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1. He.]'ll/l OCBOCHHUSA TUCHHUITIJINHBI

Henp qucnumumnel «MaTteMaTnka (MaTeMaTtndeckas (Pu3nka)» — MOAroToBKa OaKaaaBpoB,
BJIQJICIOIINX 3HAHUSAMU B 00beMe, He0OX0AMMOM ISl U3yUECHHUS CHICIUATbHBIX AUCIUTIINH.

2.Mecto mucuuniaudbl B crpykrype OIIOII 6akanaspuara

Jucuumumna «Martematrka (MareMaTideckasi (pu3muKa)y» Ui HalpaBJICHUs OTOTOBKA
05.03.05 — [IpuknagHasi THAPOMETEOPOJIOTHSI OTHOCUTCS K IMCHUIUIMHAM 0a30BOM 4acTH

MaTEMaTU4YECKOT0 U €CTECTBEHHOHAYYHOTO LIUKJIA.
I[JDI OCBOCHUA HaHHOﬁ JUCHUITIIINHBI, 06yqa}0umecsl JOJDKHBI OCBOUTH MaTE€MaTHYCCKUEC
JUCLMILIMHBI CpeIHEro oOiero oopa3oBaHusl.
[TapannensHo ¢ quctuIuinHON «MareMartuka (MaTeMaTuyeckas Gu3nKa)» U3y4aroTcs

TUCIUTUTUHBL: «DPusukay, «HpopmaTukay.
Jucuunnuna «Marematrka (MaTemaTrueckas (pusmuka)» siBisercs: 6a30BOM AJs OCBOECHUS

TUCIUTUTNH «YueHue 00 atmocdeper, «Yuerue o ruapochepe.

3. Komnerenuuu odyuaromerocsi, popmMupyembie B pe3yJibTaTe 0CBOCHUS IMCIHIIIMHbI
[Ipouecc nzyueHus: AMCUUIIIMHBI HAIIPaBieH Ha (POPMHUPOBAHUE CIAEAYIOMINX KOMIIETEHIIUHA
KomneTeHTHOCTHaA KapTa AUCLUNANHDI

Kopg KomneTteHuyus
KomMmneTeHuum
OnK-1 CriocoOHOCTh TMpPEACTaBUTh COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE

3HaHUH OCHOBHBIX MOJIOKEHHI, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK,
(bM3UKHM U MaTeMaTHKU

KntoyeBbiMn KOMNETEHUMAMKU, POPMUPYEMBIMU B MPOLLECCE U3YUYEHMA ANCLNNANHDI
asnaotca: OMNK-1

YpoBHeBoe onncanue npu3HakoB komnerenuuu OIIK-1:

YpoBeHb 0CBOEHMS IIpu3Haku nposiBjieHUst
[IpoaBuHyTHII Crioco0eH OCyIIEeCTBISTh aHATN3 JAHHBIX 110 MPUKIATHON
TUAPOMETEOPOJIOTHH
bazoBwrrii YMmeeT ocyecTBIsITh 00paboTKy HHGOpMaIuu
MuHuManbHbIN Nmeer npencrasienrne 00 OCHOBHBIX pa3jieiax MaTeMaTUKH

B PE3yiIbTaTC OCBOCHUS JUCHUIIJIMHBL 06y11a10mm71051:

JOJIKCH 3HATh:

— OCHOBHBIC ITOHATHUSA MaTCMAaTHUKH,

— OCHOBHBIC MCTOJbl MAaTCMAaTUKH,

— OCHOBHBIC METOJbI IPUMCHCHUA MATCMATUKHU K PCIICHUIO IIPAKTUYCCKUX 3a10aY,

HOJDKEH YMETD:

— pCuIaTh NPAKTUYICCKUEC 3a1a4r PA3JIMIHBIX TUIIOB;

JOJIZKCH HMETDb npeacraBjicHue 0 MNEPCHCKTUBHLIX  HAIPABJICHUAX  Pa3sBUTUA
MAaTEMAaTUYCCKHUX MECTOJOB PCHICHUSA MMTPAKTUYCCKUX 3a/1a4.



4. CTpykTypa u coaep:KaHue TUCHUILIUHBI
OO0mast TpyI0eMKOCTh UCIUILINHBI COCTaBIseT 14 3aueTHBIX equHul, 504 gaca.

O0BEéM TMCHUTINHBI Bcero yacos
Ounas ¢popma 00y4yeHus
2019 ron nabopa
Oo0mas Tpy10éMKOCTb M CUMILIUHBI 504
KonTakTHast paGoTa ody4yarommuxcs ¢ 196
npenoaaBaresisiM (II0 BHIaM ayIUTOPHBIX Y4eOHBIX
3aHATHIA) — BCEro:
B TOM 4YHCIJIC:
JIEKIINHU 98
MIPaKTUYECKUE 3aHATH 98
CamocrosTeabHas padora (CPC) — Bcero: 308
B TOM YHCIJIC:
KypcoBasi paboTa -
KOHTpOJIbHAs paboTta -
Buag  npomexyToyHOM arTecTanuu JK3aMeH
(3a4eT/3K3aMeH)
4.1. ConeprxaHue pa3aesioB AU CHUNITIHHBI
OuHoe 00y4eHHe
2019 r. nabopa
Buasbi yueoHoii Dopmbl 3ansaTHus B
Pa3nes u tema padoThI, B T.4. TeKylero AKTUBHON U
Ne AU CHUILINHBI CaMoOCTOATEJIbHA KOHTPOJIA HHTEPAKTHBHO
n/n = s1 padora ycneBaeMocT | H popme, yac.
$ | crymeHTOB, Yac. u
3 .
|l =| & L
=12 | g
18 | 3¢
SO = O =
DJIeMeHThbI 1 28|28 88 Ompoc, 144
JIMHEIHOi aJredpbl. TeCTUPOBAHM
And¢pepennnanbHo e
€ U HHTerpajibHoe
HCYHCICHUE
Gynxumii
AHaJIMTHYECKAsA 2 |28 28 88 Omnpoc, 144
reoMeTpHs Ha TEeCTUPOBAHH
IVIOCKOCTH U B e
NPOCTPAHCTBeE.
OO0ObIKHOBEHHBIEC
Au(ppepeHuaIbHbI
¢ YPABHEHMUSI.
Kpartnbie u| 3 |28 |28 88 Ompoc, 144
KPHUBOJIMHEHbIE TeCTUPOBAHH
HHTErpaJibl. ¢
MaremaTuka 4 |14 |14 44 Omnpoc, 72
(MaTemaTu4yeckas TeCTUPOBAHHU
Ppuznka) e




HUTOTI'O 98 | 98 308 JK3aMeH 504

4.2. JleKIMOHHBIE 3aHATHUA, HX COAECPKAHUE

HaumenoBanme Conep:xanue
pa3aeinoB
U TeM

DNIeMEHTHI OmnpenenuTeny, UX cBOiicTBa. MUHOPEI, anredbpandecKre TOMOTHEHHUS.
JIMHEWHON areGphl. Paznoxenue onpenenuTens 1Mo CTpoke (cTonOiry). MaTpuiibl, IEHCTBHUS C
Juddepennuansaoe | MATPALAMH. TpancnonupoBanue MaTpul, oOpaTHast MaTpuLa. PaHr MaTpuIlbl.
¥ HHTETPAIbHOE DneMeHTapHbIe Hpe06£)a30BaHmI MATPULL 1 HX CBSA3b © PAHIOM.

S —— Cucrema JIMHEHHBIX anreOpandeckux ypaBHeHMH. MatpuuHas dopma
byHKIwiA 3armcu cucremsl. @opmyinel Kpamepa. Merox [Maycca pemienus cucrem

nuHelHbIX ypaBHeHui. Teopema Kporekepa — Kamemmm. CucteMbl THHEHHBIX
OJIHOPOJHBIX YPAaBHEHMIA.

bunom Hprorona. @yHKIM, oOINpeAeieHne W CcrnocoObl 3aJlaHHuS.
OO0patHas ¢yHKIMs, cyneprno3unus QyHkuuid. [Ipeaen mocieaoBaTebHOCTH.
BeckoneuHo Maibie W OSCKOHEYHO OONBIIME — TIOCIEIOBATEIHLHOCTH.
OrpanmdeHHasi mociieoBaTenbHOCTh. CBoMCTBA mpenenoB. MOHOTOHHBIE
nocienoBaTenbHocT. Touka crymenus. [Ipenen gynkuun. OmHOCTOpOHHUE
mpenensl.  CBoiictBa  mpexenoB. MonotonHble  (yHKIUH.  [lepBbrit
3aMedaTenbHBId Tpenen. Bropoit 3amedarensHbrii npexen. Kmaccnduxanns
OeckoHeuHO Malblx QyHKIMA. HenpepoiBHOCTh QyHKIMHN. Kiaccnpukanms
pa3pbiBOB. TeopeMbl O HEMPEPhIBHOCTH MOHOTOHHOW (yHKIuMH. CBOMCTBa
HeTpepbIBHBIX ~ pyHkmumii. Teopembr bomeitano — Komm, TeopeMsl
Beiiepmirpacca.

