AnHortanus guciuiuinabl b.1.1.8 Jlucuunnuaa. MatemaTtrnka

Huctunnuua "Matematuka" wu3ydaercs oOOydaloOIUMUCS IO OCHOBHOM MpodeccnoHanbHOM
oOpasoBarenbHON mporpamme "MaTepualioBeieHHe W TEXHOJIOTHS MaTepuajoB B aTOMHOM
SHEpreTuke" HampaBJiCHUS IOJATOTOBKU "22.03.01 MarepuanoBeeHUe U TEXHOJIOTUH
MaTepuaios”.

Hucnumuaa u3ydaercs B 1, 2 cemectpe. O01Iast Tpy10€MKOCTh JUCITUILUIMHBI cocTaBiseT 360/10
yacos/3.e1. CaMocTosiTeNbHas paboTa 3aKJIF0YaeTCs B BHITIOJIHEHUU pa0oT, YKa3aHHBIX B pasjene 4.

B xozme u3yueHMs IOUCHUIUIMHBI OCYILECTBIISETCS TEKYIUMH KOHTPOJIb B (OpPME TEXHOJOTHH
PEUTUHIOBOTO KOHTPOJIA B COOTBETCTBHM C TEXHOJIOIMYECKON KapThl IUCHUILINHBI, Pa3MEIEHHON
Ha 3JIEKTPOHHOM Kypce, a TaKKe IPOMEKYTOUHBIH KOHTPOJIb B (hopMe 3K3aMeH.

Llenbto n3yueHus TUCIUIUTHHEI ABIsieTCS (POPMUPOBAHHE CIICAYIONIMX KOMITETSHIINH:

1. OIIK-1 Cnocoben pemaTh 3aauil IpoQecCUOHATbHON AEATEIbHOCTH, IPUMEHSIST METObI
MOJICJIMPOBAHUsI, MAaTEMaTHYECKOIO AHAIM3a, €CTECTBEHHOHAYUYHbIE U OOLICHMH)KECHEPHBIE
3HAHUS

2. VYK-1 Cnoco0OeH ocCylIecTBIsATh MOUCK, KPUTUYECKUN aHaIu3 M CUHTE3 HH(pOpMAaIuH,

INPpUMCHATH CHCTEMHBIHI nmoaxoa AJid pCUICHU IMOCTABJICHHBIX 3a/1a4
B XO04€ U3YUCHUA NTUCHHUILIMHBI ITOCICA0BATCIIBHO PACCMATPUBAIOTCA TEMBI:

1. 1. BBenenme B Kkypc wmaremMatuku. Ilonstue wmatpunbl. KBaapaTHble MaTpHIIbL.
Omnpenenurenu 2-ro u 3-ro nopsaka. Munopsl. AnreOpandeckue qomoaHeHus. Pasnoxenue
OMpENEIUTENs IO 3JIEMEHTaM MepBoi cTpoku. Ompenenurenu n-ro nopsiaka. OCHOBHbIE
CBOICTBa ONPEACITUTENEH.

2. 2. Marpuia, ee pa3mep. KBagpatnas mMaTpuiia, OCHOBHbIE TIOHATUS (MOPSAIOK, IUHUYHAS
MaTpUlla, HEBBIPOXKJEHHAs, TPEYyrojibHasi). PaBeHCTBO MaTpull, CIOXEHHE MAaTpHII,
CBOMCTBA. YMHOKE€HHE MaTpPHIIbl Ha 4UCIO, cBoWcTBa. [Ipon3Benenrne maTtpuil, CBOMCTBA.
OOpaTHas maTpula, TeOpeMa CyleCTBOBaHUs, TEOpEMa €AMHCTBEHHOCTH.

3. 3. Cuctema JIMHENHBIX ypaBHEHMI, ocHOBHble mnoHsATHs. [IpaBuiio Kpamepa, teopema
Kpamepa. YcnoBue cymiecTBOBaHUS HETPUBUAIBHOIO PELIEHHS] OJHOPOAHOM CHCTEMBI.
MatpuyHas 3anuch M pElIEHHE B MAaTPUYHON (QopMme cHUCTeM JIMHEHHBIX YpaBHEHHIA.
PemreHne npou3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTonoM ['aycca.

4. 4. CkansgpHble U BEKTOpPHbIE (M3MUYECKHE BEIUYUHBI (CKOPOCTh, YCKOpeHHE). BekTopsl,
OCHOBHbIEC TOHATHS. PaBEeHCTBO BEKTOpOB. JIMHENHBIE ONEepaluu C BEKTOpaMH, CBOWCTBA.
Opt Bektopa. Ilpoekmusi Touku, BekTopa Ha ochb. CoctaBiswomias BekTopa. CBOMCTBa
MIPOCKIUH.

