Annortanus gucruiuinabl C.1.1.8 Jlucuurmmnaa. MaTtemaTnka

Huctunnuua "Matematuka" wu3ydaercs oOOydaloOIUMUCS IO OCHOBHOM MpodeccnoHanbHOM
oOpasoBarenbHOM TmporpamMme "ABTOMOOWIIbHAs TEXHHMKAa B TPAHCIOPTHBIX TEXHOJOTHAX"
HanpasyieHus noarotroBku "23.05.01 HazemHuble TpaHCIIOPTHO-TEXHOJOTMYECKHUE CpeacTBa'.

Jucuuruimna nzydaercs B 1, 2 cemectpe. OOmmiast Tpy10eMKOCTh JUCHUIUIMHBI cocTaBisieT 360/10
yacop/3.e1. CaMmocTosiTenbHas paboTa 3aKJII0UaeTcs B BHIIOIHEHUU paboT, YKa3aHHBIX B pasjene 4.

B xone u3yueHus AMCHUMILUIMHBI OCYIIECTBISETCS TEKYLIUMH KOHTPOJb B (hOpME TEXHOJIOTMU
PEUTUHIOBOI'O KOHTPOJIA B COOTBETCTBUM C TEXHOJIOIMYECKOM KapThl JUCLHUILINHBI, Pa3MEIEHHON
Ha 3JIEKTPOHHOM Kypce, a TaKKe IPOMEKYTOUHBIH KOHTPOJIb B JOPME 3K3aMEH.

Llenbro n3yueHust JUCUUIUIMHEI ABIseTC (POPMUPOBAHUE CIIEAYIONIMX KOMIIETEHLIUH:

1.

2.

OIIK-1 CriocobeH cTaBUTh U peliaTh MHKEHEPHbIE M HAyYHO-TEXHUYECKUE 3a]]aul B cepe
cBoel MpodeCCHOHATBLHON AEATEIbHOCTH U HOBBIX MEXKJIUCIMILIMHAPHBIX HANpPaBICHUN C
HCIIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTHYECKUX U TEXHOJOTHUECKUX MOJEIIEeH
VYK-1 CnocoOeH oCyIIecTBIATh KPUTHUECKUN aHANNU3 MPOOJEMHBIX CUTyallMii Ha OCHOBE
CUCTEMHOTI'0 II0JIX0/1a, BbIpa0aThIBaTh CTPATETUIO ACHCTBUIA

B xoze HU3YUCHUSA JUCHUIIIIMHBI TOCICAO0BATCIIbHO paCCMAaTPUBAOTCA TCMbI:

1.

1. Bsenenune B kypc wMmarematuku. Ilonstue wmartpuubl. KBsaapaTHble MaTpuULIBIL.
Omnpenenurenu 2-ro u 3-ro nopsaka. MUHOpPbI. Anredpanueckue 1ononHeHus. Pa3inoxenne
OTNpEAENIUTENS 10 JIEMEHTaM NepBOM CTpoku. Ompenenurenu n-ro nopsjaka. OCHOBHBbIE
CBOMCTBA ONPEEIUTEICH.

2. Marpuia, ee pasmep. KBagpaTnas Marpuiia, OCHOBHbIC TOHATHS (TOPSAIOK, €IUHAYHAS
MaTpulla, HEBBIPOXKJEHHAs, TpeyrojpHas). PaBeHCTBO MaTpull, CJIOXEHHE MAaTpHIL,
CBOMCTBA. YMHOKEHHE MaTpHIIbl Ha 4UCIO, cBoWcTBa. [IpousBeneHne maTpui, CBOMCTBA.
OOparHas MaTpHIa, TeOpeMa CyLIEeCTBOBAHUS, T€OpEMa €JUHCTBEHHOCTH.

3. Cucrema IMHEHHBIX ypaBHEHHH, OcHOBHble mNoHATHs. [IpaBmino Kpamepa, Teopema
Kpamepa. YcmoBue cyliecTBOBaHUS HETPUBUAIBHOIO PELICHHS OJHOPOAHOM CHCTEMBI.
MarpuuHasi 3amuch W pelIeHHe B MaTpUYHOH (opMe cHucTeM JIHHEHHBIX ypaBHEHHIA.
Pemenne npon3BOJIBHBIX CUCTEM JIMHEMHBIX YPaBHEHHN MeToI0M ["aycca.