IIpousBonHasi, onpeneneHue 1 reOMETpUUECKuid cMbici. Dopmyra s
npupameHus GyHKIUA. [IpaBria BEMUCICHUS TPON3BOAHON. [Ipom3BogHas
obpatHoti  ¢yHKiMKA. OMHOCTOPOHHSII ~ TPOW3BOAHAS,  OCCKOHEUHAS
npou3BoaHas. Juddepeniinan, ero cBsi3b ¢ MPOU3BOIHONW. THBApHAHTHOCTH
dbopmel muddepennmana. Teopema Depma, Teopema Pomrsa. Teopema
Jlarpamka, Teopema Komm. IIpom3Bomuble m auddepeHnansl  BBICIIHX
mopsakoB. @Dopmyna Jleitbrmma. Btopass mpowsBomHas mns  (QyHKIWH,
3ajjaHHoM napamerpudecku. [Ipasuio Jlonurans.

Okcrpemymbl QyHKIMH. HeoOxoammoe u J0CTaTOYHOE YCIOBHE
sKcTpeMyma. BeImykitocTs (DyHKITHH, TOYKK Tiepernda. ACUMITOTH (DyHKIIHH.

@DYHKIMU HECKOJIBKUX NEPEMEHHBIX. JIBOWHBIE U IOBTOPHBIE MPEEIIbI.
HenpepriBHOCTh (DyHKLINU HECKOJIBKUX IEpeMEHHbBIX. YacTHBIE TPOU3BOIHBIE.
[lomHoe mpupameHne QGYHKOUA HECKONBKUX TIepeMeHHbIX. llomHbri
muddepeniman, ero reoMerpuyeckas WHTEpOperauus s ciydas ABYX
nepeMeHHbIX. [Ipom3BogHble OT CHOXHBIX GyHKIUA. l[lpon3BomHBIE W
muddepeHuanbl  BICIINX TOPSIKOB. OJKCTPEMyM (YHKIUH HECKOIBKUAX
[IEPEMEHHBIX.

Heonpenenennslii uuTerpan u ero cpoiictBa. [Ipocrelimue npasuia
HHTErpupoBaHus.  VHTerpupoBaHue  IyTeM  3aMEHbl  [IEPEMEHHOM.
WnTerpuposanue o yactsM. MHTerpupoBanue mpocThx apodeit. Pasnoxenue
MPaBUJIBHBIX JIpo0eil Ha mpocTble. MHTerpupoBaHUE TPUTOHOMETPUUYECKUX
¢dbyaxmuii. WHTerpupoBaHme BBIpaXeHWH ¢ pagukanamu. llpocreifmme
MMOJCTAaHOBKH, TPUTOHOMETPUYECKUE IIOACTAHOBKHM, IOJCTAHOBKM Oijepa.
Omnpenenensblii nHTErpan, ero coiicrea. ®opmyna Hetotona — JleitOHuma.
WHTerpupoBanne 1O YacTsIM, 3aMeHAa IIEPEMEHHOHM B OIpPEICIEHHOM
uHTerpane. HecoOcTBeHHble MHTerpansl. TeopeMbl O  CXOAWMOCTH
HEcOOCTBEHHBIX HUHTETPAJIOB. HecobcTBennbie HHTETPAJIBI oT
HeorpaHuueHHbIX ¢yHKuuid. CBoiicTBa HECOOCTBEHHBIX MHTETPAJOB.
[Ipunoxenust onpexneneHHoro wuHTerpana. llmomans 1wIockol  Qurypsl,
IJIOIIA/(b KPUBOJMHEMHOTO CEKTOpa. BrpruncieHne AMuHBI Oyr'M KpUBOH C
MTOMOILBIO ONpeneieHHoro nuTerpaia. OobeM Tena BpaleHusl.




Ananutrdeckas
reoMeTpHsl Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE.
OOBIKHOBEHHBIE
maddepeHnnanbHbIe
ypaBHEHUSI.

Meron koopauHaT. OCHOBHOE TOXAECTBO METOAA KOOpJHMHAT.
Paccrosnne Mexay nByMs TOYKaMH Ha KOOpAMHATHOW ocH. JlekapToBa
CHUCTeMa KOOpAMHAT Ha IJIOCKOCTH. PaccrosHue Mexay ABYMs TOYKaMH B
JIeKapTOBOM CHCTeME€ KOOpAWHAT. 3ajadya o JAEICHWH OTpe3Ka B JAHHOM
orHoweHun. [lonsipasie koopauHatel. [IpeoObpa3zoBanue cucreM KOOpIUHAT.

Bexropsl. JIuneiinble onepanuu Hax BekTopaMmu. IIpoeknus BeKkTopa Ha

ochb, €€ cBoiicTBa. PasznokeHue BeKTopa o ocsiM KoopauHaT. CrasipHoe
MIPOU3BENICHUE BEKTOPOB, €0 CBOWCTBA. YTOJl MEXKYy BEKTOpaMu. BekTopHOE
MIPOU3BEICHI € BEKTOPOB, €ro CBOMcTBa. CMelaHHOe MPOU3BEEHIE BEKTOPOB.

YpaBHeHHE TPSMON Ha MJIOCKOCTH, Pa3iUYHble OPMBI 3alUCH. YTOI
MEXIy IBYMs IPSIMBIMH. Y CJIOBHE MapalieIbHOCTH U MEepIeHINKYIIPHOCTH.
Paccrosnre oT TOYKM 10 MpsAMON. DJUIUIC, €r0 KAHOHWYECKOE ypaBHEHHE.
OKCLEHTPUCUTET W IUPEKTpHUCH 3iumnrca. ['umepOona, €€ KaHOHHYECKOE
ypaBHenue. CompspkeHHas runepbona. OKCHEHTPUCHUTET, TUPEKTPUCH U

acumrtotel THnepoonsl. [lapabona, e€ kaHoHmyeckue ypaHeHHs. OOiiee
YpaBHEHUE JIMHUI BTOPOrO MOPAKA, €r0 IPUBEIECHUE K KAHOHUYECKOMY BULY.
YpaBHeHHE MJIOCKOCTH B MPOCTPAHCTBE. YTONI MEXKAY ABYMS ILTOCKOCTSIMH.
HopmanbHoe ypaBHEHHE IUIOCKOCTH, PAcCTOSHUE OT TOYKH /10 TUIOCKOCTH.
Oomiee, KaHOHMYECKOE M MApaMEeTPHUECKOe YPaBHEHHS MPSIMOW. YTOI MKy
NPSIMBIMH, YrOJI MEXIy HpsAMOM M IUIOCKOCTBIO. IIOBEPXHOCTH BTOPOrO
TIOpSIKA.

Ilonstue  nuHeitHoro  mpocrtpaHcrBa.  IIpumepsl.  JIuHeliHas
3aBUCUMOCTh BEKTOPOB, €€ cBOMCTBA. basuc. Teopembl 0 pa3nokeHUH BEKTOpa
o 6asucy. MaTpuisl mepexoma OT OfHOro 0asnca K APYroMy, CBSI3b MEXIY
HUMU. JIMHENHBII onepaTop, onpeneaeHue u cBocTea. MaTpuua JMHEUHOTO
omeparopa, e cBA3b ¢ 0a3ucoM. VI3MeHeHHme MaTpuIbl IpPH Tepexone K
npyromy 0asucy. CoOCTBEHHBIC YHCIIa M COOCTBEHHBIC BEKTOPHI MaTpPHUIIbI
JUHEHHOro omepaTopa. MaTpulla JMHEHHOro omeparopa B 0a3uce U3
COOCTBEHHBIX BEKTOpOB. EBKmMI0BO npocTpaHcTBO. OpToroHaigbHas H
OPTOHOPMHUpPOBaHHAsl cCHCTeMa BeKTOpoB. CKaJApHOE IPOU3BEICHHUE B
OpPTOHOPMHUPOBAHHOM Oazwuce.

OOnikHOBeHHBIC au(depeHINaIbHBIC ypaBHEeHUA. 3amada Komm.
Teopema 0 emWHCTBEHHOCTH ee pemreHus. OOIee W YacTHOE pEIICHUS.
Henonuele quddepennuanpabie ypaBHEHUS. Y paBHEHUS € Pa3IeNSOLIMMUCS
nepemeHHbIMU.  OnHOoponmHble  ypaBHeHMs. Ilpocreiimme — ypaBHeHus,
IpuBOAsIIKEecs K OZHOPOAHBIM. JluHeiiHOe muddepeHnnanbHOe ypaBHEHHUE
[IepBOro MOpsiKa, ero cBoicTea. Obuiee peleHne 0qHOPOAHOIO JIUHEIHOTo
ypaBHEHus 1nepBoro mnopsaxa. OOmee penieHne HEOAHOPOJHOTO JIMHEHHOTro
ypaBHeHus. YpaBHeHue bepuymm. nddepennnanpapie ypaBHEHHS BTOPOTO
MOpsiiKa, HMX MEXaHWYECKHMM U reomeTpuueckuil cmbica. Teopema o
eMHCTBEHHOCTH WX pemieHns. ['panmuHas (kpaeBas) 3amada. OOmee u
YacTHOE pelleHue ypaBHeHUH Broporo nopsaka. [duddepennumansasie
ypaBHEHUS, JOIYCKAIOIe MOHM)KEHHE MOpsIZIKa. Jluneiinble
middepeHuanbHble  ypaBHEHHs] TOpsAAKa n, WX cBoicrBa. JluHeiHas
He3zaBHCUMOCTh (pyHKIMI. Bporcknan. @yHnaMeHTaIbHas CUCTEMa PeleHni
middepenmansHoro  ypaBHeHus.  Iloctpoenme — oOmiero  pemieHus
OJHOPOJHOI'0 W HEOAHOPOJHOIO JIMHEHHOrO YypaBHEHUS N-TO MOpsIKa.
JluHeilHOE  OOHOPOIHOE YypaBHEHHME TOpSAKAa N €  I[OCTOSHHBIMH
ko3 unmentamu. Iloctpoenune ero pemenus. HeogHopomHoe nuHelHOe
ypaBHeHue mnopsiaka n. Meron HeompeneneHHbIX Kod(dduiueHToB. Merox
BapHalliM MIPOU3BOJIBHBIX MOCTOSIHHBIX A JU(QepeHInanbHbIX YpaBHEHUH
BTOPOT'O MOpsAKA.




