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PABOYASA NMPOrPAMMA YYEEHON AUCLUUMITUHDI

B51.0.07 Bbicwiag maTemaTuka

1. Kog v HamMmeHoBaHWe HanpaBneHusi NOAroToBku/cneynanbLHOCTM:

14.05.02 ATOMHbIE CTaHUUK: NPOEKTUPOBaHUE, 3KcnyaTaums U UHXUHUPUHT.

2. I'Ipoc*wlnb noarotoBku/cneymnanusauus: [poekTMpoBaHue 1 3KCcnayaraumst atTOMHbIX

CTaHLNA.
3. KBanudmkaumsa (cteneHb) BbINYCKHUKA: UHXEHEP-DU3NK

4. dopma oby4eHus: ovHas

5. Kacdheapa, oTBevarowas 3a peanmsauuio aucumnnuibl: 0803 kadenpa

MaTeMmaTudeckon dusnkn n MHOOPMAaLUOHHBLIX TEXHONOIUN

6. CoctaButenu nporpammbl: [epecenkoB Cepren Anekceesud, AOKTOP dU3NKO-

MaTeMaTudecKux Havk, JOLUEHT, 3aBenyoLwmn kadeapon.

7. PekomeHaoBaHa: Hay4yHo-MeTOOMYECKMM COBETOM (hr3mndeckoro dakybreTa,
npotokon Ne6 ot 27.06.2024r.

8. YueOHbI roa: 2024/2025 Cemectp(bil): 1,2, 3



9.llenn 1 3apgauyum y4yeOGHOW AUCLUUNNMUHBLI: LENSMW U 3agadaMm OCBOEHUS y4ebHOM
ANCUMNNUHBLL - siBnisieTcs  bopmupoBaHMe y  oby4valrolmxcs onpenerneHHoro cocTasa
KOMMeTeHuMn (pe3ynsTaToB OCBOEHWUHA) AN MOAFOTOBKM K NpodeCccuMoHanbHom
AesTenbHOCTM.

10. MecTo y4yebHOM ancuunnuHbl B cTpyktype OOMN: [ducuunnuHa (Moaynb) «Bbicwias
MaTemaTuka» OTHOCUTCSH K Ba3oBOM YacTu Moaynsa obienpodecCnoHanbHbIX AUCUUNINH
yuyebHoro nnaHa OOIN umkna b1 ocHoBHOW obpasoBaTenbHOM NPOrpamMmmbl NOATOTOBKM
NHXeHepoB-u3nkos no HanpaeneHuo 14.05.02 «ATOMHbIe CTaHUUU: NPOEKTUPOBaHMUE,
aKcnnyatauma M UHXUHUPWUHMY. [aHHas gucuunnuvHa  npeawecTByeT  cnegylowum
ancumnnmHam: «Teopusi BEPOATHOCTEM W Martemarumyeckas CTaTUCTUKa», «YpaBHEHMUS
MaTemMaTn4eCcKomn U3nKny.

11. MnaHunpyemble pe3ynbTaTtbl O00y4YeHuss no AucuunnuHe/moaynio (3HaHwus,
YMEHUs,, HaBblkM), COOTHECEHHble C MJIaHUpyeMbIMU pe3yrnbTaTaMu OCBOEHUS
obGpas3oBaTenibHOM NporpamMmmbl (KOMMNETeHUUAMU BbINYyCKHUKOB):

Kog HaseaHue Koga(bl) NHankatop(bl) lMnaHupyemble
KOMNETEHL MM pesynbratbl 00y4YyeHus
Or1K- | CnocobeH OlK-1.1 | 3HaeT OCHOBHblE [eMoHcTpupyeT
1 MCNoNb30BaThb MOHATMA U MeToAbI 3HaHNSA
6a3oBble 3HaHWS MaTemMaTn4eCcKoro byHOaMEHTanbHbIX
€CTeCTBEHHOHay\u aHanuaa, 3aKOHOB Npupoapl 1
HbIX OUCUMMIVH B aHanuMTnyeckomn OCHOBHbIX
npodeccnoHaneH reoMeTpum, MMHENHON | (PU3UYECKUX U
O OeATENbHOCTH, anrebpsbl, Teopum MaTemMaTU4eCcKmx
NPUMEHATb dyHKUNN 3aKOHOB.
MeToabl KOMMJSIEKCHOTO
MaTemMaTn4ecKoro nepeMeHHOro.
aHanusau OlK-1.2 | 3HaeT OCHOBHbIE
MOOEennpoBaHus, MOHSTMS 1 3aKOHbI
TEopPEeTNYeCcKoro n MEeXaHWUKM XNOKOCTU U
3KCnepumeHTanbH rasa,
Oro nuccnegoBaHus TennomaccoobmeHa;
ypaBHEHUN
HepaspbIBHOCTH,
OBWXKEHNS,
COXpaHeHWs1 IHeprnm
NPUMEHUTENBHO K
NOTOKaM; OCHOBHbIE
3aKOHbl TEXHUYECKOWN
TEPMOANHAMMUKM
OrllK-1.6 | PaccuutbiBaet MNpumenser
OCHOBHbIE PU3n4ecKne 3aKoHbI U
XapaKTepUCTUKN mMaTemaTnyeckme
CrnyYanHbIX BENUYMH MeToAbl AN peLleHns
3agay TeopeTnyeCcKoro
N NPUKNagHoro
Xapakrtepa.




Orl1K-1.8 | Bnageet metogammu
aHanMTMYecKoro u
YMCIEHHOrO peLLeHus
anrebpanyeckunx u
0ObIKHOBEHHbIX
anddepeHumanbHbIX
ypaBHEHUN,
ypaBHEHUN
MaTemMaTnyeCcKon
dPU3MKK

12. O6bem gucumnnuHbl B 3a4eTHbIX eguHUUax/yac. (8 coomeemcmeuu ¢ y4ebHbIM
nnaHom) — 4/144.

dopma NPOoMeXyTOYHOM aTTecTaLumn, dK3aMeH.

13. Buabl yye6Homn paboThbil:

TpyooemMKoCTb
Mo cemecTpam
Bua yyebHon paboThl Bcero
1 cemecTp | 2 cemecTp | 3 ceMecTp
AyanTOpHbIE 3aHATUS 264 108 88 68
nexkumnm 132 54 44 34
B TO“_" npakTn4yeckme 132 54 44 34
yucne:
nabopaTtopHbie 0 0 0 0
CamocTosaTensHas paborta 204 72 92 40
B TOM YuChe: KypcoBasi
paboTa (MpOoeKT)
dopma NpoMeEXyTOYHOMN 108 36 36 36
arrecrtaumm
NToro: 576 216 216 144
13.1. CopgepxaHue gUCUUNIIUHDI:
n/n Peanusauunsa
pasgena
HanmeHoBaHune AVNCUNNNNHDI
pasgena CopeprxaHne pasgena aMcumnivHbl C NOMOLLIbIO
AVNCUNNITNHBI OHNanH-
Kypca,
QYMK *
1. llekuunn
1.1 1 cemecTtp Matpuupbl. OCHOBHbIE MOHATUS U ONpPeaeneHuns,
JInHeiHas anrebpa. OCHOBHbIE BUAbl MaTpuy,. Onepaumn Hag
mMaTtpuuamn. Onpegenutenu 2, 3, N — ro NOPsiAKOB U
nx ceonictea. ObpaTHada matpuua. Teopema
CYLLECTBOBaHMS M €OMHCTBEHHOCTM OOpaTHON




MaTpuubl. PelleHne maTpuUdHbIX ypaBHeHU. PaHr
mMaTpuubl. Cnocobbl BbIMUCNIEHNA paHra MaTpuubl.
Teopema o 6a3ncHOM MUHOpPE. JIMHENHbIE
npocTpaHcTBa. JInHenHasi 3aBUCMMOCTb U
HEe3aBMCUMOCTb 3NEMEHTOB JIMHENHOTO
npoctpaHcTBa. PaamepHoCTb 1 6a3nc NMHENHOrO
npoctpaHcTBa. CucTeMbl IMHENHBIX
anrebpanyecknx ypaBHEHUN, OCHOBHbIE MOHATUSA U
onpegerneHus. COBMeCTHOCTb CUCTEM NTIMHENHbIX
anrebpaunyeckux ypaBHeHuin. Teopema KpoHekepa —
Kanennu. MeTtogbl HAXOXOEHUS peLleHnss CUCTEMbI
NMHENHbIX anrebpanyeckmx ypaBHeHu (MeTog,
Kpamepa, metoa Maycca, MaTpuyHbIi MeToS).
OpaHopoaHble cucTeMbl NMMHENHBIX anrebpanyecknx
ypaBHEHWI, OCHOBHbIE NOHATUA N ONpeaeneHus.
dyHaameHTanbHas cuctemMa pelueHun. JInHeHbIn
oneparop, matpuua onepaTtopa. 3agaya Ha
cobcTBEHHbIE 3HadYeHns. KBagpaTtnyHble hopmbl.
MpuBeneHue kBagpaTniHonm opmbl K
KaHOHMYECKOMY BUAY.

1.2

BekTopHasa anrebpa.

OnpeneneHne BeKTopa Kak afieMeHTa JIMHENHOro
npocTpaHcTBa. JInHenHble onepauum Hag
BekTopamun. CkansipHoe, BEKTOPHOE, CMeLLaHHOe U
OBOVHOE BEKTOPHOE NMPOnN3BEOEHNSI BEKTOPOB, MX
OCHOBHbIE CBOWCTBA, reOMETPUYECKUIA U
dmandeckun cmbicn. KoopanHatHoe BblipaxeHue
npou3BefeHNN BEKTOPOB.

1.3

AHanunTnyeckas
reoMeTpus.

O6Lwpme NOHATUS O NIMHMK, MOBEPXHOCTU. YpaBHEHMS
NUHUIA 1 NoBepxXHOCcTeN. MNMonsipHble KoopANHATHI.
Mpsimaga Ha nnockocTh. PasnuyHble oopmbl
ypaBHEHM NPAMOKM Ha NNOCKOCTU. B3aanmHoe
NonoXeHne NpsiMbIX Ha NAIOCKOCTU. YpaBHEHNS
NSIOCKOCTU U YpaBHEHUSA NPSIMON B MPOCTPAHCTBE.
BaanmHoe pacnonoxeHue npsiMbiX 1 NAIOCKOCTEMN.
leomeTpuyeckme onpeneneHnst KpUBbIX BTOPOro
nopsaka (annunc, runepbona, napadona). BeiBoa
KaHOHMYECKNX YPaBHEHWU 3TUX KPUBBIX,
NOCTPOEHME KPMBbIX BTOPOro Nopsiaka no nx
KaHOHMYeCcKoMy ypaBHeHuto. lNMpeobpasosaHne
OeKapToBbIX KOOpPAMHAT Ha nNnockocTu. MNpueeneHune
obLLero ypaBHeHUS KpMBOW BTOPOro nopsaka K
KaHOHM4eckomy Buay. MoBepxHOCTN BTOPOro
nopsaka (annuncowng, napabonouasl,
rmnepbonounabl, UMNNHAPLI, KOHYC), UX
KaHOHU4Yeckne ypaBHeHus. MeTtoq cedeHuin B
nccnegoBaHum oopmbl noBepxHocTen. MNMpuseaeHve
obLero ypaBHeHUs MOBEPXHOCTWN BTOPOro nopsigka
K KAHOHU4YECKOMY BUAY.

1.4

BeegeHune B
MaTemMaTuyeckumn
aHanus.

[NoHATMe MHOXecTBa. BellecTBeHHbIE Yncna u nx
OCHOBHble cBoWcTBa. Jlormyeckasi cCMMBOIMKa.
MoHaTne dyHKUMN: onpegeneHne, YeTHOCTb,
nepuoanyHoOCTb, MOHOTOHHOCTb, CNOCO0OLI 3agaHus.
O6paTtHas dyHKums. Ymucnosble
nocrenoBaTenbHOCTU: ONpeaeneHe, CBOUCTBA.
Mpenen nocnegoBaTtenbHOCTU. BEeCKOHEYHO Marble
1 6eckoHe4YHo bornbluMe NocrneaoBaTeNibHOCTU.
OcHoBHbIe TeOpEMbI O Npegenax




nocnegosaTtenbHoOCTEN. Teopema 0 MOHOTOHHOM
orpaHuyeHHon nocriegosaTtenbHOCTU. Yncrno e.
Mpeaen dyHkumn. OgHOCTOPOHHME Npeaensl.
BeckoHevHo Marnble n 6eckoHeyHo bonblune
dyHKUMMK: onpefeneHue, CBOMCTBA U UX B3auMHas
cBa3b. OCHOBHbIE TeOpeMbI 0 Npeaenax MyHKUUA.
lMepBbIn U BTOPOW 3amevaTeribHble Npeaensl.
CpaBHeHnst 6eCKOHEYHO MarbIX BENNYMH.
CeowncTBa, Tabnuua aKkBMBanNeHTHbIX 6ECKOHEYHO
MarbIX BEMUYUH U €€ NPUMEHEHWE A5 BblYUCTIEHNS
npenenos. HenpepbIBHOCTb (OYHKLMK:
onpeferneHue, reomeTpudeckasa MHTepnpeTauus.
HenpepbIBHOCTL B TOYKE N Ha MHTepBarie. TeopeMbl
O CBOWCTBax HenpepbIBHbIX (PYHKLUMIA. TOYKK
paspblBa M UX Knaccudumkaums.

1.5

OuddepeHumnansHoe
ncumcneHmne
dOYHKUNI ogHOM
nepemMeHHOMN.

OnpeneneHne 1 reoMeTpudecKmnin CMbICI
NPOM3BOAHON. YpaBHEHNSA KacaTenbHOM N HoOpMarsu.
OpHocTopoHHME nponssoaHble. [NoHaTue
andbdepeHunpyemoctn pyHkumn. Ceasb
anddepeHunpyemMbix OYHKUNA C DYHKLUSAMMN
HenpepbiBHbIMU. OnpeaeneHne n reoMeTpuyecKni
cmbicn andppepeHumana. MNpasuna
anddepeHumnpoBaHns n Tabnvua NPoOn3BOAHbIX.
Teopembl 0 NPON3BOAHON OOPATHOM U CIOXHOW
dyHKUMN. dndbdepeHunpoBaHme nokasarenbHO-
CTENeHHOW, HESIBHO 1 MapaMeTpUYeckn 3agaHHOM
dyHKuunK. MNMponssoaHble n gnddepeHumansi
BbicLUMX nopsaakoB. Popmyna JlenbHuua. OCHoBHbIE
TeopeMbl aAnddepeHLnansHOro UCHUCNEHUS:
Teopembl Pepma, Pons, NlarpaHxa, Kowwmn n nx
reomeTpuyeckas nHtepnpetauus. Npasuno
JlonuTtans, npMMeHeHne K pacKpbITUO
HeonpegeneHHocTen. ®opmyna Tennopa.
OcTtaTouHbIv YneH B popme Jlarparxa. Popmyna
MaknopeHa. PasnoxeHue anemMeHTapHbIX yHKLUNIA
no dpopmyne MaknopeHa.. MOHOTOHHOCTb (OYHKLIMMW.
Toukn akcTpeMmyma. TeopeMbl O HEODXOOUMBIX U
AO0CTaTOYHbIX YCMOBUSAX CYyLLLECTBOBAHNS
akcTpeMmyma. Cxema uccnegosaHns yHKLMI C
NOMOLLbIO NPON3BOAHBLIX HA AKCTPEMYM.
AcumnTOTbI: onpegeneHve, Buabl (HaKNOHHas,
BepTUKanbHas). BeinyknocTb, BOrHYTOCTb (OYHKLUN.
Toukn nepermnba. Teopema 0 4OCTATOUHbLIX
YCNOBWSIX CYLLECTBOBaHMSA TOYKM nepernbda. MonHas
cXema mnccrieqoBaHus PyHKLMM U MOCTPOEHUS ee
rpacuka.

1.6

OnddepeHumnansHoe
ncymcneHve
dYHKLMIA HECKOMBbKUX
nepeMeHHbIX.

OnpeneneHne yHKUNN HECKOMBbKMX NEPEMEHHbIX.
O6nacTb onpegenexuvs. MNMpegen n HenpepbIBHOCTb
JYHKLMM HECKOMBKUX NepeMeHHbIX. YacTHble
NPOn3BOAHbIE DYHKLMI HECKOSBbKNX NEPEMEHHbIX.
lMponssogHas CNoXHON PYHKLUN U PYHKLUK
3agaHHoM HesABHO. MNonHbi anddepeHunan
YHKLMM HECKOMNBKNX NEPEMEHHbIX,
WHBapWaHTHOCTb (hopMbl NepBoro AnddepeHumana
YacTHble 1 nonHoe npupalleHne yHKLUmn
(reomeTpuyeckas nnnocTpaums). YacTtHole
npounssogHble 1 anddepeHumansl BbICLLMX




nopsgkos. CkangpHoe none, NMHUM U NOBEPXHOCTH
YPOBHSA. [(paAneHT n npon3BoaHas no
HanpaeneHuto. CBoKncTBa rpagmeHTa. KacarenbHas
NNOCKOCTb M HOpMarib K noBepxHocTn. Popmyna
Tennopa ong yHKUMM ABYX NepeMeHHbIX.
SKCTpeMyM OYHKLMM HECKOMBKUX NepeMeHHbIX
(Heobxoanmble K OOCTAaTOYHbLIE YCNOBUS).
HanmeHbluee 1 Hanbornbllee 3HaYeHne PyHKUUN B
3aMKHYTOM 0BnacTu. YCNOBHbIA 3KCTPEMYM
PYHKUMM HECKONBbKUX NEPEMEHHDIX.

1.7

2 cemecTp
HeonpeneneHHbIn
WHTerparn.

MoHsITMe nepBoobpasHoOn PyHKUMN 1
HeonpeaeneHHoro nHTerpana. CeoncTea
HeonpegeneHHoro nHTerpana. Tabnuua
nHTerpanos. HenocpeacTBEHHOE NHTErPUPOBaHKE.
MeTog 3aMeHbl NepeMeHHON 1 MeToq
WHTErpupoBaHus no Yactam. HTerpnpoBaHue
paumoHanbeHbIX pyHKUMA. [MpocTenwmne
paunoHanbHble ApOOM U UX UHTErpMpoBaHue.
Teopema 0 npeacTaBneHnn NpasubHON
paunoHanbHom Apobu B BUAE CyMMbl KOHEYHOIO
yucna npocTenwmx gpoben. MHTerpnpoBaHue
BblpaXkeHuin, cogepxaLlmx TPUroHoOMeTpruyeckme
dyHKUMN. NHTerpupoBaHme HEKOTOPbIX
nppaunoHanbHblX dyHKUMA. NogcTaHoBKK
YebbiweBa, Annepa, TPUroHOMETPUYECKHE.

1.8

OnpepneneHHbIn
WHTerpan.