5. 5. IlpssmoyronbHas cuctema koopauHat. KoopauHatsl TOYkM W BekTopa. Jljisi BEKTOPOB,
3aJJaHHBIX CBOMMM KOOpJIMHATaMH: YCJIOBHE PaBEHCTBA, JMHEIHBIEC ONEpaluy, MPU3HAK
KoJuTMHeapHOCTU. CKalsipHOE€ NPOU3BEJEHUE, €ro CBOMCTBA, 3alMCh B KOOPJAMHATHOU
(bopme, MEXaHUYECKU CMBICIT.

6. 6. BekTtopHOoe mpom3BeIeHHE, €ro CBOWCTBA, 3amuCh B KOOPAMHATHOW QopmMme,
MEXaHUYEeCKUM cMbIci. CMeNIaHHOE MPOU3BEACHHUE, €r0 CBOWCTBA, 3alUCh B KOOPJAMHATHOM
(dhopMe, TeOMETPUUYECKUI CMBICIT.

7. 7. llpenMer aHAJIUTHYECKOW reomeTpuu. JIMHMM Ha IUIOCKOCTM M WX YypaBHEHUs. [lBe
OCHOBHBIE 33J]Ja4¥ aHAIUTHYECKOM reoMeTpuu. [Ipsimas Ha IIOCKOCTH. Y paBHEHHE IPSMOM,
MPOXOAAIIECH Yepe3 AaHHYH TOYKY B JAHHOM HAIIPABICHUU. YPAaBHEHUE INPSIMOU ¢
HOPMaJIbHBIM BEKTOPOM M TOUKOH. O0I111ee ypaBHEHUE MPSIMON Ha TUIOCKOCTH U €r0 YacTHbBIC
cillydyad. YpaBHEHHE MpPSIMOH C YIJIOBBIM KOX(P(PHUIMEHTOM W Ha4aJbHOH OpAMHATON.
VYpaBHeHue TpSMOM, MPOXOASANIEH uYepe3 JBE TaHHbIE TOYKH. YTOJ MEKIY MPSIMBIMU,
YCJIOBHE MAPAJUICTIbHOCTU U NEPIEHAUKYISIPHOCTH TPSIMBIX.

8. 8. Kpuble BTOpOrO TmMOpsAKa: OKPYXKHOCTh, DJJUIMIIC, TumepOosa, mapaboma. Hx
KaHOHWYECKHe ypaBHeHUs. MccnemoBanue (OpMBI KPUBBIX BTOPOrO TOpPSAKA IO
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KaHOHUYECKUM ypaBHEHMsIM. [locTpoeHNne KpUBBIX.

9. IlnockocTh, ypaBHEHUS IUIOCKOCTH, NMPOXOJALIEH uYepe3 TpU TOUKH, C HOPMaJbHBIM
BEKTOPOM U JaHHOW Toukoi. OOlee ypaBHEHHE MIOCKOCTH, €r0 MCCIEeOBaHUE. Y CIOBUS
MapajuIeIbHOCTU U NEPIIEHINKYIIPHOCTU IUIOCKOCTEH.

Jluauum B mpoctpaHcTBe. lIpsimast nuHUS, oOliee ypaBHEHHE MpPsIMOM, KaHOHHYECKOE,
BEKTOPHOE M MapaMeTpuyeckoe. BzanMHoe pacrnojoXkeHHe MNpsMBIX M IUIOCKOCTEH.
VYcnoBue napamienbHOCTH M NEPNEHIUKYISPHOCTH NPSAMOM C IUIOCKOCTBIO. YTOJ MEXKIY
IIPSIMOM U TUIOCKOCTHIO. [Iepeceuenne nmpsMon ¢ IIOCKOCTHIO.

10. IlonsiTHe OKpecTHOCTH TOYKU. beckoHeuHo mainble QyHKUMM U uUX cBoWcTBa. Ilpenen
(byHKIMHM B TOUKE M HA OeCKOHEYHOCTU. ['opm3oHTanmpHas acMMNTOTa rpaduka QyHKIUU.
OcHOBHBIE TEOPEMBI O Mpefeax: Mpeaea MOCTOSHHOM, MPeNea CyMMBl, IPOU3BEACHUS U
yacTHOro JByX ¢yHkuui. [Ipenen cioxHoit ¢yHkuuu. Teopembl 00 OrpaHUYEHHOCTH
(GyHKIMH, UMEIOIIEH Mpejien, O COXPaHEHUH 3Haka (YHKLIMU U ee Ipezesna, O NpeaeIbHOM
[Iepexo0/ie B HEPABEHCTBE, O MPEAEIIe CI0KHON (PYHKIIUHU.

