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1. Kog u HaumeHoOBaHue crneuuanbHOCTU:

14.05.02 ATOMHbIE CTaHUMKN: NPOEKTUPOBaHME, AKCNNyaTauna u UHXUHUPUHT.

2. Cneunanusauumsa: NpoekTnpoBaHme 1 akcnnyaTaumsi aTOMHbIX CTaHLUMNA.

3. KBanudumkauma BbINyCKHUKA: NHXeHep-PU3nK

4. dopma oO6yUYeHuUs: O4Had

5. Kacbeppa, oTBevarowwan 3a peanmsauuio AUCUMNIUHbI: Kadeagpa MmaTemaTuyeckon
OM3UKM N MHPOPMALMOHHBIX TEXHOSOMIN

6. CoctaButenu nporpammsl: [NepecenkoB Cepren AnekceeBud, AOKTOp OU3NKO-
MaTeMaTu4eckux Hayk, npodeccop, 3aBeayrLmnmn kadeapomn.

7. PekomeHaoBaHa: Hay4yHO-MeTOANYECKMM COBETOM (PM3MYECKOro (hakynbTeTa,

npotokon Ne6 ot 14.06.2022 r.

8. YyeOHbIN roa: 2022/2023, 2023/2024 CemecTp(bl): 1, 2, 3



9.Ulenn n 3agauynm y4yeOGHOW AUCUMNNMHLI: OaTb 3HAHWS MO OCHOBHLIM MOHATUSM U
MeTo4aM MaTemMaTM4YecKoro aHanuaa, aHanMTUYecKoW reoMeTpun, NIMHEWHOW anrebpbl,
Teopun QYHKLUMA KOMMITEKCHOW NEpPEMEHHON M O0ObIKHOBEHHbIM AndddepeHumanbHbIM
YPaBHEHMSIM; HayunTb paboTaTtb C Hay4yHOW WHGOPMAaUMERn, KPUTMYECKM OLEeHMBaTb
HaQeXHOCTb  MCTOMHMKOB  MHopMauumuM,  CTpPOUTb  MaTeMaTuyeckue  MopJesnwu,
paccMmaTpuBaTb pasfnuYHble BapuaHTbl pelleHus 3adad, Bblaendd [OOCTOMHCTBA U
HeOoCTaTKN.

3agayn y4ebHOM ANCUMNANHDI:

O unzyyeHne aunddepeHumanbHOro M UMHTErpanbHOro UcYUCNEHUs (OYHKUMM  OOHOM
BELLEeCTBEHHOM NEPEMEHHON, Nnexawero B OCHoBe BCEX (PU3MYECKUX U MaTeMaTUYECKnX
KypCOB.

[0 un3yyvyeHune onpeaerieHHoro MHTerpana, KoTopbli NpeacTaBnaeT cobon BaXHbIN BONPOC
Kypca Bbicwen matematvkm Ha dusndeckoMm dakynbTeTe M UMeeT MNpUnoXeHnsa B
OONbLUMHCTBE MaTtemMaTn4eckmx n Usndecknx QUCLUNIMH.

0 unzyyeHne gudpdepeHunanbHOro U MHTErpanbHOr0O  UCYUCAEHUSI  HECKOJSIbKMX
NnepeMeHHbIX.

(] n3yyeHue KpUBONMNHENHbIX U MOBEPXHOCTHbLIX MHTErparos.

1 M3yyeHMe 4MCNOBLIX PALOB, CXOAUMOCTb, abCcomTHag W YCrOBHas CXOOUMOCTb,
PYHKUMOHAnNbHblEe psaabl, CTEMNEHHOW psd, paguvyc CXOAMMOCTU CTEeneHHOoro psga, psag
dypbe, nHTerpan dypbe.

10.Mecto y4yebGHOM pgucumnnumHbl B cTpyktype OOI: [OucuunnmHa «Bbicwasda
MaTemMaTuka» OTHOCUTCA K obsasarenbHbiM AucuunnmHam 6asoBon 4vactu b1. [daHHasa
AVcuMninHa npeawecTsyeT cnegyowmm gucumnnmHam: b1.0.15 «Teopus BeposiTHOCTEN
n marematudeckaa crtatuctuka», b1.0.20 «YpaBHeHUA MaTeMaTuyeckon U3nKny;
HeobOxoauma ans ocBoeHus aucumnnunH, 61.0.09 «3nekTpocTatuka, anekTpomMarHeTuam,
konebaHma un BonHbl», B1.0.10 «Ontuka, dwusmka atomoB u monekyny»; b51.0.18
«Crtatnctudeckasn dmaunkar, b1.0.19 «AgepHasa dusuka», 61.0.21 «MexaHuka xungkoctum
n rasa.

11. NMnaHupyeMble pe3ynbTaTbl 00y4eHUs No AUcUUNIINHE/MOAY IO (3HaHUA, YMEHUA,
HaBblKM), COOTHECeHHble C MNMaHupyeMbiMM pe3ynbTaTaMu OCBOEHUA
o6GpasoBaTenibHON NporpamMmMbl (KOMMNETEHLUSAMU BbiNYCKHUKOB):

Koo | HassaHue komneTteHummn| Koa(bl) NHouvkaTop(bl) MnaHupyemblie
pesynbTaTtbl 06y4eHns
OrlK- | CnocobeH Or1K1.1 | 3HaeT OCHOBHbIE [deMoHCTpupyeT 3HaHuSA
1 ncnons3osarb 6a3osble MOHATMSA N MeTOAbI MaTemMaTu4ecKmnx
3HaHUA mMaTemaTuyecKkoro 3aKOHOB B NPUMEHEHUN
€CTeCTBEHHOHaY4YHbIX aHanu3a, aHanuTU4ecKom | K MOCTPOEHUIO
AVCUUNIIVH B reomMeTpuu, IMHENHON Pas3nNUYHbIX PU3NYECKNX
npodeccuoHansHowM anrebpsbl, Teopun N MaTtemaTuyeckmx
AeATeNbHOCTH, PYHKLMM KOMMNEKCHOTO | MoAeneu ¢
NPUMEHATb MeToAbI nepemMeHHoro. Ncnonb3oBaHNEM
mMaTemaTuyecKoro 3HaHUN
aHanusaun




mMoaennpoBaHunA,
TEeopeTn4ecKkoro 1
JKCnepnMeHTarnbHOro
nccnenoBsaHmnAa

MaTemaTn4ecKmx
ONCLINIIVH.

OrlK1.2 | 3HaeT OCHOBHbIE [leMoHCTpUpyeT 3HaHuS,
NMOHATUSA N 3aKOHBbI YMEHUSI N HaBbIKK
MEXaHUKWN KNOKOCTU U npuMeHeHna
rasa, MaTemaTUyYecKnx
TennomaccoobmeHa; 38KOHOB K peLLeHmio
ypaBHeHn PasnYHbIX PU3NYECKX
HEPaspbIBHOCTH, 1 TEXHUYECKMX 3anay
ABWKEHUNS, COXpaHEHNS
SHEPrnmn NPUMEHUTENbHO
K MOTOKaM; OCHOBHbIE
3aKOHbl TEXHUYECKOMN
TepMOaNHaAMUKN

Orl1K1.6 | PaccunTtbiBaeT ocHoBHLIE| [puMeHsieT dmnsnyeckune
XapaKTepuUCTUKN 3aKOHbI 1
CryYariHbIX BENUYNH mMaTemaTtuyeckue

MeTOoabl ANS peLleHus

3a4a4 TEOPETMHECKOro 1

NpUKNagHoOro xapakTepa.
Orl1K1.8 | Bnageet meTogamu MpumeHsieT omsnyeckme

aHanUTUYecKoro u
YMCITEHHOrO peLLleHnst
anrebpanyecknx n
O0BObIKHOBEHHbIX
anddepeHumnanbHbIX
ypaBHEHWUIN, YpaBHEHUN
MaTemMaTnyeckon on3nku

3aKOHbI U
mMaTemaTtmnyeckue
MeToAObl ANS peLleHus
331a4 TEOPETUYECKOrO U
NPVKNaaHOro xapakTepa.

12. O6bemM gucumnnamHbl B 3a4e€THbIX

rnnaHom) — 16/576.

eanHuuax/yac. (8 coomeemcmeuu ¢ y4ebHbIM

Popma NPOMEXyTOYHON aTTecTaLumm: ak3ameH (3).




13. Buabl y4e6HOM paboThbI:

TpynoemMkocTb
Mo cemecTpam
Bug yyebHon paboThl
Bcero
1 cemecTp | 2 cemecTp | 3 cemecTp
AyOouTopHbIe 3aHATUS 264 108 88 68
nekuuun 132 54 44 34
B TOM
npakTn4eckune 132 54 44 34
yucne:
nabopaTopHble 0 0 0 0
CamocToaTensHas paboTa 204 72 92 40
B TOM YucCre: KypcoBas
paboTa (NpoekT)
dopma npomMexyToHHON 108 36 36 36
arrectauum
NToro: 576 216 216 144
13.1. CopepxaHne AUCLUNIIUHDI:
n/n Peanunsauus
pasgena
HanmeHoBaHune c OUCLUMMNUHBI
pasnena odepXxaHue pasaena aguCUMNnHbI C NoMOULI0
OUCLMMMNUHbI OHNanHKypca,
QYMK *
1. Nekunn
1.1 | 1 cemecTtp Matpuubl. OCHOBHblE MOHATUS W onpeneneHnsi, ocHosHble| https://edu.vsu.r

JInHenHas anrebpa.

BuAbl Mmatpuy,. Onepaumm Hag matpuuamun. Onpegenutenm 2,
3, n — ro nopsakoB n mx ceoncTea. ObpaTtHaa maTpuua.
Teopema cywecTBOBaHUS W e€OUHCTBEHHOCTW ObBpaTHou
mMaTtpuubl. PelieHne MaTpuyHbiX ypaBHeHUA. PaHr matpuubl.
Cnocobbl BblMUCTIEHMS paHra maTpuubl. Teopema o 6asncHOM
MuHope. JInHenHble npocTpaHcTea. JInHelrHas 3aBUCUMOCTb U
HE3aBUCMMOCTb  3fIEMEHTOB  JIMHEMHOro  NPOCTPaHCTBaA.
PasmepHocTb 1 6asnuc nuHenHoro npocTtpaHcTeBa. CucTtemsl
NMHENHbIX anrebpanyeckmx ypaBHEHWI, OCHOBHbIE MOHATUSA U
onpeaeneHus. CoBMeCTHOCTb cucTem NIMHENHbIX
anrebpandecknx ypaBHeHu. Teopema KpoHekepa —
Kanennu. MeTtoabl HaxoXaeHUst peLleHnst CUCTEMbI NIMHENHbIX
anrebpandecknx ypaBHeHui (metog Kpamepa, metog Maycca,

ManI/ILIHbIIZ MeTOD,). OﬂHOpOﬂHble CUCTEMbI  NUHENHbIX
anre6paV|l-|eo|<v|x ypaBHeHVIVI, OCHOBHbIE NOHATUA n
onpeneneHns. dJpr,ameHTan bHasA cuctema pemeHM|7|.

JInHenHbIn onepartop, MaTtpuua onepatopa. 3agada Ha
cobCcTBEHHbIE 3HaveHus. KBagpaTtuyHble dopMmbl.
MpuBeneHue kBagpaTUYHOM PopMbl K KAHOHUYECKOMY BUAY.

u/course/view.p
hp?id=7479




1.2

BekTopHas anrebpa.

OnpegeneHve  BeKTOpa KakK  3reMeHTa  JIMHEWHOro
npocTpaHcTeBa. JIMHeMHble onepauuMuM Hag BeKTopamu.
CkanspHoe, BEKTOpPHOE, CMeLlaHHOe U OBOMHOE BEKTOPHOE
Npou3BedeHnUs  BEKTOPOB, WX  OCHOBHble  CBOWCTBA,
reoMmeTpuyeckunm un duandeckmn cmbicn. KoopaumHatHoe
BblpaXeHne nponsBeeHnin BEKTOPOB.

https://edu.vsu.r
u/coursef/view.p
hp?id=7479

1.3

AHanuTun4yeckas
reomeTpus.

O6LWune NOHATMSA O NNHUK, MOBEPXHOCTU. YPaBHEHUS NINHUIN U
nosepxHocTten. [longpHble koopauHatel. [lpamaa Ha
nnockocTn. PasnuyHble dOopMbl ypaBHEHUN MpsAMON Ha
nnockocTn. B3anmHoe nonoxeHuve NpsAMbIX Ha MOCKOCTW.
YpaBHeHUs1 NNOCKOCTN U YPaBHEHUSA NPSAMON B MPOCTPaHCTBE.
B3avmHOoe  pacrnonoxeHwe  nNpsiMbIX M MIIOCKOCTEN.
"eomeTpuyeckne onpenerieHns KpuBbIX BTOPOro nopsika
(ennunc, runepbona, napa6ona). BbiBOO KaHOHWYECKMX
YPaBHEHUN 3TUX KPUBbIX, MOCTPOEHNE KPWBLIX BTOPOroO
nopsiaka no nx KaHOHUYEeCcKoMy YPaBHEHWIO.
MNpeobpasoBaHne AeKkapToBbIX KOOPAMHAT Ha MOCKOCTU.
MpuBeneHne obLiero ypaBHeEHMS KpMBOWM BTOPOro nopsiaka K
KaHoHn4yeckomy Bugy. [loBepxHOCTM BTOPOro nopsaka
(annuncong, napabonouabl, rmnepbononabl, LMAMHAPI,
KOHYC), UX KaHOHWYeckue ypaBHeHus. Metog ceyeHun B
nccnegosaHMn chopMbl noBepxHocTen. MNpueeneHne obuiero
YpaBHEHUSA NOBEPXHOCTM BTOPOro rnopsigka K KaHOHMYECKOMY
BUay.

https://edu.vsu.r
u/courselview.p
hp?id=7479

1.4

BeeneHune B
MaTemaTu4eckum
aHanms.

lMoHATMEe MHOXecTBa. BelecTBeHHbIe YMcna u nx OCHOBHbIE
cBoncTBa. Jlormyeckas cumBonuka. [loHATHE OyHKUMK:
onpeaerneHne, 4YeTHOCTb, MNEePUOAUYHOCTb, MOHOTOHHOCTb,
cnocobbl  3apgaHusa.  O6paTtHas  dyHKuma.  Yucnosble
nocriegoBaTenbHOCTU: onpedeneHne, ceoncTeBa. [lpegen
nocnegoBaTenbHOCTU. BeckoHe4yHO Manble U 6ecKOHeYHO
bonbwune nocnegoBatenbHOCTU. OCHOBHblE TeOpeMbl O
npegenax nocnegoBaTtenbHocTen. Teopema O MOHOTOHHOW
orpaHuMyeHHoW nocnegoBaTenbHocTU. Yucno e. [lpepen
dyHKunn. OgHOCTOpOoHHME npeernbl. beckoHeyHo manbie u
GeckoHeYHO Gonblune PyHKLMKW: onpeneneHme, CBOMCTBA U
nx B3aMMHasa cBa3b. OCHOBHble TeopeMbl O Mnpegernax
PYHKLMNA.

MepBbI 1 BTOPOW 3aMevatenbHble npeaersbl.

CpaBHeHusa 6eckoHe4yHOo Manbix BenuyuH. CeolcTea, Tabnuua
9KBMBaNeHTHbIX OGECKOHEYHO ManblX BENMWYMH U ee
npuMeHeHne AN BblYUCHEHUA npenenos. HenpepbiBHOCTb
dyHKUMK: onpegeneHne, reoMmeTpuyeckas MHTeprnpeTauums.
HenpepblBHOCTL B TOYKE M Ha uWHTepBane. Teopembl O
CBOWCTBAax HernpepbiBHbIX (PYHKUMW. TO4YkM paspbiBa U UX
Kraccudgukaums.

https://edu.vsu.r
u/course/view.p
hp?id=7479
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OnpegeneHve ”n reoOMETPUYECKUA CMbICIT NPOM3BOAHON.
YpaBHeHusi KacatenbHon u  Hopmanun. OAHOCTOPOHHME
npoussoaHble. [MoHATME AuddepeHLMpyeMocT YHKLUN.
Ceasp aunddepeHUmMpyeMbiX  QYHKUMA C  (PyHKUMAMM
HenpepbiBHbIMW. OnpegeneHve N reoMeTpuyeckMn CMbICH
andbdepeHunana. [pasuna  guddepeHumMpoBaHna n
Tabnvua Npon3BoaHbIX. TeopemMbl O NPOM3BOAHON O0OpaTHON
N CNOXHON (pyHKUMA. dncbdepeHumnpoBaHne nokasaresibHo-
CTENEeHHOWN, HEesIBHO U NapamMeTpuyeckn 3agaHHON OyHKLUN.
MpoussogHble © gudddepeHunansl BbICLUMX MNOPSALKOB.
dopmyna JlenbHuua. OcHoBHblE TeopeMmsbl
anddepeHumanbHoro ncumcnexus: Teopemol ®epma, Pons,
Jlarpanxa, Kowun mn umx reometpuyeckas WHTepripeTauus.
Mpasuno  Jlonutans, npuMeHeHne K packpbITUiO
HeonpeaeneHHocTen. Popmyna Tennopa. OCcTaToOuHbIN YneH
B dopme JlarpaHxka. Popmyna MaknopeHa. PasnoxeHue
3NeMeHTapHbIX  GYHKUMA no  ¢opmyne MaknopeHa..
MOHOTOHHOCTb OYHKLMU. TOYKM IKCTpemyma. Teopembl O
HeobXoaAUMbBIX M [OCTaTOYHbIX YCMOBUAX CYLLECTBOBAHUA
akcTpemyma. Cxema mccneqoBaHUs OYHKUUA C NMOMOLLbIO
NPOM3BOAHBLIX Ha 3KCTpeMyM. ACUMMNTOTLI: onpegenexHue,
BUAbl (HaKNoHHas, BepTuKanbHasi). BbINyknocTb, BOrHYTOCTb
dyHKkumn. Toukm nepernba. Teopema O [OCTATOYHbIX
YCIOBUSAX CYLLLECTBOBaHUSA TOYkM nepermba. NonHas cxema
nccnegoBaHma YHKUUKM M MOCTPOEHUS ee rpadmka.

https://edu.vsu.r
u/coursef/view.p
hp?id=7479

1.6

OudbdepeHumnansHoe
ncuncneHve
dyHKUMA ogHou
nepemeHHoMN.
AndpdepeHumansHoe
ncuncneHve
JYHKUUIN HECKOITbKNX
nepemMeHHbIX.

OnpenenexHve yHKUMM HECKOMNbKMUX nepeMeHHbix. Obnactb
onpegeneHusa. [lpegen W HeNpepbiBHOCTb  (PYHKLMU
HECKONbKUX MepeMeHHbIX. YacTHble Npon3BoaHble OYHKLMN
HECKOmMbKNX nepemMeHHbIX. MponssogHast CIIOKHOM PYHKLMK 1
QyHKUMN  3aaHHOW  HedABHO. [lonHbi  gudpdbepeHuman
YHKLUN HECKONBKUX NEPEMEHHbIX,

WMHBapWaHTHOCTb POpMbI NepBoro AnddepeHumana
YacTHble 1 nonHoe npupalleHne yHKLUM (reomeTpuyeckas
unncTpaumns). YactHole npoussogHble U auddepeHumansi
BbICLUMX nopsagkos. CkanspHoe nose, fIMHUU U MOBEPXHOCTH

ypoBHA. [pagveHT u npou3BogHas MO  HanpasneHuIo.
CeowcTBa rpagueHTta. KacaternbHas NnockocTb U HopManb K
nosepxHoctn. ®dopmyna Tennopa ana QyHKUMN  OBYX
nepeMeHHbIX. AKCTPEMYM (PYHKLIMU HECKONBKUX NEPEMEHHbIX
(HeobxogMMble 1 JOCTATOYHbIE YCIOBUS).

HavnmeHbLuee n Hanbonbluee 3HaYeHne PyHKLUN B 3aMKHYTON
obnactu. YCHOBHbIA 3KCTPEMYM  (PYHKUMM  HECKOIbKUX
nepemMeHHbIX.

https://edu.vsu.r
u/course/view.p
hp?id=7479




1.7

2 ceMecTp
HeonpeneneHHbINn
NHTErpan.

MoHaTMe nepBoobpasHOM OYHKLMM W HeonpegerieHHoro
nHTterpana. CaoWcTBa HeonpedeneHHoro  WHTerpana.
Tabnuua nHTerpanos. HenocpeacTBEHHOE MHTErpupoBaHue.
MeTog 3ameHbl NepeMeHHOM U METOA WHTErpupoBaHus Mo
yactaMm.  WHTerpypoBaHue  pauuvoHanbHbIX — YHKLWNA.
MpocTtenwmne paunoHanbHble Apobu N NX UHTErpUpoBaHuE.
Teopema o npeacTaBneHMM NpaBUMbHOM pPauUOHanbHON
Apobu B BUAE CyMMbl KOHEYHOrO YMcna NnpocTenwmnx apoben.
WHTerpmpoBaHme BbIp@XKEHUN, cogepxaLinx
TPUroHoMeTpuveckme pyHkumn. HTerpupoBaHne HeKOTOpbIX
nppauunoHanbHbIX PyHKUMIA. [oacTaHoBKK

YebbiweBa, dunepa, TPUroHoOMeTpU4ecKume.

https://edu.vsu.r
u/courselview.p
hp?id=7479

1.8

OnpeaeneHHbii
NHTErpan.

