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1. IJIAHUPYEMBIE PE3YJIbTATHI OGYUEHUSA
1.1. llean u 3aga4n JUCIHUILIHHBI

Leab ocBOeHUS TMCUMILINHBI:

(hopMUpOBaHHE 3HAHUH U TIOHATUI B 0OJIACTH BBICIICH MAaTEeMAaTHUKH, €€ POJIU U MECTE B CHCTEME
€CTECTBEHHBIX U MATEMAaTUYECKUX HAYK, OTYETIIMBOE YCBOCHUE CTYACHTAMU UCXOAHBIX UJIEH, 3HAUCHUI
OCHOBHBIX PE3YJIbTATOB MATEMATHUYECKOI'O AHAJIN3d, A TAKKE OBJIAJICHUE TEXHUKOW PACCYXKIACHHUU U
BBIYHCIICHHUM B 00JIACTSIX MaTeMaTHYECKOIro aHAJIK3a.

3apaum QAU CHUIIHHBI:
® U3y4ECHHE OCHOBHBIX MOHATUHA U TEOPEM MATEMATHYECKOTO aHAJIN3a;
® [PUMEHEHUE OCHOBHBIX MOHITHI MaTEMaTHYECKOTO aHaldu3a B PA3JIMYHBIX JTUCHUILIIMHAX
(bu3uKH, MaTeMaTUKU U HTHHOPMATHKHU. ;
® CIOCOOCTBOBATh PA3BUTHIO TBOPYECKOrO MOTEHIMAla OOydarollerocss B MpoILecce OCBOCHUS

JAHHOTO  Kypca, aKTHUBU3AallMM  CAMOCTOSITEIBHOM  JIESITENIBHOCTH,  BKIIOUYEHHIO B

HCCIIEI0BATENBCKYIO padoTy;

e chopmupoBaTH TOTOBHOCTH OOYYAIOMIETOCS K peaJIM3aliH IOJIYYCHHBIX 3HAHUH W YMEHUH B

IIPAKTUYECKON IEATEIbHOCTH.

1.2. [Inanupyemble pe3y/ibTaThl 00y4eHHs

B pesynprare oCcBOEHHMsS JaHHOW AWMCHMIUIMHBI Y OOydYaromuxcs (GOPMHUPYIOTCS CIIEAYIOIIHE
KOMITETCHIIUH:

VK-1. CriocobeH OCyIIeCTBIIATh HOUCK, KPUTUYECKMH aHaIW3 M CUHTE3 HH(opmManuu,
MPUMEHSATh CUCTEMHBIH MOJIXO/ JUTS PEIICHHsI TOCTABICHHBIX 3aa4

I1K-3. CrocobeH ¢opMHpOBaTh pa3BUBAIOIIYIO O0pA30BaTEIbHYIO Cpely A JOCTHXKEHMS
JMYHOCTHBIX, IPEAMETHBIX U METaNpPeJIMETHBIX PE3yIbTaTOB O0YYEHHs CPEACTBAMH IPENOAaBaeMbIX
Y4eOHBIX IPEIMETOB

2. MECTO JIUCHUMIUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
MMPOT'PAMMBI

JlucuumiuHa BXOIUT B 4acTh, POPMHUPYEMYIO yYaCTHHKaMHU 00pa3oBaTeNbHBIX OTHOIeHHH bioka 1

«Aucuummuabl (MOTyNIN)» | SIBISIETCST 00S3aTEHHOM JIJIs1 U3YUCHUSI.
[IporpamMma aucuumIuHbl «MaTeMaTHYeCcKHil aHaIN3)» MOCTPOSHA TAKUM 00pazoM, uTo e
OCHOBHBI€ TTOHSTHS U METO/bI B MPAKTUUECKOM IIJIAHE OPTaHUYHO JOTIOJHSIOT MPOTPaMMbI KYPCOB
«Jluneitnas anredpa», «AHaTUTHUECKAs TeOMETPUsI», «JIUCKpeTHas MaTeMaTHKa.
JlaHHast AMCUUILTNHA SBJSETCSI OCHOBOM i O0siee MOapOOHOT0 H3ydeHUs! TUCIUIUINH « Teopus

aIrOPUTMOBY, «BBIUMCIUTENBHBIN TPAKTUKYM).

