Annortanus gucruiuinabl C.1.1.8 Jlucuurmnnaa. MaTemaTnka

Huctunnuua "Matematuka" wu3ydaercs oOOydaloOIUMUCS IO OCHOBHOM MpodeccnoHanbHOM
obpasoBarenbHoi mporpamme "lIpoekTHpoBaHHE TEXHOJIOTHYECKHUX KOMIUIEKCOB B CBAapOYHOM
npousBojcTBe" HampaiieHus: moaArotoBku "15.05.01 IIpoekTupoBaHne TEXHOJOTHUYECKUX MAIlUH
Y KOMILIEKCOB".

Hucnunnuaa u3ydaercs B 1, 2 cemectpe. O0mIas Tpy10€MKOCTh JTUCIUILUIMHBI cocTaBiseT 360/10
yacos/3.e1. CaMocTosiTeNbHAs paboTa 3aKJIF0YaeTCs B BHITTOJIHEHUH pa0oT, YKa3aHHBIX B pasjene 4.

B xome u3yueHMs IOUCHUIUIMHBI OCYILECTBIIIETCS TEKYILUMH KOHTPOJIb B (OpPME TEXHOJIOTHH
PEUTUHIOBOIO KOHTPOJIA B COOTBETCTBHM C TEXHOJIOTMYECKON KapThl IUCHUILIMHBI, Pa3MEIEHHON
Ha 3JIEKTPOHHOM Kypce, a TaKkKe IPOMEKYTOUHBIH KOHTPOJIb B (hopMe 3K3aMeH.

Llenbto n3yueHus TUCIUTUTHHEL SABIsieTCS (POPMUPOBAHHE CIICAYIONIMX KOMITETCHIIN:

1. OIIK-2 Cnoco0eH caMOCTOSTEIbHO TNPUMEHATh NPUOOPETEHHbIE MaTeMaTHYeCKue,
€CTECTBEHHOHAYYHBIC, COLMAIBHO-YKOHOMHYECKHE M MNPOQECCHOHATIbHBIC 3HAHHUSA IS
MH)KEHEPHBIX 33/1a4 B MAIIMHOCTPOCHUH

B xoze n3ydeHus TUCIHMILIHHEI TOCIIEI0BATEIFHO PACCMATPUBAIOTCS TEMBI:

l. 1. BBenenue B Kkypc wMarematuku. llonstue wmatpuubl. KBaapaTHble MaTpHILIbL.
Omnpenenurenu 2-ro u 3-ro nopsaka. Munopsl. AiareOpandeckue JonoaHeHus1. Pasnoxenue
ONpENEIUTENs IO 3JIEMEHTaM MepBol cTpoku. Omnpenenurenud n-ro nopsaka. OCHOBHbIE
CBOICTBA ONPEACITUTENEH.

2. 2. Martpuua, ee pazmep. KBaapaTHas maTpuiia, OCHOBHBIE MOHATHS (TOPSAOK, eIUHUYHAS
MaTpulla, HEBBIPOXKICHHAs, TpPEYyroyibHas). PaBEeHCTBO MaTpuIl, CJIOXXEHHUE MATPHIIL,
CBOMCTBA. YMHOKE€HHE MaTpHIlbl Ha YUCIO, cBoWcTBa. [Ipon3Benenne maTpuil, CBOMCTBA.
OOpaTHas maTpula, TeOpeMa CyIeCTBOBaHUs, TEOpEMa €AMHCTBEHHOCTH.

3. 3. Cucrema JIMHEWHBIX ypaBHEHHWH, OCHOBHble ToHATHA. IIpaBuio Kpamepa, Teopema
Kpamepa. VYcinoBue cyliecTBOBaHUS HETPUBUAIBHOIO PELIEHHS] OJHOPOAHOM CHCTEMBI.
MatpuyHas 3anuch M peElIeHHE B MAaTPUYHON (QopMe cHUCTeM JIMHEHHBIX YpaBHEHHI.
PereHne npou3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTonoM ["aycca.

4. 4. CkansgpHble U BEKTOpPHbIE (M3MYECKHE BEIUYUHBI (CKOPOCTh, YCKOpeHHE). BekTopsl,
OCHOBHbIEC TOHATHS. PaBEeHCTBO BEKTOpOB. JIMHENHBIE ONEpaluy C BEKTOPaMHU, CBOWCTBA.
Opt Bektopa. Ilpoekmus Touku, BekTopa Ha ochb. CoctaBiswomias BekTopa. CBOWCTBa
MIPOCKLUH.