Kparneie un
KpUBOJIMHEWHbIE
HHTETPAJIbIL.

JIBOMHON MHTErpa, OIpeNeleHUue U CBOMCTBA. BhluncieHue JBOWHOrO
WHTerpajia. 3aMeHa NEepeMEeHHbIX B JBOWHOM HHTerpaie. ['eomerpuueckue
NPUJIOKEHUS JBOWHBIX HHTETpPAJIOB. TPOHHOM WHTErpal, ONpenencHUue U
cBolicTBa. Bruncnenue TpoiiHOro HHTErpana. 3aMeHa NepeMeHHbIX B TPOHHOM
uHTErpaie. I'eoMeTpudeckoe NpUIoKeHUe TPOMHOr0 UHTErpaIa.

KpuBonuHelHbI# UWHTErpall TEpBOrO pojAa, €ro OIpeseeHue,
BBIUMCJIEHUE U TeoMeTpuuecKuil cMbici. KpuBonuHeHbIi HHTErpal BTOPOro
pona: ompeseneHue, MeXaHuuecKuil cMbICi. CBs3b MeXAY KPUBOIHHEHHBIMU
MHTErpajgaMu nepBoro u Broporo pona. ®opmyina I'puna. Teopema o yeTbipex
YCIIOBUSIX DKBUBAJIEHTHOCTH.

Maremaruka
(MaTemaruueckas
¢buzuka)

Jduddepennmanbaple ypaBHEHNS B YaCTHBIX POU3BOIHBIX, HX MOPSIOK.
Pemenue muddepeHuanbHOro ypaBHeHUs. Y paBHEHHE KOJeOaHUs CTPYHBI.
VYpaBHeHHe KoneOaHHs MeMOpaHbl. YpaBHEHHE TEILTONPOBOTHOCTH. 3ajadua
Komm myig ypaBHeHUI pa3iInyHBIX THUIIOB.

Jlunetinpie Qg depeHanbHbIe ypaBHEHUS C  YacTHBIMHU

NIPOM3BOAHBIMU, X CBOMCTBA. Kitaccudukaius TMHEHHBIX YpaBHEHHI BTOPOTO
MopsiIka C JIBYMsl HE3aBUCHMBIMU T€peMEHHBIMH. 3aMeHa NMEepEMEHHBIX B

T depeHIMaIbHOM YpaBHEHHH BTOpOro mopsijaka. [IpuBenenue ypaBHEHHIN
PAa3JIMYHBIX TUIIOB K KAHOHUYCCKOMY BUY.

O6mee pemenue BomHOBOro ypaHeHms. Dopmyma I’ AmambOepa, ee
yacTHble ciaydan. [lpumenenue Qopmynsr J’Amambepa Kk 3amaue ¢
OrPaHUYEHHOHN U NIOJyOrpaHUYEHHON CTPYHOM.

Meron ®ypre. 3amava lltypma-JInyBumis. Pemenvne HeoqHOPOAHOTO
BOJIHOBOI'O ypaBH€HUA HW BOJHOBOI'O YpaBHEHHA C HCOAHOPOIHBIMU
T'paHUYHBIMU YCIIOBUSMMU.

Meron @ypbe nns  ypaBHEHHS  TEIUIONPOBOAHOCTH. PereHue
HEOTHOPOTHOTO ypaBHEHUS TEIJIOPOBOAHOCTH u ypaBHEHUS
TEIIONPOBOJHOCTH C HEOJHOPOTHBIMU TPAHUYHBIMH yCJIOBHSIMH. Y paBHEHUE
TEeIIONPOBOJHOCTH /ISl CTEP)KHS OECKOHEYHOW IMuHBL. DyHIamMeHTaIbHOe
pelieHne ypaBHEHHUS TEeTIONPOBOIHOCTH.

Ypasuenue Jlammaca. Paznmnunsie kpaeBbie 3amaun. Onepartop Jlamraca B
UUJMHIpHYECKHX U chepuuecknx KoopauHaTax. OyHIaMeHTaIbHOEe pEelIeHue
ypaBHenus Jlammaca. Pemenne 3amaum Jupuxne B kpyre merogoM Dypse.
®opmymnel ['puna. [loteHmmansr mpoctoro u ABoMHOTO cios. Meron (yHKIuit
I'puna. [loctpoenne ¢pynkumii I 'puna. 3agada Jupuxiie A MOIypocTpaHCTBa
Y mapa, Uil TOIYIUIOCKOCTH u Kpyra. CBenenue 3amaun Helimana k 3amade
Hupuxie.




4.3. CeMI/IHapCKHe, NMPAKTUIECKHUE, naﬁopaTopnble 3aHATUSA, UX COAECPKAHUE

HaumeHnoBanue Conepxanue u popMbI IPOBeIEHUA

pa3aesioB M TeM
DJIEMEHTHI OnpenenuTenyu, X cBoWcTBa. MUHOPBI, anreOpandecKue JAO0MOTHCHHMS.
JIMHEWHOM alreOphl. Paznoxenue ompenenurens mo crpoke (ctondily). MaTpuiel, NEHCTBUSA C
JnbdepeHimanproe | MATPHIAMH. TpaHcrioHrpoBaHUe MaTpHll, 0OpaTHas Marpuiia. PaHr MaTpuIbl.
i MHTErPATBHOE DneMeHTapHbIe Hp606ga30BaHHﬂ MATPULBI H HX CBA3b C PAHIOM.
N p—. Cucrema JNHHEHHBIX anreOpandecKuxX ypaBHeHuiU. MatpudHas (opma
byHKIwi 3amucu cuctembl. Dopmyner Kpamepa. Meron T'aycca pemieHust cucreM

nuHeiHbIX ypaBHeHuil. Teopema Kponekepa — Kamenmu. Cucrembl THHEHHBIX
OJTHOPOJHBIX YPABHEHMIA.

[penen ¢ynkuun. OpHocTopoHHUe mpenensl. CBOWCTBAa Mpeenos.
Monoronnsle  QyHkiuu. [lepBelii  3amedarensHBI  Tpenen.  Bropoit
3aMeuaTenbHbIl  mpenen. Kiaccudukanuss OecKOHEYHO MabIX (QYHKITHA.
HenpepriBHocts  QyHknmu.  Knaccudukanmst  paspeiBoB.  Teopembl 0
HETIPEPHIBHOCTH MOHOTOHHOM (yHKimu. CBOMCTBA HENMPEPBHIBHBIX (DYHKIIWH.
Teopembl bonbiiano — Ko, Teopemsl BeliepiTpacca.

[IponsBoaHas, onpeaeneHre U TeOMETPHUECKuil cMbIci. Popmyna Ass
npupamienus (pynknun. [lpaBuna BeramcieHus npousBonHoW. IIpomsBommas
obopatHoit  (yHkimu.  OIHOCTOPOHHSS ~ IPOW3BOAHAs,  OECKOHEYHas
npousBoanas. Juddepenuuan, ero cBsi3b ¢ IPOM3BOAHOW. VHBaApHAaHTHOCTb
dhopmbl quddepeniipana.

Okcrpemymbl  GyHknuH. HeoOxoaumMoe M JIOCTaTOYHOE YCIOBHE
JKCTpeMyMa. BBITyKIIOCTh PYHKITUH, TOYKH ITeperunda. ACUMITTOTH (DYHKITHH.

DyHKIUU HECKOIBKUX MEPEMEHHBIX. /|BOMHbBIE U TTOBTOPHBIE MPEEIbI.
HenpepbiBHOCTS (YHKIIMM HECKONBKUX TEPEMEHHBIX. YacTHBIE TPOU3BOIHEIE.
[MomHoe mpupamenue (QYHKOUE  HECKOJBKMX  TepeMeHHBIX.  [lomHbIi
maddepeHIan, ero reoMeTpuyecKas WHTEpIperanus i cioydas JBYX
rmepeMeHHbIX. [IpoM3BOAHBIE OT CIHOKHBIX (QyHKUuH. IIpow3BomHbBIE U
mrypep eHITAITBI BEICITUX MTOPSAKOB. DKCTPEMYM (DYHKITHH HECKOIBKHUX
MEepEMEHHBIX.




