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1. Pe3yabraTrbl 00y4YeHHsI MO AUCHMILINHE (MOIYJII0), COOTHECEHHBIE C WHIUKATOPaMHU
JOCTHKEHUS] KOMIIETCHIIMH, YCTaHOBJICHHBIMH  00pa30BaTEeIbHON POTrpaMMoOi
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Pe3yabTarhl 00yyeHus: IO AUCHUILIMHE
KoMmnerenuuu JOCTHKEHHSI
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KOMIIeTeHIUii
OIIK-1 N-1lomk-1 3namo:
CrnocobeH npumensTh | CiocoOCH MPUMEHSTh — (yHaaMeHTaNbHBIE OCHOBBI MAaTEMATHKH;
C€CTCCTBCHHOHAYYHBIC 3HaHHUsA OCHOB — OCHOBBI MAaTEMAaTUUYECKUX 3H3.HPIIZ,

1 00IIeHHKECHEPHBIE
3HAHUSI, METO/IbI
MaTEMAaTUYCCKOI'O
aHanmmsa u
MO/JICITUPOBAHHS,
TEOPETUYECKOTO U
3KCIICPUMEHTAIBHOTO
UCCIICIOBAHUS B
npoheCCUOHATBHOMN
JIESATEIIbHOCTH

MaTeMaTHKH, PU3NKH,
BBIYUCIATEIIFHON
TEXHHUKHU U
MPOTrpaMMHUPOBAHUS

U -20nk-1

Crioco0eH perath
CTaHJIapPTHBIC
npoeccuoHaIbHBIE
3aJlay¥ ¢ IPUMCHEHUEM
€CTECTBCHHOHAYYHBIX U
OOIIeMHYKEHEPHBIX
3HAHWM, METOIOB
MaTeMaTHYeCKOro
aHajan3a u
MO/JICITUPOBAHUS

N -3onk-1

CriocoOeH MpUMeHSITh
METO/IBI
TEOPETUYECKOTO U
3KCIIEPUMEHTAIBHOTO
HCCIeN0BaHNs 0OBEKTOB
npodecCHOHANTEHON
JIEATEIbHOCTH

HEOOXOANUMBIC IS PELICHHS
npoeccuoHaIbHBIX 33]1a4;

OCHOBHBIC TIOHSITHS U YTBEPXKICHHS alreOphl U
TEOMETPHH, UX JIOKA3aTeIbCTRA;

OCHOBHBIC ITOHATHA, OIIPEACIICHUA U CBOMCTBa
00BEKTOB MATEMATHYECKOTO aHAJIH3A,
(OpMYITHPOBKH U JOKA3aTENbCTBA
YTBEP)KJICHUI1, METOIbI UX JI0KAa3aTe/IbCTBA,
METO/Ibl MATEMAaTHYECKOT0 aHaJIM3a 1
MOJICTIUPOBAHHS, HEOOXOUMBIC JIJISI PEIICHUS
npoheccHoHaIbHBIX 3329

Ymemn:

MPaBHJIBHO ONIEPUPOBATH MATEMATHYECKUM
MHCTPYMECHTapUEM U MaTEMaTHIYECKOM
CHMBOJIHKOM;

JI0Ka3bIBaTh MaTeMAaTHIECKUE YTBEPIKICHUS,
(dhopMynHpoBaTh pe3yNbTaT, BUIETh CIIEJCTBUS
MOJY4YEHHOTO pe3ybTara;

OTIPEJIEIISATH YCIOBHS IPUMEHEHHSI TOTO W
WHOTO TEOPETUYECKOT0 aCIeKTa MPU PELICHUH
MPaKTHYECKUX 3a/1ay;

NPUMEHSTH METOIbI TMHEHHOHN anreOpsl,
AHAJTIMTUYECKO T€OMETPHH, MaTEMAaTHIECKOTO
aHaM3a JuIsl peleHus 3ajay;

UCIIOJIb30BaTh MaTeMaTHIECKUH anmapaT JUis
00pabOTKH TeXHHUUECKOUN HH(OPMAITUHN H
aHaJmM3a JaHHBIX;

MPUMEHSTh METO/Ibl MATEMAaTHYECKOTO aHAIH3a
Y MOJICTTUPOBAHMUS, TEOPETHIECKOTO U
9KCHEPUMEHTAILHOTO CCIIEIOBAHMS B

PO ECCHOHATTEHOM NI TETLHOCTH

Braoems:

HaBbIKaMU IPUMEHCHHUA COBPEMEHHOT'O
MaTeMAaTHYECKOT0 HHCTPYMEHTAPHS TS
pereHus MpodecCHOHANBHBIX 33/1a4;
OCHOBaMH MAaTEMaTHYECKOTO MOJICTUPOBAHUS B
COOTBETCTBYIOIIEH 00JIaCTH 3HAHUH;

METOJaMHU MMOCTPOCHUA MAaTEMAaTUUCCKUX
MO/JIeJIeH TUTIOBBIX MPOGECCHOHATIBHBIX 3a/1aY;
HaBBIKaAMH HCITIOJIB30BaHUA q)yH)IaMeHTaJIBHBIX
3HAHUI B 00JIACTH MAaTEMaTUKH B
podeccHoHaIbHON AESITEIbHOCTH




2. Coaep:xxaHue TUCHUIIMHBI (MOYJIs1)

Tema Ne 1. JIuneiinas aareopa.

Matpuusl u onpeaenutenu. CpolicTBa omnpenenureneil. Onepanuu Hajx Marpuuamu. Pasr
Matpuiel. OOpaTHas maTpuiia. CucTeMbl JIMHEHHBIX YpaBHEHUN. PemeHne cucTeM JIMHEHHBIX
YpaBHEHUH C MTOMOIIBI0 00paTHON MaTpuilbl. PemeHne cucteM TUHEHHBIX YpaBHEHUH METOI0M
I"aycca. Penienue HeBbIPOXKICHHBIX JTMHEHHBIX cucTeM. @opmyibel Kpamepa. CucteMbl IMHEHHBIX
OJHOPOJHBIX YPABHEHUM.

Tema Ne 2. BekTopHasi anreopa.

Jlunelinpie onepanuu Haja BekTopaMu. IIpoeknuum BekTopoB. PasznokeHne BEKTOpPOB MO OpTaM
KOOpJAMHATHBIX ocell. Moaynb Bektopa. [leiicTBus Han Bekropamu. CKajsipHOE MPOU3BEICHUE
BEKTOPOB, €ro cBOMCTBA. [IpuiokeHus CKaJlIpHOTO NMpou3BeneHUs. BekTopHOE mpous3BeaeHuE,
€ro CBOMCTBA U NpuMeHeHHne. CMelIaHHOE POU3BECHNE BEKTOPOB, €I0 CBOMCTBA U IPHUIIOKEHUS.