3agayuun, npmBodALLME K MOHATUIO onpeaerieHHOro nHTerpana.
OnpeneneHne wuHTerpanbHon cymmbl PumaHa. [loHaTue
ONpEOEeneHHoro  uHTerpana, €ero reoMeTpuyeckun u
duandecknin cmbicri. Knaccbl UHTerpuypyembix  (OyHKLWA.
CeoincTBa

onpeaeneHHoro uHterpana. dopmyna HbroToHallenbHMLa.
BbluncneHne onpegeneHHoro mHrerpana. ['eomeTrpuyeckue
NPUNOXeHNa  onpedeneHHoOro  WHTerpana: BblYMCIEHNE
nrowanen nrockux uryp B OeKapToBOM U MNONAPHOM
cuctemax koopauHat. OnpegeneHne n BblYUCIIEHNE OSVHbI
Ayrn nnockon kpmson. BblumcneHne obbemoB Ten. Obwas
cxema NpUMEHeHNsa onpeferieHHoOro UHTerpana K peLleHuio
npuknagHbiX  3agad. HecobGcTBeHHble  MHTerpanbl  C
6eckoHeuHbiMM  npegenamun.  OnpegeneHue, CBOMWCTBA.
[Mpn3HaKM CXOAMMOCTU WHTErpanoB OT HeoTpuuaTenbHbIX
YHKLUUA.

AGcontoTHaa 1 yCrnoBHasi CXOANUMOCTb.

HecobcTBeHHbIE MHTErpanbl OT HEOrpaHWYeHHbIX (PYHKLWNA.
Teopema cpaBHeHUs. VIHTerpan, 3aBuUcALLMI OT NapameTpa.

https://edu.vsu.r
u/courselview.p
hp?id=7479

1.9

KpaTHble nHterparnsi.

3agaun, npuBoddliMe K MOHATUIO OBOWHOrO MHTerpana.
OnpegeneHve OBOWMHOrO WHTErpana, reoMeTpuyeckun wu
duandecknn cmbicri. Teopema CyLecTBOBaHUS, CBOMWCTBA.
CeegeHvne ABOMHOMo MHTErpana ot HenpepbIBHOW (PyHKLMM K
NOBTOPHOMY WHTerpany. TeopemMa 0 3aMeHe NepeMeHHbIX B
ABOMHOM wWHTerpane. 3agayv, nNpuBOASALIME K TMOHATUIO
TPOWHOrO uWHTerpana. TpoOWMHOW uWHTerpan, onpenenexHue,
CBOWCTBA, BblYMCMEHNE B OEKapTOBOW CUCTEME KOOpAMHAT.
dopmynmMpoBKa TeopeMbl O 3aMeHE NepeMeHHbIX B TPOMHOM
nHTerpane. LnnuHapnyeckne n cpepuyeckme KoopavHaThl.
MpunoxeHue KpaTHbIX WHTErpanos: Bbl4MCIEeHWEe 0O6BHLEMOB
Ten u nnowagen uryp, peweHne 3ajady MexaHWKu U
ur3nku.

https://edu.vsu.r
u/course/view.p
hp?id=7479




1.10

SneMeHThl
BEKTOPHOro aHanmaa.

KpuBonuHenHble nHterpansl no gnvHe ayrn. Onpeaenexve,
CBOMCTBA, U3NYECKNUA CMbICA, Bbl4MCIeHne. 3agada o
BbluMcneHmn pabotbl cunosoro nons. Onpegenexve,
CBOWCTBA M BblYMCIEHME KPUBOSIMHEMHOrO WHTerpana no
KoopauHatam. Teopema [puHa. YcnoBus He3aBUCMMOCTU
KPMBOMMHENHOrO MHTerpana oT MNyTU WHTErpupoBaHus.
OTbickaHve dyHKUUMM No ee nonHoMy AuddepeHumany.
[MOBEPXHOCTHBI WMHTErpan Mo nnowagn MOBEPXHOCTU.
Onpegenexne, hopmyna ansa BblMUCIEHUS. [eoMeTpryecknin
N UNYECKUA CMbICr. 3agada O BbIMMCIIEHUMM MNOTOKA
BEKTOPHOro nons 4epe3 nosepxHocTb. Onpeaenexuve,
dor3n4ecKnn CMbICTT, cBOWCTBa n BblYMCIIEHNE
NMOBEPXHOCTHOrO WHTErpana no KoopavHatam. Teopema u
dopmyna Octporpagckoro-laycca. OpwueHTauus
NOBEPXHOCTW U HanpaereHne o6xoaa 3amMKHYTOro KOHTypa.
Teopema n popmyna Ctokca. BektopHoe none.

BekTopHble nuHun. Onepatop MaMmnnbToHa.
OudbdepeHumnanbHble  onepauun NepBoOro  nopsigka B
CKanspHOM UM BeKTOPHbIX nonsx. [loTeHumanbHble nons.
Teopema [enbmronbua. [OuddepeHunanbHble onepauun
BTOPOro nopsgka. [uBepreHuns BEKTOPHOro nons, ee
duandecknn cmbici. Teopema O CyLWeCcTBOBaHUN WU
BbluMCneHmn  gueepreHumn.  CBOWCTBaA  AMBEPreHUmn,
BeKTopHasa 3anucb dopmMynbl OcTporpaackoro-laycca.
ConeHoupanbHoe none. BekTtopHas Tpybka. OcHoBHOE
CBOWCTBO COfieHoMAanbHOro BEKTOPHOro nong. Linpkynauus v
pPOTOP BEKTOPHOro nosnsi. MexaHn4yeckuin cMbiCn poTopa, ero
cBOWCTBA. BektopHass  3anucb  dopmynbl  CTokca.
WHTerpoamnddepeHumansHas dopma ypaBHeHWI
3NEKTPOMarHUTHOro MNonsi.

https://edu.vsu.r
u/courselview.p
hp?id=7479

1.11

O6bIKHOBEHHbIE
anddepeHunansHble
ypaBHEHNA NepBoro
nopsigka.

OuddepeHumnanbHble  ypaBHEHMSI  nepBOro  nopsiaka:
OCHOBHbIE ornpeaeneHus U NoHATUS.

CylwiecTBOBaHME N €ONHCTBEHHOCTb pelleHns 3agayn Koww.
Ocobble pelueHnsa. YpaBHeHuMss C  pasgensowmMmmcs
NEepemMeHHbIMU U ypaBHEHUs, NPUBOOALLMECA K HUM.
OpHopogHble ypaBHeHusa. Cnocob pelueHusi. Y paBHeHus,
npuBoadaLLNECA K OOHOPOAHbIM. JIMHEWHble ypaBHEHUS.
MeTogb! pelwerus: metog Jlarparxa, metog BepHynnu.
YpaBHeHue bepHynnu n Mmetogbl pelleHns.

YpaBHeHuss B NonHbIX audddpepeHumnanax. NHTerpmpyowmn
MHOXUTErb. [MpocTenLume TuMbl ypaBHEHUI, HE paspeLleHHbIX
OTHOCUTESTbHO NPON3BOAHON.

https://edu.vsu.r
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1.12

OBbIKHOBEHHbIE
andbdepeHunansbHble
YypPaBHEHUS BbICLUMX
NOPSIAKOB N CUCTEMBI
0BbIKHOBEHHbIX
AndpdepeHumanbHbIX
ypaBHEHUN.

OndbdepeHumnancHble  ypaBHEHUS  BbICLUMX  MOPSOKOB:
OCHOBHbI€ MOHATUSI U ONpeaeNneHus.

YpaBHeHus, gonyckarowue noHwkeHne nopsgka. JIHenHble
OOHOPOAHbIE anddepeHumnanbHble ypaBHEHWS.
Onpenenntenb BpoHckoro.

dyHaameHTanbHas cuctema peLLeHni. JIHenHble
0oOQHOpPOAHbIE andbdepeHumnanbHble ypaBHeHUs C
NMOCTOSAHHBIMMN koadpmLmeHTamu, nocTpoeHue

hbyHOAMEHTanbHON CUCTEMBI peLleHni. YpaBHeHne dinnepa.
JlvHenHble HeogHOpoAHbIE AnddepeHUmanbHble ypaBHEHUA
C npousBoribHOM nNpaBon YacTtbto. Metog JlarpaHxka
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(Bapuaumm  NOCTOSAHHBLIX).  JIMHENHble
andpdepeHumanbHble ypaBHEHUS C NMOCTOSAHHBIMMN
KoahpuumeHTamm CO  crneumanbHOW MpaBol  YacTblio.
Cuctembl anddepeHumnansbHbiX  YpaBHEHUW:  OCHOBHblE
onpeaeneHna n noHaTuA. MeTtogbl nocnegoBaTenbHOro
NCKITIOYEHUSA HEU3BECTHbIX U MHTErpupyroLwmx KoMbrHaumm.
JInHelHble ogHOPOAHbIE CUCTEMBI
andbdepeHunanbHbIX ypaBHEeHWI c
KoadhdULMEHTaMM. MeTtogpl pELLEHMS.
Heo4HOPOAHbIE CUCTEMBI.

HeoQHoOPoAHble

MOCTOAHHBLIMU
JInHelnHble

1.13

3 cemecTp
Yucnosble pagbl.

MoHaTMe uucnosoro psga. OnpegeneHne cxogsiLerocs u
pacxogsiierocsi psga. TeopeMbl O CBOMCTBAX CXOOALLMXCS
psaoB. Heobxoaumbin npusHak cxogumocTun psga. NoHsaTue
3HaKOMONOXUTENbHOIrO psaa, HeobxoaMmoe U OOCTaTOvHOe
ycrnioBue ero  cxoaumocTu.  [JocTaTtouHble  MpU3HaKK
CXOOMMOCTWN  3HAKOMOJIOKUTENbHLIX psgos:  [O’Anambepa,
pagukanbHbin  Kowun, wWHTerpanbHbiin  Koww, npuaHaku
CpaBHEHUHA. OJTanoHHble psagbl W UMX  CXOAUMOCTb.
3HakonepemeHHble paabl: MOHATME YCOBHOMW U abCONOTHOM
cxogmmocTn. Teopema JlenbHuua. MpuaHak Qupuxne. Cxema
NccrnenoBaHMs 3HaKOYepeayoLNXCa pAaoB Ha CXOANUMOCTb.

https://edu.vsu.r
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1.14

®yHKLUMOHanbHbIe
paabl.

OnpeneneHvs PyHKUMOHaNbHOrO psga M obractu  ero
cxogmmocTu. [oHsATMEe paBHOMEpPHOW cxoaumocTu. [pusHak
BerepwTtpacca. CBoicTBa paBHOMEPHO CXOOSALUNXCH PAOOB.
CrteneHHble pagbl. Teopema AGensa n ee reomeTrpuyeckas
unnoctpaumns. MHTepBan u pagnyc cxogMMOCTU CTENEHHOro
psina. OCHOBHblE CBOMCTBA CTeneHHbIX psfaoB. Pagbl Tennopa
n MaknopeHa. Teopema O HeoOBXOAMMbIX UM [OCTaTOYHbIX
YCNoBuUsiX pasnoxeHns dyHkuun B psa Tewnnopa. Tabnuua
Pa3fioXeHN OCHOBHbIX 3reMeHTapHbIX QYHKUMW B pag
MaknopeHa.

https://edu.vsu.r
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1.15

Pagbl dypbe.

OpToroHanbHble U  HOPMMPOBAHHbIE CUCTEMBbI
TpuroHomeTpudeckasa cuctema (pyHKUUNA.
MoHaTMe TpuroHomeTpudeckoro psga Pypbe. Teopema o
kKoacpdpuumeHtax psaa Pypoe. Cymma psga Pypee. Teopema
Oupuxrie. PasnoxeHne YeTHbIX U HEYETHbIX PYHKUMIA B pag
dypbe. PasnoxeHne B pag Pypbe (pyHKUMIA, 3a0aHHBIX HA
nonynHtepsane. Pag dypbe ons yHKUMIA C NPON3BOSbHbIM
nepuogom. Casur cermMeHTa pasnoxeHus. [loHaTne o6
nHterpane dypobe.

YHKUMA.

https://edu.vsu.r
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1.16

KomnnekcHble 4ucna

N pyHKLNN.

KomnnekcHble uncna u genctens Hag Humn. OnpeneneHve
®KI. PeanbHas M MHumass 4actM yHKUMM. OCHOBHbIE
afeMeHTapHble (PYHKUMM KOMMIIEKCHOrO MEPEMEHHOIO U UX
ceorcTBa. O4HO3HaYHblE U MHOTO3Ha4Hble PyHKUUN. TOYKM
BETBMEHMA W UX Knaccudmkaumd. [lpoumssogHas OKIT.
OnddepeHumpyemocts. Teopema 0 HeobxogMmom M
A0CTaTOMHOM YCOBUSIX

andpdepeHumpyeMocT oyHKUMKN B Todke. Ycnosus Kowu -
PumaHa. eomeTpuyeckuin cmbicri NpousBogHoW. [loHaTue
aHanutuyHocTn OKI1. NHTerpan ot ®KI1 Boonb KpMBOW U €ro
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cBoncTBa. TeopeMa O HE3aBUMCUMMOCTU WHTerpana oT nyTu
UHTerpmpoBaHus. NHTerpansHas cdoopmyra Kowuu.

1.17

Pagbl B komnnekcHomn
obnactn.

Yucnosble pagbl C KOMMAEKCHBIMU YileHamu.

AbcontoTHas cxogMMocTb. CTeneHHble psagbl.

Teopema Abens. Kpyr n paguyc cxogumoctn. Psaa Tennopa.
Teopema O pasnoXeHUU aHanuTUYeckon QYHKUMU B psag
Tennopa. Psagbl JlopaHa, onpegeneHne. [naeBHags u
npaeunbHasa vactu paga JlopaHa. Konbuo cxogmmocTn paga
JlopaHa. Teopema JlopaHa O pasnoXeHun aHanuUTUYecKOon
dyHKUMKM B Komnbue B psd. Hynu aHanutnyeckon qyHKUMK.
Mopsigok Hyns. Teopema O Hynax yHKumK. [loHsaTue
aHanutnyeckoro npogorkeHms. Ocobble TO4KM U KX
knaccudukaums. NoBegeHne pyHKLNM B OKPECTHOCTM 0COO0M
TOYKMW.

https://edu.vsu.r
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1.18

Teopus BbIMETOB U €€
NPUNOXEHNS.

BblueT pyHKUMM B n3onupoBaHHoOM ocobor Touke. dopmyrbl
ANS BbluMCreHnst BblveTOB. OCHOBHasi Teopema O BblYeTax.
MNpUMeHeHNe BbLIMETOB K BbIMMCMEHWUIO  ONpeaenéHHbIX
WHTErpanos.

https://edu.vsu.r
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1.19

MpeobpasoBaHne
Jlannaca.

OnepaunoHHOE  WUCYUCMEHWE.  OCHOBHbIE  MOHATUA U
onpegeneHusa. CeoictBa npeobpasoBaHus  Jlannaca.
Tabnuua opurMHanoB 1 N3odpaxeHui.

OTbiCkaHve opurmHana no usobpaxeHuto. WHTerpan
MennuHa. PeweHne nuHenHbiXx  andpdepeHumnanbHbIX
ypaBHEHUN C NMOCTOAHHBIMU KoappuumeHTamm
ornepauuoHHbiM MeTodoM. WHTerpan [ioamena wn  ero
NPUMEHEHNEe K pelleHnio anddepeHumanbHbIX ypaBHEHWUN.
PeweHne cucteM  OOHOPOAHBIX W HEOOHOPOAHbIX
andpdepeHumanbHbIX ypaBHEHUI onepauoHHbIM METOO0M.

https://edu.vsu.r
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2. lpakTnyeckume 3aHATUA

2.1

1 cemecTp
JlnHelHas anrebpa.

Matpuubl. OCHOBHble MOHATUS W onpeaeneHnsi, OCHOBHbIE
BuAbl matpuu. Onepauumm Hag matpyuamn. Onpegenvrenu 2,
3, n — ro nopsigkoB M mx ceoncTtBa. ObpartHas martpuua.
Teopema CyLeCTBOBaHUA W €AWHCTBEHHOCTW OOpaTHon
MaTpuvubl. PelleHne maTpuyHbIX ypaBHeHUA. PaHr matpuupl.
Cnocobbl BblMMCNEHMS paHra MmaTpuubl. Teopema o 6asncHom
MuHope. JlnHenHble npocTpaHcTea. JInHenHas 3aBUCUMOCTb U
HE3aBNMCUMOCTb  3JIEMEHTOB  JIMHEMHOro MPOCTPaHCTBA.
PasmepHocTb M 6a3nc nMHENHOro npocTpaHcTBa. CuUcTtemMbl
NVHENHbIX anrebpanyecknx ypaBHEHUIA, OCHOBHbIE NMOHATUSA
n onpegeneHnsi. COBMECTHOCTb  CUCTEM  JIMHEMHbIX
anrebpandecknx ypaBHeHu. Teopema KpoHekepa —
Kanennu. MeTtoabl HaxoXOeHust  pelleHns  CUCTEMBbI
NUHerHbIX anrebpanyvecknx ypaBHeHun (metoa Kpamepa,
metoa [Maycca, matpuuHbin metog). OgHopoaHble CUCTEMBbI
NMHENHbIX anrebpanyeckmx ypaBHEHMIN, OCHOBHbLIE MOHATUA U
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onpegenexHns. dyHOameHTanbHad CUCTEMa  PELUEHUMN.
JInHenHbIN onepaTtop, MaTpuua oneparopa. 3agada Ha
cobCcTBEHHbIE 3Ha4YeHus. KBagpatnyHble opMbl.
[MpuBeneHne kBagpaTMYHON POpPMbl K KAHOHUYECKOMY BUAY.

2.2

BekTopHas anrebpa.

OnpeneneHne  BekTopa Kak  3fieMeHTa  JIMHEWHOro
npoctpaHcTea. JlMHenHble onepaunn Hag BeKTopamu.
CkansipHoe, BEKTOPHOE, CMELlaHHOE N OBOMHOE BEKTOPHOE
NPpOM3BEeAEHMST  BEKTOPOB, WX  OCHOBHble  CBOWCTBA,
reomeTpuyeckunm un duandecknn cmbicn. KoopanHaTtHoe
BbIpaXEeHNe Npon3BeaEeHNI BEKTOPOB.

https://edu.vsu.r
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2.3

AHanunTun4yeckasa
reomMeTpus.

O6wme NoOHATUSA O JIMHUKN, NOBEPXHOCTU. YPaBHEHUS JIMHUI U
nosepxHocten. [londpHble koopauHatel. [lpsamas Ha
nyockocTU. PasnnyHble OopMbl  ypaBHEHUA MNPAMON Ha
NMOCKOCTN. B3anMHOe nonoxeHwe npsMbIX Ha MIIOCKOCTMU.
Y paBHEeHWsI NNOCKOCTU U YpaBHEHUSA NPAMOW B MPOCTPaHCTBeE.
BsavmHOe  pacrnonoxeHne MpsAMbIX M MSIOCKOCTEN.
"eomeTpuyeckne onpenerieHns KpuBbIX BTOPOro nopsiaka
(annunc, rmnepbona, napabona). BbiBOO4 KaHOHWYECKUX
YPaBHEHUN 3STUX KPUMBbIX, MOCTPOEHNE KPUBbLIX BTOPOro
nopsiaka no nx KaHOHWYeCKOMY YPaBHEHUIO.
MNpeobpasoBaHMe [OekapTOBbIX KOOPAMHAT Ha MIIOCKOCTM.
MpuBeneHne obuiero ypaBHEHWsI KPUBOM BTOPOro nopsgka K
KaHoHM4Yeckomy Buay. [loBepxHOCTM BTOpPOro nopsiaka
(annuncong, napabonougbl, runepbononabl, UUIMHAPLI,
KOHYC), WX KaHOHuMYeckue ypaBHeHus. Meton cedeHun B
nccnenoBaHnm opmbl NoBepxHocTen. NpuBeaeHne obLuero
YypaBHEHUSA NOBEPXHOCTM BTOPOro nopsaka K KaHOHUYEeCKoMy
BUAY.

https://edu.vsu.r
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2.4

BeegeHue B

MaTtemaTn4eckmn
aHanus.

[MoHATMEe MHOXecCTBa. BellecTBeHHbIe YMCria U UX OCHOBHbIE
ceoncTtBa. Jlormyeckass cumBonuka. [loHsATME  dyHKUMK:
onpeaerneHne, YeTtHOCTb, MEePUOAMYHOCTb, MOHOTOHHOCTb,
cnocobbl  3apaHus. O6partHas  dyHkuusa.  Yucnosble
nocnegosaTenbHOCTU: onpeadeneHne, ceoncTtBa. [lpegen
nocnepoBaTenbHoCcTU. BbeckoHe4YHO Manble U GecKOHeYHOo
bonbwne nocneposatenbHoCcTU. OCHOBHblE TeOpeMbl O
npegenax nocriegoBareribHocTen. Teopema O MOHOTOHHOW
orpaHMyYeHHoOM nocnegosaTtenbHocTU. Yucno e. [lpegen
dyHKunn. OgHoCTOpoHHME npedenbl. beckoHevyHo manble u
GeckoHeYHO bonbLune yHKLMK: onpeaeneHne, CBOMCTBa U UX
B3anMHasa cBs3b. OCHOBHbIE TEOpPEMbI O Npeaenax yHKLNN.
MepBbI N BTOPOW 3aMevarenbHble npeaersol.