3. OFbEM U COJEPKAHUE JUCHUIIJIUHDbI
3.1. O0beM TUCUUILIHHBI

[Tokazarens 06beMa AUCIUTIIHHBI Kon-Bo vacos
O0BeM QUCIHIIINHEI B 3a4E€THBIX €IUHUIIAX 11
O0BeM TUCIUTUTMHBI B acax 396(366)!
KonTakTHas padora: 44.9
Jlexuun 12(12)?
[IpakTrueckue 3aHATUS 26(26)°
KoHTakTHBIE Yachl HA MPOMEXKYTOUYHYIO aTTECTALUIO: 6,9

! PCaJ’II/ByeTCS{ B (1)OpMaT€ JJICKTPOHHOI'O O6y‘I€HI/IH C IPUMCHCHUEM NUCTAHIIUOHHBIX O6pa3OBaT€J'ILHLIX TEXHOJIOTUH
2 PCaJ’II/ByeTCS{ B (1)OpMaT€ JJICKTPOHHOI'O O6y‘I€HI/IH C IPUMCHCHUEM NUCTAHIIUOHHBIX O6pa3OBaT€J'ILHLIX TEXHOJIOTUH
3 PCaJ’II/ByeTCS{ B (1)OpMaT€ JJICKTPOHHOI'O O6y‘I€HI/IH C IPUMCHCHUECM JTUCTAHIIMOHHBIX O6paBOBaTGJ’IBHHX TEXHOJIOTHIA
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HpeI[BKSaMGHaI_II/IOHHaH KOHCYJIbTallu

6(6)*

DK3aMeH

0,9

CamocrosTenpHas paborta

322

KonTpons

29,1

dopma NpoMeKyTOUHOM aTTecTalluu: SK3aMeH B 1,2,3 cemecTpax.

3.2. Cojnep:kaHue TMCUHILTHHBI

HaumeHoBaHue pa3jiesioB (TeM)
AMCUMILINHBI

KoJ-Bo
JacoB

Jlekuuu
IIpakTHyecku

€3aHATUusA

Cemectp 1

Pazpnen 1. Iudpepennuaibaoe ucunciaenne GyHKuuii 01HON nepeMeHHOM

Tema 3. UncsioBble 0OC/I€10BATEJIBLHOCTH H UX MpeAebl

Yucnosas nocienoBarenbHOCTh. [Ipenen 4ncioBoi mocienoBaTeabHOCTH.
Apudmernueckue onepaum ¢ npeaeaamMmu rnociaenoparenbHocTeld. CBoiicTBa
npezjesna nocienoBareabHOcTH. Teopema BeliepmTpacca 0 MOHOTOHHBIX
OTpaHUYEHHBIX MOCIea0BaTeIbHOCTIX. Yrcno e. Cymma OECKOHEYHO YOBIBAIOIIEH
reomerpuueckoit mporpeccun. Teopema bonbiano — Beitepmrpacca. Kpurepuit
Komm ¢xoIuMocTH 41ciI0BOM OCIE0BATENBHOCTH

1

Tema 4. Ilpeaes u HenpepbIBHOCTH (PYHKIUH

[Ipenen pyukmwn. OHOCTOPOHHUMA U OCCKOHEUHBIN TIPEIEITBI ()YHKITHH.
Cgoiictea npenena Gpynkuuu. [lepBblil 1 BTopoil 3amMeuaTenbHble PEIEb.
HenpepsiBHOCTh QyHKIIMU. CBONHCTBA HENPEPHIBHOCTH (PYHKINH. Pa3phiBhI
¢ynkuuu. Teopema o pa3pbiBax MOHOTOHHBIX (GyHKIMN. OTHOmIEHUS «O» U «O».
OKBUBaJICHTHbIE (PYHKIINH.