11. CpaBHeHue O€CKOHEYHO ManbIX (YHKIMA. DKBUBaJIEHTHblE OECKOHEYHO Malble
¢byHKuu ¥ ux cpoiicta. [1epBblil 1 BTOpOI 3aMeyaTenbHble MPEeAesbl U CIEACTBUS U3 HUX.
Hatypanbhsie norapugmel. Tabnuia 3KkBUBaJIEHTHBIX O€CKOHEUHO MajibiX. OTHOCTOPOHHUE
npenensl. HempepeiBHOCTS pyHKIIMM B Touke. CBoMCTBa (DyHKIMH, HENPEPHIBHBIX B TOUKE.
Touku pa3pbiBa pyHKIUY, UX KiIaccudukanus. HempepbIBHOCT 3/1IeMEHTApHBIX (QYHKIUH.
12. IlpousBonnas ¢yHkuuu. 3anayu, IPUBOASIIMECS K MOHITUIO IPOU3BOJAHON (3a1ade o
KacaTeNbHOM, 33aJjaua O CKOPOCTH JABWXeHMs). OnpezeneHre MpoU3BOJHON. 3aBUCUMOCTh
MEX1y HENpPepbhIBHOCTBI0 U Au(QepeHurnpyeMocTbio (QyHKIUU. [eomeTrpuueckuili u
MeXaHUYECKUI CMBICI Ppou3BoAHON. OCHOBHBIE MpaBuiia 1u(pepeHIUPOBaHHUS.

13. Ilpom3BomHast cioxkHOM W oOparHOW ¢yHKumMdA. [Ipom3BOIHBIE OCHOBHBIX
anieMeHTapHbIX (QyHKuud. IlpousBonHas HesiBHON (yHKiuu. I[Ipou3BojHbIE BBICHIIMX
NOpsAAKOB. MexaHW4YecKui CMbICT BTOpOM mpousBoaHOW. Juddepenuman ¢QyHKIMH.
I'eomerpuueckuil cmbicn auddepenunana. CpoiictBa nuddepennuana. MIHBapHaHTHOCTh
dopmbl muddepennnana. [lpumenenue nuddepenHuana B NpUOIMKEHHBIX BEIYUCICHHSX.
14. OcHoBHble TeopeMbl TuddepenanbHoro ucuucienuss Teopema Pepma. Teopema
Poms, Jlarpanka m Komm, nx reomerpudeckuii cMbicia. IIpasuno Jlonuransa. Packpsitue
HeonpeneneHHocre. ®opmyna Tenmopa.

15. Bo3spacraromias u yObBaromas (GyHKIUH. JlOCTATOYHBIA TPU3HAK BO3pPACTAHWS,
yObIBaHUs, MOCTOSIHCTBA (QyHKUUHU. Touku skcTpemyMa GpyHkuuu. Heo6xonumelit nmpu3Hak
skcTpemyMma. IlepBbIii M BTOpO#l HOCTaTOYHBIE TpPU3HAKK SKcTpemyma. Hambombinee u
HauMeEHbIlIee 3HaueHus (YHKIMM Ha OTpe3Ke, alrOpUTM HaXOXKACHUsA. BwlmykiocTs,
BOTHYTOCTbH Tpaduka QyHKIuH. Jl0OCTaTOUHOE yCIOBHE BBITYKJIOCTH, BOTHYTOCTH rpaduka
¢ynkuun. Touku nepern6a. HeoOxoaumoe 1 10CTaTOYHOE yCIOBUS CYIIECTBOBAHUS TOUKU
neperuba. O0mas cxema ucciea0BaHUs (PYHKITUH.

16. @yHKLUMS 1BYX U HECKOJIbKUX NEPEMEHHbIX Kak (GyHKIUs ToUkH. EcrecTBeHHas 00sacTb
ompenenenus. ['eomerpuueckoe u3zoOpakeHHe (YHKIMU JBYX NEepeMEeHHbIX. JIuHmHM u
noBepxHOCcTU ypoBHs. Ilpexen m HempepbIBHOCTh (DYHKIMHM HECKOJIBKMX IEPEMEHHBIX.
CpoiicTBa (YHKIMI HEMPEPHIBHBIX B OFPAaHUYEHHON 3aMKHYTOU 00J1aCTH.