CpaBHeHMA BECKOHEYHO MarblX BESTUYMH.

CeoictBa, Tabnuua 9KBMBANEHTHbIX OECKOHEYHO MarlbiX
BEMMYMH N €€ MpUMEHEeHWe AN BblYMCNEHUS Npenernos.
HenpepbIlBHOCTb (PyHKUMW: oOnpedeneHne, reomeTpudeckas
NHTEpnpeTaumns. HenpepbiBHOCTb B TOMKE M Ha WHTepBarne.
TeopeMbl O CBOWCTBax HenpepbiBHbIX GYHKUMA. ToYkK
paspblBa 1 UX Kraccudmkaums.

https://edu.vsu.r
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2.5

OundbdepeHumansHoe
ncumcneHne pyHkKUun
O[HOWN NepeMeHHOMN.

OnpeneneHne ” reOMETPUYECKUIA CMbICITT MPOU3BOLHON.
YpaBHeHusi KacaTenbHoW U  HopManu. OAHOCTOPOHHWE
npounssoaHble. [NoHATME anddpepeHUnpyemMocTn yHKLUK.
Ceasb aunddepeHUMpyeMbiX QYHKUMA €  (PyHKUMAMM
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HenpepbiBHbIMW. OnpegeneHne M reoMeTpuyecKknii CMbICH
andbgepeHunana. [Mpasuna guddepeHuMpoBaHna 1
Tabnuua npons3BogHbIX. TeopeMbl O NPOU3BOAHON OBpaTHOM
n CNOXHOWN YHKLUNA. OudbdepeHumpoBaHne
nokasaTeribHOCTENEHHOW, HEeABHO W MNapaMeTpuyvecku
3agaHHon  yHKkumn. [MpomsBogHble M AndbdepeHumans
BbiclUMX nopsakoB.  dopmyna  JlenbHuua.  OcCHOBHbIE
TeopemMbl AndpepeHUManbHOro  UCUYUCHEHUS:  TEOPEMbI
depma, Ponga, Jlarpawxa, Kowm n unx reomerpuyeckas
UHTepnpetaums. [pasuno Jlonutans, nNpUMEHeHne K
packpblTUO  HeonpedeneHHocTen. ®opmyna  Tennopa.
OctatouHbin  uneH B opme JlarpaHxka. dopmyna
MaknopeHa. PasnoxeHne anemeHTapHbIX QYHKUAA 110
dopmyne MakropeHa.. MOHOTOHHOCTb  PYHKUMU. TOoYKM
akcTpemyma. TeopeMbl O HeOBXoAMMbBIX WM AOCTaTOYHbIX
yCIoBUSAX CyLLLeCTBOBaHUSA 3KCTpemMyma. Cxema
nccnegosaHMs (OYHKUMW € MOMOLLBIO  MPOU3BOAHLIX Ha
3KCTpeMyMm. ACUMMTOTbI: onpederneHne, Buabl (HaKNoHHas,
BepTMKanbHasd). BbinyknocTb, BOTHYTOCTb (OYHKLUK. TOYKK
nepervba. Teopema o] AOCTaTOYHbIX  YCNOBUAX
CyLWlecTBOBaHMA  ToukMm  nepermba. [lonHasa  cxema
nccnegosaHna OYHKUUKM M MOCTPOEHUS ee rpadmka.

2.6

OundbdepeHumansHoe
ncuncneHne yHKUMn
HECKOIbKNX
nepemMeHHbIX.

OnpegeneHve (PyHKLMM HECKONbKUX nepemMeHHbIX. Obnactb
onpegenenusa. [lpegen W HENPepbIBHOCTb  OYHKLMM
HECKOIMbKNX MepeMeHHbIX. YacTHble Npou3BoaHble (PyHKLMI
HECKOmNbKNX nepemeHHbIX. MNMponssogHasi CIIOKHOM OYHKLUN K
dyHKUMKM  3agaHHOM HesBHO. [MonHbin - anddepeHuman
YHKLNN HECKOIbKMUX NEPEMEHHDIX,

WHBapMaHTHOCTb hopMbl NepBoro AnddepeHunana
YacTHble 1 nonHoe npupaleHne yHKUun (reomeTpuyeckas
unncTpaums). YactHole npousBoaHble U AnddepeHumansl
BbiCLUMX nopsgkoB. CkanspHoe none, NMHUM U NOBEPXHOCTH
ypoBHs. [pagmeHT wn npousBogHas MO HanpaeneHuto.
CeolicTBa rpagmeHTa. KacarenbHasi NiocKoCTb M HOpManb K
nosepxHoctn. ®opmyna Tennopa Ana QyHKUMM OBYyX
nepeMeHHbIX. QKCTPeMYM OYHKLIMN HECKONBbKUX NePEeMEHHbIX
(HeobxoaMMble 1 4OCTATOYHbIE YCNOBUS).

HavmeHbwee w©n Havbonblwee 3HavYeHne yHKUUMM B
3aMKHyTOM obnactu. YCMOBHbIA  3KCTPEMYM  (OYHKL MK
HECKOINMbKNX NEPEMEHHbIX.
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2.7

2 ceMecTp
HeonpeneneHHbINn
NHTErpan.

MoHaTMe nepBOOOpasHOM OYHKLUMM M HEONpeLeneHHoro
uHTerpana. CBoWCTBa  HeOMpederieHHOro  MHTerpana.
Tabnuuya nHTerpanos. HenocpeacTBeHHOE MHTErpMpoBaHue.
MeTog 3ameHbl NepeMeHHOM U METoh WHTErpMpoBaHUsl MO
yacTtaMm.  WHTerpupoBaHue  pauuoHanbHbiX — QYHKLWNA.
MpocTenwmne paunoHanbHble Apodu U NX UHTErpupoBaHueE.
Teopema O npegcTaBneHVM MNpPaBUITbHON paLMOHarbHON
Apobu B BMAE CYMMbl KOHEYHOrO Yncna NpocTenwmnx gpoben.
WHTerpmpoBaHue BbIP@XXEHUN, cogepxaLumx
TPUroHOMeTpu4eckne PyHKUMN. IHTerpupoBaHne HEKOTOPbIX
nppaumoHanbHbIX PyHKUWA. MNMogcTaHoBKK

YebbiweBa, dnnepa, TPMroHoOMeTpU4eCcKume.
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2.8

OnpenenexHbii
NHTErpan.

3agayn, NnpmBoAsLLME K MOHATMIO ONpeaeneHHoro nHTerpana.
OnpeneneHne wHTerpanbHon cymmbl PumaHa. [MoHaTue
ONpPEAENEeHHOro  uHTerpana, ero reoMeTpu4eckuin u
dusmyecknin  cmbicn. Knaccel MHTErpvpyembix  yHKLNNA.
CeoictBa onpegeneHHoro mHterpana. dopmyna HbloToHa-
JlenbHnua. BbluucneHne  onpedeneHHoro  uHTerpana.
feomeTpuyeckme npuUnoOXKeHNa OnpeaeneHHoro WHTerpana:
BblUMCNEHME nrowagen Nnocknx curyp B OEeKapTOBON U
nonsipHo  cuctemax  koopauHat.  OnpegeneHve u
BblUMCNEHME [OfMHbI OYyrM MAOCKOW KpuBOW. BblumcrneHne
obbemoB Ten. Ob6uwas cxema NPUMMEHEHUS ONpeLnEeneHHoro
WHTerpana K peLweHuio NpuknagHelx 3agad. HecobcTBeHHbIe
nHTerpanbl c¢ 6GeckoHeuHbiMM npegenamun. Onpegenexue,
CBOUCTBA. [MpunsHakn  cXoOUMOCTW  WHTerpanos  OT
HeoTpuuaTenbHbIX (PYHKLUNNA.

ABConIoTHaa 1 yCrnoBHast CXOANUMOCTb.

HecobcTBeHHbIE WHTErpanbl OT HeOorpaHWYeHHbIX (OYHKLMNA.
Teopema cpaBHeHus. VIHTerpan, 3aBucALL M OT napameTpa.
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2.9

KpaTHble nHterpanei.

3agaun, npuBogsWME K MOHATUMIO [BOMHOrO MHTerpana.
OnpeneneHne AOBOWHONO WHTErpana, reoMeTpUYecknin u
dunandecknin cmbicn. Teopema CyLLecTBOBaHWS, CBOWCTBA.
CeeneHne OBOMHOrO MHTErpana oT HenpepbIBHOM PYHKLMK K
NMOBTOPHOMY MHTerpasny. Teopema O 3aMeHe NepeMeHHbIX B
OBOMHOM uWHTerpane. 3agaun, npuMBogsWME K MOHATUIO
TPOMHOrO WHTErpana. TPOWHOW uWHTerpan, onpegerneHue,
CBOWCTBA, BbIYMCIIEHNE B OEKAPTOBOM CUCTEME KOOpAMHAT.
dopmynmpoBKka TeopeMbl O 3aMeHe NepeMeHHbIX B TPOMHOM
nHTerpane. LunuHgpudeckue n cepuydeckme KoopauHathbl.
[MpunoxeHne KpaTHbIX MHTErpanoBs: Bbl4UCIEHME 06BLEMOB
Ten v nnowagen guryp, pelleHne 3agay MexaHukm n usmku.
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2.10

AneMeHThl
BEKTOPHOro aHanmaa.

KpuBonunHenHble MHTerpanel rno AnuHe gyru.

OnpeneneHne, cBoNCTBa, PUBNYECKMIA CMbICH, BbIYUCIIEHME.
3agadya O  BblMMCNEHMM  paboTbl  CUIOBOrO  MOM4.
OnpegeneHne, CBOMCTBA W BbIMMUCIIEHWE KPUBOITMHENHOIO
WHTerpana no koopauHatam. Teopema [puHa. Ycnosus
HE3aBMCUMOCTU  KPUBOSIMHEMHOrO  WHTErpana oT  NyTu
nHTerpypoBaHns. OTbICKaHMe YHKLMM NO ee MNOIHOMY
andbdepeHumnany. NoBEPXHOCTHbLIN MHTErpan no nnowagn
nosepxHocTn. OnpegeneHve, gopmyna And BbIMMCNEHMS.
leometpuyecknn 1 cuamdeckun cmbicn. 3agada o
BbIYMCIIEHMN NOTOKA BEKTOPHOrO MOris Yepe3 NOBEPXHOCTb.
Onpenenexne, MU3NYECKNA CMbICI, CBOMCTBA U BblYUCIIEHNE
NMOBEPXHOCTHOrO WMHTErpana no kKoopauHatam. Teopema U
dopmyna Ocrtporpagckoro-l"aycca. OpwvieHTauus
NOBEPXHOCTU N HanpaereHne obxona 3aMKHYTOro KOHTypa.
Teopema n popmyna Ctokca. BektopHoe none.

BekTopHblie nuHun. Onepatop MaMmmnnbToHa.
OudbdepeHumnanbHble  onepauun nNepBoro nopsigka B
CKanspHOM M BEKTOPHbIX nonsx. [loTeHunanbHble nons.
Teopema [lenbmronbua. [OuddepeHunansHble onepauunn
BTOpPOro nopsgka. [uBepreHumss BEKTOPHOro nons, ee
dusndecknn cmbicr. Teopema O CyLLeCTBOBaHUN WU

https://edu.vsu.r
u/course/view.p
hp?id=7479




BbluMCneHMn  ameepreHumn.  CBoWcTBa  AMBEPreHumn,
BeKTopHasa 3anuck dopmynbl OcTporpaackoro-laycca.
ConeHoupanbHoe none. BekTtopHas Tpybka. OcHoBHOE
CBOWCTBO COfieHOoMAanbHOro BEKTOPHOro nong. Linpkynauus n
poTOp BEKTOPHOro nosns. MexaHn4ecknin CMbICIT poTopa, ero
cBoncTBa. BekTtopHasa 3anucb dopmynbl CTtokca. UHTerpo-
andbdepeHumnansHas doopma ypaBHEHNIA 9NEKTPOMarHUTHOro
nons.

2.11

O6bIKHOBEHHbIE
andbdepeHunanbHble
ypaBHEHUS  MepBOro
nopsiaka.

OuddepeHumnanbHble  ypaBHEHUSI  nepBOro  nopsiaka:
OCHOBHbl€ orpegerieHns 1 NoHATUS.

CyuwiecTBOBaHME N €OANHCTBEHHOCTb pelleHns 3agayn Koww.
Ocobble pelueHnsa. YpaBHeHuMss C  pasgensowmMmmcs
NEpPeMEHHbIMU N ypaBHEHUS, NPUBOOALLMECH K HUM.
OpHopogHble ypaBHeHusi. Crnocob pelleHusi. Y paBHEHUS,
npuBoadLInNECAS K OOHOPOAHbIM. JIMHEeWHble ypaBHEHUS.
MeTtogb! pelwerus: metop Jlarparxa, metog BepHynnu.
YpaBHeHue bepHynnu n Mmetoabl peLleHns.

YpaBHeHuss B NonHbIX audddpepeHumnanax. NHTerpmpyowmn
MHOXUTErb. [pocTenLLme TuMbl ypaBHEHUI, HE pa3peLleHHbIX
OTHOCUTESTbHO NPON3BOAHON.

https://edu.vsu.r
u/course/view.p
hp?id=7479

2.12

OObIKHOBEHHbIE
anddepeHunansHble
YPaBHEHUS  BbICLUMX
nopsiaKoB U CUCTEMbI
0BbIKHOBEHHbIX
AnddepeHumanbHbIX
ypaBHEHUN.

OuddepeHunanbHble  ypaBHEHMS  BbICLUMX  NOPSAOKOB:
OCHOBHble  MOHATUSA M onpegeneHns.  YpaBHEeHWus,
Jonyckarowime noHmwxkeHme nopsiaka. JInHenHble 0OgHOPOaHbIEe

andbdepeHunanbHble ypaBHEHWS. Onpepgenurens
BpoHckoro.

dyHaameHTanbHas cuctema peLLeHnn. JInHenHble
OOHOPOAHbIE AnddepeHumansHble ypaBHeHUS ¢
NOCTOSAHHbIMM KoadhdpuumeHTamm, NnocTpoeHne

dyHAaMeHTanbHOM CUCTEMbI peLleHnin. YpaBHeHne dunepa.
JInHenHble HeogHOpOOHble AnddepeHUnanbHble ypaBHEHUS
C nNpou3BOrbHOW MpaBon YacTblo. Metoag JlarpaHxka
(Bapyaumm  NOCTOSAHHbIX).  JIMHENHble  HeooHOpPOAHble
anddepeHumanbHble ypaBHEHWS @ MOCTOSAHHBIMM
KoathpmumeHTamm CO  crneumanbHOM MNpaBoOM  YacTblo.
Cuctembl audpdpepeHumanbHbiX  ypaBHEHUIA:  OCHOBHbIE
onpegeneHns u noHATUA. MeTtogbl nocnenoBaTenbHOro
NCKIOYEHUSA HEN3BECTHbLIX U MHTErpUpYyowmx KoMOmHaumn.
JlvHeHble ogHOPOAHbIE CUCTEMBI

andbdepeHumnanbHbIX ypaBHEHUI c NOCTOAHHbIMU
KoahumumeHTamun. MeToabl peLleHns. JInHenHbIE
HEeO4HOPOAHbIE CUCTEMBI.

https://edu.vsu.r
u/course/view.p
hp?id=7479

2.13

3 cemecTp
Uuncnosble paabl.

MoHaTne uucnosoro psga. OnpegeneHne cxogsilerocs u
pacxoasiierocs psiga. Teopembl O CBOMCTBAxX CXOASILLMXCS
psagoB. Heobxogumbln NpusHak cxogumocTun psiga. NoHatme
3HAKOMONOXUTENBHOIO psfa, Heobxoanumoe M LOCTaTodHOEe
ycnosnme ero  cxoaMmoctu.  [locTaTodHble  Npu3HaKu
CXOOMMOCTWN  3HAKOMOSIOKUTENbHLIX psagos:  [I’Anambepa,
pagukanbHbli  Koww, uHTerpanbHbin  Kowun, npusHaku
CpaBHEHUA. JTanoHHble pagbl M UX  CXOAUMOCTb.
3HakornepemeHHble paabl: MOHATUE YCOBHOM U abCONOTHOM
cxogumocTn. Teopema JlenbHuua. MNpusHak Jupuxne. Cxema
nccnegoBaHus 3HaKoYepeayoLWnxcs paaoB Ha CXOANUMOCTb.

https://edu.vsu.r
u/coursefview.p
hp?id=7479




2.14

®yHKUMOHanbHbIE
pAObl.

Onpegenexns  QyHKUMOHaNbLHOrOo psga v obnactu ero
cxogumocTu. MNMoHATMe paBHOMEPHON cxogumMmocTu. puaHak
BewnepwTtpacca. CoricTBa paBHOMEPHO CXOASLLMXCS PALOB.
CteneHHble pagbl. Teopema AbGens U ee reomeTpuyeckas
unnctpaumns. HTepBan u pagnyc cxogMMOCTU CTENEHHOro
psga. OcHoBHblE CBOMCTBA CTENEHHLIX pAaoB. Paabl Tennopa
n MaknopeHa. Teopema 0 HeobXxOOMMbIX U OOCTATOYHbLIX
YCIOBUAX pasnoXeHnsa gyHkumn B pag Tewnopa. Tabnuua
Pa3fioXXeHNA OCHOBHbIX 3neMeHTapHbIX (YHKUMW B pag
MaknopeHa.

https://edu.vsu.r
u/course/view.p
hp?id=7479

2.15

Pagbl dypbe.

OpToroHanbHble U HOPMMPOBAHHbIE CUCTEMBDI
TpuroHomeTpudeckasa cuctema pyHKUUNA.
MoHaTMe TpuroHomeTpudeckoro psga Pypbe. Teopema o
kKoacpdpuumeHtax psaa Pypoe. Cymma psga Pypee. Teopema
Oupuxrie. PasnoxeHne YeTHbIX U HEYETHbIX PYHKUMIA B pag
dypbe. PasnoxeHne B pag Pypbe (pyHKUMIA, 3a0aHHBIX HA
nonynHtepsane. Pag ®ypbe ons yHKUMIA C NPON3BOSbHbIM
nepuogom. Casur cermeHTa pasnoxeHus. [loHaTne o6
nHterpane ®dypobe.

YHKUMNA.

https://edu.vsu.r
u/course/view.p
hp?id=7479

2.16

KomnnekcHble 4yucna

N OYHKLMN.

KomnnekcHble uncna un gencteua Hag Humn. OnpepeneHune
®KIl. PeanbHad u MHuMMasa 4actm yHkumn. OCHOBHbIE
afleMeHTapHble (PYHKUMM KOMMITEKCHOrO MEPEMEHHOIO U UX
ceonctBa. OQHO3HAYHbIE MU MHOrO3HaYHble (PyHKUMU. TOYKM
BETBMNEHMA 1 X kKnaccudpukaums. NpomssogHas

®KI1. OndbdpepeHumpyemocTb. Teopema 0 HeobxoanMoMm U
AOCTaTOMHOM YCNoBuAX AvddepeHLmpyemMocT (PyHKUMK B
Touke. Ycnoeust Kown - PumaHa. [eOMeETpUYECKnin CMbICH
npounseogHon. lNMoHaTne aHanutnyHocTn OKI1. UHTerpan ot
®KIMT BOoonb KpuMBOM WM ero cBOMCTBa. Teopema o
HEe3aBMCUMOCTU UMHTerpana oOT nNyTM WHTErpMpOBaHUS.
WHTerpanbHasa dopmyna Kotun.

https://edu.vsu.r
u/course/view.p
hp?id=7479

2.17

Pagbl B komMnnekcHon

obnacTu.

Yucnosble pagbl C KOMMAEKCHBIMU YiieHaMu.

AbGcontoTHas cxoguMocTb. CTerneHHble psabl.

Teopema Abens. Kpyr n paguyc cxogumoctu. Pag Tennopa.
Teopema O pasfoXeHUM aHanUTUYecKon YHKUUK B psas
Tennopa. Pagbl JlopaHa, onpeoeneHne. [naeBHas u
npasunbHasa vactu psaga JlopaHa. Konbuo cxogumocTtn psga
JlopaHa. Teopema JlopaHa O pasnoXeHun aHanuTUYecKOon
dyHKUMN B Kombue B pag. Hynu aHanutunieckon gyHKUUW.
Mopsgok Hyns. Teopema O Hynax yHKumK. [oHsaTue
aHanutuyeckoro npogormkeHus. Ocobble TOYKM W UX
knaccudukaums. NosegeHne pyHKLNM B OKPECTHOCTU 0COB0N
TOYKMW.

https://edu.vsu.r
u/course/view.p
hp?id=7479

2.18

Teopus BbIMETOB 1 €€

NPUNOXEeHUA.