4. CraJsipHbIC W BEKTOpPHBIC (M3MUYECKUE BEIMYUHBI (CKOPOCTh, YCKOpEeHHE). BekTophl,
OCHOBHBIE NOHATHA. PaBEHCTBO BEKTOPOB. JIMHENHBIE Onepanyy C BEKTOpaMH, CBOMCTBA.
Opt Bekropa. Ilpoekumst Touku, BekTOopa Ha ochb. CocraBisromas BekTopa. CBolicTBa
MPOEKIIUH.

5. IlpsmoyronbHas cucreMa koopauHar. KoopaunaTel TOYKM M BeKTOpa. [[1s BEKTOpPOB,
33JaHHBIX CBOMMM KOOpPJIMHATaMM: YCJIOBHE DPAaBEHCTBA, JIMHECHHBIC OIlEpalUM, NPU3HAK
KosuinHeapHocTH. CkansipHOe IpPOU3BEACHUE, €ro CBOMCTBA, 3allUCh B KOOPAMHATHOM
(bopme, MEXaHUUECKUIH CMBICIL.

6. BekropHOe TpOM3BEAECHME, €r0 CBOWCTBA, 3alHUCh B KOOPAMHATHON (opme,
MEXaHUYECKHI cMbIc. CMEIIaHHOE TTPOU3BEAECHUE, €r0 CBOMCTBA, 3alUCh B KOOPAMHATHOM
(dhopMe, TeOMETPUIECKUI CMBICIT.

7. IlpenMer aHAIUTUYECKOW TreoMeTpuu. JIMHMM Ha TJIOCKOCTH M WX ypaBHEHuUs. J[Be
OCHOBHBIE 331a4X AHAJIMTUYECKOU reomeTpud. [Ipsmas Ha IUIOCKOCTH. YpaBHEHHE NPSAMOMU,
MPOXOJSIIeH 4Yepe3 AaHHYI0 TOYKY B JIAaHHOM HAIlpaBJICHUU. YPaBHEHHE NPSIMOU C
HOpPMaJIbHBIM BEKTOPOM M TOUKoi. OO0111ee ypaBHEHHE NPSIMOI Ha TNIOCKOCTH U €T0 YaCTHBIE
ciy4yau. YpaBHEHHE TIPSMOM ¢ YIJIOBBIM KOX(h(HUIIMEHTOM W HadadbHON OPJAMHATOM.
YpaBHEeHHE NPSAMOW, MPOXOIAIIEH Yepe3 IBE AAHHBIE TOYKH. YTOJI MEXAY IPAMBIMU,
YCIIOBUE MAPAJUIEIbHOCTH U NIEPIECHAUKYIIIPHOCTH NPSMBIX.

8. KpuBble BTOpPOro TmoOpsaKa: OKPYKHOCTb, OJUIMIIC, TunepOoina, mnapaboma. Hx
KaHOHMYecKHe ypaBHeHUs. MccnenoBanue (opMbl KpPUBBIX BTOPOro IMOpsAKa IO
KaHOHUYECKUM ypaBHEHMsIM. [locTpoeHMne KpUBBIX.



9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

9. IlnockocTh, ypaBHEHUs IIOCKOCTH, HPOXOIAILIEH Yepe3 TPU TOUKH, C HOPMAaJbHBIM
BEKTOPOM U JaHHOM Toukoi. OOliee ypaBHEHHE IJIOCKOCTH, €r0 UCCIIEOBaHHE. Y CIOBUS
MapajieTbHOCTH U NEePIEHIUKYIISIPHOCTH MJIOCKOCTEH.

Jluanum B mpoctpaHcTBe. llpsimast nwHUS, oOmiee ypaBHEHHE MPSIMOH, KaHOHHYECKOE,
BEKTOPHOE M TMapaMeTpuyeckoe. BzanmHOe pacnoyiokeHue NpsMbIX U IUIOCKOCTEH.
VYcnoBue napamienbHOCTH U NEPIEHIUKYISIPHOCTH NPSIMOM C IUIOCKOCTBIO. YTON MEXKIY
NpsIMOM M TUIOCKOCTHIO. [lepeceuenne npsMoi ¢ mIOCKOCTHIO.

10. IloHsiTHE OKPECTHOCTH TOYKU. beckoHeuHo Manbie QYHKIIMU U UX cBoMcTBa. [Ipenen
(GyHKIMH B TOYKE M HA OECKOHEYHOCTH. I'Opu30oHTanIbHAs acUMNTOTa rpaduka GyHKINU.
OcHOBHbBIE TEOPEMBI O Mpefenax: Mpeaea MOCTOSHHOM, Mpenea CyMMbl, MPOU3BEICHUS U
gactHoro JByX (yHkuuil. Ilpexsen cnoxnoil ¢yHkumu. TeopeMbl 00 OrpaHUYEHHOCTH
(GyHKIIMM, UMEIOLIEH Mpesies, 0 COXpaHEeHUH 3Haka (DyHKLUU U ee Mpejesa, O MpeieIbHOM
Nepexojie B HEPaBEHCTBE, O Mpe/elie CI0KHON (QYHKINU.