3agaun, npmMBogsLLMNe K MOHATUIO OnpeaesieHHoro
uHTerpana. OnpegeneHne nHTerpanbHON CyMMbI
PumaHa. NoHaTne onpeneneHHoro nHTerpana, ero
reomeTpuyeckni n omsmyeckun cmolcrn. Knaccol
UHTerpupyembix oyHkumin. CBoNCTBa
onpegeneHHoro nHterpana. ®opmyna HeloToHa-
JlenbHnua. BeluncneHue onpegeneHHoro
WHTerpana. leomeTpmyeckne NPUNOXKEHUS
OnpeaeneHHoro MHTerpana: Bbl4ncrieHne
nnowazen nnockux uryp B 4eKapToBomn 1
nonsapHom cuctemax koopauHat. OnpegeneHue m
BblY4MCNEHNE ONIMHbI YT NNOCKOW KPUBOW.
BbluncneHune obbemon Ten. ObLasa cxema
NPUMEHEHNS onpeaeneHHoro nHTerpana K
peLleHnto NpuknagHbix 3agad. HecobGCTBeHHbIE
NHTErpanbl ¢ 6eCKOHEYHbIMW NpeaenamMu.
OnpeneneHne, ceoncTBa. [Npr3HaKkum CXoanmMocTmn
WHTEerpanoB OT HeoTpuuaTenbHbIX PYHKUNNA.
AbcontoTHas 1 yCrnoBHas CXOANMOCTb.
HecobcTBEHHbIE MHTErpasbl OT HEOrPaHUYEHHbIX
dyHKumi. Teopema cpaBHeHUsA. UHTerpan,
3aBMCHLLMIN OT NapameTpa.

1.9

KpaTHble nHTerpanoi.

3agayun, npMBoasLLNE K MOHATUIO ABONHOMO
uHTerpana. OnpeneneHne ABOMHOIO MHTErpana,
reomMeTpu4eckmnii n omsmyeckun cmoicrn. Teopema
cylulecTBoBaHus, cBoncTBa. CBeaeHne BOVHOMO
WHTerpana ot HenpepbIBHON PYHKLUKN K
NOBTOPHOMY MHTerpany. Teopema o 3ameHe
nepemMeHHbIX B ABOMHOM MHTerpane. 3agayu,
NPUBOASALLME K MOHATUIO TPOMHOIO MHTErpana.
TponHon nHTErparn, onpeaenexHe, CBOMCTBA,
BblYMCNEHNE B AEKAPTOBON CUCTEME KOOPAMHAT.




dopmMynnpoBka TeopeMbl O 3aMeHe NepeMeHHbIX B
TPOMHOM MHTerpane. LUunuHgpuyeckue u
chepuryeckme koopgmHatbl. [pnnoxeHne KpaTHbIX
WHTErpanos: Bbl4MCreHe o6beMoB Ten 1
nnowaaen duvryp, pelieHne 3agady MexaHuku u
PU3UKN.

AneMeHThI
BEKTOPHOro aHanmaa.

KpuBOnMHeNHbIE MHTErpans! No AfIMHE AYrn.
Onpenenexne, cBoncTBa, OM3NYECKUI CMbICHT,
BbluMcrieHne. 3agaya o BblYMcneHnn paboTbl
cunosoro nons. OnpegeneHne, CBOMCTBA U
BblYUCIIEHNE KPUBOIMHENHOrO UHTErpana no
koopanHatam. Teopema 'puHa. Ycnosus
HEe3aBMCUMOCTU KPUBOSTIMHENHOIO MHTErpana ot
nyTn nHTerpuposanns. OTbiCKaHWe OyHKLUUKN NO ee
nonHomy amdcepeHumany. NoBepxHOCTHbIN
WHTerpan no nnowanm noBepxXHOCTU.
Onpegenexuve, opmyna ans BbIYUCIEHNS.
leomeTpuyecknin n pmnsnyecknin cmbicr. 3agada o
BblYMCNEHUN NOTOKA BEKTOPHOIO Nong yepes
nosepxHocTb. OnpenenexHune, puUaNYecKknii CMbIc,
CBOWCTBA M Bbl4UCIIEHNE MOBEPXHOCTHOIO
WHTerpasna no koopanHatam. Teopema u hopmyna
Octporpagckoro-laycca. OpmeHTaums NoOBEPXHOCTU
1 HanpaeneHve obxoaa 3aMKHYTOrO KOHTYypa.
Teopema n popmyna Ctokca. BektopHoe none.
BekTopHble nuHun. Onepatop MamMunsToHa.
OunddepeHumanbHble onepaummn NepBoro nopsigka
B CKanspHOM M BEKTOPHbIX Nongx. MNoTeHumanbHble
nons. Teopema lenbmronsLa.
OudbdepeHumnanbHble onepaumm BTOPOro Nopsiaka.
[nBepreHunsa BEKTOPHOro noss, ee hunsndeckmin
cmMbIcn. Teopema O CyLLEeCTBOBAHUMN U BbIYMCIIEHUN
ausepreHumn. CBoONCTBa AuBEpreHummn, BEKTOpHas
3anucb bopmynbel Octporpagckoro-laycca.
ConeHovpganbHoe none. BektopHas TpyoOka.
OCHOBHOE CBOWCTBO COSNEHOMAANbHOr0 BEKTOPHOIO
nons. Linpkynauusa n potop BEKTOPHOro nosnsi.
MexaHn4eckun cMbICn poTopa, ero CBOMCTBA.
BektopHas 3anuck hopmynel Ctokca. NHTerpo-
andbdepeHumnanbHasa hopma ypaBHEHUI
3NEKTPOMArHUTHOro Nons.

OB6bIKHOBEHHbIE
anddepeHumanbHble
ypaBHEHWSI NEPBOTO
nopsaka.

OnddepeHumanbHble ypaBHEHNSA NEPBOro Nopsaaka:
OCHOBHbIE onpeaeneHns N NOHATUS.
CyLiecTBOBaHME U €QUHCTBEHHOCTb peLUEeHus
3agaym Kowmn. Ocobble pelleHns. YpaBHeHUs C
pasgensarWwmnMmcs NePEMEHHBIMN N yPaBHEHNS,
npusoasLwmecs K HuM. OgHopoaHbIE YPaBHEHUS.
Cnocob pelleHns. YpaBHeHMs, NpuBoasaLmecs K
oaoHOpPOAHbIM. JInHenHble ypaBHeHus. MeToabl
peleHunsa: metog Jlarpanxa, metog BepHynnu.
YpaBHeHne BepHynnu n Metogbl peLleHus.
YpaBHeHMS B MOMHbIX AnddepeHunanax.
UHTerpupyowmin mHoxuTenbs. MNpocTtenwne Tunbl
YpaBHEHWI, HE pa3peLLEHHbIX OTHOCUTENBHO
NpPoOn3BOL4HON.

OBGbIKHOBEHHbIE
anddepeHumnanbHble

OuddepeHymnarnbHble ypaBHEHUS BbICLLNX
NnopsaKoB: OCHOBHbIE NOHATUA N ONpeaeneHus.




YypaBHEHWS BbICLLNX
NnopsILKOB U CUCTEMBI
O0ObIKHOBEHHbIX
anddepeHumanbHbIX
YpaBHEHWI.

YpaBHeHus1, JonycKaroLme NoOHWKeHWe nopsaka.
JInHenHble ogHopoaHble auddepeHumanbHble
ypaBHeHus. Onpegenutens BpoHckoro.
dyHOoameHTanbHas cuctema peleHnin. JInHenHble
ogHopoaHble auddepeHumanbHble ypaBHEHNS C
NOCTOSAHHBbIMU KO3 MLMEHTAMUN, MOCTPOEHNE
dyHOaMeHTanbHOM CUCTEMbI peLleHnin. YpaBHeEHNE
onnepa. JInHelrHble HeOgHOPOAHbIE
anddepeHumnanbHble ypaBHEHUS C MPOU3BOSIbHOM
npaesow YacTtblo. MeTog Jlarpanxa (Bapmaumm
NOCTOSIHHBIX). JINHENHbIE HEOQHOPOAHLIE
andbdepeHumnarnbHble ypaBHEHUS C MOCTOAHHbBIMA
KoadhdpuumeHTamm co cneynanbHON NpaBon
yacTblo. Cuctembl guddepeHumanbHbIX
YypaBHEHWIA: OCHOBHbIE OnpeaeneHns n NoHATUS.
MeToabl nocneaoBaTenbHOro UCKMYEHUS
HEN3BECTHbIX N UHTErPUPYIOLLMX KOMOMHaLNIA.
JInHenHblEe 0gHOpPOAHbIE CUCTEMBI
anddepeHumnanbHbIX YpaBHEHUA C NOCTOSAHHBIMU
KoapdpuumeHtamum. Metoabl peweHust. JINHENHbIE
HEeOAHOPOAHbIE CUCTEMBI.

3 cemecTp
Yucnosble psabl.

MoHaTue yncnosoro psaga. OnpeaenexHne
cxofsierocsa u pacxogsiierocs psga. Teopemsbl o
CBOWCTBaXxX CxoasLmxca psigoB. Heobxogmmbiii
npu3Hak cxogmMmocTu psaga. MNoHsatne
3HaKOMONOXUTENBLHOrO psiaa, HeobxoaMMmoe n
[OCTaTO4YHOE YCITOBUE €r0 CXOAMMOCTM.
[locTtaToyHble NPU3HaKM CXO4MMOCTU
3HakononoxutenbHblx pagos: [’Anambepa,
paaukanbHbii Kown, nHterpanbHbii Kowu,
NPU3HaKN CpaBHEHNS. ATalNOHHbIE psAabl U NX
CXOOMMOCTb. 3HaKonepeMeHHble psAabl: NOHATHE
YCHOBHOM 1 abCONTHOM CXOAMMOCTU. Teopema
JlenbHnua. MpusHak OQupnxne. Cxema
nccnegoBaHWs 3HaKodepeayLwmnxes paaoB Ha
CXOONMOCTb.

®yHKUMOHAmbHbIE
paabl.

OnpeaeneHns yHKUMOHANbLHOMo psaa n obnactu
€ro cxognmocTu. NoHATMe paBHOMEpPHOM
cxogumocTu. MNMpusHak Berepitpacca. CBoncTBa
paBHOMEPHO cxoadawmxcs paaos. CTeneHHble
psgbl. Teopema Abens 1 ee reomeTpudeckas
unntoctpauus. HTepsan n pagnyc cxogumMmocTu
cteneHHoro psaa. OCHOBHbIE CBOMCTBA CTEMEHHbIX
pagos. Paabl Ternopa n MaknopeHa. Teopema o
HeobXxo4MMbIX U OCTATOYHbIX YCITOBUSIX
pasnoxeHunsa dyHKuuKn B psg Tennopa. Tabnuua
pasnoXeHUs1 OCHOBHbIX 3rieMeHTapHbIX YHKLNA B
psag MaknopeHa.

Panbl ®ypbe.

OpToroHarnbHble 1 HOPMUPOBAHHbIE CUCTEMBI
dyHKUMIA. TpuroHomeTpuyeckasa cuctema pyHKLMNA.
MoHaTne TpuroHomeTpuyeckoro paga Pypoe.
Teopema o koacpdpuumeHtax psga Pypbe. Cymma
psaa dypbe. Teopema dupuxne. PasnoxeHve
YeTHbIX N HeYeTHbIX PyHKUUIA B pag Pypbe.
PasnoxeHue B psag ®ypbe pyHKUMNA, 3aaHHbIX Ha
nonyvHtepsane. Pag ®ypbe ong yHKUNA C
Npou3BorbHbIM Neprogom. CaoBur cermeHTa




pasnoxeHnus. NoHaTne 06 nHrerpane Pypoe.

1.16

KomnnekcHble 4yncna
N doyHKUUK.

KoMnnekcHble yncna n JencTBus Hag HUMN.
Onpepgenexne PKI1. PeanbHas 1 MHUMas 4YacTtu
dyHKUMK. OCHOBHbIE 3NieMeHTapHbIe OYHKLUK
KOMMJIEKCHOro NepeMeHHOro U X CBOMCTBA.
OaHo3HayHble N MHOTO3HaYHble (OYHKUMA. TOUKM
BETBMEHNSA U X Knaccudpumkaums. NponssogHas
OKI. OndpdepeHumnpyemocts. Teopema o
Heobxo4MMOM 1 AOCTaTOMHOM YCIOBUSAX
anddepeHUnpyeMocT (PyHKLUN B TOYKE. YCroBus
Kowwu - PumaHa. leoMeTpmnyecKknin CMbICh
npounssoaHon. MoHATue aHanuTuyHocTn OKIT.
WHTerpan ot ®KI1 BooOnb KpMBOM 1 €ro CBOMCTBA.
Teopema 0 HE3aBUCUMOCTU UHTErpana ot nyTu
nHTerpmpoBaHus. VIHTerpaneHas oopmyna Kowun.

Pagbl B koMnnekcHowm
obnacTtu.

Yuncnosble psifbl C KOMNEKCHBIMY YNeHaMM.
Ab6contoTHasa cxogMmMocTb. CTeneHHble psiabl.
Teopema Abens. Kpyr n pagnyc cxogumocTu. Psaa
Tewnnopa. Teopema O pasnoXxXeHUn aHanNTUYECKON
dyHKumMKM B pag Tennopa. Pagbl JlopaHa,
onpeaerneHue. MMaBHasa 1 NpaBunbHasa Yacty psga
JlopaHa. KonbLo cxognmocTu psga JlopaHa.
Teopema JlopaHa 0 pasnoXeHun aHanUTU4eCcKon
dyHKUKUKM B KOnbLe B psd. Hynu aHanutnyeckon
dyHKUnK. MNMopsgok Hyns. Teopema 0 Hynax
dyHKUMK. TOHATME aHaNUTUYECKOro NPOAOIMKEHUS.
Oco0bble To4Yku U ux knaccudgukaums. NoeeaeHne
YHKLMM B OKPECTHOCTM 0COBOM TOYKN.

Teopus BbIMETOB 1
€€ NpUNoXeHus.

BblueT dyHKUUKM B N30IMPOBaHHOM 0COBON TOYKE.
dopmynbl ANg BblYUcreHus BblveToB. OCHOBHas
Teopema o BblveTax. [pumMeHeHne BbIHETOB K
BbIYUCIIEHUNIO OnpeaenéHHbIX MHTEerpasnos.

1.19

lMpeobpa3oBaHue
Jlannaca.

OnepaunoHHOE NCYNUCTIEHNE: OCHOBHbIE NMOHATUSA U
onpepeneHus. CeorcTea npeobpasoBaHns
JTannaca. Tabnuua opurMHanoB 1 N300paXXeHui.
OTbicKkaHne opurnHana no nsobpaxenuto. VIHTerpan
MennuHa. PeweHne NnMHENHbIX
anddepeHumnanbHbIX ypaBHEHUA C NOCTOAHHBIMU
KoahdpuumeHTamm onepaumMoOHHbIM METOAOM.
WuTterpan [dioamens un ero npuMeHeHne K peLLeHmno
andbdepeHumnanbHbIX ypaBHEeHUIR. PelueHne cnuctem
OOHOPOAHBIX N HEOAHOPOAHbIX
andbdepeHumnanbHbIX YpaBHEHUI onepaunoHHbIM
METOO0M.

2. MNpakTnyeckune 3aHATUA

2.1

1 cemecTp
JluHenHas anrebpa.

Matpuubl. OCHOBHbIE MOHATUSA 1 onNpeaeneHns,
OCHOBHbIe B1Abl Matpuy,. Onepaunm Hag
maTpuuamn. Onpegenutenu 2, 3, N — ro NOpsiAKoB U
nx ceonctea. ObpaTtHada matpuua. Teopema
CYyLLIECTBOBaHUA N €4UHCTBEHHOCTM 0BpaTHON
MaTpuubl. PelleHre MaTpuyHbIX ypaBHEHUN. PaHr
mMaTpuubl. Cnocobbl BbIMUCIIEHNSA paHra MaTpulbl.
Teopema o 6a3McHOM MuHope. JInHerHble
npocTpaHcTBa. JInHernHast 3aBUCMMOCTb U
HE3aBUCUMOCTb 3NIEMEHTOB JIMHENHOIO
npoctpaHcTea. PaamepHocTb 1 6a3nc NUHENHOro
npoctpaHcTBa. CucTeMbI IMHENHBIX




anrebpanyecknx ypaBHEHUN, OCHOBHbIE MOHATUSA U
onpeaeneHnsa. CoBMECTHOCTb CUCTEM NMHENHbIX
anrebpaunyeckux ypaBHeHuin. Teopema KpoHekepa —
Kanennu. MeTtogbl HAXOXOEHUS peLleHnss CUCTEMbI
NMHENHbIX anrebpanyeckmx ypaBHeHu (MeTog,
Kpamepa, metoa Maycca, MaTpuyHbIi MeTo).
OpaHopoaHble cucTeMbl NMIMHENHBIX anrebpanyecknx
YypaBHEHWI, OCHOBHbIE NMOHATUSA 1 onpeaeneHus.
dyHaameHTanbHas cuctemMa pelueHun. JInHenHbIn
oneparop, matpuua onepaTtopa. 3agaya Ha
cobcTBEHHbIE 3Ha4YeHns. KBagpatuyHble hopmbl.
MpuBeneHue kBagpaTniHon opmebl K
KaHOHW4YeCcKoMY BUAY.

2.2

BekTopHasa anrebpa.

OnpeneneHne BekTopa Kak afieMeHTa JIMHENHOro
npocTpaHcTBa. JInHenHble onepauum Hag
BekTopamun. CkansipHoe, BEKTOPHOE, CMELLIaHHOE U
OBOVHOE BEKTOPHOE NPOUN3BEOEHNSI BEKTOPOB, MX
OCHOBHbIE CBOWCTBA, reOMETPUYECKUIA U
dmsndeckumn cmbicn. KoopanHatHoe BblipaxeHue
npou3BeaeHNn BEKTOPOB.

2.3

AHanunTnyeckas
reomeTpusi.

O6Lwme NOHATUS O NIMHMK, MOBEPXHOCTU. YpaBHEHMS
NWHUI N NoBEpPXHOCTEN. NonsipHble KOopaMHATbI.
Mpsimaga Ha nnockocTu. PasnuyHble oopmbl
ypaBHEHMI NPAMOKM Ha NNOCKOCTU. BaanmHoe
nonoXeHme NpsiMbIX Ha NAIOCKOCTU. YpaBHEHUS
NSIOCKOCTU U YpaBHEHUSA NPSIMON B MPOCTPAHCTBE.
B3anmMHoe pacnonoxeHune npsmbIX U NIIOCKOCTEN.
eomeTpuyeckme onpeneneHnst KpUBbIX BTOPOro
nopsigka (annunc, runepbona, napabona). BbiBog,
KaHOHUYECKNX YPpaBHEHUIN 3TUX KPUBbIX,
NOCTPOEHME KPMBbIX BTOPOro Nopsiaka no nx
KaHOHMYeCcKoMy ypaBHeHuto. NMpeobpasoBaHne
OeKapToBbIX KOOpAMHAT Ha nNnockocTu. MNpueeneHune
obLLero ypaBHeHUs KpMBOW BTOPOro nopsaka K
KaHoHM4eckomy Buay. MoBepxHOCTN BTOPOro
nopsgka (annuncowug, napabonouasl,
runepbonounabl, UMNNMHAPbI, KOHYC), UX
KaHOHU4YecKune ypaBHeHus. MeTtog cedeHuin B
nccnenoBaHun popmbl noBepxHocTen. MNMpneegeHne
obLero ypaBHeHNA NOBEPXHOCTUN BTOPOro NOpsiaKa
K KGHOHUYECKOMY BUAY.
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BeBegeHnne B
MaTeMaTUyecKnin
aHanus.

