTOpPOTO MOpPsi/IKa: OKPY>KHOCTb, SJUIHIIC, THIIepOoia, napabona. X kaHOHHYecKue
YpaBHEHHUS, KCIIEHTPUCHTET, ()OKYCHI, ACUMIITOTBI, TUPEKTPHCHI.

2.8. IlonsipHBIE KOOPAUHATHI HA IIIOCKOCTH, UX CBSI3b C I€KapPTOBBIMU KOOPIUHATAMH. Y paBHEHHE JINHHUU B
MOJIIPHOM CUCTEME KOOPIUHAT.

2.9. YpaBHeHuUE OBEPXHOCTH B IPOCTPAHCTBE.

2.10. YpaBHeHue m10cKocTH. PaznuyHble BUABl ypaBHEHUS IUIOCKOCTH: 110 TPEM TOYKaM; I10 ABYM TOUYKaM
¥ BEKTOPY KOJJIMHEAPHOMY IUIOCKOCTH; TOYKE M IBYM BEKTOpaM KOJUIMHEAPHBIM IIJIOCKOCTH; 110 TOUKE U
HOpMaJILHOMY BEKTOpY; 00Ilee ypaBHEHHUE, TNIOCKOCTH. YacTHbIe cirydau.

2.11. YpaBHeHHUsI TUHUH B IPOCTPAHCTBE.

2.12. YpaBHeHUS NPSIMOM B IPOCTPaHCTBE. Pa3nuyHble BUBI ypaBHEHUH NPSIMOIL: 110 TOUKE U
HaIpaBJIoLIeMy BEKTOPY; ABYM TOUYKaM; OOLIHME YpaBHEHUS MIPSIMOU.

2.13. Yroa Mexay TUIOCKOCTSIMH; YTOJ MEKIY MPSIMBIMU; YTOJI MEXKTY MPSAMOM U MIIOCKOCTHIO. Y CIIOBUS
MapauIeIbHOCTH ¥ NEPIEHANKYISIPHOCTH.

2.14. TloBepXHOCTH BTOPOTO NOPSAIKa: cdepa, SIUTUICONI, THIEPOOION B, TAPaOOIONIbL.
unmuaapruYecKre TOBEPXHOCTH.

2.15. lnnuaapryeckne U cepuaeckue KOOPIHMHATHI, UX CBA3b C JEKAPTOBBIMH KOOPAWHATAMH.

Pasz(en 3 BBCI[CHI/IC B MaTeMaTHYECKHI aHaJIN3

3.1. YncnoBas nociie10BaTeNIbHOCTD, MPEEN YUCIOBOH nocienoBarebHOCTH. CylliecTBOBaHHE TIpeiesnia
MOHOTOHHO# OrpaHMYeHHOI1 mocienoBarensHocTH. Yncio e. HarypanbHslii torapudm.

3.2. Ilpenen GpyHKUMH B TOUKE, OAHOCTOPOHHME Npeneisl. [Ipenen GpyHkuun Ha GECKOHEUHOCTH.
beckoHeyHO Maible QyHKIMU M UX cBOMCTBAa. OCHOBHBIE TEOPEMBI O Mpeesax.

3.3. beckoneuHo 6onpime GyHKIUH U UX CBOHCTBA. CBA3b MEXly OECKOHEUHO OOJIBIINMHU 1 OECKOHEUHO
ManbIMH QYHKIIMHU. CpaBHEHNE OECKOHEYHO MaJIbIX. DKBUBAJICHTHBIE OECKOHEUHO MaJlble.

3.4. HenpepbIBHOCTH (DYyHKIIMH B TOUKe. HepephIBHOCTE OCHOBHBIX 3J€MEHTapHBIX (DYHKIUH.
HenpepbIBHOCTE CyMMBI, TPON3BEICHHS, YACTHOTO U CYNEPIIO3UIINH HENTPEPHIBHBIX (DyHKIMIL.