17. YactHble mpousBoaHble U Juddepenuuansl. Mx reomerpudeckuil cmbica. IlonHoe
npupameHie (QyHKIUM HECKOJIbKUX IepeMeHHBIX. llpuparnenune nuHEHHOW (yHKIMH,
JUHEWHas anmpokcuManus (YHKIMH B OKpecTHOCTH Touku. JluddepeHuupyemocTs.
[onmueiit nmuddepenmman. [IpomsBoxnas ¢GyHKIMM, 3a7aHHONW HesBHO. KacartembHas
IJIOCKOCTh M HOPMAJIb K MTOBEPXHOCTH.

18. DkcrpemMyM (QYHKIHH JBYX mMepeMeHHBIX. HeoOxomumoe yclioBHE dKCTpeMyMa M €ro
reoMeTpUUecKuil cMbIcil. JlocTaTouHOE yClIoBUE 3KCTpeMyMa. AOCONIOTHBIM SKCTPEMYM U
QJITOPUTM HAXO0KJICHUSI.

1. IlepBooOpa3nas ¢yHkuusa. Teopema O pa3HOCTH JBYX IEpBOOOpA3HBIX.
Heonpenenennslii WMHTErpajn, yCiaOBUS €ro CyUIECTBOBaHUA. ['€OMETPUYECKHI CMBICI
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HeomnpeaesneHHoro wuHTerpaiga. OcHoBHas Tabiuna uHTerpanoB. OCHOBHBIE CBOMCTBa
HEOIpeIeIEHHOT0 HHTerpana. VHBapuaHTHOCTE Gopmyn uHTErpupoBaHus. OCHOBHBIE
METOAbl MHTETPUPOBAHMS: HETIOCPEACTBEHHOE, METOJI UHTETPUPOBAHMS IO YACTSIM, METO]I
3aMEHBI IEPEMEHHOM.

2. Ilpocteifmine apobu, X HHTErpupoBaHue. VHTerpupoBaHue IpoOHO-pAIMOHAIBHBIX
¢byskumid.  VIHTEerpupoBaHHE  TPUTOHOMETPUYECKHX  (QYHKUMH.  YHUBepcalbHas
MoJACTaHOBKA.  VHTerpupoBaHHe NpOCTEHIINX uppanuoHansHocTel. «Hebepymmecs»
UHTETpabl.

3. 3ajmaya 0 MIOIAaM KPUBOJMHEHHOW Tpaneuuu. MuTerpansHas cymma. OnpeneneHHbIi
UHTErpa Kak Ipelie]l MHTErpajibHOM CyMMBbl. YCJIOBHME CYLIECTBOBAHMS OINPEIEIEHHOTO
nHTerpaia. ['eoMeTpuyeckuii CMbICI ONPEAEIeHHOro HHTerpaia. CBONCTBA ONPEAEIEHHOTIO
uHTerpana. MHrerpan ¢ nepeMeHHbIM BepXHUM npezenom. @opmyna HeroTona-JleliOHuA.
Meroa 3amMeHbl IEPEMEHHON U MHTEIPUPOBAHUE MO YACTSIM B ONPEIEICHHOM HMHTErpaje.
HecoOcTBeHHble  MHTerpanbl ¢ OECKOHEUHBIMM  IpeAeiaMd  MHTErPUPOBAHMSL.
['eomeTprueckne TPHIOKEHUS OINPEACICHHOIO WHTErpajga: BBbIUYMCICHUE ILUIOIIAIEH
IUIOCKUX (UTYp, BBIYHCICHHE OOBEMOB Ten BpamieHus. [lpubnmkeHHOe BBIYHMCICHUE
ONPEIETICHHBIX NHTErPAJIOB.

4. JluddepeHnmanbHple ypaBHEHHUS TIEPBOTO TMOPSIKA, TOHSATHE OOIIEro W YacTHOTO
pemienusa. OCHOBHbIE TOHATUS U ompeneneHus AuddepeHInanbHbIX — YpaBHEHHH
Huddepernunanbapie  ypaBHEHHs € pa3AessoOMMUCS TepeMeHHbIMU. OIHOpOIHBIE
muddepernnanbabie  ypaBHeHUs. JluHeliHble auddepeHnnanbHble ypaBHEHHUS IEPBOTO
nopsiaka. onpenenenus .3amada Komm mns nuddepeHnHnanbHBIX ypaBHEHUW IEPBOTO
nopsanka. Teopema Komm. I'eomerpuueckuit cmbicin auddepeHIHaTbHOTO yYpaBHEHUS
IIEPBOTO MOPAIKA.

