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1. OOmue cBeeHus: 0 AUCHUILINHE (MOYJIIE).

[lenpto ocBoeHust y4eOHOM gucuUIIMHBL «MartemaTukay SIBISETCS
dbopmupoBaHre y 00y4aronnuxcs KOMIETEHIIU B COOTBETCTBUH C TPEOOBAaHUSIMU
CaMOCTOSITEJIbHO ~ YTBEP)KJAEMOI0  00pa30BaTEeIbHOIO  CTaHAApTa  BBICIIETO
obpazoBanusg PYT (MUUT) u npuobperenue nmu:

- 3HaHUW OCHOB MAaTEMaTUYECKOIo ammapara, HeOOXOAUMOro I pelIeHUs
KaK TEOPETUYECKUX, TaK U MPAKTUYECKUX 3a]1aY;

- yMEHHI cHOpMYyTHUPOBATh 3a/1aUM MO CIEIHATBHOCTH HA MaTEMaTHYECKOM
S3BIKE;

- HaBBIKOB MaTEMaTHYECKOT0 MCCIIEIOBAHUS MPUKIIATHBIX 3a]1a4.

2. [Inanupyemsble pe3ynbTaThl 00yYeHUs MO AUCHUILTUHE (MOIYIIIO).

[lepeuenp ¢GopMHUpPYyEeMBIX pe3yJIbTaTOB OCBOCHHUS 0O0pa30BaTEIHLHOM
mporpaMMbl (KOMIIETEHIIUN) B pe3yJIbTaTe O0yUYeHHS 110 JUCIUILIIHHE (MOAYJIIO):

OIIK-1 - CnocobeH pemarb MHXXEHEpPHBIE 3a7aud B MpodeccrHoHanbHON
JIEATEeIIbHOCTH C UCIIOIb30BaHUEM METO/I0B €CTECTBEHHBIX HAYK, MAaTEMATUYECKOT O
aHaJM3a U MOJEITUPOBAHMSL.

OOyueHnue 1o AUCIUIUIMHE (MOTYIIIO) TPEI0NIaraeT, YTo 10 €ro pe3ybTaTaM
oOyyaromuiics 0yer:

Baanern:
dbopMyIupoBaTh HHKECHEPHBIE 3a/1a4l HA MaTEMaTHIECKOM YPOBHE

3HATD:
OCHOBBI BBICIHIEN MAaTEMAaTUKHU

YMeTh:
MaTeMaTUYECKUMHU METOIaMHU PEIICHUS MPAKTUYECKUX 3aj1a4

3. O0beM IUCIUIUIUHBI (MOYJIS).
3.1. O0mas Tpy10€eMKOCTh AUCHUILIUHBI (MOIYJIs).

OO6mrast TpyIOEMKOCTh TUCIUIUTMHBI (MOmynsi) cocraBimseT 12 3.e. (432
aKaJIeMUYeCKUX Jaca(oB).

3.2. O6bem aucuumuiuHbl (Momynsi) B (opmMe KOHTAaKTHOW paboTh
oOydaromuxcss €  MeJarorM4yecKUMM  paboTHMKaMu W (WIM)  JIMIAMH,
NpPUBJIEKaEMBIMH K peaju3aluu o0pa3oBaTebHOM MPOrpaMMbl Ha MHBIX YCIOBHUSX,
IpU MPOBEACHUMN YUCOHBIX 3aHATHIA:



KonuvecTBo 4yacos
Tun yaeOHBIX 3aHATHH B Cemectp
TNl [ N2
KonrakTHast paboTa npu NpoBeACHHH YIeOHBIX 3aHATHH (BCEro): 48 32 16
B tom uucie:
3aHATHSA JIEKIMOHHOTO THIIA 24 16 8
3aHATHS CEMHUHAPCKOTO THIA 24 16 8

3.3. O0beM aucHUIUIMHBL (MOAYJA) B (opMe caMOCTOSTENIbHOM pabdoThI
oOydJammuxcs, a Takke B (opMe KOHTAKTHOW pabOThl OOydYarOIMMUXCSA C
neAaroruueckKuMu paboTHUKaMK U (WIJIH) JIUI[AMU, IPUBJIEKAEMBIMU K peasi3aiiu
0o0pa3oBaTeIbHOW TMPOTrpaMMbl HA HWHBIX YCIOBHUSIX, TPU HPOBEIACHUH
MIPOMEKYTOUYHOM aTTECTALMK cOCTaBiseT 384 akageMUyecKux yaca (0B).

3.4. Ilpu 0Oy4eHnu o HHANBHUIYAIbHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE IPH
YCKOPEHHOM O00YYE€HHH, 00BEM JTUCIHUILUIMHBI (MOJYJIsI) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSTENbHON padoThl 00yJaroumxcs, a Takxe B (popme
KOHTaKTHOW pabOThl OOYYAIOIIUXCSl C MEAaroruiuecKuMu paOOTHUKAMH U (WJIH)
JUIIAMH, TPUBJIEKAEMBIMH K pean3anui 00pa3oBaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPY MPOBEJCHUU IPOMEKYTOYHOM aTTECTAIINH.