Tema 5. IIpousBoanas u nuddepenuunaln

[TpousBonHas Gpynkiuu. E€ reomerpuueckuit M pU3HMUECKUIl CMBICI.
Juddpepenunpyemocts GyHkuuu. CBsi3b NPOU3BOIHON, AUPPEPEHIUPYEMOCTH U
HenpepbIBHOCTH (yHK1MuU. [IpaBuna nuddepenumponanus. [IponsBoaHbe
OCHOBHBIX 2JIEMEHTapHbIX QyHKIMH. ['nnepOonnyeckue CUHYC, KOCHHYC, TAHT'€HC
Y KOTaHI'€HC; UX Ipou3BoAHbIe. [[pon3BoaHAs TOKA3aTEIbHO-CTENEHHON
¢yukuun. Jlorapudmuueckas npoussoHas. Juddepennuan, ero cBoicTaa,
MHBapuaHTHOCTb (hopMbl U depennnana. [IpousBoanas GpyHKIMH, 3aaHHON
napamerpuuecku. [IponsBoansle U auddepeHnranbl BHICIIUX MOPSAKOB.

Tema 6. OcHoBHBIC Teopembl TU((ePeHINATBHOIO HCHYHCICHUA PYHKIMI
OJIHO¥ MepeMeHHOo

Heo6xoaumMoe ycinoBue JIOKaIbHOTO SKcTpeMyMa GyHKIUU (Teopema Depma).
Teopems! Pois, JIarpanxka un Komm. @yHKIMS ¢ HyneBO NpOU3BOIHOM. Busl
HeonpenenénHocreil. [Ipasuiio Jlonurans pacKpeITHs HEONIPEACIEHHOCTEN.
®opmymna Teitmopa nis muorowiena. buanom Hetorona. ®opmyna Jleitoauna s
IIPOM3BOIHON BBICIIETO MopsiaKa npoussenenus ¢pynkuuit. opmyna Teitnopa ams
npou3BoIbHON PyHKIMK. OcTaTouHOoE ciiaraemoe B hopme Ileano u B popme
Jlarpanxa.

Tema 7. [lpumenenue qudpepeHINATBLHOTO HCHUCTCHUA K UCCJIEI0BAHUIO
(pyHK1I Ui 01HOI TEpEeMEHHOH

4 PCaJ’II/ByeTCS{ B (1)OpMaT€ JJICKTPOHHOI'O O6y‘I€HI/IH C IPUMCHCHUEM NUCTAHIIUOHHBIX O6pa3OBaT€J'ILHLIX TEXHOJIOTUH

5




TeopeMmsl 0 Bo3pacTaHuM U yObIBaHUM (PyHKIHI. JlocTaTOUHBIE YCIOBUS
JIOKAJIBbHOTO 3KCTpeMyMa (PYHKIMH. DKCTpeMyM (YHKIIMH, 33JaHHON Ha OTpPE3Ke.
Beimyknocts pynknuil. Heo6xonumoe u 10cTaTOYHOE YCIOBHS BBITYKIOCTH
¢ynkunu. Teopema o BeimykiaocT pyHkiuu. Touka nepern6a GyHKIHH.
JlocTatouHble yCI0BUS TOUYKH Nepernda GyHKIUU. ACUMITOTHI Ipaduka
¢dbyskun. CxeMa noctpoeHus rpaduka GyHKIUM.

Uroro B cemectpe 1

Cemectp 2

Pa3nes 2. UnTerpasibHoe ucuucjeHne pyHKuMii 0JHOM nepeMeHHOil

Tema 1. HeonpeneéHHbINA MHTErPaJi: onpeaejieHue U OCHOBHbIE CBOIiCTBA
[lepBooOpaznass GyHKIMM © HeompeAenEHHbIM UWHTErpaln. JIMHEWHOCTH
HeompeAeNEHHOr0 UHTErpajia U ero MPOTUBOMOIOKHOCTD U depeHIIPOBaHUIO.
Tabnuia OCHOBHBIX HEONpPeIeIEHHBIX HHTErpalioB. MeTo ] 3aMeHbl IepeMEHHOI
Y METOJI UHTETPUPOBAHMSI 110 YACTSIM B HEONPEIeIEHHOM UHTErpase.

