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PABOYAS MPOrPAMMA YYEEHOW ONCLMMINUHBI

B51.0.14 MatemaTu4yeckun aHanu3s

1. Koa n HaumeHOBaHMe HanpaBneHUst NOoAroToBKM/cneLnanbLHOCTU:
03.03.03 Paguodusuka

2. Npocdunb nogroroBku/cneumanusaumusa: Pagnodmnsmka, a1EKTPOHMKA U

MHMOKOMMYHUKALINN.

3. KBanudukauums BbinyckHuka: bakanasp
4. dopma oBGyyeHuUA: o4Has

5. Kachegpa, oTBevarwan 3a peanmsaumio gaucumnnumibl: 0803 kadeapa maTemMaTU4eCcKou

DOU3NKN N NHDHOPMALIMOHHBLIX TEXHOJ10TUN

6. CoctaButenu nporpammbl: MuHuH JleoHna ApkagbeBud, kKaHaMOaT OU3NKO-

MaTeMaTnvyeCcKmnx HayK, JOUEHT

7. PekomMeHpgoBaHa: Hay4yHo-MeToAM4YECKMM COBETOM humamndeckoro dakynbTeTa,
npoTokon Ne ot 23.05.2025r.

8. YuebBHbIn roa:_2025/2026;2026/2027 Cemectp(bl): 1,2, 3




9.llenu 1 3apgayum y4e6HOM AUCLIMNIIUHDI

1. LUenb ancumnnuvHel — nsyveHme ampdepeHunansHOro U HTerpanbHOro NCHUCNeHns
OYHKLMM O4HOWN BeLLeCTBEHHOW NepeMeHHON, Nexallero B OCHoBe BCeX (PU3NYECKNX U
MaTemMaTUYEeCKMX KypCcOB, ONpeaenéHHOro nHTerpana, Kotopbin npeacrasnseTt cobon
BaXXHbIN BOMNPOC Kypca MaTeMaTM4YeCKoro aHannaa Ha gomsmyeckom dpakynbteTe n nmeet
NPUNOXeHnsa B 6OMbLUMHCTBE MaTEMATUYECKMX N (PUBNYECKNX ANCLUNIIVH,
AndpdepeHLmansHOro N MHTerpanbHOro UCHUCIIEHUS HECKOSTbKUX MEPEMEHHBbIX,
KPUBOSNUHENHbIX 1 MOBEPXHOCTHbLIX MHTErpanoB, YUCNOBbLIX PSAO0B, X CXOANMOCTH
(abconoTHOM 1 YCrOBHOM), YHKLUMOHAIbHbIX PSAOB, CTENEHHbIX PAAOB, paguyca
CXOOMMOCTU CTENEHHbIX PAAO0B, a Takke psaos Pypbe n uHTerpana dypbe.

2. 3agauv ANCUMNIINHBI:

e cdopMnpoBaTh y CTYyAEHTOB NOHMMAaHWE PO MaTeMaTUKN B COBPEMEHHOM MUpe,
HayKe U NpakTUYecKon AeATeNbHOCTM B U30paHHOW crneumnanbHOCTY;

e 06y4YnTb CTYOEHTOB OCHOBHbLIM MOHATUAM U MEeTOA4aM peLleHns TUNOBbIX 3aday
MaTemMaTU4yeckoro aHanmsa B 06bémMe, 4OCTaTOYHOM A5 U3yYeHUs prnsndecknx
ANCUMNIINH HA COBPEMEHHOM Hay4YHOM YpPOBHE, pa3BuUTME HaBbIKOB MaTeMaTU4YeCKoro
MbILLSIEHUS;

e HayuuUTb CTYOEHTOB 3(P(PEeKTUBHO NCMONb30BaTb MaTeMaTUYECKNA annapart npu
N3ydeHnn U3nNYeCKNX QUCLUNINH;

e bopmynupoBaTb U pellaTb NpodeccnoHanbHble 3a4ayn ¢ UCNOoSb3oBaHUEM annaparta
MaTemaTU4eckoro aHanmsa.

10. MecTo y4ye6HOM aucumnnuHbl B cTpykType OOI: MaTtemaTmyeckmin aHanma OTHOCUTCS K
6a3oBoN 4acTM MaTeEMaTUYECKOrOo M eCTECTBEHHOHAy4yHOro uukna. B pesynbTaTte nsyyeHus
6a3o0BON YacTK LMKNa CTyAEHT AOMKEH:

— 3HaTb OCHOBblI MaTeMaTn4eCKoro aHarnimaa,

— yMeTb MCMNONb30BaTh MaTtemMaTU4eckun annapat ANA OCBOEHUA TEOpPeTUYECKUX OCHOB
PU3MKM U PagnodU3nKu;

— MCNOJIb30BaTb I/IHCbOpMaU,I/IOHHbIe TEXHONOrmn ana peweHns C*)I/I3I/I‘-I€CKI/1X 3ajav,

— BJ/1lageéTb HaBblkaMW WCNOJIb3OBAHUA MaTeMaTU4eCKoro annaparta gnda peweHna
(bVI3VI‘-IeCKVIX 3agad, MeTogamMmn OLeHKN SKCnepuMeHTalbHbIX pe3ynbTaToOB

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIMHe/MOAYNIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPyeMbIMU pe3yribTaTaMU OCBOEeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPaMU UX [OCTUXKEHUA:



Kopa HassaHuve Kog(bl NHavkaTop(bl) [MnaHvpyemble pesynsrarhl
KOMMeTeHumm ) obyyeHuns
OlK- | CnocobeH Orl1K- | Bnageet 3HaHuAMU [eMOHCTpupyeT 3HaHUA
1 NPUMEHATb 1.1 dyHAaMeHTanbHbIX dyHOaMeHTanbHbIX 3aKOHOB
6a3oBble 3HaHWS B pasfenos MaTteMaTukw, nNpupoabl U OCHOBHbIX
obnactu uankn n HeobxoanMbIX Ans dusnyeckmx n
pagnogu3nKn un peLueHnst TUNOBbIX MaTeMaTUyeCcKnx 3aKOHOB.
MCnonb3oBaTh UX B npodeccrnoHarbHbIX
npodgeccnoHanbHo 3ajau.
n peaternbHocTn, B | OMNK- | OueHMBaeT rpaHuLbl MpumeHseT umsnyeckme
TOM yucne B cpepe | 1.2 NPUMEHNMOCTH U 3aKOHbl U1 MaTemMaTnyeckme
negarorm4eckon ncronbayet MeToAbl AN peLleHns
AeATeNnbHOCTH mMaTemaTuyeckme Mogenu, | 3agad TeopeTuyeckoro un
Heobxoanmble s NPUKNagHoro xapakrepa.
peLueHnst TUNOBbIX
npodeccnoHanbHbIX
3agav.
OlK- | YmeeT oueHuBatb Mcnonb3yeT nonoxeHus,
1.3 rpaHnLbl TPUMEHUMOCTH 3aKOHbl 1 MeToabl

NCnonb3yemblX
MaTemMaTn4eckmnx mogenemn
npuv peLeHnn TUNoBbIX
npodeccnoHanbHbIX
3apav

€CTEeCTBEHHbIX HayK Ans
peLleHNs NHXEHEPHbIX
3agav B cpepe
npodgeccnoHanbHOW
AEATENbHOCTMW.

12. O6bemM AMCUMNIIUHBLI B 3a4eTHbIX eaMHuLUax/yac. (s coomeemcmsuu ¢ y4ebHbIM MnaHoM) —
15/540

dopma NPoMeXyTOYHOM aTTecTauun: 3K3aMeH, 3a4€T C OLIEHKOM

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyaoeMKOCTb
Mo cemecTpam
Bua yuyeGHon paboTbl Bcero
1- cemecTp | 2- cemecTp | 3-1 cemecTp
AyOouTopHble 3aHATUS 316 90 136 90
nekuum 158 54 68 36
B TOM YnUcne: | npakTuyeckme 158 36 68 54
naboparopHble
CamocTtosaTenbHas paborta 152 36 62 54
B TOM 4mcne: Kypcoasi paboTa
(npoekKT)
dopma NPOMEXYTOYHON 72 36 36
aTTecTauum
(3k3ameH — 4ac.)




| | 540 | 162 | 198 | 180
13.1. CopepxaHue AUCLUNIIUHDI
n/n Peanunsauu
s pasgena
HanmeHoBaHu AMCL:IEHMH
e pasgena CopaepxaHue pasgena gucUmninHbl OMOLLbHO
ANCLUNNSNHBI »
OHNawnH-
Kypca,
QYMK *
1. Jlekumn
1.1. | BeegeHne B MHoxectBa. Onepaunm Hag MHOXXeCTBaMW. Kype:
matemaTudeck | OTobpaxeHusi. BsauMHO 0gHO3HAYHbIE OTOBPAXKEHUS. Maremarrdeck
Wit aHanua O6paTHOe 0ToBpaXeHue. . 1;‘; "
Yucnosble MHOXecTBa. AKCMOMbI AENCTBUTENBHbIX | cemectp '
yucen. Metoag matemaTn4eckon MHAYKUUKU. BuHom 2025/2026
HbtoToHa. (Munun JLA.)
KomMnnekcHble Yncna n onepauum Hag HUMN.
TpuroHomeTpuyeckasa n nokasartesibHass popmbl
KOMMIIEKCHOro Yncna.
ToYHble BEPXHASA U HWKHSAS rPaHULbl MHOXECTB.
CBOWMCTBO NOMHOTHI MHOXECTBA BELLLECTBEHHbIX YMcen.
Jlemma 06 otaenumocTn MHOXecCTB. Jlemmbl 0 cucteme
BITOXKEHHbIX OTPe3KOoB. CYETHbIE U HECYETHbIE
MHOXEeCTBa.
1.2. | lMNpegen Uuncnosble nocnegosaTenbHOCTU. beckoHeYyHO marnble 1
nocnegosaten | 6eckoHeyHo BonbliMe nocnegoBatensHocTu. MNpenen
bHOCTU nocnegosaTenbHOCTU. ApudMeTUdeckme CBOMCTBa
npegena nocregoBaTenNbHOCTH.
MpenenbHbIN Nepexon B HepaBeHcTBax. CBoOMCTBa
nocrnegoBaTesnibHOCTEN, UMEKLLUX npeaern.
Teopema Beneplitpacca o npegenie MOHOTOHHOM
nocrnegoBaTenbHOCTU. Yncno dunepa «ey.
YacTudHble npegernbl. BepxHU 1 HWKHUI npeaensl.
Teopema bonbuaHo—-BenepwTpacca.
Kputepuin Kown gns nocnegoBaTenbHOCTEMN.
1.3. | Mpegen Mpenen doyHKUNKN. SKBMBANEHTHOCTb ONpeaeneHnn
dyHKLMN npegena no NenHe n no Kowww.
ApudmeTnyeckme cBonCTBa npegena MyHKLUN.
MpenenbHbIN Nepexon B HepaBeHcTBax. JlokanbHble
CBOMCTBA (PYHKLMI, UMeoLLMX npeaen.
3amevaTenbHble npeaensl.
OpHocTopoHHue npefensl MOHOTOHHbIE OYHKUUMN.
[Mpenen MOHOTOHHOW OYHKLUMW.
Kputepui Kown cywectsoBaHus npegena yHKUUN.
Knaccudumkaumns 6eckoHe4YHO ManbiX 1 6eCKOHEeYHO
B6onbwmnx Benn4nH. O-cMMBOIMKA.
1.4. | HenpepbiBHble | HenpepblBHOCTbL oyHKLMM B ToUke. CBONCTBA

dOyHKUMM

HenpepbIBHbIX QYHKUNA. HeNpepbIBHOCTL CHOXHOW
yHKUUN.

