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1. Ilesn ocBOEHUSA AU CIUINIUHBI

Henp qucnmmumnel «MaTteMaTnka (MaTeMaTndeckas (Pu3nKa)» — MOAroTOBKa OaKaaaBpoB,
BJIQJICIOIINX 3HAHUSAMU B 00beMe, He0OX0AMMOM ISl U3YyUECHHUS CHICIUATbHBIX AUCIUIIINH.

2.Mecto mucuuniinibl B cTpykType OITOII 6akanaBpuara

JucuumumHaa «Martematrka (MareMaTiueckasi pu3HuKa)y» Ui HalpaBJIeHUs OTOTOBKA
05.03.05 — I[NpukmnamHas THIAPOMETEOPOJIOTHS OTHOCUTCS K TUCITUTUTHHAM 0a30BOM 4acTH

MaTEMaTU4CCKOTO U €CCTCCTBCHHOHAYYHOT'O ITUKJIA.
I[JI?I OCBOCHUA IIaHHOI>'I JUCHHUIITINHBI, 06yqa101uﬂecs{ JOJI2KHBI OCBOUTH MaTCMaTH4YCCKUEC

JUCLMILIMHBI CpeIHEro oOiero oopa3oBaHusl.
[TapannensHo ¢ qucHuIuinHON «MareMartuka (MaTeMaTuyeckas Gu3nKa)» U3yJaroTcs

TUCIUTITUHBL: «DPusukay, «HpopmaTukay.
Hucuunnuna «Marematrka (MaTemaTHueckas (pusuka)» siBisercs 0a30BOU ISl OCBOCHHUS

JTUCIUTIUTNH «YueHue 00 atmocheper, «YdueHue o rugpocheper.

3. Komnerenuun odyuaromerocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS AU CHUITIUHBI
[Ipouecc n3yueHus: AMCUUIIIMHBI HAIIPaBieH Ha (POPMHUPOBAHUE CIAEAYIOMINX KOMIIETEHIIUMA
KomneTeHTHOCTHaA KapTa AUCUMUNNHDI

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

3HaHUH OCHOBHBIX MOJIOKEHHI, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK,
(bU3UKH U MaTeMaTHKH

KntoyeBbiMn KOMNETEHUMAMU, POPMUPYEMBIMU B MPOLLECCE N3YYEHWNA AUCLUMUMNNANHDI
asnaotca: OMNK-1

YpoBHeBoe onucanue npusHakoB komnerenun OITK-1:

YpoBeHb 0CBOEHMSI IIpu3Haku nposiBjieHUst
[IpoaBuHyTHII Crioco0eH OCyIIeCTBISTh aHAJN3 JAaHHBIX [0 MPUKIATHOMN
TUAPOMETEOPOJIOTHH
bazoBwsrii YMeeT ocyecTBIsITh 00paboTKy HHbOpMauu
MuHuManbHbIN Nmeet npencrasienre 00 OCHOBHBIX pa3jienax MaTeMaTHKU

B pe3yibTaTeC OCBOCHUS JUCHUIIJINHBL O6y‘lﬁIOH.[PIfICSIZ

JOJIKCH 3HATh:

— OCHOBHBIC ITOHATHUA MaTCMAaTHUKH,

— OCHOBHBIC MCTOAbl MAaTCMATUKH,

— OCHOBHBIC METOJbI IPUMCHCHUA MATECMATUKH K PCIICHUIO IIPAKTUYCCKUX 3a10a1,

HOJDKEH YMETD:

— pCuIaTh NPAKTUYICCKUC 3aJa41 PA3JINIHBIX TUIIOB;

JOJIZKCH HMETb npeacraBjicHue 0 MNEPCHCKTUBHLIX  HAMPABJICHUAX  Pa3BUTUA
MAaTEMAaTUYCCKHUX METOJOB PCHICHUSA MTPAKTUYCCKUX 3a/1aY.



4. CTpykTypa U coep:KaHue TUCHUILIUHBI
OO0mmast TpyI0eMKOCTh AUCIUTUINHBI COCTaBIseT 14 3aueTHBIX enquHul, 504 vaca.

O0BEéM TMCHUTIINHBI Bcero yacos
Ounas ¢popma 00y4yeHus
2019 rox HaGopa
O0mas Tpy10éMKOCTb M CUMILIUHBI 504
KonTakTHas padoTa o6yuaromuxcs ¢ 196
npenoaaBaresisiM (110 BUaM ay U TOPHBIX Y4eOHbIX
3aHATHIA) — BCEro:
B TOM 4YHCIJIC:
JIEKIIUU 98
MPAKTUYECKUE 3aHATHUS 98
CamocrosTeanHnas padora (CPC) — Bcero: 308
B TOM 4YHCIJIC:
KypcoBasi paboTa -
KOHTpOJIbHAs paboTta -
Buag  npomexyTrodHoOM arTecTanuu JK3aMeH
(3a4eT/3K3aMeH)
4.1. ConeprxaHue pa3iesioB AU CHUNITIHHBI
OuHoe 00y4eHHe
Buasbi yueOHoii Dopmbl 3ausaTHus B
Pa3znes u tema padoThl, B T.4. TeKylero AKTUBHOM U
Ne AUCHMILINHBI CaMOCTOATEJbHA KOHTPOJIA HHTEPAKTHBHO
n/n = s1 padora ycneBaeMocT | i popme, yac.
S | cTyaeHTOB, Yac. )
= | = ™
= 2 | Es
18 | 3¢
SO = O =
1| DnemeHTHI 1 |28 |28 88 Ompoc, 144
JIMHEIHOi aJredpbl. TeCTUPOBAHM
And¢pepennnanbHo e
€ U MHTerpajbHoe
HCYHUCJIeHHE
Gynxumii
2 | AHaJIUTHYeCKAs 2 |28 |28 88 Omnpoc, 144
reoMeTpHs Ha TEeCTUPOBAHH
IVIOCKOCTH U B e
NPOCTPAHCTBeE.
OO0ObIKHOBEHHBIEC
auppepeHuaIbHbI
¢ YPABHEHMUSI.
3| KpaTnbie u| 3 |28 |28 88 Omnpoc, 144
KPHUBOJIMHEHbIE TeCTUPOBAHHU
HHTErpaJbl. ¢
4 | MaremaTtnka 4 |14 |14 44 Ompoc, 72
(MaTemaTu4yeckas TeCTUPOBAHHU
Ppuznka) e




HUTOIo 98 | 98 308 IK3aMeH 504

4.2. JleKIMOHHBIE 3aHATHUA, HX COAECPKAHUE

HaumenoBanme Conep:xanue
pa3jaeioB
U TeM
DNIeMEHTHI OmnpenenuTeny, UX cBOicTBa. MUHOPEI, anredbpandecKre TOMOTHEHHUS.
JIMHENHOM areOpEhl. Paznoxxenue omnpenenuTens Mo CTpoke (cTondiry). MaTpuiibl, ISHCTBHUS C
Juddeperupnanproe | MATPHIAMA. TpaHcrioHHpOBaHKUE MaTpHLl, 0OpaTHAs MaTpuua. PaHTr MaTpuipl.
¥ MHTETPAIbHOE DJeMeHTapHbIe MPEOOpa30BaHUs MATPHUIIBI U UX CBSI3b C PAHTOM.
S —— Cucrema JIMHEHHBIX anreOpandeckux ypaBHeHMH. MatpuuHas dopma

(yHEIHii 3anmcu cucteMbl. @opmyisl Kpamepa. Merop ["aycca pemennst cucreMm
i nuHelHbIX ypaBHeHn. Teopema Kponekepa — Kamemmm. CucteMbl THHEHHBIX

OJIHOPOJHBIX YPAaBHEHMIA.




bunom Hpiotona. ®yHkuus, ompeneiseHne U CIOCOOBI 3alaHHA.
O6patnas ¢pyHkuus, cyneprnosunus Gyakuuid. [Ipenen mocinenoBaTensHOCTH.
Beckoneuno wMambie u  OeCKOHEYHO OONbBIIME  TOCIEA0BATENbHOCTH.
OrpannyeHHasi MoclieAoBaTeNnbHOCTh. CBoMcTBa mpenenoB. MOHOTOHHBIE
nocnenaoBaTenbHocTU. Touka crymenus. [penen ¢ynkunu. OqHOCTOPOHHME
npenenbl.  CpolictBa  mpenenoB.  MoHoToHHble  (GyHKUnU. [lepBelit
3aMeuaTenbHbIN npenen. Bropoit 3ameuarensHbiii mpegen. Knaccudukarms
OeckoHeuHO Manbix QyHKOMA. HenpepoiBHOocTh QyHKIMH. Knaccupukanms
paspbiBoB. TeopeMbl O HEMPEPHIBHOCTH MOHOTOHHOW (yHKuIuH. CBoiicTBa
HenpepblBHBIX ~ QyHkuud. Teopembl bombmano — Komm, Tteopemsl
Beiiepmrpacca.