Tema Ne 3. AHastuTHYeCKasi TeOMeTPHsl HA MJIOCKOCTH.

Meton koopavHarT Ha IUIOCKOCTH. OCHOBHBIE NPUIIOKEHUS MeToja KoopauHar. IIpsmas Ha
IUIOCKOCTH. YPaBHEHMS IPSAMOM Ha IUIOCKOCTH. YTOJN MEXAY ABYMS IpPSMBIMHU. Y CIOBUSA
NapaJUIEIbHOCTH U MEPHNEHAMKYISPHOCTH JBYX HpsMBIX. PaccTosHME OT TOYKM O IPSIMOM.
Kpussie BToporo nopsaka. OkpykHocTh. Diarc. [ unep6ona. [Tapabona.

Tema Ne 4. AHaJMTHYeCKAs reOMeTPHsA B IIPOCTPAHCTBeE.

Meron koOpAuHAT B NPOCTPAHCTBE. YPABHEHUS IUIOCKOCTU B mpocTpaHcTse. Ilnockocts u
npsiMass B IPOCTPAHCTBE. YTOJ MEXKAY JBYMs IUIOCKOCTSAMH. YCJIOBHUS NApAJUIEIBbHOCTH U
NEPHEHAUKYJIAPHOCTU JBYX INIOCKOCTEH. PaccrosHMe OT TOYKM 10 IUIOCKOCTH. YPaBHEHUSA
IpsAMOM B NPOCTPAHCTBE. YIOJd MEXKAY HPSAMBIMU. YCIOBHS IAPALICIBHOCTH U
NEPHEHAUKYJIAPHOCTH ABYX IMpPSAMBIX. YTOJ MEXKAYy MNPAMOM U INIOCKOCTBIO. Y CIOBUSA
MAapaJUIEIbHOCTH W TNEPIEHIUKYISIPHOCTH INPAMOW M IINIOCKOCTH. Y CJIOBHME INPUHAJIEKHOCTH
IPSAMOM TUIOCKOCTU. [IoBEpXHOCTH BTOPOro MOPAAKA.

Tema Ne 5. BBegenne B MaTeMaTHYCCKHI AaHAJIN3

MmuoxecTBo. Oneparuu HaJt MHOKecTBaMH. OToOpakeHust MHOKECTB U UX BHJIbI. BeliecTBeHHbIE
yuciaa. CBOMCTBO IMOJHOTHI MHOXKECTBAa BEIIECTBEHHBIX 4YHced. JleMMbl 00 OTAETMMOCTH
MHOXECTB, O CUCTEME BJIOKEHHBIX OTPE3KOB U MOCJIEN0BATEIBHOCTH CTATUBAIOIINXCSI OTPE3KOB.
Meron MareMarnueckod WHAYKUUU. buHoM HbroroHa u HepaBeHCTBO bepHymmu. DyHKnuu.
UucnoBele  MOCHEAOBATEIbHOCTH.  beckoHeuHO  Manple U OECKOHEYHO  OoJbline
MIOCJIEI0OBATENBHOCTH M MX cBoiicTBa. IIpenen mocnenoBatenbHOCTH. CBONMCTBA CXOIAIIMXCS
MIOCJIEIOBATEIBHOCTEN. TeopeMsl O Mpenenax CyMMbl, Pa3HOCTH, NPOU3BEACHMS, YaCTHOTO.
IIpenenbHblll  Iepexol B HEpaBEHCTBaX. MOHOTOHHBIE IIOCIENOBATEIBHOCTU. TeopeMa
Beiiepmtpacca. Uucno e. Teopema bonbuano-BeiiepmTpacca 0 CymecTBOBaHMM YaCTHYHOTO
npelnena |y OrpaHudeHHoM nocienoBarenpHocTH.  Kpurepuit Komm 11 cxogumocTtu
MIOCJIETI0BATEIbHOCTH.

[TonsTHe npenena 4ucaoBOi QyHKIUU (ompeaeneHus oToOpakeHus, QYHKIMH, TPOKOJIOTON -
okpectHocTH, mpenena no Komm u mo [eitne). Kpurepuit Komm cymectBoBaHus mpenena
¢yHkuuu no 6aze. DKBUBAJIEHTHOCTD ornpenenenuii cxogumoctu o Ko u no I'eitne. Teopembl
o npezene ciaoxHo ¢QyHkiuu. Ilopspok OeckoHeuHo Mmanoi ¢yHkuuu. CBoiicTBa (PYHKIMIA,
HEMpepbIBHBIX B TOYKE. HempepbIBHOCTH 3JeMEHTapHbIX (YHKUUH. 3amMeyaTeabHbIE MpeJlebl.
HenpepriBHOCTS (pyHKIIMK Ha MHOKECTBE (onpeeseHus: QyHKIIMU, HETIPEPHIBHOM HAa MHOKECTBE,
Ha OTpe3Ke, HEyOBIBAIOLIEH, HEBO3pacTalollei, CTPOro BO3PACTAIOLICH, CTporo yOBIBaIOIIEH,
MOHOTOHHOM (PYHKIIMH, OIpe/ieJIeHHe TOYEK pa3pbiBa, TEOpEMa O TOYKAX pa3pblBa MOHOTOHHOM
¢ynkuuu Ha oTpeske). OOmme cBoiicTBa (PyHKIMII, HENPEephIBHBIX Ha OTpe3ke (Teopema o0
oOpaiieHnn (yHKUIMU B HYJb, TEOpEMa O MPOMEKYTOUYHOM 3HAUYEHUU HENpPEephIBHON (yHKIHUH,



TeopeMa 00 OrpaHWYEHHOCTH HENPEPBIBHOW (YHKLMHU, TEOPEMa O TOCTUKEHUHU HENPEPBhIBHOM
¢byHKLMEl TOUHBIX BepXHEH U HUKHEH Tpanei). [loHsaTne paBHOMEpHOI HEMPEPHIBHOCTH.