3.5. OtHOCTOPOHHSS HENPEPBIBHOCTH. TOUKN pa3pbiBa QYHKINHU U UX KJIacCU(PHUKAIIHS.

3.6. CoiicTBa (pyHKIIMIA, HETIPEPBIBHBIX HA OTPE3Ke: OrPaHUYEHHOCTb, CYIIECTBOBAHUE HAUOOIBIIETO U
HaMMEHBIIIET0 3HAUEHHH, CYIIeCTBOBAHNE MPOMEXYTOUHOTO 3HAYCHUS.

Paznen 4 luddepennunansroe nucurcinenue GyHKIU 01HOM nepeMeHHON

4.1. TlpousBoaHas pyHKIUH, €€ TCOMETPUUCCKUI U hu3ndecKkuii cMbIci. [Ipou3BOIHAS CYMMBEI,
MPOU3BEACHHS U YaCTHOTO (DYyHKIIHH.

4.2. TIpon3BOIHBIC OCHOBHEIX 3JIeMEeHTapHBIX (pyHKImiA. [IpomsBoaHas cinoxxHoM ¢pyHkumu. [IponsBoaHas
o0OpaTHO! (PYHKIUH.

4.3. Juddepenunan pyaxmuu. ['eomerpudeckuii cMbica quddepennuana. IHBapraHTHOCT (POPMEI
nepBoro quddepennmana. [Ipumenenus andpdepennuana K NpUOIMKEHHBIM BEIYHCICHHSM.

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

4.5. Teopemsl Pois, Jlarpamxka, Komw. [IpaBuno Jlonuras.

4.6. ®opmyma Teiinopa ¢ ocTaTouHBIM WieHOM B (opme Jlarpamxa.

4.7. Tlpencrasnenne GyHKIUH €XpX, sinx, cosx, In(1+x), (1+x)"a; o dhopmyie Teinopa. [IpumeHeHne
(dopmyabl Teitnopa Kk MPUOIMKEHHBIM BHIYUCIICHUSM.

4.8. MonotonHsle GpyHKInu. TeopeMbl 0 Bo3pacTaHWH U YObIBaHUM (YHKIMH Ha HHTEpBAJIe.
4.9.9xcrpemymsl pyakunn. HeoOxonumele ycnosus akctpeMmyMma. OTbICKaHHE HAUOOJIBIIETo U
HaMMEHBIIIEr0 3Ha4eHNH (YHKIMN Ha OTpE3Ke.

4.10. BeimyknocTs 1 BOrHYTOCTH Ipaduka Gpynkunu. Toukn nepernda.

4.11. AcuMNTOTHI KPUBBIX: BEPTUKAJIbHBIE, TOPU30HTANILHBIE U HAKIIOHHBIE.

4.12. Obmras cxema uccineoBaHus (pYHKINH U IIOCTPOSHUE ee Tpaduka.
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Paznen 5 HeonpeneneHHbI U ONPEAECIECHHBIN HHTErPAJIbI

5.1. [lepBoobpa3snas yukiws. HeonpeeneHHbIH HHTErpal, ero cBoiicTBa. Tabmuia HHTETPaJIOB.
HenocpenctsenHoe uHTerpupoBanue. VIHTerpupoBaHue MoICTAHOBKON (3aMeHa MepeMEHHOM) U Mo
JacTaAM.

5.2. lnTerpupoBaHue panvoHAIBHBIX (DYHKIMH ITyTEM pa3lIoKEeHUs Ha MpocTeinie Apoou.

5.3. lnTerpupoBaHue HEKOTOPBIX KIIACCOB TPUTOHOMETPUYECKUX (PYHKIMIL.

5.4. HTErpupoBanre HEKOTOPHIX KIACCOB HPPAIIHOHAIBHBIX () YHKITHA.

5.5. OnpeneneHHBIN HHTETPA KaK Ipeaes HHTeTpaIbHOH cyMMBbl. OCHOBHBIE CBOWCTBA ONPEACIICHHOTO
UHTErpana.

5.6. [IpowsBogHAsI MHTETpaNIa IO IEpEMEHHOMY BepxHeMy npezeny. @opmyna Herorona-JleiOaumIa.
5.7. BeluncieHue OnpenerIeHHOro HHTerpaia: UHTErpUPOBaHUE 110 YaCTSAM U MOACTAHOBKOM.