[IpousBoaHas, onpeneneHrue u reomerpuueckuil cMpicia. @opmyna ams
npupamnieHuss GpyHkuuu. [IpaBuna BerauciieHus npousBonHOM. [IponsBoanas
obopatHoit  QyHkuuu.  OIHOCTOPOHHSS  IPOM3BOJHAs, OECKOHEUHas
npousBoaHas. Juddepeniua, ero cesa3b ¢ Npou3BOaHON. VHBAPHAHTHOCTH
dopmel  muddepennmana. Teopema Depma, Tteopema Pomns. Teopema
Jlarpanxka, teopema Komm. IIpowsBomubie W auddepeHnanbl BBICHIINX
nopsiakoB. Dopmyna JleliOuuma. Bropas mnpousBogHas s (YHKIHH,
3ajaHHOlN napamerpudecku. [Ipasuio Jlonurans.

Okcrpemymbl QyHKIIMU. HeoO0xouMoe U I0CTaTOYHOE YCIIOBHE
JKCTpemMyMa. BBIyKIIOCTh QYHKITNH, TOUYKH Tiepernda. ACUMNITOTH (QYHKIIHN.

DyYHKIUU HECKOIBKUX MEPEMEHHBIX. /[|BOMHbBIE U TTOBTOPHBIE MPEJIEIbI.
HenpepsiBHOCTD (PYHKIIMK HECKOIBKUX MEpPEMEHHBIX. YacTHBIE TPOU3BOTHBIE.
[MonHoe mpupanieHne (QYHKIMM HECKOJIBKMX MEpEeMEeHHBIX. [loMHBIN
muddepeHuan, ero reoMeTpUyecKass WHTEpIpeTanus JUid ciydas JABYX
MepeMeHHbIX. [IpOM3BOAHBIE OT CHOKHBIX (GyHKIUHA. [IpoW3BOgHBIE W
muddepeHiganbl  BICHIMX IOPSAKOB. DKCTPEeMyM (DYHKIIMH HECKOJbKUX
IIEPEMEHHBIX.

Heonpenenenublit uHTErpan u ero cpoiictsa. Ilpocreiimme npaBuiia
HHTErpupoBaHus.  MHTerpupoBaHue  ImyTeM  3aMeEHBl  IIEPEMEHHOM.
HHTerpupoBanue 1Mo yactsaM. MHTErpupoBaHue MpoCcThIX apodeid. Pasnoxkxenne
MIpaBUJIBHBIX JpoOeil Ha mpocThle. MHTerpupoBaHHE TPUIOHOMETPUUYECKUX
¢yaxmuii. WaTerpmpoBanme BbIpaXeHWH ¢ pagukamamu. llpocreifmme
[IOJCTAaHOBKH, TPUTOHOMETPUYECKUE IIOACTAHOBKHM, IIOJCTAHOBKH OWjepa.
OnpeneneHaslii MHTErpai, ero cBoiictea. @opmymna Hetorona — JleitOnuma.
HaTerpupoBanre Mo 4YacTsAM, 3aMeHa IIEPEMEHHONM B OMNpelneIeHHOM
uHTerpane. HecoOcTBeHHble MHTerpansl. TeopeMbl O  CXOAWMOCTH
HEecOOCTBEHHBIX WHTETPAIIOB. HecoOcTBennbie HHTETPAIIB oT
HEOrpaHW4YeHHbIX (QyHKOudA. CBOWCTBA HECOOCTBEHHBIX HHTETPAJIOB.
[Ipunoxkenuss ompeneneHHoro wuHTerpana. llromanps TUTOCKOH —(QHUTYpPHI,
IUIOIIAb KPUBOJIMHEWHOIO CEKTOpA. BpIUMCIEHHE NIUHBI IyTH KPUBOU C
IIOMOILBIO ONpeneIeHHOro nurerpaia. O0beM Tena BpaleHus.

Ananmutndeckas
TreOMETpHsI Ha
IUIOCKOCTH U B
MIPOCTPAHCTBE.
OOBIKHOBEHHBIE
middepeHnanbHble
ypaBHEHHUSI.

Meron koopauHat. OCHOBHOE TOXAECTBO METOAa KOOpAHMHAT.
Paccrosinue Mexnay nByMs TOYKaMH Ha KOOpIMHATHOM ocu. JlekaproBa
cUCTeMa KOOpAWHAT Ha IJIOCKOCTH. PaccTosiHMe MeXIy ABYMS TOUYKAMH B
JIEKapTOBOM CHCTEME KOOpAMHAT. 3ajada O JEICHWHM OTpPe3Ka B JAHHOM
orHoueHun. [lonspusie koopauHatsl. [Ipeobpa3zoBanue cucreM KOOpANUHAT.

BexTopsl. JIuHeiHbie onepanuu Ha1 BekTopamu. [Ipoekuns BeKTopa Ha

ochb, €€ cBoiicTBa. Pa3noskeHne BekTopa 1o ocsiM koopauHaT. CkaiaspHoe
MIPOU3BENEHHE BEKTOPOB, €T0 CBOMCTBA. YTOJI ME&Xy BEKTOpaMu. BekTopHoe
MIPOU3BENICHHE BEKTOPOB, €r0 CBOCTBAa. CMEIMaHHOE TPOU3BENCHHE BEKTOPOB.

VYpaBHeHHE TPSAMON Ha MIIOCKOCTH, Pa3iUYHbIe (OPMBI 3alIUCH. YTOI
MEX]ly ABYMS MPSIMBIMU. Y CIIOBUE MAPAIIENIEHOCTH U NMEPIEHINKYIIPHOCTH.
Paccrognre or TOYKM 10 MpsAMON. DJUIUIC, €r0 KAHOHWYECKOE ypaBHEHHE.
OKCLEHTPUCUTET M AUPEKTPUCH 3jumnca. ['unepOona, €€ KaHOHHYECKOE
ypaBHeHue. ConpsbkeHHas runepOona. OKCIEHTPUCHUTET, ITUPEKTPUCHI U




acumnToTsl Tunepbonsl. [lapabona, e€ xaHnoHmuyeckue ypaBHeHHs. OOmiee
ypaBHEHHUE JUHUN BTOPOTo MOPSIKA, €ro MprUBeAeHHE K KAHOHMYECKOMY BHILY.
VYpaBHEeHHE MIIOCKOCTH B MPOCTPAHCTBE. YTOJI MEXKAY ABYMS ITOCKOCTSIMH.
HopmanbHoe ypaBHEHHE MJIOCKOCTH, PAcCTOSHUE OT TOYKH /0 IJIOCKOCTH.
Oo1miee, KaHOHMYECKOE U MTapaMeTPHUECKOe YPaBHEHHS MPSIMOU. YTOI MEXIY
IPSMBIMHM, Yrojl MEXAy IpsSIMOM M IIOCKOCThIO. lloBepxHOCTH BTOpPOro
nopsiika.

IlonsTue  nuHeitHoro  mpocrtpaHcrBa.  IIpumepsl.  JIuHeliHas
3aBUCUMOCTb BEKTOPOB, €€ CBOICTBA. basuc. Teopembl 0 pa3nokeHHu BEKTOpa
no 6aszucy. MaTpuisl iepexofia 0T OJHOTO 0a3uca K APYroMy, CBsI3b MEKIY
HUMH. JIMHENHBIN onepaTop, ONpeAeIeHHE U CBOMCTBA. MaTpuiia JIMHEHHOro
ormepatopa, e€ cBsizb ¢ OaszucoMm. V3MeHeHHMe MaTpulbl MpU Mepexone K
npyromy 6asucy. CoOCTBEHHBIE YKCIa U COOCTBEHHBIC BEKTOPHI MAaTPHIIBI
JUHEWHOro ormepatopa. Marpuna JWHEHHOro omnepatopa B 0Oa3uce u3
COOCTBEHHBIX BEKTOpoB. EBKmMIoBo mpoctpaHcTBo. OpToroHanpHas u
OPTOHOPMHUpPOBaHHAasi CHCTeMa BeKTOpoB. CKaJsipHOEe TIpOU3BENEeHNE B
OpPTOHOPMHUPOBAHHOM Oa3zuce.