OnemeHTapHble (OyHKUMU. HenpepbIBHOCTb
anemeHTapHbIX PyHKUMK. Knaccndukaumsa Toyek
paspbiBa. [Mpumepsbl.
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1 n 2-a9 Teopembl Kown 0 yHKUNAX, HEMPEPBLIBHLIX Ha
oTpeske.1 n 2-9 Teopembl Bereplutpacca o oyHKUUSX,
HenpepbIBHbIX HA OTpe3kKe.

PaBHOMepHasa HenpepbIBHOCTb (yHKUMN. Teopema
["enHe-KaHTOpa.

1.5.

lMpoussogHas
dyHKLMN

[MpounssoaHas PyHKLMM B TOYKe. [[eOMeTpu4eckui n
dusunyeckmi cmbicn. MNpumepsbl. OuddepeHuman
dyHKuumn. Micnonb3oBaHue guddepeHumana ons
NPUBNMKEHHbIX BbluncrneHmin. Ceasb
AndpdepeHUMpyemMocTn U HenpepbiBHOCTU. [NpaBuna
anddepeHLmpoBaHus.

[MpounssogHas crnoxHoun yHkumn. lNponssogHas
obpaTtHon pyHKUMK. MNMpon3BogHbIE 3NEMEHTaPHbIX
YHKUUN.

NHBapuaHTHOCTL hopMbl Nepsoro anddepeHuymnana.
MpounssogHas PyHKLMW, 3aaHHOM NapaMeTpUYecKu.
MponsBogHble n guddepeHumnarnsl BbICLLUMX NOPAOKOB.
[MpaBwuno Jlenbuuua.

1.6.

Teopembl 0
AvbdepeHLmp
yeMbIX
YHKUMAX

BospacTtaHue n ybbiBaHe yHKLMM B TOYKE.
JlokanbHble akcTpeMyMbl. Teopema Pepma.
Teopembl Ponsa u Jlarpanxa. Teopema Kowwu.
PackpbiTne HeonpeaenéHHocTten. MNpasuno Jlonutans.
dopmyna Tennopa ¢ 0CTaTOYHbLIM YreHOM B hopme
[MeaHo. ®opmyna Tennopa ¢ 0OCTaTOYHbLIM YNIEHOM B
dopme Jlarparxa ®opmyna Tennopa gnsi OCHOBHbIX
dYHKLUUN.

[ocTaTo4Hble ycnoBus skctpemyma (1-e, 2-e n 3-e
AocT. Yen.).

Beinyknble doyHkumMK. Tovkn nepernba. ACUMMTOTHI.
McecnepoBaHue noseneHns OyHKUUIA C MOMOLLbHO
NPON3BOOHbIX.

1.7.

HeonpenenéxH
bl MHTErpan

MepBoobpasHasn n HeonpeaeneHHbIN nHTerparn.
CBoncTBa HeonpeaeneHHoro nHrerpana. TabnunyHbole
WHTerpanel. 3ameHa nepemeHHbIx. IHTerpupoBaHue no
yacTsm.

NHTerpnpoBaHmne npocrtenwmx gpoben nepsBoro,
BTOPOro U TPeTbLEro TUMNoB.

NHTerpnpoBaHmne npocrenumx gpoben 4eTBepToro
TMna. HTerpmpoBaHne paumoHanbHbIX (PYyHKUMWNA.
NHTerpnpoBaHne HEKOTOPbLIX MPpPaLMOHAITbHOCTEN.
BuHoMUHanbHbLIE AnddepeHumansl.

dopmyna dunepa n eé€ NpuMeHEHNE AN BbIYNCIEHNS
WMHTEerpanos.

NHTerpupoBaHne dyHKumMI R(sin X, COs X).

. oinH n
NHTerpnpoBaHue dyHkumi S X-COS X
Mcnonb3oBaHne gopMyn MOHMKEHUS CTENEHN.

1.8.

OnpegenéHHbi
N MHTEerpan u
ero
NPUNOXeHNA

OnpegeneHHbIn uHTerpan. MNMpumepbl MHTErpUPyeEMon 1
HeuHTerpupyemon yHkunn. Heobxogmmoe ycrnosue
NHTErpupyemMocTu.

BepxHue n HwkHUe cymmbl Japby. Vx ceoncTea.
Heobxoaumoe 1 goctatoyHoe yCrnoBus
NHTerpupyemMocTu. Knaccbel MHTErpupyembiX QYHKLNNA.
OcCHOBHbIE CBOMCTBA MHTErPUPYEMbIX OYHKLIMA U




ornpeaernieHHoro nHTerpana.

CsoicTBa onpefeneHHoro HTerpana, Bolpaxxaemble
HepaBeHCTBaMu. VIHTerparnbHas Teopema 0 cpegHeM.
OnpegeneHHbI NHTEerpan Kak yHKUMs BEPXHEro
npegena. ®opmyna HetoToHa-JlenbHuua.

PasnuyHble dhopMbl 3agaHNs KPUBbLIX HA NAIOCKOCTU U B
npoctpaHcTee. Cnpamnsiemsble Kpusble. [nvHa
cnpaMnNaeMon KpuBon. BelumcneHne anuHel KpMBowW ¢
NMOMOLLIbIO OrpeaesieHHOro nHTerpana.

KBagpupyemble dpurypbl Ha nnockocTtu. lNnowagb
nnockoun urypesl. BelpaxxeHne nnowaam
KPUBOMMHENHOW Tpanewunn ¢ NOMOLLbI0 onpeaeneHHoro
WHTerpana.

O6béM 1 nnowanb NOBEPXHOCTU TEN BpaLLEHUS.
Pursnyeckne NpUIoKeEHNS.

1.9.

HecobcTBEeHHbI
€ VHTerpansl

HecobcTBeHHbIE MHTerpansl | poga. Teopembl
CpaBHEHWUA.

HecobcTtBeHHble nHTerpansl |l poga. Teopembl
cpaBHeHu4. [NaBHOe 3Ha4YeHne HecObCTBEHHOIO
WHTerpana.

ABcontoTHasa 1 ycrnoBHasti CXOANMMOCTb HECODCTBEHHbIX
NHTErpanos.

1.10.

PyHKUMN
HECKOIbKMX
nepemMeHHbIX

@PYHKUNN HECKONBKUX NepeMeHHbIX. ['paduk yHKLMM
ABYX NepeMeHHbIX. JIMHUX 1 NOBEPXHOCTU YPOBHSA OIS
dyHKUMIA OBYX U Tpex nepemMeHHbIX. MeTpudeckoe
npocTpaHCcTBO [NpAMoyronbHble 1 WapoBble
okpecTHocTu. [Npeaen nocnefoBaTenbHOCTU TOYEK B
npocTpaHcTse. [peaen MyHKUNUM HECKONBbKNX
nepeMeHHbIX.

HenpepbIBHOCTb (PYHKUUM HECKONBKNX NEPEMEHHbIX.
HenpepbIBHOCTb MO OQHOW NEPEMEHHON.
HenpepbIBHOCTbL CRNOXHON OYHKLMN.

YacTHble npounsBogHble. duddepeHunan.
Heobxoanmoe ycnosne gnddepeHumnpyemocTm
dyHKUMN. [€eOMEeTPUYECKNIA CMbICIT YaCTHbIX
npounssogHbIX. [loctatoyHoe ycnosue
andpdepeHumMpyeMocTn QyHKLNN.

Teopema 0 guddepeHUnpyeMocT CROXHON OYHKLUN.
dopmyna ons BblMUCNEHUS YaCTHbIX MPOU3BOAHbLIX
CNOXHOW (PYHKLUNWN.

YacTHble Npon3BogHbIE BbICLLIMX NOPAAKOB. Teopema o
paBeHCTBE CMeLUaHHbIX MPOU3BOAHLIX. [1epBbin K
BTOpOU andpepeHUmansi.

3ameHa nepeMeHHbIX B YaCTHbIX NPOU3BOAHbLIX NEPBOro
N BTOPOro nopsigka.

HesiBHble oyHKUMKN. Teopema 0 HEABHOM (PYHKLUUMN.
MaTpuuya Axkobu. AkobmnaH. Bs3anmHo ogHO3Ha4YHbIE
oTobpaxeHus. Teopema 06 obpaTHOM PYHKLMAX.
AndpepeHumnpoBaHme PYHKLUNN MHOTUX NEPEMEHHBIX,
3aflaHHbIX HEAABHO U napameTpudeckn. dopmyna
Tennopa gns QyHKUMN MHOTMX NEPEMEHHBIX.

1.11.

OKCTpEMYM
dOYHKUMMU

OKCTPEMYM (PYHKLMM MHOTUX NEPEMEHHbIX.
Heobxoanmble ycnoBust akcTpemyma. [JoctaTtouHble




HECKOJIbKUX
nepeMeHHbIX

yCrnoBus 3KCTpemyma.
YCnoBHbIN 3KCTpemMyM. [Npamon meTo OTbICKaHWNA
ycrnoBHoro akctpemyma. Metopa JlarpaHxa oTbiCKaHUs
YCIOBHOrO 3KCTpEMyMaA.