5.8. IIpubnKeHHOE BBIYMCIICHUE OTIPEAEIICHHOTO HHTErpalia: (GopMyIIbl IPSMOYTrOJIbHUKOB, TPANeui 1
CumrncoHa.

5.9. HecoGcTBEHHbBIE HHTETPATEI.

5.10. IlpunoxkeHus OnpeAeIeHHOT0 HHTErpaja K BBIYMCICHHUIO IIOIAAeH IUIOCKUX (QUryp, JJIHH IyT
KPHBBIX, 00bEMOB U IUIOLIAJICH TTOBEPXHOCTEH TeJ BpalleHHS.

Paznen 6 OObIkHOBEHHBIC UG (HEepPCHIIMATBLHBIC YPAaBHEHUS

6.1. 3amaun, mpuBOISIINE K OOBIKHOBEHHBIM AU (hepeHInaNbHBIM ypaBHEHUAM. OOBIKHOBEHHbIC
muddepeHnnansHple ypaBHEHHS (OCHOBHBIC TOHATHS U onpeeneHus). 3axada Kommn s
muddepeHnInansHOTO YpaBHEHHS IIEPBOTO MOpsiIka. Teopema CymecTBOBaHHS U €AMHCTBEHHOCTH
pemenus 3agaun Ko (6e3 qokaszarensctBa). [lonsTre 06 0011eM, 9aCTHOM M 0COOOM PEIICHHUSIX

i depeHInanbHBIX YpaBHEHUI.

6.2. OCHOBHBIE KJIaCChl ypaBHEHUH NEPBOT0 MOPAIKa, HHTETPUPYEMBIC B KBaipaTypax: ypaBHEHHUS C
pa3AeIIoIUMICS IEpEeMEHHBIMY, OJHOPOAHBIE, INHEHbIE, ypaBHEeHUsI bepHyM, ypaBHEHHUS B ITOTHBIX
muddepeHimanax.

6.3. 'eomeTpryecKkast HHTEpPIIpETalysl penieHni An¢depeHINaIbHBIX YPaBHEHHH TIEPBOTO MOPSIIKA.
Uucnennsle MeTo bl pelienus 3anaun Komm: meroa Ditnepa, meron Pynre—Kyrra.

6.4. Iuddepenuunansable ypaBHEHUS BBICITNX MOPsAAKoB. 3agada Komm. Teopema cymecTBoBaHHS U
€IMHCTBEHHOCTH pemieHus 3aiaun Kommm. YpaBHEHU, IOy CKalOIIHe TIOHKEHUE TOPSIKa.

6.5. JIuneitasle uddepennuanpapie ypaBHeHUS. [IoHsTHE 0THOPOIHOTO U HEOJHOPOIHOTO YPaBHEHHS.
Jluneiinple onxHOpoaHbIe MU depeHumansHbie ypaBHenus. Cuctema GpyHIaMeHTa bHbIX petienuid. Oomee
peuienue. JInHeiHbIe 0JJHOPO/HBIE YPABHEHHS C TIOCTOSIHHBIME K02 GHIIMEHTAMU.

6.6. Jluneitnpie HeoHOpOAHBIE N (epeHnnalbHbIe ypaBHeHHs. TeopeMa o CTPYKType O0LIero perieHus.
Meron Jlarpanska Bapualiiy IpOU3BOJIbHBIX IOCTOSHHBIX. JINHENHbIE HEOIHOPOAHBIE YPABHEHUS C
MOCTOSIHHBIMU K03(h(UITeHTaMH. Y paBHEHHUS C IPABOI YaCThIO CHEIMATBHOTO BHUIA.

Paznen 7 Psannl

7.1.Yucnossie paasl. CxoauMocTs B cyMMa psina. Heobxoaumoe ycmoBue cxoquMocTH. JlecTBUs co
CXOAALINMUCS PAJAMH.

7.2. UncnoBssle psiabl ¢ HONOKUTENBHBIMY WieHaMH. JlocTaTouHble NpU3HAaKK: cpaBHEHHMS, [JanambOepa,
paaukanbHbIi npusHak Koy, nHTerpansubiil npusHak Komn.

7.3.3HaKonepeMeHHbIe PsIbl. AOCOTIOTHAS U YCIOBHAS CXOANMOCTH. 3HAKOUYEPEIYIOIIHECS PSIIBL.
IIpm3nak JleiGHmIA.