BblueT (yHKUMM B n3onupoBaHHoOW ocobor Touke. dopMyrbl
ANs BbluMCneHnst BblveToB. OCHOBHasi Teopema O BblYETax.
MNpUMEHEHNE BbLIMETOB K BbIYMCMEHUIO  OMNpeaenéHHbIX
WHTErpanos.

https://edu.vsu.r
u/course/view.p
hp?id=7479




2.19| MNpeobpasoBaHue OnepaunoHHOE  WUCYMCMEHWE:  OCHOBHble  MNoHATUS | https://edu.vsu.r
Nannaca. onpegenenuns. CsonctBa npeobpasoBaHus  Jlannaca. | u/course/view.p
Tabnuua opurMHanos 1 n3oBpaxeHn. hp?id=7479
OTbickaHMe opurMHana no usobpaxeHuno. WHTerpan
MennuHa. PeweHne nuHenHbix  anddepeHumnanbHbIX
ypaBHEHUN C NMOCTOSAHHBIMM KoaghdpunumeHTamm
onepauuoHHbIM  MeTodoM. WHTerpan [oamensa u  ero
NPUMEHEHNE K pelleHuto anddpepeHLmanbHbiX YpaBHEHNIA.
PeweHne cuctem  ogHOPOOHBIX W HEOOHOPOAHbIX
AnddepeHLManbHbIX ypaBHEHUI OnepaLMoHHbIM METOLOM.
13.2. Tembl (pasaenbl) AUCUUNIUHBLI N BUAbI 3aHATUN:
Bugpbl 3aHaTMM (YacoB)
Ne Camoc
"y HanmeHoBaHue Tembl e . MNa6op | TosTe
q (pasgena) gucumnnnHbl Kum pakTu aTopH | NbHas | Beero
n yeckme Lie paBot
a
1 cemecT
1 eeTP 14 14 0 10 | 38
JInHenHas anrebpa
2 | BekTopHas anrebpa. 4 4 0 7 15
3 | AHanuTnyeckasa reoMeTpus. 10 10 0 15 35
4 BBeneHne B MaTeMaTMyeCKUn 6 6 0 10 29
aHanua.
5 ,ﬂquQ)e?eHumaproe VIC'-II/ICJ:IeHI/Ie 10 10 0 15 35
JYHKLMN OOHOMN NEepeMEHHOMN.
6 ,ElquQ)e?eHumaanoe ncuymncrneHue 10 10 0 15 35
YHKLMN HECKONBbKUX NEPEMEHHbIX.
2 cemecT
7 | S oomeetp . 6 6 0 12 | 24
HeonpeneneHHbln nHTerparn.
8 | OnpegeneHHbIn nHTerparn. 6 6 0 12 24
9 | KpaTHble nHTerpansi. 6 6 0 12 24
10 | BnemeHTbl BEKTOPHOIro aHanusa. 6 6 0 12 24
OOGblIKHOBEHHbIE
11 | andbdepeHumanbHble ypaBHEHUS 10 10 0 20 40
nepBoro nopsigka.
OObIKHOBEHHbIE
AnddepeHymanbHble ypaBHEeHUA
12 | BbICLUMX NOPAAKOB N CUCTEMBI 10 10 0 24 44
06bIKHOBEHHbIX AnddepeHLmanbHbIX
ypaBHEHUIA.
MecT
13 | 3 cemectp 4 4 0 4 12
Yucnosble pagbl.
14 | ®yHKUMOHanNbHbIE pPAObI. 6 6 0 8 20




15 | Pagbl ®ypbe. 6 6 0 8 20
16 | KomnnekcHble yncna n pyHKuuK. 4 4 0 4 12
17 | Paabl B KOMMNAEKCHOW obnacTtu. 6 6 0 6 18
18 | Teopus BbIYETOB N €€ NPUITOXKEHUS. 4 4 0 6 14
19 | NpeobpasoBaHue Jlannaca. 4 4 0 4 12

NToro: 132 132 0 204 468

14. MeToan4yeckme ykasaHus ans oby4varowmxcs N0 OCBOEHUI0 ANCLUNIIUHDI:

Mpn n3yvyeHnn gucumnnnmHbl peKoMeHayeTcs UCNonb30BaTh Cneaylmne cpeacTaa:

- PEKOMEHOYEMYIO OCHOBHYIO U OOMONHUTENbHYKO NUTEpaTypy;

- METOANYECKME YKa3aHNs 1 nocobus;

- KOHTPONbHbIE 3a4aHnsA ANs 3aKpenneHnsa TeopeTUYecKkoro Matepmana;

- 3IEKTPOHHbIE BEPCUN Y4EOHMKOB N METOOMNYECKUX YKa3aHUI NS BbINONHEHUS
npakTuyeckmnx pabor.

<Dopma opraHmnsauunmn CaMOCTOSATENbHOMN pa6OTbIZ noaroTtoBka K ayaUTOPHbIM 3aHATUAM;
BbINOSIHEHWE AOMAaLLHNX 3a4aHUN; BbIMOSTHEHUE KOHTPOJIbHbIX pa60T.

15. Nepe4yeHb OCHOBHOM U AOMOJSIHUTENIbHOM NUTepaTypbl, PECypCoOB WHTEpPHEeT,
Heob6XxoaAMMbIX ANA OCBOEHUA AUCLUMNIIUHDI:

a) OCHOBHas nuTeparypa:

Ne

NcTouHUK
n/n

WnbnH B.A. JluHenHas anrebpa u aHanutudeckas reometpus / B.A. InbnH, Kum
4. — 3-e nsg., nepepab. n gon. — Mocka: [MpocnekT | M3gatenbcTBo

1 MockoBckoro yHnsepcuteta, 2015 .— 393 c. (3bC «YHuBepcutetckas
bubnuoteka online»

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

Ckpblgnosa E.B. Jlunennasa anrebpa: yuebHoe nocobue / E.B. Ckpbignosa, O.O.
Benosa. — PocToB-Ha-[JoHy: ®eHuke, 2012. — 142 c.

Manbues, U.A. lluHenHas anrebpa: yuebHoe nocobmne. — OnekTpoH. [laH. —
3 CI16.: NaHb, 2010. — 380 c. (BBC «JIAHb»
http://e.lanbook.com/books/element.php?pll_id=610)

Mara3uHnukos J1.U. Jlunennasn anrebpa n aHanutuyeckast reometpusa / J1.U.
MarasunHHukoB; MarasnHHukoBa A.J1. — Tomck: 3nb KoHteHT, 2012 .— 180 c.
(OBC «YHuBepcuTeTckasa bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=208684)




Psabywko A.MN. NHanBmayanebHble 3agaHusa no Beiclwen maTtemaTuke. B 4-x 4
AHanutundeckas reomeTpus. AndpdepeHuymansHoe ncumcneHne yHKUMn ogqHom
nepemeHHon. 1. JlIunenHasa n BekTopHaa anredpa. / A.l. Pabywko; bapxatos
B.B.; epxasey B.B.; lOpytb N.E. — 6-e nsg. — MuHck: Bbicluas wkona,

2011 .— 304 c. (OBC «YHuBepcuterckas bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=119838)

Tep-Kpukopos A.M. Kypc matematmnyeckoro aHanusa / A.M. Tep-Kpukopos. - M.:
BuHom. JlabopaTtopus 3HaHun, 2012. — 678 c. (OBC «JIAHb»
http://e.lanbook.com/books/element.php?pll_id=4398)

MpotacosB KO.M. Matematuyeckmnin aHanua / KO.M. MNMpotacos. — M.: ®JIMHTA,

2012. — 164 c. (OBbC «YHuBepcutetrckaa bubnuoreka onlinex»
http://biblioclub.ru/index.php?page=book&id=115118)

FeBopksaH O.A. Matematuka. Matematudecknn aHanus. Y4ebHo- MeToanyeckmi
komnriekc / 3.A. N'eBopksaH; ManaxoB A.H. — MockBa: EBpasnickuin oTKpbITbI
nHcTuTyT, 2010 .— 343 c. (BBC «JIAHb»
http://biblioclub.ru/index.php?page=book&id=93168 )

MonbknHa E.A. CH60pHMK 3agaHM NO BbICLLIENn MaTeMaTuke ¢ obpasuamu
pewweHnn (matematnyeckun aHanma) / E.A. MNMonbknHa; CtakyH H. C. — Mocksa:
MITIY; Napatenbcteo «lMpomeTteny, 2013 .— 200 c. (OBC «YHunBepcuteTckas
6ubnunoTteka online»

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

10

Anbcesud J1.A. AnddepeHumancHble ypaBHeHus / J1.A. Anbcesud; MasaHuk
C.A.; Paconbko IN.A.; YepeHkoBa J1.IN. — MuHck: Beicwas wkona, 2012 .— 384 c.
(OBC «YHuBepcuTeTckasa bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=105733)

11

Actawosa N.B. lNMpakTtukym no kypcy «OuddepeHuymnansHblie ypasHeHusa» / UN.B.
AcTtawoBa; HukuwkuH B.A. — MockBa: EBpasnnckmin otkpbITbii MUHCTUTYT,
2011 .— 96 c. (OBC «YHuBepcutetckasa dbubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=90289)

12

NkpsaHHuKoB B.W. IpakTnkym no Bbicwen matemaTtuke. HTerpansHoe
ncuncneHne QyHKLMm ogHom nepeMmeHHon. OBbIKHOBEHHbIE
andpdepeHuymaneHble ypasHeHunsa / B.W. UkpsaHHukos; Leapy 3.6. —
Hosocnbupck: HI'TY, 2010 .— 124 c. (3BC «YHuBepcutetckas bubnuoreka
online»

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

13

Meggeges K.B. OudpdepeHunansHble ypasHeHus / K.B. Measeaes; LWanabipBaH
B.A. — MockBa: Bysosckas kHura, 2008 .— 356 c. (OBC «YHuBepcuretckas
omnbnunorteka online»

http://biblioclub.ru/index.php?page=book&id=129685)

14

Bepx6uukun B.M. YncneHHbie meTogbl (MaTeMaTU4eckmun aHanms un
00bIKHOBEHHbIe anddepeHunanbHble ypaBHeHus) / B.M. BepxOuuknn .—
Mockea: Oupekt-Meguna, 2013 .— 400 c. (B3BC «YHuBepcuterckaa 6ubnumorteka
online»

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




15

TyraH6aeB A.A. yHKUMKM KOMMNeKkcHoro nepemeHHoro / A.A. TyraHbaeB .—
Mocksa: ®nuHTa, 2012 .— 47 c. (3BC «YHuBepcuteTckas 6ubnmnorteka online»
http://biblioclub.ru/index.php?page=book&id=115140)

16

MankuH C.B. Teopust yHKLNA KOMMNIEKCHOIO NEPEMEHHOIO N onepaunoHHoe
ncumcnexune / C.B. NanknH .— Mocksa: N3gatenbcteo M TY um. H.3. baymaHa,

2011 .— 240 c. (OBC «YHuBepcutetckaa dbmubnuorteka online»
http://biblioclub.ru/index.php?page=book&id=257564)

17

Konaes A.B. Teopusa qoyHKLMIA KOMNIIEKCHOrO NepemMeHHOro: MeToguyeckme
yKasaHusi K BbIMONHEHWIO AomaluHero 3agaHusa / A.B. Konaes; JleBaHkos B.U.;
MacTtuxmn A. B. — Mocksa: N3gatensctBo MI'TY um. H.3. baymaHa, 2012 .— 40
c. (BBC «YHuBepcutetckas bubnmnoteka online»
http://biblioclub.ru/index.php?page=book&id=256775)

6) gononHuTenNbHas nuTeparypa:

Ne
NcTouHUK
n/n
KyapsiBues J1.[1. KpaTkuii Kypc MaTtemaTmMyeckoro aHanusa: [y4ebHuk ans
1 ctyoeHtos By3oB] / J1.4. KygpsBeueB .— M.: dusmatnur, 2005- .— ISBN 5-

92210183-8.T. 1: AuddepeHumnanbHOe U UHTerpanibHOe NCYUCTEHNA (PYHKLUIA
ogHon nepemeHHon. Pagbl .— M3g. 3-e, nepepab. — 2005 .— 399 c.

nbuH B.A. OcHoBbl MmatemaTtudeckoro aHanusa / B.A. UnbuH, 3.I. Mo3HAK . —
M.: ®namarnut, 2005- .— (Kypc BbICLLEN MaTEMATUKN U MaTeMaTUYECKON
dusunkn / nog pea. A.H. TuxoHosa [n gp.] ; Bein. 1) M. 1.— U3g. 7-e, ctep. —
2005 .— 646 c.

nbun B.A. OcHoBbl MmatemaTtudeckoro aHanusa / B.A. UnbuH, 3. MNo3HAK . —
M.: ®dusmatnut, 2005- .— (Kypc BbICLLIE MaTEMaTUKN U MaTeMaTUYECKON
dusukn / nog pea. A.H. TuxoHosa [u gp.] ; Bein. 2) M. 2 .— WN3a. 5-e, ctep. —
2006 .— 464 c.

Knetenuk [.B. C60pHUMK 3a0a4 N0 aHaANUTUYECKON reoMeTpumn: y4edbHoe nocobme
ansa sty3os / [1.B. Knetenuk; nog pea. H.B. Edoumoa .— U3ga. 17-e, ctep. —
CIo6 : Mpodeccus, 2007 .— 199 c.

Tennos C.E. JluHenHasa anrebpa v aHanutudeckas reometpusi / C.E. Tennos;
PomaHHukoB A.H. — MockBa: EBpasnncknm oTkpbITbln MHCTUTYT, 2011 .— 271 c.

(OBC «YHuBepcuTeTckasa bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=91063)

dununnos A.®. C6opHuKk 3agay no anddepeHumansHbiM ypaBHeHUAM / A. .
dununnos. — M.: NxeBck: PerynapHas n xaotudeckast guHamuka, 2005. — 174
C.

WabyHmnH M.A. C6opHMK 3aaa4 No Teopun YHKLUA KOMMSTIEKCHOMO NePEMEHHOIO
/ M.N. WabyHuH; NMonosuHkmH E.C.; Kapnos M.N. — 3-e n3a. (a3n.) .— Mocksa:
BEMHOM. J1abopatopus 3HaHun, 2012 .— 363 c. (3BC «YHunBepcuteTckas
BGubnuoteka online»

http://biblioclub.ru/index.php?page=book&id=222878)




B) MHCPOPMALMOHHbIE 3NEKTPOHHO-0BpasoBaTenbHble pecypchbl (oduumanbHble pecypcbl
NHTEepHeT)*:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HB BI'Y
2 http://e.lanbook.com/ - 3BC «JlaHb»
3 http://www.book.ru/ - 3BC «Book.ru»
4 http://biblioclub.ru/ - Bubnunokny6.py
16. MNepe4yeHb y4yebHO-MeTOANYECKOrO ob6ecnevyeHUs ANA CaMOCTOATENIbHOMN paboTbl

[ns camocToaTenbHoM paboTbl NpegnaraeTcs Nofb30BaTbCs OCHOBHOW U AOMOMHUTENBHON
nuTepaTtypou, ykasaHHOW B nepeydHsax B n.15, a Takke BO3MOXHOCTAMM PasSinyHbIX
MaTemMaTu4ecknx nakeTos, Takux kak Wolfram Mathematica, Gnuplot, MatLab, MathCad v gp.

17. UHcpbopMaLMOHHbIE TEXHONIOrMKU, UcCnonb3yeMmble ANA peanu3auum y4eOHOWM
OUCUMNIIMHbI, BKJIIOYaA nporpamMmHoe obecnevyeHne UM MHGPOPMALUOHHO-
cnpaBo4Hble cucTeMbl (MpU HEO6XO0AUMOCTH)

ﬂpl/l peanun3dauunn gucunniinHbl MOryT NCNoJib3oBaTbCA TEXHOJIOIMN 3JNTEKTPOHHOIO
o6yquM$| n ANCTaHUMNOHHbIe O6pa3OBaTeﬂbele TexHonormm Ha 6ase nopTtana edu.vsu.ru.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIIUHDI:

YyebHasa aygutopus Ans NpoBeaeHust 3aHATUIA NEKUNOHHOIo Tuna, NPakTU4ecKoro Tuna,
TEKYLLLero KOHTpornsi 1 NPOMEXYTOYHOW aTTecTauum

CneunanusnpoBaHHasa mebernb, HOyTOYK, MPOEKTOP, MEPEHOCHOM 3KpaH A5l NpoeKTopa Ha
lwratuee

Microsoft Windows 7, LibreOffice

lMomelleHne ana xpaHeHnss n NpomnakTMYeckoro obenyxnsaHusa y4ebHoro
obopynoBaHus

HOYTOYK, MPOEKTOP, MNEPEHOCHON 3KpaH Ans npoekTopa Ha wraTtuee Microsoft Windows 7,
LibreOffice

KoMnbloTepHbIN Knacc, ayautopus Ans rpynnoBbiX U MHOMBUAYaNbHbIX KOHCYIbTaLWN,
NnoMeLLeHne Anst CaMocToATENbHOW paboThl

CneunanusnpoBaHHas Mebenb, KOMMbIOTEPbI C BO3MOXHOCTLH MNOAKIIOYEHUS K CETU
«MHTepHeT» n obecnevyeHmem gocTyna B 3NEKTPOHHY UHAOPMAaLNOHHO-
obpasoBaTernbHy cpefy yHuBepcuteTa

Microsoft Windows 7, LibreOffice

19. OueHo4HbIe cpeacTBa ANA NpoBeAeHUs TeKylUueh U NPOMEeXyTOYHON aTTecTauumn
MopsiAoK OLIEHKM OCBOEHUs obyyawlmmucs yd4ebHoro marepuana onpegensieTcs
coaep)xaHneM crneaylLnx pasaenos ANCLUUNINHLI:

Nugumkatop(bl
Ne HanmeHoBaHuWe pasgena A P(b1) OueHo4Hble
KomneTeHumsi(n) | OOCTUXEHUSA
n/n ANCLUMNNAUHBI (Mogyns) cpeacTtea
KomMneTeHummn



http://biblioclub.ru/

OrlK-1.1, KoHTponbHas
1 Pasgenbl 1-3 OrK-1 OlK-1.8 pabota Ne1 (KUM
Ne1)
OrlK-1.1, Konnokesnym Ne1
2 Paspenbl 4-6 OrliK-1 OMNK-1.8 (KM Ne2)
OrliK-1.1, MepeyeHb
3 Pasnens! 1-6 OnK-1 OlK-1.8 3K3aMeHaLNOHHbIX
BOMpPOCOB CEMECTP
1 (KM Ne3)
OrllK-1.1, KoHTponbHas
4 Pasgenbl 7-9 OrlK-1 Or1K-1.2, pabota Ne2 (KUM
OrlK-1.8 Ne4)
OrlK-1.1, KoHTponbHas
5 Paspgenbl 10-12 OlK-1 OriK-1.8 pabota Ne3 (KUM
Ne5)
OrllK-1.1, [MepeyeHb
Or1K-1.2, 3K3aMeHauUMOHHbIX
6 Paspensi 7-12 OrK-1 OnNK-1.8 BOMPOCOB CEMECTP
2 (KM Ne6)
OrllK-1.1,
OlK-1.2, Konnoksnym Ne2
7 Pasgenbl 13-15 OrliK-1 OMK-1.6. (KM Ne7)
OrlK-1.8
OrllK-1.1,
OlK-1.2, Konnokesuym Ne3
8 Pasgensl 16-19 OrlK-1 OMK-1.6. (KM Ne8)
OlK-1.8
OrlK-1.1, [MepeyeHb
OlK-1.2, 3K3aMeHaUMOHHbIX
9 Paspenet 13-19 OrK-1 OMNK-1.6, | BoNpOCOB cemecTp
OrllK-1.8 3 (KMM Ne9)

20 TunoBble OLEHOYHble CpeAcTBa U MeTogMYecKuMe MaTepuanbl, onpegensiowue

npoueanypbl ouleHnBaHusA

20.1 TeKyLwWMA KOHTPONb YCNeBaeMoCTH

20.1.1 MNepeyeHb 3ag4aHUMN ANA KOHTPOJIbHbLIX paboT

KoHTponbHasa paboTta Ne1 no Teme «JInHenHas n BeKkTopHaa anrebpa. AHanuTuyeckas
reomeTpusa» (pasgenbl 1-3)

Mpumep KOHTPONbLHO-U3MepUTernbHOro matepumana Ne1

1. Hantu doyHaameHTanbHyto CUCTEMY peLleHun AN CUCTEMbI




X1+ 2xy +4x3 —3x, =0,

3xq + 5x, + 6x3 —4x, = 0,

4xq1 + 5%, — 2x3 + 3x, =0,
3xq +8xy + 24x3 — 19x, = 0.

2. Hantu cobcTBEHHbIE 3HA4YEHUs U COBCTBEHHbIE BEKTOpblI MaTpuubl:

2 -1 2
5 -3 3
-1 0 =2

3. [okasaTb, 4TO TpeyronbHuK ¢ BepwnHamn P(-2,-1), Q(6,1), R(3,4) aBnaeTca npsiMOyrofbHbIM.