Heonpenenennslii unTerpan u ero csoiicrBa. IIpocreiimme mnpasuia
WHTETPUPOBAHUS. WNurerpupoBanue  myTeM  3aMEHBl  [IEPEMEHHOM.
UnterpupoBanue no yactsim. MHTErpupoBanie NpocThix Apodel. Pasnoxenue
MpaBUJIBHBIX ApoOei Ha TpocThie. MHTerpupoBaHHE TPUTOHOMETPUUYECKHX
¢ynkuuii. MHTerpupoBaHHe BbIpakeHHH ¢ panukaiamu. llpocteiimme
MOJICTAHOBKY, TPUTOHOMETPUYECKHE TIOACTAHOBKHM, IIOJICTAHOBKM Oijepa.
Omnpenenenneplii nHTErpan, ero cpoiictBa. dopmyna Heiotona — JleiOHua.
NHTterpupoBanue o 4acTsM, 3aMEHA [IEPEMEHHOM B OIIPEJIEIIEHHOM UHTErpale.
HecobcTBennbie uHTErpanbl. TeopeMbl O CXOAMMOCTH HECOOCTBEHHBIX
uHTEerpasioB. HecoOCTBeHHBIE HWHTErpanbl OT HEOTPAHMYCHHBIX (DYHKIHH.
CBolicTBa HECOOCTBEHHBIX HMHTErpaJioB. [IpUJIOKEHUS  ONpPEeICHHOT O
uHTerpana. [nomane miuockod GUrypel, TIOMaas KPUBOIMHEHHOTO CEKTOpA.
Beruucnenue JUIMHBI OYIM KPUBOM C IIOMOIIBIO ONPEAEIIEHHOTO WHTErpaa.

OOBeM Tena BpalieHHS.
CDopMa MPaKTUYCCKOro 3aHATHUA.

Ananmutrdeckas
TEOMETPHUS Ha
INIOCKOCTH W B
MPOCTPAHCTBE.
OOBLIKHOBEHHEIE

g depeHnnanbHbIe
YpaBHEHUS.

Bexkropsl. JIunelinbie onepauuu Haja BekTopamu. [Ipoekius BekTopa Ha
och, e€ cBoiicTBa. PasnoxxeHume BekTopa Mo ocsiM KoopauHat. CkasipHOoe
MIPOU3BENICHUE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEXJY BEKTOpamu. BekropHoe
MIPOM3BENIEHNE BEKTOPOB, €ro CBOWCTBA. CMEIIaHHOE TTPON3BEICHNE BEKTOPOB.

VYpaBHEHUE JUMHUM HA IUIOCKOCTH. YpaBHEHUE IPSMOM Ha INIOCKOCTH,
paznuuHble (OPMBI  3alUCH. YTON MEXAYy JBYMs TPSAMBIMH. Y CJIOBHUE
NMapaJiIeIbHOCTU M NEPHEHAUKYIISIPHOCTH. PaccTosiHME OT TOYKH 10 MPSIMO.
Omnrc, ero KaHOHWYECKOEe YpaBHEHHE. OKCIEHTPUCHUTET W AMPEKTPHUCHI
annurica. ['unepbona, eé kaHoHHYeckoe ypaBHeHHe. ComnpspkeHHas rurepooa.
OKCLEHTPHUCUTET, AWPEKTPUCHI M AacUMNTOTHI rumepOonel. Ilapaboma, eé
KaHOHHYecKHe ypaBHeHMs. OOliee ypaBHEHHE JIMHUN BTOPOTO IOPSKA, €ro
[IpUBEACHUE K KAHOHUYECKOMY BHUIY. Y paBHEHHE IUIOCKOCTU B IPOCTPAHCTBE.
Yron Mexnay naByMs IockocTsMH. HopmanpHoe ypaBHEHHE IUIOCKOCTH,
paccTossHME OT TOYKM A0 Iutockoctd. (OOmiee, KaHOHWYECKOEe |
[apaMeTpUUYecKOe YPaBHEHUs NMPsIMOM. YTOI MeXIy NPSIMbBIMH, YIoJl MEXKAY
MPSIMON U TIOCKOCTHIO. [ToBEpXHOCTH BTOPOTO MOPSIKA.

OO6OnikHOBeHHBIC  nudepeHnnanpbable  ypaBHeHHs. 3agada  Komm.
Teopema 0 emWHCTBEHHOCTH ee¢ pemieHns. OOImee W YacTHOE pEeIICHUS.
Henonuele nuddeperHunanbaple ypaBHEHUS. YPaBHEHUS C Pa3AeisIOLIMMUCS
nepemeHHbIMU.  OpHOponHble — ypaBHeHus.  lIpocreifmme — ypaBHeHus,
IpUBOASIIMECS K OAHOpPOOHbIM. JIuHelHoe nuddepeHnuanbHoe ypaBHEHUE
[IepBOr0 MOpsIKa, ero cBoicTa. OOlIee pelieHne OJHOPOIHOIO JIMHEHHOIO
ypaBHEeHuUs meporo mnopsnaka. OOmiee perieHne HEOAHOPOTHOIO JIHHEHHOro
ypaBHeHUs. YpaBHeHne beprymmm. [duddepeHnmansasie ypaBHEHHS BTOPOTO
NopsiiKa, HUX MEXaHUYECKUH M TreoMeTpuueckuid cmbica. Teopema o
€IMHCTBEHHOCTH MX pemienus. | panuunas (kpaeBas) 3amaqa. O0Iee u 9acTHOE
pelieHre ypaBHEHHH BToporo mnopsanaka. JuddepeHunanbHble ypaBHEHHS,
JONyCKAalollue TOHWXeHue mnopsaka. Jluneiinole nuddepeHunanbHbe
YpaBHEHUS MOpsAAKA N, WX CBOMCTBa. JIWHeWHas HE3aBUCHMOCTh (DYHKIIHA.
Bpouckman. ®yHmameHTanmpHas CHCTeMa pemieHuid auddQepeHrnarsHOro
ypaBHeHus. [loctpoeHne oOmiero pemeHus: OJHOPOAHOTO M HEOAHOPOIHOIO
JUHEHHOTr0 ypaBHEHHUs N-ro mnopsiaka. JIMHeliHoe OJHOPOIHOE YpaBHEHHE
MOpsiIKa N ¢ HOCTOSHHBIMU Koddduuumentamu. [locTtpoeHne ero pemieHus.
HeonnoponHoe nuHeliHOe ypaBHEHHE MOpsaka n. MeToa HeompeneleHHbIX
ko3 duumentoB. Merox BapuauuM OPOMU3BOJIBHBIX  IOCTOSHHBIX  JJISI

g depeHIuanbHbIX YpaBHEHHH BTOPOrO TIOPSIKA.
dopma NpaKTUYECKOTO 3aHATHSL.

Kpatnsie u
KpUBOJIMHENHBIE
UHTETpabl.

JIBOWiHOIM WHTErpas, ONpeneNeHne W CBOWCTBA. BhlumciieHHe ABOMHOIO
HMHTErpaja. 3aMeHa IEPEMEHHBIX B JBOWHOM HHTerpaie. l'eomerpuueckue
NPWIOKEHUST JABOMHBIX MHTErpanoB. TpoHHON WHTErpan, ONpeAeseHHE H
cBOMcTBa. BpIuncnenue TpoiiHOro HHTErpaia. 3aMeHa epeEMEHHBIX B TPOMHOM
nHTEerpae. I'eomeTpruyeckoe NpuiaoKeHne TPOMHOr 0 MHTErpania.




KprBonuHeiHbIi HHTErpai NepBoro poja, ero onpeaeneHue, BEIYUCIEHIE
U TeoMeTpudeckuii cMbici. KpHBONMMHEHHBIM HWHTETpajl BTOPOrO0 poja:
olpeneneHne, MexaHudeckuil cMbici. CBA3b MEXIYy KPUBOJIMHEWHBIMU
HHTerpajiaMu 1epBoro u Broporo poaa. ®opmyina ['puna.
CDopMa MPAKTUICCKOIO 3aHATHA.

Maremaruka
(MaTemaruueckas
¢bu3nka)

Jlunetinbie nuddepeHnranbHbIe YPaBHEHUS ¢ YACTHBIMHU MPOU3BOIHBIMH,
mx cBolicTBa. Knaccudukanus IMHEHHBIX YpaBHEHHUH BTOPOTO MOPSIKA C IByMs
HE3aBUCUMBIMU TICPEMEHHBIMH. 3aMeHa TepPEeMEHHBIX B Au(QepeHInanbHoM
[YPaBHEHMM BTOpOro mnopsaka. IIpuBeneHue ypaBHEHUH pPa3iIM4YHBIX TUIIOB K
KaHOHHYECKOMY BHILY.
OOmiee pemieHre BOJMHOBOro ypaBHeHus. Dopmyna JI'Anambepa, ee
gacTHbIe ciydau. [Ipumenenue dopmyssl [’ Anamoepa K 3a1a4e ¢ OrpaHUYCHHOM
M ITOJIyOIPaHMYEHHOW CTPYHOM.