Tema Ne 6. ludpdepenunaibHoe HCHHCTeHNE PYHKIIUM OTHO NepeMeHHOoM

[Ipupamenne ¢ynknuu. Huddepenumnan wu mnpoumsBogHas (yHkmuu. [‘eomerpuueckuii u
MEXaHUYECKU CMBICIT MPOU3BOAHON. CBs3b NOHATHH Au(HEepeHIuPYEeMOCTH 1 HETIPEPBIBHOCTH
dbyukun. OgHoctopoHHue pousBoaHbIe. JuddepenupoBanue cnoxuoil pynkuuu. Teopema o
OpOM3BONHONW o0paTHOM  ¢yHKUWMH, TeopeMa 00 MHBApHAHTHOCTH (OPMBI  MEPBOTO
muddepennmana. IlpaBuna auddepenuupoBanus. I[Ipow3BogHbIE 37I€MEHTAPHBIX (DYHKITUH.
[TpousBonusie BeicmX nopsiakoB. @opmyna Jleitouuna. Jnddepeniumansl BRICIIUX MOPSIKOB.
[IpousBognas ¢yHKUMM, 3aJaHHOW mapameTpuueckd. I[lpumepsl GyHKIMHE, 3aJaHHBIX
napamerpudecku. [Ipow3BomHas QyHKIHMH, 3aJaHHOW HeEsBHO. Bo3pactanue u yObIBaHHE
¢dbyakuun B Touke. JIokampHbie 3KcTpeMyMbl. Teopembl Pomts, Komm u Jlarpamxka. CienctBust u3
teopemsbl Jlarpanxa. Touku HeCOOCTBEHHOTO JIOKATBHOTO SKCTpeMyMa, Teopema depma, Teopema
00 oOpallileHuu B HYJb MPOU3BOAHOM, TEOpEMa O HEBO3MOXKHOCTH JJIsl MPOU3BOAHON UMETh TOUKU
paspeiBa MepBOTO poja, cieactBue (Teopema JlapOy), OeckOHEUHBIE TPOU3BOIHEIC. PackphiTre
HeonpeaeneHHoctei. [IpaBuno Jlonurans. Jlokanbuas dhopmyna Teitnopa. @opmyna Teitnopa c
OCTaTOYHBIM 4JIeHOM B 00m1eii popme. [Ipumenenne popmyiier Teitnopa kK HEKOTOPBIM (PYHKITHSIM.
HccnenoBanne (QyHKIMI C MOMOIIBIO MPOU3BOIHBIX. DKCTpeMalbHble TOYKU. JlocTaTOYHBIE
YCIIOBHS JOCTIDKEHHsI (DYHKIHEH JIOKATbHOTO SKCTpEeMyMa B 33/JlaHHOW TOYKe. BBITyKIIOCTE.
YcnoBus BeIMykiIocTH ¢yHKmuu. Touku mnepernba. YcmoBusi mneperuba. OOmas cxema
noctpoenus rpaduka Gynkmun. MHTEpIIoNMpoBaHue.

Tema Ne 7. HeonpeaesieHHBIN HHTErpaJ

Tounas nepBooOpa3Has. Wnterpupyemsle ¢yHkiuu. CBONHCTBa HEONPEAEICHHOTO HHTErpaa.
OcHOBHBIE METO/Ibl HHTETPUPOBAHUS (3aMeHa IEPEMEHHON UHTErPUPOBAaHMSI, UHTETPUPOBAHUE 110
yacTsaM). Ta0nuua uHTEerpasoB (¢ 1oka3zaTenbcTBaMu). IHTerpupoBaHue IpoOHO-paliMOHAIBHBIX
GyHKIMI  (BbIAENIEHWE TPABWIBHOM palMOHAIbHOW JpOoOM, pa3joKeHUE MPaBUIbLHOU
palMOHAIBHOM  JpoOM Ha  HpoOCTEHIIMe, MEeTOJ HEOINpEeNeNeHHBIX KO3 (UIMEHTOB,
UHTETPUPOBAHUE  TpPABWIbHBIX  pallMOHANbHBIX  Apodei). Meron  Octporpanackoro.
WuTerpupoBanue  JApOOHO-pallMOHANBHBIX  (YHKIMHA  (MHTETpUpOBAaHHE  MPOCTEHIINX
panMoHaNbHBIX JApoOel, pekyppeHTHas ¢opmyna). HMHTerpupoBaHue TPUTOHOMETPUUYECKUX
BbIpakeHUi. IHTerpupoBaHue nppalioHalIbHbIX BHIPAXKEHUH.

Tema Ne 8. OnpenenieHHbIN HHTErpas

Onpenenenne wuHTerpana Pumana (Hepa3mMedeHHOE pa30MEHUE, €ro CBOWCTBA, JUAMETP
pa3OueHus, pa3MedeHHoe pa30MeHne, UHTerpaibHas CyMMa, OompejeieHne uHrerpana Pumana,
onpezaeneHue (YHKIUU HUHTErpupyeMod 1o PumaHy, eIMHCTBEHHOCTh HHTerpaina Pumana,
uHTerpan PuMana kak npezesn no HeKoTopoi 6ase, OrpaHMYEHHOCTh UHTErpupyeMoi o Pumany
¢yukuun). Kpurepuit unterpupyemoctu ¢yHkuuii no Pumany (ompenenenus cymm /[lapOy,
BEPXHEIO0 M HUXXHETO HHTETPAJIOB, JIEMMBI, KPUTEPUIl U €ro J0Ka3aTelbCTBO, IPUMEPHI PO
¢byuknun Jupuxie u Pumana). DKBUBaJIEHTHOCTb TPEX YCIOBUM MHTEIPUPYEMOCTH (PYHKIIMH 110
Pumany. CnenuanbHblil KpuTepuid HHTErpupyeMocTi ¢yHkuuu no Pumany. Crencrsue U3 Hero.
Meton wunTerpanpHbix cymMm. Kitaccel QyHkumii uHTerpupyemeix mno Pumany. CBoiicTBa
ornpeneneHHoro uHTerpaiga Teopema 00 MHTEIrPUPYEMOCTH CIOXKHON (YHKUIMU. ATUTHBHOCTD
uHTerpania Pumana (teopema, cienctBue u3 Hee). MHrerpan Pumana kak (QyHKUMS OT €ro
BEPXHEro (HWKHETO) Ipeaena uuarerpuposanus. Ilponszsoanas unrterpana. Teopema HproToHa —
JleitOHuna. @opMyinbl 3aMeHbl IEPEMEHHOM M WHTErpUPOBAHUS MO YaCTSIM B OIpPEIEICHHOM
uHterpaie. Ilpumepsl Ha (GopMylibl 3aMEHBI NEPEeMEHHOW M WHTETPUPOBAHUS IO YacTsAM B
OTIpeNIeJICHHOM HWHTerpaie. TeopeMmbl O cpeaHeM 3HaueHWH uHTerpana. Kpurtepuit JleGera
UHTETpUpPYeMOCTH (QYHKUIMU 1o Pumany. MeToabl BBIYHCICHHS ONPEACICHHOIO HHTErpaa.
[lepBast u BTOpast TeopeMbl O cperHeM 3HaueHuH. OrnpeneneHrue HECOOCTBEHHBIX HWHTETrpPajioB