4. CoaeprxaHue UCIUTLIUHBI (MOITYJIs).

4.1. 3aHaTUsA TEKIIMOHHOI0O THUIIA.

TemaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKOE COJIEpKaHUE

1 |Pazmen 1 DneMeHTHI IMHEHHOH anreOps

1.1. OnpenenuTenst BTOPOTO U TPETHETO TOPSIIKOB, UX CBOMCTBA M BEIYMCIICHHE.

1.2. Pemenune cucteM MMHEHHBIX ypaBHEHHH 1o Gpopmynam Kpamepa.

1.3. Tlonarue MaTpuIsl. JleiicTBHS Hall MAaTPHUIIaAMI: YMHOKEHUE MATPHUI] Ha YHCIIO, CI0KEHUE U
YMHO’KCHHE MaTpHLl. TpaHCIIOHNPOBAaHHE MATPUILI.

1.4. Onpenenureny n-ro MOPsAKA, MIX CBOHCTBA U BRIYHCICHNE. Anrebpandeckue JOMOJHEHUS i MUHOPEI.
1.5. O6paTHas matpuia. Pemenne cucteM JIMHEHHBIX ypaBHEHHH MaTPUIHBIM CIIOCOOOM.

1.6. Panr MmaTpunpl. Beraucnenue panra MaTpUITB! C MOMOIIBIO AJIEMEHTAPHBIX MpeoOpa3zoBanuil. Teopema
o0 6asucHoMm mMuHOpe. [ToHATHE O pemeHnH TPOU3BOIBHBIX CHCTEM JTMHEHHBIX ypaBHeHUH. Teopema
Kponekepa-Kanennu.

1.7. Pemienre npou3BOJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUM MeTo1oM ["aycca. [Iponeaypa HaxoxaeHus
oOpatHoii MaTpuIlel MeTooM ["aycca.

2 |Pazgen 2 DneMeHTHI BEKTOPHOH alreOphl M aHATUTHYCCKON T€OMETPUHN
2.1. JIuneiiHple onepanuu Haja BekTopamu. JIMHeHO He3aBUCUMBIE CUCTEMBI BeKTOPOB. basuc. Cucrema

KOOpAMHAT.
2.2. JIuHeliHble onepannn HaJ BEKTOpaMH B KOOpJIMHATAaX.

2.3. CkansapHoe Npou3BeJEHNUE B TPEXMEPHOM IIPOCTPAHCTBE U €ro cBoicTBa. [{nnHa BekTopa. Yron
MEX]ly BeKTopaMH. BekTopHOE 1 cMEIIaHHOE TPOU3BECHUS.

2.4. YpaBHEHUE TUHHUHU Ha MIOCKOCTH.
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2.5. YpaBHeHue NpsMOI Ha IUIOCKOCTU. Pa3znuyHble BUABI ypaBHEHUS NMPSAMOMN: 10 TOUKE U
HAarpasJsIOLIEeMy BEKTOPY; 10 IBYM TOYKaM; TOUKE U YIIIOBOMY KOS (QHIIMEHTY; B OTpe3Kax. Y paBHEHHE
IPSIMOH 110 TOYKE U HOpMaJIbHOMY BekTopy. O0Iiee ypaBHEHHE NIPSIMOi Ha INIOCKOCTH. YacTHbIe cirydau.
2.6. Yron Mexy OpsMbIMH Ha IJIOCKOCTHU. Y CJIOBHSI TAPAUIENBHOCTU U NEPHEHAUKYISIPHOCTU ABYX
OpsIMBbIX. PaccTosHME OT TOUKM 10 MPSIMOM.

2.7. KpuBble BTOpOTo MOpsAKA: OKPY>KHOCTb, 3JUIHUIIC, I'UIepOosia, napadosna. MIx kaHOHHYECcKHe
YpaBHEHHUSI, SKCIICHTPUCHUTET, (POKYCHI, ACUMIITOTHI, TUPEKTPHCEL.

2.8. IlonapHble KOOPAUHATHI HA INIOCKOCTH, UX CBS3b C JEKAPTOBBIMU KOOpAUHATaMU. Y PaBHEHUE JIHHUU B
MOJIIPHOM CUCTEME KOOPAUHAT.

2.9. YpaBHeHUE TOBEPXHOCTU B IPOCTPAHCTBE.

2.10. YpaBHeHHE TIOCKOCTH. Pa3nuyHble BUBI ypaBHEHUS IIOCKOCTU: IO TPEM TOUKaM; IO ABYM TOUKaM
U BEKTOPY KOJUIMHEAPHOMY IUIOCKOCTH; TOUKE U IByM BEKTOpPaM KOJIMHEAPHBIM MJIOCKOCTHU; 10 TOUKE U
HOpMaJIbHOMY BEKTOpY; 00IIiee ypaBHEeHUE, INIOCKOCTH. YacTHbIe cirydan.