11. CpaBHeHue OECKOHEUYHO MaibIX QYHKIUH. OKBUBAJICHTHbIE OECKOHEYHO Majble
¢byHKIMU U uX cBoiicTBa. [lepBrlii 1 BTOpOi 3aMedaTeNbHbIe MPeIeNbl U CIASICTBUS U3 HUX.
Hatypanbuslie norapugmel. Tabnnia 5KBUBaIEHTHBIX 0€CKOHEYHO ManbiX. OJJHOCTOPOHHHE
npenensl. HempepsiBHOCTE pyHKIMM B Touke. CBOMcTBa (PyHKIMI, HEMIPEPBHIBHBIX B TOUKE.
Touku paspbiBa QyHKIUH, UX Ki1accupukamnus. HenpepbIBHOCTD 2€eMEHTapHbBIX (PYHKIIHMI.
12. IlpousBoaHas GpyHKIUH. 3a7a4u, NPUBOAIIMECS K MOHATUIO MIPOU3BOIHON (3a1aue o
KacaTeJabHOM, 3a/a4ya O CKOpPOCTHU JBMKeHUs). OmnpeneiaeHne Mpou3BOJHONW. 3aBUCUMOCTD
MEXIy HENpPephIBHOCThIO U AuQdEepeHInpyeMocTbio (YHKIUU. [eoMmeTpuueckuii u
MEXaHWYECKUM CMBICI MPOn3BOAHON. OCHOBHBIE MpaBmiia qudPepeHInpoBaHUs.

13. IIpousBomHas cioxkHod wu oOpatHOWM ¢yHkuil. [Ipou3BogHBIE OCHOBHBIX
aneMeHTapHbIX (yHKIWA. [IpowsBomHas HesiBHOW (QYyHKOUH. [IpoWM3BOIHBIC BBICIITUX
MOpsAIKOB. MexaHU4ecKuid CMBICT BTOpoW mpousBonHo. Juddepeniman ¢yHKImH.
I'eomerpruueckuii cmbicn auddepennnana. CpoiictBa nuddepennuana. MIHBapHaHTHOCT
dhopmel muddepennmana. [Ipumenenne muddepennmana B MpuOIMKEHHBIX BRIYUCICHUSX.
14. OcHoBHble Teopembl nuddepenimansHoro ucunciaenus Teopema PDepma. Teopema
Ponns, Jlarpanxka u Komm, ux reomerpuueckuit cmoici. [lpaBwino Jlonutans. Packpeitue
HeonpeneneHnocret. ®opmyna Tewmopa.

15. Bospacratromas u yoObiBaromas (GyHKIUH. J[OCTaTOYHBIA TNpU3HAK BO3pacTaHUSA,
yObIBaHUs, MOCTOSTHCTBA (QYHKUIMHU. ToUkHM sKcTpeMyMa GyHKIMU. HeoOXoanmelid mpu3HaK
skcTpemyMa. [lepBelii M BTOpOW [IOCTaTOYHbIE MpPHU3HAKU HSKcTpemyMa. Haumbombiiee u
HauMEHbIIee 3HAYeHUs (QYHKIMM Ha OTpe3Ke, aJrOPUTM HaxOXACHMs. BBIIyKIIOCTb,
BOTHYTOCTh Tpaduka pyHkuuu. JlocTaTouHOE YCIOBHE BBIMYKIOCTH, BOTHYTOCTH Tpaduka
¢bynkuuun. Toukn nepern6a. HeoOxoanMoe 1 10CTaTOYHOE YCIOBHS CYIIECTBOBAHUS TOUKU
neperu6a. O01as cxema uccieoBaHus (DYHKITHH.

16. ®yHKIUMs IBYX U HECKOJIBKUX MEPEMEHHBIX Kak (hyHKIHS Touku. EcTrecTBeHHas 001acTh
ompezaeneHusi. ['eomerpuueckoe u3zoOpakeHne (YHKUUMU ABYX MepeMeHHbIX. JluHum u
MOBEpXHOCTU YpoBHs. llpenen M HenpepbplBHOCTh (PYHKIMHM HECKOJIBKHUX IE€PEMEHHBIX.
CpoiicTBa (YHKIIHI HEMIPEPHIBHBIX B OTPAaHUYCHHON 3aMKHYTOM 00JIacTH.