7.4.®dynkunoHaibHbIe psiiel. O0macTs cxogumocT. [loHsATHE paBHOMEpHOH cxonuMocTH. Teopema
cxoanmoctu Yebrnimesa. Teopema. Beliepmrpacca. CBONWCTBA paBHOMEPHO CXOMSIIUXCS PSIOB.
7.5.Creniennsle psiabl. Teopema AbGens. Paguyc cxonumocti. OCHOBHBIE CBOMCTBA CTEIIEHHBIX PSJIOB.
7.6.Pa3noxxenne pyHKUMH B crenenHsle paasl. Psax Teiinopa.

7.7 IlpuMeHeHne CTETICHHBIX PSJIOB K MIPHOJIM)KEHHBIM BBIYNCIICHUSIM.

7.8. Psan dypoe. Paznoxenue neprogunueckux GyHkiuii B psg Oypne. DopmynnpoBka ycinosuid
Pa3N0XKUMOCTH B TOUKE.

7.9. Pans1 @ypre U1 4ETHRIX M HEUETHBIX QyHKINH. Pasnoxenne B psag Pypbe HENEPHOIMIECKUX
(hyHKIHH.




4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

No N
/ Temaruka npakTUYECKUX 3aHATHI/KPaTKOe COJepKaHue
n/m
1 |PA3JEJI 1 DnemeHThI TMHEHHON anreOphl
HeiictBus ¢ Matpunamu. Berarncnenue onpenenureneil. Pemenne cucteM JIMHERHBIX YPaBHEHUM.
2 |PA3JIEJI 2 DneMeHTBI BEKTOPHOI ainreOpbl U aHAIUTHYECKON reoMETpU
JeicTBus ¢ BEKTOpaMu. YpaBHEHUS IPSMOM U IIJIOCKOCTH.
3 |PA3JIEJI 3 BBenenne B MaTeMaTHUYCCKUI aHAIINA3
Brruncenue npeena GyHKIUU.
4 |PA3AEJI 4 IuddepenunansHoe ucHuciecHue GyHKIIMHA OTHON
Brrunciienne npon3BoaHOM HyHKIMA 0JHOM mepeMenHol. [loHOe ccnenoBanre QyHKITUH.
5 |PA3JIEJI 5 HeonpeneneHHbIN U ONpeIeICHHBIA HHTETPaJIb
Brranciaenue HCOIPCACIICHHBIX U ONPCACIICHHBIX HHTCTPAJIOB
6 |[PA3JIEJI 6 O6bikHOBeHHBIE A depeHInanbHble ypaBHEHUS
Pemenne nuddepeHnnanbHpIx ypaBHEHUH
7 |PA3JIEJI 7 Psanpt
HCCJ’IG,I[OB&HI/Ie CXOAUMMOCTH YHUCJIIOBBIX M (byHK].[I/IOHaJ'ILHLIX pAa0B
4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.
No N
Bun camocrosTensHoil paboTh
/T
1 |CamocTosTenbHOE H3yUCHHE pa3aeioB TUCHUIUTHHEL. JIuTeparypa [1-8].
2 | [loaroroBka K KOHTPOJILHOU paboTe.
3 | [loaroroBka Kk MPOMEKYTOYHOU aTTECTALIUU.
4 | IloaroToBka K TEKyIIeMy KOHTPOJIIO.
4.4. IlpumepHbIi IEpeUCHb TEM KOHTPOJIBHBIX padoT
DneMeHThl BEKTOPHOUM anreOphbl, aHATUTHUYECKOW T€OMETPUU W JIMHEHHOM
anreOphl.

BBenenne B MaTeMaTHUECKUI aHAIN3.
[Ipon3BoHAS U €€ IPUIIOKEHUSL.
HeonpeneneHHbii U ONpeIeIeHHbIA UHTETPAJIBL.
JuddepenunanbHbie ypaBHEHUS

Psanwr.