2.11. YpaBHEHHS TMHUY B IPOCTPAHCTBE.

2.12. YpaBHeHus npsaMoil B mpocTpaHcTBe. PasnuHble BUABI ypaBHEHHH MPAMOIL: IO TOUKE U
HAaIpaBJsIOLIEMy BEKTOPY; ABYM TOUYKaM; OOIHE YpaBHEHUs! ITPSIMOH.

2.13. Yroa Mexay MI0CKOCTAMU; YTOJI MEXy IPSIMBIMHU; YTOJI ME&Xy IPSIMOH U MIIOCKOCTBIO. Y CIIOBUS
HapayIeIbHOCTU U NePIEHIUKYISIPHOCTH.

2.14. TloBepxHOCTH BTOPOTO Mopsika: cdepa, SIIUICOM L, THIIEPOOITON b, TapadoIouIbI.
[unuuaapudeckue NOBEPXHOCTH.

2.15. Hunmuaapudeckue U chepruueckre KOOPANHATHI, UX CBS3b C ICKAPTOBBIMHU KOOPIMHATAMH.

Paznen 3 Beenenue B MaTeMaTUYECKUIA aHATIU3

3.1. UncroBast HOCI/IeI0BATENLHOCTS, MTPEZei YUCIOBOH nocienoBarenbHocTH. CylliecTBOBaHUE Ipeielia
MOHOTOHHOM OTrpaHHMYEeHHOH nocienoBarenbHoCTH. Yncio e. HarypanbHelit torapudm.

3.2. Tlpenen GhyHKIMK B TOUKE, OJHOCTOPOHHHUE mpeeibl. [Tpenen GpyHKIr Ha OSCKOHEYHOCTH.
beckoneuHo Manblie GyHKIMHU U UX cBo¥icTBa. OCHOBHBIE TEOPEMBI O Mpe/iesiax.

3.3. BeckoHeuHO OoubIHe GYHKIIUH U UX CBOMCTBA. CBsI3b MEXIy OECKOHEUHO OOJBIIMMH U OCCKOHEYHO
ManbIMu yHKIMIMU. CpaBHEHHE OECKOHEYHO MaJIbIX. DKBUBAJICHTHbIE OECKOHEUHO MaJlble.

3.4. HerpepbiBHOCTH (PyHKIMH B TOUKe. HenmpepbhIBHOCTE OCHOBHBIX 3JIEMEHTaPHBIX (DYHKIHH.
HenpepbIBHOCTb CyMMBI, IPOU3BEICHHUS], YACTHOTO M CYIEPIIO3UIIMN HENPEPBIBHBIX (DYHKIINH.

3.5. OTHOCTOPOHHSIS HEMPEPBIBHOCTh. TOUKM pa3pbiBa QYHKINHU U UX KJIACCU(DHUKAIIMSL.

3.6. CpoiicTBa (DyHKIUH, HEIIPEPHIBHBIX HA OTPE3KE: OTPAHUYCHHOCTD, CYIIECTBOBAHIE HAHOOJBIIIECTO U
HaMMEHBIIEr0 3HaYeHHH, CyIIeCTBOBAaHHE MPOMEKYTOUHOTO 3HAYCHHUSL.

Paznen 4 luddepennmanbaoe ucurciaenne GyHKIUN OTHOMN epeMeHHON

4.1. IlponsBoaHas (yHKINH, e¢ TeOMETpUIecKuil 1 pu3ndeckuii cMpici. [Ipon3BoaHas CyMMEI,
IPOU3BEICHUS M YaCTHOTO (DYHKIIUH.

4.2. TIpon3BoaHbIE OCHOBHBIX dJIeMEeHTapHBIX QyHKIHH. [IporsBomHas ciuoxxno# pynkunu. [IponsBoaHas
00patHO# (HyHKINH.

4.3. Tnddepernnan pyakunu. I'eomerpudeckuit cMbich nuddepennuaia. MTHBapuaHTHOCTH (GOPMEI
nepBoro auddepennuana. [Ipumenenns muddepeHnmana K NpHOIMKEHHIM BEIYUCICHISIM.

4.4. IlponsBoanbie U muddepeHIransl BECIAX mopsaakoB. @opmyma Jlelioana.

4.5. Teopemsl Posns, Jlarpamka, Komm. [Tpasumo Jlonurans.

4.6. ®opmya Teiiopa ¢ ocTaToYHBIM WieHOM B (hopme Jlarpamka.

4.7. Ilpencrasienne QyHKIUH expx, sinx, cosx, In(1+x), (1+x)"a; mo ¢popmyie Teitmopa. [Ipumenerne
¢dopmyisl Teitnopa kK NPUOIKEHHBIM BHIYHCICHUAM.