Meron @ypre. 3amaua llltypma-JluyBmmisa. Pemienue HEoTHOPOTHOTO
BOJIHOBOI'O YPaBHECHUA U BOJIHOBOI'O YpaBHCHHA C HCOAHOPOJIHBIMU I'PaHUYHBIMU

[YCIIOBUSIMU.
Meronq ®ypse asd  ypaBHEHHUS  TEIJIONPOBOJHOCTU.  PereHue
HEOITHOPOJHOIO YpaBHEHUSA TEIIONPOBOJIHOCTH u ypaBHEHUS

[TCILJIONPOBOAHOCTH C HEOJHOPOAHBIMH I'PaAaHUYHBIMU YCIOBUSAMMU. ypaBHeHI/Ie
[TCILJIONPOBOAHOCTH JJIsI CTCPIKHA OeCKOHEUHOH JJINHBI. CDYHIIaMeHTa.HBHOC
[peLIEHNE ypaBHEHUS TEIIONPOBOIHOCTH.

VYpasuenue Jlamnaca. Paznuunsie kpaeBbie 3amaun. Omnepartop Jlamaca B
[MUTMHIPHYECKUX U chepruecKnx KoopauHatax. DyHJIaMeHTaNbHOE pelleHue
ypaBHeHHMs Jlannaca. Pemenue 3anaun JJupuxie B kpyre meronoM DOypee.

dopma npakTHIECKOro 3aHATHS.

4.4 Bua u ¢gopma npoMe:KyTOYHOM aTTecTaluu

[IpomexxyTOUHBIN KOHTPOJIb TPOBOAUTCS B BUJIE MUCHBMEHHOTO KOHTPOJIA

5. Ucnoab3yemblie 00pa3oBaTe/ibHbIE TEXHOJIOT UM

Jlekiuu, MUCbMEHHBIM KOHTPOJIb.

ﬂOJl}l 3AHAMUILL C UCNOJIb308AHUEM AKMUBGHDBIX U UHMEPAKMUBHDBIX Memoooe cocmaeiiem

33 %.

6. YueOHo-MeTONMYeCKOe oOOecliedyeHHE CAMOCTOSITEIbHOW PpadoThl CTYAEHTOB H
OlleHOYHBbIE CpeICcTBa I TeKYIIero KOHTPOJISA YCIeBaeMOCTH, MPOMEKYTOYHOM
aTTeCTalM 10 UTOraM OCBOCHHS JUCIHUILIHHBI

6.1. Texymuii KOHTPOJIb

IIncbMEHHBIN KOHTPOJIb.

6.2. O06pa3ubl TECTOBBIX 32/1aHUI TEKYLIEr0 KOHTPOJIS

3amanue:
3agaHue:

1. BbUHCIUTE OMpCACIIUTECIIb UCTBEPTOI'O TOPAAKA.



1 3 5 8
-4 -2 1 4
0 -3 0 2
11 37

2. BBINOJHUTH YKa3aHHbIE IEUCTBUS C MAaTPULIAMHU.
A-B-4C.

(1 0 4)
(2 3 -3 4] 21 g (1
A=|8 7 1 L1|.B= , C=| 0 2
0 3 6 =2 -1 3 4 | -1 2
\ ) le 7 -6)

3. Pemuth cucreMy JTMHEMHBIX YpaBHEHUH.
—9x, — 10x, — 8x;+ 8x,= 26,
X, — 3x,— Tx3+ x,= 17,
—3x,— 10x,— 9x;— 7x,= 85,
10x, — 5x,— 3x;+ 10x,=—115.
4. BpruucnuTh npeaessl.
lim X—x+4
2 9
odx —x—12
lim 7x-x-12
2 5
=32 x =11x+15
4 2x+1-3
2x —x+1
Iim— |
ooy T2x=35
. l—-cos4x
lim———
08”3 x

(2x—3\\3x_4

lim |
x>0 L 2x+1)
5. BBIYHACIUTE IPOU3BOJHEIE.

y =2x—ln(1+\/1—e4x)—e‘z"arcsinez",
y:x(2x2+5)'\/x2+1 +31n(x+\lx2+1),

y= %(Sinln X (\/5 —1)cosln x)x V2
y =(sin x)sgx ,

ysinx = cos(x —y).

2

6. IIpoBecTr NOJIHOE HCCIIEJOBAHUE TTOBEACHUS (PYHKIIUU
x
y=In——-1.
x =3
7. BBIYUCITUTH YaCTHbIE TPOU3BOIHBIEC (DYHKITUI.

. y—1
Z = arcsin s z= ylnx.
X



8. BBIYHCIUTD WHTErpab.
J. X+ x J. J.
x4+1 cos x3 \/x+l+2

j cosx dx, '[sm x cos® x dx, j

X+ 6 x+10°

9. 3anucaTth ypaBHEHHUE MPSIMOM, MPOXOAIICH Yepe3 3alaHHbIC TOUKH.
A (-5,2), B (-3, 4).

10. IlpuBectu ypaBHEHHE KPUBOW K KAHOHUYECKOMY BHUJLY.
2X+4y +x—-y-1=0.

11. 3anucaTh ypaBHEHHE MIJIOCKOCTH, MPOXOASIIEH Yepe3 3aJaHHbIE TOUKH.
A(l,-1,0),B(-1,1,5),C(2,3,-1).

12. Pemuth quddepenHnnanbHble ypaBHEHUS.

2+cosx

y'cosx=(y+1)sinx;
(y2 — 2xy)dx +x’dy=0;
<x2 +1)y'+4xy =3, y(O) =
ot 2
20" =(y') -k
y'—=2y" —8y=12sin2x — 36 cos 2x.
13. BeIunuciauTh KpaTHbIE U KPUBOJIMHEHHBIE HHTETPAJIbl B YKA3aHHBIX 001aCTAX.

2
([dedy, y=x-2,y=x;
)

Ij(2—x—y)dxdy, yZ\/;,y=x, z2>0;

()

Iy axay dz, 2=8-x-",
ZZW}’ZO;

I 2 xydx —x'dy,
LUBA
0(0,0), B(2,0),A(2,1).
14. TIpuBecTu K KAHOHMYECKOMY BHJly YPaBHEHHE BTOPOT'O MOPSAIKA.
u,,—2u, ,+u, ,+5u,—-—u=0.

15. Pemuth OJAHOPOAHOC BOJIHOBOC YPABHCHUC C 3aITaHHBIMU HAYaJIbHBIMHU U I'PAHUYHBIMU
YCJIOBUSIMH.

l/%t = azux)(;
u (O, t) = ux(l,t) =0;
. T
u( x, O) = sz_l X u,( X, O) =0.

16. Pemuth HEOAHOPOAHOC BOJTHOBOC YPABHCHUC C 3aITaHHBIMU HAYaJIbHBIMU U 'PAaHUYHBIMU

YCIIOBUSIMU.
u :azu +(3x+5)e "

u(O t)—u(lt) 0;
u(x,O)zO, ut(x,O)zO.

17. Pemmuthb OHOPOAHOC YPaBHCHHUEC TCIUIOIPOBOAHOCTHU C 3aJaHHBIMU I'PAHUYHBIMU U
Ha4YaJIbHbIM YCJIOBUCM



ut:azuxx;
u0,0H=u(l,t)=0;
u(x,0)=8x+2.

18. Pemnth ypaBHEHUE TEIIONPOBOIHOCTH ¢ HEOJHOPOAHBIMU IPAHUYHBIMU YCIOBUSAMU

U =dau;
u,(0,0)=u.(,t)=2;
u(x,0)=6x-1.

19. Pemuts ypaBHeHue Jlamnaca ¢ 3aJaHHBIMU TPAaHUYHBIMH YCIIOBUSMHU B IEKaPTOBBIX
KOOpAWHATaXx.

Au=0,
u(O,y):ux(p,y):O,
u(x,O):3x+1,u(x,s)=O.

20. Pemuts ypaBHeHue Jlamnaca ¢ 3alaHHbBIMU IPAaHUYHBIMU YCIIOBUSIMH B MOJISIPHBIX
KOOpAMHATax (B CEKTOpE Kpyra).

Au=0,
u(r, O) :u(r,a) =0,
u(Rp)=p+6.

6.3. MeToanyeckue yKa3aHus M0 OPraHU3aIlUU CAMOCTOSITE/ILHOI PadoThI
CryneHTam HEOOXOAMMO TOJTH30BATHCS JIUTEPATYPOH MO YKA3aHHOW AMCIUILINHE.
6.4. IIpoMe:KyTOUYHBIH KOHTPOJIb

DK3aMeH, 3a4eT

Oo0pa3ubl TecTOB, 3a1aHU

. 3 !
l(y\ ,Ixcosxdx.
nx—)
1+ ) 5
LY =——, 5%+ 5y  +2x+3y-10=0.
“(n+2)

3. 2 2 _ .2 .
’Z_;LMMJ, lU)(zx +3y*)dxdy, y=x',y=x

u,, —6u, ,+u, —10u, +u,=0.
5. Lgt:a2u”+(2x—1)eﬁ;
u(O,t)zu(l,t)zO;
u(x,O)zO, u, (x,O)zO.

Y
6.u =a’u —5Su+3sin= x;
t XX l

u(0,0)=u(l,t)=0;
u(x,0)=0.
u(0,y) =u,(p,y) =0,
.u(x, O)=8,u(x,s) =2x - 1.



IlepeyeHb BONPOCOB K IK3aMeHY (3a4eTy)
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12.
13.

