AnHoTtanus guciuiuinabl b.1.1.7 JlucuunnuHa. MaTtematrnka

Huctunnuua "Matematuka" wu3ydaercs oOOydaloOIUMUCS IO OCHOBHOM MpodeccnoHanbHOM
obpasoBarenbHoi Iporpamme "O0opyaoBanue HedTerazonepepadboTKu' HaAPaBICHUS MOTOTOBKH
"15.03.02 TexHONMOrMYECKHNE MaITUHBI K 000pYy0BaHKE".

Jucuuruinaa u3yyaercs B 1, 2 cemectpe. O0mas Tpy10eMKOCTh TUCIHMILIMHBI cocTaBisieT 324/9
yacoB/3.ell. CamocTosTenbHas padoTa 3aKJI0YaeTcs B BHIIOTHEHUH paboT, yKa3aHHBIX B pasjene 4.

B xone u3yueHus AMCHUIUIMHBI OCYIIECTBISETCS TEKYLIUMH KOHTPOJb B (hOpME TEXHOJIOTMU
PEUTUHIOBOI'O KOHTPOJIL B COOTBETCTBUM C TEXHOJIOTMYECKON KapThl JUCLHUILINHBI, Pa3MEIEHHON
Ha 3JIEKTPOHHOM Kypce, a TaK)Ke IPOMEKYTOUHBIM KOHTPOJIb B JOPME 3K3aMEH.

Llenbro n3yueHust JUCUUIUIMHEI ABIseTCA (POPMUPOBAHUE CICAYIONIMX KOMIIETEHLIUH:

1. YK-1 Cnoco0OeH ocCymIecTBIATh MOUCK, KPUTUYECKUN aHaIu3 M CUHTE3 HH(pOpMaIuH,
MIPUMEHSTh CUCTEMHBIN MOAXO/ AJIs PEIIEHUS OCTaBICHHbIX 3a/1a4
B xozae nzyuenus TUCUMIIIMHBI 10CIEI0BAaTEIbHO PACCMATPUBAOTCS TEMBI:

l. 1. BBenenue B Kkypc wmaremMatuku. llonstue wmatpunbl. KBaapaTHble MaTpHIIbL.
Omnpenenurenu 2-ro u 3-ro nopsaka. Munopsl. AinreOpandeckue qomoaHeHus. Pasnoxenue
OMpEeNEIUTENs IO 3JIEMEHTaM MepBoi cTpoku. Omnpenenurenu n-ro nopsiaka. OCHOBHbIE
CBOICTBA ONPEACITUTENEH.

2. 2. Marpua, ee pa3mep. KBagpatnas mMaTpuiia, OCHOBHbIE TIOHATUS (MOPSAIOK, €IUHUYHAS
MaTpulla, HEBBIPOXKICHHAs, TpPEYroyibHas). PaBEeHCTBO MaTpull, CJIOXEHHUE MATpPHIIL,
CBOMCTBA. YMHOXEHHE MaTpHUILbl HA YKCIIO, CBOMCTBA. [Ipon3BeneHne Marpuil, CBOKCTBA.
OO6parnas maTpuila, TeOpeMa CyIeCTBOBaHUSI, TEOpEMa €AMHCTBEHHOCTH.

3. 3. Cuctema JNHMHENHBIX ypaBHEHMH, ocHOBHble mnoHsATHs. [IpaBuno Kpamepa, teopema
Kpamepa. VYcioBue cymiecTBOBaHUSI HETPUBUAIBLHOTO PEIICHUS OJHOPOJHON CHCTEMBI.
MartpuyHas 3anuch M pElICHWE B MAaTPUYHON (QopMe cHUCTeM JIMHEHHBIX YpaBHEHHIA.
Pemrenne npou3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTooM ["aycca.

4. 4. CkanspHble U BEKTOpPHbIE (M3MYECKHE BEIUYUHBI (CKOPOCTh, YCKOpeHHE). BekTopsl,
OCHOBHbIEC TIOHATHS. PaBEeHCTBO BEKTOpOB. JIMHENHBIE ONEpalny C BEKTOpaMHU, CBOWCTBA.
Opt Bektopa. Ilpoekuus Touku, Bekropa Ha ock. CocraBistomas Bekropa. CBoiicTBa
MIPOCKIUH.