4.8. MoHoToHHbBIE QyHKIMHA. TeopeMbl 0 BO3pacTaHUU U yOBIBAHUH (DYHKIMH HA HHTEPBAJIE.
4.9.9xctpemymbl GpyHKIH. HeoOxoauMele ycoBus skcTpeMyma. OTbICKaHUE HAaHOOJIBIIETO 1
HauMEHbIIEro 3Ha4YeHNH (YHKIMU Ha OTPe3Ke.

4.10. BeimykiiocTs ¥ BOTHYTOCTH Tpaduka pyaknun. Touku mepernda.

4.11. AcUMIITOTHI KPUBBIX: BEPTUKAIBHEIC, TOPU30HTAIBHEIE U HAKIIOHHBIE.

4.12. O6uiast cxema HcciieIoBaHUs PYHKIMH U OCTPOCHUE ee rpaduka.
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Paznen 5 HeonpeneneHHbIN U onpeAeIeHHbII HHTErpalbl

5.1. IlepBooOpa3nas Qpyukmwst. HeonpeneneHHbII HHTETpa, ero cBoicTBa. Ta0muIa HHTETrpajoB.
Henocpencrsennoe nurerpupoBanne. MHTErprpoBanue MoaCTaHOBKOHN (3aMeHa MIEPEMEHHOI) 1 110
JacTsIM.

5.2. UHTerpupoBaHue palioOHANBHBIX (PYHKIUN ITyTeM pa3iioKeHUs Ha IpoCcTeHme 1poou.

5.3. UHTerpupoBanne HEKOTOPHIX KIACCOB TPUTOHOMETPHYCSCKIX (YHKITHI.

5.4. NHTerpupoBaHre HEKOTOPHIX KIACCOB HPPAMUOHAIBEHBIX () YHKIIHAH.

5.5. OnpeneneHHbI HHTErpaN KaKk Ipeael HHTErpaabHoi CyMMbl. OCHOBHBIE CBOWCTBA OIPEAEICHHOTO
MHTeTrpaja.

5.6. [Ipow3BomHAst HHTETpala MO IEpeMEHHOMY BepxHeMy npeaeny. ®opmyna Herorona-JleitOHMIA.
5.7. BelunciieHue onpeaeaeHHOro HHTerpaia: HHTErPUPOBAHUE 110 YACTSAM U IOJCTAHOBKOM.

5.8. I[IpubnmkeHHOE BEIYICICHNE OMIPENeNICHHOTO HHTEerpaja: (GopMyibl IPSIMOYTOIEHUKOB, TPAISIHI 1
CumricoHa.

5.9. HecoGcTBEeHHBIE HHTETPAITBL.

5.10. ITpunoxeHus oNpeaeIeHHOTO HHTErpalla K BEIYUCICHHIO TUIOIIAeH TIOCKUX (GUryp, UIMH IyT
KPHBBIX, 00HEMOB M IUIONIA/Ie HOBEPXHOCTEN TEJ BPAILIECHHUSL.

Paznen 6 O0bikHOBEHHBIEC MU PEepeHITMATbHBIE YPABHCHHS

6.1. 3amauun, mpuBOISAIIHE K OOBIKHOBEHHBIM JH(dhepeHInanbHbIM ypaBHEHUSIM. OOBIKHOBEHHBIC
mddepernnansHple ypaBHeHHs (OCHOBHBIC TIOHSTHS U onpenenenus). 3anava Komm ms
muddepeHnnanTsHOT0 ypaBHEHHs IEPBOTO Mopsiika. Teopema CyIecTBOBaHUS U €JMHCTBEHHOCTH
penrenus 3amaun Komm (6e3 mokazarensctBa). [loHaTHE 00 00MIEM, YaCTHOM B 0COOOM PEIICHHUSIX
mddepeHnnanbHbIX YypaBHEHUI.

6.2. OCHOBHBIC KJIaCChI YPAaBHEHUI MEPBOT0 MOPSIJIKA, HHTETPUPYEMBIC B KBAIpaTypax: ypaBHEHUS C
Pa3JCIAIONIMMUCS IEPEMEHHBIMU, OJTHOPOTHBIC, TMHCHHbBIC, YPABHCHUSI bepHYIUH, YpaBHEHISI B TOJTHBIX
mddepennmanax.

6.3. ['eomeTprueckasi HHTEpIIPETAIHS PEIICHUN TUPPEePCHIINATBHBIX YPaBHEHUH TEPBOTO MOPSIKA.
Uucnennsle MeTo bl penienus 3agaun Komm: meron Ditnepa, meton Pynre—Kyrra.