1.12.

KpaTHble
NHTerpanol

[BonHon nHterpan. CeoncTBa BOWHOrO MHTErpana.
Teopema o cBegeHUn OBOMHOMO MHTerpana K
NMOBTOPHOMY.

3ameHa nepeMeHHbIX B ABOMHOM MHTerpane. ®opmyna
AN BbIYMCIIEHMS MowWwaamn B KPUBOJTMHENHBIX
KoopAnHaTax.

TpownHoun nHterpan. CeegeHne TPOMHOro UHTerpana K
NMOBTOPHOMY.

3ameHa rnepemMeHHbIX B TPOMHOM MHTerpane. Nepexoa K
chepryecknm 1 LMIMHAPUYECKUM KoopaMHaTaMm.
[MpynoxeHns ABONHOIO U TPOMHOro MHTErpana.

1.13.

KpnBonuHenH
ble UHTerpanoi.

KpuBOnNuHenHble MHTErpanbsl NepBoro posaa.
HaTtypanbHbi napameTp kpuBon. CBegeHne
KPMBOSMHENHOro UHTErpana K onpegeneHHomy.
BeKTOpHbLIN 9NEMEHT NIUHUK U AfMHa Oyru.
KpuBonuHenHble nHTerpansl BToporo poga. CeegeHune kK
onpeaeneHHoOMy UHTerpany.

dopmyna NpuHa. YcnoBusa He3aBUCMMOCTH
KPUBOJSIMHEMNHOrO MHTErpasia BTOPoro poga oT nyTu.

1.14.

[MoBEpPXHOCTHBI
€ vHTerpansl

[MoHATMe noBepXHOCTU. KpMBOSIMHENHBLIE CUCTEMbI
KoopAMHaT Ha NOBEPXHOCTU (BHYTPEHHUE KOOPAUHATHI).
YpaBHeHuMe KacaTesibHOM NIOCKOCTU K MOBEPXHOCTH.
Mnowanb noBepXxHOCTU. [1OBEPXHOCTHbIE MHTErparnbl
nepsoro poga. Popmynbl 418 BblYUCHEHUS
NMOBEPXHOCTHBLIX MHTErpanoB NepBoro poga ans
napameTpu4eckn 1 SBHO 3aJaHHbIX MOBEPXHOCTEMN.
OAOHOCTOPOHHME N OBYCTOPOHHME MOBEPXHOCTM.
[MoBepXHOCTHbIE MHTErparbl BTOporo poga. ®opmynebl
AS1S1 BbIYMCIIEHMSI MOBEPXHOCTHBLIX MHTErpanoB BTOPOro
poAa Ans napameTpudeckn N SBHO 3agaHHbIX
NOBEPXHOCTEN.

dopmyna Octporpagckoro. ®opmyna Crokca.

1.15.

AneMeHThl
Teopum nons

CkansipHble 1 BeKTOpHble nons. [NponssogHas
CKanspHoOro nong no HanpaeneHuto. 'pagneHT
ckangapHoro nons. iusepreHumns n potop BEKTOPHOro
nons.

Onepatop Habna. MNMpasuna gencTBnA ¢ onepaTtopom
Habna. 3anmcb OCHOBHbIX AnddepeHUmanbHbIX
onepaunn n ¢ NoOMoLLbI onepaTopa Habna.

[MOTOK BEKTOPHOrO rnons Yyepes NnoBepxHOCTb.
NHBapuaHTHOe onpefenexHune gmesepreHunn. dopmyna
"aycca-OcTporpaackoro B TepMuUHaxX Teopun nons.
Linpkynsiumsa BeKTOpHOro nNons BooSb KPUBOW.
NHBapuaHTHOe onpefeneHune potopa. dopmyna
CTokca.

MoTeHumanbHble BeKTOpHbIe nons. ConeHonaanbHble
BeKTopHble nons. AuddepeHunansHblie onepaumnm
BTOporo nopsigka. Onepartop Jlannaca.
KpnBonnHENHbIE OPTOroHasribHble KOOPAUHATHI.




KoadbdpmumeHTol JlTama. 3anmcb OCHOBHbIX
AndbdepeHUmnanbHbIX onepaunm B KpUBONTMHENHBIX
KoopAanHaTax.

1.16.

Ymncnosble
paabl

Uuncnosble paabl. CBOMCTBaA CXOAALLNXCHA PSAOB.
Heobxogumoe ycrnosune cxoanmocTu psga.
"eomeTpuyeckasn nporpeccus. F[apMoHUYeCKUi pag.
[MepBas 1 BTOpasi TeOpeMbl CpaBHEHUS ANS
NONOXUTENbHbIX pAgoB O606LEHHbIN FAPMOHNUYECKUIA
pag (pag Oupuxne). TpeTba TeopemMa CpaBHEHUS.
Mpu3Hakn Kowwn n Janambepa. VIHTerpanbHbIn NpuaHak
Kowwn.

Pagbl ¢ nponsBonbHbIMKU YneHamn. ABcontoTHas u
yCrnoBHasi CXOAMMOCTb. 3Hako4epeayoLmnecs psabl,
npuaHak JlenbHuua. NMpumep ycnoBHO cxogsLlerocs
psiga. Teopema o nepecTaHoOBKE YfIEHOB abCOMOTHO
cxogsuwero psga. Teopema 0 NepecTaHOBKE YN1EHOB
YCNOBHO cxogsuierocs psga (teopema Pumana).

1.17.

PYHKLUMOHANBbH
ble
CTEMneHHble

psiabl

®yHKLMOHaNbHbIE NOCNeoBaTENbHOCTU U PAabI.
[MoToyeyHas n paBHOMepHasa cxogmMmocTu. [NpusHak
BenepwTtpacca paBHOMepPHON CXOANMOCTU paaa.
CBoncTBa paBHOMEPHO CXOASLMXCS
nocregoBaTesNibHOCTEN N PSAOB.

CTteneHHble pagbl. MHTepBan n paguyc cXoammocTu.
Teopema Abens.

PaBHOMepHas cxoauMOCTb CTENEHHOro psiaa. Teopembl
O HenpepbIBHOCTM CyMMbl CTEMEHHOro psaa. TeopeMbl O
MOYNIEHHOM MHTErpupoBaHun 1 anddepeHumpoBaHnm
CTENEeHHbIX PAOOB.

PaanoxeHue dyHKUMK B cTeneHHoun psg. Heobxoaumoe
ycnosue pasnoxeHusa pyHKUMM B cteneHHon paa. Paa
Tennopa. [loctato4Hoe ycnosue pasnoxeHus QyHKLMn
B CTEMNEHHOM pAas.

PasnoxeHne OCHOBHbIX 3leMeHTapHbIX (PYHKLMI B
cTeneHHon pad. AHannTnyeckne OyHKUMN.

1.18.

WHTerpansl,
3aBucsLme ot
napameTtpa.

OnpegeneHHble MHTerpansl, 3aBUcsLme OT NnapamMeTpa.
AnddepeHunpoBaHme N MHTErPUPOBaHNE MHTErparnoB
no napameTtpy. lamma n 6eta pyHKUMM Snnepa.
HecobcTBeHHbIE MHTErpansl, 3aBucaLLMe OT NnapameTpa.
PaBHOMepHas cxoaMMOCTb HECOBCTBEHHbIX
NHTEerpanos.

BbluncneHne nHterpana lNyaccoHa. BeluncneHune
nHTerpana Oupuxne.

1.19.

Pagbl ®ypbe n
npeobpasoBaH
ne dypoe.

Mepmnogunyeckme yHkumn. OCHoBHas
TpuroHomeTpuyeckas cuctema. Pag dypbe no
OCHOBHOW TPUrOHOMETPUYECKON CUCTEME.

O6wwmn psag Pypbe. CpegHee kBagpaTudHoe
OTKNOHeHMe. CBOMCTBO YaCTUYHbIX CyMM psiga dypbe.
HepaBeHcTBO beccens.

KomnnekcHas goopma TpUroHoMeTpu4ecKoro psiga
dypbe. TeopeMbl 0 CXOANMOCTU N paBHOMEPHOM
cxogmumocTtun psaa dypee.

TpuroHomeTpudeckun pag dypbe Ha oTpeske [-1,1]. Psaa
dypbe N0 cMHycam n no KocmHycam. VInterpan ®ypbe




Kak npegernbHasa popma paga Pypbe. KomnnekcHas
dopma nHterpana dypbe.

MpeobpasoBaHne dypbe. CBoncTea NnpeobpaszoBaHuA
dypbe. KocnHyc n cuHyc npeobpasoBaHne dypbe.

2. NpaKkTu4yeckmne 3aHATUA

2.1. |BeepgeHues HepaBeHcTBa ¢ mogynemMm. OKpeCcTHOCTb TOYKM Ha
MaTemaTUyecK | BelleCTBEHHOW OCW.
U aHanu3 O6paTHasn dyHKums. Mpamkm OCHOBHbIX
anemMeHTapHbIX PYyHKUMA. PyHKUuUKM sgn X, |x|.[x], {x}.
MpeobpasoBaHus rpadnKoB.
MeTon maTemaTn4yeckomn HOYKLUN.
[encTeusa Hag KOMMNIEKCHbIMU YNcnamu.
KoHTpornb TekyLlen ycneBaemMocCTu.
2.2. |lpepen MocneposaTtenbHocTM. CBONMCTBA
nocrnegosaTen | nocrnegoBaTeNlbHOCTEN.
bHOCTU BeckoHeyHo Manble n 6eckoHe4HO BonbLune
nocrnegoBaTesribHOCTW.
[Mpenen nocnegoBaTenbHOCTH.
2.3. | MNpepen Mpenen dyHKUnN.
dPyHKUNN. 3amevatenbHble npeaensi.
CpaBHeHne 6eckoHeYHO MarbiX U BeCcKoOHEYHO BonbLLMNX
BENNYMH.
2.4. | HenpepbiBHble | OgHOCTOPOHHME npeaensl. Ksanudukaunsa Touek
PYHKLMM paspblBa.
KoHTpoOSIb TEKYLLEN YyCEBAEMOCTMU.
2.5. |lpousBogHaa | Tabnuua npomnssogHbiX. [MpaBuna [lomalunss
dyHKUMM AnddepeHUnpoBaHnA. K/p
[MponsBogHas CnoXxxHon OyHKLNN. «lMocTtpoeH
Jlorapnpmunyeckasn npomnssogHas. ne
[Mpon3BoaHble BbICLUNX MNOPSIAKOB. rpadguka
OuddepeHunan. uddepeHumansl BbICLINX NOPALAKOB. | OYHKLMNY
[MponsBogHas HeSABHON dOYHKLIMN.
MponsBogHas obpaTHOM PyHKLMMN.
[MponsBogHas napaMeTpu4eckn 3agaHHoON PyHKUUN.
2.6. | Teopembl O Mpasuno Jlonutans.
andpdepeHump | Popmyna Tennopa. OCHOBHbIE MPUEMbI Pa3IOXEHUS MO
yeMblIX dopmyne Tewnnopa.
dYHKLMNAX WccnepoBaHue noBegeHns (OyHKUUU C MOMOLLbIO
NPOM3BOSHOMN.
[MocTpoeHune rpadrkoB PYHKLMN.
KoHTporb TekyLlen ycrneBaemMocCTu.
2.7. | HeonpegenéH | BbluncneHme npocTenwnx MHTerpanos ¢

HbIN UHTerpan

NCNosib3oBaHMEM TabnnyHbIX MHTErpanoB U CBOWCTB He-
onpeaesieHHoro nHTerpana.