[NMoHATMe MHOXecTBa. BellecTBeHHbIE Yncna u nx
OCHOBHble cBoWcCTBa. Jlormyeckasi CMMBOIUKa.
MoHATNE yHKUMK: onpeaeneHne, YeTHOCTb,
nepuoanyHoOCTb, MOHOTOHHOCTb, CNOCO0OLI 3agaHus.
O6paTHas yHKums. Ymucnosble
nocrenoBaTenbHOCTU: ONpeaeneHe, CBOUCTBA.
Mpenen nocnegoBaTtenbHOCTU. BEeCKOHEYHO Marble
1 6eckoHe4YHo borblUMe NocrneaoBaTeNibHOCTU.
OcHOBHble TeopeMbl 0 Npeaernax
nocnegoBaTensHoOCTEN. Teopema 0 MOHOTOHHOWN
orpaHn4eHHon nocnegoBaTenbHOCTU. Yucrno e.
Mpeaen dyHkumn. OgHOCTOPOHHME NpeaensI.
BeckoHeyHO Marnble n 6eckoHe4yHo bonblune
dyHKUMMK: onpefeneHue, CBOMCTBA U UX B3auMHas
cBsA3b. OCHOBHbIE TEOPEMbI O Npeaenax gyHKUNNA.
[MepBLIN 1 BTOPOW 3amMevaTenbHble Npeaensi.




CpaBHeHnsa 6eCKOHEYHO MariblX BEMUYMH.
CaoucTBa, Tabnuua aKkBMBanNeHTHbIX 6€CKOHEYHO
MariblX BEMMYMH U ee NPUMEHEHWE NS BbIYNCIIEHNS
npenenos. HenpepbIBHOCTb (OYHKLMK:
onpeneneHue, reoMmeTpuyeckas MHTeprnpeTauus.
HenpepbIBHOCTL B TOYKE U HA MHTepBarne. Teopembl
O CBOWCTBAx HenpepbIBHbIX (PYHKLUMIA. TOUKK
paspbiBa 1 MX Knaccudmkaumsi.

2.5

OuddepeHumnansHoe
ncyucneHue
dOYHKLUNI ogHOM
nepemMeHHOMN.

OnpepeneHne 1 reoMeTpudecKnin CMbICI
NPOW3BOAHON. YpaBHEHUS KacaTeNbHON 1 HopMarw.
OpHocTopoHHME nponssoaHble. [NoHaTue
anddepeHuupyemocTn pyHkumn. Ceasb
anddepeHunpyemMbix OYHKLNA C PYHKLUAMMN
HenpepbiBHbIMU. OnpeaeneHne n reoMeTpuyeckuni
cMmblicn andpdepeHunana. Npasuna
anddepeHumnpoBaHns n Tabnvua NPon3BOAHbIX.
Teopembl 0 NPON3BOAHON OOPATHOM U CIOXHOW
dyHKUMN. dndbdepeHunpoBaHme nokasaTtenbHO-
CTENeHHOW, HESIBHO 1 MapaMeTpUYeckn 3agaHHOM
dyHKumMK. NpounssoaHble 1 anddepeHumnansl
BbicLUMX nopsaakoB. Popmyna JlenbHuuya. OCHoBHbIE
TeopeMbl aAnddpepeHLnanbHOro CHUCNEHUS:
Teopembl epma, Pons, NlarpaHxa, Kowwm n nx
reomeTpuyeckas nHtepnpetauus. MNpasuno
Jlonutans, npumMeHeHne K pacKkpbITUO
HeonpegeneHHocTen. ®opmyna Teunnopa.
OcTtaTtouHbI uneH B coopme JlarpaHxa. Popmyna
MaknopeHa. PasnoxeHue anemMeHTapHbIX yHKLNIA
no dpopmyne MaknopeHa.. MOHOTOHHOCTb (OYHKLIMMK.
Toukn akcTpemyma. Teopembl 0 HEOBXOANMBIX U
AO0CTaTOYHbIX YCMOBUSAX CYyLLLEeCTBOBAHNS
akcTpemyma. Cxema uccnegosaHns yHKLMI C
NOMOLLbIO NPON3BOAHBIX HA AKCTPEMYM.
AcumnTOTbI: onpegeneHve, Buabl (HaKNOHHas,
BepTUKanbHas). BbinyknocTb, BOrHYTOCTb (PYHKLMMN.
Toukn nepermnba. Teopema 0 4OCTATOUHBLIX
YCHOBUSIX CYLLLEeCTBOBAHWNSA TOYKM nepermbda. NonHasa
cxema nccrieqoBaHus PyHKLMM U MOCTPOEHUS ee
rpaduka.

2.6

OuddepeHumnansHoe
ncumcneHvne
OYHKLNIN HECKONBKNX
nepemMeHHbIX.

OnpegeneHne yHKUMU HECKONBbKUX NEPEMEHHbIX.
O6nactb onpeaeneHus. lNpegen n HenNnpepbIBHOCTb
OYHKLNN HECKONBKNX NepemMeHHbIX. YacTHble
NPOu3BOAHbIE PYHKLMIN HECKOMNBbKUX NEPEMEHHbIX.
lMpounsBogHasa CNoOXHOW OYHKLUUN N PYHKLNK
3agaHHoM HesABHO. MNonHbi anddepeHunan
DYHKUUN HECKOMBKMUX NEPEMEHHbIX,
WHBapWaHTHOCTb (hopMbl NepBoro AnddepeHumana
YacTHble 1 nonHoe npupaleHne dyHKLMmn
(reomeTpuyeckasn unnctpauns). YactHole
npousBoaHble 1 AnddepeHumnansl BbICLLIMX
nopsgkos. CkanspHoe nore, NMMHUN 1 NOBEPXHOCTU
ypoBHS. [paaneHT 1 NponssBoaHas no
HanpaeneHuto. CBoNCTBa rpagveHTa. KacatenoHas
NMOCKOCTb U HOpMarib K noBepxHocTn. Popmyna
Tennopa ons QyHKUMK OBYX NEPEMEHHbIX.
OKCTPEMYM (DYHKLMM HECKONBbKUX NEPEMEHHbIX
(HeobxoanMble M 4OCTATOYHbIE YCIOBUS).




HavnmeHbluee 1 Hanbornbllee 3HaYeHNe PyHKUUN B
3aMKHYTOM 0BnacTu. YCNOBHbIA 3KCTPEMYM
PYHKUMM HECKONBbKUX NEPEMEHHDIX.

2.7

2 cemecTp
HeonpeneneHHbIn
WHTerparn.

MoHsITMe nepBoobpasHoOn PyHKUMN 1
HeonpeaeneHHoro nHTerpana. CeoncTea
HeonpegeneHHoro nHTerpana. Tabnuua
nHTerpanos. HenocpeacTBEHHOE NHTErPUPOBaHKE.
MeTog 3aMeHbl NepeMeHHON 1 MeToq
WHTErpupoBaHus no Yactam. IHTerpnpoBaHue
paumoHanbHbIX QYHKUMIA. [pocTenwne
paunoHanbHble ApoOK U UX MHTErpMpoBaHue.
Teopema o0 npeacTaBneHnn NpasunbHON
paunoHanbHon Apobu B BUAE CyMMbl KOHEYHOIO
yucna npocTenwmx gpoben. MHTerpnpoBaHue
Bblpa)XeHWU, cogepxaLlmx TPUroHoMeTpuyeckune
dYyHKUMU. NHTerpupoBaHmMe HEKOTOPbIX
nppaunoHanbHblx dyHKUMA. NogcTaHoBKK
YebbiweBa, Annepa, TPUroOHOMETPUYECKME.

2.8

OnpepneneHHbIn
WHTerpan.

3agaun, npmeogsLLne K MOHATUIO OnpeaesieHHoro
uHTerpana. OnpegeneHne nHTerpasbHON CyMMbl
PumaHa. NoHsaTne onpegeneHHoro nHTerpana, ero
reoMeTpu4ecknin n msandeckni cMmblics. Knaccol
UHTerpupyembix yHkumin. CBoONCTBa
onpeaerneHHoro nHterpana. ®opmyna HeloToHa-
JlenbHnua. BeluncneHue onpegeneHHoro
WHTerpana. leomeTpuyeckne NPUNOXKEHUS
onpegeneHHoro NHTerpana: BeldnucrneHme
nroLagen NNocknx ouryp B 4eKapTOBOM U
nonsapHom cuctemax koopauHat. OnpegeneHue m
BblYMCNEHNE ONHbI YT NNOCKON KPUBOW.
BbluncneHne obbemon Ten. ObLasa cxema
NpYMEHEHNS onpeaeneHHoro nHTerpana K
peLleHnto NpuknagHbixX 3agad. HecobCTBEHHbIE
NHTEerpanbl ¢ 6eCKOHeYHbIMM NpeaenamMu.
OnpeneneHne, ceoncTea. [pr3HaKkum CXoanMMocTm
WHTEerpanoB OT HeoTpuuaTenbHbIX PYHKUNNA.
AbcontoTHas 1 YCrnoBHas CXOANUMOCTb.
HecobCcTBeHHbIE MHTErparibl OT HEOrPaHUYEHHbIX
dyHKumMI. Teopema cpaBHeHud. NHTerpan,
3aBUCALLMI OT NapameTpa.
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KpaTHble nHTerparnsi.

3agaun, npmBoAsLINE K NOHATUIO ABOVHOIO
nHterpana. OnpeageneHne ABOVMHOIO MHTErpana,
reomeTpu4eckmii n omsmyeckun cmolcrn. Teopema
cyulecTBoBaHus, cBOMCTBa. CBeaeHne BOVHOMO
WHTerpana ot HenpepbIBHON PYHKLUKN K
NOBTOPHOMY UHTerpany. Teopema o 3ameHe
nepeMeHHbIX B ABOMHOM MHTerpane. 3agayu,
NpUBOASLLME K NOHATUIO TPOMHOIO UHTEerpana.
TponHoun nHTerparn, onpeaenexHme, CBOMCTBA,
BblYMCNEHNE B AEKAPTOBOW CUCTEME KOOPAUHAT.
dopmynmMpoBKa TeOpPEMbI O 3aMEHE NEPEMEHHbIX B
TPOMHOM MHTerpane. LUunuHgpuyeckue u
chepuyeckme koopgmHaTbl. MNMpunoxeHne KpaTHbIX
WHTEerpanos: BbluncreHne o6LemMoB Ten u
nnowaaen uryp, peleHne 3agady MexaHuku u
HU3KKN.
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AnemMeHTbl

KpI/IBOJ'II/IHeI;IHbIe MHTEerpanbl No annHe ayru.




BEKTOPHOro aHanusa.

OnpeneneHne, cBoncTBa, OM3NYECKUI CMbICHT,
BbluMcrieHne. 3agaya o BblYMCNeHUn paboTbl
cunosoro nons. OnpegenexHne, CBONCTBA U
BblYUCIIEHNE KPUBOIMHENHOIO UHTErpana no
kKoopanHatam. Teopema 'puHa. Ycnosus
HEe3aBMCUMOCTU KPUBOSTIMHENHOIO UHTErpana ot
nyTn nHTerpuposanns. OTbiCKaHWe OyHKLUUKN NO ee
nonHomy amdodoepeHumany. NoBepxXHOCTHbIN
WHTerpan no nnowanm noBepxXHOCTU.
Onpegenenuve, opmyna ans BbIYUCIEHNS.
leomeTpuyecknin n pmnsnyecknin cmbici. 3agada o
BblY4MCNEHUN NOTOKA BEKTOPHOIO Nong yepes
nosepxHocTb. OnpenenexHune, puU3NYeCcKnii CMbICh,
CBOWCTBA M Bbl4UCIIEHNE MOBEPXHOCTHOIO
WHTerpana no koopanHatam. Teopema u chopmyna
Octporpagckoro-laycca. OpueHTaums NOBEPXHOCTU
1 HanpaeneHve obxoaa 3aMKHYTOrO KOHTYypa.
Teopema n popmyna Ctokca. BektopHoe none.
BektopHble nuHun. Onepatop MamMunsToHa.
OunddepeHumanbHble onepaummn NepBoro nopsigka
B CKanspHOM M BEKTOPHbIX nongx. MNoTeHumanbHble
nons. Teopema lenbmronsLa.
OudbdepeHumnanbHble onepaumm BTOPOro Nopsaka.
[nBepreHuna BEKTOPHOro noss, ee punsndecknin
cMbIcn. Teopema O CyLLEeCTBOBaHUMN U BbIYMCNIEHUN
ausepreHumn. CBoNCTBa AuBepreHuUnn, BEKTOpHas
3anucb opmynbl Octporpaackoro-laycca.
ConeHouvpganbHoe none. BektopHas Tpyoka.
OCHOBHOE CBOWMCTBO COSMEHOMAANbHOro BEKTOPHOO
nons. Linpkynsaumsa n potop BEKTOPHOrO nons.
MexaHn4eckun cMbICn poTopa, ero CBOMCTBA.
BektopHas 3anuck oopmynel Ctokca. NHTerpo-
andbdepeHumnansHasa hopma ypaBHEHNI
3NEKTPOMAarHUTHOro Nons.

2.1

OB6bIKHOBEHHbIE
anddepeHumanbHble
ypaBHEHWsI NEPBOTO
nopsgka.

OnddepeHumanbHble ypaBHEHNSA NEPBOro Nopsaka:
OCHOBHbIE onpeaeneHns N NOHATUS.
CyLiecTBOBaHME U €QUHCTBEHHOCTb peLLEHMS
3apaum Kowm. Ocobble pelueHus. YpaBHEHMS C
pasgensarWwmnMmcs NnepeMeEHHbIMN U ypaBHEHNS,
npusoasLmecs Kk HUM. OgHopoaHbIE YPaBHEHUS.
Cnocob pelueHns. YpaBHeHUs1, NPUBOASLLMECS K
oaoHopoAHbIM. JInHenHble ypaBHeHus. MeToabl
peweHna: metog JlarpaHxa, metog bepHynnw.
YpaBHeHne bepHynnu n Metogbl peLleHus.
YpaBHeHWS B MOMHbIX AnddepeHunanax.
UHTerpupyowmin mHoxuTenbs. MNpocTtenwne Tunbl
YpaBHEHWI, HE pa3peLUEHHbIX OTHOCUTENBHO
NPON3BOAHOMN.
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OBbIKHOBEHHbIE
anddepeHumnansHble
YypaBHEHWS BbICLUNX
NnopsiLKOB U CUCTEMBI
OObIKHOBEHHbIX
anddepeHumnanbHbIX
ypaBHEHUI.

OuddepeHymnarnbHble ypaBHEHUS BbICLLNX
NOpSAKOB: OCHOBHbIE NMOHATUA 1 onpedeneHunst.
YpaBHeHus, gonycKatoLne NoHmKeHne nopsaka.
JInHenHble ogHopoaHble AuddepeHumanbHble
ypaBHeHus. Onpeagenutens BpoHckoro.
dyHaameHTanbHas cuctema pelleHun. JInHenHble
ofHopoaHble auddepeHumanbHble ypaBHEHNS C
NOCTOSIHHBIMWN KO3 ULNEHTAMU, NOCTPOEHNE
dyHOaMEHTanbHON CUCTEMbI peLleHWA. YpaBHeH e




onnepa. JInHelrHble HeOgHOPOAHbIE
anddepeHumnanbHble ypaBHEHUS C MPOU3BOSIbHOM
npaeow YacTtblo. MeTog Jlarpanxa (Bapmaumm
NOCTOSIHHBIX). JINHENHbIE HEOQHOPOAHLIE
andbdepeHumnarnbHble ypaBHEHUS C MOCTOAHHbBIMA
KoadhdpuumeHTamm co cneynanbHON NpaBon
yacTblo. Cuctembl guddepeHumanbHbIX
YpaBHEHWI: OCHOBHbIE ONpeaeneHns U NOHATUS.
MeToabl nocneagoBaTenbHOro UCKMYEHUS
HEN3BECTHbIX N UHTErPUPYIOLLMX KOMOMHALNIA.
JInHenHble 0gHOpPOAHbIE CUCTEMBI
anddepeHumnanbHbIX YpaBHEHUA C NOCTOSAHHBIMU
kKoadhpuumeHTamn. Metoab! pelieHus. JInHeHble
HEeOAHOPOAHbIE CUCTEMBI.

2.13

3 cemecTp
Yuncnosble psabl.

MoHsiTMe uncnosoro psaga. OnpeneneHve
cxosierocsa n pacxogsuierocs psga. Teopemsbl o
CBOWCTBaXxX CxoasLmxca psigoB. Heobxogmmbiii
npu3Hak cxogmMmocTu psaga. MNoHsaTne
3HaKOMONOXUTENBLHOIO psiaa, HeobxoaMmoe n
[0CTaTo4yHOE YCNOBUE ero CXOAMMOCTMU.
[locTaToyHble NPU3HaKM CXO4MMOCTU
3HakononoxutenbHblx pagos: [’Anambepa,
pagukanbHbii Kown, nHterpanbHbii Kowu,
NPU3HaKN CPaBHEHUS. ATalNOHHbIE psAabl N NX
CXOOUMOCTb. 3HaKOMEPEMEHHbIE psiibl: MOHATUE
YCIOBHOM M abConTHOM cxoanmocTu. Teopema
JlenbHnua. MpusHak Oupnxne. Cxema
nccnegoBaHns 3HaKOYepeayLMXCS psiaoB Ha
CXOONMOCTb.
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®yHKUMOHArbHbIE
paabl.

OnpegeneHuns yHKLMOHaNbHOro paga un obnactu
€ro cxognmocTu. NoHATMe paBHOMEpPHOW
cxogumocTu. MNMpusHak Beepwtpacca. CBolicTBa
paBHOMEPHO cxoadawmxcs paaos. CTeneHHble
psgbl. Teopema Abens 1 ee reomeTpudeckas
unntoctpauus. HTepsan n pagnyc cxogumMmocTu
cteneHHoro psga. OCHOBHbIE CBOMCTBA CTEMEHHbIX
pagos. Paabl Tennopa n MaknopeHa. Teopema o
Heobxo4MMbIX U OCTATOYHbIX YCITOBUSIX
pasnoxeHusa yHKuuKn B psg Tennopa. Tabnuua
Pa3noXeHMs1 OCHOBHbIX 3fleMeHTapHbIX PYHKLUUIA B
psag MaknopeHa.