6.4. TuddepeHnmanbubie ypaBHEHUs BBICIIUX MOPSAKOB. 3amada Komm. Teopema cyriecTBOBaHHS U
€/IMHCTBEHHOCTH penieHus 3a1aun Konm. YpaBHeHUs,JOMyCKaIOINE TIOHKEHUE TOPSIKa.

6.5. Jlunetinpie muddepeHInaNbHbIC YpaBHeHUS. [[oHATHE OTHOPOAHOTO U HEOAHOPOTHOTO YPaBHEHHUS.
Jlunetinsie oqHOpoaHBIC TuddepeHmansable ypaBHeHU. Crctema GyHAaMEeHTATBHBIX pemeHnid. Oomee
penrenue. JInHEHHBIC OHOPOIHBIC YPABHEHUS C TOCTOSTHHBIMU KOS (UIIMCHTAMH.

6.6. JIuneiinpie HeoHOpOAHBIE T depeHnnanbHbIe ypaBHeHUs. TeopeMa 0 CTPYKTYpe OOIIero pemeHus.
Merton Jlarpanxa Bapraluu MPOU3BOJILHBIX MOCTOSHHBIX. JIMHEITHBIE HEOTHOPOJHEIC YPAaBHECHUS C
MOCTOSIHHBIMU K03((hUIIeHTaMu. Y paBHEHUS C TIPABOH YaCThIO CIICIIUATEHOTO BUJIA.

Paznen 7 Psanwl

7.1.Yucnosele psagsl. CxoaquMocTh U cymma psana. Heo6xoaumoe ycnoBue cxoagumocTu. JlelcTBus co
CXOJAIINMHUCS PATaMH.

7.2. HucnoBble bl C MOJ0KUTEILHBIME WieHaMu. JlocTaTouHble TPU3HAKHU: CpaBHEHUs, Jamambepa,
panukanbHbI mpusHak Komu, nHTerpansHblil mpusHak Komm.

7.3.3HakonepeMeHHbIe Psi/ibl. AOCOJIOTHAS U YCIOBHAs CXOJUMOCTH. 3HAKOUYEPEIYIOIUECS PSIbI.
[Mpu3znak JlelOHuma.

7.4.®yHkunoHanbHble psiabl. O6macTh cxomumoctH. [TonsiTue paBHOMepHoO# cxoaumocTh. Teopema
cxomumoctn YeoObimesa. Teopema. Beiiepmrpacca. CBOWCTBa paBHOMEPHO CXOJSIIIUXCS PSIIIOB.
7.5.Crenennbie psabl. Teopema Abens. Pannyc cxonuMocTt. OCHOBHBIE CBOMCTBA CTENIEHHBIX PSIOB.
7.6.Paznoxkenue GpyHKIui B cTeneHHbie psiasl. Psaa Teiinopa.

7.7.IlpuMeHeHre CTETIEHHBIX PSIOB K NPUOIMKEHHBIM BBIYHCIICHHSIM.

7.8. Psan dypoe. Paznoxenue nepuonuueckux GyHkuuii B psag Oypre. DopMynupoBKa yCIOBHMA
Pa3n0oXXUMOCTH B TOUKE.

7.9. Psanpl Dypbe 1 4eTHBIX M HeueTHBIX (yHKIUH. Paznoxenue B psn Dypbe Heneproauaeckux

GbyHKIMH.




4.2. 3aHATHS CEMUHAPCKOr0 TUIA.

HpaKTH‘{CCKI/IG 3aHATHUA

Ne .
/ TemaThka IpakTUYECKUX 3aHATHI/KPATKOe COJIepiKaHne
n/m
1 |PA3JIEJI 1 DnemeHTHI TMHEHHOM anreOphl
HeiictBus ¢ matpunamu. Berarcnenue onpenenureneil. Pemenue cucreM TMHEWHBIX ypaBHEHUH.
2 |PA3JIEJI 2 DneMeHTHl BEKTOPHOH anreOphl U aHAIUTUYECKON reoOMeTpUn
JeiicTBus ¢ BeKTOpamMu. YpaBHEHUS NPSIMOH U IIJIOCKOCTH.
3 |PA3JIEJI 3 Beenenue B MaTeMaTHUCCKUI aHAIN3
Brruncenue npenena GyHKINH.
4 |PA3JAEJI 4 Iuddepennmansaoe ucuancieHue GyHKIUNA OTHON
Brruncnenue nmpousBoaHON GyHKIMHM 0HOH nepeMeHHOH. [ToiHoe nccnenoBanne QyHKIHH.
5 |PA3JIEJI 5 HeonpeneneHHbI U ONpeAEIIEHHbIA HHTETPAJIbI
Brranciaenue HEONPCACICHHBIX U OIPEACIICHHBIX HHTCTPAJIOB
6 [PA3JIEJI 6 O0bikHOBeHHBIE MU (hepeHIInaNbHBIC YPaBHEHHUS
Pemenne muddepeHmanbHbIX ypaBHEHUH
7 |(PA3JIEJI 7 Psaasr
I/ICCJ'ICI[OBaHI/Ie CXOAUMOCTH YHUCJIIOBBIX U (byHKHI/IOHaJ'II)HI)IX paa0B
4.3. CamocTosTenbHast paboTa 00y4aromuxcsl.
Ne .
Bun camocTosiTenbHOM paboThI
n/m
1 |CamocrosTelbHOE H3YUCHHE pa3eiioB AUCIUIUIMHGL. JlutepaTypa [1-8].
2 | [lonroroBka Kk KOHTPOJIBHOU paboTe.
3 | IloaroroBka K MPOMEXYTOYHON aTTECTAIINH.
4 | TloaroToBka K TEKyIIEMY KOHTPOJIIO.
4.4. ITpumepHbI TIepeueHb TeM KOHTPOJIBHBIX padboT
DneMeHThl BEKTOPHOH anreOpbl, aHATUTHYECKOW T€OMETpUU U JIMHEHHOU
anreOphl.