17. Yactueie mpousBognblie U auddepennmansl. Mx reomerpuueckuii cmpici. [lomHoe
npupamienie (GyHKIUH HECKOJbKUX mepeMeHHbIX. [Ipuparienue nuHeldHOW GYyHKINH,
JTVHEWHAs anmpoKcuMarus (QYHKIUA B OKPECTHOCTH TOYKHU. JuddepeHnnpyeMocTb.
[Monmnenii muddepenmuan. IlpouwsBomHas QyHKIMW, 3aMaHHOW HesBHO. KacareiapHas
IJIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.

18. DxcTpeMyM QyHKIMM ABYX nepeMeHHbIX. HeoOxoaumoe ycnoBue SKCTpeMyMa M €ro
reOMEeTPUUECKUI CMBICI. JlocTaTOYHOE YCIOBUE 3KCTpeMyMa. AOCONIOTHBINA SKCTPEMYM U
AIrOPUTM HAXOXKICHMUS.

1. TIlepBoobpasznas ¢yHkius. Teopema ©0 pa3HOCTH JBYX  IEPBOOOPA3HBIX.
Heonpenenennslii WMHTErpajn, yCiaOBUS €ro CyHIECTBOBaHUA. ['€OMETPUYECKH CMBICI
HeompeaeneHHoro wuHTerpaita. OcHOBHas Tabiuia uHTErpainoB. OCHOBHBIE CBOMCTBa
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22.

23.
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25.
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27.

HeompezeneHHoro uHTerpana. MuBapuantHOCTh (hopmyn uHTerpupoBaHus. OCHOBHBIE
METO/Ibl UHTETPUPOBAHMSI: HEMOCPEICTBEHHOE, METO/I UHTEIPUPOBAHUS 110 YacTsSIM, METO]
3aMEHBbI IEPEMEHHOM.

2. Tlpocreitmme apobu, Mx MHTErpupoBaHHe. VHTerpupoBaHue APOOHO-PAMOHATBHBIX
¢bynkuuii.  MHTErpupoBaHNMe  TPUTOHOMETPUYECKHMX  (QYHKIMHA.  YHUBepcalbHas
MoJIcTaHOBKa.  VHTerpupoBaHue npocTedmnx uppanuoHanpHocTel. «Hebepyuumecs»
WHTErpaJIbl.

3. 3agaua o rwiouiaaM KpUBOJIMHEHHOM Tpameuuu. MHTerpansHas cymma. OnpeneneHHbINd
WHTErpaJl KaK MpeAesl MHTErpajlbHOM CYMMBI. Y CIIOBHE CYILIECTBOBAHMS OIPEAEIEHHOIO
uHTerpana. ['eomeTpruyeckuil CMbICH OINpeIeIeHHOro nHTerpana. CBolCcTBa ONpeAeIEHHOTO
uHTerpana. MaTerpan ¢ nepeMeHHbIM BepxHUM Tipeneniom. @opmyna Herorona-JIeiiOnua.
MeTto 3aMeHBbl IEPEMEHHON M MHTETPUPOBAHUE IO YacTSIM B OIPEJEICHHOM HMHTErpalie.
HecoOcTBeHHble  WHTErpanbl ¢ OECKOHEUHBIMH  TpeAeNiaMHd  HHTETPUPOBAHMS.
I'eomeTpuueckne MPUIOKEHHUS OIPENEICHHOIO MHTErpajga: BBIUMCICHHE IUIOIIAJEH
IUIOCKUX (uryp, BblUMclIeHHE 00BeMOB Ten BpaimleHus. [IpuOmmkeHHOe BbIYHCICHHE
OTIpeIECICHHBIX UHTETPAJIOB.

4. JluddepeHumanbHple ypaBHEHHUS TMEPBOTO TMOPSIKA, MOHATHE OOIIEro M YacTHOTO
pemeHust. OCHOBHBIE TOHATHA M ompeneneHus aupGepeHIUaTbHbIX  ypaBHEHHNA
Huddepennnanbiable ypaBHEHHS C Ppa3IeisSIONIMMUCS TepeMeHHbIMU. OIHOpPOIHBIE
middepennnanbapie  ypaBHeHus. JluneiHsle auddQepeHnnanbHble YpaBHEHUS IEPBOTO
nopsanaka. ompenenenus .3agada Kommwm nns auddepeHnnanbHbIX ypaBHEHUN IEpPBOTO
nopsiaka. Teopema Komm. I'eomerpuueckuii cmbicn nud@epeHIHaIbHOrO YpaBHEHUS
MIEPBOTO MOPSI/IKA.