OObIkHOBeHHBIE Ju(depeHInanbable  ypaBHeHus. 3amaua Koy,
Teopema o emuHCTBEHHOCTH ee pemieHus. OOIee W YacTHOE pEIIeHUS.
Henonnrie muddepentinansabie ypaBHEHHSI. Y PaBHEHUS C Pa3AeiIsIONIAMUCS
nepeMeHHbIMUA.  OpHOpOAHBIE  ypaBHeHuda. [lpocteiimme  ypaBHEHWHS,
MPUBOAIIMECS K OAHOpOAHBbIM. JIuHeliHoe muddepeHInaabHOe YpaBHEHHE
IIEPBOT0 MOpsiAKa, ero cBoicTa. ObIee pemeHue oqJHOPOJHOIO JTHHEHHOTO
ypaBHeHUS mepBoro nopsaaka. OOrmiee pemieHne HeoJHOPOIHOTO JIHHEHHOTO
ypaBHeHus1. YpaBHeHue beprymnu. JluddepeHnnansapie ypaBHEHHsI BTOPOTO
MopsiiIka, MX MEXaHWYeCKM W reomeTpudeckuil cmbicia. Teopema o
SIMHCTBEHHOCTH WX pemeHns. [pannuynas (kpaeBas) 3amada. OOmiee u
JacTHOE peIIeHWE ypaBHEHWH BToporo mopsaka. Jluddepennnansabie
ypaBHEHUS, JIOITyCKAIOIIN e MTOHIKEHHE TIOpsIKA. Jlunelinpie
muddepeHnranbable  ypaBHEHHS TOpsAKa n, WX CBoicTBa. JInHEHHas
HE3aBUCUMOCTh GQYHKITNN. Bporckuan. @yHaaMeHTaIbHASI CUCTEMa PEIICHII
muddepennmanpHoro  ypaBHeHusa.  llocTpoeHme — o0miero  pemieHUs
OTHOPOTHOTO ¥ HEOAHOPOAHOTO JMHEWHOrO0 ypaBHEHHS N-TO TOpPSAKA.
JluneilHoe  OOHOPOAHOE ypaBHEHHE MOPSAAKA N C  MOCTOSHHBIMHU
koadummmentamu. Iloctpoenne ero pemeHus. HeomgHopomHoe JmHEHHOE
ypaBHEHHE TopsAaka n. Merox HeompeneneHHbIX Kod(pduimenToB. Meron
BapHaIlfy MMPOU3BOIBHBIX MOCTOSHHBIX IS MU((hepeHITHaIbHBIX YpaBHEHUN
BTOPOTO TTOPSIKA.

Kpatnsie u
KPUBOJIMHEWHBIE
WHTETpabl.

JBoitHOW MHTErpa, ONpeneieHue U CBOKWCTBA. BhIuncieHue JBOMHOIO
HHTErpajna. 3aMeHa NEPEMEHHBIX B JBOMHOM HHTerpaie. I'eomeTpuyeckue
NPUJIOKEHUST IOBOMHBIX HMHTErpayioB. TpOHHOM HHTErpasl, ONpeAescHUuE Hu
cBoiicTBa. Brluncnennue TpoMHOro UHTErpana. 3aMeHa IEPEMEHHBIX B TPOITHOM
uHTerpane. I'eomerpudeckoe NpuiIoKeHNUEe TPOHHOIO HHTErpaa.

KpuBonuHeilHpli MHTErpan MEpBOrO  poaa, €ro  ONpenelcHHUE,
BBIUMCIICHHE U TEOMETPHUYECKUH cMbIci. KpHBOMMHENHHBIN HHTErpan BTOPOro
pofa: onpeneneHne, MEXaHM4ecKUil cMbICH. CBS3b MEXAY KPUBOJIHHENHBIMU
HHTErpajgaMu 1nepBoro u Broporo poaa. ®opmyna 'puna. Teopema o uerbipex
YCIIOBUSIX SKBUBAJIEHTHOCTH.

Marematuka
(MaTeMaTHyecKas
¢du3nka)

Huddepennnanbaple ypaBHEHNS B YaCTHBIX IPOU3BOIHBIX, UX MOPSIIOK.
Pemenne muddepenunansHoro ypaBHeHUsl. YpaBHEHHE KOJNEOAHUS CTPYHBI.
VYpaBHenue konebaHus MeMOpaHbl. YpaBHEHHE TEIUIONPOBOAHOCTU. 3agaya
Komm my1st ypaBHEHUH pa3InyHbIX TUIIOB.

JIunelinple muddepeHINaNbHbBIE  YpaBHEHUS  C YaCTHBIMU

MIPOU3BOJHBIMH, UX cBOWcTBa. Kitaccudukanus TUHEHHBIX ypaBHEHUI BTOPOTO
MOpsiZIKa C JIBYMsl HE3aBHCHMBIMH INEPEMEHHBIMHM. 3aMEHAa IEPEMEHHBIX B




mddepeHInaIbHOM YpaBHEHHH BTOpOro nopsaka. [IpuBenenue ypaBHeHHI
Pa3IUYHBIX TUIOB K KAHOHUYECKOMY BUTY.

Obmiee pemienue BoaHOBOro ypaBHeHus. Popmyna [[’Anambepa, ee
yactHele ciydau. [lpumenenme ¢opmynsl [I’Amambepa Kk 3agade c
OrPaHUYECHHOH U IIOJYyOrPaHUYEHHOU CTPYHOM.

Meron ®ypwe. 3anava Lltypma-JInysumns. Perenvne HeoqHOPOAHOTO
BOJIHOBOI'O YpaBHEHHS M BOJHOBOTO YpPaBHEHUS C HEOIHOPOIHBIMU
TPaHUYHBIMH YCIOBUIMH.

Merong @ypbe 18 ypaBHEHHS  TEIUIONPOBOAHOCTH. PemieHue
HEOJTHOPOJHOIO ypaBHEHHS TEIJIONPOBOAHOCTH u ypaBHEHUs
TEeIIONPOBOJHOCTH C HEOJHOPOJHBIMU TPAaHUYHBIMH YCIOBUAMH. Y paBHEHHE
TEMJIONPOBOJHOCTU AJISI CTEPXKHsI OSCKOHEYHOH aiuHBL. DyHAaMeHTanbHOEe
pelieHue ypaBHEH! TETIONPOBOAHOCTH.

VYpasuenue Jlannaca. Paznuunblie kpaeBbie 3anaun. Onepatop Jlamiaca B
ITMHIPHYECKUX U cepUuecKrX KoopanHaTax. OyHIaMeHTallbHOE pelleHne
ypaBHenus Jlamiaca. Pemenue 3agaum dupuxie B kpyre merogom Dypse.
®opmyinel ['puna. [loTeHIMaIBI TPOCTOTO U JBOWHOrO Ciiosi. MeToj (hyHKIHi
I'puna. IMoctpoenue ¢pynkuuii ['puna. 3agava upuxiie ais MOIyHIpOCTPaHCTBA
Y mapa, Uil TONYIUIOCKOCTH 1 Kpyra. CBenenue 3amaun Helimana k 3ajade
Hupuxie.

4.3. CeMuHapcKue, MPaKTHYECKHe, Ja00paTOPHbIE 3aHATHS, HX COJIepPIKAHNE

HaumeHoBaHue Conepxanue u popMbI IPOBeICHUA

pa3iesioB U TeM
DJIEMEHTHI Onpenenutenu, UX cBocTBa. MUHOPBI, anreOpandecKue AOMOTHEHHS.
JIMHEWHON anreOphl. Paznoxenmne ompenenutens mo cTpoke (crondity). MaTpuibl, JASHCTBHS C
Juddeperupnanproe | MATPHIAMA. TpancriornpoBanne MaTpull, oOpaTHas MaTtpuria. PaHr MaTpuisl.
u MHTErpaIbHOE DneMeHTapHbIE npeo613a3OBaH1/m MATPHIIB! 1 MX CBSA3b C PAHTOM.
R —. Cucrema nuHEHHBIX anreOpamdecKkux ypaBHeHHH. MatpudHas Qopma
byHKIH 3anucu cuctembl. ®Dopmynsl Kpamepa. Meron [Maycca pemeHus cucreM

nuHeWHbIX ypaBHeHH. Teopema Kponekepa — Kanenmn. Cucrempl THHEHHBIX
OTHOPOJHBIX YPABHEHHUIA.

IIpenen ¢ynxkumn. OmHOocTOpoHHWE Tpenenbl. CBOWCTBA TPENENOB.
Monoronnsie  ¢yakmun. llepBeiii  3ameuaTenbHBIA  Tpemen.  Bropoit
3aMedaTenbHBIA Tpenen. Kimaccudukamuss OECKOHEYHO MabiX (HYHKITHA.
HenpepeiBHocTh  dyakmun. Knaccudukamms  paspeiBoB.  Teopemsr 0
HENpPEepHIBHOCTH MOHOTOHHOHN (yHKIMU. CBONCTBA HEMPEPHIBHBIX (PYHKIIWH.
Teopemsl bonsnano — Koy, Teopemsl Beliepmrpacca.

IIpousBonHas, onpenenecHUue U reoMeTpUudecKuid cmbicia. Popmyna ams
npupamenus (ynknun. [lpaBuna BeramciaeHus mpou3BomHOW. lIpomsBommHast
obpatHo  ¢yHkumu.  OZHOCTOPOHHSISI ~ NPOM3BOAHAS,  OCCKOHEYHAS
npousBoaHasd. uddepennunan, ero cBs3p ¢ NpoM3BOAHOW. VIHBapHaHTHOCTh
thopmer muddepeniana.

Okctpemymbl  QyHkiouu. Heobxomumoe u  mocTaTodyHOE — yCIOBHE
9KCTpeMyMa. BrIykiocTs QyHKIMH, TOUKU Hepernda. ACUMITOTH! (PYHKIUH.