BBenenne B MaTeMaTHUECKU aHAIN3.
[Tpon3BoHAS U €€ IPUIIOKECHHUS.
Heonpenenenuslii 1 onpeneieHHbIA HHTETPAJIBL.
Huddepenmanbubie ypaBHEHUS

Psingl.

5. llepeyeHp wu3KaHUN, KOTOPBIE PEKOMEHIAYETCS HCIIOIb30BATh IIPU

OCBOCHMH TUCLUUTLIUHBI (MOIYJIs).
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Kuwra CII6.: Jlaus , 2025

3 | Beicmas matematuka B 3 T. Byrpos f1.C.,
Hukonbcxuit C.M. Kuura M.: IOpaiir , https://urait.ru/bcode/562135
2025

4 Kpatkuit kypc MareMaTu4ecKkoro aHaiamusa
Bepmant A.®., Apamanosuu M.I'. Kaura | https:/e.lanbook.com/book/210707
CII6.: JIans , 2022

5 | Beicmas MatemaTHKa B yIpaKHEHUSX U
3amauax. U.1, 2. Jlanko ILE., ITono A.I'., | buGmorexa POAT
Koxepnukona T.4. Kaura M.: OHukc:
Mup u Ob6pazoBanue , 2015

1 Briciiag maremaTtuka. 3agauHuk. byrpos
S1.C., Huxonbekuii C.M. Kaura M. https://urait.ru/bcode/536744
IOpaiit , 2024

2 3aayHuUK 10 BBICIICH MaTeMaTHKe
[Iunaues B.C. Kuura M.: Beiciias https://znanium.ru/catalog/document?id=438196

mkoJja , 2024

3 | PyKkoBOoJCTBO K pelIeHHIo 3a7a4 Mo
MaTeMaTH4YECKOMY aHaJIH3y 3aIlopOIKell https://e.lanbook.com/book/210752
I'' 1. Kuura CII6.: Jlass , 2022

4 CHpaBOLIHI/IK I10 MaTEMAaTUKEC IJIAd
WHXEHEPOB U yJalluXcs BTY30B https://e.|anb00k.com/b00k/336182

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

6. IlepeueHb COBpEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJIB30BAThCS IPHU
OCBOEHUU JUCHUIUIUHBI (MOIYJIIA).

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

2. DnektpoHHO-OMOMMoreunass cucreMa POAT — http:/lib.rgotups.ru/ u

http://biblioteka.rgotups.ru/

- http://irbis.roatrut.ru

3. DIeKTpOHHO-OMOIMOTEYHAsT CUCTEMa HAYYHO-TEXHUYECKOW OMONIMOTEKH
PYT (MUUT) — http://library.miit.ru/

4. IMouckossie cuctemsl «Suaekcy», «Google» nns ocTymna K TEeMaTUYECKUM
MH(OPMAITMOHHBIM pecypcam.



5. OTkpbITOE akImoHEepHOe 001ecTBO «Poccuiickue Kele3Hble TOpPOTrh»
(OAO «PX[1») — http://www.rzd.ru

6. OpunmanbHblii calT MUHUCTEPCTBA TpaHcnopTa PO (3akoHOoAaTENbHbBIE U
HOpPMaTHUBHO-TIPaBOBBIE aKThI) - http://www.mintrans.ru/documents

7. AxuuonepHoe oOmiectBo «HaydHO-MCClIeNOBaTENbCKU  HWHCTUTYT
XKene3HoaopoxkHoro Tpancnopray (AO «BHUMIKT») — http://www.vniizht.ru

8. OTkpbITOE aKnMOHEpHOE obmecTBo «HaydHo-MccnenoBaTeNnbcKuii U
MPOCKTHO-KOHCTPYKTOPCKUI WHCTUTYT HWH(POpPMATH3AIlMU, aBTOMATHU3alUA M
CBSI3U  HA  JKele3HojopoxkHoM  TpaHcnopte» (OAO  «HUHUAC») —
http://www.vniias.ru