KpuTepun oueHnBaHnst KOMNETEeHL U LLikana oueHok
BepHo BbINonHeHbl BCe 3a4aHNA KOHTPObHON OTNNYHO
BepHo BbINoOnNHeHbl ABa 3agaHns XOpOoLlOo
BepHOo BbINOSTHEHO O4HO 3a4aHue yOOBMETBOPUTENBHO
HeT HM ogHOM BEPHO PELLEHHON 3aga4n Hey0BreTBOpUTENbHO

KonnokBuym Ne1 no temam «BBegeHue B matemaTnyeckumn aHanus. ludcpepeHuymanoHoe

YacTb |

1.1.
1.2.
1.3.
1.4.
1.5.

1.6.

ncumucrneHme pyHKLUMMU OQHOM U HECKONBKUX NepeMeHHbIX» (pasaenbl 4-6)

Cnucok BONpoCcoB K KONMMTOKBUYMY

Mpenen yncnosown nocrnegosatensHocTn. Onpenenenune, npumepbl. OCHOBHbLIE TEOPEMBI
0 npegenax

Teopema 0 MOHOTOHHOW OrpaHNYeHHOW NocreoBaTeNbHOCTH

Yucrno e.

Mpeaen cdyHkumn. OgHOCTOPOHHME Npeaernbl. beckoHevHo marnbie n 6eCKOHEYHO
bonbLlne yHKUUN

HenpepblBHOCTb OyHKLUMK: onpeaeneHne. HenpepblBHOCTbL B TOYKE U HA MHTEpPBAare.
OcCHOBHbIE TEOPEMbI O CBOMCTBAX HENpPEPbIBHbIX (PyHKUMIN (6e3 foka3aTenscTs)

Toukun paspbliBa 1 UX Kraccudukayms

Yactb Il

2.1

2.2
2.3.
24,
2.5.
2.6.
2.7.
2.8.

OnpepeneHne Npon3BoAHON. BblumMcneHne NnpomM3BOAHbIX 3NEMEHTapHbIX YHKLMIA NCXOAN
N3 onpeaeneHus

[eoMeTpUYECKUIN CMbICST NPON3BOAHON. Y paBHEHME KacaTenbHOMW 1 HopMarnu
ApudmeTrka nponssoaHblX (Npasuna anddepeHLnpoBaHms)

OnpepneneHne n reoMeTpuU4ecknin CMblcn anddepeHumana

MponsBoaHasa o6paTHOM N HESIBHO 3aaHHON OYHKLUN

MponsBoaHble n guddepeHunansl BeicLMX nopsigkos. dopmyna JlenbHuua
[Mpasuno Jlonutans. MNpumep

dopmyna Tennopa. BeiBoa. CTaHaapTHbIE pa3noXeHus

Yactb llI




3.1. OnpepeneHne pyHKUNM HECKONBbKNX NepeMeHHbliX. Obnactb onpeaeneHus. MNpeaen un
HenpepbIBHOCTb PYHKLMN HECKONBbKMUX NepeMeEHHbIX

3.2. YacTHble Npon3BOAHbIE NEPBOrO N BbICLUMX NOPSAKOB

3.3. MNonHbIn anddepeHuman yHKLUN HECKOSbKNUX NepeMeHHbIX

3.4. CkansapHoe none. (pagueHT 1 NpoM3BOAHAs MO HarnpaBneHuo

3.5. ®opmyna Tennopa ans PyHKLUN HECKOSbKUX MEPEMEHHbIX

3.6. QKCTPEMYM (PYHKL MU HECKONBKNX NepeMeHHbIX. YCNOBHbIE 3KCTPEMYMbI.

B KOHTPONbHO-N3MEPUTENBHOM MaTepuane CoO4epPXXUTCst TPM BoMpoca: Mo OAHOMY U3 Kaxaomn
yacTu.

MpumMep KOHTPONbLHO-U3MepuUTenbLHOro matepuana No2

1. Toukm paspbiBa 1 UX Knaccudukauyms
2. OnpeneneHune 1 reoMeTpuyeckuin cmbicn anddepeHumana
3. ®opmyna Tennopa ans PyHKUUN HECKOSNbKUX NEePEMEHHbIX

Kputepun oueHnBaHnsa KoMneTeHL NI LLikana oueHok
[aHbl NONHbIe OTBETHLI HA TPX BOMpoOCca KOSoKBuyma OT/IMYHO
[aHbl NonHbIe OTBETHLI Ha [Ba BOMpoca KosirokBuyma XOpOoLlOo
[laH NONHbIM OTBET Ha OAWMH BOMPOC KOMMOKBUYMa yO0BrneTBOPUTENBHO
HeT oTBeTa HM Ha oanH BONpoC Hey0BNeTBOPUTENbHO

KoHTponbHas paboTta Ne2 no teme «HeonpeaenéHHbIN U onpeaenéHHbIN UHTerpansl. KpaTtHbie
MHTerpanbi» (pasaenbl 7-9)

I'Ipvlmep KOHTPOJNNIbHO-U3MEePUTENbHOIroO MaTepuana Ne4

Bblumcnutb MHTEerpanbl:

1.
j xdx _
(5 —3x2)7’
2.
f(x3 + 5x)Inxdx;
3.

J‘ dx
1+V2x+1
4. BblMMCNUTL TPONHOW MHTErpan

ﬂf xy%e*¥? dxdydz,

14



roe V — teno, orpaHudeHHoe nosepxHocTamu x = 0,x =2,y =0,y =3,z=1,z=5.

Kputepun oueHnBaHna KoMneTeHL i LLikana oueHok
BepHO BbINOSIHEHBLI BCE 3aaHNSA KOHTPOSIbHOMN OTIINYHO
BepHo BbINOMHEHbI TPU 3a4aHuUs XOpoLlOo
BepHo BbINoONHeHbI ABa 3agaHne yOOBMNEeTBOPUTENBHO
BepHOo BbINONHEHO MEHee ABYX 3adaHni Hey0BNeTBOPUTENbHO

KoHTponbHasa pa6oTta Ne3 no tTemam «dnemeHTbl BEKTOPHOro aHanu3a. O6bIKHOBEHHbIe
anddepeHumnanbHblie ypaBHEHUS NepBOro U BbiCLUMX NOopAAKoB» (pasaensl 10-12)

NMpumep KOHTpPONbLHO-U3MepuUTenbHoro matepuana Ne5

—

= T > F ~ ~
1. Myctb a(@) = (k,r); — BEKTOpPHOEe rorsie, 3agaHHOe B KaXOoW TOYyKe, Kk — MOCTOSAHHbIW.
Bbluncnutb div a;rot a.
2. y'+4y'+5y=0; y(0)=2,9(0) =0.

3. ¥+ 4y =8ctg2x, y (g) =5;y' (g) = 4.

4, y"" —y' =2e* + cosx, y(0) =y'(0) =y"(0) =0.
Kputepun oueHnBaHna KoMneTeHL i LLikana oueHok
BepHO BbINoOMHEHbI BCe 3aaHNA KOHTPOSIbHOMN OTIINYHO
BepHOo BbINOMHEHbI TPU 3a4aHuUs XOpoLlOo
BepHo BbINONHeHbI ABa 3agaHne yOOBMNEeTBOPUTENBHO
BepHo BbINONTHEHO MEHee ABYX 3adaHni Hey0BNeTBOPUTENbHO

KonnokeBuym Ne2 no temam «4ucnoBble u pyHKLUNOHaNbHbIE psAabl. PAabl Pypbe»

YacTtb |

1.1.
1.2.
1.3.
1.4.
1.5.
YacTb |l
2.1.
2.2.
2.3.
2.4.

YacTb Il

(paspenbi 13-15)

Cnucok BOMPOCOB K KOJIJTOKBUYyMYy

Uncnosown psaa. MNMoHaTre. Onpenenenne cxogsLlerocs n pacxoaduwerocs psaga
Heobxogvmoe 1 4ocTaTo4yHOE YCIOBME CXOAUMOCTIN 3HAKOMONOXUTENBHOMO psiga
[locTaToyHble MPU3HAKM CXOOMMOCTU 3HAKONOMOXUTENbHbIX psgoB: [’Anambepa u
pagukanbHbiv npu3Hak Kowwn.

[locTaTtouHble MPU3HAKU CXOOMMOCTU 3HAKOMONOXUTENbHLIX PSAOB. WHTErpanbHbIN
npusHak Kowwwu v npusHakn cpaBHEHUS.

3HakonepemeHHble pagbl. OnpegenexHne, npumMepsl, cxogumocTb. [pusHak JlenbHuya.

dyHKUMoHanbHbIN pag. OnpeneneHne. O6nacTb CX0ANMOCTH
CrteneHHble psigbl. Teopema Abens

WHTepBan n paguyc cxoguMocTn CTENEHHOro psaa

PasnoxeHne OCHOBHbIX 3arieMeHTapHbIX QYHKUMM B psg MaknopeHa




2.1. OpToroHanbHble U HOPMUPOBAHHbIE CUCTEMbI (PYHKLMIA

2.2. TpuroHomeTpudeckas cuctema yHKUnm

2.3. Teopema o koachbdumuymeHTax paga dypoe. Cymma psaga dypbe
2.4. PasnoxeHune YETHbIX N HEYETHbIX YHKUMIA B pag Pypbe

2.5. TloHaTne 06 nHterpane dypoe.

B KOHTPOJIbHO-U3MEPUTENIbHOM MaTepuarie cogep>xxmtca Tpu sonpoca: no ogHomMmy m3 Kaykgom
4acTu.

Mpumep KOHTPONbLHO-U3MepuUTenbLHOro matepuana Ne7

1. Heobxoammoe n [ocTaTo4dHOE YyCrOBME CXOANUMOCTM 3HAKOMOMNOXUTENbHOro paaa
2. WHTepBan n paguyc cxoguMocTn CTENEHHOro psaa
3. TpuroHomeTpuyeckasa cuctema pyHKUNN

Kputepun oueHnBaHnsa KOMNETEHL NI LLikana oueHokK
[laHbl NonHble OTBETHI HA TPWM BOMPOCA KOMMOKBUYMa OTNNYHO
[aHbl NoNHble OTBETHI HA ABa BOMpOCa KOMMoKBnyma XOpoLlo
[1aH NONHbIN OTBET Ha OAMH BOMPOC KOSIITOKBMYMa yAOBNETBOPUTENBHO
HeT oTBETa HM HaA OANH BONpPOC Hey40BNeTBOPUTENBHO

KonnokBuym Ne3 no temam «KomnnekcHble uncna. Pagbl B KoMmnnekcHon obnactu. Teopus
BbIYeTOB U eé npunoxeHus. NpeobpasoBaHue Jlannaca»
(paspenbi 16-19)

Cnucok BONpPOCOB K KONNTOKBUYMY

YacTtb |

1.1. KomnnekcHble yucna. Onpegenenne. Cnocobbl npeacTaBrieHne KOMMNIIEKCHOro YymMcna

1.2. ®opmyna dunepa. BeiBoa

1.3. OyHKuMA KomnrekcHoro nepemeHHoro. OnpegeneHne. OCHOBHblE 3neMeHTapHble
PYHKLUNN KOMMMAEKCHOrO NEPEeEMEHHOro

1.4. AHanutnyeckue yHkumn. Ycnosus Kowun-PrumaHa

1.5. WHTerpanbHasa opmyna Kowwm

YacTb |l

2.1. Yucnosble psagbl B KOMmMNiekcHom obnactu. AbcontoTHas cxogumocTb. Paguyc
CXOANMOCTM CTEMEHHOro psiga

2.2. Psppbl IlopaHa, onpegeneHuve. naBHas v npaBunbHas 4Yactu psga Jlopana. Konbuo
CXOOQMMOCTH



2.3. Ocobble ToukM M ux knaccudmkaums. PasnoxeHuve dyHkumm B pag JlopaHa okono
0COBON TOYKM

Yactb llI

3.1. BblueT (hyHKUMN B N30NIMPOBAHHOM OCOBOMN TOYKE
3.2. ®opmyna BblMUCEHMUS BblYeTa (BbIBOA)

3.3.  OcHoBHasa Teopema 0 BblyeTax

3.4. Jlemma XXopagaHa

3.5. [llpeobpasosBaHue Jlannaca. OnpegeneHne

3.6. Tabnuua opurnHanos n U3obpaxeHun

3.7. OTbiCkaHMe opurnHana no n3obpaxeHuro

B KOHTPONbHO-M3MEPUTENBHOM MaTepuane COAePXKUTCSA TpX BONpoca: Mo OAHOMY U3 Kaxdou
4yacTu.

Mpumep KOHTPONLHO-U3MepUTeNnbHOro Matepuana Ne8

1. WHTerpanbHaa popmyna Kowuum
2. Ocobble ToYKM N X Knaccudukaums
3. lpeobpasoBaHue Jlannaca. OnpegenexHue

Kputepun oueHnBaHna KoMneTeHL i Lllkana oueHokK
[aHbl NONHbIE OTBETHLI HA TPX BOMpOCca KOMMOKBMYyMa OT/IMYHO
[aHbl NoNHbIe OTBETHLI Ha [Ba BoNpoca KosinokBuyma XOpoLlOo
[1aH NONHbIN OTBET Ha OAWMH BOMPOC KOMMOKBUYMa yO0BNETBOPUTESTbHO
HeT oTBeTa HM Ha oanH BONpoC Hey0BMNeTBOPUTENbHO

21. NMpomexyTo4yHas aTrecTauus
21.1. Tepe4yeHb BONPOCOB K 3K3aMEHY:
(1 cemecTp)

1. OnpenoeneHnda: wMaTpuubl, OCHOBHOM W pacLUMPEHHOW MaTpul, KBadpaTHOW,
AnaroHarnbHoOW, eQUHUYHOW, HYNEeBOW U TPeyronbHOW, TPaHCMNOHUPOBAHHOW MaTpuL,.

2. JIMHelrHble 1 HeNUHeNHble onepaunn Hag MaTpuLaMmun: CNoXeHne, yMHOXeHUe MaTpuLbl
Ha Yncno, yMHOXeHue MmaTpuL, TpaHCcnoHnpoBaHue matpuy. Ix ceoncrea.

3. OnpegeneHuns: NepecTaHOBKM YuCEn, 4ucna WHBEpPCUA B  NepecTaHOBKe,
onpegenutens. BbluucrneHne onpegenutenss BTOPOro nopsigka, TPeTbero nopsiaka.
OcHoBHble cBOWCTBa onpegenutenda (04HO M3 HUX AokasaTb). KpuTepuin paBeHcTBa
HYI0 onpeaenuTens KBagpaTHoON maTpuubl (C AokasaTenbcTBoM). Teopema Jlannaca u
ee crneacTeus.

4. OnpegeneHnsa: MMHOpa Nopsiaka K, MMHOpA 3NeMeHTa maTtpuubl U anrebpandeckoro
AOMONHEHMA MaTpULbl, paHra MaTpuubl, SNEMEHTapHbIX NpeobpasoBaHnn MaTpuLbl.
[MoHATUE CUCTEMBbI M NUHENHBIX YPaBHEHUM C N HEM3BECTHLIMU. MeTOobl OKaNMNAOLLNX
MVHOPOB M 3NeMeHTapHbiX npeobpas3oBaHMM ONA HaxXOXOEHUS paHra MaTpuubl.



10.

11.

12.

13.

14.

15.

Teopema 06 WHBApUaHTHOCTU paHra MaTpuvubl OTHOCUTENbHOCTU 3fEMEHTapPHbIX
npeobpasoBaHuii. Teopema o 6a3McCHOM MUHOpE (POopMYyNUPOBKA).

Onpegenenus: NMHENHOro, 04HOPOLHOro N HEOAHOPOLHOIO ypaBHeHUS, pelueHus CJ1Y,
coBMecCTHOM 1 HecoBmecTHown CJ1Y, onpeaenéHHon n HeonpegenéHHon CJ1Y. Teopema
KpoHekepa-Kanennu. Kputepuin eguHcTBEHHOCTM pelwleHunsa CI1Y.

OkemBaneHTHble CJTY. QnemeHTapHbie npeobpasosaHusa CJTY. Metopg Maycca.
OnpeneneHuns HeEBbIPOXAEHHOW N obpaTHOM MaTpuubl. CBOMCTBaA 0BpaTHOM MaTpuULb
(c pokasatenbctBoM). KpuTepun cywectBoBaHus  obpaTHoM  matpuubl  (C
AokasatenbcTtBoM). MaTpuyHbIN MeTOA pelleHns cuctemol (BblBog popmynel). Metoa
Kpamepa (cbopmynmpoBka TEOPEMbI C JOKA3aTENbCTBOM).

OnpeneneHns cuUCTeMbl OAHOPOOHbLIX YpPaBHEHWA, TPUBUANbLHOIO peLleHus W«
HETPUBMAIBLHOTO  pelleHuns, @QyHOaMeHTanbHOM CUCTEMbI peLleHUn. Ycrosue
CYLLECTBOBaHMA HeTpuBManbHbiX peweHun. Csonctea peweHun CJIOY (c
AokasatenbctBoM). Teopema cyuiectsoBaHua ®CP.

[eneHne oTpe3ka B [aHHOM OTHoOWweHUM (C BbiBOgoM dopmyn). OnpenenexHne
npoekunn BekTopa Ha ocb. CBoWcTBa npoekuun. Hanpaenswowme KOCUHYCbl B
AeKapToBOM CUCTeMe KOOpAWHaT: onpegeneHve v BbiBO4 (OpPMYn, CBOWCTBO
HanpaensaLWMX KOCMHYCOB. Teopema 0 cBe4eHUN NUHENHbIX Onepauumn Hag BeKTopamm
K Takmm >xe ornepauusmMm Hag UX OOHOMMEHHbIMU KoOpAuHaTaMu (C AOKa3aTerbCTBOM).
JInHeHast 3aBUCMMOCTb N HE3aBUCUMOCTb CBODOOAHbBIX BEKTOPOB. Kputepumn nuHenHom
3aBUCMMOCTM ABYX CBOOOAHbBIX BEKTOPOB (AoKa3aTb) Kputepuin nMHENHON 3aBUCMMOCTU
Tpex CcBOOOAHbIX BEKTOpoB (fokasathb). [MoHsaTne 6Gasuca. Teopema (o 6asuce) o
pasnoXxeHnn BekTopa no 6asncy n egUHCTBEHHOCTU Pa3fNoXeHUs!.

CkanspHoe nponsBegeHne BEKTOPOB: onpeaeneHme n cBoncTea (qokasaTtb). CkanspHoe
npoussegeHne BEKTOPOB B AEKAPTOBOM CUCTEME KoopauHaT (C BbIBOOOM OOPMYIbI).
KpuTtepuin opToroHanbHoCTK (NepneHauKynspHOCTM) BEKTOPOB (AokasaTb).
OnpeneneHus: npaBon (NeBoW) TPONKN BEKTOPOB, BEKTOPHOrO NPOU3BEAEHUS.
CBoyicTBa BEKTOPHOro npou3BeaeHust (gokasaTb) U €ro reoMeTpuyeckuin CMbICH.
Kputepun KonnMHeapHOCTM BEKTOPOB (C [oOKa3aTeNnbCTBOM, WCMNOMb3yst BEKTOPHOe
npousBegeHne BEeKTOPOB). BbluMCneHne BEKTOPHOro npousBefeHus B OeKapTOBOW
cucTeme KoopAauHaT (C BbiBOAOM hopmynbl).

CmMmelwaHHoe npou3BeaeHre TPEX BEKTOPOB: onpeaeneHne n cBoncTea (4okasatb).
OnpegeneHne KoMMNnaHapHbIX BEKTOPoB. Kputepuii komniaHapHOCTUM TPEX BEKTOPOB
(BokasaTtb). BbluMCneHMe CcMelaHHOro npousBedeHus B OeKapTOBOW cuUCTeMe
KoopauHat (C BbIBOAOM opmynbl). [€OMETPUYECKMA CMbICIT  CMELUAHHOro
npounsBefeHns (gokasaTb TeopemMy O MOAYre CMeLLIaHHOro Npou3BeaeHuns).

JlnHeHoe NpoCTpaHCTBO: onpederieHne n npumepsl. JIMHeHble NoAnpoCcTpaHCTBa:
onpeaeneHune, KpMTepui NognNpocTpaHcTaa.

MoHaTMa 6asmnca u pasmMepHOCTU NMHENHOro npocTpaHcTBa. OnpegeneHne fIMHENHON
3aBMCUMOCTU U HE3aBMCMMOCTU BEKTOPOB JIMHEMHOro npocTpaHcTea. Kputepun
NMMHENHOWN 3aBUCMMOCTU BEKTOPOB JIMHEWMHOrO NPOCTpaHCTBa (AokasaTtb). dPopmyna
npeobpasoBaHnsa KOOpAUHAT BEKTOpA IMHENHOro NPOCTpPaHCTBa Npu npeobpa3oBaHum
ero 6asuca (BbiBOA).

lMoHaTne nuHenHoro oneparopa. Martpuua nuHenHoro oneparopa. CobcTBeHHbIe
BEKTOPbl U COOCTBEHHbIE 3HAYEHUs] NMMHENHOro orneparopa. [oKaxuTe, Y4TO Kaxabln



COBCTBEHHbIN BEKTOP COOTBETCTBYET OOHOMY COBCTBEHHOMY 3HaveHuto. [okaxute, 4YTo
€Cnn N — CoBCTBEHHbLIE BEKTOPbI OrnepaTopa ¢, OTHOCALLMECS K OOHOMY U TOMY Xe
COOCTBEHHOMY 3HA4YeHU A, TO UX NUHEeNHas koMbuHaums @xi+ Bx; cOBCTBEHHbIN
BEKTOp onepaTopa ¢, OTHOCALLMIACA K TOMY e COOCTBEHHOMY 3Ha4YeHu0. [lokasaTb, UTO
€CINU BEKTOpPbl M OTHOCATCHA K PasfuMyHblM COGCTBEHHBIM 3HAYEeHUSAM 4142 TO OHM
NIMHENHO HE3aBUCUMBbI.