ODyHKIIMM HECKOJIBKUX NepeMeHHbIX. J[BOMHbIE U MOBTOPHBIE MPEIEbI.
HernpepbIBHOCTh (DYHKIHMH HECKOJBKUX HEpeMEHHBIX. YacTHble MPOU3BOAHBIE.
[MomHoe mnpupamenue (QYHKIMM  HECKONBKUX  MepeMeHHBbIX. [loiHblit
middepenan, ero reomerpuyeckas HHTEpIpeTanus sl ciydas ABYX
nepeMeHHbIX. [IpomsBognble OT ciokHBIX (yHKumid. IlpomsBomgHble
midepeHransl BRICIIUX TOPAIKOB. DKCTPEMYM (QYHKIIUN HECKOIBKUX
MEepEMEHHBIX.




Heonpenenennslii uHTerpan u ero cpoicrsa. IIpocreiimme mnpasuna
WHTETPUPOBAHUS. WNurerpupoBanue  ImyTeM  3aMEHBl  [IEPEMEHHOM.
WnterpupoBanune no yactsiMm. MHTErpupoBanue NpocThix Apodei. Pasnoxenue
MpaBUJIBHBIX ApoOei Ha mpocThie. MHTerpupoBaHHE TPUTOHOMETPUYECKHX
¢ynkuuii. MHTerpupoBaHue BbIpakeHHH ¢ pamukanamu. [Ipocreifmie
MOJICTAHOBKY, TPUTOHOMETPUYECKHE TIOACTAHOBKHM, IIOJICTAHOBKM Oijepa.
Omnpenenennblii nHTErpan, ero cpoiictBa. dopmyna Heiotona — JleiOHua.
HNHTterpupoBanue o 4acTsM, 3aMEHA [IEPEMEHHOM B OIIPEIEIIEHHOM UHTErpale.
HecobcTBennbie wHTErpanbl. TeopeMbl O CXOAMMOCTH HECOOCTBEHHBIX
uHTEerpasioB. HecoOCTBeHHBIE HWHTErpanbl OT HEOTPAHMYCHHBIX (DYHKIHH.
CBolicTBa HECOOCTBEHHBIX HMHTErpaJioB. [IpHIIOKEHUS  ONpPEICICHHOT O
uHTerpana. [Inomane miuockod QUrypel, MO, KPUBOIMHEHHOTO CEKTOpA.
Beluucnenue JUIMHBI OYIM KPUBOM C IIOMOILBIO ONPENEIEHHOIO HHTErpaa.

OOBeM Tena BpalieHHS.
CDopMa TMPaKTUYCCKOr'o 3aHATUA.

Ananutrdeckas
TEOMETPHUSI Ha
INIOCKOCTH W B
MPOCTPAHCTBE.
OOBLIKHOBEHHEIE

g depeHnanbHbIe
YpaBHEHUS.

Bekropsl. JIunelinbie onepauuu Haja BekTopamu. 1Ipoekiusa BekTopa Ha
och, e€ cBoiicTBa. PasnokeHne BekTopa Mo ocaAM KoopauHaT. CkaispHoe
MIPOU3BENICHNE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEXIY BEKTOpamu. BekropHoe
MIPOM3BENIEHNE BEKTOPOB, €ro CBOKCTBA. CMEIIaHHOE TPON3BEICHNE BEKTOPOB.

VYpaBHEHUE JUMHUM HA IUIOCKOCTH. YPaBHEHUE NPSIMOA Ha IIJIOCKOCTH,
paznuuHbie (OPMBI 3aMKCH. YTOI MEKIy JBYMs TPSMBIMH. Y CJIOBHE
MapaJiIebHOCTY ¥ TEPNEHAUKYIISIPHOCTU. PaccTosiHUe OT TOYKHU J0 MPAMOM.
Omnric, ero KaHOHMYECKOE YpaBHEHHE. OKCIEHTPHUCHUTET U JAUPEKTPUCHI
anurca. ['unepbona, eé kaHoHHUYeckoe ypaBHeHue. ColpsbKeHHast rumepoona.
OKCLUEHTPHUCUTET, AUPEKTPUCHI M acHMOTOTHl TurepOonsl. IlapaGoma, eé
KaHOHHYECKHE ypaBHeHMsA. OOliee ypaBHEHHE JMHUI BTOPOro IOPsIKA, €ro
IIpUBEACHUE K KAHOHUYECKOMY BUIY. Y paBHEHHE IUIOCKOCTU B IPOCTPAHCTBE.
Yron Mexnay aByMsa IUiockocTsiMu. HopmanbHoe ypaBHEHHE IUIOCKOCTH,
paccTossHHE OT TOYKM A0 Tuiockoctu. (OOmiee, KaHOHWYECKOEe U
[apaMeTpUUYECKOe YPaBHEHMsI NMPSIMOH. YTold MEXKIY IHPSMbBIMH, YIOJl MEXAY
MPSIMON U TIOCKOCTHIO. [ToBEpXHOCTH BTOPOTO MOPSIKA.

OOnikHOBeHHBIE  nuddepeHnnanbaple  ypaBHeHHMs. 3amada  Korm.
Teopema 0 emWHCTBEHHOCTH ee¢ pemeHus. OOIee W YacTHOE peIIcHWS.
Henonuele nud¢eperHunanbaple ypaBHEHUS. YPaBHEHUS C Pa3leisIOLIMMUCS
nepemeHHbIMU.  OpHOponHble — ypaBHeHus.  IIpocreifmme  ypaBHeHus,
[pUBOAsIIMEcs K OAHOpPOOHBIM. JIuHelHoe nuddepeHnnanbHOe ypaBHEHHE
[IepBOr0 MOpsiKa, ero cBoicTBa. OOIee pelieHue OAHOPOJHOTO JUHEHHOIO
ypaBHEeHus meporo mnopsnaka. OOmee perieHne HEOAHOPOTHOIO JIHHEHHOro
ypaBHeHUs. YpaBHeHne beprymmm. [uddepeHnmansasie ypaBHEHHS BTOPOTO
NopsiiKa, HUX MEXaHUYECKUH M TreoMeTpuueckud cmbica. Teopema o
€IMHCTBEHHOCTH UX pemeHus. [ panndnas (kpaeBasi) 3anada. O01ee u 9acTHOE
pemieHre ypaBHEHHH BToporo mnopsanaka. JuddepeHunanbHble ypaBHEHHS,
JONYyCKAalollue TOHMXeHue mnopsaka. Jluneiinole nuddepeHunanbHbe
YpaBHEHUS TMOpsAAKAa N, WX CBOicTBa. JInHeWHas HE3aBHUCHUMOCTh (DYHKIIHMA.
Bpouckman. ®dynnameHTanmpHas cHcTeMa pemeHuid auddQepeHnnanTsHOro
ypaBHeHus. [loctpoeHne oOmiero pemieHus: OZHOPOAHOTO M HEOAHOPOTHOTO
JUHEHHOTrO ypaBHEHHMsI N-ro mnopszaka. JIMHeliHoe OJHOPOAHOE YpaBHEHHE
MOpsiiIKa N ¢ TOCTOSIHHBIMH Kod(duuumentamu. [loctpoeHne ero pemieHus.
Heonnoponnoe nuueiiHoe ypaBHeHHMe mopsiaka n. Merox HeompeneraeHHBIX
ko3 duumentoB. Merox BapuauMd OPOU3BOJIBHBIX  IOCTOSHHBIX — JUIS

g depeHIuanbHbIX YpaBHEHH BTOPOTO TIOPSIKA.
dopma NpaKTUYECKOTO 3aHATHSL.

Kpatnslie u
KpUBOJIMHENHBIE
UHTETpabl.

JIBOWiHOWM WHTErpas, ONpeneNeHne M CBOWCTBA. BhluMcieHHe IBOMHOrO
HMHTEerpajia. 3aMeHa IEePEMEHHBIX B JBOWHOM HHTerpaie. leomerpuueckue
NPWIOKEHUST JBOMHBIX HMHTErpajoB. TpOMHON WHTErpan, ONpEAENeHHE H
CBOMcTBa. BeIuncnenue TpoiHOro HHTErpana. 3aMeHa MEpEMEHHBIX B TPOHHOM
nHTErpae. I'eomerpruyeckoe NpuiaoKeHne TPOMHOr 0 MHTErpaia.




KpHBOJIHHefIHI:IfI HUHTCTpall I€pBOro poaa, €ro OornpecacjiCcHmuc, BBIYUCICHNEC
n FeOMe’I‘pI/I‘IeCKI/Iﬁ CMBICII. KpHBOJ’IHHCﬁHLIfI HUHTCrpajl BTOpPOro poaa:
OnpeaciIiCHue, MEXaHUYeCKUi cMbICI. CBS3b MCKOY KpHBOJ’IHHCﬁHLIMH

HWHTErpajiaMu TIEPBOro U BToporo poaa. @opmyna ['puna.
CDopMa MPAKTUICCKOI'O 3aHATHA.