[MoaBeneHue noa 3Hak gudpdepeHumana.
NHTerpmpoBaHue no 4acTtam.

NHTerpupoBaHue npoctenwmnx gpoben.
NHTerpupoBaHue paumoHasrbHbIX QYHKLUNA.
NHTerpnpoBaHne HEKOTOPbLIX MPpPaLMOHAITbHOCTEN.
BuHoMUHanbHbLIE AnddepeHumansl.

dopmyna dunepa n eé€ NpuMEHEHNE ANt BbIYNCIEHNSA
WMHTEerpanos.

NHTerpnpoBaHne HEKOTOPLIX TPUrOHOMETPUYECKUX




dyHKUMNA.
Mcnonb3oBaHue popMyn NOHMXEHUS CTENEHW.
KoHTpornb TekyLlen ycneBaemMocCTu.

2.8.

OnpegenéHHol
N uHTEerpan u
ero
NPUNOXeHns

BblumcneHune onpeageneHHblX MHTerpanos. 3amMmeHa
nepeMeHHbIX N UHTEerpMpoBaHue Mo YacTaMm.
BbluncneHne nnowaam niockux dpuryp. Belumcnernune
ANWHBI ayru.

BbluncneHne o6beMoB 1 nnoLagen NnoBepXHOCTEN
BpaLLeHus.

[Jomalunss
KOHTPOJIbH
as pabora.

2.9.

HecobcTBEeHHbI
€ VHTerpansl

BbluncneHne HecobCTBEHHbIX MHTErpasnos | poaa.
BbluncneHne HecobCcTBeHHbIX MHTErpanos Il poga.

2.10.

DyHKUMN
HECKOMNbKNX
nepemMeHHbIX

paduk PyHKLUMN OBYX NepeMEHHbIX. JIMHUN 1
NOBEPXHOCTUN YPOBHSA ANA (PYHKUMI ABYX U TpeX
nepemMeHHbIX.

Mpenen v HenpepbIBHOCTb (PYHKUUN HECKONBKUX
nepeMeHHbIX.

YacTHble npounsBogHble. MNonHbin anddepeHuyman.
AnddepeHUnpoBaHme CROXHON U HEABHOW OYHKLNMW.
[MponssogHasa no HanpasneHuto. 'pagueHT.

YacTHble Nnpon3BoaHble U auddepeHumnanbl BbICLINX
nopsiaKoB.

3ameHa nepeMeHHbIX B YaCTHbIX NPOU3BOAHbLIX NEPBOro
N BTOPOro nopsifka.

dopmyna Tennopa ans QyHKUMA MHOINX NEPEMEHHbIX.

2.11.

JKCTPEMYM
dyHKUMM
HEeCKOMbKMX
nepemMeHHbIX

HaxoxgeHune akcTpeMyma OyHKLUUN HECKOSbKUX
nepeMeHHbIX.

[MpsamMon MmeToa OTbICKaHMSA YCNOBHOIO 3KCTpeMyMa u
meTtop JlarpaHxa.

KoHTponb Tekyllen ycnesaeMoCTu.

2.12.

KpaTHble
NHTerpansl

BbluncneHne gBonHoro nHTerpana. 3ameHa npeaenos
WHTErpupoBaHne B NOBTOPHOM UHTErparne.

3ameHa nepeMeHHbIX B IBONHOM MHTerparne.
BbluncneHne TponHoro nHTerpan.

[Mepexopn K chepnveckum u LNIIMHOPUYECKUM
KoopauHaTam.

[MpunoxeHna 4BOMHOIO M TPOMHOIO MHTEerpana.

2.13.

KpnBOnuHenH
ble UHTerpanei.

KpuBOnNuHenHble MHTErpanbsl NepBoro poaa.
KpuBornuHenHble NHTerpasnsl BTOPOro poaa.
MpumeHeHne opmynbl ['puHa oNa BblYUCIEHUS
KPUBOSNMHENHbIX MHTErpasioB BTOPOro poaa.
HaxoxgeHne dyHKUMn No nonHoMy anddpepeHuunany.
KoHTposib TEeKyLlen ycneBaeMocTu.

2.14.

[MoBEpPXHOCTHBI
€ VHTerpansl

YpaBHeHMe KacaTesibHOM NNOCKOCTM K MOBEPXHOCTN.
BbluncneHne noBepxXHOCTHLIX MHTErpanoB NepBoro
poaa.

BbluncneHne noBepxXHOCTHLIX MHTErpanoB BTOPOro
poaa.

MpumeHeHne coopmyn OcTporpagckoro n Ctokca.

2.15.

ArnemMeHThbI
Teopum nons

BbluncneHve rpagueHTta ckansipHOro rnons.
BbluncneHne gmuesepreHumMmn n potopa BEKTOPHOIo Nossi.
Hencteus ¢ onepatopoM Habna. 3anmucb OCHOBHbIX
AndpdepeHumarnbHbIX onepauum 1 ¢ NOMOLLbHO
oneparopa Habna.

[omaluHsas
KOHTPOIbH
as pabora




Linpkynaums n pabota BEKTOPHOro nonsi.

MOTOK BEKTOPHOro Nons Yepes NOBEPXHOCTb.
MoTeHumanbHble N coneHonganbHble BEKTOPHbIE NOSS.
Onepartop Jlannaca.

2.16. | Yncnosble Yucnosble pagbl. Heobxogumoe ycnosue cxoanmocTu
paabl psaa.

TeopeMbl cCpaBHEHUSA AN NONOXUTENbHbIX PALOB.
Mpwu3Hakn Kowwn n Janambepa.

NHTerpanbHbi NnpusHak Koww.
3Hakouepeayowmecs pagbl, npusHak Jlenbruua.
PelweHne 3agay Ha pasnnyHble NpU3HaKu.

2.17. | dyHKumoHaneH | CteneHHble psabl. HTepBan n paguyc CXoanMOCTH.
ble n WccnepoBaHue noseeHNs B rpaHNYHbIX TOYKaX.
CTeneHHble PasnoxeHne yHKLMN B CTENEHHOW Pag.
psaabl KoHTponbHas paborta.

2.18. | NHTerpanl, WHTerpansl, 3aBucsawme oT napameTpa.
3aBucawme ot | AnddepeHumpoBaHme 1 MHTErpUpoBaHNe NHTerpanos
napameTpa. no napameTpy.

[amma n 6eTta dyHKUMN dnnepa.
2.19. | Pagbl dypbe 1 | PasnoxeHne yHKumn B pag dypbe No OCHOBHOW

npeobpasoBaH
ne dypoe.

TPUrOHOMETPUYECKON cucTeMe Ha otpeske [[J,[]].
PasnoxeHune oyHKumMn B pag dypbe No OCHOBHOW
TPUroHOMETpUYeckon cucteme Ha otpeske [-1,1].
Pag ®ypbe no cuHycam 1 rno KOCUHycam.
KoHTponbHas paborta.

13.2. Tembl (pasgenbl) OUCUUNIIMHBI U BUAbBI 3aHATUI

Buapb! 3aHsATMI (KONNYECTBO YacoB)
Ne HanmeHoBaHue Temsbl CamocTtosTe
Mpaktnye | Jlabopart
n/n (pasgena) gucumnnuHel | Jlekuum nbHas Bcero
ckue OpHble
paboTa
1.1. BeseneHue B
MaTemMaTU4eCcKun 8 8 - 8 24
aHanms
1.2. | lMNpepen 8 3 i 3 o
nocnegoBaTenbHOCTH
1.3. | lMpegen yHKumnm 8 8 - 8 24
1.4. | HenpepbiBHblE (PyHKLNN 8 8 - 8 24
1.5. | lNpounssogHasa qyHKUMM 10 10 - 8 28
1.6. | Teopembl 0
AndodoepeHuUmnpyembix 8 8 - 8 24
OYHKUMSAX
1.7. HeonpeaenéHHbin 8 8 ) 3 o4
WHTerpan
1.8. | OnpenenéHHbin
UHTEerpan u ero 8 8 - 8 24
NPUIIOXKEHUS
1.9. | HecobcTtBEHHbIE 8 3 i 3 o
NHTerpanol
1.10. | PYHKLMM HECKOSBbKNX 10 10 ) 3 o8
nepemMeHHbIX




1.11. | BKCTpEMYM PyHKLUN
HECKOIbKNX 8 8 - 8 24
nepemMeHHbIX

1.12. | KpaTHble uHTerparsol 8 8 - 8 24

1.13. | Kp1BOnnHenHble 8 8 ) 8 o
WHTerparnbi.

1.14. | MNoBepXHOCTHbIE 8 8 ) 8 o
WHTerpansbl

1.15. | QnemMeHTbl Teopun Noss 10 10 - 8 28

1.16. | Yucnosble pagbl 8 8 - 8 24

1.17. | ®yHKUMOHAsbHbIE M 8 8 i 8 24
cTeneHHble paapl

1.18. | HTerpansl, 3aBucsaLme 8 3 ) 3 o4
OT napameTpa.