5. 5. IlpssmoyronbHas cucrema koopauHat. KoopauHatsl TOYKM W BekTopa. Jjisi BEKTOPOB,
3a/IaHHBIX CBOMMHU KOOPJAMHATAMH: YCJIOBUE PABEHCTBA, JIMHEWHbBIE OMNEpPALMH, MPU3HAK
KoJutMHeapHOcTU. CKalsipHOE€ NPOU3BEJAEHUE, €ro CBOMCTBA, 3alMCh B KOOPJAMHATHOU
(dhopMe, MEXaHUYIECKUIN CMBICI.

6. 6. BekTtopHOoe Tpom3BeleHHE, €r0 CBOWCTBA, 3amuCh B KOOPAMHATHOW (QopmMme,
MEeXaHUYeCKU cMbIci. CMeNIaHHOE MPOU3BEACHHUE, €r0 CBOWCTBA, 3alUCh B KOOPAMHATHOU
dhopme, reoMeTpPUIECKHI CMBICIT.

7. 7. llpenMer aHaJIUTUYECKOM reomeTpud. JIMHMM Ha IUIOCKOCTM M UX YypaBHEHus. [lBe
OCHOBHBIE 33J]Ja4¥ aHAIUTUYECKOM reoMeTpuu. [Ipsimas Ha TIIOCKOCTH. Y paBHEHHE NIPSMOM,
MPOXOAAIIECH Yepe3 AaHHYK TOYKY B JAHHOM HAIIPaBICHUU. YPAaBHEHUE IPSIMOU C
HOPMaJIbHBIM BEKTOPOM M TOUKOH. OO111ee ypaBHEHHE MPSIMON Ha TUIOCKOCTH U €TI0 YaCTHBIC
cilyyad. YpaBHEHHE MpPSIMOH C YIJIOBBIM KOX(P(PHUIMEHTOM W Ha4aJbHOH OpAMHATON.
VYpaBHeHue OpSMOM, MPOXOASANIEH uYepe3 JIB€ JAaHHbIE TOUKH. YTOJ MEKIY MPSIMBIMU,
YCJIOBHE MAPAJUICTIbHOCTU U NEPHEHANKYIISIPHOCTH TPSIMBIX.

8. 8. Kpuble BTOpOrO TmMOpsAKa: OKPYXKHOCTh, OJUIMIIC, TumepOosa, mapaboma. Mx
KaHOHWYECKHe ypaBHeHUs. VccnemoBanue (OpMBI KPUBBIX BTOPOrO TOpPSAKA IO
KaHOHMYECKUM ypaBHEHMAM. [locTpoeHue KpuBbIX.

9. 9. IlnockocTh, ypaBHEHUsl IJIOCKOCTH, NPOXOJAIIECH 4Yepe3 TPU TOUKH, C HOPMAIbHBIM
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BEKTOPOM U JaHHOW Toukoi. OOliee ypaBHEHHE MIOCKOCTH, €r0 MCCIEeOBaHUE. Y CIOBUS
MapajIeIbHOCTU U NEPIIEHINKYIIPHOCTU IUIOCKOCTEH.

Jluauum B mpoctpaHcTBe. lIpsimast nuHUS, oOliee ypaBHEHHE MpPsIMOM, KaHOHHYECKOE,
BEKTOPHOE M MapaMeTpuueckoe. BzanMHoe pacrnosioeHue MpsMBIX M IUIOCKOCTEH.
YcnoBue napamienbHOCTH M NEPNEHIUKYJISAPHOCTH NPSAMOM C IUIOCKOCTBIO. YTOJ MEXKIY
IPSIMOM U TUIOCKOCTBIO. [Iepeceuenne nmpsMon ¢ IIOCKOCTBIO.

10. ITonsiTHEe OKpecTHOCTH TOUKU. beckoHeuHo Manble QyHKIMM U uUX cBoMcTBa. [Ipenen
(GYHKINK B TOYKE M HA OECKOHEYHOCTH. | Opu30OHTaiIbHAs acUMNTOTA rpaduka (yHKINU.
OcHOBHBIE TEOPEMBI O MpeZAeiax: Mpeaea MOCTOSHHOM, MPeNea CyMMBI, IPOU3BEACHUS U
gactHOoro nByX (Qynkuuii. Ilpemen cnoxuoit ¢yHkumu. TeopemMbl 00 OTpaHUYEHHOCTH
(GyHKIMH, UMEIOIIEN Mpeien, O COXPaHeHUH 3Haka (QYHKLIUHU U ee Ipejesna, O IpeAeIbHOM
[IEpPEX0/ie B HEPABEHCTBE, O MPEAEIE CI0KHON (PYHKIIIH.