MaremaTrka Jlunetinbie nuddepeHnranbHbIe YPaBHEHUS ¢ YACTHBIMHU MPOU3BOIHBIMH,
(MaTemaruueckass ~ [MX CBOHCTBA. Knaccudukariyst IMHESHHBIX YpaBHEHUH BTOPOTO MOPSAKA C IBYMS
Pusnka) HE3aBUCUMBIMU TEPEMEHHBIMU. 3aMEHa TMEPEMEHHBIX B AuddepeHInanIsHOM

[YPaBHEHMM BTOpOro mnopsaka. IlpuBeneHue ypaBHEHUN pPa3iIM4YHBIX TUIIOB K
KaHOHHYECKOMY BHILY.

OOmiee pemieHre BOJMHOBOro ypaBHenus. Dopmyna JI’AnambOepa, ee
gacTHbIe ciydau. [Ipumenenue dopmyssl [’ Anamoepa K 3a1a4ue ¢ OrpaHUYCHHOM
M ITOJIyOIrPaHMYEHHOW CTPYHOM.

Meron @ypre. 3amaua lltypma-JluyBmmisa. Pemienue HEOTHOPOMTHOTO
BOJIHOBOI'O YPaBHCHUA U BOJIHOBOI'O YpaBHCHHA C HCOAHOPOJIHBIMU I'PaHNUYHBIMU

[YCIIOBUSIMU.
Merong ®ypse aiid  ypaBHEHHUS  TEIJIONPOBOJHOCTU.  PemeHue
HEOIHOPOJHOIO YpaBHEHUS TEIJIONPOBOJIHOCTH u ypaBHEHUS

[TCILJIONPOBOAHOCTH C HEOJHOPOJIHBIMU TI'PAaHUYHBIMU YCIIOBUSAMHU. ypaBHeHI/Ie
[TCILJIONPOBOAHOCTH JJIA CTCPIKHA OeCKOHEUHOH JJINHBI. CDYHIIaMeHTa.HBHOC
pelIeHne ypaBHEHUS TEIIONPOBOIHOCTH.

VYpasuenue Jlamnaca. Paznuuansie kpaeBbie 3agaun. Oneparop Jlamnaca B
[MUTMHIPHYECKUX U chepruecKnx KoopauHatax. DyHIaMeHTalbHOE pelleHne
ypaBHeHHus Jlannaca. Pemenue 3anaun JJupuxie B kpyre meronoM Dypee.

dopma npaKTHIECKOro 3aHATHSI.

4.4 Bua u gopma npoMe:KyTOYHOM aTTecTaluu
[IpomexxyTOUHBIN KOHTPOJIb TPOBOJUTCS B BUJI€ TUCHbMEHHOT'O KOHTPOJIS
5. Ucnosib3yeMble 00pa3oBaTe/ibHbIe TEXHOJIOTHI
Jlek1uu, MUCbMEHHBIM KOHTPOJIb.
Jlona 3anamuii ¢ UCnonNb308aHUEeM AKMUBHBIX U UHMEPAKMUBHBIX MEM 0006 COCMAasAem

33 %.

6. YueOHO-MeTOAMYeCcKOe oOecliedyeHHEe CAMOCTOSITEIbHOW PpadoTbl CTYAEHTOB H
OlleHOYHBbIE CpeacTBa JUIA TeKYIIero KOHTPOJISi YCIHeBAeMOCTH, MPOMEKYTOUYHOM
aTTeCTAlMM 10 UTOraM OCBOCHHS AUCIHUIIIHHBI

6.1. Tekymuii KOHTPOJIb

IIncbMEHHBIN KOHTPOJIb.

6.2. O06pa3ubl TECTOBBIX 32/1aHNI TEKYIEr0 KOHTPOIS
3ananue:

3agaHue:
1. BbIYHCTUTH ONPEACTUTENb YETBEPTOTO MOPSIIKA.



w = O

1 3 5 8

-4 -2 1 4

0 3 0 2

1 1 37
2. BpIMONHHUTH yKa3aHHBIC ACUCTBUS C MATPUIIAMH.
A.B-4C2%

(2 3 3 4) |( 1
A= - 1 1,,B=

|k8 § 8 2074

| 6

7

3. Permuth cucTeMy JTMHEWHBIX YPaBHCHU.

-9x, — 10x, — 8%, + 8x,= 26,
X;— 3X,— TX3+ X, = 17,

—3%;, — 10x, — 9%, — 7x,= 85,
10x, — 5%, — 35+ 10x,=-115.
4. BeaucnuTh Tpeaesbl.

lim X —X+4
2 1
x>4X —X—12

lim 7Xx—x2-12
2 )

32X =11x+15

|im£,
x>4 [2X+1-3
3
Iim2x —x+1’
x>oX +2X—-5
l 1-cos4dx
Im————
x-03In° 3 X
C(2x-3Y""
lim |
X%L2x+1)

5. BeIUHCIUTE ITPOU3BOJHBIC.

y=2X- In(1+ \/1—e4x)—e—zxarcsinezx,
y = x(2x2+5)\/x2 +1+3In(x+ x2+1),

y= i(sinln X— (\/E —1)cosln x)x Za,

22
y = (sin x)Sex ,
y sinx =cos(x —y).

6. HpOBCCTI/I IIOJIHOC UCCICJOBAaHUC MTOBCACHU A (I)YHKI_II/II/I

X
=|n——-1.
y X-3

7. BEIYMCITUTH YaCTHBIC TPOU3BOIHBIC (DYHKITHIA.

z=arcsin? "~ ,_ ynx
X



8. BerauciuTh HHTETpaIbL.
X3 + X

J.x“+1dX’J. IJF+2X

COS X
———dx, [sin*xcos*xdx, | ——
-[2+cosx -[ j +6x+10

9. 3anucarh ypaBHEHHUE MPSMOU, POXOIAIICH Yepe3 3aJaHHbIE TOUKH.
A (-5, 2), B (-3, 4).

10. IlpuBecTr ypaBHEeHHE KPUBOH K KAHOHUYECKOMY BHLY.
2X2+4y?+x-y-1=0.

11. 3anucath ypaBHEHHUE TIIOCKOCTH, MMPOXOAIICH yepe3 3aJaHHbIe TOUKH.
A(1,-1,0),B(-1,1,5),C(2,3,-1).

12. Pemmnth muddepeHnraabHbple ypaBHEHUSI.
y'cosx=(y+1)sinx;

(y2 - 2xy)dx +x2dy =0;

(2+1) y +4xy=3,y(0) =0;
2xy"=(y') -1

y'—2y —8y=12sin 2x — 36 cos 2X.

13. BeUUCIUTh KpaTHBIC H KPUBOJMHEWHBIC HHTETPANTBI B YKa3aHHBIX 00JIACTSIX.

(dedy, y=x2-2,y=Xx
)

”(Z—X—y)dxdy, y=X, y=x% z>0;

(s)

U.[ydxdydz, Z=m,
z=\X+y",y20;

_[ 2 X y dx — x2dy,

LOBA

0(0,0),B(2,0),A(2,1).
14. TIpuBecTH K KAHOHUYECKOMY BUy YPaBHEHHE BTOPOTO TOPSIKA.
Uyx — 2Uyy+ Uy + 5U,— U =0.
15. Pemuth OJHOPOAHOC BOJTHOBOC YPABHCHUC C 3aITaHHBIMU HAYaJIbHBIMHU U I'PAHUYHBIMU
YCIOBUSMH.

Y =8l
u(0,t)=ux(lt)=0;

/1
0 (%0) =sin" %y (,0) -0

16. Pemnth HCOAHOPOAHOC BOJTHOBOC YPABHCHUC C 3aITaHHBIMU HAYaJIbHBIMU U I'PAaHUYHBIMU

YCIIOBHSIMH. ,
u =a%u +(3x+5)e
tt XX

u(0,t)=u(lt)=0;
u(x0)=0, u(x0)=0.

17. Pemuth OHOPOAHOC YPABHCHHUEC TCIUIOIPOBOAHOCTHU C 3aJaHHBIMU I'PAHUYHBIMU U
Ha4YaJIbHbIM YCJIOBUCM



Y = a’u,
u@,t)=u(l,t)=0;
u(x,0)=8x+2.
18. PemnTh ypaBHEHHE TEIUIONPOBOAHOCTH C HEOJHOPOTHBIMHU IPAHUYHBIMH YCIOBUAMU
Y =a’l,;
u (0, ) =u, (I, 1) =2;
u(x,0)=6x-1.
19. Pemuth ypaBHenwue Jlamaca ¢ 3aJaHHBIMU TPAHUYHBIMH YCIOBUSIMU B IEKAPTOBBIX

KOOpIHMHATAaX.
Au=0,

u(0y)=u(py)=0,
u(x,0)=3x+1,u(xs)=0.
20. Pemmwmth ypaBHeHue Jlamnaca ¢ 3aJaHHBIMH T'PaHUYHBIMU YCIIOBUSIMH B TIOJISIPHBIX
KOOpAMHATax (B CEKTOpE Kpyra).