nepBoro 1 Broporo poaa. Kpurepuit Komu u focratounblie yciaoBHs CXOIUMOCTH HECOOCTBEHHBIX
UHTETPAIIOB. AOCONIOTHAasT ¥  yCIOBHAas  CXOJMMOCTh  HECOOCTBEHHBIX  HHTETPAJIOB.
HecoOcTBeHHbIe WHTErpanbl BTOPOro poja (OCHOBHBIE ONpENENICHHsS U CBOMCTBA). 3aMeHa
MEPEeMEHHON W MHTETPUPOBAHKE IO YacTSIM B HECOOCTBEHHOM HWHTerpayie. | eoMmerpuueckue u
busznyeckue MNPUIOKEHHUS] ONpeAeNEHHOro uHTerpaia. Teopema O AJMHE IyTrd KpPUBOHM.
CrnenctBue. [Ipumep: BEIUUCICHHUE UTHHBI IyTH TUKIOUABL. [Inomans miockol Gurypsl u 0obeM
tena. ['eomerpuueckue npuiioxeHus ornpeaeneHHoro unrerpaia (Ilnomaas kKpuBoIMHEHHON
Tpaneuuu. [lnomane kpuBonrHenHoro cekropa. nuHa nyru xkpuBoid. [lmomaas moBepXHOCTH
BpaieHus. O0bem Ttena). [Ipumepsl. dusnyeckue NPUTIOKEHUS OMPEIEIEHHOT0 HHTErpaa.
LlenTp TskecTn KpuBoi. PaboTa nmepeMeHHON CHIIBI.

Tema Ne 9. luddepenunanbHoe ucuucjieHne PyHKIHN HECKOJIbKHUX NepeMeHHbIX
Hexoropele noHsaTus obueil Tonosoruu. Merpuueckue npocrpancTa. OnpeneneHue QyHKIUUA
IBYX U Ooee nepeMeHHbIX. [ eomeTprueckoe n3o0paxkenue (yHKINU IBYX epeMeHHbIX. [Ipenen
GyHkuuu 1ByX nepeMeHHbIX. OmnpeneneHue HENpepbIBHOCTH (DYHKIUHM JIBYX IEPEMEHHBIX.
OcHoBHbBIE CBOICTBa HENpPEPHIBHBIX (YHKUUH ABYX IEpeMEHHBIX. YacTHbIE IPOU3BOJHBIE.
[Toustue nuddepenuupyemoctn Qynkuuu. HeoOxoaumble U J1OCTATOYHBIE — YCIOBUS
muddepenmpyemoctu pyHkuuu. [IponsBoansie cinoxubix GyHKuuid. Juddepennman GyHKium.
[TpubnukeHHble BBIUMCIEHUS C MOMOIIbI0 Juddepennmana. [‘eomerpuueckuii  cMbica
muddepennmana. KacarenpHas miockocTh 1 HOpMaib K MOBepXHOCTH. [Ipon3BoHbIE PyHKIINY,
3aJaHHOW HEABHO. YacTHbpIE IPOMU3BOAHBIE BBHICIIMX IOPSAKOB. YCIOBHE HE3aBUCUMOCTU
3HaYCHUH CMEIIAaHHBIX IPOU3BOAHBIX OT mopsaaka auddepenuupoBanus. Juddepenmans
BbICHIMX NOpAAKOB. [Ipon3BoaHas no Hanpasiaenuto. I'paguent. @opmyina Teiopa 1 GyHkunm
MHOTUX IEpEMEHHBIX. ODKCTpeMyMbl (PYHKIMM IBYX NepeMeHHbIX. HeoOxonumble ycioBus
sKkcTpeMyMa. JlocTtaTouHble yclIoOBHUs 3KCTpeMyMa (DYHKIMHM ABYX HEpPEMEHHbIX. Y CIOBHBIN
skcTpemyM. HaxoxneHne HauboIbIIero 1 HAaMMEHBUIEr0 3HaYeHUH B 3aMKHYTOW OIpaHU4YEHHOMN
o0nacTH.

Tema Ne 10. KpaTHbie 1 KPHBOJIHHEHbIC HHTErPAJIbI

JIBoitHol mHTerpan Pumana. OmpeneneHue U ycjaoBHs CYIIECTBOBAaHHUS JBOMHOIO MHTErpaia.
["'eomeTpuueckuii cmbici aBoitHOro nHTerpana. Cymmsl lapOy u ux cBoiicta. Kpurepuit Pumana
MHTETpUpyeMocTd (YHKIUU Ha mnpsMoyrojbHuke. CBoiicTBa nBOHHOro uHTErpana. CBeneHue
JIBOMHOTO MHTErpaja K MOBTOPHOMY (cilyyail MpsiMOyrojbHOH obnactu). CBelleHHE ABOWHOIO
MHTETpajia K IOBTOPHOMY (cllydail KpUBOJMHEHHON o0nacTh). 3aMeHa EPEMEHHBIX B JIBOWHOM
uHTerpaie. ['eomeTpuueckue MPUIOKEHHUS JBONHHBIX HMHTErpayioB (BBIYMCICHHME IUIOLIAIU
¢burypsl, o0beMa Tela U MI0IAAN TOBEPXHOCTH ). DU3nuecKkue NpUiIoKeHHs IBOMHOI0 HHTErpasa
(BBIUMCIIEHME MAacChl MaTepUalbHOW IJIACTUHKH, BBIYUCIEHHE KOOPIMHAT LIEHTpa Macc M
MOMEHTOB HMHEpLUHU IJIACTUHKHU). TpoiiHoi mHTerpan Pumana. OmnpeneneHue U BBIYUCIEHUE
TPOMHBIX MHTErpajgoB. OCHOBHBIE CBOMCTBAa TPOMHOIO HHTETpajia 3aMeHa IIEPEMEHHBIX B
TpoliHOM wuHTerpane. ['eomerpuueckue M (U3NYECKUE MPHIOKEHUS TPOWHBIX MHTErPajIoOB.
OmnpeneneHue KpUBOJMHEHHOIO MHTErpaja IEpBOr0 poja. BberuncieHue KpUBOJIMHEHHBIX
MHTErPAJIOB MEPBOTo poja. OnpeneneHre KpUBOIMHENHBIX HHTETPAIOB BTOPOT'O POJIa, CBECHHE
UX K ONPEIEIICHHbIM MHTETpajlaM. BrlunciieHne KpUBOJMHENHBIX HHTErpasioB 2-ro poga. CBs3b
MEXIy KpUBOJIMHEMHBIMH HMHTerpanamu l-ro um 2-ro poxa. CBolcTBa KpPUBOJIMHEHHBIX
unrerpanoB. Gopmyna ['puHa. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOIO MHTErpaja OT IyTH
uHTerpupoBanus. HWHrerpupoBanue mnonHbIX Auddepenunanos. Hekoropele mnpuiokeHUs
KPUBOJIMHENHBIX UHTETPATIOB 1-T0 U 2-0r0 poja.