11. CpaBHeHue OeCKOHEYHO ManbIX (YHKIMHA. OKBUBaJIEHTHblE OECKOHEYHO Malble
(GbyHKIMU ¥ UX cBoicTBa. [lepBrIii M BTOPOW 3aMevaTeNbHbIC MPEENbl U CISICTBUS U3 HUX.
Hatypanbhslie norapugmel. Tabnuia 3KkBUBaJIEHTHBIX O€CKOHEUHO MajibiX. OIHOCTOPOHHNE
npenensl. HempepsiBHOCTh yHKIMH B Touke. CBOMCcTBa (DyHKINIA, HEMTPEPHIBHBIX B TOUKE.
Touku pa3pbiBa QpyHKIUY, UX KiIaccudukanus. HermpepbIBHOCT 3/1eMEHTAapHbIX (QYHKLIUH.
12. IlpousBoaHast GyHKIMHU. 3aadu, TPUBOSIINECS K MOHITHIO MPOU3BOAHON (3amave o
KacaTeNbHOM, 33aJja4a O CKOPOCTH JABWXeHMs). OnpezeneHre MpoU3BOJHON. 3aBUCUMOCTh
MEXIy HENpPEephIBHOCTRIO M auddepeHnupyeMoctio (QyHKIUH. ['eomerpudeckuii u
MEXaHUYECKUI CMBICT pou3BogHON. OCHOBHBIE MpaBuiia 1uepeHIUPOBaHHUS.

13. IlpomsBomnast cioxHOM W oOparHoi ¢yHkumid. [Ipom3BoaHBIE OCHOBHBIX
sieMeHTapHbIX (QyHKuud. IlpousBonHas HesBHON (yHKiuu. IIpou3BojHbIE BBICHIMX
NOpSAKOB. MeXaHHUeCKUi CMBICI BTOpOH mpomsBogHol. Juddepenmman ¢yHKIHH.
I'eomerpuueckuil cmbicn auddepenunana. CpoiictBa nuddepennuana. VMIHBapHaHTHOCTh
dopmel tuddepennmana. [pumenenue nuddepenimana B MpUOIMKCHHBIX BEIYHCICHUSIX.
14. OcHoBHble TeopeMbl TuddepeHuanbHoro ucuucienus Teopema Pepma. Teopema
Poss, Jlarpanka u Komn, ux reomerpudeckuit cMbicia. IIpasuno Jlonuransa. Packpsitue
HeonpezeneHHoctel. Popmyna Telinopa.

15. Bo3spacraromias u yOwBaromas (GyHKIUH. JlOCTaTOYHBIA TPU3HAK BO3pPACTAHWS,
yObIBaHUs, MOCTOSIHCTBA (PyHKUUU. Touku skcTpemyMa GpyHkuuu. Heo6xonumelil nmpu3Hak
skcTpemyMma. IlepBblif M BTOpO#l HOCTaTOYHBIE TPU3HAKU SKcTpemMyma. Haumbombinee u
HauMEHblIee 3HAaueHUs (YHKIUM Ha OTpe3Ke, aJrOpUTM HaXOXKICHHs. BBITyKIOCTb,
BOTHYTOCTb Tpaduka QyHKIUH. Jl0OCTaTOUHOE yCIOBHE BBITYKJIOCTH, BOTHYTOCTH rpaduka
¢yukuun. Touku nepern6a. HeoOxoauMoe 1 10CTaTOUHOE yCIOBHS CYIIECTBOBAHUS TOUKU
neperuba. O0mas cxema Ucciea0BaHUs (PYHKITUH.

16. @yHKIUS 1BYX M HECKOJIBKUX NEPEMEHHbIX KaK (GyHKIUs TOUkH. EcrecTBeHHas 00sacThb
ompenenenus. ['eomerpuueckoe u3zoOpakeHHe (YHKIMU JABYX NepeMeHHbIX. JIuHmm u
noBepxXHOCTU ypoBHs. Ilpenen m HempepbIBHOCTh (DYHKIMHM HECKOJIBKUX MEPEMEHHBIX.
CBoiicTBa (yHKIMI HETIPEPHIBHBIX B OrPaHMYEHHOMN 3aMKHYTOW 00JIacTH.