1.19. | Pagbl ®ypbe n 8 3 ) 3 o
npeobpasosaHue dypbe.
WToro: 158 158 - 152 468

14. MeToanyeckue ykasaH1Ma Ans ody4aroWwmxca Nno 0CBOEHUIO AUCLUNIIUHDI

[lnst ocBOEHWs Kypca CTYAeHTY pekoMeHayeTcs nocelatb NIEKLMOHHbIE U NpaKTU4eckne
3aHATUS, KOHCNEKTUPOBaTb Nekumn. MNMepea cneaytollen nekumen Heobxoammo npopabatbiBaTh
AOMa MaTepuan, 3anMcaHHbI Ha npeablayLen nekuun ¢ npueneYeHnemM pekoMeHayemMon
OCHOBHOW nuTepaTypbl. [1ns 6onee NonHOro 0CBOEHMs MaTepuarna pekoMeHayeTcst
03HaKOMUTbCS C AOMONHUTENBbHON NUTEePaTypPOoR No ykasaHHbIM Bornpocam. Heobxoanmo
pelwaTtb oMa NOoMHOCTLI0 JoMallHee 3afaHne 1 B criyyae 3aTpyAHeHui obpalatbes K
npenogaBaTensiM 3a pasbsiCHEHUSIMMN.

15. lNepeyeHb OCHOBHOW W [ONONHUTENLHOW nUTepaTypbl, PECYpPCOB MHTEPHET,

HeobXoAUMbIX ANA OCBOEHUA AUCLMUNIIUHBI (Crucok numepamypbl 0GhoPMISIEMCs 8 COOM8emcmeuu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 0515 ecex 8ud08 UCMOYHUKOS)

a) OCHOBHas nutepaTypa:

Ne

MNCcTOYHUK
n/n

®uxteHronbl .M. OcHOBbI MaTemMaTMyeckoro aHanuaa. Yactb 1: yyebHuk. Y. 1/
1 duxterronoy .M. — 11-e nag., ctep. — 2019. — 444 c. —<URL.:
https://e.lanbook.com/book/112051>

®duxtenronby .M. OcHOBbI MaTeMaTn4yeckoro aHanumaa. Yactb 2: y4ebHuk. Y. 2 /
2 duxteHronby .M. — 10-e naa., ctep. — 2019. — 464 c. —<URL.:
https://e.lanbook.com/book/115730>

MBaHoBa E.E. AndpdepeHumanbHoe ncumcrneHne yHKumMm ogHoro nepemMeHHoro:
yyebHuk ons By3os / E.E. ViBaHoBa; noa pea. B.C. 3apybuHa, A.l1. KpuwieHko -
Mockea: N3pgaTtensctBo MI'TY nm. H.3. baymaHna, 2017. - 407 c. (MatemaTuka B
TexHnyeckom yHusepcutete) - ISBN 978-5-7038-4631-5. - TekcT: aneKTpOHHbIN //
OBC "KoHcynbTaHT cTtygeHTa": [canT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785703846315.html




6) gononHuTenbHasa nuTepartypa:

Ne n/n NCcTOYHUK

MnbuH B.A., MosHak 3., OcHoBbl maTemaTuyeckoro aHanusa. M.: ®mamatnuTt. Y.1 -
2005, 7-e n3n., 648 c.;

NnbuH B.A., MNo3nsak 3., OcHoBbl MmatemaTmn4yeckoro aHanusa. M.: duamatnut. 4.2 -
2002, 4-e n3n., 464 c.;

Bynak B.M. KpaTHble nHTerpansl u pagpl: y4ebuuk / .M. byaak, C.B. domuH. —
6 Mocksa: ®mnamatnuT, 2002. — 550 c.
URL:https://biblioclub.ru/index.php?page=book&id=67845 — ISBN 978-5-9221-0300-8.

Kyopssues J1.[. Kypc matematudeckoro aHanmsa. T. 1: [ucddepeHumansHoe n
7 WHTerpanbHoe ncuncneHne yHkumm ogHon nepemenHon / J1.[. Kyapsasues. — M.:
Hpoda, 2006. — 702 c.

Kyapssues J1.[0. Kypc matemaTtuyeckoro aHanmsa. T. 2: Pagbl. uddepeHunansHoe n
8 WHTEerpanbHoe ncuYncrneHne yHKumMmnm mHormx nepemenHbix / J1.[0. Kyapsisues. — M.:
Ipoda, 2006. — 702 c.

Kyopsisues J1.[1. Kypc matemaTtuyeckoro aHanmsa. T.3: [apMOHMYecKnin aHanus.
9 AnemMeHTbl pyHKUMOHanbHoro aHanusa / J1.[0. Kygpssues. — M.: [ipoda, 2006. —
351 c.

3apy6uvH B.C. VIHTerpanbHoe ncumcrieHme pyHKUnm ogHOro nepeMeHHoro: y4yebHuk
ansa sysoB / B.C. 3apybuH, E.E. MiBaHoBa, I'.H. KyBbipkuH; nog pea. B.C. 3apybuHa,
A.lN. KpnweHko - Mockea: N3patenbcteo MI'TY nm. H.3. baymaHa, 2015. - 527 c.
(MaTtemaTtuka B TeXHU4YEeCKOM yHuBepcuteTe) - ISBN 978-5-7038-3777-1. - TekcrT:
anekTpoHHbIn // BC "KoHcynbTaHT cTyaeHTa": [canT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785703837771.html
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B) MH(OPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTesnbHblE pecypchl (ounumanbHble pecypcbl
NHTEpPHEeT)™:

Ne n/n Pecypc

11 OnekTpoHHas bubnuoteka BI'Y https://lib.vsu.ru

12 OneKTPOHHbIN YHUBepcuteT BI'Y https://edu.vsu.ru

13 9OBbC «JlaHb» https://e.lanbook.com/

14 «YHuBepcuteTckasa bubnumoteka online» https://biblioclub.ru/

15 «KoHcynbTaHT ctygeHTay http://www.studmedlib.ru/

16 «PYKOHT» (UTC KoHTekcTtym) https://lib.rucont.ru/

* BHauane ykasbiBatotca OBC, ¢ koTopbiMn mmetroTca goroBopa y BIY, 3aTtem OTKpbITbie
3MEKTPOHHO-00pa3oBaTenbHble PECYPChI, OHNanH-Kypcbl, QYMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANsl CaMOCTOATENIbLHOW paboTbl
(y4ebHo-memoduydeckue pexkomeHOauuu, nocobus, 3adayHuku, MemoduyeckKue yKasaHUsi 0 6bIMOTHEHUIO
rpakmu4yeckux (KOHmMpPOJsIbHbIX), Kypcosbix pabom u 0p.)


https://biblioclub.ru/index.php?page=book&id=67845

Ne

NcTOUYHUK
n/n

BernombiTuesa E.I"., PatnHep H.M., TyneHko E.B. NepBble NOHATUA MaTeMaTU4eCKoro
1 aHanmsa. Y4yebHo-meToamnyeckoe nocobue ans sy3oB. BopoHex. BopoHex. roc. YH-T.
2008 r.-55c..

HasblakunH B.A., TyneHko E. b., BeluncneHne npegenos. YyebHo-meToanyeckoe

2
nocobue gns By3oB. BopoHex. BopoHex. roc. YH-1. 2008 r. — 25 c..
BernombiTuesa E.IM., PatnHep H.M., TyneHko E.B. OnpeaeneHHbIn nHTerpan n ero
3 cBoncTBa. HecobGcTBEHHbIE MHTErpansbl. [punoxeH7unsa K reomeTpum n usnke.

YyebHo-MmeToanyeckoe nocobue ansa By3oB. BopoHex. BopoHex. roc. YH-T. 2007T. —
53 c..

17. OOGpasoBaTtenbHble TEXHONOrMKU, UCNONb3yeMble MNpU peanus3aumm y4ebHoOM
OUCUMNINNHBLI, BKMOYas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0BGy4YeHue):

Mpn peanu3aumm OUCUUNAUHBLI  MOTYT MNPUMEHSTLCS 3NIEKTPOHHbIE obpasoBaTerbHble
TexHonormm Ha ©6ase noprtana edu.vsu.ru https://edu.vsu.ru/course/view.php?id=9795 ans
OCBOEHNS NEKLMOHHOIO Matepuana, ans npeaocTaBneHmst AOMalLHMX 3agaHnin Ans npocMoTpa
N OLIEHKM npenoaaBaTtenem, Ansi NpoBEeAEHNS TEKYLLEro KOHTPOMS U TEKYLLEN aTTecTauuu.

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIIUHDI:

JlekumoHHas ayaouTopusi, Oocka MerioBasi WM MapkepHass 1 WT., CTONbl, CTynbs B
HeobXxoaAMMOM KonnyecTBe.

19. OueHou4HbIe cpeacTBa ANns NpoBeAEeHUA TEKYyLEeNn U MPOMEXYTOYHOM aTTecTauum

MopAOoK OLEHKN 0CBOEHMS 0By4Yalowmummncsa y4ebHoro mateprana onpeaenseTcs
coaepkaHMeM creaylLwmnx pa3aenos ANCUMMNIMHBIL

HanmeHoBaHue

Ne pasgena Komnete MHaukaTop(el
n/n NCLMMMUHBI HumsA(n) ) ROCTVDKEHWS OueHouHLIe CpencTaa

A (MLéJJ,yJ'IFI) H KOMMNeTeHunn
1. | Pasgenbl 1-19 OrlK-1.1 KoHTponbHble paboTbl
2. | Pasgenbl 1-19 OrK-1 OrK-1.2 KoHTponbHble paboTbl
3. | Pasgenbl 1-19 OrlK-1.3 KoHTponbHble paboTbl

MpomexyToyHas aTTectTaums lMepeyeHb BONpoOCOB

dopmMa KOHTPONSA — 3K3aMeH, 3a4€T C OLIEHKON [MpakTnyeckoe 3agaHue



https://info.vsu.ru/SRedirect/C6BB356E/edu.vsu.ru/course/view.php?id=9795

20 TunoBble OLEHOYHbLIe cpeAcTBa UM MeToOAMYEeCKMe MaTepuanbl, onpeaensiowme
npouenypbl OLeHUBaHUA

20.1 TeKywWwMn KOHTPOSb YCNeBaeMoCcTH

KoHTponb ycneBaeMocT No AUCLMMIIMHE OCYLLECTBIISIETCS C MOMOLLLIO CNeayoLwmnx
OLEHOYHbIX CPeaCTB:

KoHTponbHble paboThl.
| cemecTp.