Tema Ne 11. YUncsioBbie M PyHKIHOHAJIbHBIE PSABI

OcHoBHbIE ompezaeneHuss U cBoicTBa cxosamuxcs panoB. Kpurepuit Komm. Yucnoseie psibi
(OCHOBHBIE OTpeNeCHUs, YTBEpXKIACHHEe 00 OCTaTOYHOM uJieHe psaa). YucioBble psibl.
YTBepkaeHue 00 OTOpachlBaHMM JIOOOTO KOHEYHOrO YHCa YJICHOB psia, YTBEpXKICHUE



(HEOOXOMMMBIA TIPU3HAK CXOAUMOCTH psaa). UumcnoBbie psiapl. Teopema (kputepuii Komm),
teopema (kputepuit Komm s pacxoaumoctd psiga). PAnbl ¢ HEOTpHUIATEIbHBIMU YWICHAMH
(ompenenenusi, TeopemMa 00 OrpaHUYEHHOCTH MOCIIEI0BATEIbHOCTH YaCTUYHBIX CYMM, MPU3HAKU
cpaBuenus. [lpmsnak J[lamam6Gepa. [lpusnak Komm. Ilpusnax PaaGe. Ilpusnakum Kymmepa,
beprpana, I'aycca. MnTterpanbnpiii npu3Hak Kommu — Maknopena. AOGconroTHas W yCIOBHas
cxoauMocTh panoB. Psapr JleitOnuma. Ilpusnak Jleitonuna. Onenka ocratka psga JleiOHuma.
®dopmyna auckpeTHoro npeodpazoBanus AGems. [lpusnaku A6ens u dupuxie. IlepecranoBku
4JICHOB psAfa. Apu(pMeTHUECKUE ONepanuy HaJl CXOIIIIMUMUCS psiiaMu. [|BOiHBIE U TIOBTOPHBIE
psnel. CBOMCTBA CXOAAIIMXCA PAAOB U X cyMM. DyHKIIMOHAIbHBIE OCIEA0BATEIIBHOCTH U PSAJIbI
(ocHoBHBIE ompeaencHus). Paznmoxenus paznuuHblx ¢(yHkimmid mo Qopmyne Teitnmopa kak
npuMepsl PyHKIIMOHANBHBIX psfoB. Psn Teinopa. PaBHoMepHas cxogumocth. OnpeneneHus,
TEOpeMa O HENPEPBIBHOCTU CYMMBI psjia B TOUKe. PaBHOMEpPHO OrpaHMYEHHBIE HA MHOXKECTBE
MOCJIEA0BATEIbHOCTH. Kpurepuit paBHOMEPHOI CXOJMMOCTH (b yHKIIMOHAIIbHOM
nocueaoBarenbHocTH (kputepuil Komm u ero orpunianue). [lpusHaku paBHOMEPHOM CXOIUMOCTH
(kpuTepuii  paBHOMEPHOM  CXOAMMOCTH JUIi  OECKOHEYHO Majod  (PYHKIIMOHAIBHOU
MOCJIEIOBATEIBHOCTH, ONpENeIeHne MaKOpaHThI, IpU3HaK Beiepmtpacca, nmpuzHaku AGens u
Hupuxine). [lounennoe nuddepeHnrpoBanne u UHTErpupoBanue psga. CTeneHHbIC PSAIbL
Teopema AGens. beckoHeuHble TPOU3BENCHUS.

Tema Ne 12. [IndppepenunaibHbie ypABHEHHSA.

3anauu, npuBojsmue K auddepenunansupiM ypaBHeHUAM. OCHOBHBIE omnpenieneHus. Pemenue
npocredmmx aupdepeHIuanbHbIX ypaBHeHHH. JluneiHsle nuddepeHnnansupie  ypaBHEHUS.
JuddepeHumanbable ypaBHEHHsT MEPBOr0 MOPsAKAa M UX NPUMEHEHHE. YPaBHEHMs BBICIIUX
nopsaKkoB. JInHelHbIe ypaBHEHHs BTOpOro nopsiaka. Jinneiinsie nuddepeHnmansapie ypaBHEHUS
BTOPOIO MOPsi/IKA C TOCTOSHHBIMU KO3((DUIIMEHTAMH.

3. IlepedyeHb yueOHO-MeTOAUYECKOT0 o0ecnieYeHHsl TUCHHUIIIMHBI (MOYJIs1)

- MYJIbTUMEIWUHBIC TPE3CHTAMOHHBIE MaTepUANbl 10 JUCHHUILIMHE (MOIYJIIO)
IIPEJICTaBJIEHbI B 3JIEKTPOHHOM Kypce B OOC MAY;

- METOOWYECKHE VyKa3aHWs K BBINOJHEHHIO TPAKTHUYECKUX/KOHTPOJIBHBIX  padboT
IIPEJICTaBJIEHBI B 3JIEKTpOHHOM Kypce B OOC MAY;

- METOJIMYECKHE MaTepuaibl AJisi OOYy4alolmUXCs MO OCBOCHHMIO IUCIUIUIMHBI (MOIYJIs)
npejcTaBieHbl Ha opunuanbHoM caiite MAY B pasaene «MHpopmanus no oOpa3oBaTebHBIM
porpaMMam, B TOM YHCIIE aJalITUPOBAHHBIMY.

4. ®oHJ OLEHOYHBIX CPEICTB MO JUCHUIIMHE (MOTYJII0)
SIBnisieTcst OT/IENBbHBIM KOMIIOHEHTOM 00pa30BaTeNbHOM MporpamMMsl, pa3paboTad B ¢opme
OTJIEIbHOIO JJOKYMEHTA, BKJIFOYAET B CeOs:
- TIepeueHb KOMIETEHIMI C yKa3aHUEM 3TaroB UX (GOPMHUPOBAHUS B IPOLIECCE OCBOCHHUS
JUCIUIINHBL (MOJYJIs1);
- 3a/1aHUs TEKYILEro KOHTPOJIS;
- 33/1aHUS TPOMEXKYTOUHOM aTTecTaliy;
- 3aJIaHKsI BHYTPEHHEH OLIEHKU KadyecTBa 00pa3oBaHuUsI.

5. IlepevyeHb OCHOBHOI M 1I0NOJTHUTEJIBLHON Y4eOHOM JIMTEepaTyphbl (TIeUaTHbIE U3/1aHuUS,
AIIEKTPOHHBIE YUeOHbIe U3/1aHUS U (MJIN) PECYPChl ANEKTPOHHO-OMOIMOTEUHBIX CUCTEM)

Ocnognas numepamypa:
1. Illunaues, B. C. Beiciias matemartuka. [Tomubiii kypc B 2 T. Tom 1: yueOHUK ais By30B /
B. C. lllunayes; mox penmakumeit A. H. TuxonoBa. — 4-e u3m., ucnp. U gom. — Mockaa:
N3znarensctBo FOpaiit, 2024. — 248 c. — (Briciiee obpa3oBanue). — TekcT: 2eKTpOHHBIH //


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

ObpasoBarenbhas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537837 (mara
obpamenus: 19.05.2024).