5. duddepennnanpable ypaBHEHHs BTOPOTO mopsiaka. OCHOBHBIC MOHATHUS U ONPEeTICHHS
muddepennmanbapix  ypaBHeHud. Teopema Komm. Ilpocreiimme nuddepennuanbabie
YpaBHEHHs BTOPOr0O IMOpsJKA, JONYyCKAaloIIMe IOHMWKEHUEe Tmnopsaka. JIuHelHble
muddepeHnranbHble ypaBHEHUS BTOPOTO MOPsAKa ¢ MOCTOSHHBIMU KO3 puiineHTamu.

6. IMocnenoBarensHoCTh. [Ipu3Hak Beliepmtpacca (6\x). YnucnoBeie psiabl. CXOQUMOCTh U
cymMma psaa. ['eomerpudeckas mnporpeccusi. ['apmonuyeckuid psja. CBOWMCTBAa YHUCIOBBIX
psanoB. HeoOXoauMmblii TpU3HAK CXOAWMOCTH. PSIbl C  TMOJIOKUTEIBHBIMH UJICHAMH.
JloctaTouHble MpHU3HAKU cxoguMmocTu psiaoB JlanambGepa, Komm, mpusHakd cpaBHEHHS.
[IpenenbHbll IPpU3HAK CpaBHEHUS PsAAOB. MIHTErpanbHbIA NPU3HAK CXOAUMOCTH.

7. 3nakouepenyromuecs psaasl. [Ipusnak JleiiOHuia. 3HakomnmepeMeHHbIE PsAIbI. Y CIIOBHAS U
abcomroTHas cxoaumocTh. OyHKMoHANBHEIE psaabl. CTeneHnblie psaabl. Teopema Abens (6e3
nok.). Paguyc u obGnactb cXoauMOCTH CTEeNEeHHOTo psna. CBOMCTBAa CTEMEHHBIX PSAOB:
i depeHIpyeMOCTh U UHTETPUPYEMOCTh. Psinpl mo cremensM (x-a). Pasnoxenue
¢byukuuii B creneHHble psanabl. Psang Teitnmopa. IlpuimokeHuss psgoB K HPHOIMKEHHBIM
BBIUMCIICHUSIM 3HAYCHWH (QYHKIMA W ONpPEACTCHHbIX HMHTErpanoB. MHTErpupoBaHue
muddepeHInaIbHbIX YPaBHEHHUH ¢ TOMOUIBIO PSIIOB.

8. [Ipeamer teopun BepositTHocTell. OcHOBHBIE OHATHS. AnreOpa coObiTuii. Kitaccuueckoe
onpenenaeHue BepoATHOCTU. CTaTUCTUYECKAs BEPOSATHOCTh. ['eomeTpuueckass BEpOATHOCTb.
TeopeMa CiOXKeHUsT BEPOSITHOCTEH U €€ CIEACTBUS. YCIOBHAas BEPOATHOCTb. Teopema
yMHOXKeHHUSI BeposiTHOocTeil. HesaBucumble coObitus. Teopema yMHOXKEHHS — IS
HE3aBHCHUMBIX COOBITHIA.

9. BeposiTHOCTh TOSIBIEHUS XOTA Obl OgHOro coObITHs. Dopmysa MOTHONW BEPOSTHOCTH.
dopmyna beiieca. ®opmyna bepuymmi. Hanbomnee BeposTHOE YUCIIO TOSBICHUH COOBITHS B
ucnbiTanusax beprymu. JlokansHas Teopema Jlamnaca. MuTerpansnas Tteopema Jlamaca.
Teopema Ilyaccona. BeposTHOCTb OTKJIOHEHHS OTHOCHTEIBHOM YacCTOThI OT MOCTOSIHHOM
BEPOSITHOCTHU B HE3aBUCHUMBIX UCIIBITAHUSIX.

OCHOBHBIMU ~ CTPAaTETMYECKUMHU O0Pa30BaTEIbHBIMU TEXHOJOTHSMU SBISIOTCS: JIEKIIMOHHBIC
3aHATHS, IPAKTUYECKHUE 3aHATHS, IPOLEypbl CAMOOOYUEHHUSL.
B pamkax yka3aHHBIX TEXHOJOTHH HPUMEHSIOTCS TaKTUYECKHE O00pa30BaTEIbHBIC TEXHOJOTHH:



3aJaHusd, I/IH(I)OpMaI_II/IOHHBIC, KJIaCCHUYCCKas JICKIIMA.