16. XapakTepuUCTUYECKUI MHOrOYMEH U XapakTepUCTUYECKOe ypaBHeHue. Teopema o
HE3aBMCUMOCTM XapakTEPUCTUYECKOrO MHOrovneHa ot Bbibopa 6asuca (gokasaTtb).
KpuTepuin gnaroHanmsanmpyemMmocTu NMHENHOro onepaTtopa (4okasaThb).

17.T eomeTpU4eECKME BEKTOPLI: ONpeaeneHne, onepaumm CnoXXeHst BEKTOPOB U YMHOXEHUS
BEKTOpa Ha BELLEeCTBEHHOE YMCII0, CBOMCTBA onepauun.

18.JIuHeNHbIE KOMOWHAUMW TEOMETPUYECKMX BEKTOPOB, JIMHENHAs 3aBUCMMOCTb U
He3aBMCUMOCTb, 6a3nc W eOMHCTBEHHOCTb pasfnoXeHue BekTopa no ©Haswucy,
npeobpasoBaHme KOOPANHAT MPU CAOXEHNUN BEKTOPOB Y YMHOXEHUN Ha YACHO.

19.[lekapToBa CUCTEMa KOOPAMHAT: KOOPAMHATbl TOYKM W BEKTOpa, 3a4aHHOro ABYMS
To4YKaMu, gerieHne otTpeska B JaHHOM OTHOLUEHUN.

20.MMonsipHass cucTtemMa KOOpAMHAT Ha MAOCKOCTW, UWUNUHApPUMYEcKass M cdepunyeckas
CUCTEMbl KOOPAMHAT B MPOCTPaHCTBE.

21.CkansipHoe npou3BegeHne reoMeTpu4eckux BEKTOPOB: OnpederieHne M OCHOBHble
CBOWCTBA, CKansipHOe NMpPOU3BEAEHNE NMHENHBbIX KOMOWHauUuA, dbopmyna cKansipHOro
npov3BedeHns B KoopauHatax B OPTOHOPMMPOBAHHOM 0Oasnce, BblpaxeHue OfNHbI
BEKTOpa M yrna Mexay HeHyrneBbiIMWU BeKTopamMu 4yepes ckanspHoe npousseneHue,
dopMyInbl OPTOroHaNbLHOW NPOEKUMN BEKTOPA HA HanpaBfeHME HEHYNEBOro BeKTopa 1
pasfoXeHns BEKTopa No OpToroHansHomy 6asucy.

22.BekTOpHOE npou3BedeHne reoMeTpuYeckMx BEKTOPOB: onpeneneHne, OCHOBHbIE
CBOWCTBA, BEKTOPHOE MpounsBefeHNEe NMUHENHbIX KOMOMHauMK, opMyna BEKTOPHOro
npou3BedeHnst B NpaBOM OPTOHOPMUPOBaHHOM 6a3uce, opMeHTUpPOBaHHaAA nnowagb
napansnenorpaMmmMa Ha niocKOCTU U onpeaenuTernib BTOPOro nopsiaka.

23.CmMelwaHHoe npousBefeHNEe TreOMETPUYECKMX BEKTOPOB: oOnpeaenieHne, OCHOBHbIE
CBOWCTBA, CBA3b C OPMEHTMPYEMbIM 0O6bEMOM Napannenenunena n BolpaxeHne 4Yepes
KoopanHaTbl B NpaBOM OPTOHOPMUPOBaHHOM 6a3uce B BUAE onpeaenutens TpeTbero
nopsigka.

24.[JononHUTENbLHbIE CBOWCTBA BEKTOPHONO MNPOM3BEAEHUS: [OBOMHOE BEKTOPHOE
npoussegeHne, TOXAECTBO fkobu, ckanspHoe npou3BedeHue [AOBYX BEKTOPHbIX
npousBedeHun, QopmMyna KOCUHYCOB CEepuUYecKon TreoMeTpuKn, BEKTOPHOEe
npouseseneHne n gopmynsl Kpamepa.

25.Mpeobpa3oBaHMe KOOpAMHAT BEKTOpa M TOYKM Npu 3amMeHe 6asuca u gekapToBomn
CUCTEMbl KOOpAMHAT, BWA MapanfenbHbIX MEPEHOCOB, OTPAXEHWA UM MNOBOPOTOB
NSIOCKOCTN B KOOpAWHATaXxX B MOAXOASLLEN AeKapTOBON CUCTEME KOOpAUHAT.

26.YpaBHEHMs1 NpsIMOM Ha NNOCKOCTU: obuiee, HopMarnbHOe, B OTpe3Kax KOOPAMHATHbIX
ocen, NapameTpuyecKkme, KaHOHMYECKOe, MO ABYM TOYKaM, Yepes onpenenntens.

27.YpaBHEHMS MNIOCKOCTM B MPOCTpPaHCTBE: o0buiee, HopmarnbHOE, B OTpe3kax
KOOPAMHATHbLIX OCeNn, napaMmeTpuyeckue, KaHOHMYEeckoe, Mo TPeM TodkaMm, 4epes
onpegenuTens.



28.YpaBHeHUs NpsAMON B MPOCTPaHCTBE: 3adaHWe CUCTEMOW ABYX NMUHEWHbLIX YpaBHEHWN,
napameTpuyeckne ypaBHEeHUH, KaHOHMYECKoe, No ABYM TOYKaM.

29.00pMyIbl PACCTOAHUA MeXay OBYMSI TOYKaMK, OT TOYKM A0 NPSMOW Ha MMOCKOCTU, OT
TOYKM OO MNOCKOCTU B NMPOCTPAHCTBE, OT TOYKU OO NPSMOM B NPOCTPaHCTBE, Mexay
napansenbHbIMU N CKPELLMBAKOLWLNMUCS NPSIMbIMU B MPOCTPaHCTBE.

30.Bbluncnenne yrnoB mexny ABYMS HEHYNEeBbIMW BeKTOpamMu, Mexay MpsiMbiIMU Ha
MSIOCKOCTU, MeXOy MMOCKOCTSAMU B MPOCTPAHCTBE, Mexay MPsSiMOA U NIOCKOCTLIO B
NPOCTPaHCTBE.

31.9nnMnc:  KaHOHWYecKkoe ypaBHEHWE, CBOWCTBA CUMMETPUM U XapaKTEPUCTUKW,
dokanbHoe, AUPEKTOPUanbHOE N ONTUYECKOe CBOMUCTBA.

32.Mvnepbona: KaHOHMYEeCKoe YypaBHEHWEe, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKM,
dokanbHoe, ANpeKTopmnanbHoOe N ONTUYECKoe CBONCTBA.

33.Mapabona: KaHOHWYECKOE YypaBHEHWE, CBOWCTBA CUMMETPUM WU XapaKTePUCTUKW,
dooKanbHO-gMpeKTopuanbLHoe U onTuyeckoe CBONCTBA.

34.MpuBegeHne o6LIEro ypaBHEHUS KPMBOW BTOPOro nopsigka Ha  MNIIOCKOCTU
KaHOHMYEeCKoMY BUAY.

35.9nnMncona: KaHOHMYECKoe YypaBHEHWE, CBOWCTBA CUMMETPUM U XapaKTepUCTUKW,
Teopema O KpYroBblX CEYEHUSIX.

36. KOHYC: kaHOHUYeCcKoe ypaBHEHNE, CBOMCTBA CUMMETPUKN, TEOPEMA O MNNTOCKNX CEYEHUAX
KpyroBoro KoHyca.

37.0QHONOMOCTHBIN M OBYNOMOCTHbIN  rMnepbononapl: KaHOHUYECKOE YpaBHEHME,
CBOWCTBA CUMMETPMUU, TEOPEMA O NPSAMOSIMHENHBLIX 06pa3yoLLNX.

38.OnnunTudecknn 1M runepdonunyecknin napabonougbl: KaHOHWYECKOE YpaBHEHWE,
CBOWCTBA CUMMETPUU, TEOPEMA O NPSAMOSIMHENHBLIX 0OPa3yoLLNX.

39. Knaccmndpumkaumsi u Bug LMNUHOAPUYECKNX NMOBEPXHOCTEN.

40. MHoXxecTBa. BewectBeHHble yncna. CBoncTBa BeLEeCTBEHHbIX Ymcen. Mogynb uncna,
uenasa u gpobHasi YacTw.

41.MeTtog maTemaTnyeckon nHaykumn. buHom HetotoHa. TpeyronbHuk MNackans.

42.OrpaHn4YeHHble MHOXECTBA. TO4YHble BEPXHASA M HWXHASA rpaHn. CBOWCTBO MOMHOTHI
MHOXeCTBa BELLEeCTBEHHbIX Yncen.

43.Jlemma 06 oTAENUMOCTM MHOXECTB. JIeMMbl O CUCTEME BIIOXEHHbBIX OTPE3KOB.

44, OTtobpaxeHusi. BsammHo ogHo3Ha4vyHoe oTobpaxeHne. ObpaTtHoe oTobpaxeHue.

45.MowHocTe  MHOXecTBa. CuyeTHble  MHOXecTBa. HecuyeTHOCTb  MHOXecTBa
BELLECTBEHHbIX YMCen.

46. KomnnekcHble Yncna. Onepauymm Hag KOMMAeKCHbIMU Yncnamun. TpuroHoMeTpruyeckas u
nokasaTesnbHble POPMbl KOMMNEKCHOro Ymucna.

47.4YucnoBble nocnegoBatencHoCcTU. [Npenen nocrnegoBaTenbHOCTU. BeCcKOHEYHO Marnble

nocrnegoBaTenibHOCTU U X cBoMCcTBa. beckoHeyHOo Bonblume nocnegoBaTenbHOCTH.
48. ApucpmeTtnyeckme ceoncTea npegena. lNpeagensHbl Nnepexoq B HepaBeHCTBaXx.
49. MOHOTOHHbLIE NocriegoBaTenbHOCTU. Teopema Benepwtpacca.

50.Yucno "e".

51.MognocnenoBatenbHOCTU. YacTudHble npegensl. BepxHuin n HWXHUA npegensl
nocrnegosaTenbHocTW. Teopema bonbuaHo-Beneplitpacca.

52. Kputepun Kowwmn cxogmMmocTum nocrenoBaTenbHOCTW.



53. ®yHkumK. Mpegen yHKUMU. JKBUBANEHTHOCTb onpegeneHui no Koww u no NeiHe.

54. ApnpmeTtryeckme CBOMCTBa Npenenos, NpefernbHbi Nnepexo B HepaBeHCTBax).

55.3ameyvaTernbHble npegens.

56. OgHoCcTOpOHHMe nNpeaensl MOHOTOHHbIE YHKUMK. [Tpegen MOHOTOHHOW PYHKL MK,

57 .Kputepuin Ko cyuiectsoBaHUA npegena gyHKLun.

58. Knaccudmkaums 6eckoHe4YHOo Mmanbix u 6eckoHeqHo 6onbLlinx BenmynH. O-cMMBOnMKa.

59. HenpepbIBHOCTb (byHKLUMN B TOuKe. CBONCTBA HENPEpPbIBHbIX (OYHKLNA.
HenpepbIBHOCTb CIIOXHOW OYHKLUN. DneMeHTapHble PyHKUUK.

60. Knaccudukaumusa Toyek paspbisa. [Npumepsl.

61.1 1 2-a Teopembl Kowwn 0 PyHKUNSAX, HENPEPbLIBHbLIX HA OTPE3Ke.

62.1 1 2-a TeopemMbl Beneplitpacca o yHKUMAX, HENPEPbIBHbIX HA OTpeskKe.

63. ObpaTtHasa pyHkuusa. Teopema o6 obpaTHOM PYHKUMM ONSS MOHOTOHHOW HernpepbiBHON

yHKLUMN.

64. PaBHOMepHasa HenpepbIBHOCTb oyHKUMW. Teopema [enHe-KaHTopa.

65.NMpounssogHasa pyHKLMM B TOYUKe. [ eoMeTpruyeckn u pusndeckun cmbicr. MNpumepsbl.
lMponsBogHasa npousBeneHnss PyHKLMM Ha YUCNO, CYMMbl (PYHKLUKW, NPOU3BELEHUS U
YacTHOrO.

66.dndpdepeHuman dyHkumn. Mcnonb3oBaHne audpdepeHumnana gna npubnmkKeHHbIX
BbluMcneHun. Cease  audppepeHumpyemoct 1 HenpepbiBHOCTU.  [MpaBuna
AnddepeHupoBaHus.

67.pounssoagHas crnioxxHon dyHkummn. MNponssogHas obpaTHOM YHKLNN.

68. [MponsBoaHbIe aneMmeHTapHbIX PYHKLUMUNA.

69. MHBapuaHTHOCTL  hbopmbl  nepBoro auddepeHumnana. [lpousBogHas QyHKLUN,
3aaHHON NapaMeTpUYECKN.

70.MpounsBoagHble 1 andppepeHumansl  BbiCWMX nopsigkoB. [lpaBuno  Jlembuuua.
HapyLweHne nHBapnaHTHOCTU popMbl 2-ro AnddepeHumnana.

71.Bo3pactaHme u ybbiBaHWe QyHKUMM B TouKe. JloKanbHble 3KCTpemMyMmbl. Teopema
depma.

72. Teopembl Pona u INlarpaHxa.

73. Teopema Koww.

74.PackpblTne HeonpeaeneHHocTen. [Npasuno Jlonutans.

75. dopmyna Tennopa ¢ ocTaTo4HbLIM YrieHOM B dhopme [NeaHo.

76. dopmyna Tennopa ¢ octatodHbIM YrieHom B coopme JlarpaHxa (6e3 gok-sa). Popmyna
Tennopa ans OCHOBHbIX OYHKLIUN.

77.ocTaTouHble ycnoBusa akctpemyma (1-e, 2-e u 3-e gocT. ycn.)

78.Bbinyknble dyHKumn. Toukn nepernba.

79. AcumnToThl. MiccnepoBaHue noBeaeHns yHKUMA C NMOMOLLbHO MPOU3BOAHbBIX.

80. PYHKUMN HECKOSbKUX nepemMeHHbIX. ['paduk yHKUMM OBYX nepeMeHHbIX. JIMHuM n
NOBEPXHOCTU YpOBHS. PaccTosiHne B npocTpaHcTBe Rn. OTKPbITbIN U 3aMKHYTbIW LIap,
chepa. OkpecTHOCTb TOYkM B npocTpaHcTBe Rn . [MpsiMmoyronbHble M LWIapoBbie
OKPECTHOCTH.

81.YacTHble NpOn3BOAHbIE. AnddepeHuman. Heobxoanmoe ycnosue
anddepeHumpyemocT  oyHkunmn. [pumep, nokasbiBawoWwmMik, 4YTO Heobxopumoe
ycrnosue anddepeHumMpyeMocTu He ABNAETCH JOCTaTOYHbIM.



82. loctaTtouHoe ycnosue audpdepeHUnpyeMocTn PyHKLUN.

83.Teopema 0 aucpdepeHLUnpPYEMOCTN CNOXHOW (PyHKUuK. dopmyrna AN BblYUCIEHUS
YaCTHbIX NPON3BOAHbLIX CITOXHON (PyHKLUN.

84.lMpounssogHas No HanpaereHno. [ pagneHT.

85.4YacTHble npou3BOAHbIE BLICLUMX MNOPSAKOB. TeopemMa O paBeHCTBE CMeELUaHHbIX
npou3BoaHbIX. [uddepeHynansl BoICLUMX NOPSLKOB.

86.HesBHbIE (pyHKUMN. Teopema O HEABHOW (DYHKLMN.

87.Matpuua Akobun. AkobuaH. BsaanmMHO 0gHO3Ha4HbIEe OTOBpaXKeH s,

88.3KCTpeEMYM (DYHKUUM MHOrMX nepemMeHHbiX. Heobxoaumbie ycrnoBusi 3KCTpemMyMma.
[locTaToOYHbIE YCNOBUS SKCTPEMYMA.

89.YcnoBHbIN 3KCTpemyM. [Npsamon meTon OTbICKaHUA YCMOBHOro akcTpemyma. Meton
JTarpaH»a oTbICKaHUA YCIOBHOIO 3KCTpemMyma.

B ak3ameHaLnMoOHHOM BuneTe Tpu Bonpoca.

Kputepun oueHnBaHnsa KOMNETEHL NI LLikana oueHokK
[aHbl NoNHbIe OTBETHLI HA TPX Bonpoca OTNNYHO
[aHbl NonHble OTBETHLI HA ABa Bonpoca XOpoLlo
[1aH NonHbIN OTBET HA OANH BOMPOC yAOBNETBOPUTENBHO
HeT oTBEeTa HM Ha 0guH BOMNpPOC Hey40BNEeTBOPUTENBHO

(2 cemecTp)

1. lNMepBoobpa3Had wn HeonpeaeneHHbin wuHTerpan. CBoncTBa HeonpeaeneHHoro
uHTerpana. TabnunuyHble wuHTerpanbl. 3amMeHa NepeMeHHbIX. WHTerpmpoBaHMe no
4yacTsaMm.

2. NHTerpupoBaHue npoctenwmnx gpoben nepBoro, BTOPOro U TPETbLEro TUMNOB.

3. WHTerpupoBaHne npoctenwmnx apoben 4yerBeptoro Tuna. WIHTerpmpoBaHue
paunoHanbHbIX QYHKLMNA.

4. WNHTerpupoBaHue HEeKOTOpPbIX nppaunoHanbHOCTEN. BuUHOMMHanNbHbIE
anddepeHymansl.

5. WHTerpupoBaHue yHkumm R(sin X, cos Xx).

6. WHTerpupoBaHue pyHkumin . icnonb3oBaHne oopMyn NOHUXKEHUS CTEMEHN.

7. OnpegeneHHbin nHTerpan. MNpumMepbl MHTErPUPYEMON U HEUHTErPUpPYEMON (PYHKLUN.
Heobxognmoe ycnoBme MHTErPUPYEMOCTMN.

8. BepxHue n HuxHme cymmbl Japby. Nx ceorctea. Heobxoaumoe n octatoyHoe yCnoBus
WHTErpnpyemMocTu.

9. Knaccbl UHTErpnpyembix QyHKLNN.
10.0OcHOBHbIE CBONCTBA MHTErpMpyeMbiX OYHKLMIA 1 onpeaeneHHoro nHTerpana.



11.CBoncTBa ornpegeneHHoro uHTerpana, BblpaXaeMble HepaBeHCTBaMu. VIHTerpanbHag
Teopema o cpefHeM.

12.0npeneneHHblin  vHTErpan  Kak  QyHKuMs  BepxHero npegena. dopmyna
HbtoToHallenbHuua.

13.KpuBble B NpoCTpaHCTBE U Ha NAOCKOCTU. CnpsamMnaemble Kpusble. [nvHa KpuBow.

14.KBagpvipyemble durypbl Ha nnockoctu. [nowagb nnockon durypbl. BelpaxeHue
nnoLwagn KpMBOMMHENHON TpaneLmm ¢ NOMOLLIbIO OnpeaesieHHoro nHTerpana.

15.OYyHKLUMN HECKONbKUX NepeMeHHbIX. 'paduk pyHKUMM OBYX NepeMeHHbIX. JIHuM u
NoOBEPXHOCTWN ypoBHS. PaccTtosiHne B npocTpaHcTBe Rn. OTKPbITBIN 1 3aMKHYTbIW Liap,
chepa. OkpecTHOCTb TO4YkM B npocTpaHcTBe Rn . [psiMoyronbHble M LWIapoBbie
OKPECTHOCTM.

16.YacTHble Npon3BOAHbIE. AnddepeHuman. Heobxoanmoe ycnosue
anddepeHuympyemoctn  oyHkumnmn. [pumep, nokasbiBawoWwmMik, 4YTO Heobxogumoe
ycrnosue anddepeHumMpyemMocTu He ABNAeTCs OCTaTOuHbIM.

17.JoctaTo4Hoe ycnosue andpdepeHLnpyemMocTn PyHKLMN.

18.Teopema 0 AnddepeHUMpyeMOCTU CROXKHON (yHKuun. Popmyna ans BblYUCNEHUS
YaCTHbIX NPON3BOAHBIX CAOXHOM (PyHKUMK. [ponssogHas no HanpasneHuto. pagueHT.

19.[1BoniHOM nHTerpan. Teopema o cBegeHUN ABOMHOIO MHTEerparna K noBTOPHOMY.
ApOVUTUBHOCTL ABOWHOrO MHTErpana no obnactu.

20.Mnowagb B KPUMBOMWHEWHbIX KOoOpAWHATax. 3amMeHa nepemMeHHbIX B [BOWHOM
nHterpane. lNponsBogHas ABOMHOro MHTerpana no obnactu. MNpunoxeHusa OBOWHOro
WHTerpana.

21.TponHon wuHTerpan. CBefeHwe TPOMHOIO WHTErpana K MOBTOPHOMY. 3ameHa
nepeMeHHbIX B TPOMHOM MHTerpane. NpunoxeHna TPOMHOro uHTerpana.