2. lunaues, B. C. Bricmas maremaruka. ITomusni kype B 2 T. Tom 2: yueOHUK i By30B /
B. C. lllunayes ; nmox penakmueit A. H. TuxonoBa. — 4-e¢ usn., ucnp. u gon. — Mockaa:
MznarenscrBo HOpaiit, 2024. — 305 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-
07891-6. — Tekct: anextponHsid // OOpa3oBarenbHas miarpopma HOpait [caiiT]. —
URL: https://urait.ru/bcode/537838 (mara obpaienus: 19.05.2024).

3. Jlyary K.H. C6opnuk 3anau no Beicuieit Mmarematuke / JIyary K.H., I[Tucemennsrii JI.T., ®enun
C.H., llleBuenxo FO.A. — M.: Aitpuc-tipecc, 2008. — 576 c.

Jononnumensnan 1umepamypa.

4. Tloramnos, A. I1. JluneitHas anreOpa u aHATUTUYECKAs] TEOMETPHS: YICOHUK U MTPAKTUKYM JIJIst
By30B/ A. Il [lotamoB. — Mocksa: M3marensctBo FOpaiit, 2024. — 309 c. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-01232-3. — Texkcr: anektponHslid // OOpa3oBaTenbHas
wiatrhpopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/536935 (nata oOpamieHus:
19.05.2024).

5. baBpun, W. WM. Maremarndeckuii aHanu3: Y4YCOHHK HM MPAKTAKYM JJIS IPHUKIATHOTO
OakanaBpuara / W. 1. baBpun. — 2-e¢ u3z., ucnp. u gomn. — Mocksa: M3natenscTBo FOpaiiT,
2022. — 327 ¢. — (bakanasp. Akagemuueckuii kypc). — ISBN 978-5-534-04617-5. — Tekcr:
3JIEKTPOHHBIN /l OobpazoBarenbHast wiardopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/507814 (nara obpaimenus: 19.05.2024).

6. [TaxomoBa, E. I'. JIuneitnas anreOpa u ananutudeckas reometpust. COOpHUK 3ajaHuil: yueOHOE
nocobue musa By3oB/ E.I'. [Taxomoa, C. B. PoxxkoBa. — Mockpa: U3natensctBo FOpaiir,
2024, — 110 c.— (Beicmiee o6paszoBanue). — ISBN 978-5-9916-7541-3. — Tekcr:
AJICKTPOHHBIN /l OobpazoBarenbHast miaTdopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/534429 (nara obopamenus: 19.05.2024).

7. KertmanoB, A. M. Marematudeckuii aHanu3: ydeOHOe mocobme s OaxamaBpos /
A. M. KeitmanoB. — MockBa: M3matensctBo IOpaiit, 2019. — 607 c.— (bakanasp.
Axanemmuuecknii  kypc). —  ISBN 978-5-9916-2785-6. — TekcT: 9neKTpoHHBIA  //
OopazoBarenbHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/425244.

6. Ilpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

1) Ungopmayuonnasn cucmema « EOunoe okno 0ocmyna Kk 00pazo8ameibHbiM pecypcams»
- URL: http://window.edu.ru

2) Cnpasouno-npagosas cucmema. Koncynomanm [lnioc - URL: http://www.consultant.ru/

3) OOO «CoBpeMEHHBIE Menua TEXHOJIOTMHM B OOpa30BaHMM U KYJIBTYpe»
http://www.informio.ru/

7. IlepedyeHb JIMIIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
odecrieyeHHsl, B TOM YHCJIe 0T€YECTBEHHOT0 IPOU3BOICTBA

1) Ogpucnwiti naxem Microsoft Office 2007

2) Cucmema onmuueckozo pacnosnasanusi mexcma ABBYY FineReader
3) Jucnemuep apxueos 7-Zip

5) Aumusupycunas npoepamma Kaspersky Anti-Virus

8. O0ecneuenne ocBOCHHMA TUCHHUILINHBI JHI ¢ MHBATHAHOCTHIO 1 OB3

Obyuaromuecs U3 yucia UHBaIUA0B U ull ¢ OB3 obecnieunBaroTCsl NEYaTHBIMU U (WJIH)
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B (hopMax, aanTUPOBAHHBIX K OTPAaHHMUYCHHSIM MX
3JI0POBBA.
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9. MarepuajibHO-TEXHHYECKOE OOecnevyeHue JUCHUNINHBI (MOIYJIs1) TIPEICTABICHO B
npunoxennu k OITOIl «MatepuaibHO-TEXHUYECKHE YCIOBHUS pealu3ali 00pa3oBaTelbHON
IIPOrpamMMbl» U BKIIFOYAET:

- y4eOHBIC AayAWTOPHH JUIS TIPOBEIACHHS Y4YEOHBIX 3aHATHH, MPETYCMOTPEHHBIX
nporpaMMoil OakanaBpuaTa, OCHAILEHHbIE OOOpPYIOBAaHMEM U TEXHHYECKHMMH CpPEICTBaMU
00y4eHus;

- IOMEIIEHUsT  JUISI  CaMOCTOSITeNIbHOM ~ paloThl  OOy4YalOIIMXCs,  OCHAIICHHbBIE
KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBHIO MOAKITIOUYCHUS K ceTu «MHTepHEeT» U 00ecreueHueM
JIOCTYTIA K 3JIEKTPOHHON HH(POPMAIIMOHHO-00pa3oBarenbHol cpene MAY.

JlommyckaeTcs 3aMeHa 000pYI0BaHUSI €T0 BUPTYaTbHBIMH aHAJIOTaMH.

10. Pacnpenesenne Tpya10eMKOCTH IO BUAAM YUeOHOM 1esITeIbHOCTH
Ta6muma 1 — Pacnipenenenue Tpya0eMKOCTH

Pacrnipenenenue Tpyj0eMKOCTH AUCUMILIMHBI (MOIYJIs) 110
Bun yuebHoM opmam oOy4eHust
JESITEIIbHOCTH Ounas
C
1 > eMeCTp3 4 Bcero yacos
Jlekuyu 30 24 36 36 126
[IpakTuyeckue 3aHATHS 30 26 36 36 128
CamocTosTenpHas pabora 57 67 36 36 196
IToaroroBka k
IPOMEKYTOYHOM 27 27 36 36 126
aTTecTaluu
Beero uacos 144 144 144 144 576
M0 JMCUUNJIHHE
/ 13 HUX B opMe
MPAKTUYECKON MOJATOTOBKU
@DopMBbI TPOMEKYTOUHOM aTTECTAIIMH U TEKYIIET0 KOHTPOJIS
DK3aMeH C C C) C) 108
KonnuecTBO KOHTPOJIBHBIX 5 5 9 5
pabot
IlepeyeHb NpaKkTHYECKUX 3aHATHI M0 popmMam 00ydeHUs

Ne .