5. 5. IlpsmoyronbHas cucrema koopauHat. KoopauHatsl TOYkM W BekTopa. Jljisi BEKTOPOB,
3a/IaHHBIX CBOMMHU KOOPJMHATAMH: YCJIOBHE PABEHCTBA, JIMHEWHBIE OMEpAlNH, MPU3HAK
KoJuTMHeapHOocTU. CKalsipHOE€ NPOU3BEAEHUE, €ro CBOMCTBA, 3alUCh B KOOPAMHATHOU
(bopme, MEXaHUUECKUI CMBICIT.

6. 6. BekTtopHOoe Tmpom3BeneHHE, €ro CBOWCTBA, 3amuCh B KOOPAMHATHOW QopmMme,
MEXaHUYEeCKUM cMbIci. CMENIaHHOE MPOU3BEACHHUE, €r0 CBOMCTBA, 3alUCh B KOOPAMHATHOM
(dhopMe, TeOMETPUUYECKUI CMBICIT.

7. 7. llpenMer aHAJIUTHYECKOW reomMeTpuu. JIMHMM Ha IUIOCKOCTM M UX YypaBHEHMs. JlBe
OCHOBHBIC 33J]Ja4¥ aHAIUTHYECKOM reoMeTpuu. [Ipsimas Ha IIOCKOCTH. Y paBHEHHE IPSMOM,
MPOXOJAIIEH Yepe3 AaHHYX TOYKY B JIAHHOM HAllpaBJIICHUU. YPaBHEHUE NPSMOU C
HOPMaJIbHBIM BEKTOPOM M TOUKOH. O0111ee ypaBHEHHE MPSIMON Ha TUIOCKOCTH U €r0 YaCTHBIC
cillydyad. YpaBHEHHE MpPSIMOH C YIJIOBBIM KOX(PQPHUIMEHTOM W HavaJbHOH OpAMHATOM.
YpaBHeHue TpSMOM, MPOXOASAIIEH uUepe3 JIBE JaHHbIE TOUKH. YTOJ MEKIY MPSIMBIMU,
YCJIOBHE MAPAJUICTIbHOCTU U NEPHEHANKYIJISIPHOCTH TPSIMBIX.

8. 8. Kpuble BTOpOro TmopsaKa: OKPYKHOCTh, DJJUIMIIC, TumepOosa, mapaboma. Mx
KaHOHWYECKHe YypaBHeHUs. VccnemoBanue (HOpMBI KPUBBIX BTOPOrO TOpPSAKA IO
KaHOHMYECKUM ypaBHEeHUAM. [locTpoeHue KpuBbIX.

9. 9. TlnockocTh, ypaBHEHUsl IUIOCKOCTH, IMPOXOJAIIEH 4Yepe3 TPU TOUKH, C HOPMAIbHBIM
BEKTOPOM U JlaHHOHM Toukoil. OOIiee ypaBHEHUE TIJIOCKOCTH, €T0 MCCIIEIOBaHME. Y CIIOBUS
MapajvieTbHOCTH U MEePIEeHIUKYIISIPHOCTH JIOCKOCTEH.
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Jluanm B mpoctpaHcTBe. lIpsiMas nuHUS, oOliee ypaBHEHHE MPSIMOM, KaHOHHYECKOE,
BEKTOPHOE M MapaMeTpuyeckoe. BzanMHoe pacrnosioeHue MpsMBIX M IUIOCKOCTEH.
VYcnoBue napamienbHOCTH M NEPIEHIUKYISAPHOCTH NPSAMOM C IUIOCKOCTBIO. YTOJ MEXKIY
IPSIMOM U TUIOCKOCTBIO. [Iepeceuenne nmpsMon ¢ IIOCKOCTBIO.

10. ITonsTHEe OKpecTHOCTH TOUKU. beckoHeuHo Manble QyHKIMM U uUX cBoicTBa. [Ipenen
(GyHKIMM B TOYKE M HA OECKOHEYHOCTH. [ Opu30oHTanIbHAs acUMNTOTA rpaduka (yHKINU.
OcHOBHBIE TEOPEMBI O Mpefeiax: Mpeaea MOCTOSHHOM, MPENea CyMMBl, IPOU3BEACHUS U
gactHoro nByX (Qynkuumii. Ilpemen cnoxnoit ¢yHkumu. TeopeMbl 00 OTpaHUYEHHOCTH
(GyHKIMH, UMEIOIIEN Mpeien, O COXPaHEHUH 3Haka QYHKLIMU U ee Ipefesa, O IpeAeIbHOM
[IEpPEX0/I€ B HEPABEHCTBE, O MPEAEIE CI0KHON (PYHKIUH.