KoHTponbHas pabota Ne 1 . BBegeHvne B matemaTtnyecknin aHanms. 8 sagaHun.
KoHTponbHas pabota Ne 2 . [Npegensl 1 HeNpepbIBHOCTb. 8 3a4aHWiA.
KoHTponbHas pabota Ne 3 . NMpounssogHasa v auddepeHuymnan. 8 sagaHuin.

Il cemecTp.
KoHTponbHas pabota Ne 4. HeonpeaenéHHbii 1 onpeaenéxHbii nHtTerpan. 9 sagaHuin.
KoHTponbHas pabota Ne 5. dyHKUNN HECKONBKUX NepeMEHHbIX. 7 3adaHun.
KoHTponbHas pabota Ne 6. KpaTHble 1 KpMBONMMHENHbIE MHTErpanbl.6 3agaHuin.

Il cemecTp
KoHTponbHas pabota Ne 7. Yucnosble n cTeneHHble psabl. 7 3a0aHun.
KoHTponbHas pabota Ne 8. Pagbl dypbe. MHTerpansl ¢ napameTpoM. 5 3agaHun.

KoHTponbHble paboTbl NPOBOAATCS ayauUTOPHO UnKn Ha nopTane moodle. Bpemsi, oTBegeHHoe
Ha BbIMNOSIHEHME KOHTPOSbHOM paboThl, 2 akageMnyecknx yaca. lNMpu BbINOAHEHUN KOHTPOSTbHON
paboTbl CTYAEHT HE MOXET NONb30BaTbCA CNPaBOYHbIMM MaTepuanamu B fitobom Buae.
[onycTMMo ncnonb3oBaHMe NPOCTOro KanbKynaTopa.

3a Kaxxgoe 3agaHue B KOHTporibHOW paboTte cTyaeHT nony4vaet 1 6ann.

Bannbl HauMcnATCA Takke 3a BbINOIHEHWE AOMALLHEro 3a4aHus U NnoceLleHne NpakTUYecKnx
N NEKUNOHHbIX 3aHATUN.

MonyyeHHble B TeYeHUN cemecTpa 6annbl NOACUYNTLIBAKOTCS B KOHLE CEMECTpa AN KaXKaoro
CTYAEHTA N yYUTbIBAKOTCS MPU BbICTABIEHNM OLEHKM Ha 3K3aMeHe.



Ilepevyenb 3agaHui 11 POBEPKHU CPOPMUPOBAHHOCTH KOMIIETEHIIUM:
1) TecroBble 3aganust — 1 0aJL1

1. YkaxuTe BepHOE 3HAUCHUE MPOU3BOAHON QYHKIUH y = x%sin(Vx).
a) xcos(vx) =

b) 2xsin(Vx) + x*cos(vVx) %

C) 2xsin(vx) - xcos(vx)

d) 2xsin(Vx) + x*cos(x)

2. Beibepute BepHOE ONpeIeICHIE Ha S3BIKE ¢, & TIpeiesa
i f@) =4

) ve > 036 > 0Vx: 0 < |x — 2| < 6(|f (x) — 4| < &)

D) ve > 036 > 0vx: 0 < |x — 2| < 86(|f (x) — 4| > &)

C) Ve > 036 > 0Vx:0 < 2 — x < &(|f (x) — 4| < 6)

d) ve > 036 > 0vx:0 < 2 —x < 5(If (x) — 4| < &)

3. CocTaBbTe ypaBHEHUE KacaTelIbHOM K TpaduKy QYHKIIUU y = 2sin(2x)
B TOYKE x, = /3.
a) y=\/§—2(x—z)

3

b)y=\/§+2(x—£)

4. Beraucnute npeaen

4* —1
lim
x—-0 X
a)0
b) 1
C) In4

d) e2



5. Haitnute Hanbomnbiee 3HadeHne (GyHKIMU HA OTPE3Ke x € [-2,3],

a) 0.25
b) 0.5
c)1
d)2

6. Ykaxxure BCPHOC 3HAYCHHC HCOIIPCACIICHHOI'O HHTCTpajIa fxcos(xZ)dx.
a) sin(x) + C

b) cos(x3®)+C

C) 0.5sin(x) + C

d) 0.5sin(x?) + C

7. Boibepute GopmMyity s JUIMHBI KPUBOM, 3aJJaHHOM opMyion
y = f(x),x € [a,b].

a) L= [71f'(x)ldx

b) 1= /1 +(f'(x)) dx

C) L= [ JT+If ()ldx
d)i=; \/(f(x))z +(f'(x)) dx

8. HalimuTe rutomans Gurypsl, orpaHU4eHHON JTUHUSMU
y=x%y=x+2.

a) 3

b) 3.5

c)4.5

d)5

9. Beibepurte psin Teitnopa, cOOTBETCTBYIONTUN QYHKIIHUHA f(x) = sin(2x).

8x3  32x5  128x7
) 2x -2 4 3 _
3! 5! 7!




3 5 7
b) ox -2 42 24
3! 5! 7!

) g 20 42 16

3! 5! 7!

3 5
d x x x X
) - -
2 8:3! 325! 128:7!

7

10. Pa3noxute MHOTOUJIEH P(x) = x* + 4 HA JIMHEHHBIE MHOKUTEIIH.
Q) x—1-Dx—1+Dx+1-Dx+1+10)

D) x — D+ Dx - D +1)

C) (x — 2)(x + 2)(x — 20) (x + 2i)

d) (x2—=2x+2)(x?+2x+2)

11. Beibepute 6ecCkoHEYHO Mayto (DyHKIIUIO, SKBUBAJIIEHTHYIO x* IPU
x - 0.

a) sinx

b) cos(x?)

C) s € (x2)

d) 1 — cosx

12. Beibepute GyHKIHMIO, 00OpaTHYIO K 3aJJaHHOHN y = x2,x € (—o0,0].

a) x=.y
b) x = -y
C)x==/y
d) x =2

13. YUeMy paBHa mpou3BoOiHAS 26-T0 MOPSAKA (sin2x)?® ?
a) —sin2x

b) 2-265in2x

C) 2%6cos2x

d) —2%6sin2x

2
14. YUemy paBHa yacTHasi IPOU3BOHAS 3712‘ byHKIUU e*V¥ ?



a) yeXVy ?
b) x,/ye VY ?
C) ey

d) ex7(1+ /)

15. 3mMeHnTE NMOPAIOK HHTETPUPOBAHUS B TIOBTOPHOM HUHTEIrpAJIe
1 x
f dxf fx,y)dy
0 0
1 y
af dy [ feuydx
0 0
1 1
b[ ay| feydx
0 y
1 1
[y [ fenix
0 0

cJ:dyfoyf(x,y)dx+fx1dyfylf(x,y)dx

OTBeThI HA BONIPOCHI

Howmep Bommpoca  OtBet (OykBa)

1. b
2. d
3. a
4, C
5. b
6. d
7. b
8. Cc
9. a
10. a
11. Cc
12. b
13. d
14. a
15. b

2) 3agaHus ¢ KOPOTKUM OTBETOM — 2 DaJliia

1. Beraucauthb npeaen

~1—cos(3x)
lim -
x—0 X

2. Beraucnuth 3HaYEHUE MPOUBBOHOM f(2), TIE f(x) = In(x? + 2x).



3. Berunciuth onpeeneHHbId HHTeTpal

1
f sin®(mx)dx.
0

4. BeIYuCIUTh 3HAYCHUE |z|?, TIE

(1 -3 + 20)
zZ=——F"
241

S. BeUMCIUTS IIpenen

i x?—4
;fgxz —5x+6

inx

6. Beruncianth 3Ha4€HUE IPOU3BOAHON QYHKIHH y = = B TOUKE x = e.

7. Haittu ipe e, nucnomap3ys npasuio Jlonurans

5 sin5x
im———-
-0yx+1-1

8. Beruuciuth ornpeenéHHbIi HHTErpal

2
3V2 | Vax —2dx.

1/2

9. Berunciuth HECOOCTBEHHBIN MHTETPa

0
f xe* dx.
—o0

10. HaiiTi mmomaas Gurypsl, OrpaHU4eHHON TMHUSMU
y=x3-3x,y=x.
11. Yemy paBHO 3Haue€HHE (PYHKIIMU B TOUKE MAKCUMyMa
f(x) = —x?+xy —y?—9y + 6x — 35.
12. BoluncnuTh MOBTOPHBINA UHTETPal

lex jol(x +y)dy.

13. BeruncauTh KpUBOIMHEHHBIA HHTETpaJl 2 poaa

f xdy,
r

A€ I' — OTPE30K MPSAMOM 2x +y = 4 OT TOUYKH (2;0) 10 TOUYKH (0; 2).
14. BeruucnuTh HHTETpall ¢ TOMOIIIBLI0 popmyJibl ['pruHa
f ydx + xdy.
x2+y2=1

15. Haiitu cymmy psna

1
D 5

k=0



OT1BeTBI HA BOIIPOCHI

Howmep Bonpoca  OtBeT

1 4.5
2 0.75
3 0.5
4. 5.2
S. —4
6 0
7 10
8 4
9. -1
10. 8
11. ~14
12. 1
13. 4
14. 0
15. 2



Kputepum u wkKanbl oLleHUBaAHUA:
[nsa oueHnBaHMA BbINOMHEHMSA 3a0aHUIN Ucnornb3yeTcs bannbHas Wwkana:
1) TecToBble 3a4aHNS:
1 6ann — ykasaH BEPHbIN OTBET;

0 6annos — YKa3aH HeBeprIVI OTBET, B TOM 4YuCJ1€ HYaCTUYHO.

2) 3aaH1S C KOPOTKMM OTBETOM:
3. 2 banna — ykasaH BEPHbI OTBET;

4. 0 6annos — YKa3aH HeBeprIVI OoTBEeT, B TOM 4uUcCrne 4aCTtn4Ho.