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

6.3. MeToanueckne yKa3aHus M0 OPraHU3AIHN CAMOCTOSITEILHON PadoThl
CryneHTamMm HE0OXOAMMO TOJTH30BATHCS JIUTEPATYPOH MO YKA3aHHOW AMCIUILINHE.

6.4. IIpoMe:KyTOUYHBIH KOHTPOJIb
DK3aMeH, 3a4eT

Oo0pa3ubl TecTOB, 3aIaHU

1. (M\ jxcos xdx .

In x —)°
XZ
, OX2 45y + 2x +3y -10=0.

LY = 5
i+
m(n+2% Y
3. J 2x2 +3y? )dxdy, y=x%y=xX.
;Ln2+4}| ! J)( )
4. 9u,, — 6u, ,+ u,,—10u,+ u,=0.

5.y =a%u,+(2x-1)e;
u(0,t)=u(lt)=0;
u(x0)=0, u(x0)=0.

6.u =a’u —5u+3sin-Zx;

t XX I

u(0,t)=u(l,t)=0;
u(x,0)=0.

u (0 y)=u(py)=0

u(x0)=8u(xs)=2x-1



IlepeyeHb BONPOCOB K IK3aMeHY (3a4eTy)
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1 cemecTp.
Onpenenurenu, UX CBOMCTBA.
MuHopsbl, anreOpanueckue JONOJHEHUs. PasnoxkeHue omnpeaenuTens IO CTPOKe
(cronbiy).
Martpuipl, 1eHCTBUS C MATPULIAMM.
TpancnionupoBaHue MaTpuil, oOpaTHast MaTpuLa.
Panr marpunel. DnemMeHTapHbIe TPE0Opa30BaHUs MAaTPULIbI U UX CBSI3b C PAHTOM.
Cucrema nuHEHHBIX anreOpandeckux ypaBHeHUI. MaTtpuuHas ¢opma 3arucl CUCTEMBI.
®opmynsl Kpamepa.
Meron I'aycca penieHus CUCTEM JIMHEWMHBIX YPABHEHUMH.
Teopema Kponekepa — Kanennu. CucteMbl JIMHEHHBIX OJTHOPOIHBIX YPAaBHEHHI.
bunom HreroroHa.

. @yHKIMS, onpesereHre U cnocoosl 3aganust. O0paTHas QyHKIMS, CYNepHO3ULUs

(GyHKIMH.

[Ipenen mocnemoBarenbHOCTH. beckoHedyHO Mamble W OECKOHEYHO  OOJIBINIHE
nocnenoBareabHOoCTU. OrpaHUYeHHas MOCIeA0BaATENbHOCTb.

CaolicTBa ipeaenoB. MOHOTOHHBIE MOCIIEIOBATEIILHOCTH.

Touka crymenus. [Ipenen pynkunu. OgHocropoHHue npeaessl. CBONCTBA MpeenoB.
MOoHOTOHHBIE PYHKIIUU.

[IepBblit 3aMeudaTenbHbIN npeaen. Bropoil 3amMedaTenbHbI Peaet.

Knaccudukanus 6eckOHEUHO MaIbIX QYHKIIHA.

HenpepsiBHOCTH dyHKImu. Knaccudukarus pa3pbiBoB.

Teopembl 0 HEMPEPHIBHOCTH MOHOTOHHOU (PYHKITHH.

CpoiictBa HemnpepblBHBIX  (GyHKIMA. Teopembl bomsrano — Komm, Teopemsr
Beiiepmpacca.

[IpousBoHas, onpeaeneHne U reoMeTpUIeCKuid cMbicil. Dopmyna Jisl pUpaleHus
byHKINH.

[IpaBuina BerunciaeHus mpousBoiHo. [Ipon3Boanas o6patHoit pyHkuu. OTHOCTOPOHHSS
MIPOU3BO/IHAS, OECKOHEYHAS IPOU3BOIHAS.

Huddepennnan, ero cBs3pb ¢ mpon3BoAHONU. HBapuaHnTHOCTH (hopmbl auddepeHIaia.
Teopema ®epma, Teopema Poiis.

Teopema Jlarpanxa, Teopema Kouu.

[IpousBousie u auddepenuans Beicux nopsakoB. ®opmyna JleitOuuna. Bropas
MPOU3BOIHAS 11 (PYHKINH, 33JaHHOM MapaMeTpUIECKH.

IIpaBuno Jlonurans.

DkcrpemyMbl dyHknu. HeobxonmmMoe u JOCTaTOYHOE YCIOBUE SKCTPEMyMa.
BrinykiiocTs GyHKIIMH, TOUKH Teperuoa.

AcuMOTOTHI GYHKIUU.

DYHKIMN HECKOJIbKUX MepeMEHHbIX. [[BOliHbIE U TOBTOPHBIE Mpeeiibl. HempepbIBHOCTH
(GYHKIIMHY HECKOJBKHUX TIEPEMEHHBIX.

UYactaele npousBoanble. [lonHoe nmpupaiieHne GyHKIUNA HECKOJIbKUX MepPEMEHHBIX.
[Monnerit nuddepeniman, ero reomeTpudeckasl HHTEpPIpETaIys A7 cliydas AByX
MIEPEMEHHBIX.

[Tpon3BoAHBIE OT CIIOKHBIX (DYHKIIMHA.

[IpousBoanbie U quddepeHnnambl BEICIINX MOPSIKOB.

DkcTpeMyM (DYHKIIUU HECKOIBKUX MTEPEMEHHBIX.

Heonpenenennslit uHTErpall U €ro cBorcTBa. IIpocreime npaBuia MHTETPUPOBAHUS.
HNurterpupoBanue myTeM 3aMeHbI epeMeHHON. IHTerpupoBaHue 1o YacTsM.
NuTerpupoBanne npocThiX apodeii. Pa3noskenne npaBUiIbHBIX ApoOeii Ha MPOCTHIE.
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WuTerpupoBanue TpPUrOHOMETPHUECKUX (DYHKIIUH.
WNHrerpupoBanue  BelpakeHHH ¢ pagukanamu.  [Ipocreiimme  mOACTaHOBKY,
TPUTOHOMETPUUECKUE NIOJICTAHOBKH, OJCTAHOBKH Jilsiepa.
OmnpeneneHHblil HTHTErpajl, €ro CBONCTBA.
dopmyna Herotona — JleliOauma. MaTerpupoBanue mo 4actsm, 3aMeHa EPEMEHHO B
OTPEJIEIECHHOM MHTErpase.
HecoGcTBennbie HHTETpaibl. T€OpeMbl 0 CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
HecoOcTBeHHBIE MHTETPAIBI OT HEOTPaHUYEHHBIX (hyHKIMHA. CBOMCTBa HECOOCTBEHHBIX
UHTErpajoB.
[Ipunoxenust ompeneneHHoro wuHrerpana. Ilnomanp mockoil ¢urypsl, MIoMIAIb
KPUBOJIMHEWHOTO CEKTOpa.
Boruncnenue niauHbl AYTH KPUBOH C MOMOIIBIO ONpeiesieHHOro uurerpaita. O0bem tena
BpaIllCHHUS.