11. CpaBHeHHe OeCKOHEYHO ManbIX (YHKIMHA. OKBUBaJIEHTHblE OECKOHEYHO Malble
(GbyHKIMU ¥ UX cBoicTBa. [lepBhIii 1 BTOPOW 3aMevaTeNIbHbIC MPEIENbl U CICICTBHUS U3 HUX.
Hatypanbhblie norapugmel. Tabnuia 3KkBUBaJIEHTHBIX O€CKOHEUHO MasbiX. OIHOCTOPOHHUE
npenensl. HempepsiBHOCTh yHKIMH B Touke. CBOMcTBa (PyHKINI, HEITPEPHIBHBIX B TOUKE.
Touxu pa3pbiBa pyHKIUY, UX KIaccudukanus. HempepbIBHOCT 371eMEHTApHBIX (QYHKLIUH.
12. IlpousBoaHast GyHKUIMHU. 3a7adu, TPUBOSAIINECS K MOHITHIO MPOU3BOAHON (3amade o
KacaTeNbHOM, 3aJa4a O CKOPOCTH JABWXeHMs). OnpeseneHre NpoU3BOJHON. 3aBUCUMOCTh
MEXIy HENpPephIBHOCTRIO M auddepeHnupyeMoctbio (QyHKIUH. ['eoMeTpudeckuii u
MeXaHUYECKUH CMbICI pou3BOgHON. OCHOBHBIE MpaBuiia 1upepeHIUPOBAHHUS.

13. TIlpom3Bomnast cioxHOM W oOparHOoi ¢yHKkumid. [Ipom3BomHBIE OCHOBHBIX
sieMeHTapHbIX (QyHKuud. IlpousBonHas HesiBHOW (yHKuuu. IIpou3BojHbIE BBICHIMX
MOPSIKOB. MeEXaHHYECKUH CMBICIT BTOpPOW mpom3BogHOW. Juddepentman ¢yHKImM.
I'eomerpuueckuil cmbicn auddepenunana. CpoiictBa nuddepennuana. MIHBapHaHTHOCTh
dopmel tuddepennmana. [pumenenue muddepenimana B MpuOINKCHHBIX BEIYHCICHUSIX.
14. OcHoBHble TeopeMbl TuddepeHuanbHoro ucuucienus Teopema Pepma. Teopema
Poss, Jlarpanka m Komm, ux reomerpudeckuit cMbicia. IIpasuno Jlonuransa. Packpsitue
Heonpenenennocrel. ®opmyna Tewnopa.

15. Bospacraromas u yObBaromas (GyHKIUH. JlOCTAaTOYHBIA TPU3HAK BO3pPACTAHWS,
yObIBaHUs, MOCTOSIHCTBA (QyHKUMU. Touku sxcTpemyMa GpyHkuuu. Heo6xonumelil nmpu3Hak
skcTpemyMma. IlepBblif M BTOpO#l nOCTaTOYHBIE TpPU3HAKK SKcTpemMyma. Haumbombinee u
HauMEHblIee 3HaueHUs (DYHKIUMM Ha OTpe3Ke, aJIrOpPUTM HaXOXKICHHs. BBITyKIOCTb,
BOTHYTOCTb Tpaduka QyHKIuH. Jl0OCTaTOUHOE yCIOBHE BBITYKJIOCTH, BOTHYTOCTH rpaduka
¢yukuun. Touku nepern6a. HeoOxoaumoe 1 10CTaTOYHOE YCIOBHS CYIIECTBOBAHUS TOUKU
neperuda. O0mas cxema ucciea0BaHus (PyHKITUH.

16. @yHKLUS 1BYX M HECKOJIBKUX NEPEMEHHbIX Kak (GyHKIUs ToUukH. EcrecTBeHHas 00sacTb
ompenenenus. ['eomerpuueckoe u3zoOpakeHHe (YHKIMU JABYX NepeMeHHbIX. JIuHmM u
NoBepXHOCTU ypoBHs. Ilpenen m HenmpepbIBHOCTh (PYHKIMHM HECKOJIBKMX IEpPEMEHHBIX.
CBoiicTBa (yHKLHMI HEMIPEPHIBHBIX B OrPAaHMYEHHOMN 3aMKHYTOW 001acTH.