2.15

Pagbl dypbe.

OpToroHasnbHble U HOPMUPOBAHHbIE CUCTEMbI
dyHKUMIA. TpUroHoMeTpudeckasa cuctema (pyHKLnn.
MoHaTne TpuroHomeTpuyeckoro paga dypee.
Teopema o koacppuumeHtax psga Pypbe. Cymma
paga ®ypbe. Teopema Oupuxne. PasnoxeHue
YeTHbIX N HeYeTHbIX PyHKUUIA B pag Pypbe.
PasnoxeHue B psag ®ypbe pyHKUMNA, 3aaHHbIX Ha
nonynHtepsane. Pag ®ypbe aAnsa yHKUNA ¢
Npou3BorbHbIM Nepuogom. CaoBur cermeHTa
pasnoxeHus. NoHaTne 06 nHrerpane Pypoe.

2.16

KomnnekcHble ynucna
n dpyHKUUK.

KomnnekcHbie Yynucna n AerncTBmsa Had HUMM.
Onpegenexune ®KI1. PeanbHast 1 MHMMas 4Yactu
yHKUMN. OCHOBHbIE 3NeMeHTapHble PYHKLUN
KOMIMJIEKCHOrO NEPEMEHHOIO U UX CBOWCTBA.
OpQHo3HaYHbIe M MHOTO3HaYHble PYHKUUN. TOYKK
BETBNEHUA N nX Krnaccudukaums. NponssogHas




OKI. OndpdepeHumnpyemocts. Teopema o
Heobxo4MMOM 1 AOCTaTOMHOM YCMOBUAX
andbepeHLMpyeEMOCTU OYHKLNK B TOYKE. YCnoBus
Kowwu - PumaHa. leoMeTpmnyecKknin CMbICh
npounssoaHon. MoHATUe aHanuTuyHocTn PKIT.
WHTerpan ot ®KI1 BooOnb KpMBOM 1 €ro CBOMCTBA.
Teopema 0 HE3aBUCUMOCTU MHTErpana ot nyTu
nHTerpmpoBaHus. VIHTerpaneHas oopmyna Kowun.
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Pagbl B koMnnekcHowm
obnacTtu.

Yuncnosble psifbl C KOMNEKCHBIMY YNeHaMM.
Ab6contoTHaa cxogMmMocTb. CTeneHHble psabl.
Teopema Abens. Kpyr n pagnyc cxogumocTn. Psag
Tewnnopa. Teopema O pasnoXeHUn aHanNNTUYECKON
dyHKuMKM B pag Tennopa. Psabl JlopaHa,
onpegerneHue. MMaBHasa 1 NpaBunbHasa Yacty psaa
JlopaHa. KonbLo cxogmumocTu psaga JlopaHa.
Teopema JlopaHa 0 pasnoXeHun aHanUTU4eCKon
dyHKUKUKM B KOnbLe B psd. Hynu aHanutnyeckon
doyHKUuK. MNMopsgok Hyns. Teopema o Hynax
dyHKUMK. TOHATME aHaNUTUYECKOro NPOAOIMKEHUS.
Oco0bble To4Yku 1 ux knaccudgukaums. NoeeaeHne
YHKLMM B OKPECTHOCTM 0COBOM TOYKN.

2.18

Teopus BbIMETOB 1
€€ NpUNoXeHus.

BblueT dyHKUMKM B N30IMPOBaHHOM 0COBON TOYKE.
dopmynbl ANg BblYUcreHus BbliveToB. OCHOBHas
Teopema o BblveTax. [pumMeHeHne BbIHETOB K
BbIYUCIIEHUIO onpeaenéHHbIX MHTEerpanos.
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Mpeobpa3zoBaHue
Jlannaca.

OnepaunoHHOe NcHUCeHNE: OCHOBHbIE NMOHATUS U
onpeaeneHusa. CeoncTea NnpeobpasoBaHns
JTannaca. Tabnuua opurMHanoB 1 N300paXXeHni.
OTbicKkaHne opurnHana no nsobpaxenuto. VIHterpan
MennuHa. PelwleHne NUHENHbIX
anddepeHumnanbHbIX ypaBHEHUA C NOCTOAHHBIMU
KoahdpuumeHTamm onepaumMoOHHbIM METOAOM.
WuTterpan dioamens u ero npuMeHeHne K peLLeHmno
andbdepeHumnanbHbIX ypaBHEHUIR. PelueHne cnuctem
OOHOPOAHBIX N HEOAHOPOAHbIX
andbdepeHumnanbHbIX YpaBHEHUI onepaunoHHbIM
METOO0M.

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN:

No Buabl 3aHsaTMI (YacoB)

n/_ HanmeHoBaHue Tembl Moaktvye | Naooa CamocTosTe
(paspena) ancumnnuHbl | Jlekuun P P nbHasa Bcero

n CKue TOPHbIE

paboTta

1 | 1cemectp 14 14 0 10 38
JInnenHaa anrebpa

2 | BektopHas anrebpa. 4 4 0 7 15

3 AHanutunyeckasa 10 10 0 15 35
reoMeTpums.
BeegeHue B

4 | MaTemaTnyecKun 6 6 0 10 22
aHanus.

5 | OndpdpepeHumnanbHoe 10 10 0 15 35




ncumcneHune oyHKumin
0QHOM NepemMeHHOMN.

OvdppepeHumnansHoe
ncuyncneHne yHKLnn
HECKOMNbKNX
nepemMeHHbIX.

10 10 0 15 35

2 cemecTp
7 | HeonpeneneHHbIN 6 6 0 12 24
WHTerpan.

OnpegeneHHbIN
WHTErparn.

KpaTHble uHTerparnsi. 6 6 0 12 24

OneMeHTbl BEKTOPHOIo
aHanusa.

OObIKHOBEHHbIE
andepeHumnanbHble
ypaBHEHNSA NepBOro
nopsiaka.

11 10 10 0 20 40

OObIKHOBEHHbIE
andepeHumnanbHble
ypaBHEHUSA BbICLUNX
12 | nopsaKkoB 1 cucTembl 10 10 0 24 44
OBObIKHOBEHHbIX
AnddpepeHumanbHbIX
ypaBHEHUN.

3 cemecTp

13 12
Yucnosble pagbl.

14 | dyHKUMOHASbHbIE PSabI. 20

15 | Pagbl ®ypebe. 20

A OO0 &
A OO0 &
o OO0 ©
A~ |00 &

16 KomnnekcHble ynucrna u

dYHKUMN. 12

Pagbl B KoMnnekcHon

17 obnacTu.

Teopusi BbIMETOB U €€
MPUIOXKEHMUSI.

18

MpeobpasoBaHue

19 4 4 0 4 12
Jlannaca.

UToro: 132 132 0 204 468

14. MeToauyeckue ykasaHus Ans ooy4aroWwmxcsa N0 0CBOEHUIO AUCLUUNTIUHbBI:

Mpn M3y4yeHUn gucumninHbl peKkoMeHAYeTCsl MCNOMNb30BaTh cneaylowme CpeacTaa:

- peKOMeHayeMy0 OCHOBHYIO 1 AOMOMHUTENbHYO NUTeparypy;

- MeToAMYEeCKNe yKkasaHuns n nocobums;

- KOHTPOSbHbIE 3aaHus ONs 3aKpensieHnsa TeopeTnYeCcKoro matepmana;

- ANEKTPOHHbIE BEPCUN YH4EOHNKOB M METOOUYECKNX YKa3aHUN NS BbINOSIHEHNS
npakTuyeckux pador.

dopma opraHu3auumn caMoCcToATENbHOM paboTbl: MOArOTOBKA K ayAUTOPHbBIM 3aHATUSAM,;
BbINOMIHEHNE AOMALUHUX 3a[aHWIA; BbINONTHEHNE KOHTPOMbHbIX paboT.




15. MNepevyeHb OCHOBHOW WU AOMNONIHUTENILHOM NUTEpaTypbl, PECYPCOB MHTEPHET,
Heo6XoAUMbIX AN OCBOEHUSA AUCLUNINUHBI:

a) OCHOBHas nuTeparypa:

Ne

MNcTOYHUK
n/n

UnbuH, B.A. JlnHennas anrebpa n aHanutuyeckasi reometpus / B.A. nbuH, Knm
I . — 3-e n3a., nepepab. n gon. — Mocksa : [pocnekT | U3gatenbcTBo

1 Mockosckoro yHusepcuteta, 2015 .— 393 c. (3bC «YHuBepcuteTckas
onbnunoteka online»

http://biblioclub.ru/index.php?page=book&id=251656)

Ckpblignosa E.B. JluHenHasa anrebpa: yuebHoe nocobue / E.B. Ckpbignosa, O.O.
benoea. — PocTtoB-Ha-[oHy: ®eHunkc, 2012. — 142 c.

Manbues, V.A. JlnHenHaa anrebpa: yuebHoe nocobmne. — OnekTpoH. [JaH. —
3 CI16.: Ilanb, 2010. — 380 c. (OBC «JIAHb»
http://e.lanbook.com/books/element.php?pl1 id=610 )

MarasunHHukos, J1.U. JlnHenHas anrebpa n aHanutnyeckasa reometpusa / J1.U.
MarasnHHukoB ; MarasuHHukoBa A. J1. — Tomck : 3nb KoHTeHT, 2012 .— 180 c.

4 (3BC «YHuBepcutetckaa bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=208684)
Psabyweko, A.lN. MhgmeBuayanbHble 3agaHus no Bbiclen matemaTuke. B 4-x 4
AHanuTtunyeckas reometpus. lnddepeHumnanbHoe ncumcreHne OyHKUMm ogHom
5 nepemeHHon. 1. JlluHenHas v BektopHas anredpa. / A.lN. Pabywko ; bapxatos B.

B. ; depxasey B. B. ; Opytb U. E. — 6-e n3g. — MuHck : Beicwas wkona,
2011 .— 304 c. (3BC «YHuBepcutetckas dbubnuoreka online»
http://biblioclub.ru/index.php?page=book&id=119838)

Tep-Kpukopos A.M. Kypc matemaTtudeckoro aHanusa / A.M. Tep-Kpukopos. - M.:
6 BuHom. JTabopaTopus 3HaHuin, 2012. — 678 c. (BBC «JIAHb»
http://e.lanbook.com/books/element.php?pl1_id=4398 )

Mpotacoe KO.M. Matematnyeckuin ananns / KO.M. MNpoTtacos. — M. : ®JIMHTA,
7 2012. — 164 c. (OBC «YHuBepcutetTckas bubnuoreka online»
http://biblioclub.ru/index.php?page=book&id=115118)

leBopksiH, 3.A. MatemaTtuka. Matematnyeckuin aHanms. Y4ebHO- METOANYECKNI
komnnekc / 3.A. l'eBopksH ; Manaxos A. H. — Mocksa : EBpasnnckmin OTKpbITbIN
NMHcTUTyT, 2010 .— 343 c. (3BC «JIAHb»
http://biblioclub.ru/index.php?page=book&id=93168 )

MonbkuHa, E.A. C60opHMK 3ag4aHni No BbiCLLEN MaTeMaTnke ¢ obpasuamm
peweHun (MaTtemaTtndeckmn aHanma) / E.A. MNMonbknHa ; CtakyH H. C. — Mocksa :
9 MITIY; NapatenbcTtBo «lpomeTen», 2013 .— 200 c. (BBC «YHuBepcuteTckas
ounbnumnoteka online»

http://biblioclub.ru/index.php?page=book&id=240475)

Anbcesuy, J1.A. QuddepeHumansHble ypasHeHuns / J1.A. AnbceBud ; MasaHuk C.
A. ; Paconbko I'. A. ; YepeHkosa J1. 1. — MuHck : Bbicwas wkona, 2012 .— 384
c. (OBC «YHuBepcutetckasa bubnuorteka online»
http://biblioclub.ru/index.php?page=book&id=105733)

10

Actawosa, W.B. MNpakTtnkym no kypcy «dudpdepeHumnancHblie ypasHeHus» / A.B.
Actawosa ; HuknwkuH B. A. — Mocksa : EBpasninckum oTKpbITbIA UHCTUTYT,
2011 .— 96 c. (OBC «YHuBepcuteTckas bubnunoteka online»
http://biblioclub.ru/index.php?page=book&id=90289)

1

WkpsHHUKoB, B.W. MNpakTukym no Beiclien matemaTtuke. IHTerpansHoe

12 y o
ncymcneHme yHKUMM ogHon nepemeHHon. OObIKHOBEHHbIE




anddepeHumansHble ypasHeHus / B.. UkpanHukos ; LWeapu 3. b. —
Hosocunbupck : HI'TY, 2010 .— 124 c. (OBC «YHuBepcuTeTckas bubnumoteka
online»

http://biblioclub.ru/index.php?page=book&id=228607)

13

Meggegnes, K.B. udpdepeHumnansHble ypaBHeHus / K.B. Megeenes ;
WanaeipsaH B. A. — Mocksa : Bysosckas kHura, 2008 .— 356 c. (3bC
«YHuBepcuteTckasa bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=129685)

14

Bepx6buukun, B.M. YUncneHHble MmeToabl (MatemMaTUyeckmii aHanusa u
06bIKHOBEHHbIE AnddepeHumanbHble ypaBHeHus) / B.M. Bepxouukunin .—
Mockea : QupekT-Meana, 2013 .— 400 c. (3bC «YHuBepcutetckas bmbnmorteka
online»

http://biblioclub.ru/index.php?page=book&id=105733)

15

TyraH6aes, A.A. DyHKUUKN KOMMekcHoro nepemeHHoro / A.A. TyraHbaesB .—
MockBa : dnnHTa, 2012 .— 47 c. (3BC «YHuBepcutetTckas bubnmnorteka online»
http://biblioclub.ru/index.php?page=book&id=115140)

16

ankuH, C.B. Teopus oyHKLMIA KOMNIEKCHOTO NEPEMEHHOIO U OnepaunoHHoe
ncuucnenue / C.B. lNankuH .— Mocksa : sgatenscteo MI'TY um. H.3. baymaHa,
2011 .— 240 c. (OBC «YHuBepcutetckasa bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=257564)

17

Konaes, A.B. Teopnsa pyHKLNIN KOMMIEKCHOIO NepeMeHHOro : MeToanveckme
yKasaHus K BbINorHeHMo gomaluHero 3aganus / A.B. Konaes ; JlesaHkos B. U. ;
MacTtuxun A. B. — Mockea : N3pgatenbctBo MI'TY nm. H.3. baymaHa, 2012 .—
40 c. (OBC «YHuBepcutetckasa bubnmnoreka online»
http://biblioclub.ru/index.php?page=book&id=256775)

0) gononHuTenbHas nuTepartypa:

Ne
n/n

NcToYHUK

Kyapsisues J1.[. KpaTkunin Kypc MmaTeMaTmMyeckoro aHanuaa : [y4ebHuk ans
ctygeHToB By3oB] / J1.[. Kygpssues .— M. : ®dunsmatnut, 2005- .— ISBN 5- 9221-
0183-8.T. 1: AnddepeHumnansHoe 1 NHTerpanbHOe UCHNUCNEHUS (PYHKLMIA O4HON
nepemeHHon. Pagbl .— M3g. 3-e, nepepab. — 2005 .— 399 c.

nbuH, B.A. OcHoBbl MaTemaTnyeckoro aHanusa / B.A. nbuH, 3.I". MNo3HaAK . —
M. : ®namatnut, 2005- .— (Kypc BbicLLen MaTeMaTUKM U MateMaTmnyecKon
duaukm / nog pea. A.H. TuxoHosa [n ap.] ; Bein. 1) M. 1 .— N3a. 7-e, ctep. —
2005 .— 646 c.

nbuH B.A. OcHoBbl MaTemaTtuyeckoro aHanunaa / B.A. nbuH, 3.1 MNMo3HaK . —
M. : ®namatnut, 2005- .— (Kypc BbicLLen MaTeMaTUKM U MateMaTmnyecKon
du3nkm / nog pes. A.H. TuxoHosa [v gp.] ; Bein. 2) 4. 2 .— N3a. 5-e, ctep. —
2006 .— 464 c.

Knetenuk [1.B. C60pHUK 3a4ad No aHANUTUYECKON reomeTpum : yuebHoe
nocobue gna sty3os / [1.B. KneteHwuk ; nog pea. H.B. Ecdpumosa .— N3g. 17-¢,
ctep. — CI16 : NMpodpeccus, 2007 .— 199 c.

Tennos, C.E. lluHenHas anrebpa n aHanutnyeckasn reometpus / C.E. Tennos ;
PomaHHukoB A. H. — Mockga : EBpasnnckuin otTkpbITbii UHCTUTYT, 2011 .— 271
c. (BBC «YHuBepcutetckas bubnmoteka online»
http://biblioclub.ru/index.php?page=book&id=91063)

®dununnos A.®. C6opHMK 3agad no anddepeHumnanbHbeiM ypasHeHnsmM / A.P.
dununnos. — M.: Wxxesck: PerynsipHast n xaotudeckas gnHamuka, 2005. — 174
C.




WabyHuH, M.N. C6opHMK 3aaay no Teopmm YHKLUUIN KOMMIIEKCHOIO
nepemeHHoro / M.W. WabyHuH ; MonosuHkmH E. C. ; Kapnos M. . — 3-e n3a.
7 (3n.) .— Mocksa : BUHOM. JlTa6opaTtopusa 3HaHumn, 2012 .— 363 c. (36C
«YHuBepcuteTckasa bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=222878)

B) MH(OPMaALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (odurumnanbHble pecypchl
NHTEpHET)":

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB BI'Y

2 http://e.lanbook.com/ - OBC «J1aHb»

3 http://www.book.ru/ - 36C «Book.ru»

16. NMepeyeHb y4eOHO-MeTOANYECKOrO obecnevyeHus Ansa camocTosATeribHoOM paboTbl

17. UHcpopmaLMOHHbIe TEXHOMOIMKU, UCNonb3yeMble ANA peanM3auum y4ebHom
AUCLUMNNUHBI, BKIOYasa nporpamMmmHoe obecrnevyeHne n UHPOpMaLMOHHO-
CnpaBoO4Hble CUCTEMbI (NP HEOOXOAUMOCTH)

I'Ipm peanun3auun OnCUuUniIiMHbl MOIyT WCMNOJIb30BaATbCA TEXHOJIOTMNA  3SNEKTPOHHOIo
O6y‘-IeHMFI 1N ANCTaHUMOHHbIE O6p83083Teﬂbele TexHonornm Ha 6ase noprtana edu.vsu.ru.

18. MaTepmanbHO-TeXHUYECKOe obecnevyeHne AUCLUMNIIUHDbI:

JlekumoHHasa ayanTopusi.