14.
15.
16.
17.
18.

19.

20.

21

25.
26.
27.
28.
29.

30.

31

32.
33.
34.
35.
36.
37.

1 cemecTp.
Onpenenureny, UX CBOMCTBA.
MuHopsl, anreOpavueckue JomMOJIHEHHs. PasnoxkeHue omnpeaenuTens IO CTPOKe
(cronbiy).
Martpuipl, 1eHCTBUS C MATPULIAMM.
TpancnionupoBaHue MaTpuil, oOpaTHast MaTpuLa.
Panr marpunel. DnemMeHTapHbIe TPe0Opa30BaHUs MAaTPULIbI U UX CBSI3b C PAHTOM.
Cucrema nTMHEHHBIX anreOpandeckux ypaBHeHUI. MaTtpuuHas ¢opma 3aruci CUCTEMBI.
®opmynsl Kpamepa.
Meron I'aycca penieHus CUCTEM JIMHEWMHBIX YPABHEHUMH.
Teopema Kponekepa — Kanennu. CucteMbl JIMHEHHBIX OJTHOPOIHBIX YPAaBHEHHI.
bunom Herorona.

. @yHKIMS, onpeaereHre U cnocoosl 3aganus. O6paTHas QyHKUIMS, CYNepHO3ULUs

(GyHKIMH.

.Ilpenen mocnemoBarenbHOCTH. beckoHeuHo Manbie W OECKOHEYHO  OOJBIITHE

nocnenoBareabHOCTU. OrpaHUYeHHas MOCIeA0BATENbHOCTb.

CaolicTBa peaenoB. MOHOTOHHBIE MOCIIEIOBATEIILHOCTH.

Touka crymenus. [Ipenen pynkuuu. OgHocropoHHue npeaeibl. CBONCTBa NpeenoB.
MOoOHOTOHHBIE PYHKIIUH.

[IepBblit 3aMeuaTenbHbIN npeaen. Bropoit 3aMedaTenbHbIN Peaet.

Knaccudukanus 6eckoOHEUHO MaIbIX QYHKIIHA.

HenpepsiBHOCTH yHKkimu. Knaccudukarus pa3pbiBoOB.

Teopembl 0 HEMPEPHIBHOCTH MOHOTOHHOU (PYHKITHH.

CpoiictBa HemnpepblBHBIX (yHKIMA. Teopembl bomsrano — Komm, Teopemsr
BeiiepmTpacca.

[IpousBoHas, onpeaeneHne U reoMeTpUuIecKuid cMbicii. Dopmyna Jisl IpUpaleHus
byHKIHH.

[IpaBuina BerunciaeHus mpousBoiHoi. [Ipon3Boanas o6patHoit pyHkmuu. OTHOCTOPOHHSS
MIPOU3BO/IHAS, OECKOHEYHASI IPOU3BOIHAS.

. Anddepennmann, ero cBs3pb ¢ npousBoaHo. MHBapuanTHOCTH hopmbl AuddepeHiaia.
22.
23.
24,

Teopema depma, Teopema Poiws.

Teopema Jlarpanxa, Teopema Kouiu.

[IpousBoausie u auddepennnans Beicmux nopsakos. ®opmyna Jleitbuuna. Bropas
MIPOU3BOIHAS s (PYHKINH, 33JaHHOM MapaMeTpUIECKH.

IIpaBuno Jlonurans.

DkcrpemyMbl pyHknu. HeobxonmmMoe u J0CTaTOYHOE YCIOBUE SKCTPEMyMa.
BrinykiiocTs GyHKIMH, TOUKH Neperuoa.

AcuMOTOTHI GYHKIIUU.

DYHKIMN HECKOJIbKUX MepeMEHHbIX. [[BOliHbIE U TOBTOPHBIE Mpeeiibl. HempepbIBHOCTH
(GYHKIIMHM HECKOJIBKHUX TIEPEMEHHBIX.

UYactHble npou3BoaHble. [lonHoe nmpupaiieHne GyHKIUHA HECKOJIBKUX IIePEMEHHBIX.

. Honusiit nuddepeniman, ero reomeTpuueckasi HHTEpIpeTaus s ciaydas AByX

IIEPEMEHHBIX.
IIpon3BoHBIE OT CIIOKHBIX (DYHKIIMHA.

[TpousBoaubie U quddepeHnambl BEICIINX MOPSIKOB.

DkcTpeMyM (DYHKIIUN HECKOJIBKUX MTEPEMEHHBIX.

Heonpenenennslit uHTErpal U €ro cBorcTBa. IIpocreime npaBuia MHTETPUPOBAHUSL.
HuTerpupoBanue myremM 3aMeHbl IepeMeHHOM. IHTerpupoBaHUe MO YacTsM.
NuTerpupoBanne npocThiX apodeii. Pa3noskenne npaBUiIbHBIX ApoOeii Ha MPOCTHIE.



38.
39.

40.
41.

42.
43.

44,

45.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

25.

WuTerpupoBanue TPUrOHOMETPHUECKUX (QYHKIUH.
WNHrerpupoBanue  BelpakeHHH ¢ pagukanamu.  [Ipocreiimme  moOACTaHOBKY,
TPUTOHOMETPHUUECKHE NIOJICTAHOBKH, OJCTAHOBKH Jiliiepa.
OnpeneneHHblil HTHTErpajl, €ro CBONCTBA.
dopmyna Herotona — JleliOauma. MaTerpupoBanue mo 4actsm, 3aMeHa EPEeMEHHOM B
OTIPEJIEIECHHOM MHTErpase.
HecoGcTBennbie uHTETpaibl. T€OpeMbl 0 CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
HecoOcTBeHHBIE MHTETPAIBI OT HEOTpaHUUYEHHBIX (QyHKIMH. CBOMCTBa HECOOCTBEHHBIX
UHTErpajoB.
[Ipunoxxenust ompeneneHHoro wuHrerpana. Ilnomaaps miockoil ¢urypsl, MmiIoIIAIb
KPUBOJIMHEWHOTO CEKTOpa.
Boruncnenue niauHbl AYTH KPUBOH C MOMOIIBIO ONpeiesieHHOro nurerpaita. O0bem tena
BpAIlICHHUS.

2 cemecTp.
Merton koopauHat. OCHOBHOE TOXAECTBO METOa KOOpAnuHaT. PaccTosiHue MexX Iy AByMs
TOYKaMH Ha KOOPJWHATHON OCH.
JlexapToBa cuctemMa KOOpJaAMHaT Ha IVIOCKOCTH. PaccTosiHue MeX Iy IByMsl TOUKAMH B
JIEKapTOBOM cHCTeMe KOOpJUHAT. 3a/iauya O JIeJIeHUH OTpe3Ka B JaHHOM OTHOUICHHH.
[Tonsipasie koopauHatel. [IpeoOpa3zoBanue cucTeM KOOpPIMHAT.
Bexropsl. JInHeiHbIE Onepani Hal BEKTOPAMH.
[Ipoexnus BekTopa Ha 0chb, €€ CBOMCTBA. Pa3nokeHue BeKTopa o 0csiM KOOpINHAT.
CkansipHO€ MPOU3BEICHHE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEKIYy BEKTOPAMHU.
BexTopHoe nmpousBeeHrne BEKTOPOB, €r0 CBOMCTBA.
CMenianHO€ TPOU3BEIEHUE BEKTOPOB.
OObikHOBeHHBIE auddepeHuanpabie  ypaBHeHus. 3amadya Kommu. Teopema o
€IMHCTBEHHOCTH ee pemeHus. O01iee 1 4acTHOE PeIIeHusl.

. Henosiabie quddepeHimanbabie ypaBHEHUS.

. YpaBHEHUS C Pa3aCISIIONTUMUCS TTIePEMEHHBIMHU.

. Ognoponnbie ypaBHenus. [Ipocrelinive ypaBHEHUS, TPUBOIAIIMECS K OJJTHOPOIHBIM.
. JIuneitHoe muddepeHnnanbHOE ypaBHEHHE ITEPBOTO TMOPSIKA, €r0 CBONCTBA.

. Ob1ee penreHre 0THOPOTHOTO JIMHEHHOTO YpaBHEHUs IepBoro nopsiika. Oomee

pelieHrue HeoJHOPOIHOTO JIMHEHHOTO YPaBHEHHS.

VYpaBuenue bepHyuu.

Juddepenunanbabie ypaBHEHUS BTOPOTO HOPSIKA, UX MEXaHUYECKUN 1 TeOMETPHUECKUN
cMbici. TeopeMa 0 eIMHCTBEHHOCTH WX pemieHus. ['pannynas (kpaeBas) 3aaaya. OOuiee u
YaCTHOE PEUIEHUE YPAaBHEHHI BTOPOTO MOPSIKA.

Huddepenunanbabie ypaBHEHHS, TOMYCKAIOIINE TOHIKEHUE MOPSIIKA.

Jluneitabie nuddepeHranbuble ypaBHEHUS MOPSJIKA N, UX CBOKCTBA.

Jluneitnast He3aBUCUMOCTh GyHKIMNA. BpoHckuan. dyHnaMeHTanbHas CUCTEMA PELICHUH
g depeHInanbHOTr0 YpaBHEHUS.