20.2 NMpomexyToyHas aTrecTauums

MpomexyToyHas aTTecTauust No AUCUMNINHE OCYLLECTBNSIETCA C MOMOLLbIO CReayoLwmnx
OLEHOYHbIX CPeaCTB:

| cemecTp. DK3aMEH.
[Mporpamma sK3amMmeHa.
1. MHoxectBa. Onepauuun Hag MHoXecTBamu. OTobpaxkeHust MHOXecTB. BaanMmHo
OAHO3Ha4yHble oTobOpaxeHnsa. ObpaTHoe oTobpaxeHue.
2. BeulecTtBeHHble Yncna. CBoncTBa BeLLECTBEHHbIX Yncen. Moaynbe Yncna, HepaBeHCTBO
TpeyronbHuKa, Lenas n gpobHasa yacTu.
3. MeTog matemaTtudeckon nHaykummn. buHom HetoToHa. TpeyronbHuk MNackans.
4. OrpaHuYeHHble MHOXeCTBA. TOYHbIE BEPXHASA N HUXHSASA rpaHn. CBOMCTBO MNOMHOTLI
MHO>eCTBa BELLECTBEHHbIX YMCETT.
5. Jlemma 06 oTAENMMOCTM MHOXECTB. JIeMMbI O CUCTEME BINOXEHHbBIX OTPE3KOB.
6. KomnnekcHble yncna. Onepaumm Hag KOMANEKCHbIMU YACIaMK.
TpuroHoMmeTpuyeckas n nokasatesnbHble POPMbl KOMMANEKCHOIO YMcna.
7. Yucnosble nocnegoBaTenibHOCTU. beckoHeYHO Marnble nocneaoBaTeNbHOCTU N UX
cBouncTBa. beckoHeyHo DonblUKe nocnegoBaTeNlbHOCTH.
8. lpepen nocnegosartenbHOCTU. ApudMmeTnyeckne CBOMCTBa npeaena.
9. lNpepenbHbIn Nnepexoq B HepaBeHcTBax. CBoMCTBa
nocnegoBaTenibHOCTEN, UMEIOLLNX Npeaern.
10.MoHOTOHHbIE NOcneaoBaTenbHOCTN. Teopema Beneplutpacca.
11.Yucno "e".
12.MognocnegoBaTensHOCTU. YacTndHble npeaensl. BepxHuin 1 HUXXHUW Npeaensl
nocnegosaTenbHOCTU. Teopema bonbuaHo-BenepwTtpacca.
13.Kputepun Ko cxogmmocTn nocrnenoBaTesibHOCTU.
14. dyHkuuu. Mpegen dyHKUnN. SKBUBANEHTHOCTb onpeaenexuni no Koww n
no enHe.
15. ApucpmeTuryeckme CBOMCTBa Npeaenos, NpeferbHbIN Nnepexos B HepaBeHCTBax.
JlokanbHble cBOMCTBA DYHKUNA, UMEIOLLNX npeaen.
16.3amevaTenbHble Nnpeaensi.
17.0aHocTopoHHMe npegenbl MOHOTOHHbIE PyHKUMKU. [Tpeaen MOHOTOHHON QOYHKLIMN.
18.Kputepun Kowmn cyuiectsoBaHuA npeaerna yHKunn.
19.Knaccngukaumsa 6€CKoHeYHO ManbIX 1 6ECKOHEYHO BONbLUNX BESTUYMH.
O-cumBonuika.




20.HenpepbIiBHOCTb oyHKUMM B TOUKe. CBOMUCTBA HENPEPbIBHbIX PyHKUMI. HenpepbiBHOCTb
CNOXXHOW (PYHKUUKN. DneMeHTapHble QYHKLNN.

21.Knaccudukaums Todek paspbisa. [Npumepsi.

22.1 1 2-a TeopeMbl Kown 0 yHKUNAX, HEMPEPbIBHbLIX Ha OTPE3Ke.

23.1 1 2-a Teopembl BenepLutpacca 0 pyHKUNAX, HENPEpPbIBHbIX HA OTpe3kKe.

24.PaBHOMepHada HenpepbIBHOCTb (yHKUMN. Teopema [enHe-KaHTopa.

25.TpounssogHas oyHKLMM B TOUKe. [[eomeTprnyeckuin n pmsmyeckui cmolicn. lNpumepei.

26. dndhdepeHuman dpyHkummn. Mcnonb3oBaHne guddepeHumana ansa npubnmkeHHbIX
BblumcneHun. Ceasb auddepeHunpyemMmocT n HenpepbiBHOCTU. [paBuna
anddepeHLmMpoBaHuUS.

27.MpownssoaHas crnoxHon yHKumMK. NponssoaHas obpaTtHON yHKUNN.

28.T1pon3BoaHbIE arieMeHTapHbIX PYHKLUMNA.

29.HBapuaHTHOCTb (hopMbl NepBoro AndpdepeHumana. lNponssogHas PyHKUMU, 3afaHHON
napameTpuU4ecKku.

30.TpounssoaHble 1 guddepeHumansl BbiCLINX Nopsakos. [Npasuno JlenbHuua. HapyweHune
WHBaApWaHTHOCTU hopMbl 2-ro auddepeHuymnana.

31.Bo3pacTtaHue n yobiBaHNe yHKUUN B TOYKe. JIoKanbHble aKCcTpeMyMbl. Teopema Pepma.

32.Teopembl Ponsa 1 JlarpaHxa.

33.Teopema Kowun.

34.PackpbiTne HeonpeaenéHHocTten. NMpasuno JlonuTtans.

35.®opmyna Tennopa ¢ octaTo4HbIM YrieHoM B hopme [NeaHo.

36.Popmyna Tennopa c octatovHbIM YnieHoM B oopme JlarpaHxka (6e3 gok-sa). Popmyna
Tennopa ona OCHOBHbIX (PYHKLINNA.

37.[docTaTouHble ycroBus akcTpeMmyma (1-e, 2-e n 3-e gOCT. ycn.)

38.Bbinyknble dyHKumn. Toukn nepernba.

39. AcumnToTbl. iccnegoBaHue nosefeHns (OYHKUUI C MOMOLLbIO NPOU3BOAHbIX.

Il cemecTp. QK3aMeH.
Nporpamma ak3ameHa.

1. lNepBoobGpasHas n HeonpeaeneHHbl nHTerpan. CBoncTea HeonpeaeneHHoro
nHTerpana. TabnuyHble nHTerpanesl. 3ameHa nepemMeHHbIX. HTerpupoBaHme no
YacTam.

2. WHTerpmpoBaHue npocTenwnx apoden nepBoro, BTOPOro 1 TpeTbero TUMoB.

3. WHTerpmpoBaHue npoctenwmx apoben yetseptoro tuna. iHTerpnposaHmne
paunoHanbHbIX PYHKLNNA.

4. WHTerpmpoBaHue HEKOTOPbLIX MppaUMoHanbHOCTEN. BUHOMWHArNbHbIE
anddepeHumansl.

5. WHTerpupoBaHve dyHKUMIA R (sin X, cos X). MHTerpupoBaHue dyHkumin Sin“ X-€os” x
Mcnonb3oBaHue oopMyn NOHMKEHUSI CTEMNEHN.

6. OnpeneneHHbIn nHTerpan. MNMpumepbl MHTErPUPYEMON N HEMHTETPUPYEMOW (DYHKLIMW.
Heobxoaumoe ycrnoBue MHTErpupyemMocTHu.

7. BepxHue n HwxHue cymmbl Japby. Ux ceonctea. Heobxogumoe 1 gocratoyHoe
YCNOBUS UHTETPUPYEMOCTN.

8. Knacchbl uHTerpmpyemMbix yHKLMUNA.

9. OcCHOBHbIE CBOWCTBA UHTErPUpYyEMbIX (PYHKLMIA 1 ONpeaeneHHoro nHTerpana.



10.CBowncTBa onpeaeneHHoro nHTerpana, BblpaXxaemble HepaBeHCTBaMU.
WHTerpanbHasa TeopemMa 0 cpeHeM.

11.O0npepeneHHbIn NHTErpan Kak pyHkums BepxHero npegena. ®opmyna HetoToHa-
NenbHuua.

12.PasnuyHble opMbl 3aaHNA KPMBbLIX Ha NIOCKOCTU U B MpOCTpaHcTBe. CnpamnsemMble
Kpusble. [InvHa KpuBoKn. BeluncneHne OnnHbl KPMBOW C MOMOLLIbIO OnpeenieHHOro
WHTerpana.

13.KBagpupyemble purypbl Ha nnockocTu. lNnowaab nnockon dourypel. BelpaxeHue
nnowaan KpUBONIMHENHOW TpaneLunn ¢ NOMOLLLIO onpeaeneHHoro uHTerpana.

14.HecobcTtBeHHbIe MHTerpans! | poga (¢ 6eckoHeYHbIMKM Npegenamun). [naBHoe 3HayYeHune
HecoBCTBEHHOro nHterpana. MNpumepsi.

15.HecobcTtBeHHbIE MHTerpans |l poga (OT HeorpaHMYeHHbIX PYHKUURA). NaBHoe
3HaveHne HecobCcTBEHHOro MHTerpana. MNMpumepsi.

16. DyHKUNN HECKOMBbKUX NepeMeHHbIX. ['padnk QyHKUMK OBYX NEPEMEHHbIX. JIMHUN 1
NOBEPXHOCTUN YPOBHSA ANA (PYHKUMI ABYX U TPeEX NepeMeHHbIX. [1paMoyronbHbie 1
LLIAPOBbIE OKPECTHOCTM.

17.Tpenen nocnegoBaTeNibHOCTM TOYEK B NpoCcTpaHcTBe. [Npeaen yHKLUMU HECKOSTbKNX
nepemMeHHbIX.

18.HenpepblBHOCTb OYHKLMN HECKOSNBbKUX NepeMeHHbIX. HenpepbIBHOCTb MO O4HON
nepeMeHHon. HenpepbIBHOCTb CIOXHON QOYHKLMN.

19.YacTHble npoussogHble. AnddepeHumnan. Heobxoanmoe ycnosume
andpepeHUNpyeMOCTU PYyHKLNN.

20. loctaTo4HOE ycrnosue guddepeHuUnpyemMmocTm pyHKLNN.

21. Teopema o0 anddepeHLMpyeEMOCTIN CITOXHOM PyHKLUMN. PopMyna ONHA BblYUCIIEHUS
YaCTHbIX MPOU3BOAHbLIX CIIOXHOWN PYHKLNMN.

22.ponssoaHada No HanpasneHuwo. 'pagneHT.

23.4acTHble npon3BoAHble BbICLLIMX NOPAAKOB. Teopema O paBeHCTBE CMeLUaHHbIX
npounssogHbIX. JuddepeHumnans BbICLUMX MOPSIAKOB.

24.HesBHble pyHKUMK. Teopema 0 HESIBHON QOYHKLINN.