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).



i bubnmorpaduueckoe onvucanue Mecro nocryna
1 Bricmas maremaruka. [lonnbiit kype B 2
1. Humnaues B.C. Kuura M.: FOpaiit , https://urait.ru/bcode/561852
2019
2 Kypc ananutndeckoi reoMeTpuu u
nuHeiiHol anre6psl bexinemumes J1.B. https://e.lanbook.com/book/402917

Kuwura CII6.: JIans , 2025

3 | Beicmias matemaruka B 3 T. Byrpos f.C.,
Huxonsckuit C.M. Kuura M.: IOpaiit , https://urait.ru/bcode/562135
2025

4 | Kparkuii Kypc MaTeMaTH4ecKOro aHajmn3a
Bepmant A.®., Apamanosua M.I'. Kuaura | https:/e.lanbook.com/book/210707
CIIG.: Jlansb , 2022

5 | Boiciias MmaTeMaTHKa B YIPaXHEHUAX U
3amagax. Y.1, 2. Jlaako ILE., [Tonos A.T'., | bubmnoreka POAT
Koxesuukona T.f. Kuura M.: Onukc:

Mup u O6pazoBanue , 2015

1 Briciias matematuka. 3agaunuk. byrpos

A.C., Huxonbekuit C.M. Kuaura M. https://urait.ru/bcode/536744
Opaiit , 2024
2 Baﬂa‘-IHI/IK O BBICLIEN MAaTEMATHUKE
Lmages B.C. Kuaura M.: Beiciias https://znanium.ru/catalog/document?id=438196
mkoina , 2024

3 | PyKoBOACTBO K pelIeHHIO 3a/1a4 10
MaTeMaTH4YECKOMY aHaIH3y 3arnoposKell https://e.lanbook.com/book/210752
I''A. Kuawura CII6.: Jlass , 2022

4 CrpaBOYHUK 110 MaTEMaTUKE JIJIst
WH)KEHEPOB M y4JaIlluXcs BTY30B https://e.lanbook.com/book/336182
Bbponmrreitn M.H. Kuura CII6.: Jlans ,
2023

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAaThCA TPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

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

2. DnextponHo-Oubmmoreunas cucrema POAT — http://lib.rgotups.ru/ u

http://biblioteka.rgotups.ru/

- http://irbis.roatrut.ru

3. DNeKTpOHHO-OMOIMOTEYHasT CUCTeMa HAay4YHO-TEXHUYECKON OMONIMOTEeKH
PYT (MUUT) — http://library.miit.ru/

4. TlouckoBsie cuctemsbl «AHaeke», «Google» g qocTyna K TeMaTHUECKUM
MH()OPMAITMOHHBIM PECYPCaM.



5. OtkpeiToe akuuoHepHoe oOmiecTBO «Poccuiickue >Kene3Hble ITOPOTH»
(OAO «PX[1») — http://www.rzd.ru

6. OdunmanpHBI callT MUHUCTEPCTBA TpaHcopTa PD (3akoHOMaTebHBIE U
HOpPMaTHBHO-IIPaBOBBIE akThI) - http://www.mintrans.ru/documents

7. Axuuonepnoe obmectBo «Hay4uHO-HCCIeIOBAaTENbCKU  HWHCTUTYT
XKeJIe3HOJopokHOTo TpaHcmopTay (AO « BHUMIKT») — http://www.vniizht.ru

8. OtkphITOe akimoHepHoe o0mecTBO «HayduHo-MCcCaenoBaTeNbCKUl U
MIPOEKTHO-KOHCTPYKTOPCKUN HWHCTUTYT HWH(POPMATH3AIMN, aABTOMATH3AINHA W
CBS3M  Ha  Kele3HojgopoxkHoMm  TpaHcmopte» (OAO  «HUHUACy») —
http://www.vniias.ru

9. Xene3HogopoxkHbIi TpaHcmopt/KypHai — http://www.zdt-magazine.ru

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

11. XKenesnbie moporu Mupa/sKypHai — 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-OMOMMoTeYHas cucteMa ibooks.ru — http://ibooks.ru/

15. DnektpoHHO-OnOIMoTeyHas cucreMa "BOOK.ru" — http://www.book.ru/

16. DnexkrpoHHO-OnOMOTeuHass cuctema "ZNANIUM.com" — http://www.
znanium.com/

17. DnexTponHo-6ubmMoTeuHas cucrema «FOPAMTY - http://iwww.biblio-
online.ru/

7. IlepedyeHb  JUUEH3MOHHOIO U  CBOOOJHO  PaclpOCTPaHSIEMOTO
MPOrpaMMHOTO OOeCredeHusi, B TOM YHCJI€ OTEUYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOMMOTO JIJISl OCBOCHHS TUCIIUIUTAHBI (MOTYJIs).