[TocTpoenue oO1iero pemieHrs 0 JHOPOIHOTO U HEOJHOPOJHOTO JTMHEWHOTO YpaBHEHHUS N-
ro MOpsIKa.

JIuHeHOe OTHOPOIHOE YpaBHEHHE MOPSAIKA N ¢ TOCTOSTHHBIMU KO PHUITUCHTAMH.
ITocTpoenue ero pemeHus.

Heonnopognoe inmHENHHOE ypaBHEHHME TmoOpsAaka n. Merox  HeompeneseHHBIX
KO3 PUIIHEHTOB.

MeTo1 Bapralyy MPOU3BOIBHBIX MOCTOSIHHBIX I T depeHIInaIbHbIX YPaBHEHHH
BTOPOTO MOpPsJIKA.

YpaBHEeHHE TUHUH HA TUIOCKOCTH. Y paBHEHHE MPSAMON Ha MIIOCKOCTH, pa3InyHbIe (DOPMBI
3aIUCH.

Yron mexay I1ByMsl IPAMBIMU. Y CIIOBHE NIAPAJUIEIIBHOCTH U NIEPIICHIUKYIISIPHOCTH.
PaccrosiHre OT TOUKM 10 IPSAMOMN.
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Durnic, ero KAHOHMYECKOE YpaBHEHUE. DKCLEHTPUCUTET U TUPEKTPUCHI SJUINIICA.
l'unep6ona, e€ kaHoHMYeckoe ypaBHeHHE. CoMpsbKeHHAs THIIEpOoIa. DKCIEHTPUCUTET,
JTMPEKTPUCH] U ACUMIITOTHI THIIEPOOIIBI.
[Tapabo:na, e€ KaHOHMYECKUE YpaBHEHHS.
OO11ee ypaBHEHHE JIMHUI BTOPOTO MOPSKA, €ro MPUBEICHIE K KAHOHMYECKOMY BHTY.
VYpaBHEHME MIJIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXKY ABYMs IIockocTsiMU. HopMaibHOe
yYpaBHEHUE IIOCKOCTH, PACCTOSIHUE OT TOUKHU JI0 IUIOCKOCTH.
OO11ee, KAHOHUYECKOE U NTapaMETPUUECKOE YpaBHEHUS NPAMOIl. YTOJI MEXIy IPSIMbIMU,
YTOJI MEXAY IPSIMOU U INIOCKOCTBIO.
[ToBepxHOCTH BTOPOTO NOPSIKA.
[Tonatue nuuenHOTO NIpocTpancTBa. [Ipumepsl. JInHelHas 3aBUCUMOCTb BEKTOPOB, €€
CBOWCTBA.
basuc. TeopeMmsl 0 pa3iiokeHnU BeKTopa o 0aszucy. Marpuiisl nepexoaa oT 0JHOT0
0a3uca K Ipyromy, CBsi3b MKy HUMHU.
JIuHenHsbIN onepaTop, ONpeIeIeHUE U CBOMCTBA.
Martpuiia TuHeHOTO oreparopa, e€ cBs3b ¢ 6azucoM. MI3sMeHeHre MaTpulbl [IPH IEPEX0/1e
K JIpyromy 0asucy.
CobcTBeHHbIE UKclia 1 cCOOCTBEHHBIE BEKTOPbI MAaTPHIIbI IMHEIHOTO oneparopa. Marpuna
JUHEIHOTo onepaTopa B 6a3uce U3 COOCTBEHHBIX BEKTOPOB.
EBxiinioBo mpoctpanctBo. OpToroHagbHas ¥ OPTOHOPMUPOBAHHAS CUCTEMA BEKTOPOB.
CkansipHO€ Mpou3BeIeHnEe B OPTOHOPMUPOBAHHOM 0a3Huce.

3 cemecTp.
JIBOMHOM MHTETpaj, ONpeneIeHUE U CBONCTBA.
Brrunciienue JBOMHOTO MHTErpaia.
3aMeHa MEPEMEHHBIX B IBOMHOM MHTETrpaJIe.
['eoMeTpuueckue NpuaoKeHUs TBOMHBIX HHTETPAJIOB.
TpoitHO# MHTErpa, onpeaeaeHue U CBOMCTRA.
Brrunciienue TpoitHOTO MHTETpara.
3aMeHa MEPEMEHHBIX B TPOMHOM MHTErpaje. ['eoMmeTpruueckoe NpuiioKeHue TPOMHOTO
WHTErpaa.
KpuBosHElHHbI HHTErpal NEpPBOTO pOJAA, €ro OIpPEAENICeHHWE, BBIUUCICHUE U
F€OMETPUYECKHUI CMBICIL.
KpuBonuHeiHblii HHTErpaJl BTOPOTO poja: ONpeAesieHUE, MEXaHUYECKUI cMbIci. CBS3b
MEXKy KPUBOJIMHEMHBIMU UHTETPAJIAMU IIEPBOTO U BTOPOTO POJA.
®opmyna ['puna.
Teopema 0 4eTbIpeX yCIOBHIX SKBUBAJIEHTHOCTH.

4 cemecTp.
Juddepennnanbabie ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX, UX MOPsAOK. Perenue
g depeHInanbHOr0 YpaBHEHUS.
YpaBHeHHe KoJieOaHUs CTPYHBI. Y paBHEHUE KojieOaHUsI MEMOpaHbl.
VYpaBHEHHE TEIUIONPOBOJHOCTH.
3amava Komm as ypaBHEHMM pa3au4HbIX TUIOB. KitacCc KOppEKTHOCTH NOCTABIEHHON
3a/1a4H.
JIuneitnble nu¢depeHanbHble YypaBHEHUS C YaCTHBIMU IIPOU3BOIHBIMH, X CBOMCTBA.
Knaccugukanus mTuHeHbIX ypaBHEHUH BTOPOTO MOPSAIKA C IByMs HE3aBUCUMBIMU
IIEPEMEHHBIMHU.
3aMeHa nepeMeHHbIX B JU(depeH1nanbHOM ypaBHEHMH BTOPOTO HOPSIIKA.
[IpuBeneHne ypaBHEHUH Pa3IMYHbIX TUIIOB K KAHOHUUYECKOMY BUTY.
Ooiee pemieHre BOJHOBOTO ypaBHeHHs. Popmyna [’ Anambepa, ee yacTHBIE CITy4yaH.
ITpumenenue popmyinsl [’ Anambepa K 3a1aue ¢ OrpaHUUEHHON U OJTYyOTrpaHUYEHHOM
CTPYHOM.
Meton @ypse. 3anaqa IlItypma-JInysuins.



12. Pemenne HEOJHOPOJHOTO BOJIHOBOTO YPAaBHEHUS UM BOJHOBOTO YPaBHEHHUS C
HEOTHOPOJHBIMH I'PAaHUYHBIMU YCIOBUSMHU.

13. Meton ®ypre a1 ypaBHEHUS TEIUIONPOBOAHOCTH.

14 Pemenne  HEOJAHOPOTHOTO  ypaBHEHHS  TEIUIONPOBOAHOCTH WU YPaBHEHHS
TETUIOTIPOBOAHOCTHU C HEOTHOPOJHBIMU I'PAHUYHBIMHU YCIOBUSMHU.

15. VYpaBHeHHE TEIUIONPOBOAHOCTH JUIsl CTEP>KHS OECKOHEUHOM JJTMHBI.

16. ®yHgaMeHTaIbHOE pElIeHNE YPaBHEHUS TEILIONPOBOIHOCTH.

17. Ypasuenue Jlamnaca. Paznuynbie KpaeBbie 3a1a4u.

18 Omneparop Jlamnaca B HIMIMHAPUYECKUX U CPEPUUECKUX KOOPANHATAX.

19. ®dynpameHTalbHOE perieHne ypaBHenus Jlamnaca. Pemenne 3agaun upuxie B kpyre
MeTo10M Dyphbe.

20. ®opmynsl ['puna. IloTeHuansl mpocToro 1 JIBOMHOTO CIOS.

21. Meron ¢pynkuuii ['puna.

22. Tloctpoenue dpynkuuii 'puna. 3anava Jupuxie 1uist noxynpocTpaHCTBa U 11apa, Jis
MOJIYTNIOCKOCTH U Kpyra.

23. Crenenue 3anaun Heiimana k 3amaue Jupuxie.

7. Y4eOHO-MeTOoAMYeCKOe U MH(POPMALIMOHHOE o0ecneuyeHue N CIUTIIUHbI
a) OcHOBHas MUTEpATYypa:

1. Emenvsanosa B.M., Poibakuna E.A. YpaBHeHus: mareMaruyeckoit pusuku. 13 z. Jlans,
Cmn6: 2016 1.

2. Cmexnos B.A. O0mye MeTo bl PEIICHHS OCHOBHBIX 3a/1a4 MaTeMaTuuecKon pu3uku. M.:
JIEHAH/], 2016 .

3. benoycoe FO.M., Ky3neyos B.I1., Cmunea B.I1. IlpakTnyeckas MaTemMaTHKa.
Wz narenscknii oM «aTETIEKTY, 2014 T

4. INucomennor /{.T. KOHCIIEKT JIEKIMI MO BBICIIEH MaTeMaTUKE: TOJIHBIA Kypc. 4-€ U311, —
M. Aiipuc-npecc, 2006. — 608 c.