9. XKene3HoaopoXKHBINM TpaHCcOpT/ KypHaAI — http://www.zdt-magazine.ru

10. Bectuuk BHUMXKT/xypuan — http://www.css-rzd.ru/vestnik-vniizht/

11. XKenesnbie noporu Mupa/xKypHain — http://www.zdmira.com

12. Hayka u TexHuka TpaHcrnopra /HxkypHai — http://ntt.rgotups.ru

13. DOnektpoHHO-OMONMMOTEYHass cuctema u3AartenbcTtBa "Jlanp" —
http://e.lanbook.com/

14. DnexkTpoHHO-O0MOIKOTEeUHAs cucTema ibooks.ru — http://ibooks.ru/

15. DnekrponHo-oubMoTeuHas cuctema "BOOK.ru" — http://www.book.ru/

16. DnekTpoHHO-0MOaKOTeuHas cuctema "ZNANIUM.com™ — http://www.
znanium.com/

17. DnextporHo-6uGHoTeyHast cuctema «HOPAWT» - http://www.biblio-
online.ru/

7. llepeueHb  JNHMIIEH3UOHHOTO U  CBOOOJHO  PACIpPOCTPaAHIEMOrO
IpPOrpaMMHOI0 OOECIEUEeHHUs, B TOM YHCJIE€ OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIsl OCBOCHUSI TUCIIUTIITUHBI (MOYJIs).

[IporpamMMHOe obecrieueHue MO3BOJISIET BBHIMOJIHUTH BCE NMPEAYCMOTPEHHbBIE
y4eOHBIM TUIAHOM BH/JIbI Y4€OHOU pabOoThI MO JUCIUILIMHE.

Bce wneoOxomumple Uit M3y4YeHHsS] AUCUUIUIMHBI y4eOHO-METOAMYECKHE
MaTepHallbl pa3MelleHbl Ha caiite akagemun: https://www.miit.ru/.

[Ipn ocymiecTBiaeHMH 00pa30BaTENBHOrO IMpolecca MO JUCHUIUIHHE
UCTIOJIB3YIOTCS  ClIEAYIolMe HHMOPMAIMOHHBIE TEXHOJOIMH, MPOrpaMMHOE
obecrnieueHne 1 MHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI:

- JUIA TPOBEIEHUS JIEKUHUW, JEMOHCTpPAllMU TPE3CHTAlui U BEICHUS
WHTepaKTUBHBIX 3aHsaTUI: Microsoft Office 2007 u BaiiIe.

- 7151 opOpMIIEHUSI OTUYETOB M MHOU IokyMeHTaiuu: Microsoft Office 2007 u
BBIIIIE.



- JUIsl BBITIOJIHEHUS TPAKTUUECKUX 3aJaHUN: MpOrpaMMHBIC MPOTYKThI
00II1ero MPUMEHEHHUS

- JUI BBINOJIHEHUS TEKYILIEro KOHTPOJIs ycreBaemocTu: bpaysep Internet
Explorer 8.0 u BoItIE.

- JUIS caMocTosITelnbHON paboThl: bpaysep Internet Explorer 8.0 u Bbie,
Microsoft Office 2007 u BbIwIE.

JUis  ocymiecTBiieHHMss ~ y4yeOHOro  mpouecca € HCIOJIb30BAHHEM
JUCTAaHIIMOHHBIX  00pa30BaTENbHBIX TEXHOJIOTMI: OIlEepalMoHHAs CcUCTeMa
Windows, Microsoft Office 2003 u Britie, bpaysep Internet Explorer 8.0 u Boite.

8. Ommcanne MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOMMMOW s
OCYIIIECTBIEHUS 00pa30BaTEIHHOIO MPOoIlecca MO JUCIUTUTHHE (MOJIYIIIO).

OcBoeHue MHUCHMIUIMHBI OCYIIECTBISIETCS B OOOPYTOBAaHHBIX Y4E€OHBIX
ayJIUTOPUAX JIJIsl POBEAEHUS 3aHATUIN JIEKIIMOHHOIO TUIA, 3aHSATHI CEMUHAPCKOTO
THUIIA, TEKYILIETO KOHTPOJISI U IPOMEXKYTOUHOM aTTECTAllUU.

VYyeOHble MTOMENIEHUs] YKOMIUIEKTOBAaHbI CIEUATU3NPOBAHHON MeOenbio 1
TEXHUYECKUMU CPEACTBAMU OOYUCHUS, CITYKAIUMHU JIJIs IPEACTABICHUS yIeOHOM
uHpopmaruu  OonblIoN  ayauTopud  (MEPEHOCHOE  MYJIbTUMEIUITHOE
o0opyoBaHue, HOYTOYK), 000pyA0BaHbI MEIOBBIMU U MAPKEPHBIMU JIOCKAMHU.