Tembl NPAKTHYICCKUX 3AHATHH
m\n

1 2
Ounas dgopma
1 cemecTp

1 | Matpunp! u onpenenurenn. CBOWCTBa onpenenuTeneit

2 | Onepanuu HaJl MaTpUIlAMH

3 | Panr marpuusl. O6paTHas MaTpuua

CucreMbl TMHEHHBIX YpaBHEHUH. PellieHue cucTeM JIMHEHHbBIX ypaBHEHHI C TIOMOILBI0 00paTHOM
4 | matpunpl. Pemenne cucreM TMHEHHBIX ypaBHEHUH MeTooM ["aycca. Penenne HeBBIPOXKIEHHBIX
nuHeHbIX cucteM. @opmynsl Kpamepa




Jluneitnpie onepanuu Ha BekTopamu. [Ipoekunu BekTopoB. Pa3inoixkeHre BEKTOPOB 1O opTaM
KOOpJMHATHBIX oceil. Moynb BekTopa. JIelcTBUs HajJ BEKTOpaMU

CrayiipHOE IPOM3BEICHHE BEKTOPOB, €r0 CBOMCTBA. [ IpnitoxeHus CKaJIipHOTO TIPOU3BEICHHUS

BeKTOpHOC IMPOU3BCACHUC, CTO CBOICTBA U IMPpUMCHCHUC. CmMenranHoe IMPOU3BECACHUC BEKTOPOB,
€ro CBOMCTBA U MPUIJIIOKCHUA

Mertoa KoOpAWHAT Ha TIOCKOCTH. OCHOBHBIC TIPIIIOKCHISI METOIa KOOPAWMHAT

TIpsimasi Ha MIIOCKOCTU. Y paBHEHUS MPSMON Ha IIIOCKOCTH

VYron MCXKAY ABYMsS MIPSAMBIMU. Ycaopus NnapauICJIbHOCTU U MEPIICHAUKYIIAPHOCTU ABYX IIPAMBIX.
PaccrostHue oT TOUKHU 10 HpHMOﬁ

Kpusbie Broporo nopsinka. Oxpyxa0ocTh. Dmwarc. ['nnep6ona. [lapadona

MeTo1 KOOpIWHAT B MPOCTPAHCTBE. Y paBHEHMsI ITIOCKOCTH B MTPOCTPAHCTBE

IInockocth 1 npsamMas B IpOCTPAHCTBE. Yron MCKAY ABYMS IJIIOCKOCTAMMU. YcnoBus
MapauICJIbHOCTH U NCPINCHAUKYJIIAPHOCTU ABYX IUIOCKOCTEM. PaccTosiHME OT TOUKH J0 IIIIOCKOCTHU

YpaBHeHUs NPSAMOI B IPOCTPAHCTBE. YTOJ MEXY NPAMBIMU. Y CIIOBUS MapaJIENbHOCTU U
MEPHEHANKYIAPHOCTH ABYX MPSAMBIX. YTOI MEXIY NPSMOH U INIOCKOCTBIO. Y CIIOBUSA
MapauieIbHOCTU U NEPICHIUKYIISIPHOCTH MPSIMOM U TUIOCKOCTHU. Y CIIOBUE MPUHAICKHOCTH
IPSIMOM INIOCKOCTH

IToBepXHOCTH BTOPOTO MOPSAKA

2 cemecTp

MmuosxectBo. Oneparuu HaJl MHOKeCTBaMH. BerecTBeHHbIE Yrclia

DyHKIUHU, UX OCHOBHBIEC XaPAKTEPUCTUKH

YucIioBbIE OCIEN0BATEILHOCTH. beCKOHEUHO MaJible 1 OECKOHEYHO OOJIBIINE
[MOCJIEIOBATEIILHOCTHA U X CBOMCTBA

IIpenen mociieqoBaTENILHOCTH, CBOMCTBA NMPEAENOB. BeunciieHrue npeneaon

[Mpenen uyucnoBoit pynkuuu. HempepbIBHOCT 37IeMEHTapHBIX QYHKUWH. 3aMedaTebHbIe
IIPEIENbL

HemnpepriBHOCTS PyHKIIMK Ha MHOKecTBe. OOIIMe cBOWCTBA (DYHKIIHIA, HEIPEPHIBHBIX HAa OTPE3KE

~N |O 01 (B W (N

[Ipupamenne ¢pynkuuu. [IponsBomnas ¢pyHKkmn. I'eomMeTpruecknii 1 MEXaHMYECKUI CMBICIT
npou3BoaHoH. [Iparwia quddepenuporanus. BerauciaeHne mponu3BOIHBIX

[MpousBoHbIe AmeMeHTapHBIX QyHKIHN. JJuddepennmpoBanne cnoxHol QyHKINH.
ITponsBoanas 0OpaTHON QyHKIIMU

ITpousBoaHble BbICIIMX MOPAAKOB. IIpon3BoaHas GpyHKIMH, 3a1aHHON TapaMEeTPHUECKH.
[TpousBoaHast GYHKIUH, 33JaHHON HESIBHO

10

Juddepennman pynkimn. Jnddepennmans Beicimx nopsakos. [lpumenenue auddepenmanos

11

PackpriTue Heonpenenennoctell. [Ipasuno Jlonurana. @opmyina Teinopa ¢ OCTATOYHBIM YICHOM
B 00m1eit hopme. Ilpumenerne dhopmyiel Telropa kK HEKOTOPEIM (QYHKIIHASIM

12

HccnenoBanne QpyHKIMIA C TOMOIIBIO TIPOU3BOIHBIX. Bo3pacTanue u yObiBaHNE (YHKIIUU B TOUKE.
JlokanbHble 3KkcTpeMyMbl. Beimykiocts. Touku niepernba. Y ciioBus neperuoa.

13

Acumnrotel. O0nias cxema noctpoeHus rpaduka GyHKINH

3 cemecTp

Heonpenenennsiii uarerpai. [lepsooOpazHasi. CBoicTBa HEONPEIeICHHOTO HHTErpaJia

OCHOBHBIE METO/Ibl HHTEIPUPOBaHMSI (3aMeHa TIEPEMEHHON MHTEIPUPOBAHUS, HHTETPUPOBAHHE 110
JacTsIM).

WnTerpupoBanne 1poOHO-pallMOHANBHBIX (QYHKIMH (BbIIENIEHIE TPAaBUIBHON palMOHATIbHON
JpoOu, pa3lioKeHHEe PaBIUIFHON pallHOHATIBHOM JPOOH Ha MPOCTEHIIHE, METOJ] HEOIIpe eI HHBIX
k03 PHUIIMEHTOB, HHTETPHUPOBAHUE MTPABMIIBHBIX PAIIMOHAIBHBIX JIPo0Oei).