1

Tema 2. OcHOBHbBIE KJIACCHI (PYHKIM, HHTErPUPYEMbIX B KOHEYHOM BHjIe
WuterpupoBanue  poOHO-panvioHanbHOW — QyHkuuu.  HeompenenéHubie
UHTETpaJIbl OT MPOCTEHIIMX palMOHAIbHBIX ApoOeil. MeToa HeonpenenéHHbIX
KOA(p(GUIIMEHTOB M METOJ «BBIYEPKUBaHUIY. VHTErpupoBaHue parMoHaIbHBIX
TPUTOHOMETPUYECKMX  (QYHKIMH.  YHHBepcaabHas  TPUTOHOMETpUYECKas
MOJICTAaHOBKA. WuTerpupoBanue CUMMETPUYHBIX paroHaIbHbBIX
TPUTOHOMETPHUYECKHIX (GyHKIHH. WuTerpupoBanue KBaJJPAaTUIHBIX
UppAllMOHATBHOCTEH W palMOHAIBHBIX  (YHKIOUH C  KBaJpaTUYHBIMU
UPPaAMOHATLHOCTSIMH. WuTerpupoBanue JIPOOHO-TTMHEHHBIX
HUppAMOHATBLHOCTEN U U] depeHITnaTbHBIX OMHOMOB.

Tema 3. Onpenenénnblii HHTErpaJ

[Tousitue ompenenéHHoro uHrerpana. HeoOxoaumoe ycioBHe CyIIECTBOBAHHUS
onpenenéHHoro uHrerpana. Teopema Komm o CymecTBOBaHHH ONPEIEIEHHOTO
uHTerpaina. I'eoMeTpudeckuii CMBICI ONPENEAEHHOr0 MHTerpana. JIMHEHHOCTS,
aJIMTUBHOCTh 1 MOHOTOHHOCTB ONPENEIEHHOT0 HHTErpaia. TeopeMa o cpeaHemM
U IIPOU3BOJHAS ONPEAEIEHHOIO UHTETpala C IEPEMEHHBIM BEPXHUM IIPEICIIOM.
®opmyna Herorona — JleliOHuna. 3ameHa nepeMeHHOW M MHTETPUpPOBAHHUE I10
yacTsM B OINpenenéHHOM uHTerpane. OnpenenéHHbIi MHTETpall OT YETHOW,
Heu€THOM u mnepuoanyeckol ¢ynkuuu. ®dopmyna Teimopa ¢ ocTaTOYHBIM
cJlaraeéMbIM B MHTErpalbHOH Gopme.

Tema 4. 'eomeTpuyecKue NPUJIOKEeHHUS ONPeaeIEHHOT0 HHTerpaJjia

[Tnomanps oOnacTd Ha IJIOCKOCTH, OrPAaHMYEHHOM KpuBbIMU. [Imomians
KPUBOJIMHEHHOTO CErMEHTAa W IUIONaAh 00JIacTH B TapameTpuueckou Gopme.
JlnuHa 1yru npocTpaHCTBEHHOM KpUBOM B mapaMmeTpuueckot popme. nuHa n1yru
IUIOCKOM KPUBOHW B MPSAMOYTOJBHBIX U MOJISIPHBIX KoopauHaTax. OOBEM Tena 1o
IUIOINAASIM  MapajuleNbHbIX cedeHuid. OObEM Tena BpameHus. I[lmomans
MOBEPXHOCTHU BpPALIEHMs B MPSIMOYTOJbHBIX KOOPJIWHATaX U B MapaMeTpUUYECKOM

dbopme.

Tema 5. HecoOcTBeHHbIE HHTEIPAJIbI

Hecob6ctBennsiii unterpan 1-ro pona. IIpusHaku cXoIUMMOCTH HECOOCTBEHHBIX
uHTerpasioB 1-ro poma. HecoOctBenHslii wHTerpan 2-ro pomna. Ilpusnaku
CXO/IMMOCTH HECOOCTBEHHBIX HHTETPAJIOB 2-TO poJia.

Hroro B cemectpe 2

Cemectp 3

Paznen 3. Inddepennuanbuoe ucunciaenne GQyHKIUN HECKOJIbKUX M€

€MEHHBbIX

Tema 2. YacTHble npou3BoaHbie H TH(depeHnnanbl yHKINH HECKOJIBKHX
NnepeMeHHBIX

1




YacTHble TpOHM3BOJHBIE TepBOro mnopsaka. JuddepenmupyeMocts (QyHKIHH
HECKOJIbKUX TepeMeHHbIX, aupdepenuman ¢yaxknun. [Juddepennuponanne
CIIOKHOHM (GyHKIMH. YacTHBIE MPOM3BOJHBIC BBICIINX IMOPAAKOB. CMeIIaHHBIE
POM3BOJIHBIC, MX paBeHCTBO. [uddepeHnmansl BHICIINUX MOPSIKOB.