B mnponecce mpoBeaeHUs 3aHATHUN JEKUMOHHOIO THINA [0 JUCLUIUIMHE
UCIOJIB3YIOTCSL pa3AaTOYHbIe JEMOHCTPALMOHHBIE MaTepHalbl, MPE3EHTALNH,
yueOHO-HarIsAHbIE TTOCOOUS.

B nporecce camocTosTENbHOM MOATOTOBKH MO AUCIUIUIMHE UCTOIb3YIOTCS
NOMELIEHUS] U1  CAMOCTOSITENbHOM paboThl CTYJIEHTOB, O00OpPYAOBaHHBIC
[IEPCOHANIBHBIMU KOMIIBIOTEPAMU C BO3MOXKHOCTBIO BbIXOAa B HHTEpHET U
AIIEKTPOHHYIO oOpa3oBaTenbHyto cpeny BY3a, u nmomemieHus ajis XpaHeHUs u
PO HIAKTHIECKOTO 00CTYKUBaHHS y4eOHOTO 000PY10BAHHS.

KaOunersl ocHamieHsl cleayoomuM oO0OpyAOBaHUEM, MpudbopaMu U
pacxXoIHBIMH MaTepHuajaMu, 00eCIIeYUBAIOIIMMH MIPOBEICHUE MPEAYCMOTPEHHBIX
y4€OHBIM TUTAHOM 3aHSITHHI MO JUCIUIUIHHE:

- QI8 TPOBEIAEHUSA JIEKI[MM, TMPaKTHUECKUX 3aHSITUH, TPYIIOBBIX
KOHCYJIbTAllMd M TMPOMEKYTOYHOW aTTECTAIlMU: Yy4eOHBbIC ayaUTOPUU IS
NPOBEICHUM 3aHATUS JIEKIIMOHHOIO W CEMUHApCKOro Tuma (OCHAallleHHE:
MyJIbTUMEANIHOE 00OopyaoBaHHEe (IIPOEKTOp, KOMIIBIOTEP, OKpaH) I
MPEICTABICHUS MIPE3CHTALNM, TPAPUUECKUX MaTepUaioB, BUIEOMATEPUATIOB);

- IS TpOBEACHUS WHIAUBHUIYAJIbHBIX KOHCYJbTAIMM, a TaKxke s
OpraHu3alliyd CaMOCTOSITEIHHOM PabOThI: OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOU
C BO3MOXKHOCTBIO MOAKIIOUEHUs1 K ceTu MHTepHeT u obecrneuyeHueM JocTyrna B



ANEKTPOHHYIO0 00pa30BaTEIbHYIO CpElly YHUBEpPCUTETa - jJabopaTopuu Kadeapsl
"VrpaBiieHre TpaHCHOPTHbIMU TponieccamMu" (ayn. 42la, JONOJHUTENTBHO
OCHAILEHHAs CJENYIOIMM OOOpYyAOBaHUEM: NPUHTEP JIA3EPHbIH, KOMMYTATOD,
WHTEpPAaKTUBHAsl JIOCKa, TMpoekTtop; aya. 204 co croenuain3upoBaHHBIM
000pyI0BaHUEM) .

VYyeOHast ayauTOpUs IJis NPOBEIECHUSA 3aHITHI JIOJKHA COOTBETCTBOBATH
TpeOOBaHMUSIM OXpaHbl TpyJda IO OCBEHICHHOCTH, KOJUYECTBY pabouux
(MOcaI0uHbIX ) MECT CTYIEHTOB M KaueCTBY Y4eOHOM (ayAUTOPHOI) JOCKH, a TAKXKE
COOTBETCTBOBATh YCIIOBHUSIM MOKapHOM Oe3omacHOCTH. OCBEHIEHHOCTh pabouux
MECT JI0JI’KHA COOTBETCTBOBATH AekcTBYrommM CHullam.

9. ®opmMa NMPOMEKYTOUHOM aTTECTAIUU:

3auer B | cemecTpe.
DK3aM€eH BO 2 CEMECTPE.

10. OueHoYHBIE MaTEpHUATIBI.

OueHouHbIE MaTepuabl, IPUMEHSIEMbIE MIPU MPOBEIECHUH POMEXYTOYHOM
aTTecTaluy, pa3pabaThIBalOTCS B COOTBETCTBUHU C JIOKAJbHBIM HOPMAaTHUBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aBeayrouuii kadenpoit, npodeccop,
1.H. Kadenpsl «BpIciias MaTeMaTuka u
€CTECTBCHHBIC HAYKH

CorJlacoBaHo:

3asenyromuii kadenpoit YTII POAT
3asenyromuii kapeapoit BMEH POAT

[Ipencenarens yueOHO-METOANYECKOM
KOMUCCHUU

b.I'. MupoHoB

I'.'M. buneunko

b.I'. MupoHoB

C.H. KnumoB