5. baspun U Y. KpaTkuil Kypc BbIclIeld MaTeMaTtuku., M., ®uzmatiut, 2003. — 328 c.

6. /lemuooeuu b.I1., Mooenos B.Il. Jludpdepennmansusie ypapaenus — CI16, Uz,
«Jlaaby, 2008, 288 c.

7. Kysueyos JI. A. COOpHUK 3a1aH1H IO BBICIIIEH MatemaTuke (TuroBblie pacueTsl) — CII16, U3
«Jlaawy, 2008, 240 c.

8. Il[unaues B.C. Briciias matemaTtuka. — M.: Briciag mkoma, 2001.

0) IOoMOoNHUTENbHAS TUTEPATYypa:

1. Unvun B.A., Kypkuna A.B. Beiciias matematuka. — M.: [Ipocnekr: uzn. MI'Y, 2010. —
608 c.

2. Kypow A.I'. Kypc nuneitnoi anredpsl. — CI16, U3n. «Jlanb», 2008,: 432 c.

3. Munopckuii B.I1. CoopHUK 3a7a4 10 BeIcIel MmatemaTtuke. — M., ®usmariur, 2006. —
336 c.

4. Bepman I'.H. PemeOHUK K COOPHUKY 3a/1a4 [0 Kypcy MaremaTnueckoro aHanusa. — CIIO,
Wzn. «Jlawby, 2008, 608c.

5. @uxmenconvy I'"M. Kypc nuddepenmansHoro nu uHTerpaisHoro ucuucienus. CII6,
Uzn. «Jlaaby, 2009, 2080 c.

6. Ilanuu 1.A. 3amauHuk 0 TEOPUH BeposiTHOCTEH. YueOHoe mocobue - M., Hayka, 2005.

7. Kypc BoIciieit matematuku, Teopust BeposatHocteit. [lon pen. X.M.Ilempywrxo - CII0,
Wzn. «Jlaawy», 2008, 352 c.



8. Tyeanbaes A.A, Kpynunun B.I". Teopus

BepOHTHOCTef/'I 1 MaTéMaTH4YCCKas CTaTUCTHKA

- CIIo, U3n. «Jlaus», 2009, 704 c.
9. I'mypman B.E. PyKOBOACTBO K PEILICHHUIO 3aa4 10 TEOPUU BEPOSITHOCTEN U
MaTeMaTH4ecKoi craTuctuke: yuedHoe nocodue — M: U/ FOpaiit, 2010 — 404 c.

B) IIporpaMMHoe obecrieuenre u HTepHeT-pecypehbl:

[TporpamMmbl 0OpaOOTKH U MPEACTABICHUS TAHHBIX

8. MeToauyeckne ykazaHus Uit 00y4aOUIUXCS 110 OCBOEHUIO TUCIIUIIMHBI

Buna yueoHbIX
3aHATHI

Opramnamm ACATECJIBbHOCTH CTYACHTA

Jleknuu

Hammcanme KOHCTIEKTA JICKIIHI: KPaTKO, CXeMAaTHYHO, TTOCIICIOBATEIILHO
(UKCHpOBaTh  OCHOBHBIC  IIOJIOKEHHUS, BBIBOJBI,  (DOPMYIMPOBKH,
0000IIeHNs; TMOMEYaTh BAXKHBIC MBICIH, BBIJCIATH KIIFOUEBBIC CIIOBA,
TEPMUHBI.

IIpoBepka TEPMUHOB, MOHATHUIN C TMOMOIIBIO YHUUKIONEANH, CIOBAPEH,
CIIPABOYHHMKOB C BBIITUCBIBAHUEM TOJKOBAHUH B TETPAJIb.

O003HAUNTh BOMPOCHI, TEPMHUHBI, MaTepHall, KOTOPHIH BBHI3BIBACT
TPYAHOCTH, MOMETHTHh M TIOMBITATHCS HAWUTH OTBET B PEKOMEHIyeMOM
JauTepaType.

Eciu camocrosiTennbHO He yaaeTcs pa3o0paTbcs B Marepuale,
HEeoO0XoauMO cOopMyIUpOBaTh BOMPOC W 3aJaTh IPETOJaBaTelli0 Ha
KOHCYJIbTAIlMH, Ha TPAKTHUECKOM (CEMHHAPCKOM ) 3aHATHH.

IIpakTuyeckue
3aHATHA

[TpopaboTka pabodeit mporpamMmsl, yAelss 0co00e BHUMaHUE LETSIM U
3aauaM CTPYKTYpe U COJIEPIKAHHIO TUCIIUILINHBL

KoHcniekTupoBaHue HCTOYHHKOB.

PaboTa ¢ KOHCIIEKTOM JIEKIIUH, -TIOJIFOTOBKA OTBETOB K KOHTPOJBHBIM
BOIPOCAM, TIPOCMOTP PEKOMEHIyeMOU JIUTepaTypbl U padoTa ¢ TEKCTOM.
Penienne TecTOBBIX 3a]aHUH, pEIICHHUE 33a1a4 U IPyryue BUIbI padoT.

NuauBuayanbHbI
e 3a/1aHNuA

(moaAroToBKa
JIOKJIAJIOB,

pedepaToB)

3HAKOMCTBO C OCHOBHOW W JIONMOJIHUTEIBHOW JUTEpPaTypOu, BKIIIOUYAs
CIIpaBOYHBIC W3JIAaHUA, 3apyOeKHbIE HMCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUH, TEPMUHOB, CBEACHUN, TpeOyIOIIMX 3alOMUHAHHUS U
SIBJISIOIIMXCSI OCHOBOIIOJIAralOIMMU B 3TOM TEMeE.

CocraBiieHHe aHHOTAIMI K TPOYNTAHHBIM JINTEPATYPHBIM UCTOYHUKAM U
npyroe. M3noxeHne OCHOBHBIX AacleKTOB MPOOJIEMbl, aHaiu3 MHEHUU
aBTOpOB U (OPMUPOBAHHE COOCTBEHHOTO CYXKJICHUS IO HCCIETyeMOu
TEME.

IHoaroroska Kk

HpI/I IOATOTOBKE K 3a4YCTy HCO6XOI[I/IMO OPHUCHTHUPOBATLCA Ha

3a4erty KOHCIIEKTBl JIEKIMI, PEKOMEHIYEMYIO JIUTEPATYPY, BONPOCHl iAo
IOATOTOBKHU K 9K3aMEHY U T.[.
9. WndopmanmoHHbIe  TEXHOJOTHM, MCHOJb3yeMble MPH  OCYIIECTBJIEHUHU

00pa3oBaTeIbHOIO Tpolecca MO JUCHHILIHHE,

BKJIKOYasi MNEpPEYCHb MNMPOrpaMMHOro

ol0ecrieyeHnsl 1 MHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEeM (IIPH HEO0X0AMMOCTH)
[Ipu ocymiecTBiIeHUN 00pa30BATEIBHOTO MPOLECCa MO JUCIUIUINHE UCTIONB3YIOTCS:
- IEKUUU-BU3YyAJIN3alMH1 (C UCTIOIb30BAaHUEM CIANA-IPE3EHTALNN);
- Ui pa3MelieHus y4eOHBIX U METOAMYECKHX MaTepUalioB MO AUCLUILIMHE, a TaKxKe Ui




MPOBEACHUSI KOHTPOJBHO-TIPOBEPOYHOTO TECTHPOBAHUS IO KAXKIOW TEME HCIOJIb3YeTCs
BHUpTyaJIbHast 0OpazoBarenbHas cpeaa punuana (mporpamma Moodle);

- JUIA TIPOBEJCHHUS KOMIBIOTEPHOT'O TECTHPOBAHUS HCIIONB3yeTcs mporpamma Moodle B
KOMIIBIOTEPHOM KJjiacce (2 BapuanTa 1o 20 BOmpocoB);

- OpraHu3anusi B3aMMOJEHCTBHS MPENOJABaTeNsl CO CTYACHTAMHU Ui OCYLIECTBICHHS
KOHCYJIbTallMOHHON pabOThl MO NOJArOTOBKE K CEMUHAPCKUM (IIPAKTUYECKUM) 3aHATUAM U
nos0opy HEOOXOOMMOM JHMTEpaTyphl, MOMHUMO KOHCYIbTAllMi B (uinane, OCYIIECTBISIETCS
MOCPEICTBOM DJICKTPOHHOH MOYTHI U (JOPYMOB.

10. MaTepuajbHO-TeXHHYECKOE 0O0ecneuyeHue JUCIUIIMHBI

1. KoMmnbroTepHbIi Kitacc.
2. MynpTUMEAUWHBIN TPOEKTOP.
3. JlTabopaTtopusi ”HPOPMAIIMOHHBIX TEXHOJIOTHH.



JIncr n3menenmii

PaccMoTpeHo 1 peKOMEHI0BaHO K MCITOJIB30BaHUIO B yueOHOM mporiecce Ha 2020-2021
yaeOHbIi To 63 n3meHeHui. [IpoTokos 3acemanus kadenpsl Briciielr MareMaTnky 1
TeopeTnueckoi Mexanuku ot 21.05.2020 Ne 10
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