Tema 3. ®opmyaa Teiisiopa u 3kcTpeMyM (PYHKIHIT HECKOJIbKHX
nepeMeHHbIX

®opmyna Teitnopa GyHKINN HECKOIBKUX MepeMeHHbIX. OCcTaTOuHOE cllaraeMoe B
dopme Ileano u B popme Jlarpanxka. [lommrom HproTona. DxcTtpemyM QyHKIUN
HECKOJIbKUX IepeMeHHbIX. HeoOxoIuMoe U 10CTaTOYHOE YCJIOBUS SKCTPEMYMA.
OKcTpeMyM (QyHKIMM JBYX IEPEMEHHBIX.

Tema 4. HesiBHBIE (DYHKIMM HECKOJIbKHX IepeMeHHbIX
HesBnas ¢pynkums. Teopema o HesBHOM GyHKnu. uddepeHunpoBanre HesBHOM
¢ynkuuu. Cucrema HesiBHBIX QyHKImH. SIkoOman. Teopema o cucTtemMe HESBHBIX
byukuii. YcnoBubli skcTpeMyM. HeoOxoanmoe yciaoBre YCIOBHOTO IKCTpeMyMa
— meton ¢yHknuu Jlarpamka. JloctaTouyHOE YCIIOBHE YCIOBHOTO JKCTpEMyMa.
OKCTpeMyM KBaJIpaTUYHOHN (OpMBI Ha eIMHUYHOMN cdepe.

Tema 5. I'eomerpuyeckue npuiioxeHus 1u¢depeHINaTbHOTO HCYHCTCHUS
(yHKIMI HECKOJIBKHUX IepeMEeHHbIX

[IpousBonnas ¢QyHKIMM 1O HampaBieHHoO0. [pagueHT QYHKOMM ©  €ro
reoMerpuueckuii cMeici. [ToBepxHOCTh ypoBHA. KacarenbHast IIOCKOCTB.

Pa3znea 4. KpaTruble mHTErpaibl

Tema 1. /IBoiinble HHTErPaJIbI

KBanpupyemocTs 1 miomaab miockoit purypel. OnpeaeneHue u reoMeTpUuIecKuit
CMBICJT IBOMHOTO MHTErpaia. TeopemMa O CyIIECTBOBAaHMU U OCHOBHBIE CBOMCTBA
JIBOMHOrO MHTEerpaia. [lIoBTopHble MHTErpaibl. 3aMeHa NEPEMEHHBIX B JBOMHOM
uHTerpane. JIBOMHOW MHTErpasi B NOJIsApHbIX KoopauHaTtax. MuTerpain Ilyaccona.

Tema 2. TpoliHble HHTErpPaJbl

Kybupyemocts u 00bEM ¢Gurypel B TpéXxMepHOM mpocTpaHcTBe. Omnpenenenue
TpoitHOrO MHTerpana. Teopema o CyIecTBOBaHUM M OCHOBHBIE CBOMCTBA TPOHHOTO
uHTerpana. [loBropHbie MHTErpaibl. 3aMeHa EPEMEHHBIX B TPOMHOM HMHTErpase.
TpoiiHoi HHTerpaa B HWIMHAPUYECKUX U ChepuUecKUX KOOpAUHATAX.

Paspnen S. UnciioBble 1 QyHKUHMOHAIBHBIE PAIbI

Tema 1. UncsioBbie psaabl

[HonsiTre uncnoBoro psaa. CxoAUMOCTh YUCI0BOro psiaa. HeoOxonuMmelil nmpusHak
cxoaumoctu. IIpusnaku cpaBHenus. [Ipusnaku anambepa u Komm cxoaumoctu.
HNHuTterpanbHblii  NMpPU3HAK CXOIMMOCTH. 3HAKOTEpeMEHHBbIM psa. [Ipu3Hak
JleiiOHMIIa CXOOUMOCTH. AOGCOJIIOTHO M YCIOBHO CXOJSIIMECS YHMCIOBBIE PSIbI.
TeopeMbl 00 aOCOIFOTHO U YCIIOBHO CXOJIAIIUXCSI YHCIIOBBIX pslax.