17. Yactasle mpousBoaHble u auddepeHnuansl. Mx reomerpuueckuii cMbicia. IlomHoe
npupameHine (QyHKIUU HECKOJbKUX IepeMeHHBbIX. l[lpuparnenune nuHeHHOW (yHKIHH,
JUHEWHas anmpokcuManuss (YHKIMH B OKpecTHOCTH Touku. JuddepeHuupyemocTs.
[omueiit nmuddepenmman. [IpousBoxnas ¢GyHKuMM, 3amaHHONW HesBHO. KacarenbHas
IJIOCKOCTh M HOPMAJIb K MTOBEPXHOCTH.

18. DkcrpemyM (QYHKIHH IBYX mMepeMeHHBIX. HeoOxomumoe yclioBHE SKCTpEeMyMa M €ro
reOMEeTpUUECKUil cMbICI. JlocTaTOuHOE YClIoBUE 3KCTpeMyMa. AOCONIOTHBIM SKCTPEMYM U
QJITOPUTM HAXO0KJICHUSI.

1. TlepBooOpa3nass ¢yukmus. Teopema 0 pa3HOCTH JBYX TEPBOOOpPA3HBIX.
Heonpenenennuslii MHTErpasn, yCiaOBUS €ro CyUIECTBOBaHUA. [ €OMETPUYECKHI CMBICI
HeompeaeneHHoro wuHTerpaiga. OcHOBHas TaOnuma uHTerpasoB. OCHOBHBIE CBOWCTBA
HEOIpeIeIeHHOr0 MHTerpana. MHBapuaHTHOCTH ¢dopmyn uHTerpupoBaHus. OCHOBHBIE
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METO/Ibl UHTETPUPOBAHMSI: HEMOCPEACTBEHHOE, METO/l MHTEIPUPOBAHUS 110 4acTSIM, METOJ
3aMEHBI IEPEMEHHOM.

2. Ilpocreiimme apobu, ux UHTErpupoBaHue. VHTerpupoBanue ApoOHO-PALMOHATBHBIX
¢bynkuuii.  MHTerpupoBaHuMe — TPUTOHOMETPUYECKMX  (QYHKUMH.  YHuUBepcallbHas
MOJICTAaHOBKA.  VHTerpupoBaHue NpocTeHIInX uppannoHaibHocTel. «Hebepyumecs»
HMHTErPAJIBI.

3. 3agavya o onmaad KpUBOJIMHEWHOM Tpaneuuu. MHTerpansHas cymma. OnpeneneHHbIn
VMHTErpaJl KaK IpeAesl UHTErPaJbHOM CYMMBI. Y CIIOBHE CYIIECTBOBAHMS OIPENEICHHOIO
uHTerpana. ['eomeTpuyeckuii CMbICI ONPENEIECHHOrO nHTerpana. CBONCTBA ONPEAEIEHHOTO
uHTerpana. MHrerpan ¢ nepeMeHHbIM BepXHUM npezenom. @opmyna HeroTona-JleliOHuIA.
Meto 3aMeHBI IEPEMEHHON M MHTETPUPOBAHUE IO YaCTSAM B ONPEIEICHHOM HMHTErpale.
HecoOcTBeHHble  WHTerpanbl ¢ OECKOHEUHBIMM  TpeAelaMd  MHTErPUPOBAHMSL.
I'eomeTpuueckne MPUIOKEHHUS OIPENEICHHOIO MHTErpajga: BBIUMCICHHE IUIOIIAICH
IUIOCKUX (UTYp, BBIYHCICHHE OOBEMOB Ten BpamieHus. [IpuOnmkeHHOE BBHIYHCICHUE
OIIpEAEIECHHBIX UHTErPAJIOB.

4. JluddepeHnmanbHple ypaBHCHHUS TIEPBOTO IOPSIKA, TOHSATHE OOIIEro W YacTHOTO
pemeHus. OcCHOBHBIE TMOHATHA M ompenaeneHus aup@epeHIuaNbHbIX ypaBHEHUN
Huddepernnanbapie  ypaBHEHHS C  pa3feisSIOMIUMUCS TepeMeHHbIMU. OIHOpOTHBIC
muddepenunanbaple  ypaBHeHus. JIuneiHole aud@epeHunanbHble ypaBHEHUS IEPBOTO
nopsiaka. onpenenenus .3amgada Kommwm mns quddepeHIHanbHbIX ypaBHEHUW IEPBOTO
nopsiaka. Teopema Komm. I'eomerpuueckuii cmbicn nud@epeHIHanbHOIO YpaBHEHUS
IIEPBOTO MOPsIIKA.