25. MaTpuua Akobu. AkobunaH. B3anmMHO ogHO3Ha4YHbIE OTOBpaxKeHMs.

26.9KCTPEMYM (PYHKLUMM MHOMNX NepeMeHHbIX. Heobxoaumble ycnoBust akCcTpemyma.
[ocTaTtoyHble ycrioBus aKCTpeMyma.

27.YCNoBHbIN 3KCTpeMyM. MpaMon MeTon OTbICKaHUA YCITOBHOMO aKcTpemyma. Metoq
JTarpaHxa oTbICKaH1s1 YCIOBHOIO 3KCTpemMyma.

28.HecobctBeHHble nHTerpans! | poga (c 6eckoHedHbIMU Npeaenammn). [NaBHOe 3HaYeHNe
HecobCcTBeHHOro nHterpana. lNpumepesi.

29.HecobcTtBeHHble HTerpans! Il poga (oT HeorpaHMyeHHbIX pyHKUMI). naBHoe
3Ha4yeHne HecobCTBEHHOro nHTerpana. lNpumepsl.

Il cemecTp. JK3amMeH.
[Mporpamma sk3ameHa

1. lMNoHsTne NOBEPXHOCTMU. KpMBOJ'II/IHGI?IHbIG CUCTEMbI KOOPpAMHAT Ha NOBEPXHOCTU
(BHyTpeHHI/Ie KOOleVIHaTbI). YpaBHeHme KacaTenbHOM NI0CKOCTU K NOBEPXHOCTU.



2. lNnowagb noBepxHOCTU. [TOBEPXHOCTHbIE MHTErparbl Nnepeoro poaa. PopmMyrbl Ans
BbIYMCIEHUS NOBEPXHOCTHLIX MHTErpasnoB NepBoro poga Asns napaMmeTpudeckn u SBHO
3a[laHHbIX NOBEPXHOCTEN.

3. OQHOCTOPOHHME M ABYCTOPOHHUE NOBEPXHOCTU. [1OBEPXHOCTHBLIE MHTErparibl BTOPOro
poga. PopmMynbl A58 BblMUCIEHUS NOBEPXHOCTHLIX MHTErPanoB BTOPOro poda Ans
napameTpu4eckn 1 SBHO 3aJaHHbIX MOBEPXHOCTEMN.

4. ®opmyna Octporpagckoro. ®opmyrna Ctokca.

5. CkandpHble 1 BeKTOpHble nons. lNponsBogHasa ckansapHOro nons no HanpaeneHuHo.
"pagueHT ckanapHoro nons. AnBepreHuns n poTop BEKTOPHOrO Mon4.

6. OnepaTop Habna. MNpaBuna gencTeusa ¢ onepatopom Habna. 3anncb OCHOBHbIX
AanddepeHumanbHbIX onepauuin n ¢ NOMOLLBIO onepaTopa Habna.

7. TloTOK BEKTOPHOrO Nosisi Yepes NoBepxHoCTb. MIHBapnaHTHOe onpeaeneHne aMBepreHunu.
dopmyna Naycca-OcTporpaackoro B TepMmMHaX TeoOpun NOns.

8. Uupkynsuma BeKTOpHOro nonga BAosb Kpueowu. IHBapnaHTHOE onpeaeneHune poTopa.
dopmyna Ctokca.

9. TloTeHumanbHble BEKTOPHbIE Nond. ConeHovaanbHble BEKTOPHbIE MOSS.
OunddepeHumansHble onepauum BToporo nopsigka. Onepatop Jlannaca.

10.KpBOnNuHenHble opToroHanbHble koopanHaTel. KoadduuymneHTsl Jlama. 3annce 0CHOBHbIX
anddepeHumanbHbIX onepaumi B KPUBONMHENHBIX KOOpAMHaTaXx.

11.Yucnosble pagbl. CBoNcTBa cxoadwmxes psgoB. Heobxogumoe ycnosume
cxoaumocTtn psaga. FeomeTpuyeckasn nporpeccus. FapMOHUYeCKUn pag.

12.MepBas n BTOpas TeopeMbl CpaBHEHNS ANSA NOMNOXUTENBHbIX PSAOB
O606LweHHbIN rapMmoHnyecknin pag (psg Oupuxne). TpeTba Teopema
CpaBHEeHuUs.

13.TpusHaku Kowmn n Janambepa. HTerpanbHbii npuaHak Kown.

14.Pagbl ¢ Npon3BOSibHbIMUY YrieHamu. ABCOMTHAA 1 YCNOBHAs CXO4MMOCTb.
3Hako4yepeayoLwmecs pagbl, npusHak JlenbHuua. MNpumep ycrnoBHO cxoaserocs psga.

15.Teopema 0 nepecTaHOBKe YNeHOB abCOMTHO cXoasdLlero paga. Teopema o
nepecTtaHOBKE YIIEHOB YCMOBHO cxoaslerocs psga (teopema Pymana).

16. dyHKUMOHaNbHbIE NOCNeAoBaTENbHOCTU U pAabl. [oToYevHas n paBHOMepHas
cxoaumocTn. lNpusHak Benepwtpacca paBHOMEPHOM CXOANMOCTU paaa.

17.CBonctea paBHOMEPHO CXOASALLMXCA NOCnefoBaTENbHOCTEN N PSAOB.

18.CTteneHHble pagbl. MHTepBan n paguyc CXoaMMoCTu.

19. PaBHOMepHas CXo4MMOCTb CTEMEHHOro psga. TeopeMbl O HENPEPLIBHOCTU CYyMMBbI
CTENEHHOro psga. Teopembl O NOYSIEHHOM UHTENPUPOBaHUN U AnddepeHumpoBaHnm
CTEMNEHHbIX PSAOB.

20.PasnoxeHune (pyHKuMmM B cTeneHHon psag. Heobxogmmoe ycrnosue pasnoxeHust OyHKUUKN B
cteneHHon psag. Psaa Tennopa. [loctaToyHoe ycrioBre pasnoXeHns OyHKUUKN B CTENeHHOM
psag.

21.NHTerpansbl, 3aBucsLLMe OT napamMeTpa.

22. AnhdepeHumpoBaHme U MHTErPUPOBaHNE UHTErparnos Mo napameTpy.

23.lamma n 6eTa pyHKLMM Dnnepa.

24.Tepuogundeckune gyHkumn. OCHOBHaa TpuroHoMeTpuyeckasa cuctema Psag dypbee no
OCHOBHOW TPUTOHOMETPUYECKON CUCTEME.

25.06wwun psag dypbe. CpeagHee kBagpaTUYHOE OTKNOHEHME. CBOMCTBO YaCTUYHbIX CyMM
psga Pypbe. HepaBeHcTBO beccens.



26.KomnnekcHasa popma TpuroHomeTpuyeckoro psga dypoe.

27.TeopeMbl 0O CXOOUMOCTU U paBHOMEPHOW cxoamMmocTn paaa dypoe.

28.WHTerpan ®ypbe kak npegensHas gopma psga Pypee. NpeobpasoBaHue Pypbe.
29.KocurHyc n cnHyc npeobpasoBaHue Pypbe.

OnuncaHne TexXHONOrMM NpoBeaeHUs

OK3aMeH NpoBOANTCSA NO pacnmncaHuo ak3aMeHaLNOHHON CeCCUM ayaUTOPHO UK Ha
noptane moodle. 3k3ameHaunoHHasa paboTta cogepxut 6 BonpocoB. OTBET CTYAEHT
npegocTasfiseT B NIMCbMeHHOM Buae. Ha nogrotoeky oTBeTa otBoguTtcs ot 1 yac 20 muH 1o 1
yac. 40 muH. Bpemsi, oTBegeHHOE Ha 3K3aMeH, coobLaeTcsa 40 Havana 3Kk3aMeHa.
lNMpenogaBaTenb MOXET Ha3HauYUTb AN CTyAeHTa JononHuTenbHoe cobecenoBaHmne no
pesynbTatam NMCbMeHHOW paboTbl, HA KOTOPOM MOXET 3aZaBaTb BOMNPOCHI UK 3a4a4u no

nporpaMmme Kypca.

,D,I/I(*)d)epeHLl,l/lpOBaHHbIﬁ 3a4eT NpoBoaANTCA B KOHLIEe cemeCcTpa B NMCbMEHHOM BUae MNno
pacnmcaHunto 3aHATUI. BO3MOXXHO pacnpegeneHne 3a4eTta Ha HECKOJ1bKO yacTeun B Te4YEHUU
cemMecTpa. I'Ipeno,u,aBaTenb MOXEeT Ha3Ha4nTb AnA ctyaeHTa AONOJTHUTENTbHOEe cobecenoBaHue
no pe3ylnbTaTtam NMUCbMEHHOM pa6OTbI, Ha KOTOPOM MOXET 3alaBaTb BOMPOCHLI Ui 3ada4un rno

nporpaMme Kypca.

OueHka

Kputepum oueHOK

OTnnyHo

lMonHoe 3HaHue TeoPETUYECKOro Kypca, yMEHUE peLlaTh 3a4auu,
BXOAsLLME B nporpaMmmMmy nepBoro cemectpa. lNonHoe BbiNnonHeHne
y4ebHOW Harpy3ku B Te4eHUM cemecTpa (NoceLleHne npakTuyecKkmx
3aHATUN N NEKUUIN, BbINONHEHNE AOMALUHNX 3a4aHne, BbINOSTHEHNE
KOHTPOSbHbIX paboT He MeHee, YeM Ha 80%.)

XopoLlo

XopoLluee 3HaHVe TeopeTUYeCcKoro Kypca, BO3MOXHbl HEKOTOPbIE
HeJou4eTbl, yMeHue pellaTb 3agaydm no 6onbLuern YacTu Kypc.
BbinonHeHne y4ebHOM Harpy3kn B TeHEHUN CeMeCcTpa He MeHee,
4yeM Ha 60 %

YnoBneTBOPUTESNIbHO

3HaHWe OCHOBHbIX MOMEHTOB TEOPETMYECKOro Kypca (popmyin,
TeopeM), yMeHue pellaTb NpocTenne 3agaydm no Kypcey.
BbinonHeHne y4ebHon Harpy3km He meHee, YeM Ha 40%.

HeynosnetBopuUTensHO

OTcyTCcTBUE 3HAHMSI OCHOBHBIX MOMEHTOB TEOPETUYECKOro Kypca U
OTCYTCTBME NMPaKTMYECKMX HaBbIKOB. BbinonHeHne y4yebHoM Harpysku
MeHee, Yyem Ha 40 %.