19. OueHouYHbIe cpeacTBa ANA NpoBeAeHUsA TEKYLLEN U MPOMEXYTOYHOM aTTecTauumn

MopsAaoK OLEHKN OCBOEHUSI 0byYatoLLMMmucs y4ebHoro matepuana onpeaensieTcs
coep)XaHMeM crieayoLmx pasaenos ANCUMNIHGI

WNHankaTop(bl)

o OueHouYHbIe
I'II\}I'I Hp?mmchﬁ?/;%?/l?-lilf?m%?fne; )a K?_:\cl;?;?H AOCTVDKEHIA cupep,CTBa
KOMMEeTEeHLUN

1 cemecTp
NuHenHas anrebpa KM Ne 1
AHanuTnyeckasi reoMeTpusi. -
BBeneHune B matematnyeckun KM Ne 2
aHanms. h
OnbdepeHumansHoe MepeyeHb
ncyncneHne yHKUMin oqHon OMK-1 ONMK-1.1 9K3aMeHaLUNOHHbIX
nepemMeHHoNn. BOMNpoCOB
OndpdepeHumnansHoe
UCHMCTIEHNE (DYHKLMIA [MNepeyeHb
HECKOJIbKMNX NEPEMEHHbIX. NpakTMHeckinx
2 cemecTtp safaHun
HeonpepeneHHbIn nHterpan.




OnpepgeneHHblin nHTerpan.
KpaTHble uHTerpansi.

OnemeHTbl BEKTOPHOro aHanuaa.
OOGbIKHOBEHHbIE
andpepeHumnarnbHble ypaBHEHUS
nepBoro nopsiaka.
OOGbIKHOBEHHbIE
andpdepeHumansbHble ypaBHEHUS
BbICLLMX MOPSOKOB Y CUCTEMBI
OObIKHOBEHHbIX
anddepeHumanbHbIX OrlK-1.6
ypaBHEHUN.

3 cemecTp

Yuncnosble pagpl.
®yHKLMOHamNbHbIE pAabI.

Panbl ®ypbe.

KomnnekcHble yncna un yHKUMN.
Paabl B KomnnekcHom obnacTtu.
Teopus BbIMETOB U €€
NPUNOXEHUS.

[MpeobpasoBaHue Jlannaca.

20 TunoBble oueHOYHbIe CpeacTBa U MeToAnYecKue matepuanbl, onpeaensirowme
npoueaypbl oLueHUBaHUs

20.1 TeKkywmMin KOHTPOSb yCNneBaeMoCTH

KoHTponb ycneBaemMocTy No AUCUMNIINHE OCYLLIECTBMSIETCS C MOMOLLIbIO
crnenyLwmnx oLeHOYHbIX CPeacCTB:

20.1.1 MNepeyeHb 3agaHuN ANA KOHTPOJbHbIX PaboT.

20.2 NMpomexyToyHas aTtrectaums

MpomexyToyHas aTTecTaums No ANCUMNIMHE OCYLLECTBNSIETCS C MOMOLLbHO
crnenyLwmnx oLeHOYHbIX CPeacTB:

20.2.1 MNepeyeHb BONPOCOB K 3K3aMEHY:

(1 cemecTp)

1. OnpeaenenHuns: MaTpuubl, OCHOBHOWM M pacLUMPEHHON MaTpuL, KBagpaTHON,
AnaroHanbHOW, eaUHUYHOWN, HYNEBOW N TPEYroribHOW, TPAHCMOHNUPOBAHHOW MaTpuLl.

2. JIMHEeWHble N HENUHENHbIE onepauun Hag MaTpuuaMn: CNoXeHne, yMHOXeHNe
MaTpuLbl Ha YMCIIO, YMHOXEHME MaTpuL, TPaHCNOHUPOBaHWe maTtpuy,. VIx ceoncTea.

3. OnpegeneHnsa: nepecTtaHOBKM YMCEN, Yncia UHBEPCUI B NepecTaHoBKe,
onpegenutensd. BeluncneHne onpegenutensa BTOPOro nopsiaka, TPETbero nopsaka.
OcHoBHble cBoNCTBa onpepenuTens (ogHO U3 HUX Aokasathb). Kputepuii paBeHcTBa
HYNIO onpeaenuTens KBagpaTtHoONn MaTpuubl (C AokasatensCcTBoM). Teopema Jlannaca u
ee cnencreums.



10.

11.

12

13.

14.

OnpegeneHnsa: MMHOpa Nopsaka K, MMHOpa anemMeHTa MaTpuubl 1 anrebpanyeckoro
AOMOTHEHUSA MaTPULbI, paHra MaTpuLbl, aeMeHTapHbIX Npeobpa3oBaHUn MaTpULbI.
lMoHATME cucTeMbl M NUHENHbIX YpaBHEHUN C N HEU3BECTHbIMU. MeToabl
OKaNMNSLLMX MUHOPOB U afieMeHTapHbIX Npeobpa3oBaHWi ANg HaxXoXO4eHUsa paHra
mMaTpuubl. Teopema 06 MHBapUaAHTHOCTW paHra MaTpuLbl OTHOCUTENbHOCTU
anemeHTapHbIX NpeobpasoBaHuii. Teopema 0 6a3ncHOM MUHOpE (POPMYNMPOBKA).
OnpepeneHns: NIMHENHOTO, OQHOPOAHONO U HEOQHOPOAHOIO YPaBHEHUS, peLLeHns
CI1Y, coBmecTHon n HecoBmecTHou CI1Y, onpeaenéHHon u HeonpeaenérnHon CITY.
Teopema KpoHekepa-Kanennu. Kputepun eguHcTtBeHHOCTU pelleHus CIV.
OkBuBaneHTHble CITY. OnemeHTapHble npeobpasoBaHus CI1Y. Metog Naycca.
OnpeaeneHnsa HeEBbIPOXAEHHOM N obpaTHOM MaTpuubl. CBorcTBa obpaTHON MaTpuLbl
(c pokasaTtenbcTBOoM). Kputepuin cyliectsoBaHmst obpaTtHon matpuubl (C
AokasatenbcTBoM). MaTpuyHbIi METOA pelleHnsa cuctemsl (BbiBog dopmyrnbl). MeTtoq
Kpamepa (cbopmynunpoBka TeopeMbl C JOKa3aTeNbCTBOM).

OnpegeneHns cucteMbl OQHOPOAHbLIX YPaBHEHWI, TPMBUANIBHOIO pPeLIEHUSs 1
HETPMBMNANBbHOIO peLleHnsi, PyHAaMeHTarbHON CUCTEMbI PELLEHUI. YcrnoBue
CYLLEeCTBOBaHUSA HETpMBMAnbHbIX pewleHnn. Ceonctea pewenun CIOY (c
AokasatenbcTtBoMm). Teopema cyuiectsoBaHmss PCP.

[eneHune oTpeska B JaHHOM OTHOLLEHWN (C BbiBOAOM dhopmyn). OnpeaenexHune
npoekuumn BekTopa Ha ocb. CBONCTBa Npoekumi. Hanpaenstowme KOCUHYCbI B
[eKapTOBOM CUCTEME KOOPAMHAT: onpeerneHne u Bbisog oopmMyr, CBOMCTBO
HanpaBnAKLWMX KOCMHYCOB. TeopeMa 0 CBeeHMM NIMHENHbIX onepauuin Hag
BEKTOPaMM K TaKMM e onepaumsiMm Hag nx ogHOMMEHHbIMU KoopAanHaTamm (c
AoKa3aTenbCcTBOM). JIMHENHAA 3aBMCMMOCTb Y HE3AaBUCUMOCTb CBOBOAHbBIX BEKTOPOB.
Kputepuin nMHeMHON 3aBUCMMOCTN ABYX CBOBOOHLIX BEKTOPOB (goKa3aTb) Kputepui
NMHENHON 3aBMCUMOCTN Tpex CBOBOAHbLIX BEKTOPOB (Aoka3aTh). NoHATne 6asuca.
Teopema (0 6asnce) o pasnoxeHnn BekTopa no 6asmncy n equHCTBEHHOCTU
pasnoXeHus.

CkansipHoe npon3BeneHe BEKTOPOB: ONpeaeneHne n CBOMCTBa (4oKa3aTh).
CkangapHoe npou3sseaeHne BEKTOPOB B AEKAPTOBOW CUCTEME KoopauHaT (C BbIBOOOM
dopmynbl). Kputepuin opToroHanbHOCTU (NepneHauKynapHOCTM) BEKTOPOB (4oKasaTh).
OnpeneneHna: npaBow (11eBOM) TPOMKM BEKTOPOB, BEKTOPHOIO NPOU3BELEHMS.
CBoKCTBa BEKTOPHOIO NpoM3BeAEHUs (QoKa3aTb) U €ro reoOMeTpUYeCcKUin CMbICH.
KpuTepui konnnmHeapHOCTN BEKTOPOB (C AOKa3aTerbCTBOM, UCMOMNb3Ysi BEKTOPHOE
npoussegeHne BeKTopoB). BblumMcneHne BEKTOPHOrO Npon3BeaeHNs B AeKapTOBOW
CMCTEME KOOpAMHaT (C BbIBOAOM hOPMYrbl).

.CmellaHHOe npousBefeHne TpEX BEKTOPOB: onpeaeneHme n CBOMCTBa (foKasaTb).

OnpepgeneHne koMnnaHapHbIX BEKTOPOB. KpuTepuin KoMniaHapHOCTU TPEX BEKTOPOB
(ookasatb). BbluncneHune cmelaHHOro Npon3BeaeHns B 4eKapToBOM CUCTEME
KoopauHaT (C BbIBOAOM dhopMyribl). [eOMeTpUYeCcKnin CMbICH CMELLaHHOIo
npoun3sedeHus (gokasatb TeOpeMy O MOAYS1e CMELLAHHOIo NPOU3BeaeHUs).
JInHenHoe npocTpaHCTBO: onpeaeneHme n npumepsbl. JINHenHble NOANPOCTPaHCTBA:
onpegeneHve, KpUTepun NONPOCTPaHCTBA.

MoHAaTna 6a3nca n pasamepHOCTU NMHENHOrO NpocTpaHcTBa. OnpeaeneHne NMHENHON
3aBMCUMOCTU U HE3ABUCUMMOCTU BEKTOPOB JIMHEMHOIO NpocTpaHcTBa. Kputepun
NMNHENHOW 3aBMCUMOCTIN BEKTOPOB NIMHENHOIO NPOCTPaHCTBA (AokasaTthk). Popmyna
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npeobpasoBaHns KOOPAUHAT BEKTOpPA NIMHENHOIO NPOCTPaHCTBa Npu Npeobpa3oBaHnm
ero 6asuca (BbiBog).

MoHAaTne nuHerHoro oneparopa. Matpuua nuHenHoro onepartopa. Co6CTBEHHbIE
BEKTOPbI 1 COOCTBEHHbIE 3HAYEHUS IMHENHOrO onepartopa. [Jokaxnute, YTo Kaxabin
COBCTBEHHbIN BEKTOP COOTBETCTBYET OAHOMY COBCTBEHHOMY 3HaYeHMt0. [lokaxuTe,
4YTO ecnn n — cOBCTBEHHbIE BEKTOPbI Onepatopa ¢, OTHOCALLMECS K O4HOMY U TOMY Xe
COBCTBEHHOMY 3HaYeHMIO A, TO UX NUHENHas KoMGUHaUnsa «x: + Bxz coBCTBEHHbIN
BEKTOp orneparopa ¢, OTHOCALLMINCS K TOMY e COOCTBEHHOMY 3HaveHuto. [lokasatb,
YTO €CNN BEKTOPbI U OTHOCATCA K pa3nMyHbIM COBCTBEHHbLIM 3HAYEHUAM 4142 TO OHU
NNHENHO HEe3aBUCUMBI.

XapakTepucTnyeckmim MHOIOYIEH U XapakTepuctTnieckoe ypasHeHne. Teopema o
HE3aBUCMMOCTUN XapaKTepUCTUYECKOro MHOrouneHa ot Belbopa 6a3suca (gokasatb).
Kputepun gnaroHanmampyemocTn IMHEMHOro oneparopa (4okasaTh).
[eomeTpuyeckne BEKTOPLI: onpeaeneHne, onepaumm CnoXXeHnst BEKTOPOB U
YMHOXEHMWS1 BEKTOpa Ha BelleCTBEHHOE YMCIOo, CBOMCTBA onepauuin.

JInHeHble KOMBUHaLNKN reOMEeTPUYECKNX BEKTOPOB, JIMHENHAsS 3aBUCMMOCTb U
HEe3aBMCUMOCTb, Ba3nc 1 eANHCTBEHHOCTb pa3noXeHne BekTopa no 6asucy,
npeobpasoBaHne KoopaMHAaT NPU CIIOXEHUN BEKTOPOB Y YMHOXEHUN HA YNCHO.
[ekapTtoBa cucteMa KoopanHaT: KOOpAUHAaThLl TOYKM U BEKTOpa, 3a4aHHOro AByM4
TOYKaMu, gerneHne oTpeska B JaHHOM OTHOLLUEHUM.

MonsipHasa cMctema KoOpAUHAT Ha NIOCKOCTU, UMnMHapuyeckas n cgepudeckas
CUCTEMbI KOOPAWHAT B MPOCTPAHCTBE.

CkanspHoe npousBefeHne reoMmeTpuyecknx BEKTOPOB: onpeaesneHme n OCHOBHbIE
CBOMCTBA, cKansipHoe npounsBeaeHne NIMHenHbIX KoMOHaUUn, dhopMyria ckansipHoro
npoun3BeaeHns B KoopanHaTax B OpTOHOPMMPOBAHHOM Ba3unce, BblpaXeHne AnNnHbI
BEKTOPaA 1 yrna Mexay HeHyneBbiIMU BEKTOPaMKM Yepes CKanspHoe NpousBeaeHune,
dopMyIibl OPTOrOHaNIbHOM NPOEKLNN BEKTOPA Ha HanpaBneHne HeHyNeBoro BekTopa n
pasnoXeHnsl BEKTOpa No OpTOroHanbHoMy 6asucy.

BekTopHOE npousBegeHne reoMeTpn4eCcKnx BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOMCTBA, BEKTOPHOE Npou3BeeHne NIMHENHbIX KoMOnHauum, gopmyrna BEKTOPHOro
Npoun3BedeHns B NpaBoOM OPTOHOPMUPOBAHHOM Da3uce, OpueHTUpoOBaHHas nnowaaib
napannenorpaMmma Ha nsioCKOCTU 1 onpeaenuTens BTOPOro nopsaka.

CmeluaHHOe nNpon3BeaeHne reoMeTpUYECKUX BEKTOPOB: onpeaeneHme, OCHOBHbIE
CBOWCTBA, CBA3b C OPUEHTUPYEMBLIM O6BEMOM Napannenenvneaa n BolpaxxeHne Yepes
KoopauHaTbl B NpaBOM OPTOHOPMMPOBaHHOM Gasuce B BUAE onpeaenuTens TpeTbero
nopsigka.

[lononHuTeNbHbLIE CBOMCTBA BEKTOPHOIO NPOU3BeaEHNSA: OBOMHOE BEKTOPHOE
npounsseaeHne, TOXXAecTBo AkobUu, ckansapHoe Npon3BeaeHne ABYX BEKTOPHbIX
npouseseaeHni, popmMmyrna KOCUHYCOB ChpepruyeCcKon reoMmeTpum, BEKTOPHOE
npounsseneHune n gopmynel Kpamepa.

lMpeobpasoBaHne KoopauHaT BEKTOpA M TOYKM NpU 3aMeHe Basuca n gekapToBom
CUCTEMbI KOOpAWHAT, BUA NapannenbHbIX NEPEHOCOB, OTPaXXeHMN U NOBOPOTOB
NSIOCKOCTU B KOOpAUHATaXxX B NOAXOOSLEN OEKAPTOBON CUCTEME KOOPAUHAT.
YpaBHEHUS NPAMON Ha NNOCKOCTU: obLiee, HopmanbHOE, B OTPE3Kax KOOPANHATHBLIX
ocen, napameTpuyeckme, KaHOHUYecKoe, No ABYM ToYKaMm, Yyepes onpegenuTens.



27.YpaBHEHUN NITOCKOCTM B NPOCTPaHCTBE: 00Llee, HopmanbHOE, B OTpe3Kax
KOOpAMHATHbIX OCEN, NapamMeTpuyeckme, KaHOHMYECKoe, No TPeM ToYKaM, Yepes
onpegenurene.

28. YpaBHeHUs NpsiMon B NPOCTPAHCTBE: 3ajlaHNe CUCTEMOW ABYX NIMHENHbIX YpaBHEHUN,
napameTpuyeckne ypaBHeHUs, KAHOHUYeCcKoe, No ABYM TOYKaM.

29. ®opMyribl paCCTOAHUN MeXy ABYMS TOMKaMM, OT TOYKM 40 NPAMOKM Ha MOCKOCTH, OT
TOYKM OO0 NIIOCKOCTU B MPOCTPAHCTBE, OT TOYKM A0 NPAMOKN B NPOCTPAHCTBE, MexXay
napansienbHbIMU 1 CKpeLLMBaOLWMMUCA NPSIMbIMU B MPOCTPaHCTBE.

30. BblumcrnieHve yrnoB mMexay AByMsi HEHYNEBbIMU BEKTOpPaMU, MeXay NpsMbIMKU Ha
NSIOCKOCTU, MeXy NNOCKOCTAMU B NPOCTPAHCTBE, MEXAY MPSIMON U NTOCKOCTLIO B
NnpocCTpaHCcTBe.

31. Annunc: KaHOHMYECKOE ypaBHEHME, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKM,
dookarnbHoe, AMpeKTopuanbHoe U ONTUYEeCKOe CBOMCTBA.

32.unepbona: kKaHOHNYecKoe ypaBHeHME, CBOMCTBA CUMMETPUU N XapaKTEePUCTUKN,
dokanbHoe, AMpeKTopuanbHoe 1 ONTUYECKOE CBOMCTBA.

33.MMapabona: KaHOHMYEeCKOe ypaBHEHUE, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKM,
dokanbHO-aAnpeKTopmanbHoe N oNTUYeCcKkoe CBONCTBA.

34.TpuBeneHne obLlero ypaBHEHUS KPUBOW BTOPOro NOpsiAka Ha NioCKOCTU
KaHOHN4YeCKOMY BUaYy.

35. Annuncona: KaHOHMYECKOE YpaBHEHNE, CBOMCTBA CUMMETPUN U XapaKTEPUCTUKM,
TeopemMa 0 KPYroBbIX CEYEHUSAX.

36. KoHyC: KaHOHM4Yeckoe ypaBHEHWE, CBOMCTBA CUMMETPUN, TeopeMa O NNOCKUX
CeYEeHUAX KPYroBoro KoHyca.

37.0QHONOMOCTHBIN U ABYMNOMOCTHLIN rMnepbononabl: KAHOHNYECKOe YpaBHEHME,
CBOMCTBA CUMMETPUKN, TeopeMa O NPAMOSIMHENHbBIX 0Opa3yoLLNX.