[IporpammHuoe oOecredeHre MO3BOSET BBITIOJHUTL BCE MPETYyCMOTPEHHBIC
y4eOHBIM TUIAHOM BH/IbI Y4E€OHOU pabOThI MO AUCITUTUIMHE.

Bce HeoOxomumble i W3y4YEHUS JTUCHUIUIMHBI YYEOHO-METOIUYECKUE
MaTepHalibl pa3MeIeHbI Ha caite akagemuu: https://www.miit.ru/.

[Ipu ocymecTBiaeHnH 00pa3oBaTeNbHOrO IMpollecca MO JUCIUIUIMHE
UCTIOJIB3YIOTCS  CIIeAyIone WH(OPMAIIMOHHBIC TEXHOJOTHH, IPOrpaMMHOE
oOecrieueHre ¥ MHGOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

- I8 TPOBEICHUS JICKIMHA, IEMOHCTPAIlMM TIPE3CHTAIMA W BEJICHUS
WHTEpaKTUBHBIX 3aHATui: Microsoft Office 2007 u BrimIC.

- U151 opopmIIeHHS OTYETOB M MHOM nokyMeHTanuu: Microsoft Office 2007 u
BBIIIIC.



- JUIA BBIMOJHEHUS TPAKTHUUECKUX 3aJaHUil: MPOTpaMMHBIC TPOTYKTHI
o0111ero mpuMeHeHus

- JUIs BBINIOJIHEHUS TEKYIIEro KOHTpoJid ycneBaeMocTH: bpaysep Internet
Explorer 8.0 u BoiiIe.

- ISl camocTosTenbHOM paboTel: bpaysep Internet Explorer 8.0 u Bbiie,
Microsoft Office 2007 u BbitIe.

Jis  ocyuiecTBieHus — yueOHOro  mpolecca € HCIOJIb30BaHHEM
JUCTAaHIIMOHHBIX ~ 00pa30BaTENbHBIX TEXHOJIOTUH: OIEpalMoHHAas CcHucTeMa
Windows, Microsoft Office 2003 u Boitie, bpaysep Internet Explorer 8.0 u Bbite.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOTrO Mpoliecca Mo TUCIUIUIMHE (MOIYIIIO).

OcBoeHnEe NUCIMIUIMHBI OCYIIECTBISETCS B OOOPYIOBAaHHBIX Y4E€OHBIX
ayIUTOPUSX JJIS TPOBEACHUS 3aHATUHN JICKUMOHHOTO TUIIA, 3aHATHN CEMHUHAPCKOTO
THUIIA, TEKYIIETO KOHTPOJISI M IPOMEKYTOYHOM aTTECTALlUH.

YyeOHble MOMENIEHUSI YKOMIUIEKTOBAHbI CIEIUATN3NPOBAHHON MEOENbI0 U
TEXHUUYECKUMU CPEJICTBAaMU O0yUEHHUS, CITYKAIUMU JJIsl TPEACTaBICHUS Yu4eOHOM
uHpopmaruu  OOJIBIION ayAuTOpPUHU (mepeHocHOe  MYJIbTUMEIUNHOE
o0opyaoBaHue, HOYTOYK), 000pYI0BaHbI MEJIOBBIMU U MAapPKEPHBIMU JTOCKAMHU.

B mporecce mnpoBeneHHs 3aHATUM JICKIIMOHHOTO THUIA MO JAUCIUILIIAHE
UCIIOJIB3YIOTCSl pa3aTOYHbIE JIEMOHCTPALIMOHHBIE MAaTEepUalibl, IMPE3EHTALINH,
y4eOHO-HATrJISTHBIE TTOCOOHS.