22.KpvBOnuHenHble WHTerpansl nepBoro poga. HaTtypanbHblin NapameTp KpUBOW.
CBefeHne KpUBOSNIMHENHOIO MHTErparna K onpeaeneHHomy.

23.KpuBonuHenHsle nHTerpanel BToporo poga. CeegeHve K onpegeneHHoMy uHTerparny.

24.®opmyna [MpuHa.

25.YcnoBus He3aBUCMMOCTU KPUBOJTMHENHOrO MHTErpara BTOporo poga ot nyTu.

26.lMoHaTue noBepxHocTU. [nowaas NoBEPXHOCTN.

27.NoBepxHOCTHble  uHTerpanbl nepsoro poga. dopmynbl AN BblYUCNEHUSA
NOBEPXHOCTHbLIX WHTErpanoB MepBoro poga Ans napaMeTpuyecku U siBHO 3afaHHbIX
NOBEPXHOCTEMN.

28.04HOCTOPOHHME M OABYCTOPOHHWME MOBEPXHOCTU. [1OBEPXHOCTHbIE UHTErpanbl BTOPOro
poga. ®opmynbl AN BblYUCIEHUA MOBEPXHOCTHLIX MHTErpanoB BTOPOro poga Ans
napamMmeTpuy4eckn N iBHO 3aJaHHbIX MOBEPXHOCTEMN.

29.dopmyna Octporpaackoro. ®opmyna CTokca.

30.HecobcTBEHHbIE MHTErPanbl NepBoro 1 BToporo poaa. lNpumepbl. NaBHoOe 3Ha4veHue
HEecoBCTBEHHOro MHTerpana.

31.Mpn3Hakn CXOAMMOCTM HECOBCTBEHHbIX WHTerpanoB. AGCOMTHas W yCrnoBHas
CXOOMMOCTb HecobCTBEHHbLIX WHTerpanoB. [MpusHaku [Oupuxne n Abens. lNMpumepsi
abCconTHO M YCNOBHO CXOASLLMXCA NHTErparnos.

32.3anucb rpagueHTa, AOMBepreHuuun, poTtopa M onepaTtopa Jlannaca ¢ NOMOLLbIO
oneparopa.



33.0npeneneHre NOBEPXHOCTHLIX UHTerpanos 1 poda v opMynbl A58 BbIYMCHEHUS.

34.0npegeneHne NOBEPXHOCTHbLIX UHTErparnos 2 poaa u opMysbl AN BblYUCIIEHUS.

35.dopmyna CTtokca.

36.Dopmyrnbl AN BbIYUCEHNUS NNOLWaaN NMOBEPXHOCTM.

37.[0BoncTBEHHbLIE HA3MCHI.

38.3anncb B TEH30pHbLIX 0603HAYEHUAX Npeobpa3oBaHms KOOpPAMHAT BEKTOPOB U MaTpuL
NIMHENHBIX ONepaTopoB Npu 3aMmeHe basuca.

39.KoappuuneHTtobl Jlama.

40.0OnpegeneHne n npuMepbl OPTOroHanbHbIX CUCTEM KOOPAUHAT.

41.MoTeHumnanbHble Nons.

42.ConeHoupganbHble nons.

43./\HBapuaHTHOE onpeaerieHne anBepreHuLuu.

44.3anucb rpagueHTa, AuBepreHuuu, potopa u onepartopa Jlannaca € NOMOLWbBIO
oneparopa.

45.\HBapuaHTHOE onpeaerneHne portopa.

46.KoBapmaHTHbIE N KOHTpaBapuaHTHble KoopAMHaTbl BEeKTopa.

47.06uiee onpeneneHne TEH30POB NMPOU3BOSIbHOMO Nopsiaka.

48.MMpnBeaeHne KBagpaTUYHbIX POPM K KAHOHUYECKOMY BUAY METOAOM COOCTBEHHbIX
BEKTOPOB.

49.dopmyna OcTporpaackoro-lraycca.

50.0npegeneHne  obbikHOBEHHOro  AudpdpepeHumansHoro  ypaBHeHusi.  [Mopsigok
ypaBHeHus. PelweHne, nHterpaneHas kpusas. Nprmepsi.

51.3apava Kowwn, HavyanbHble OaHHble. [[eomeTpuyeckas nHTepnpetaums 3agaydn Koww.
dopmynmMpoBKa OOCTATOYHbIX YCIIOBUN CYLLECTBOBAHUS U €OUHCTBEHHOCTU peLLeHUns
3agaun Kowwn. O6wee wun 4acTHoe pelweHns anddepeHLmanbHOro YypaBHEHMS.
Mpumepsbl.

52.PasnuyHble TUMNbl ypaBHEHUN NepPBOro Nopsaka, HTerpypyemble B KBagpaTypax.

53.YpaBHeHUs NepBoro nopsanka, He paspelléHHble OTHOCUTENbHO NpousBogHon. Metoa
BBeAeHMs1 napameTpa. YpaBHeHusa JlarpaHxa, Knepo. Npumepsi.

54.Teopema CyLLEeCTBOBAHUA U €QUHCTBEHHOCTU pelleHns 3agavm Kowwn ans ypaBHeHUs
NepBoro NopsiAka, He paspeLléHHOro OTHOCUTENbHO npounssogHon. Ocobble pelleHuns,
ornbatouime cemencTea peweHun. lNprmvep HeeaUHCTBEHHOCTU pelleHns 3agaym Kowwu.

55.MpocTenwme Tunbl ypaBHEHUIN BbICLUMX NOPSLAKOB, AOMYCKAKOLLMX MOHUXEHME nopsiaka.

56.0npegeneHne CcuUCTeMbl OObIKHOBEHHbIX AU depeHUManbHbIX  ypPaBHEHUN B
HopmanbHoM dopme. opsaok cucTembl, pelleHne cuctembl. 3agjadva Kowwn gns
HOpPManbHOM CUCTEMbI, HayanbHble AdaHHble. [eomeTpuyeckass WHTepnpeTauus
pelweHus 3agayn Koww.

57.Teopema cyuwecTBoBaHuUs  peweHuss 3agaum Kowwu and  oBbIKHOBEHHOro
anddepeHumanbHOro ypaBHEHUA NEPBOro nopsaka.

58.Teopema eOMHCTBEHHOCTM pelweHns 3agaun  Kowwm gns oBbIKHOBEHHOrO
anddepeHumanbHOro ypaBHEHUA NEPBOro nopsaka.

59.Teopema cyulecTBoBaHMS peweHus 3agadn Kowm ana cuctembl OObIKHOBEHHbLIX
anddepeHymanbHbIX ypaBHEHU B HOPManbHOW hopMe.



60.Teopema eOuHCTBEHHOCTU pelweHns 3adauv Kowu ana  cuctemsbl  (NUMHEenHbIX?)
06bIKHOBEHHbIX AnhdepeHLManbHbIX ypaBHEHUIN B HOpManbHON hopMe.

61.JlInHeHaa 3aBUCMMOCTb M HE3aBUCUMOCTb CUCTEM BEKTOP-QYHKUMK. JlMHenHoe
NPOCTPaHCTBO  peLlUeHUA  JIMHEWHOW  OO4HOPOAHOM  CUCTEMbl  OBbIKHOBEHHbIX
AnddepeHymarnbHbiX ypaBHEHUN B HOpMaribHOM hopMe U ero pasMmepHOCTb.

62.06Lwee pelweHne OOHOPOAHON CUCTEMbI OObIKHOBEHHbBIX AnddepeHumanbHbIX
ypaBHEHMI B HOpMarbHOW hopme. TeopemMa 0 CTPYKType 06LLero peLleHns.

63.dyHOamMeHTanbHaa  cUCTEMa  pPELUEHUn  JINHEWHOM OAHOPOAHOW  CUCTEMbI
0ObIKHOBEHHbIX AnddepeHumnanbHbiX ypaBsHeHun. dyHaameHTanbHas marpuua n eé
CBOWCTBA.

64.0npegenutens BpOHCKOro cucteMbl BEKTOP-(YHKLNIW 1 €ro CBOMCTBA.

65.dopmyna JlnyBunns.

66.00Lee pelweHne HEOAHOPOOHOM CUCTEMbI NUHENHbIX OObIKHOBEHHbIX
anddepeHymanbHbiX ypaBHeHU. TeopemMa 0 CTPYKType obLiero peweHus.

67.MeTton BapuauMn TMOCTOAHHbLIX AN HaXOXOEHUSI YaCTHOrO peLlueHust JIMHENHOW
HEeOQHOPOAHON cUCTEMbI OObIKHOBEHHbIX AnddepeHumanbHbiX ypaBHEHU.

68.dyHOaMeHTanbHas  cuctemMa  peweHun  fIMHEWHOM  OOHOPOAHOW  CUCTEMb
06bIKHOBEHHbIX AnddepeHLManbHbIX ypaBHEHUIN C MOCTOAHHBIMM KO3 PULMEHTaMN.

69.BbigeneHe OencTBUTENbHbIX — PEeleHUrM  JIMHEMHOW  O4HOPOAHOM  CUCTEMbI
0ObIKHOBEHHbIX AnddepeHUnanbHbIX YpaBHEHUA C MOCTOAHHBIMU AENCTBUTENbHbIMU
KoahpuumeHTamu.

70.J1nHelnHble 0bbikHOBEHHbIE AndbdepeHUnanbHblE YpaBHEHNST N-0ro NopsigkKa.
OKBMBAnNeHTHOCTb cucTemMe OObIKHOBEHHbIX AuddepeHunanbHbIX ypaBHEHUI N-Oro
nopsaka.

71.JlnHenHasa 3aBUCMMOCTb U HE3aBUCUMOCTb CUCTEM (PYHKUUI. JINHEMHOE NPOCTPaHCTBO
peLeHnin ogqHOPOAHOro SIMHEMHOro 0OLIKHOBEHHOrO AnddepeHUmnanbHOro ypaBHeEHNs!
N-0ro nopsifika, ero pasmepHocTb. PyHaaMeHTanbHasa cucTtema peLleHnin oqHOPOAHOro
ypaBHEHMs1 N-0ro nopsigka. Teopema 06 obLiem peLieHn 0gHOPOAHOrO ypaBHEHMS.

72.0npegenutens BpoHCKOro cuctembl oyHKLMIA 1 €ro CBONCTBA.

73.006wee pelleHne HeogHOPOLHOro FIMHEMHOro OObIKHOBEHHOro AuddepeHumanbHOro
ypaBHEHMsI N-0ro nopsigka. Teopema o CTPYKType obLLero peLeHuns.

74.MeToa Bapuauuu MNOCTOSIHHBIX [Afs MOUCKa YaCTHbIX pelleHUA HeoOHOPOAHOro
NMHENHOro 0BbLIKHOBEHHOrO AnddepeHLnanbLHOro ypaBsHeHUS N-0ro nopsigka.

75.0yHOaMeHTanbHaa cuUcTeMa peleHnn OAHOPOOHOro JIMHEWHOro OOBbLIKHOBEHHOIO
anddepeHumanbHOro ypaBHeHU N-oro nopsigka ¢ NOCTOSAHHLIMU KO3 dULMeHTaMu.

76.MocTpoeHne obuiero peleHns HeogHOPOAHOro  JIMHEMHOro  OObIKHOBEHHOMO
AnddepeHumanbHOro ypaBsHeEHUsT C MOCTOSAHHbIMU KO3dhdumumeHTamm n cneymanbHom
npaBoun YacTbHo.

77.BbloeneHne OEnCTBUTENbHBIX PELUeHU OAHOPOAHOro JNMHEWHOro OObIKHOBEHHOro
AnddepeHumanbHOro ypaBHeEHUA N-oro nopsigka ¢ NOCTOAHHLIMU OENCTBUTENbHLIMA
KoahpuumeHTamu.

78.YpaBHeHune Junnepa.

79.lloHATHME YCTOMYMBOCTM peLlleHna cuctembl anddepeHumanbHbiX ypaBHEHUA B
HopMarnbHoOM oopMe. ACUMNTOTUYECKAs YCTONYMBOCTb. YCTOMYMBOCTb TOYKM MOKOSI.



80.Knaccudumkaumsa To4eK MOKOS CUCTEMbl AOBYX JMHEWHbIX OAHOPOAHbLIX YpaBHEHUW C

NOCTOSAHHBLIMU KO3 ULMEeHTaMu.

81.Teopema 06 MccneaoBaHUN YCTOMYMBOCTU HYNEBOrO PELLEHUS CUCTEMbI MO NEPBOMY

NPUBIIMXKEHNIO.

82.Teopembl JlsinyHoBa 06 YCTOMYMBOCTM HYNEBOrO pPELUEHMS CUCTEMbI. DYHKLUM

JlanyHoBa.

83.HenuHenHble cuctembl OObIKHOBEHHbIX AuddepeHUnanbHbiX ypaBHeHun. [lepBble

WHTErpanbl CUCTEMbl OObLIKHOBEHHbLIX AuddepeHUnanbHbiX ypaBHEHUNA. Kputepuin
nepBoro uHTerpana. O6wmn uHTerpan cuctembl. CUMMeTpudHas dopmMa CUCTEMBbI
AnddepeHymarnbHbIX ypaBHEHUN.

B ak3ameHaunoHHOM buneTe TPpW BOMpoca.

KpVITepI/II/I OLleHMBaHMsS KOMMNeTeHU Lllkana oueHokK
[aHbl NonHbIe OTBEThI Ha TpW BOMpoca OTIMNYHO
[laHbl NOMNHbIE OTBETHLI HA ABa Bomnpoca XopoLwo
[laH NonHbIN OTBET Ha OAUH BOrnpoc yOooOBIEeTBOPUTENIbHO
HeT oTBeTa HK Ha oaunH BOMnpocC Heya4OoBNEeTBOPUTESIbHO

10.

11.

(3 cemecTp)

Uucnosble psagbl. CBoncTBa cxogawmxcsa pagos. Heobxogmmoe ycnosme cxogMMmocTu
psaga. FeomeTpuyeckasa nporpeccus. FlapmoHu4eckui pag.

Teopema cpaBHEHMSA AN NONOXUTENbHbLIX PAA0B. TeopeMa CpaBHEHUSI B NpeaenbHOon
dopme. OB0OLLEHHBIV rapMOoHMYeckuit psabl. CneunanbHbIn NPU3HaK CPpaBHEHUS.
MpusHakn Kowwn n Janambepa. NHTerpanbHbin npusHak Kowu.

Pagbl ¢ Nnpon3BonbHbIMKM YneHamn. ABCOnTHaAA M yCrnoBHast cxoammocTb. [Mpumep
YCIOBHO cxofserocs psga. Teopema o nepectaHoBKe YneHoB abCoMNTHO CXOASLLEro
psga. Teopema O nepecTaHOBKE YMEHOB YCIOBHO cxoasduierocs psga (Teopema
Pumana). 3Hakouepeayromeca pagbl, npuaHak JlenbHuua.

dyHKUMOHanNbHbIE pagbl. [MoTodevyHas w  paBHOMepHas cxogumocTu. [lpusHak
Beneplwtpacca paBHOMepPHON CXOA4UMOCTH psiga.

CBolicTBa paBHOMEPHO CXOASALLMNXCA NOCrneaoBaTenbHOCTEN U PAO0B -.

CteneHHble pagbl. VIHTepBan u paguyc cxoguMmocTu. NodneHHoe uHTerpMpoBaHue u
AnddepeHupoBaHme CTeNeHHbIX psgoB.

PasnoxeHne d¢yHKUMN B cTeneHHOW psd. PasnoXeHust OCHOBHbIX 3f1eMEHTapHbIX
PYHKLUA.

Mepuoagndeckmne dyHkunn. OcHOBHas TpuroHomeTpudeckaa cuctema Pag dypbe no
OCHOBHOW TPUFOHOMETPUYECKOM CUCTEME.

CpegHee kBagpaTnyHoe oTkroHeHne. CBOMCTBO YaCTUYHbBIX CyMM psaga dypbe.
HepaBeHcTBO beccens.

KomnnekcHasa goopma TpuroHomeTpudeckoro psga dypbe.




12. Teopembl O CXOAMMOCTU U paBHOMEPHOW cxogumocTu psga dypbe.

13. UHTerpan dypbe Kak npegenbHas dopma paga Pypee. MNpeobpasoBaHue dypbe.

14. KomnnekcHble yncrna. [lenctensa ¢ KOMnIiekCHbIMU Yymucramun. KomnnekcHas nnockocTb.
Moaynb 1 apryMeHT KOMMJSIEKCHOro 4mcna, ux csonctea. KomnnekcHoe conpsixxeHue.
feomeTpuyeckass WHTepnpeTauusi KOMNMEeKCHbIX 4Yucen. Onepaunn BO3BeAEHUS B
Luenyi cTteneHb W KU3BMevYeHue KopHs, dopmynbl dunepa M Myaspa. [lpumepsl
MHOXECTB Ha KOMMMEKCHOW MIOCKOCTU.

15.MlocnegoBaTenbHOCTM  KOMMMEKCHbIX — yucen. [lpegen  nocnepoBaTenbHOCTU
KOMMMeKCcHbIX 4ucen. Heobxogumoe U1 JocTatovyHOE  YCNoOBME  CXOOAUMOCTM
nocrnegoBaTenibHOCTU KoMnsiekcHblx yncen. Kputepui Kowwn. lMoHATME GeCKOHEYHO
yAarneHHou ToYkn. PaclumpeHHas KoMmnmeKkcHasa ninocKOCTb.

16.MloHATHE YHKUMN KOMMMEKCHON nepeMeHHon. OpAHo3HayHble W OO4HOMUCTHbIE
oToOpaxeHunsa. OOpaTHble (yHKUMK. DnemeHTapHble  (YHKLUMM  KOMMJIEKCHOM
nepemMeHHoOn: NUHenHas W ApOOHONMMHEeNHas (YHKUUSA, 3KCMOHEHTa W forapudm,
CTereHb C NPou3BOSibHLIM Mokasartenem, PyHKumna XXyKOBCKOro; TpUroHoMeTpuyeckune
n runepbonunyeckue PyHKUUN.

17.Tpegen yHKUUM KOMIMMEKCHOW MepeMeHHOW. HenpepbiBHOCTL M paBHOMepHas
HenpepbIBHOCTb.

18. AndpdpepeHumMpyeMocTb MO  KOMMSIEKCHOM nepemeHHon. Ycnosua Kowwun-PumaHa.
AHanuTudeckmne yHKLUN N UX CBOUCTBA. [ eOMETpUYECKUn CMbICIT MOAYIIA U apryMeHTa
NPON3BOAHON aHaNUTUYECKON PYHKLMN. [TOHATME KOH(POPMHOro OTOBpaeHus.

19.HTerpan OT YHKUUM KOMMNEKCHONW NepeMeHHOW MO KPUBOW Ha KOMIMIEKCHOM
MSIOCKOCTWN, €ro CBOWCTBA, CBA3b C KPUBOMUHEWHBbIMW WHTErpanamu, cBefeHue K
WHTerpany no AencTBUTENbHOM NePEMEHHON, 3aMeHa NepemMeHHOMN.

20.WHTerpanbHaa Teopema Kowwn. HeonpegeneHHbln wHTerpan, nepBoobpasHas,
dopmyna HetoToHa-JlenbHunua, nHterpaneHas popmyna Kowmn-Agamapa.

21.NHTterpan Kowwn. UHTerpanbHaa dopmyna Kowun. dopmyna cpegHero 3HavyeHus.
MpyHUMN Makcumyma Moaynsa aHanuUTUYeCcKon PyHKUUK.

22.WHTterpan tmna Kown M BO3MOXHOCTb ero gunddepeHunmpoBaHUsa Mog 3HaKoM
WHTerpana. beckoHevHasa anddepeHunpyemMocTb aHanuTUYecknx pyHkumn. Teopema
Mopepa. Teopema Jlnysunns.

23. iHTerpansbl, 3aBucsdwmne ot napamerpa.

24. OyHKUMOHanebHble psaabl. PaBHoOMepHas cxogumocTb. [lovneHHoe uHTerpvpoBaHue
paBHOMEPHO cxoasuierocs psiaa. [Nepeas n BTopasi TeopeMbl Benepwtpacca o psgax
aHanUTUYeCcKnX PyHKLNN.

25.CteneHHble pagbl. Teopema Abensd. Kpyr cxogumoctn. ®opmyna Kowmn-Agamapa ans
pagunyca cxogummocTtun. Pag Tennopa. Teopema O npeactaBfieHUM aHanmUTUYECKOWn
dyHKUUKM psgom Tewnrnopa.

26.NpaBunbHble 1 ocobble TOYkM yHKUMW. Hynn aHanutudeckon yHkuumn. Teopema o
HYNSX aHanuTuyeckon yHKuun. EQMHCTBEHHOCTb onpefeneHns aHanuTuy4eckon
dyHKUMK. MHOXecTBa 3aaHnA aHanUTUYeCcKon OyHKL UK.