38. AnnunTndecknin n runepdonnyecknin napadononbl: KAHOHMYECKOe ypaBHEHUE,
CBOMCTBA CUMMETPUKN, TEOPEMA O NPAMOSIMHENHBIX 0OpPa3yoLLNX.

39. Knaccudomkaums n Bug UMANHOPUYECKUX NOBEPXHOCTEN.

40. MHoxecTBa. BeluecTtBeHHble yncrna. CBOMCTBa BeLWECTBEHHbIX Ymcen. Mogynb yucna,
uenas n gpobHasa 4YacTu.

41. MeToa matemMaTmyeckon nHaykumn. buHom HetotoHa. TpeyronbHuk Nackans.

42. OrpaHnyeHHble MHOXECTBA. TOYHbIE BEPXHASA U HWXKHSAS rpaHn. CBOMCTBO NOSTHOTLI
MHOXXECTBA BELLECTBEHHbIX YMCer.

43.Jlemma 06 oTAENUMOCTN MHOXECTB. JIEMMbI O CUCTEME BINOXEHHbBIX OTPE3KOB.

44. OTobpaxeHus. BsaammHo ogHo3Ha4Hoe oTobpaxeHne. ObpaTHoe oTobOpaxeHue.

45. MowHOCTb MHOXecTBa. CYeTHbIE MHOXECTBa. HeCYETHOCTb MHOXECTBa Be-
LLIeCTBEHHbIX YuMcern.

46. KomnnekcHble yncna. Onepauun Hag KOMNIEKCHbIMU Ynucnamu. TpuroHoMeTpuieckas
N nokasarternbHble POPMbl KOMMIIEKCHOIO YMcna.

47.4Yuncnosble nocrnegoBartenbHocTu. [peaen nocnegoBaTenbHOCTU. BeCKOHEYHO Manble
nocnenoBaTenbHOCTM N UX CBOMCTBA. beckoHeuwHo 6onbLine nocrnegoBaTeribHOCTM.

48. ApupmeTtnyeckue ceonctBa npegena. lNpenenbHbln nepexos B HepaBeHCTBaXx.

49. MOHOTOHHbIE nocnenoBaTenbHOCTU. Teopema Beneplutpacca.

50.4ucno "e".

51.MognocnenoBatenbHOCTU. YacTuyHble npegenbl. BepxXHU n HUXXHUIW npeaensl
nocnegosarensHocTU. Teopema bonbuaHo-Benepwtpacca.



52. Kputepun Kowwm cxognmMocTu nocneoBaTesibHOCTH.

53. ®yHKkumun. MNMpeaen pyHKuMK. SKBUBANEHTHOCTb onpeaeneHnin no Kowu v no lenHe.

54. ApudpmeTryeckme CBOMCTBa Npeaenos, NpeaernbHbin nepexon B HepaBeHCTBaXx).

55. 3ameuaTternbHble npegensl.

56. OgHOCTOpPOHHME npeaeribl MOHOTOHHbIE dyHKUMW. peaen MOHOTOHHOM (OYHKLNMN.

57. Kputepun Kowwm cyuiectsoBaHus npegena oyHKunu.

58. Knaccudmkaumsa 6eckoHe4YHO Manbix U 6ecKoHeYHOo 6onblimnx BenuynH. O-cMmBoOnuMKa.

59. HenpepbIBHOCTb (PYHKUMN B TOuKe. CBONCTBA HENPEPbIBHbIX (OYHKLNNA.
HenpepbIBHOCTb CIOXHOW PYHKLMU. SrieMeHTapHble PyHKLMW.

60. Knaccudmkaums Toyek paspbisa. [pumepsbi.

61.1 1 2-9 TeopeMbl KoLm 0 pyHKUMNAX, HENPEpPbIBHBIX HA OTPe3Ke.

62.1 1 2-9 TeopeMbl Beneplutpacca 0 pyHKUNAX, HENPEpPbIBHLIX HA OTPe3Ke.

63. O6bpaTtHasa yHKums. Teopema 06 obpaTHON PYHKLUMM 5151 MOHOTOHHOW HENpPEepPbIBHOW
dyHKUMN.

64. PaBHOMepHas HenpepbiBHOCTb yHKUMK. TeopeMa enHe-KaHTopa.

65. [MponssogHas yHKUMKN B ToUKe. [eoMeTpudecknin n msmyeckuin cmolich. Npumepsl.
lMponssogHasa NponsseneHnsa PyHKLMM Ha YUCIO, CyMMbl OYHKLIMN, NMPOU3BEAEHNSA U
YacTHOrO.

66. AnddepeHuman dyHkummn. Micnonb3oBaHme anddepeHumana gnsa npubnmkeHHbIX
BblumcneHun. Ceasb anddepeHuUMpyeMocTn n HenpepbiBHOCTW. NMpaBuna
AndpdepeHUmMpoBaHus.

67.MponssogHas crioxxHom pyHKkummn. NponssogHas obpaTtHOM PyHKUUK.

68. [MponsBoaHbIe 3aneMeHTapHbIX YHKLNNA.

69. lHBapraHTHOCTbL (hopmMbl NepBoro anddepeHumana. NponssogHas PyHKUNN,
3alaHHOWN NapaMeTpUYECKM.

70.TMpounssogHble 1 anddepeHumans! BoiclnX nopsgkos. MNpasuno JlenbHuua.
HapyLweHne nHBapmnaHTHOCTK bopMbl 2-ro amuddepeHumnana.

71.Bo3pacTtaHue n yobiBaHne yHKUMN B TOYKE. JlokanbHble 3KCTpEMYMbI. Teopema
depma.

72. Teopembl Ponga u Jlarpanxa.

73. Teopema Kowwm.

74. PackpblTne HeonpegeneHHocten. Npasuno Jlonutans.

75. ®opmyna Tennopa ¢ oCTaTOMHbLIM YrieHoOM B dpopMme MeaHo.

76. ®opmyna Tennopa ¢ oCTaTouMHbIM YrieHOM B dhopMe JlarpaHxa (6e3 gok-Ba). dopmyna
Tennopa ans OCHOBHbIX (PYHKLINNA.

77.JocTatouHble ycnosua akcTpemyma (1-e, 2-e 1 3-e gocT. ycn.)

78. Bbinykrnble dpyHKumn. Todkm nepernba.

79. AcumnTtoTbl. MiccnepoBaHue noBeaeHUst PyHKLMIA C MOMOLLbIO NPOU3BOAHbIX.

80. DYHKL MM HECKONBKNX NEepeMEHHbIX. [paduk PyHKUNKN OBYX NepeMeHHbIX. JIuHum n
NOBEPXHOCTU YpOBHSA. PaccTtosiHne B npocTpaHcTBe Rn. OTKPbITHIV U 3aMKHYTbIN LLap,
cthepa. OKpeCTHOCTb TOYKM B NpocTpaHcTee Rn . [pAMOyronbHble 1 WwapoBblie
OKPECTHOCTM.

81.YacTtHble npounssogHble. AuddepeHuman. Heobxogmmoe ycnosue
anddepeHumpyemocTn pyHkumun. MNMprmep, nokasbiBaoLWmn, 4To HeobxoamMmoe
ycnosue anddepeHUmMpyeMOCTN He SBASETCA JOCTATOYHbIM.

82. [loctato4Hoe ycnosue auddepeHUnpyemMmocTm OyHKLNN.



83. Teopema 0 guddepeHLMpyeMOCTN CROXHON PyHKUMN. Popmyna Ans BbIYUCTIEHNS
YaCTHbIX MPOU3BOAHbLIX CITOXHOW (PYHKLMW.

84.lNpounssogHasn no HanpasneHwto. [paaneHT.

85.4acTHble Npon3BoAHbIE BbICLLMX MOPSAOKOB. TeopeMa O paBeHCTBE CMEeLUaHHbIX
Npous3BOAHbIX. [AndepeHumarnsl BbICLLNX NOPALKOB.

86. HesiBHble doyHKUMN. TeopemMa 0 HEABHOM (PyHKLUMN.

87.Matpuua Akobun. AkobuaH. BsanmHo ogHO3HaYHbIe OTOBpaXKeHUs.

88. OKCTpeMyM OYyHKLMN MHOTUX NepeMeHHbIX. Heobxoammble ycrnoBus aKCTpemyma.
[locTtaTtovHble yCnoBusa aKCTpemMyma.

89. YcnoBHbIN akcTpemymMm. [psiMon MeTon OTbICKaHMUA YCITOBHOIO akcTpemyma. Metop
JTarpaHxa oTbICKaHWS YCITOBHOTO 3KCTpemMyma.

(2 cemecTp)

1. lNepBoobpasHas n HeonpeaeneHHbIn nHTerpasn. CBoncTea HeonpeaeneHHoro
nHTerpana. TabnuyHble nHTerpansl. 3ameHa nepemMeHHbIX. IHTerpupoBaHue no
yacTsm.

2. WHTerpupoBaHue npoctenwwmnx apoben nepeoro, BTOPOro U TPETLENO TUMOB.

3. WNHTerpmpoBaHue npoctenwmnx apoben 4yetseptoro Tuna. VIHTerpupoBaHmne
paumMoHanbHbIX OYHKLMNA.

4. WHTerpnpoBaHue HEKOTOPbIX nppaunoHanbHocTen. BUHOMUHaNbHbIE
andpdepeHumansl.

5. WHTerpmposaHune pyHkumin R(sin x, cos x).

6. WHTerpupoBaHue cyHKuni . icnonb3oBaHne opMyIi MOHWKEHUS CTEMEHM.

7. OnpegeneHHbIn nHTerpan. MNMpumepsbl MHTErpPUPYEMOKN U HENHTEPUPYEMON (PYHKLUNMN.
Heobxogumoe ycnosue MHTErpPUpPYyeMOCTH.

8. BepxHue n HmxHue cymmbl Japby. Mx ceorictBa. Heobxogumoe n goctatodHoe
YCNOBWUA NHTErPUPYEMOCTW.

9. Knaccbl HTerpupyembix oyHKLUA.

10.0OCHOBHblE CBOMCTBA MHTErPUpPYyEMbIX PYHKLUI U ONPEAENEHHOIO NHTErpana.

11.CBowcTBa onpegeneHHoro nHTerpana, BolpaxxaemMble HepaBeHcTBamMU. NHTerpanbHas
TeopemMa O CpefHEM.

12.0npeaeneHHbl HTerpan kak yHKUMa BepxHero npegena. ®opmyna HetoToHa-
JlenbHunua.

13.KpuBbie B NpOCTpaHCTBE U Ha NrockocTn. CnpsiMnsemMble KpuBble. [nnHa KpUBOW.

14 .Ksagpupyemble ourypbl Ha nnockocTu. MNnowaaes nnockon urypsl. BelpaxeHne
nnowaan KpUBOMMHENHON TpaneLumm ¢ NOMOLLbIO OnpeaeneHHOro nHTerpana.

15.PYyHKUNN HECKOMBbKUX NepeMeHHbIX. padmk dyHKUMN OBYX NepeMeHHbIX. JIMHUKN 1
NOBEPXHOCTU YpOBHSA. PaccTtosiHne B npocTpaHcTBe Rn. OTKPbITHIV M 3aMKHYTbIM LLap,
cthbepa. OKpeCTHOCTb TOYKM B NpocTpaHcTee Rn . [paAMoyronbHble 1 WwapoBble
OKPECTHOCTM.

16.4YacTHble npounssoaHble. duddepeHunan. Heobxoanmoe ycnosume
anddepeHumpyemocTn pyHkumun. MNMprmep, nokasbiBaoLWmn, 4To HeobxogmMmoe
ycnosue anddepeHUmMpyeMOCTN He SBASETCA JOCTATOYHbIM.

17.[locTtaToyHOe ycrnoBue auddepeHUnpyeMocTu QyHKLUNN.



18.Teopema o andepeHunpyemocT CrioxXHOn pyHKumn. dopmMyrna aAnsa Bbl4UCNEHUS
YaCTHbIX MPOU3BOAHBLIX CITOXHOW (PYHKLMW. [1pon3BoaHas No HanpasneHwo. [pagneHT.

19.1BonHOM nHTerpan. Teopema o cBeAeHUN OBOMHOIO UHTErparsa K noBTOPHOMY.
AJOVUTUBHOCTb ABOWHOMO MHTErparna no obnacru.

20.Mnowagb B KpMBOMMHENHBIX KOOpAMHaTax. 3aMeHa nepeMeHHbIX B 4BONHOM
nHterpane. Npoun3sogHas 4BONHOrO MHTerpana no obnactu. MNMpunoxeHns ABONHOMO
WHTerpana.

21.TponHown nHterpan. CeegeHne TPOMHOIro MHTerpana K noBTopHoMy. 3ameHa
nepeMeHHbIX B TPOWHOM MHTerpane. lNpunoxeHna TpoONHOro nHTerpana.

22.KpuBonnHenHble nHTerpansl Nepsoro poga. HartypanbHbIn napamMeTp KpUBOW.
CeefneHue KpMBOSIMHENHOTO MHTErparna K onpeaerieHHoMy.

23.KpuBonuHerHble MHTerpansl BToporo poga. CeegeHue K onpeaeneHHoMy nHTerparny.

24.©opmyna MpuHa.

25.YcrnoBusi He3aBUCUMOCTWN KPUBOITMHENHOIO MHTErpana BToporo poga oT nyTu.

26.MNoHaTre nosepxHOCTU. nowanb NOBEPXHOCTM.

27.MNoBepXHOCTHbIE MHTErpanbl NepBoro poga. PopmMynbl 4NS BblMUCIEHNS
NOBEPXHOCTHBIX MHTErpasioB NepBoro poga Ansa napaMmeTpuyeckm N SIBHO 3aaHHbIX
NOBEPXHOCTEN.

28.04HOCTOPOHHUE U 4BYCTOPOHHNE NOBEPXHOCTU. [10BEPXHOCTHbBIE MHTErpasbl BTOPOro
poaa. dopmynbl AN BbIYUCNEHNA MOBEPXHOCTHBLIX MHTErpanos BTOPOro poga Ans
napameTpuyeckn n ABHO 3afaHHbIX NOBEPXHOCTEMN.

29.®opmyna Octporpaackoro. ®opmyna Ctokca.

30.HecobcTBeHHbIE MHTErpansl NepBoro 1 BToporo poga. Npumepsl. MaBHoe 3Ha4YeHne
HecobCTBEHHOro UHTerpana.

31.MMpu3HaKkn cxogMMOCTN HECOBCTBEHHBIX MHTErpanoB. ABConTHaA 1 ycnoBHas
CXOOUMOCTb HECOBCTBEHHbIX MHTerpanos. MNMpusHakn OQupuxne n Abens. MNMpumepsl
abCoMTHO M YCNOBHO CXOOALNXCA UHTErPanos.

32.3anucbk rpaaveHTa, AMBepreHumMu, potopa un onepartopa Jlannaca ¢ noMoLLbio
oneparopa.

33.0npegeneHune NoBepXHOCTHbIX MHTErpanos 1 poaa v popmyrbl ANs BbIYUCIEHNS.

34.0npepgeneHne NoOBEPXHOCTHLIX MHTErpasnos 2 poga 1 hopmynbl 4151 BbIYUCIIEHUS.

35.9opmyna CTokca.

36.DopMynbl 4N BblYUCIEHUS NOWaan NOBEPXHOCTU.

37.[0BONCTBEHHbIE HA3UCHI.

38.3anuck B TEH30pHbLIX 0603HAYEHMAX NpeobpasoBaHNa KOOPAVUHAT BEKTOPOB 1 MaTpuLy
NMHENHBIX OnepaTopoB Npu 3ameHe Gasuca.

39.KoabpumumeHTsl Jlama.

40.0OnpepeneHne n npumMepbl OPTOrOHasbHbIX CUCTEM KOOPAWUHAT.

41.MNoTeHunanbHble Nons.

42.ConeHounganbHble Nong.

43./'HBapuaHTHOE onpeaeneHne amBepreHumn.

44.3anuck rpagueHTa, agmBepreHumn, potopa n onepatopa Jlannaca ¢ noMoLbo
orneparopa.

45.'HBapuaHTHOE onpegeneHue poTopa.

46.KoBapuaHTHble 1 KOHTpaBapuaHTHblE KOOPAMHATbLI BEKTOpa.

47.00wee onpeaeneHne TEH30POB NPOU3BOSIBLHOIO NOpsiaKa.



48.MNpuBeaeHne kBagpaTnyHbIX POPM K KAHOHUYECKOMY BUOY METOAOM COBCTBEHHbIX
BEKTOPOB.

49.dopmyna OcTporpagckoro-laycca.

50.0OnpegeneHne obbikHOBEHHOTO AnddepeHumansHoro ypaBsHeHns. MNMopsaok
ypaBHeHu4. PeweHune, nHuterpansHas kpmsas. lNpumepsi.

51.3apava Kowwu, HavyanbHble gaHHble. [eomeTpuyeckas nHTepnpeTtaums 3agadm Kowwn.
dopmynnpoBKa JOCTATOYHbIX YCITOBUI CyLLECTBOBaHUSA U €ANHCTBEHHOCTU peLLeHns
3agaym Kowwu. ObLiee 1 yacTHoe pelueHns auddepeHunanbHOro ypaBHEHNS.
Mpumepbl.

52.PasnunyHble TUnbl ypaBHEHUI NePBOro Nopsiika, MHTerpupyemble B KBagpartypax.

53.YpaBHeHus nepBoro nopsgka, He paspeLléHHble OTHOCUTENBHO NponssoaHon. Metoq
BBeleHUs napameTpa. YpaBHeHua Jlarpanxa, Knepo. [Npumepsbl.

54.Teopema CyLLEeCTBOBaHUA N €AMHCTBEHHOCTU pelleHns 3agadun Kowm ansa ypaBHeHUs
nepBoro nopsiaka, He paspeLuEHHOro oTHoOCUTENbLHO NpoundsogHon. Ocobble peLueHus,
ormbatoLme cemenctaa peweHun. Npumep HeeaUHCTBEHHOCTU peLLeHns 3a4ayu
Kowww.

55.MMpocTenwmne TUnNbl ypaBHEHUIN BbICLLUMX NOPSAKOB, OMYCKAKOLWMX NOHMWKEHNE
nopsiaka.

56.0npegeneHne cuctembl 06bIKHOBEHHBIX AnddepeHLmnanbHbIX YpaBHEHNU B
HopManbHon dpopme. Nopsaok cuctTemsol, peweHne cuctemol. 3agada Kowm ans
HOpMaIibHOW CUCTEMbI, HaYarnbHble AaHHbIEe. [eoMeTpuyeckasa NHTepnpeTaums
peweHna 3agayn Kowwu.