0,5

Tema 2. ®DyHKIMOHATBbHBIC M CTENCHHbIE PAIBI

[HonsTne pynkunonanbHOro psiaa. PaBHoMepHas cX0AUMOCTh (PYHKIIMOHAIBHOTO
psna. Ilpusnaku Beitepmrpacca, Jupuxie u Abenst paBHOMEPHON CXOJUMOCTH
GyHKIIMOHAIBHBIX Psi10B. CBOMCTBA paBHOMEPHO CXOAUINXCS (PYHKIIMOHATbHBIX
psanoB. Ilonstue cremeHHoro psga. Paguyc CXOOMMOCTH CTENEHHOIO psja.
PaBHOMepHast cxoguMmocTh cTerneHHOoro psifa. CBoICTBa CTEHEHHBIX PSIIOB.
Cxonumocts psina Telnopa.

0,5

Pa3nes 6. KpuBosinHeiiHbIe M NIOBEPXHOCTHbIEC HHTErPAJIbI




Tema 1. KpnBosinHeiiHble HHTErpabl 0,5 0,5
KpuBonuHelinblil nnterpan 1-ro poga: onpeaeneHue, TeopeMa o CyleCTBOBaHHH,
OCHOBHBIE CBOMCTBA, METOJbl BBIUKCICHUA. KpUBOIMHEHHBIM HHTErpal 2-ro
poJza: olpejaeseHue, TeopeMa O CYIIECTBOBAHWH, OCHOBHBIE CBOMCTBA, CBS3b C
KPUBOJMHENHBIM UHTETPaJoM 1-ro poJa, METO/Ibl BEIYUCICHHUS.
Tema 2. [loBepXHOCTHBIE HHTEIPAJIbI 0,5 0,5
[ToBepxHOCTHBIN HMHTErpad 1-ro poaa: onpeneneHue, TeopemMa O CyleCTBOBaHHH,
OCHOBHBIE CBOMCTBA, METOJIbl BBIYMCIECHHS. TenecHbld yroiu. IloBepXHOCTHBIM
UHTETpaJl 2-r0 poja: OIpeNeIeHHe, TeOpeMa O CYLIECTBOBAHMM, OCHOBHBIE
CBOMCTBA, CBA3b C IOBEPXHOCTHBIM UHTErPAIIOM 1-ro poJa, METO bl BBIYUCICHUSI.
®Dopmyasl Octporpaackoro — I'puna, Ctokca u Octporpaackoro — 'aycca.
Paznen 7. Psaabl @ypbe u npeodpaszoBanne @ypbe
Tema 1. Paabl @ypbe - 1
Tpuronomerpuueckuii psin Dypre. Kospdummentsr @Pypbe. ToxnecTtBo u
HepaBeHCTBO beccens u paBenctBo [lapceBand. Jiemma Pumana. Anpa Jlupuxie u
Oeriepa psaga Oypse. Teopemsl Deviepa u Jupuxite o cxonumoctu psajga Oypse.
VYcnoBue  abCONMIOTHOW W PaBHOMEPHOM  CXOAMMOCTH,  IOYJIECHHOE
Qg epeHMpoBaHne ¥ NOWIEHHOE HHTErpupoBanue psjna dypee.
Hroro B cemecTpe 3 4 10
Hroro 12(12)* | 26(26)*
4, YYEBHO-METOJUYECKOE OBECIIEYEHHUE CAMOCTOSITEJILHOM
PABOTbBI OBYYAIOIIUXCHA
Tembl 115 N3y4yaeMbie BONIPOCHI Kou- [ @opmbl Metoauueck |Dop
CAMOCTOSITEJIbHOT BO [CAMOCTOSATEJb (o€ MbI
OM3y4eHHs 4yaco [HOW padoThl |oGecmedyeHne |oTYE
B THOC
TH
Cemectp 1
Tema 1. [TonsTHE 271€MEHTapHON 52 Nzyuenue VYyebHo- Koncmek
HuddepeHunanst | GyHKIHM. MaTepuajgoB | METOAMYECKO | T
0€ UCYHCIIEHUE Teopema o pa3pbiBax JEKLUH, e
yHkumii onHON MOHOTOHHBIX (DYHKITHH. BBINIOJIHEHHE | o0ecreyeHne
NIEPEMEHHON OtHomeHus «O» U «oy». JTOMAIITHUAX TUCIIAILINHEI
IIpousBoaHbie U 3a7laHUN.
TG depeHIHanbl BHICIINX Pa6ora c
HOPSI/IKOB. yueOHOi
JUTEPATYPOU
Tema 2. [UucioBbie MHOXECTBA. 52 N3yuenue VYu4ebHo- Koncnek
JlelicTBUTEIbHBbIe [MHOKECTBO NCHCTBUTEIBHBIX MaTepUaioB | METOJUYECKO | T
YUCJIA IHUCCII. HepI/IO,I[I/I‘leCKI/Ie HeKHHﬁ, e
ECCATHYHBIC ,I[p06I/I. MaKCI/IMYM nu BBIMIOJTHEHHE O6eCHequI/Ie
MUHUMYM ‘-II/IC.H?BI)IX MHOXCECTB. JTOMAIITHIX JIACIATUTHHBI
IMHO>KECTBO JCUCTBUTCIBHBIX v
unceln. Tounas BCPXHAA U TOUHAA 3a/laHuy.
HWXHSAS T'PAaHU YUCJIOBBIX Pa6OTaE
MHO>€ECTB. Teopema 0 TOUHBIX yueOHoi .
rpaHsXx. JUTEPATYpPOU