27.T1oHATME aHaNUTUYECKOro NPoaoIKeHUs. AHanNnMTUYEeCKoe NPoaoMKeHNe Yyepes obLLyio
nogobnacte AByx obnacten. Teopema O Hanuuum OoCOBOM TOYKM Ha rpaHuue Kpyra
CXOOMMOCTM CTEMNEeHHOro psga Ang  aHanutudeckom JQyHKUuu. AHanutmnyeckoe
npoaorkeHne 4Yepes obOWMKM y4acTOK rpaHuubl AByX obnacten. AHanuTuyeckoe



NPOAOIHKEHNE C OeNCTBUTENbHOW Oocu. PacnpocTpaHeHne Ha KOMMMEKCHYK MfOCKOCTb
COOTHOLUEHUN, CnpaBegnmMBbiX Ha AencteutenbHon ocu. [loHATMe pumMaHoBOU
NOBEPXHOCTU N TOYKM BETBIIEHUSI MHOMO3HAYHbIX (OYHKLUNA.

28.Psp JlopaHa, obnacTtb ero cxogMMmocTu. PasnoxeHne aHanutudeckon yHKLUN B psg
JlopaHa, eQMHCTBEHHOCTb PasfioXeHUs.

29.M30nmMpoBaHHble  0COObIE TOYKM OAHO3HAYHOW aHanuTMyeckonm dyHkumn. Ux
Knaccudgukauusa no nosegeHuo oyHkunm n pagy JlopaHa. Teopembl 06 ycTpaHUMOM
ocobon Touke 1 o nontoce. Teopema Coxoukoro-Benepuitpacca o cyL,ecTBeHHO ocobom
Toyke. beckoHeYHO yaaneHHas Touyka Kak ocobasi.

30.MoHATre BblveTa. OCHOBHasi TeopemMa TeopUn BbiHETOB. BblunMcneHmne BbIYETOB.
[MpMeHeHMe BbIMETOB K BbIYMCNIEHMIO ONpeAerieHHbIX U HECOBCTBEHHbBIX UHTErpanos.
Jlemma XKoppaHa.

31.JTorapupmuyeckunii BoideT. MNpuHunn aprymenTa. Teopema Pywe. OcHoBHasa Teopema
BbicLlen anrebpsbl.

32.KoH(popMmHbIe oTOGpaxeHua. Heobxoanmoe n gocTaTOYHOE YyCroBve KOHGOPMHOCTU
oToOpaxeHns. OCHOBHble NPUHUUMbI  KOH(POPMHBIX  OTOBPaXeHWn:  NPUHLMN
COOTBETCTBUS rpaHunL, Teopema Pumana (6e3 gokasaTenscTaa).

33. KoH(popMHbIe 0ToBpaxkeHus1, oCyLeCcTBsieMble 3NeMeHTapHbIMU PyHKUMAMU. JpobHO-
nuHenHasa oyHKUMs n ee ceonctea. O6wmin Bua 4pobHO-NMHENHOro 0TOBpaXXeHUs Kpyra
Ha cebs1 1 BepXHEN NonynsiocKoCcTU Ha Kpyr. PyHkums >KyKOBCKOro un ee CBOMCTBA.

34.[apMOHUYeECKME (PYHKLMU Ha MAOCKOCTU, UX CBA3b C aHANUTUYECKUMU (PYHKLMUSAMMW.
MpeobpasoBaHue onepartopa Jlannaca npu KOHPOPMHOM OTOBpaxeHun. NpumeHeHne
KOH(POPMHbIX OTOOpakeHMM B 3agadax anekTtpoctatuku. 3agada [Oupuxne,
npuMeHeHne KOHOPMHbIX OToBpaxeHnn ona ee peweHuns. dopmynel NyaccoHa ang
Kpyra v ana BepxHen nonynnockoctn. 3apadya PobaHa- onpegeneHve nnOTHOCTM
pacnpegeneHus 3apsga Ha ngearnbHO NPOoBOAsLLEM NPOBOAHMKE.

35.peobpasoBaHue Jlannaca n ero ceowncTBa. V3obpaxeHne aneMeHTapHbIX yHKLUMWNA.
CeovicTBa nsobpaxeHus. Teopema MennuHa, popmyna obpawieHnss npeobpasoBaHus
Nannaca. [lpumeHeHne npeobpasoBaHua Jlannaca K peleHnto  NMHENHbIX
anddepeHymanbHbiX ypaBHEHUI. N300paxeHne Npon3BeneHus.

36. MeToa nepesana.

B ak3ameHaLMOHHOM BuneTe Tpu Bonpoca.

Kputepun oueHnBaHnsa KoMneTeHL NI Llikana oueHok
[laHbl NONHbIE OTBETHLI HA TpU Bonpoca OTIINYHO
[laHbl NonHbIE OTBETHLI HA ABa Bonpoca XOpOoLlo
[laH NonHbIM OTBET HA OAMH BONPOC yOOBMNEeTBOPUTENBHO
HeT oTBeTa HM Ha OAMH BONPOC Hey0BNeTBOPUTENbHO

20.3. MeToanyeckmne matepuanbl, onpeaensaoLwme npoueaypbl OLLeHUBAHUA 3HAHUMN,
YMEHUN, HaBblKOB U (unu) onbiTa A[eATEeNbHOCTU, XapaKTepu3yrLwux 3Tanbl
c¢hopMmupoBaHNAa KOMNETEHLUN



OueHka 3HaHWK, YMEHUMA W HaBbIKOB, XapakTepusylowas aTanbl (OpPMUPOBAHUS
KOMMETEHUMN B paMKax M3Yy4eHUs OUCLUMMIUHBI, OCYLLEeCTBMSAETCA B XO4E TeKyllen u
NPOMEXYTOYHOW aTTecTauunm.

Tekywasa artrectauusi NPOBOAUTCSA B COOTBETCTBMM C [lOoNOXeEHMeM O TekyLien
aTTecTauum obyyawwmxca nNo nporpamMmmamMm Bbicliero obpasoBaHusi BopoHexckoro
rocydapCTBEHHOro0 yHuMBepcuTeTa. Tekywaa artrectaums npoBoauTcs B dopme
KOHTPONbHbIX paboT. Kputepun oLeHnBaHnA yka3aHbl BbiLLE.

MpomexyToyHas aTtTecTauMs npoBoguTCA B cooTBeTcTBUM C [lonoxeHuem o
NPOMEXYTOYHOWN aTTecTaummn obyyaroLmxcs No nporpaMmMam BbicLLEro obpasoBaHus.

22. ®OHA OUEHO4HbIX cpeancTB, peKkoMeHAyeMbIX K UCMOJNIb30BaHUA B Xo4e NPOBEePKU OCTAaTOYHbIX
3HaHUN (OLleHKe AOCTUXEHUA pe3ynbTaTOB OCBOEHUA FWICLIMHHVIHbI)

TecTOBbIN KOHTPONb — 1
YacTtb | 3agaHus ¢ Bbibopom oTBeTa (kax0obiti omeem — 1 6asn)

1) YKkaxute pesynbTaT ckansipHoro nponseseneHust Bektopos da = {—1,2,3}; b= {0,1,2}

A:0
b: 1
B: 8
-8
OTtBeT: B

2) YKaxute KaHOHU4YecKkoe ypaBHeHne napabosnbl

2 2

y
+2=1

X
.az
xZ 2

B: - =1

“a? b2



B:y2+x2=2p
M y2=2px
OtBeT: [

3) yKaxkuTe NponsBoaHyo yHKUMKM f(x) = sin? x

A: cos2x

b: sin2x

B: 2sinx
Iy =2cosx
OtBeT: b

4) ona dyHkumm u(x,y) = x? — 2xy cMellaHHas BTopas NPou3BoaHas paBHa
A: 2

b:0

B: -1

M1

OTtBeT: B

5) npeaen }Ciir(l)(l + x)i paBeH

A e

b:

B:1

ro

OtBeT: A.

YacTb Il 3agaHus ¢ kpaTknum OTBETOM (KaxObili omeem — 2 6arina)

1) YkasaTb 3HaueHue onpeaenuTens
1 2

-3 2
OTBer: 8.
MosicHeHue: onpegenuTenb MaTtpuubl 2x2 BbIYUCNSAETCA Kak pasHOCTb MNPOU3BEAEHUN
3NEeMEeHTOB rnaBHOM 1 N0b6oYHONM AnaroHann, Takum o6pas3om, ykazaHHbIN onpeaenuTenb paBeH
1-2—-(-3-2) =8.

2) Ykasatb f''(0) ana dyHkumm f(x) = xe*.

OTtBer: 2.

MosicHeHuMe:
fll — (xex)ll — (2 + x)ex;fll(o) — 2 . 1 — 2

3) Ykasarb uy,(1,1) ans dpyHkumm u(x, y) = x2cos(x — y).

OTtBerT: 1.



MNosicHeHue:
ul, = 2cos(x —y) — 4xsin(x —y) —x%2cos(x —y); u,(1,1) =2-0—-1=1.

YacTb Il 3agaHusa ¢ pasBepHyTbIM OTBETOM (3adayva 1 — makcumym 4 6arnna, 3adadva 2 —
makcumym 5 6arsnsnos)

1) Nyctb A(—6,—1), B(—4,—-4), C(—1,—6), D(—3,—-3). dokasatb, 4YTo ABCD — pomb
M HANTW ero nrowiaab.

OTtBeT: S = 5.

PelweHue:

AB =DC = (2,-3),AD = BC = (3,-2), |AB| = |AD| = V13, S=
~|AC||BD| = 3-5v2- V2 =

2) Onpenenutb aKCTpeMyMbl yHKUUM f(x) = x2e*.

OTBerT:

4
Xmin = 0; fmin = f(O) = 0; Xmax = —2; fmax = f(—Z) = 6_2 ~ 0,541.

PeweHue: onpegenvm nepsyto NPpoOM3BOAHYHO (OYHKLMIO U HAWAEM €€ HYINW:
f'(x) = 2xe* + x%e* =xe*(2+x) = 0;x; = —2;x, = 0.
lNpu nepexoge 4epes 3HayYeHMe —2 NPon3BogHaa MeHSEeT 3HaKk ¢ "+ " Ha " — ", crnegoBaTerbHO,
AaHHas To4yka — ToYKa MakcuMmyMa; npu nepexoge yepes 3HadyeHne 0 nponsBogHas MEHSAET 3HaK
c"—"Ha"+", cnegoBaTenbHO, AaHHas TOYKa — TOYKa MUHUMYMA. Takum obpasom:
Xmin = 0 fmin = £(0) = 0; Xppax = =2 frnax = f(=2) = 64_2 ~ 0,541.

Kputepmn oueHnBaH1Us KOMNETEHLNNI LLIkana oueHok

B pesynbTaTte BbINOMHEHUS 3adaHus obydarowmica Habupaet
oT 17 po 20 ©Gannos. lpu 3tom 3agaHua dactu Il moryT
oLueHuBaTbCA YacTuyHo. B cnyyae ponywleHuMs HEKOTOpbIX OTnnyHo
HETOYHOCTEN (Hanpwuwmep, BblYNCINTENBHOM OLLMGKM),
OOMYCKaEeTCsi HEMOMHOE CHWXXeHME 6ansoB U YacTU4Has oLeHKa
3aaHus.

B pesynbTarte BbINONHEHUS 3adaHns obyvaronincsa Habmnpaet
oT 12 go 16 6annos. Xopotuo

B pesynbTaTte BbINONHEHUS 3adaHnst obyvatonincs Habmnpaet
oT 8 no 11 6annos. YaoBneTBOpUTENBLHO

B pesynbTarte BbINONHEHUS 3adaHnst obyvaromnncsa Habmnpaet
MeHee 8 Gannos HeynosneTBopuTensHO

TecTOBbIN KOHTPOIb — 2



YacTb | 3agaHusa c Bbibopom oTBeTa (KaxObiti omeem — 1 6asn)
1) YkaxuTe nepBoobpasHyto Ansa GyHKuum x3 + x

A: 0,25x* + 0,5x% + x
B: 0,25x% — 0,5x%2 + 2
B: 0,25x%* 4+ 0,5x%2+ 1
M x* + x?
OTtBeT: B

o 2
2) YkaxunTe 3Ha4YeHne onpeaenéHHoro nHTerpana f_z(x3 + 2x)dx:

A: 0

b: 2

B: 4
-1
OtBeT: A

3) FeomeTpudeckmit cmbicn uHTerpana [f; dxdy

A: 06bEM NpM3Mbl BLICOTON 1 C OCHOBaHWEM, 3a4aBaeMbiM 06nacTbio S
B: nnowaab S

B: anuHa kpnBon, oxsaTbiBaloLLEN S

I": He MEeEeT reoMeTprUYEcKoro cMbicna

OtBeT: b

4) ypaBHeHne y' + 2xy = x OTHOCUTCS K ypaBHEHMUAM
A: c pasgensowmMmmcs nepemMeHHbIMN

B: BepHynnu

B: Pukkatn

[": IMHENHBIM HEO4HOPOAHBLIM YPaBHEHUAM

OtBert:

5) Ykaxunte obuiee peweHne anddepeHumansHoro ypasHeHusa y'' + 4y =0
A: Cicos2x + Cysin2x

B: C;e?* + C,e™%*

B: C; + Cyx

I (Cicos2x + Cysin2x)x

OTtBeT: A.

YacTb Il 3agaHus ¢ kpaTkum oTBETOM (KaxObiti omeem — 2 6arsna)

1
1) Bblumcnuts unTerpan [ arctgxdx



OtBer: 0.
BapuaHTbl pelweHun:
Cnocob I. f(x) = arctgx — HEYETHaA PYHKUMSA, UHTErPUPyEMasi N0 CUMMETPUYHBIM NPeAenam,
cnepgoBaTernbHO, UHTerpan paseH 0.
Cnocob Il. HenocpeactBeHHOE BblYMCNEHNE AAET

1 u=arctgx dv=dx 1

f arctgxdx = dx = xarctgx|:, +f xdx
1 du = V=X 114+ x?
1+ x2
T m 1 NE
:Z—Z-l-zll’l(l'i‘x ) _1:0-

2) YkaxuTe peweHune 3agaym Kowm y' + xy = 0; y(0) = 1.
x2

OTBeT: y(x) = e 2.
MosicHeHune: faHHOEe ypaBHEHUE SABMSIETCA YPaBHEHWEM C pa3fensoMMNCS NepeMeHHbIMU,

nosTomy:
2

y' +xy=0-dy+ xydx =O—>d—y+xdx= 0 - In|y| +x7= InC
x? g x?
y=Ce 2-y(0)=1=Cykx)=e 2.
3) Hanunwwute hopmyny MHTErpupoBaHna No YacTaMm:
OTBerT:
[ udv = uwv — [ vdu.

YacTtb Il 3agaHusa ¢ pasBepHyTbIM OTBETOM

1) Bblumcnutb nnowanb KpUBONMHENHOW Tpanewum, obpasoBaHHOM OTPE3KOM
o VA
ropusoHTansHon ocu OX B UHTEpBane [O'E] n rpacdomkom yHKuMK f(x) = cosx.

PeweHue:

/2
T

j cosxdx = sinx|} = 1.
0
OTBeT: 1.

2) Pewwutb 3agavy Kowmn y"" — 2y’ +y = 0; y(0) = 0;y'(0) = 1.
PeweHwue:
CocTaBnsieM xapakTepuCTU4EeCKOe ypaBHEHNE:
k? —2k+1=0->k=1.
3anucbiBaem obuiee pelieHne anddepeHumansHOro ypaBHEHWS:
y(x) = (C1 + Crx)e*.
3apava Kowwu:
y(0) =0:C, = 0;y'(0) = C,(1+0)e® =C, = 1.
PewweHne:
y(x) = xe*.
OTBerT:



y(x) = xe*.

KpI/ITepVIVI OLIEHMBAHUS KOMMETEHUNI

LLIkana oueHok

B pesynbTare BbiNonHeHUs 3aaaHus o6ydatoLumincs Habupaet ot 17
o 20 6annoe. Mpu atom 3agaHus YacTu Il MoryT oueHuBaTbCs

yacTMyHo. B  cnyyae [ONyLIEHUS HEKOTOPbIX HETOYHOCTEM OTnnyHo
(Hanpumep, BbIMUCAMTENBLHOM OLINOKKW), OOMYCKaeTCs HEeMnoriHoe

CHWXeHWe 6annoB 1 YacTUYHas OLEHKA 3afaHus.

B pesynbTate BbiNONHEHNS 3adaHus oby4datomincs HabupaeT ot X

12 po 16 Gannos. opowo

B pesynbTarte BbINONHEHNS 3agaHnsa obyvarowmincsa Habupaet ot 8

1o 11 6annos. YOoBNeTBOpUTENBHO
B pesynbTarte BbINONHEHNA 3agaHns obyvaromincsa Habupaet

MeHee 8 GannoB HeypoeneTBoputensHO

YacTtb | 3agaHus ¢ BbiGopom oTBeTa (kax0obiti omeem — 1 6asn)

TecTOBbIN KOHTPOSb — 3

l) Ykaxunte HecyLLl,eCTByPOLLLVIVI NPMU3HaK CXoaMMOCTUN YNCITOBOIo pAaga

A: I’Anambepa
b: cpaBHeHus
B: Kowuu

I": PeweTHnKoBa
OtBer:

2) O6nacTblo CXO0QUMOCTM psifa Yoy

A: (-, +x)
b: (—x,0)
B: (0, +0)
(11
OtBeT: [

3) MNMpoagonxnte paBeHCTBO z + z* =

A: 2Rez
b: 2Imz
B: 0

I |z|?
OtBeT: A

(_1)nxn—1
ABNAETCA NHTEepBarl.




4) opmyna e™* = cosx + isinx HOCUT UMS

A: Jlannaca
B: MyaBpa
B: Ounepa
I": JlanyHoBa
OTtBeT: B

5) dyHkumio f(x) = x? — 2 packnagbiBaloT Ha MHTepBane [—m, ] B pAg Pypbe. B pasnoxeHum
OyayT npucyTcTBOBaTh

A: TonbKko cnaraemble, cogepxatime sin(nx)

b: TonbKko cnaraemble, cogepxawme cos(nx)

B: cnaraemble, cogepxatumne un sin(nx) u cos(nx)

[": DaHHYIO (PYHKLMIO HEBO3MOXHO PasfiokuTb B pag dypbe Ha JaHHOM MHTepBane

OtBerT: bB.

YacTb Il 3agaHus ¢ kpaTkum oTBETOM (KaxObiti omeem — 2 6arsna)

1) Pagnyc cxoaumocTu yHKUMOHanNbLHOro psaaa Z;‘{;OL (x—1D™

n+2
OTBerT: 1.
MosicHeHue: pagnyc cxogmMmocTu (PYHKLMOHANbLHOro psaga
) a, _ n n+3
R = lim = lim | . =
noola, 4| nooln+2 n+1

2) YkaxuTe Mogynb KOMMIIEKCHOro YnCra, ABASoLWerocs pesynbTaTtoM Bbl4UCNEHUNA
2-3)1+i)?*-3
OTtBeT: 5.
MosicHeHue:
2-3))(1+)?-3=2i(2—-3i) —3=4i+3;|z| =32+ 42 =5.

3) YkasaTb KOa(P(PULMEHT ¢, B pasnoxeHnn gyHkumm f(x) = 2In(1 + x?) no cteneHsm x.
OTtBeT: 2.
MosicHeHuUe: pasnoxeHue norapudpma nmeeT BuA:

x4
2In(1 + x?) =2<x2—7+--->;cz = 2.

YacTb Ill 3agaHns ¢ pasBepHyTbiM OTBETOM (3adava 1 — makcumym 4 6arnna, 3adava 2 —
makcumym 5 6arinos)

. o 2"
1) WNccneposaTb Ha CXOQMMOCTb YMCITOBOW psif Zn=1;-

PeweHue:
[na nccnegoBaHUs CXogMMOCTU SaHHOMO psiga Bocnonb3yemMcs npusHakom ['Anambepa:



. An+1 . 2+t n! .
lim =lim———-—=1lim—=0<1,
now q, noo(n+1)! 2" n-oon
CnepoBaTenbHO, AaHHbIN pAS, CXOOALWMIACA.
2) Onpenenutb KOAMMUUMNEHT b, B pa3noxeHun dyHkumn f(x) = x? Ha uHTepBane [—m, ] B
psg Pypbe.
PeweHwue:

T b3

1, 2 2 %3
bo:—fx dngfxzdng-?
-1 0

0

Kputepun oueHnBaHUs KOMNETEHLUN Lkana oueHok

B pesynbTaTe BbINONMHEHUs 3adaHus obydarowmimncs HabupaeT ot 17
no 20 6Gannos. lMpn atom 3agaHusa 4vactm |l moryT oueHuBaTbes
yacTunyHo. B cnyyae gonylleHnst HEKOTOPbIX HETOYHOCTEN (Hanpumep,
BbIYMCINNTENBHON  OLWMOKM), [OOMNYCKAeTCsl HEMOSIHOE CHUXKEHWE
6annoB 1 YacTU4Has OLEHKa 3afdaHus.

OTnn4Ho

B pesynbTarte BbINONHEHUS 3adaHnst obyvaromincs Habmnpaet ot 12

0o 16 6annos. XopoLuo

B pesynbTarte BbINONHEHUS 3ajaHus obydarowmmnca HabmpaeT oT 8

no 11 6annos. YaoBneTBOpUTENBLHO

B pesynbTare BbINONHeHNs 3agaHus obyvarolmnca HabupaeT MeHee
8 b6annos HeynoeneTBopuTensHoO