WHTerpupoBanue TpUrOHOMETPUUECKUX BhIpakeHUH. IHTErprupoBaHie HppalliOHaIbHBIX
BBIPaXKEHHH.

Ompexaenennslii naTEerpait. Teopema Hetotona — JleitOamia

DopMyIbl 3aMEHBI IEPEMEHHON U MUHTETPUPOBAHHSI 110 YACTSM B OIIPENEIEHHOM HHTErpaJie

MCTOZ[I)I BBIYHCJIICHUS ONPCACIICHHOTO MHTCTPaJIa.

HecobOcTBeHHbBIE HWHTCIpaJibl IICPBOT'O U BTOPOI'O poJa

3ameHa HepeMeHHOﬁ 1 MUHTCTPUPOBAHUC 10 YACTIAM B HECOOCTBEHHOM HHTCTpAJIC

I'eomerpryeckre u GU3NUECKUE MPUIOKEHUS ONpeaeéHHOro HHTerpana. [homans miockoi
burypsl 1 00beM Tena

JnuHa nyru xpuBoil. [lnomane noBepXHOCTH BpalleHHsI




12 | JuddepenunansHoe ucuncieHue QyHKIMN HECKOIBKUX epeMeHHbIX. [Ipeaen dynkunm nByx
IEPEMEHHBIX

13 | HenpepbIBHOCTD (GYHKIIMH IBYX MepeMeHHbIX. OCHOBHBIC CBOWCTBA HEMPEPBIBHBIX (DYHKIMN IBYX
nepeMeHHBIX. YacTHbIe MPOU3BOIHBIE

14 | TIpousBoauble caoxHBIX QyHKIMNA. Juddepenunan pynkuun. [pubnrkeHHbIE BEIYUCICHHUS C
nomotneio nuddepennnana. 'eomerpudeckmii cMbict nudepennnana. KacaTenpHas mIocKOCTh
Y HOpMaJlb K TOBEPXHOCTH.

15 | IpousBoaHble PyHKIMH, 3aJaHHOHN HesiIBHO. YacTHBIE MPOU3BOAHBIEC BEICHIMX MOPSAKOB

16 | duddepenunansl BEICIIMX TOPSIKOB

17 | Ilpou3BoaHas IO HaNpaBICHUIO. | pagueHT.

18 | DkcTpeMyMbl PYHKIMH ABYX TIepeMEeHHBIX. HaxoxieHre HanOoIbIIero 1 HAMMEHBIIIETO
3HAa4YCHUH B 3aMKHYTOH OrpaHUYEHHOI 0071acTH

4 cemecTp

1 | KparHple 1 KpHBOJIMHEHHBIC HHTETPAIBL. TBOWHOM HHTETpalL. I eoMeTprIecKuii CMBIC TBOWHOTO
nHTerpana. CBOMCTBA ABOMHOTO WHTErpaja

2 | CBenenue IBOWHOTO MHTETpaja K IOBTOPHOMY (CiIydail mpsIMOYTroJibHOM 00macTH). CBeneHue
JIBOMHOr0 MHTErpaja K MOBTOPHOMY (ciydail KpUBOJUMHEHHOM 06J1acTH)

3 | 3ameHa nepeMeHHBIX B ABOMHOM HHTerpaie. I eomerpuueckue u pusndeckne NpuiIoKeHNs
JBOWHBIX HHTETPAJIOB

4 | Tpoiinoit naTerpan Pumana. Beruucnenue TpolHBIX HHTErpasioB. OCHOBHBIE CBOMCTBA TPOHHOTO
MHTerpaia

5 | 3ameHa nepeMeHHBIX B TPOMHOM HHTErpaie. ['eomerpudeckue 1 Gu3nvIecKue NpUiIoKEeHUS
TPOMHBIX HHTETPAJIOB

6 | BerunciaeHre KpUBOJUHEHHBIX HHTETPAJIOB IIEPBOrO Poja

7 | BerunciaeHne KpUBOJUHEHHBIX HHTETPAJIOB BTOPOTO poJia

8 | CBs3p MeX Iy KpUBOJMHEHHBIMU HHTETparamMu 1-ro u 2-ro pona. CBoiCTBa KPUBOIWHEHHBIX
uaTerpanoB. ®opmyna ['puna. MaTerpupoBanue nmomusix auddepenmnuanos. [punoxenus
KPUBOJIMHEMHBIX HHTErpajioB 1-ro u 2-oro poja

9 | Yucnossle psinbl. Psanbl ¢ HeoTpunaTenbHeIME WieHaMu. [IpusHaku cpaBHenus. [IpusHak
Jamam6epa. [Ipuznak Komm. MaTerpanpaerii npusznak Komm — Maknopena

10 | AGcouroTHas M yCIOBHAS CXOIUMOCTB psiioB. Pser JleiOnuta. [Ipusnak Jleiioauma. Onenka
ocratka psna Jleitonuna. [Tpusnaku Abens u Jupuxie. ApudmMeTnuecKie ornepamniuy Ha
CXOJISIIMMUCS PSIAMH

11 | ®yHKUMOHAIBHBIE TOCIEI0BATENBHOCTH U PAAbL. Pasnoxenns pa3auyHbIX GyHKIUH 1o popmyrie
Teitnopa xak mpuMeps! GYHKIIMOHATBHBIX panoB. Psaaer Teitnopa n Maknopena

12 | PaBHOMepHas cxoUMOCTb. KpuTepuii paBHOMEpHO# cX0AUMOCTH (HyHKIIMOHATBHOM
nocieaoBaTenbHOCTH. [Ipu3Haku paBHOMepHO# cxoaumocTH. [IpusHak AGens

13 | 3apauu, npuBoasMe K AuddepeHInaIbHbIM ypaBHEHUSIM. Pemenre npocreimmx
JuQepeHIInaTBEHBIX YPaBHEHUH

14 | Iuddepenumansaple ypaBHEHUS IEPBOTO MOPIIKA. YPABHEHHUS C Pa3ICISIONIIMUCS
nepeMeHHbIMU. OHOPOIHBIE YPaBHEHHS

15 | Jluneiinble quddepennnanbible ypaBHeHHs. Y paBHeHnne bepaymm

16 | Jluddepennmansabie ypaBHEHHS BBICIINX MTOPSIKOB.

17 | Jluneiinble quddepeHnnanbHple YpaBHEHHs BTOPOTO MOPSIKa

18 | Jluneiinble quddepeHnnanbHble YPaBHEHHUS C TOCTOSHHBIMHU KO HIIMEeHTAMH