57.Teopema cyLlecTBOBaHUSA pelleHus 3agaydm Kowm ans oOblIkHOBEHHOMO
anddepeHLmansHOro ypaBHeEHUS NepBoOro nopsiaka.

58.TeopemMa eanHCTBEHHOCTHU peLueHnd 3agavm Kowwn gns o6bIKHOBEHHOIO
AndpdepeHLmMansHOro ypaBHEHUS NepBOro Nopsiaka.

59.Teopema cyLlecTBOBaHUA pelleHns 3agadm Kowm ona cuctembl 06bIKHOBEHHbIX
AndodoepeHumarnbHbIX YpaBHEHUI B HOpMaribHOM hopme.

60.Teopema eqMHCTBEHHOCTM peLueHns 3agaym Kowmn ons cuctembl (MMHENHBIX?)
0ObIKHOBEHHbIX AN depeHLManbHbIX ypaBHEHUI B HOpMaribHON GopMe.

61.JlnHenHasa 3aBUCMMOCTb U HE3aBUCUMOCTb CUCTEM BEKTOP-PYHKLMI. JIMHENHOE
NPOCTPaHCTBO pPELUEHNA IMHENHOW O4HOPOAHON CUCTEMbI OObIKHOBEHHbIX
andpdepeHumanbHbIX ypaBsHEHUI B HOpMaribHOM dOpMe U ero pasMepHOCTb.

62.00Lee pelieHne ogHOPOaHOMN CUCTEMbI OObIKHOBEHHbIX AnddepeHUmanbHbIX
ypaBHEHNN B HOpManbHou hopme. Teopema 0 CTPYKType oBLEero peLueHums.

63.PyHOameHTanbHas cuctema peLeHui NMHENMHON OAHOPOLAHOW CUCTEMBI
0ObIKHOBEHHbIX AnddepeHUmanbHbiX ypaBHeHUN. PyHaameHTanbHas Matpuua n eé
CBOMCTBA.

64.0npegenutens BpoHCKOro cnctembl BEKTOP-YHKLMIA N €r0 CBONCTBA.

65.Popmyna Jinysunns.

66.00Lee pelieHne HeOAHOPOAHOW CUCTEMbI NMIUMHENHBIX OOLIKHOBEHHbLIX
anddepeHumanbHbiX ypaBHeEHUA. Teopema O CTPYKTYpe obLero peLleHumns.

67.MeTog Baprauum NOCTOSAHHbIX AS151 HAXOXOEHNA YaCTHOMO peLleHns NIMHENHON
HEeOAHOPOAHOM CUCTEMbI OOBbIKHOBEHHBIX AnddepeHumanbHbIX ypaBHEHW.

68.PyHOamMeHTanbHas cuctema peLeHui NMHEMHON OAHOPOLAHOW CUCTEMDI
0ObIKHOBEHHbIX AnddepeHLmManbHbIX YPaBHEHUIN C MOCTOSAHHBIMU KO3 ULIMEHTAMN.



69.BblaoeneHne gencTBUTENbHbIX peLleHnin TIMHEMHON O4HOPOAHON CUCTEMBI
0ObIKHOBEHHbIX AN depeHLManbHbiX YpaBHEHUIA C NOCTOSHHLIMU OENCTBUTENbHBIMMU
KoahpuumeHTamu.

70.JInHenHble 06bIKHOBEHHbIE AN depeHLManbHblie ypaBHEHUSA N-0ro Nopsiaka.
OKBUBANEHTHOCTb CUCTEME OOBLIKHOBEHHbIX AnddepeHuUmanbHbIX YypaBHEHUIN N-0ro
nopsgka.

71.JInHenHasa 3aBUCMMOCTb U HE3ABUCUMOCTb CUCTEM (PYHKUMI. JINHENHOE NPOCTPaHCTBO
peLLeHM 0gQHOPOAHOrO NMMHENHOIO 06bIKHOBEHHOTO AMddepEHLNANbHOrO YypaBHEHNS
N-0ro nopsiika, ero pasamepHocTb. dyHaameHTanbHas cucteMma peLueHnin ogqHOpPoLHOro
ypaBHeHUsa n-oro nopsiaka. Teopema o6 obuiem peleHnn OgHOPOLAHOIO YpaBHEHWS.

72.0npegenutenb BpoHCKoOro cuctembl oyHKLMIM U €ro CBOMUCTBA.

73.06uee pelleHne HeOAQHOPOAHOrO NIMHENHOIro 0ObIKHOBEHHOMO AMddepeHLnanbLHOro
ypaBHeHUs n-oro nopsaka. Teopema o CTPyKType obLuero pelieHus.

74.MeTop, Bapuaumm NOCTOSAHHbIX AN NOUCKA YaCTHbIX pelleHnin HeOAHOPOOHOrO
NNHENHOro 0BbIKHOBEHHOTO ANddepeHUMansLHOrO ypaBHEHUS N-0ro nopsaka.

75.®dyHOaMeHTanbHas cucteMa peLleHnin oqHOpPOaHOro MMHENHOIO OBLIKHOBEHHOTO
anddepeHLmansHOro ypaBHeHUS N-0ro Nopsiaka ¢ NOCTOAHHbIMU KO3 uuneHTamn.

76.MocTpoeHne obLiero peleHusi HeOOHOPOAHOrO NMMHENHOTO 0BLIKHOBEHHOIO
AndpdoepeHumarnbHOro ypasHeHUs ¢ NOCTOAHHBbIMU KOS duumeHTammn n cneymanbHom
npaBoun 4YacTbHo.

77.Bblaenenne 0encTBUTENBHbIX PeLleHNn 0O4HOPOAHOMO IMHENHOTO 0ObLIKHOBEHHOMO
AandpdepeHLmansHOro ypaBHeHUS N-0ro Nopsiaka ¢ NOCTOAHHbIMU AeNCTBUTENbHBIMU
KoadhpmUMeEHTaMMU.

78.YpaBHeHue dunnepa.

79.TNoHATME YCTONYNBOCTU peLleHns cucteMbl andgepeHumansHbiX ypaBHEHU B
HopManbHoOM hopmMe. ACMMNTOTUYECKAA YCTOMYMBOCTb. YCTONYNBOCTb TOYKN MOKOS.

80.Knaccudmkaumsi To4eK NOKOA CUCTEMBI OBYX FIMHENHbBIX OOQHOPOLHbLIX YPaBHEHUI C
NOCTOAHHBLIMWN KOS PULMEHTAMN.

81.Teopema 06 nccneqoBaHU YCTONYMBOCTM HYNEBOMO PELLUEHNSA CUCTEMbI MO NEPBOMY
NPUBNMXKEHNIO.

82.Teopewmbl JlsinyHoBa 06 yCTOMYMBOCTU HYNEBOIO peLleHnst cuctemMbl. yHKUUM
JlanyHoBa.

83.HenuHelnHble cuctemMbl 0ObIKHOBEHHbIX ANdepeHunanbHbIX ypaBHEHUI. [1epBble
NHTerparbl CUCTEMbl OObIKHOBEHHbIX AnddepeHumanbHblX ypaBsHeHn. Kputepui
nepsoro nHrerpana. O6bwwmn nHuterpan cuctemol. CummeTpunyHast dopma CUCTeMbI
anddepeHumanbHbIX ypaBHEHUN.

(3 cemecTp)

1. Yucnosble pagbl. CBoncTBa cxogawmxca pagos. Heobxogmmoe ycrnosme CXogMumocTu
paga. leometpuyeckasn nporpeccus. [apMoOHUYECKN paa.

2. Teopema cpaBHEHUS N5 NONOXUTENbHBIX PAAOB. Teopema CpaBHEHNA B NpeaenbHOom
dopme. O606LLEHHbIN rapMOHUYeckni pagbl. CneumanbHbIi TPU3HAK CPaBHEHWS.

3. lNpwusHakm Kowwn n Janambepa. NHTerpanbHbin npuaHak Kowww.

4. Pagbl ¢ Npon3BOSbHbIMU YrieHamn. AGCONTHasA 1 ycrnoBHas cxoammocTb. Mpumep
YCMNOBHO cxogsLueroca psaga. Teopema o nepectaHoBKe YrieHOB abCcontioTHO



10.
11.
12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

cxogsulero psiga. Teopema o0 nepecTaHOBKE YSIEHOB YCIOBHO CXoasulerocs psaa
(Teopema PumaHa). 3Hakouepenytowmecs psabl, npusHak JlenbHuua.
®yHKUMOHanbHble paabl. [loTodedHas u paBHOMepHasa cxogmumMmocTu. MNMpusHak
BenepwTtpacca paBHOMepPHOMN CXOOMMOCTU psaa.

CoKcTBa paBHOMEPHO CXOOALMXCA NocrnefoBaTeribHOCTEN U PSAOB -.

CTteneHHble pagbl. IHTepBan u paguyc cxogMmocTu. [oduneHHoe nHTerpnupoBaHue m
anddepeHumpoBaHme CTENEHHbIX PSAOOB.

PasnoxeHue yHKUUKN B cTeneHHon psa. PasnoxeHnsi OCHOBHbIX 3f1ieMeHTapHbIX
YHKUMNA.

Mepuogunyeckme dyHkumn. OCHoBHas TPUroHoMeTpuyeckasa cuctema Pag dypbe no
OCHOBHOW TPUrOHOMETPUYECKON CUCTEME.

CpegHee kBagpaTuyHoe oTknoHeHne. CBOMCTBO YaCTUYHbIX CyMM psiga dypbe.
HepaseHcTBO beccens.

KomnnekcHas doopma TpuroHoMeTpuyeckoro psaga dypbe.

Teopembl 0 CXOOUMOCTU U paBHOMEPHOWN cxoanuMocTu psga dypbe.

NHTerpan ®ypbe kak npegenbHas gpopma paga dypee. NpeobpasoBaHne dypbe.
KomnnekcHble yncna. [enctensa ¢ KoMnnekcHbIMnU Yncriamu. KomnaekcHasa nnockoCTb.
Mopgynb 1 aprymMeHT KOMMMEKCHOro Yncna, ux cBomctea. KoMmniekcHoe conpsikeHue.
[eomeTpuyeckas MHTepnpeTaunsa KOMNMekcHolx Yucen. Onepaunn Bo3BeLeHUS B
Lenyto CTeneHb 1 n3BnevyeHne KopHs, popmynsl Aunepa n Myaspa. Npumepbl
MHOXECTB Ha KOMMEKCHOM MIOCKOCTH.

lMocnepoBaTenbHOCTM KOMMSIEKCHBIX Yncer. [Npegen nocnegoBaTenNbHOCTU
KOMMMEKCHbIX Yncen. Heobxogumoe n oCTaTodHOE YCIioBME CXO4MMOCTU
nocrnegoBaTenlbHOCTU KOMMNIIEKCHbIX Yncern. Kputepun Kowwu. MNMoHsaTMe 6ecKkoHevHO
yaaneHHon Toukn. PaclumpeHHas koMnnekcHasi niocKoCTb.

MoHATNe PyHKLMM KOMINEeKCHOM nepemMmeHHon. OQHO3HaYHble N OOAHONMUCTHbIE
oTobpaxeHus. ObpartHble PYHKUNN. DNemMeHTapHble PYHKLUN KOMMIEKCHOM
nepeMeHHON: NUHENHast n APOOHONMMHENHAA PYHKLUMS, SKCNOHEHTa 1 norapudgm,
cTerneHb C NPOU3BOrbHbIM Nokasarternem, PyHKUMs KYKOBCKOro; TPUroHOMeTpuyeckme
n rmnepbonuyeckne PyHKUNN.

Mpegen yHKLUMM KOMMNIIEKCHOW NepeMeHHON. HenpepbIBHOCTb U paBHOMEpPHas
HenpepbIBHOCTb.

AnddepeHumpyeMoCcTb MO KOMMNIEKCHOW nepemMeHHon. Ycnosusa Kowun-Pumana.
AHanuTnyeckme (PyHKUUKN 1 X cBONCTBA. [eoMeTpUYecKnin CMbICT MOAYNS U
apryMeHTa npomn3BogHOM aHanmnTU4Yeckon oyHKUnK. NMoHATUE KOH(POPMHOro
oToGpaxeHus.

NHTerpan oT oyHKUMM KOMMNNEKCHOW NepeMEHHOM MO KPUBOM Ha KOMMIIEKCHOW
NMOCKOCTU, €ro CBOMCTBA, CBA3b C KPUBONMMHENHBLIMU UHTErpanamMmm, ceegeHue K
WHTerpany no AencTBUTENbLHOW NepeMeHHON, 3aMeHa NnepemMeHHON.

NHTerpanbHasa Teopema Kowun. HeonpegeneHHbin nHTerpan, nepeoodbpasHas,
dopmyna HetotoHa-JlenbHuua, uuterpaneHas gopmyna Kowun-Agamapa.

NHTterpan Kowwu. NHTerpanbHasa popmyna Kowwn. dopmyna cpegHero 3HadeHus.
MpuHUMN MakcuMymMma Moaynsa aHanMTUYECKON PYHKUUN.

NHTerpan Tuna Kowm 1 BO3MOXHOCTb ero audpdepeHuUnpoBaHna Nog 3HaKoM
nHTerpana. beckoHevHas anddepeHUMpyeMoCTb aHanuTUYeckux pyHkunn. Teopema
Mopepa. Teopema Jlnysunns.
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NHTerpansl, 3aBucaLLmMe OT napameTpa.

®yHKUMOHanbHble paabl. PaBHoOMepHas cxoanmMocTb. NoyneHHoe nHTerpupoBaHmne
paBHOMepPHO cxogsueroca paga. lNepsas n BTopada TeopemMbl Beneplitpacca o psagax
aHanUTUYEeCKUX PYHKLUUN.

CTteneHHble paabl. Teopema Abens. Kpyr cxoagumocTtu. dopmyna Kowun-Agamapa ans
paguyca cxogumocTtu. Paa Tennopa. Teopema o npeactaBneHum aHanmTnyeckom
dyHKUMKM pagom Tewnnopa.

MpaBunbHble N 0cobble TOYKM YHKUUK. Hynn aHanuTudeckon dyHkumn. Teopema o
HYNAX aHanMTUYeCcKon pyHKUMN. EQUHCTBEHHOCTD onpeaeneHns aHanmTuyeckon
dyHKUuMK. MHOXecTBa 3aaHNA aHaNUTUYeCKon (PYHKLMN.

[MoHATWe aHanNUTUYeCcKoro NPoAoIMKEHNSA. AHaNUTUYECKoe NPOaOIMKEHME Yepes
obwyto nogobnacTb AByx obnacten. Teopema 0 Hanu4Mm ocobon TOYKM Ha rpaHuLe
Kpyra CXoaMMOCTU CTEMEHHOro psida ANnsa aHannTn4eckon oyHKLMK. AHanmTmyeckoe
npogosmKkeHne Yepes obLLUMin y4acTOK rpaHuLbl ABYX obnacten. AHannTudeckoe
npodosPKeHne ¢ AeNCTBUTENbHON ocu. PacnpocTpaHeHne Ha KOMMMEKCHYHO NNOCKOCTb
COOTHOLLEHWI, cCNpaBeanBbIX Ha AENCTBUTENBbHOW OCU. [TOHATNE pMMaHOBOW
NMOBEPXHOCTU U TOYKM BETBNEHNS MHOFO3HAYHbIX OYHKLWIA.

Pag INlopaHa, obnacTtb ero cxoanmMocTu. PasnoxeHne aHanMTM4ecKom pyHKLUMK B psag
JlopaHa, egUHCTBEHHOCTb Pa3foXeHUs.

N3onmnpoBaHHble 0COObIE TOUKM OAHO3HAYHOM aHanNUTUYeckon oyHkumn. Mx
Knaccudukaums no nosegeHmto pyHkunm n paay JllopaHa. Teopembl 06 yCcTpaHMMon
ocobou Todke n o nontoce. Teopema Coxoukoro-Beneplitpacca o cywecTBeHHO
ocobou Touke. beckoHe4HO yaaneHHasa Toyka Kak ocobas.

MoHsTue BblveTa. OCHOBHas Teopema Teopun BbIYETOB. BblunmcrneHne BbIHETOB.
MprMeHeHMEe BbIYETOB K BbIMUCIEHUIO OnpeaeneHHbIX N HECOBCTBEHHbIX MHTErpanos.
Jlemma >KoppaaHa.

Jlorapndpmmyeckmii BeiveT. NpuHumn aprymeHTta. Teopema Pywe. OcHoBHas TeopemMa
BbICLLEN anrebpbl.

KoHdopMHble oTobpaxeHus. Heobxoanmoe 1 AocTaTovyHOE ycrnoBne KOHPOPMHOCTH
oTobpaxeHus. OCHOBHbIE NPUHLMUMNBbI KOHPOPMHBLIX OTOBPaKEHWIA: MPUHLMN
COOTBETCTBUSA rpaHul, Teopema PumaHa (6e3 gokasaTenscTsa).

KoHopMHble 0TOGpaXKeHUs, ocyLecTBNAEMbIE AfIEMEHTAPHbIMU PYHKLNSMMN.
[ApobBHo-nuHenHaa pyHKkumna n ee ceornctea. Odwmi Bua opoBHO-NMHENHOTO
oTobpakeHns Kpyra Ha cebs 1 BepxHern NonynnocKoCcTn Ha Kpyr. PyHKkLma XKyKoBCKOro
n ee CBOMWCTBA.

[apMoOHU4eckne OyHKLMN Ha NNIOCKOCTU, UX CBA3b C aHANUTUYECKUMUN PYHKLNSMA.
MpeobpasoBaHune onepatopa Jlannaca npyu KOHPOPMHOM OTOOpaeHuwn. NprUMeHeHne
KOH(POPMHbIX OTOOpaXkeHUN B 3agadvax anekrpoctatuku. 3agada OQupuxne,
NpUMeEHEHNEe KOH(POPMHLIX 0OTOBpaxkeHn ansa ee peweHus. Popmynel MNyaccoHa ona
Kpyra v ons BepxHen nonynnockoctn. 3agada PobaHa- onpegeneHne nnoTHOCTH
pacnpegeneHna 3apsia Ha ngeanbHO NPOBOASLLEM NPOBOAHUKE.

MpeobpasoBaHue Jlannaca u ero ceorcTa. M3obpaxkeHne aneMeHTapHbIX QYHKLNNA.
CeowucTtBa nsobpaxenunsa. Teopema MennuHa, oopmyna obpalleHns npeobpasoBaHus
JTannaca. MNpumeHeHne npeobpasoBaHna Jlannaca Kk peLeHnto NIMHENHbIX
anddepeHumanbHbiX ypaBHeHUN. 306paxkeHne nponssegeHus.

MeTtopg nepesana.



20.2.2 NepeyeHb NPaKTUYECKNX 3a8aHUN

(1 cemecTp)

1. PewwuTb cuctemy ypaBHeHu metogom [aycca:

Xy — 2x,+x;+3x,=—1

2. [okasaTb, 4TO TpeyronbHWUK c BepwuHamm P(-2,-1), Q(6,1), R(3,4) saBnsaetcs
NPSAMOYTONbHBLIM.