2 ceMecTp.
Meton koopauHat. OCHOBHOE TOXAECTBO METO1a KOOpAnuHaT. PaccTosiHue Mex 1y AByMs
TOYKaMH Ha KOOPJWHATHOM OCH.
JlexapToBa cuctemMa KOOpJIMHAT Ha INIOCKOCTH. PaccTosiHre MeX Iy IByMSl TOUKaMHU B
JIEKapTOBOM cHCTeMe KOOpJUHAT. 3a/1a4a O JIeJIeHUH OTpe3Ka B JaHHOM OTHOUICHHH.
[Tonsipusie koopauHatsl. [IpeoOpa3zoBanue cucTeM KOOPAUHAT.
Bexropsl. JInHeiHbIE Onepany Hal BEKTOPAMH.
[Ipoexuus BekTopa Ha 0Chb, €€ CBOMCTBA. Pa3oxkeHne BeKTopa no 0csiM KOOpPINHAT.
CkansipHO€ MPOU3BEJICHHE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEXKIYy BEKTOPAMHU.
BexTopHoe nmpousBeeHne BEKTOPOB, €r0 CBONCTBA.
CMelaHHOe MPOU3BEIEHUE BEKTOPOB.
OO6bikHOBeHHBIE auddepeHnuanpabie  ypaBHeHus. 3amada Kommu. Teopema o
€IMHCTBEHHOCTH ee pemeHus. O01iee U 4aCTHOE PelIeHHUS.
Henonusie nuddepennranbapie ypaBHEHHS.
VYpaBHEHHUS C pa3AeIAIOIUMUC IEPEMEHHBIMH.
Onnopoansie ypaBHeHus. [Ipocreiiime ypaBHEHUS, MPUBOASIINECS K OTHOPOHBIM.
Jluneitnoe puddepeHuanbHOE ypaBHEHUE MIEPBOTO MOPsAKa, €r0 CBOICTBA.
Oob1ee penieHre 0JHOPOTHOTO JUHEHHOTO ypaBHEHUS nepBoro nopsiaka. Ooriee
penieHrue HeoJHOPOIHOTO JIMHEHHOTO YPaBHEHHS.
YpaBuenue bepHyu.
Juddepenunanbabie ypaBHEHUS BTOPOTO HOPSIKA, UX MEXaHUYECKUN U TeOMETPHUECKUN
cMbic. TeopeMa 0 eAMHCTBEHHOCTH WX pemieHus. ['pannynas (kpaeBas) 3aaaya. OOuiee u
YaCTHOE PEUIEHUE YPAaBHEHHI BTOPOTO MOPsIKA.
Juddepenunanbabie ypaBHEHHS, TOMYCKAIOIINE TOHKEHUE MOPSIIKA.
Jluneitnbie nuddepeHranbuble ypaBHEHUS MOPSJIKA N, UX CBOKCTBA.
Jluneitnast He3aBUCUMOCTh (hyHKIMA. BpoHckuan. @yHnaMeHTalbHas CUCTEMA PELIeHHUH
g depeHnanbHOr0 YypaBHEHUS.
[TocTpoenue oO1ero penieHrs 0 JHOPOTHOTO U HEOAHOPOJHOTO JTMHEHHOTO YpaBHEHHUS N-
ro NopsiJKa.
JIuHeltHOe OTHOPOJHOE YpaBHEHHE MOpsAKa N ¢ MOCTOSIHHBIMU KO3()(UIIEeHTaMU.
ITocTpoenue ero pemeHus.
HeonHoponHoe nuHeliHOe ypaBHeHHME mopsaka N, Meron — HeomnpeneneHHBIX
KO3 PUIIHEHTOB.
Mertoa BapHaluu MPOU3BOJIbHBIX OCTOSHHBIX U AU depeHIInalbHBIX YpaBHEHHH
BTOPOT'O MOPSIKA.
VYpaBHeHME JTMHUU Ha IUIOCKOCTH. Y PaBHEHUE MPSIMOI Ha TUNIOCKOCTH, PA3INUHbIE (POPMBI
3aIHCH.
Yroa Mexay AByMs MIPSIMBIMU. Y CIIOBHE NApAJIENbHOCTH U MEPIEHAUKYIIPHOCTH.
PaccrosiHre OT TOUKM 10 IPSAMOM.
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Duuric, ero KAHOHMYECKOE YpaBHEHUE. DKCLEHTPUCUTET U TUPEKTPUCH] SJUINIICA.
I'unep6ona, e€ kanoHMYeckoe ypaBHeHHE. ComnpsbKeHHas THIIepOo1a. DKCIEHTPUCUTET,
JTMPEKTPUCH] U ACUMIITOTHI THIIEPOOIIBI.
[Tapabona, e€ KaHOHMYECKUE YpaBHEHHUS.
OO1iee ypaBHEHHE JIMHUI BTOPOTO MOPSKA, €ro MPUBEICHNE K KAHOHMYECKOMY BHTY.
VYpaBHEHME MIJIOCKOCTU B IPOCTPAHCTBE. YTOJ MEXY ABYMsI I1ockocTsiMU. HopmaibHOe
yYpaBHEHUE IJIOCKOCTH, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH.
OO11ee, KAHOHUYECKOE U NTapaMEeTPUUECKOE YpaBHEHUS NPAMOI. YTOJI MKy IPSIMbIMU,
YTOJ MEXAY IPSIMOU U INIOCKOCTBIO.
[ToBepxHOCTH BTOPOTO NMOPSIKA.
[Tonatue nuuenHOTO IpocTpaHcTBa. [Ipumepsl. JInHelHas 3aBUCUMOCTb BEKTOPOB, €€
CBONCTBA.
basuc. TeopeMmsl 0 pa3niokeHnn BekTopa o 6aszucy. Marpuiisl nepexoaa oT 0JHOT0
0a3uca K Ipyromy, CBsi3b MKy HUMHU.
JIunelnHsbI onepaTop, ONpeIeIeHUE U CBOMCTBA.
Martpuiia mTuHetHOTO orieparopa, e€ cBs3b ¢ 6azucoM. M3sMeHeHre MaTpulbl IPH IEPEX0/ie
K Ipyromy 0asucy.
CobcTBeHHbIE Unclia U cCOOCTBEHHBIE BEKTOPHI MAaTpHIIbI IMHEIHOTO oneparopa. Marpuna
JUHEIHOTo oniepaTopa B 6a3uce U3 COOCTBEHHBIX BEKTOPOB.
EBxinoBo mpoctpanctBo. OpTOroHagbHas © OPTOHOPMUPOBAHHAS CUCTEMA BEKTOPOB.
CkansipHO€ NMPOU3BEIECHNE B OPTOHOPMHPOBAHHOM Oasuce.

3 cemecTp.
JIBOMHOM MHTETpaj, ONpeNeIeHUE U CBOMCTBA.
Brrunciienue JBOMHOTO MHTErpaa.
3aMeHa NEepPEMEHHBIX B IBOMHOM MHTErpaJIe.
['eoMeTpuueckue NpuIoKeHUs TBOMHBIX HHTETPAJIOB.
TpoitHO# MHTErpa, onpeaeaeHue U CBOMCTRA.
Brrurciienue TpoitHOTO MHTETpara.
3aMeHa MEPEMEHHBIX B TPOMHOM MHTErpaje. ['eomerpruueckoe NpuiioKeHue TPOMHOTO
WHTErpaa.
KpuBosmHelHbII HHTErpail NEpPBOTO poOJAA, €ro OIpPEAeNICeHHWEe, BBIUMCICHUE U
F€OMETPUYECKHUI CMBICIL.
KpuBonuHeiHblii HHTErpaJl BTOPOTO poja: ONpeAesieHUE, MEXaHUYECKUI cMbIci. CBS3b
MEXKy KPUBOJIMHEMHBIMU UHTETPAJIAMU IIEPBOTO U BTOPOTO POJA.
®opmyna ['puna.
Teopema 0 4eTbIpeX yCIOBHSIX SKBUBAJIEHTHOCTH.

4 cemecTp.
Huddepennnanbabie ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX, UX MOPsAOK. Perenue
g depeHInanbHOr0 YypaBHEHUS.
YpaBHeHHe KoJieOaHUs CTPYHBI. Y paBHEHUE KoJIeOaHUsI MEMOpaHbI.
VYpaBHEHHE TEIUIONPOBOJHOCTH.
3amava Koy s ypaBHEHMM pa3audHbIX TUNOB. KitacCc KOppEKTHOCTH NOCTABIEHHON
3a/1a4H.
JIuneitnble nu¢depeHanbHble ypaBHEHUS C YaCTHBIMU IIPOU3BOIHBIMH, X CBOMCTBA.
Knaccugukanus TuHeHHbIX ypaBHEHUH BTOPOTO MOPSAIKA C IBYMSI HE3aBUCUMBIMU
IIEPEMEHHBIMH.
3aMeHa nepeMeHHbIX B JU(depeH1nanbHOM YpaBHEHMH BTOPOTO HOPSIIKA.
[IpuBeneHne ypaBHEHUI Pa3IMYHBIX TUIIOB K KAHOHUUECKOMY BUTY.
Ooiee pemieHre BOJHOBOTO ypaBHeHHs. Popmyna [’ Anambepa, ee yacTHBIE CITy4yaH.
ITpumenenue popmyinsl [’ Anambepa k 3aj1aue ¢ OrpaHUUEHHON U OJTYyOTrpaHUYEHHOM
CTPYHOM.
Meton @ypse. 3anaqa ltypma-JInysuns.



12 Pemienue HEOAHOPOJHOTO BOJHOBOIO YpPaBHEHHMS M BOJHOBOTO ypaBHEHHUSA C
HEOJHOPOAHBIMU I'PAaHUYHBIMU YCIOBUSMHU.

13. Meton ®@ypbe uisl ypaBHEHHSI TETLIOTPOBOIHOCTH.

14 PemieHue  HEOAHOPOJHOIO  ypaBHEHUS  TEIUIONPOBOJHOCTM M YpaBHEHMS

TEIUIONPOBOAHOCTH C HEOJHOPOAHBIMU IT'PAaHUUHBIMU YCIOBUSIMHU.

VYpaBHeHUE TEIUIONPOBOJHOCTH VISl CTEPKHS OECKOHEUHOM JUTMHBI.

@OyHaMEHTAIIBHOE pPEllIeHNE YPaBHEHUS TEIIONPOBOIHOCTH.

VYpaBHenue Jlannaca. Paznuynble KpaeBble 3aa4n.

Oneparop Jlamaca B HWIMHAPUYECKUX U CPEPUUECKUX KOOPAUHATAX.

@dyH1aMeHTalIbHOE pelieHne ypapHenus Jlamnaca. Pemenne 3amaun lupuxie B kpyre

MeTo10M Dyphbe.

®opmysl ['prHa. [ToTeHIMaNbI IPOCTOrO U JBOMHOTO CIIOA.