B npouecce caMOCTOSITENbHON MOATOTOBKU MO JAUCIUILIMHE HUCIIOIB3YIOTCS
MOMEIICHUST JI1  CaMOCTOSITEIbHOM  paOOThl  CTYyAEHTOB, 00OPYJIOBaHHBIE
MEePCOHATLHBIMUA KOMITBIOTEpAMH C BO3MOXKHOCTBIO BbIXoJla B HMHTEpHET U
AJIEKTPOHHYIO oOpaszoBaTenbHyI0 cpeny BVY3a, u momenieHus st XpaHeHUS U
popUIAKTUIECKOT0 00CTYKUBAHUS Y4eOHOTO 000pYA0BaHUS.

KaOuHeTbl oOcCHaIIeHbl CleaylommM o0OpyJAOBaHHEM, MpUOOpaMU H
PacXOJHBIMH MaTepuajiaMu, 00ECIIEYMBAIOIIMMHU TTPOBEJACHHUE MTPETYCMOTPEHHBIX
y4eOHBIM TUIAHOM 3aHSITHH MO JUCITUTUIMHE:

- 1 TPOBEICHUS JICKIUM, TMPAKTUYCCKUX 3aHSATUM, TPYNIOBBIX
KOHCYJIbTAllU ¥ TPOMEXKYTOYHOM aTTecTaluu: Yy4deOHbIe ayAuTOpUM IS
MPOBEJACHUN 3aHATUS JIGKIIMOHHOTO W CEMHHApCKOro Tuma (OCHAIIEHUE:
MYJIbTUMEIUMHOE  000OpyJIoBaHUEe (IIPOCKTOP, KOMIIBIOTEp, OKpaH) s
MIPEICTABJICHUSI IPE3CHTAIIHNH, TpadUIECKUX MATEPHATIOB, BUEOMATEPUATIOB);

- Q1 TPOBEJACHUS WHIWBUIYAIbHBIX KOHCYJIBTAIIMM, a TaKXKe Is
OpraHU3alMHA CaMOCTOATEIHLHON PabOThI: OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOM
C BO3MOXXHOCTBIO MOJKIIOUEHUS K ceTu VHTepHET W 0OeCreueHneM JIOCTyIa B



AIIEKTPOHHYIO 00pa3oBaTelIbHYIO Cpedy YHUBEpPCHTETa - jJaboparopuu Kadeapbl
"VrhpaBieHue TpaHCHOPTHBIMU mponeccamu”" (ayn. 42la, JONOTHUTENIBHO
OCHAIIIEHHAS CJIEAYIOMUM OOOpYJOBAaHUEM: MPHUHTEP JIa3epHbI, KOMMYTaTOp,
UHTEpPAKTUBHAs JOCKa, IMpoekTop; ayd. 204 co croenuaiu3upoBaHHBIM
000pyIOBaHUEM ) .

YdaeOHast ayauTopus Uis TPOBEIACHHS 3aHATUNA JOKHA COOTBETCTBOBATH
TpeOOBaHUSAM OXpaHbl TpyJa IO OCBEIICHHOCTH, KOJUYECTBY padOUmx
(mOcaI0UHbBIX ) MECT CTYIEHTOB U KQUE€CTBY YUEOHOM (ayJTUTOPHOM ) TOCKH, a TAKKE
COOTBETCTBOBATh YCIOBHUSIM MOkapHOU Oe3zonmacHOCTH. OCBEMIEHHOCTh paboyux
MECT J0JKHA COOTBETCTBOBATH JeicTByromuM CHullam.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 1 cemectpe.
DK3aMeH BO 2 CEMECTpE.

10. OneHouHBIC MaTEpHUAIBI.

OreHOYHBIE MaTepUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUH TPOMEKYTOTHOM
aTTeCTallui, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).



ABTODBI:

3aBenyromui kadeapoi, mpodeccop,
1.H. Kadenpsl «Briciias MmaTemMaTHuka u
€CTECTBEHHBIC HAYKI

CoryiacoBaHo:

3aenyrommii kadeapoir Y TII
3asenyrommii kadheapoir BMEH POAT

[Ipencenarens yueOHO-METOIUYECKOM
KOMHCCHUU

b.I'. Muponos

I".M. bunenko
b.I'. Muponos

C.H. KnumoB