17. Yactaeie npousBoanHble B auddepennuansl. Mx reomerpuueckuii cMbicia. IlomHoe
npupameHine (QyHKIUM HECKOJIbKUX IepeMeHHBbIX. llpuparnenue nuHEHHOW (QyHKIMH,
JUHEWHas anmpokcuManuss (YHKIMH B OKpecTHOCTH Touku. JuddepeHuupyemocTs.
[onusiit nuddepenmman. [IpousBoanas ¢yHKuuuM, 3anaHHONW HesBHO. KacarenpHas
IJIOCKOCTh M HOPMAJIb K TOBEPXHOCTH.

18. DkcrpemyM (QyHKIHH ABYX mMepeMeHHBbIX. HeoOxoaumoe ycloBHE SKCTpeMyMa M €ro
reoMeTpUUecKuil cMbIci. JlocTaTouHOe yCloBUE 3KCTpeMyMa. AOCONIOTHBIA SKCTPEMYM U
QJIITOPUTM HAXO0KJICHUS.

1. TlepooOpa3nass ¢yukmus. Teopema 0 pa3HOCTH JBYX TEPBOOOpPA3HBIX.
Heonpenenennuslii uHTErpasn, yciaoBUS €ro CyUIECTBOBaHUA. [ €OMETPUYECKHI CMBICI
HeompeaeneHHoro wuHTerpaiga. OcHOBHas TaOnuma uHTerpasoB. OCHOBHBIE CBOWCTBa
HEOIpeIeIeHHOr0 HHTerpana. MHBapuaHTHOCTH GopMmyn uHTerpupoBaHus. OCHOBHBIE
METOJIbl MHTETPUPOBAHMS: HEMOCPEACTBEHHOE, METO/l MHTEIPUPOBAHUSA 110 4acCTAM, METOJ
3aMEHBI IEPEMEHHOM.
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2. Tlpocreitmme apobu, uX UHTErpupoBaHue. VHTerpupoBaHue ApOOHO-PALMOHATBHBIX
¢byskumid.  VIHTEerpupoBaHWE  TPUTOHOMETPUYECKHX  (QYHKUOWH.  YHUBepcalbHas
MOJICTAaHOBKA.  VHTerpupoBaHue mpocTeHIInX uppannoHaibHocTed. «Hebepymuecs»
HHTETpabl.

3. 3agavya o momaad KpUBOJIMHEWHOM Tpaneuuu. MHTerpansHas cymma. OnpeneneHHbIN
MHTErpaJl KaK Ipeaesl UHTErPAJbHONM CYMMBI. Y CIIOBHE CYIIECTBOBAHMS OIPENEICHHOIO
uHTerpana. ['eomeTpuyecKkuil CMbICI ONPENEICHHOr0 nHTerpana. CBolCTBa ONPEAEIEHHOTO
uHTerpana. MHrerpan ¢ nepeMeHHbIM BepXHUM npezenom. @opmyna HeroTona-JlelioHuma.
Meto 3aMeHBI IEPEMEHHON M MHTETPUPOBAHHUE IO YaCTAM B OIPEIEICHHOM HMHTErpale.
HecoOcTBeHHble  MHTerpanbl ¢ OECKOHEUHBIMM  IpeAelaMd  MHTErPUPOBAHMSL.
I'eomeTpuueckne MPUIOKEHHUS OINPENEICHHOIO MHTErpajga: BBIUUCICHHE IUIOIIAICH
IUIOCKUX (UTYp, BBIYHCICHHE OOBEMOB Ten BpamieHus. [lpubimkeHHOE BBHIYHCICHUE
OIIpEAEICHHBIX UHTErPAJIOB.

4. JluddepeHnmanbHple ypaBHEHHS IEPBOTO IMOPSAAKA, MOHSATHE OOIIET0O M YacTHOTO
peweHust. OCHOBHBIE TMOHATHA M ompejaeneHus U @epeHIUaNbHbIX  ypaBHEHUN
Huddeperunanbapie  ypaBHEHHs] € pa3AeisSIOMUMUCS TepeMeHHbIMU. OIHOpOIHBIC
middepeHunanbable  ypaBHeHus. JIuneilHsle aud@epeHnnanbHble YypaBHEHUS EPBOTO
nopsiaka. onpenenenus .3amada Kommwm mns quddepeHIManbHBIX ypaBHEHUW IEPBOTO
nopsaka. Teopema Komm. I'eomerpuueckuii cMbicn nud@epeHIMaTbHOIO YpaBHEHUS
IIEPBOTO MOPsIIKA.