Meton ¢pyukuumii I'puna.

[Toctpoenne ¢pynkuuit 'puna. 3amgaua Jupuxie ais MoynpoCTpaHCTBA U 1Iapa, JIs

MOJIYINIOCKOCTH U Kpyra.

Ceenenne 3anaun Heiimana k 3amgaue upuxie.

B RRB bbENbG

7. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTeyeHne AU CIUNIHHbI
a) OcHOBHas MUTEpATYypa:

1 Emenvanosa B.M., Pvibaxuna E.A. YpaBHenust Mmarematudeckoit ¢pusuku. M3, Jlanp,
Cmn6: 2016 1.

2. Cmexnos B.A. Ob1ue MeToapl PeIIeHHs] OCHOBHBIX 3a/1ad MaTeMaTuueckon pu3uku. M.:
JIEHAH/], 2016 .

3. benoycoe FO.M., Ky3neyog B.I1., Cmunea B.I1. TIpakTndeckass MaTeMaTHKa.
Wz narenscknii oM «aTEIIIEKTY, 2014 T.

4. INucomennwii /[. T. KOHCTIEKT JIEKIIMH IO BBICIIIEH MaTeMAaTHUKE: TIOJIHBIN Kypc. 4-€ U3, —
M. Aiipuc-nipecc, 2006. — 608 c.

5. baspun M.U. Kpatkuii kypc Bbiciield MareMaTuku., M., ®usmatiur, 2003. — 328 c.

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

1. Ky3zneyos JI. A. COOpHUK 3a71aH1H TI0 BBICIIIEH MatemaTuke (TuroBblie pacueTsl) — CII16, U3
«Jlaawy, 2008, 240 c.

8. IlJunaues B.C. Briciiasg matemaTtuka. — M.: Beiciias mkoza, 2001.

0) IOMONHUTENbHAS TUTEPATypa:

1. Unoun B.A., Kypxuna A.B. Beiciiasg marematuka. — M.: [Ipocnekt: uzn. MI'Y, 2010. —
608 c.

2. Kypow A.I'. Kypc nuneitnoit anreopsl. — CI16, U3a. «Jlanby, 2008,: 432 c.

3. Munopckuii B.I1. Co0pHUK 3a7a4 10 BeIcIel MmatemaTtuke. — M., ®dusmariur, 2006. —
336 c.

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

5. @uxmenzonvy I'.M. Kypc nuddepenuuansHoro u uHTerpansioro ucuucienus. CII6,
Uzn. «Jlaaby, 2009, 2080 c.

6. Ilanuu 1.A. 3amauHuK 10 TEOPUM BeposiTHOCTEH. YueOHoe mocobue - M., Hayka, 2005.

7. Kypc BoIciieit Matematuku, Teopust BeposarHocteil. [lon pen. 4.M.Ilempywxo - CII0,
Wzn. «Jlawby, 2008, 352 c.



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

BepOHTHOCTef/'I 1 MaTéMaTH4YCCKasa CTaTUCTHKA

- CIIo, U3n. «Jlaus», 2009, 704 c.
9. I'mypman B.E. PyKOBOJACTBO K PEUICHUIO 33734 110 TEOPUHU BEPOSTHOCTEH U
MaTeMaTU4ecKoi craTuctuke: yauedHoe nocodue — M: UJ1 FOpaiit, 2010 — 404 c.

B) IIporpaMMHoe obecrieuenre u HTepHeT-pecypehbl:

[TporpamMmbl 0OpaOOTKH U MPEACTABICHUS TAHHBIX

8. MeToauueckue YKazanus 1Jist oﬁyqamnmxcﬂ M0 OCBOCHMIO JHUCIHUITIJIMHBI

Buna yueoHbIX
3aHATHI

Opramnamm ACATECJIBbHOCTH CTYACHTA

Jleknuu

Hamucanue KOHCIIEKTA JICKIIHI: KPAaTKO, CXeMAaTHYHO, TTOCIICIOBATEIILHO
(uKCHpPOBaTh  OCHOBHBIC  TIOJIOKCHHUS, BBIBOJBI,  (DOPMYIMPOBKH,
0000IIeHNs; MOMEYaTh BAXKHBIC MBICIH, BBIJCIATH KIIFOUEBBIC CIIOBA,
TEPMUHBI.

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

O003HAYNTh BOMPOCHI, TEPMHUHBI, MaTEpHall, KOTOPHIH BBHI3BIBACT
TPYAHOCTH, TOMETHTHh M TIOMBITATHCS HAWTH OTBET B PEKOMEHIyeMOM
JauTepaType.

Eciu camocrosiTennbHO He yaaeTcss pa3o0paTbcs B Marepuale,
HEoO0XoauMO cOopMyIUpPOBaTh BOMPOC W 3aJaTh MPETOJaBaTelli0 Ha
KOHCYJIbTAIH, Ha TPAKTHYECKOM (CEMHHAPCKOM ) 3aHATHUU.

IIpakTU4eckue
3aHATHA

[TpopaboTka pabodeit mporpamMmsl, yAelss 0cob0e BHUMaHUE LETsIM U
3aauaM CTPYKTYpE U COJIEPIKAHHIO TUCIIUILIHHBL

KoHcnekTupoBaHUEe HCTOYHHKOB.

PaboTta ¢ KOHCIIEKTOM JICKIIUH, -TIOJIFOTOBKA OTBETOB K KOHTPOJBHBIM
BOIIPOCAM, TIPOCMOTP PEKOMEHIyEMOU JIUTepaTypbl U padoTa C TEKCTOM.
Penienne TecTOBBIX 3a]aHUH, pEIICHHUE 33a1a4 U IPyTrUe BUIBI padoT.

NuauBuayanbHbI
e 3a/1aHNuA

(moaAroToBKAa
JIOKJIAJIOB,

pedepaToB)

3HAKOMCTBO C OCHOBHOW M JIONOJIHUTEIBHOW JUTEPATypOM, BKIIOUYAs
CIIpaBOYHBIC W3JIAaHUA, 3apyOEKHbIE HMCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUW, TEPMUHOB, CBEACHUN, TpeOyIOIIMX 3alOMUHAHHUSI U
SIBJISIOIIMXCSI OCHOBOIIOJIArafoIMMU B 3TOM TEMeE.

CocraBiieHHe aHHOTAIMI K TPOYNUTAHHBIM JINTEPATYPHBIM UCTOYHUKAM U
npyroe. M3mnoxeHne OCHOBHBIX AacleKTOB MPOOJIEMbl, aHaiu3 MHEHUU
aBTOpOB U (OPMUPOBAHHE COOCTBEHHOTO CYXKJICHUS IO HCCIETyeMOu
TEME.

IHoaroroBka kK

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

3a4ery KOHCIIEKTBl JIEKIIMI, PEKOMEHIYEMYIO JIMTEPATYPY, BONPOCHI IS
IOATOTOBKHU K 9K3aMEHY U T.[.
9. HudopManmoHHBIEe  TEXHOJOIHH, HCHOJb3yeMble TPH  OCYIIECTBJEHHH

00pa3oBaTeIbHOIO Tpolecca MO JUCHHILIHHE,

BKJIKOYasi MEpPEYCHb MNMPOrpaMMHOro

ol0ecrieyeHnsl 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEeM (IIPH HEOOX0AMMOCTH)
[Ipu ocymiecTBIIeHUN 00pa30BATEIBHOTO MPOLECCa MO JUCIUIUINHE UCTIONB3YIOTCS:
- JIEKIMU-BU3YyAJIN3alMH (C UCTIOIb30BAaHUEM CIANA-TIPE3EHTALNN);
- U pa3MelIeHus y4eOHBIX U METOAMYECKHX MaTepUaoB MO AUCLUIUIMHE, a TaKxkKe Ui




MPOBEACHUSI KOHTPOJIBHO-TIPOBEPOYHOTO TECTHPOBAHUS IO KAXKJIOW TEMe HCIOJIb3YeTCs
BHUpTyaJIbHAst 0OpazoBarenbHas cpeaa punuana (mporpamma Moodle);

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

- OpraHu3anusi B3aMMOJCHCTBHS IMPENOJaBaTeNsi CO CTYACHTAMHU Uil OCYLICCTBICHHS
KOHCYJIbTallMOHHON paboOThl MO NOJArOTOBKE K CEMUHAPCKUM (IIPAKTUYECKUM) 3aHATUAM U
nos00py HEOOXOOMMOM JHMTEpaTyphl, MOMHUMO KOHCYIbTAllMi B (uinane, OCYIIECTBIISIETCS
MOCPEICTBOM DJICKTPOHHOH MOYTHI U (POPYMOB.

10. MaTepuabHO-TeXHHYECKOE o0ecnedeHHe TUCIUTLIHHbI
1. KomnbroTepHsIii ki1acc.

2. MyabTUMETUUHBIN TIPOCSKTOP.
3. Jlaboparopust nHHOPMATMOHHBIX TEXHOJIOTHH.
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