3. Bbluucnute df, d?f, ecrm f(x,y) = %e"y.

4. Cpenatb 3aMeHy NepeMeHHbIX B ypaBHeHUN (x + y)g—fc —(x - y)z—f] =0,ecnnu =

2 2 9 = Y
Inyx?2 +y%,v= arctg® .

1. Hantu matpuuy obpaTHyr0 AaHHOW, eCnn OHa CyLLEeCTBYET:
1 0 3
A=(5 3 ?)
3 25
2. CoctaBuTb ypaBHeHne buccektpucbl mexagy npambimm 2x - 3y - 5 =0, 6x - 4y + 7 = 0,
CMEXHOrO C yrrom, cogepkawmm Touky C(2, -1).

3. [okasaTtb, 4To y? ‘;—f + xyg—;’: =x¢p, ecrm p(x,y) =y - f(x* —y?).

4. Hantn nepBble YacTHbl€ NPON3BOAHbLIE HESABHO 3afgaHHON yHKumMK z = z(x,y) In(x —
y—2z)=2x—y—2

1. PewwnTb cuctemy ypaBHeHun (npasuno Kpamepa) :

Xy +2x, +x;=1
—xy +3x, +x3=-2

2. OnpegenuTb TUN  MNOBEPXHOCTU W MNPUBECTM €€ K  KAHOHMYECKOMY  BuUAY
9x® + 16y + 36z° —18x + 64y — 216z + 253=10

3. TMocTpouTb rpaduk PyHKLUMK Yy = 2cos (x - %) + 3.

of

4. Hantn 5q B ToHKe M, ecrm f(x,y) = x - sin(x + 2y), M(1;-1), ¢ = (—1;2).




(2 cemecTp)

3apgaua Ne1 HaiiTu HeonpeaeneHHbI MHTerparn, BbINOMHUB HEOBXoaAMMbIe 3aMeHbI

Xcosx +sinx

1/;“6— 12/ dx
S o+ ] (xsinx)? '

3
1 +Inx x°+x
/ X, 13./x4+1dx.

[

3. / ax 14. / ¥
xVx2—1 K — g — ]
9 9 xdx
x“+Inx 15. / 5 :
4. /fa’x. x]—l |
xdx 16. / nx )dx.
5. ) xe== |
WXt 4 x% 1 (x2+ 1)dx
B 17. :
(arccos x) ld (3 +3x+ 1)
bl s il ol 4 arctgx — x
I—x 18. dx.
| + %2
8 /tgxlncosxdx. o
tg(x+1) . /x2+4dx'
8. 5 dx. x+cosx
cos?(x+ 1) 20. ——dx.
P x2 + 2sinx
9. /—de. y. [ _2cosx+3sinx
(x*+1) " J (2sinx —3cosx)? o
10 / I —cosx - B 8x — arctg 2x
") (x—sinx)2 > [l B
sinx — cos x 1/(2vx)+ 1
11. : : 23. ‘
(cosx + sinx)° (VX + x)?
X x — (arctg x)*
2. /X4+la’x. za_/ - dx
2 %+ l/x X3
\/m— 29. / 7 | dx,
5% X — l/x - /(arcsmx)2 + 1 o
\/x2+ V1 —x2
arctgx + x VX
-} il 31 ———a’
27/ [+ VE(x+ 1)



3apaya Ne2 Bbluncnuntb onpeaeneHHbIn MHTerpan, BolNONHNMB HEOOX04MMbIE 3aMeHbI

241

[

- 1
1+ In(x—1) / xdx
/ — 1 dx. ¥ xt+1
e+l 0
L | T xt 1/
) / (x* + 1)dx ,o_/i__ﬁdx_
(x3+3x+1)2° Vx2+1
0 V3
4 i P 1/
arctgx — x x—1/x
3./ dx. 11. /—a’x.
[+ x2 V2
) X e x4 1
2 V3
g / x3dx . arctgx + x
X+ 4 0. [ .
0 0
27 V3
p / X+ cosx dy x — (arctg x)*
"J H2+2sinx 13. { 5 22
g 0
w/4 1
; 2cosx + 3sinx x3
(2sinx — 3 cosx)3 . /xQ—!— 1 o
0 0
1/2 sin 1
s /8x—arctg2x dy. 5. /(arcsmx)Q-i—l .
| +4x2 1 —x2
0 0
4
1/(2v/%) + 1 | — VX
8. : a —dx.
/ Vitxpg & e \/z(x+1)dx
!



V8 1/v2

/ dx 5 / (arccosx)3 — 1 p
L . %
x4/ 2% = | /1 — %2

0
2
1+lnxa’x. . ] — cosx
X 26. /—.—dx.
(x — sinx)?

i
dx /4

x«/xQ—l. 27 Sinx — cosx

. : X.
(cos x +sinx)?
0

2 2
x*+Inx
dx. /2
X XCcoSx +sinx
28. P ¥
o 2 xsinx
Vxt+ 2+ 1 1
35 x3+xd
P dx " F Ay
. 9 2 - 0
(¥%4=1) 8

5O
N

# 30 / xdx
tgxincosxdx. ) =2 -1
VI

9
tg(x+1) / xidx
e 3. :
cosQ(x+l)dx' J Vx — 1

\oo\

—



3apayva Ne3 Bblumcnutb, NCNonb3yst Kakon-nmbo n3 cnocobos — npegcraBneHne B
OEKapTOBOW CUCTEME KOOPAMHAT, B TEH30PHOM UM BEKTOPHOW dhopMe.

1 rot[r,[a,r]] 2 v(a,r)

3 div[d, 7] 4 rot[a,r]
(a,7) 0.7

5 grad —= 6  rot 4,7
r o

UL CAL S | R SN R o

10  grad |[ad,F]|

11 gradr 12 graa’l
r
13 Vinr 14 diviF
15  rotrr 16 gradig®(a,r)
17  divar s
18  rotar

. = 2.y =m
19 diviln™(a,r) ,, grad r1n*(a,r)

21  VIn(@a,7)’ 22 (b,V)[a,F]



3apaya Ne4 Hantum yactHoe pelweHve anddepeHumansHOro ypaBHeEHUA
. y"+3y'+2y=0, »(0)=-1'(0)=3.
2. ¥y"+2y'+5y=0, y(0)=1, y'(0)=L.

T T
3. Y"+4y=0,y| — |=1Ly'| — |=-2.
y +4y y(4j y(ﬁJ

y'+4y'+4y=0, y(0)=1,y'(0)=-1.
y'=10y'+25y=0, y(0)=2,y'(0)=8.
y'+2y'-8y=0, y(0)=4,y'(0)=—4.
.Y =2y"+y=0, ¥0)=4,y'(0)=2.
. Y"'=4y'+5y=0, y(0)=0,y'(0)=1.

3apaya Ne5 Hantun obuee pewieHne anddepeHumanbHOro ypaBHEHNS

® N o v oA

y"+y' =2y =e*(2cos(x) +(—3x? —3x —4)sin(2x)).
y'—4y' + 4y =e (-4 +(=2x% +4x +5)e>).
y"=2y'—8y=e*(=4+(=x* +5x +1)e ™).

V" +8y'+16y =e ¥ (2cos(4x)+ (x> + x +4)).

y"=7y' +10y =e** (2—5cos(3x)).

y"=2y'+ y=e*(-2x* —5x —3—4cos(4x)).

y" =6y +9y=e* ((-3x +5) cos(x) +(—4x —2)sin(3x)).
y"—8y' +15y =(x+3)e* +(x* + x +1)e™>* + x? cos(2x).
" +10y" +25y =(x—4)e™>* +cos(4x) +(5x +4)sin(2x).

o oo 0N O N & W I =



3apaya Ne6 Hanitun obee pelweHne gudpdepeHunanbHOro ypaBHEHNA METOLOM
Bapuaumm NOCTOSAHHbIX.

L yr4y=

sin(x)
2. y"+4y =tg(x).

3. y"+3y'+2y= :
e +1

4. y"+2y'+y=3e *\x+1.

5. Yipp==
- Y'+y= ;
cos®(x)

6. y"—6y'+ 9y=e3x In(x).

. 1
V'+y=——e—0.
\cos(2x)

KM Ne 1
. Hantn paguyc cxogumocTu.

n X XZ x3
m=1+ﬁ+§+§+“'

n=0

(3 cemecTp)

. Pasnoxmntb B cTENEHHbIE pAaObl q)yHKLl,I/II/I

e 3* no creneHsm x.

. Pa3noxuntb B psag ®ypbe nepmoanyeckyto oyHKLN0

0, —n<x<0,
f(x)=
x+2 O<x<H
. Bblamcnuts:
@ +20%
. Bbluncnutb ¢ NOMOLLBIO BLIYETOB UHTErpan:
+0 2
x“+1
= dx
x'+1
0
KM Ne 2
. HanTtu paguyc cxogumocTtu.
(00]
Z( 1)n x2n+1 _ X3 +X5 N
. 2n+1 3 &
n=

. Pasnoxuntb B cTENEHHLIE pAaObl (byHKLl,I/II/I



sin 3x no cteneHam (x — 1/6).

. Pasnoxuntb B psag ®ypbe nepmoamnyeckyto yHKLNIo

|
—Xx+—, —-n<x<0,
f(x)= 2

0, O<x<m

. Bblumcnuthb:

(1—i3)!!

. Bblumcnutb ¢ NOMOLLbIO BbIHETOB UHTErparn:
2z

J‘ dx
5—3cosx
0

KM Ne 3
. Hantn paguyc cxogumocTu.
< e ¥ %3
=1 Nl . — B8 e i
Z( e e gt gt
n=1

. Pasnoxmntb B cTeNEHHbIE pAaabl (byHKLl,I/II/I
COS2 2X MO CTEeMNeHsaMm X.

. Pasnoxuntb B pag dypbe nepuoanyeckyto yHKUUO
0, —-nt<x<0,

X )= -

f( ) %—l, 0<x<m.

. Bblumcnuthb:

N3 +i

. Bblumcnutb ¢ NOMOLLbIO BbIYETOB MHTEerparn:

400

J‘ dx
! (@ +9)°

KM Ne 4

. Hantn paguyc cxogumocTu.
(0]

2n+1 x3 xS

X
e VT m— P o =
Z)( Vansr—*"stsrt
n=

. Pa3noxutb B cTeneHHble pagbl PyHKLMK

x2

e no creneHAM Xx.

. Pasnoxutb B psg Oypbe nepnoamnyeckyto yHKL0
2x—1, —m<x<0,

f(x):{ 0, O<x<m

. Bblaucnuts:

Y16



. Bblumcnutb ¢ NOMOLLbIO BbIHETOB UHTErparn:
27

I cos xdx

. 9
1-2asinx+a”

KM Ne 5

. HanTtu paguyc cxogumoctu.
X .n R

X _ X
) =1t

n=0
. Pasnoxntb B cTeneHHble psaabl PyHKLNK
cos? 2x Mo cTeneHam x.

. Pasnoxutb B psag ®ypbe nepmoamnyeckyto yHKLNo

f(x):{o, —n<x<0,

x—1, 0Zx<m

. Bblumcnuthb:

J—8i

. Bblumcnutb c NMOMOLLIbIO BbIMETOB UHTErpar.
27

j‘ dx
3+cosx
0



[nsa oueHnBaHuA pe3ynstaTtoB 00yYeHUs Npy NPOMEXYTOYHON aTTecTaunm NCNOosb3YHTCS
cnegyoLwme nokasartenu:

1) 3HaHME OCHOBHBbIX MOHATUIA TEOPUN BEPOSATHOCTEN U MaTeMaTUYECKON CTAaTUCTUKN N NX
METOAOB, KOTOPbIE UCMONb3YTCA ANA NOCTPOEHUA Modenen N KOHCTPYMPOBaHUSA
anropuTMOB peLLEHNS NPaKTUYeCcKnX 3agay;

2) 3HaHWe NOCTaHOBKM KacCU4eCcKnx 3agav;

3) 3HaHWe MeToaoB (POPMYIMPOBKM N JOKa3aTeNbCTBA MaTeMaTUYECKUX YTBEPXKOEHUN;

4) yMeHue NpUMeHATb MeTOAbl TEOPUN BEPOATHOCTEN U MaTEMaTUYECKON CTaTUCTUKN ANA
pelweHna 3agady npodeccrmoHanbHON eATENbHOCTY;

5) ymeHune npumMeHATb annapart Teopun BEPOATHOCTEN U MaTeEMaTUYECKOM CTaTUCTUKKN ON1S
AoKasaTenbCcTBa YTBEPXKOEHUN U TEOPEM;

6) BrageHve HaBblkaMn KBanmpuumpoBaHHOIo Bblbopa 1 agantauum CyLLeCTBYOLLMX
METOZ0B TEOPUN BEPOATHOCTEN U MaTEMaTUYECKON CTAaTUCTUKN A8 peLueHus
npakTU4eCcKnX 3agay peLleHnst pasnnyHblX 3agav;

7) BnageHue HaBblkaMn UCMOSb30BaHNA METOO0B pPeLleHUs KIlacCuyeckmx 3agad Teopun
BEPOATHOCTEN U MaTEMATUYECKON CTAaTUCTUKN ONA peLUEeHNa pasnndHbIX
€CTeCTBEHHOHayuYHbIX 3aau.

YpoBeHb
KpuTepum oueHnBaHna KoMneTeHunn chopmMmMpoBaHHOCTH LLkana oueHokK
KOMMETEHL M
O6y4atonncs B NofHOM Mepe Briageet
NOHATUNHBIM annapaTom u
TEOPETMYECKMMWN OCHOBaMWN OUCLUNIIVHDI,
cnocobeH NNncTpupoBaTb OTBET [MOBbILLEHHbIN OTINIHO
npumMmepamu, paktamu, aHHbIMU YpOBEHb

Hay4HbIX UCCNEAOBAHUIA, NPUMEHSTb
TEopeTUYecKme 3HaHUsA aAns peLleHus
npakTU4ecknx 3aaady aaHHOM
ONCLMMNITVHBI.

O6yyatomnmncs B NofHOM Mepe Briageet
NOHATUMHBLIM annapaTom U
TEeopeTUYeCcKMMmM OCHOBaMM OUCLMMNNHDI,
cnocobeH NNncTpupoBaTb OTBET
npumepamu, doaktamm, JaHHbIMU
Hay4HbIX UccnegoBaHUn, NPUMEHSATb basoBbIv ypoBeHb XopoLo
TeopeTnyeckne 3HaHa gna peleHns
npakTU4eCcKnx 3agady gaHHom
ONCUUNINHBI.

[onyckaeT owmnbkn Npu peLeHnm aTmx
3agau.

Ob6y4atowmnmnes yacTtu4HoO Brnageet
NOHATUMHLIM annapaTom U [Moporosbin
TEOpPETUYECKMMIN OCHOBaMWN OUCLUNIIVHBI, YpOBEHb

cnocobeH nnncTprupoBaTb OTBET

YnoBneTBopuTEnbHO




npuMmepamu, paktamu, aHHbIMK
Hay4HbIX UCCNeaoBaHUNA, MPUMEHSATb
TEOpEeTUYECKME 3HAHUA ANS peLleHus
NpakTU4ecKknx 3agay gaHHOM
ANCLMNIINHBI.

[onyckaeT owmnbkm Npun peLeHnm aTmx
3agau.

OTBET Ha KOHTPOINbHO-N3MEPUTENBHbIN
MaTepuan He COOTBETCTBYET J00ObIM
Tpem(4eTbIpeM) U3 NEPEIUNCIEHHbIX
nokasarenen. Obyyatowmimncs - HeynoBneTBopuTEnbHO
OEMOHCTPUPYET OTPbIBOYHbIE,
dparmeHTapHble 3HaHUA, gonyckaet
rpybble owmnobkn.

20.3. MeTogu4yeckme martepuansbl, onpegensirowme npoueaypbl OLleHUBaHUA 3HAHUW,
YMEHUW, HaBbIKOB U (MNU) onbiTa AeATeNbHOCTU, XapaKTepusyrwux ITanbl
¢hopMHpoOBaHMA KOMNETEHLUN

OueHka 3HaHWK, YMEHUM M HaBbIKOB, XapakTepusywuwlas aTtanbl HopMUpoOBaHUA
KOMMETEHUMA B paMKax W3y4eHUs OUCUMUNIIMHBLI, OCYLLECTBNSETCA B Xo4e TeKywen wu
NPOMEXYTOYHOW aTTecTauuin.

Tekywiaa arttectaumsa npoBOAMTCA B COOTBETCTBMM C [lofiOXKeHWEM O TeKyLlewn
aTTectaumm oby4varwmxca no nporpamMmmamM Bbicllero obpasoBaHnsa BopoHeXckoro
rocydapCTBEHHOINO yHMBepcuTeTa. TeKkywas aTrectaums npoBoautca B dopme
KOHTPOSbHbIX paboT. Kputepun oueHnBaHusA: pelleHa odHa 3ajada — «Y4OBM», pPeLleHbl
ABE 3a4a4n — «XOp», PELLEHbl TPY 3a4a4um — «OTI».

[MpomexyTovHas aTTecTaunsa NPoBOANTCS B COOTBETCTBUM C [MonoxeHnem o
NPOMEXYTOYHOW aTTecTaumm obyyaroLwmxcsa no nporpaMmmam BbicLLero obpasoBaHus.




NIUCT COIrMACOBAHUHA

PABEOYAA NMPOrPAMMA YYEBHOW ONCUMMNNHDI

Hanpaenenwne/cneumanbHocTb 14.05.02 ATOMHbIE CTaHUNWN: NPOEKTUPOBAHKE,
aKkecnnyataumsa U UHKUHUPUHL.

Oucumnnunia 51.0.07 Bbiclwias maremaTtumka.

I'Ipocbwnb noaroToBkun NpoeKkTUpoBaHME U SKCMyaTaunsa aTOMHbIX CTaHUNN.

dopma obyyeHunsa ovHas

YyeOHbilt rog 2024/2025

OTBETCTBEHHbI UCMONHUTENb

3aB. katheapon matemaTnyeckom ,
h13NKN 1 MHPOPMALIMOHHBIX TexHorormn — /1 lNepecenkos C.A. 28.06.2024

NcnonHutenu

3aB. kKadeapon maTeMaTn4eckom '
PU3MKN 1 MHPOPMALIMOHHBIX TexHomnormn —>/—==~ [lepecenkosB C.A. 28.06.2024

COIMACOBAHO
Kypatop OOTI
Nno HanpaBneHuto/cneynansHOCTH . 2024
noonuce pacwugbposka nodnucu
HauanbHuk otaena obenyxuneanna 3HB .. 2024
noonucek pacwugposka nodnucu

lMporpamma pekomeHgoBaHa Hay4yHO-METOANYECKMM COBETOM (PU3MYECKOro doakynsreTa,
npotokon Ne 6 ot 27.06.2024r.