5. Iuddepenunanbuble ypaBHEHUs BTOPOro nopsaka. OCHOBHBIE MOHATUS U ONPEeTICHHS
middepennmanpabix  ypaBHeHuid. Teopema Komm. [lpocteiimme nuddepeHnmansHbe
YPaBHEHHs BTOPOrO IOpsAJKa, JONYCKAaloUIMe IIOHWKEHWE mopsaka. JIuHelHble
i depeHnranbHble ypaBHEHHSI BTOPOTO MOPsAKA ¢ MOCTOSHHBIMU K03 dunmenramu.

6. IlocnenoBarenbHocTh. [IpusHak Beitepmrpacca (0\n). Yncnosslie psabl. CX0IUMOCTh U
cymma psga. ['eomerpuueckasi mporpeccusi. ['apmonuueckuit psin. CBONCTBAa YHCIOBBIX
psanoB. HeoOxoauMmblii HpH3HAK CXOAMMOCTU. PsIbpl C  IOJOKUTEIBHBIMU UJIEHAMH.
JlocTaTouHble TpPU3HAKU CcXoauMocTu psanoB [lamambepa, Komm, mpu3Haku cpaBHEHHS.
IIpenenpHbIi IpU3HAK CPaBHEHUS PSAAOB. IHTErpasIbHBIN IPU3HAK CXOJUMOCTH.

7. 3nakouepenyronruecs psabl. [IpusHak JleiiOHuna. 3HaKomnepeMeHHbIE PSABL. Y CIIOBHAS U
abcomoTHast cxoauMocTb. DyHKIMOHaNBHBIE psAbl. CTeneHHble psabl. Teopema Abens (6e3
nok.). Paguyc m o6macTh CXOAMMOCTH CTENEHHOTo psifa. CBOWCTBA CTETMEHHBIX PSIOB:
muddepeHIUpyeMOCTs U HHTErpUpyeMocTb. Psnpl mo creneHsMm (x-a). PaznoxeHue
¢bynkuuii B creneHHble psabl. Psg Teimopa. IlpuimoskeHust psiioB K MPUOIMKEHHBIM
BBIUMCIICHUSM 3HAYeHUH (QYHKIMH M ONpeAeNeHHbIX HHTErpanoB. MHTerpupoBaHue
i QepeHInanbHbIX YPAaBHEHUH C TOMOIIBIO PSIZIOB.

8. IIpenmet Teopun BeposiTHOCTeH. OCHOBHBIE MOHATHSA. AnreOpa coObiThii. Kinaccudeckoe
ornpezeneHue BeposTHOCTH. CTraTucTuueckast BEpOsITHOCTh. ['eoMeTprueckas BEpOATHOCTbD.
Teopema cioXeHMsI BEPOATHOCTEW M €€ CIEACTBHA. YCIOBHAs BEpPOATHOCTb. Teopema
yMHOXeHHUsI BeposiTHocTeil. HezaBucumble coObiTus. Teopema yMHOXEHHS IS
HE3aBUCUMBIX COOBITHIA.

9. BeposTHOCTh MOSBIEHUSI XOTsI Obl 0fHOTO cOOBITHs. DOopMyia TOITHON BEpOSTHOCTH.
®dopmymna betieca. ®opmyna bepuynnu. Hanbosnee BeposSTHOE YHCIIO MOSBICHUH COOBITHS B
ucnbiTanusax bepryium. JlokansHas Teopema Jlamtaca. MuTerpansHas teopema Jlarutaca.
Teopema Ilyaccona. BepoATHOCTb OTKJIOHEHHS OTHOCHUTEJIBHOM 4YacTOTHI OT IOCTOSTHHOU
BEPOSATHOCTH B HE3aBUCUMBIX UCIIBITAHUSAX.

OCHOBHBIMU ~ CTpAaTETM4YECKUMHU OOpPa30BaTEIbHBIMU TEXHOJOTMSIMU SBJISIOTCS: JIEKLIMOHHBIE
3aHSTHSL, IPAKTUYECKHUE 3aHITHSI, TPOLELYPbl CAMOOOYUEHHUS.

B pamkax yka3aHHBIX TEXHOJOTHH NPUMEHSIOTCS TaKTUYECKHE 00pa3oBaTeIbHbIE TEXHOJOIHMH:
3aaHus, UHPOPMALMOHHBIE, KIaCCUYeCKas JTEKIIHS.