5. duddepennuansupie ypaBHEeHUST BTOPOro nopsiaka. OCHOBHBIC TOHSATHUS U ONpPEAeTICHUS
middepennmanpabix  ypaBHeHuid. Teopema Komm. [lpocteiimme nuddepeHnmanbHbe
YpPaBHEHUsI BTOPOrOo TMOpPSAKA, JAOMYCKAIONIME TMOHWKEHHE Tmopsaka. JIuHeiHsble
muddepeHnranbHble ypaBHEHHsI BTOPOTO MOPSAKa ¢ MOCTOSHHBIMU K03 duimenramu.

6. IlocnenoBatenpHOCTD. [Ipu3nak BeiiepmTpacca (0\n). Yucnossie psiapl. CXOAUMOCTh U
cymma psga. ['eomerpuueckass mporpeccusi. ['apmonuueckuii psin. CBONCTBAa YHCIOBBIX
psgoB. HeoOxomumblii mpH3HAK CXOAMUMOCTH. Psabl ¢ MOJOXHUTEIbHBIMU YJICHAMHU.
JlocTatouHble TpPU3HAKH CXOoAMMOCTH psanoB [lamambepa, Komw, mpu3Haku cpaBHEHHS.
[IpenenbHbll IPU3HAK CpaBHEHUS PsAAOB. IHTErpanbHbI NPU3HAK CXOAUMOCTH.

7. 3nakouepenyronruecs psabl. [IpusHak JleiiOHuna. 3HaKomnepeMeHHbIE PSAABL. Y CIIOBHAS U
abcomoTHas cxoqumocTh. OyHkunoHaNbHbIE psaabl. CTenennsle psaabl. Teopema Abens (6e3
noK.). Paguyc m o0macTh CXOAMMOCTH CTENEHHOTo psina. CBOWCTBA CTENEHHBIX PSIOB:
muddepeHIUpyeMOCTh U HUHTErpupyeMocTb. Psapl mo cremeHsMm (x-a). Paznoxenue
¢bynkuuii B creneHHble psabl. Psag Teinopa. IlpumoskeHust psiioB K NPUOIMKEHHBIM
BBIUMCIICHUSIM 3HAa4eHW (QYyHKUMA W OmpeAeNeHHBIX UHTerpaioB. MHTerpupoBaHue
mudQepeHInanbHbIX YPAaBHEHUH C MOMOIIBIO PSIIOB.

8. IIpenmet Teopum BeposiTHOCTeH. OCHOBHBIE TOHATHSA. Anrebpa coObiThii. Kinaccudeckoe
ornpezeneHue BeposTHOCTH. CratucTuueckas BEpOsITHOCTh. ['eoMeTprueckas BEpOSATHOCTbD.
Teopema cioXeHUsT BEPOSTHOCTEW U €€ CIEACTBUsS. YCJIOBHAas BEPOATHOCTh. Teopema
YMHOXKEHHUSI BeposiTHOCTe. HesaBucumpble coObiTus. Teopema yMHOXEHHUS — AJst
HE3aBHCHUMBIX COOBITHIA.

9. BeposATHOCTD MOSBIEHUSI XOTsI Obl 0fHOTO cOOBITHs. DOpMyia TOITHON BEpOSTHOCTH.
®dopmyna betieca. ®opmyna bepuynau. Haubosnee BeposTHOE YHCIIO MOSBICHUH COOBITHS B
ucnbiTanusax bepnyim. JlokansHas teopema Jlamtaca. MuTerpansHas teopema Jlarutaca.
Teopema Ilyaccona. BeposiTHOCTh OTKJIIOHEHUSI OTHOCUTEJIBHOW YacCTOThl OT MOCTOSIHHOM
BEPOSITHOCTH B HE3aBUCUMBIX MCTIBITAHUSIX.

OCHOBHBIMU ~ CTpAaTErM4YE€CKUMHU OOPa30BaTEIbHBIMU TEXHOJOIMSMU SBISIOTCS: JIEKLIMOHHBIE
3aHSTHSL, IPAKTUYECKUE 3aHITHSL, IPOLEAYPbl CAMOOOYUEHHUS.



B paMKax YKa3aHHBIX TEXHOJIOT Ui MNPUMCHSAIOTCA TAKTUYCCKHUC O6pa30BaTCJ'IBHI>Ie TEXHOJIOTHMH
3aJaHuA, I/IH(i)OpMaHI/IOHHI)IG, KJIaCCHUYCCKas JICKIHA.