5. Iuddepenunanbuble ypaBHEHUs BTOPOro nopsiaka. OCHOBHBIE MOHATUS U ONPEeTICHHS
middepernnmanpHbix  ypaBHeHHH. Teopema Komm. [lpocteiimme nuddepeHnmansHbe
YPaBHEHHs BTOPOrO IOpPsAJKA, JAONYyCKAaloUMe IOHWXKEHUE Tmopsnaka. JIuHelHble
mddepeHnranbHbIe ypaBHEHHSI BTOPOTO MOPsAKa ¢ MTOCTOSHHBIMU K03 dumenramu.

6. ITocnenoBatensHoCTh. [Ipu3nak Beiliepmtpacca (6\1). YucnoBbie psiabl. CXOQUMOCTh U
cymma psga. ['eomerpuueckas nporpeccus. ['apmonuueckuit psin. CBONCTBAa YHCIOBBIX
psanoB. HeoOxoaumblili HpU3HAK CXOAMMOCTU. PsIpl C IOJOKUTEIbHBIMU YJIEHAMH.
JlocTatouHble TpPU3HAKH CXOAMMOCTH psanoB [lamambepa, Komm, mpu3Haku cpaBHEHHS.
[IpenenpHblii IpU3HAK CPaBHEHUS PSAAOB. MIHTErpalIbHBIN IPU3HAK CXOIUMOCTH.

7. 3naxkouepenyromuecs psaasl. [Ipusnak JleitOnuna. 3HakonepeMeHHbIE PsAbl. Y CIIOBHAS U
abcomoTHas cxoauMocTb. DyHkIMOHaNBHBIE psAbl. CTeneHHble psabl. Teopema Abens (6e3
nokK.). Paguyc m o0macTe cXOAMMOCTH CTENeHHOTo psina. CBOWCTBA CTETNEHHBIX PSIOB:
mudepeHIUpyeMOCTs U UHTErpUpyeMocTb. Psnel mo creneHsMm (x-a). PaznoxeHue
¢byskumii B creneHHble psabl. Psg Teimopa. IlpuimoskeHust psiioB K NPUOIMKEHHBIM
BBIUMCIICHUSIM 3HAYeHMH (QYHKIMH M ONpEeAeNCHHbIX HHTErpanoB. MHTerpupoBaHue
mdQepeHInanbHbIX YPAaBHEHUH C TOMOIIBIO PSIZIOB.

8. IIpeamer teopuu BepositTHocTel. OcHOBHBIE MOHATHUS. Anredpa coObiTuii. Kitaccuueckoe
omnpezeneHue BeposTHOCTU. CTtaTucTudeckasl BEpOsITHOCTh. ['eoMeTprueckas BEpOATHOCTbD.
Teopema cioXeHHsI BEPOATHOCTEH M €€ CIEACTBUA. YCIOBHAs BEpPOATHOCTb. Teopema
yMHOXeHHUsI BeposiTHOocTel. HesaBucumble coObiTus. Teopema yMHOXEHHS IS
HE3aBUCUMBIX COOBITHIA.

9. BeposTHOCTD MOSIBICHUSI XOTsI ObI OfHOTO COOBITHsA. DOpMyIia TOTHON BEPOSITHOCTH.
®opmyna beiieca. ®opmyna bepuyninu. Hanbonee BeposiTHOE YUCIIO MOSBIECHUI COOBITUS B
ncnbiTanusax bepryium. JlokansHas Teopema Jlamtaca. MuTerpansHas teopema Jlarutaca.
Teopema Ilyaccona. BepoATHOCTb OTKJIOHEHHS OTHOCUTEJIBHOM 4YacTOTHI OT IOCTOSHHOU
BEPOSITHOCTH B HE3aBUCHMBIX UCIIBITAHUSIX.

OCHOBHBIMU ~ CTpaTETM4YECKUMHU OOPa30BaTENbHBIMU TEXHOJOTMSIMU SBISIOTCS: JIEKLIMOHHBIE
3aHSTHSL, IPAKTUYECKHE 3aHITHSI, TPOLEAYPbl CAMOOOYUEHHUS.

B pamkax yka3aHHBIX TEXHOJOTHH NPUMEHSIOTCS TaKTUYECKHE 00pa3oBaTeIbHbIE TEXHOJOIHMH:
3a1aHus, THPOPMALMOHHBIE, KIaCCUYECKas JTCKIIHS.