Tema 3. IMonsitme Uucnosas pynxuus. O6aacTs 52 Nzydenue YuyebHo- Koncmek
(pynxnun OTPEACICHUA 1 MHOKECTBO MaTepHajioB METOAUYCCKO | T
sHaueHnH pyHKINH. CIOCOOBI JIeKIIHiA, e
safanns Qymxium. Cloxias u BBINOJIHEHHME | OOecreyeHune
oOpaTHast GyHKIHS. CJ}O)KHaSI u OMAIITHHAX UCLAIUIMHEL
oOpatHas ¢yHkIyst. YeTHas, N
HEeUETHAS U TIEPUOANYECKas Sa/aHuH.
(bynkuus. Bozpacranue u P a60Taf
yobiBanue GpyHkuu. OCHOBHBIC yueOHoi
HIIEMEHTapHBIC (PYHKITHH. JITUTEPATypon
[ToHsiTHE DIIeMEHTapHON
dhyHKUIMH.
Hroro B cemectpe 1 156
Cemectp 2
Tema 4. MeTom «BEIUYEPKUBAHMIIN. 12 N3yuenue YyebHo- Koncmekt
Nurerpanbnoe OnpeznenéHHblil HHTErpai ot MaTepuaoB METOINYCCKO
HCYHUCIICHUE HETHO, HeqéT}fOﬁ u JICKIIHA, e
yHKLMI oxHoil  [ISPHOAMMECKOT QyHKIMM. BBINOJIHEHHE | OOECIIEUEHUE
IIepEMEHHON Popmyna Teiinopa ¢ OCTATOHHAIM JIOMAIITHUX JUCIUTUTUHBI
CJlara€MbIM B MHTCTpPaJIbHOU o
(bopme. 3a/IaHMi.
[1nowmane KpUBOIUHEUHOTO Pabora f
CerMeHTa M Iomais 00J1acTi B yueOHoi
napaMeTpHyYecKoii opMe. JIUTEpaTypou
Hroro B cemectpe 2 12
Cemectp 3
Tema 5. DyHKIMA 14 N3yuenne VuebHo- Koncnekr
JuddepeHnnans | HECKOJIBKUX MaTepUaIoB | METOIUYECKO
HOE UCUMCIICHUE | TIEPEMECHHBIX. JIEKLIHH, e
byHKIUH [Ipenen pynkumu BBINIOJIHEHUE | oOecrieueHne
HECKOJIbKMX no ['eitne. JIOMAaIIHUX JUCLUTITUHBI
MEPEMEHHBIX 3alaHUN.
Pabora ¢
yaeOHOMU
JUTEPATYPOU
Tewma 6. [Toruaom HeroToHa. 14 Nzyuenue VYuebHo- Koncnekr
Huddepennnans | CucreMa HESIBHBIX MaTepUaigoB | METOIUYECKO
HoOe ucumcienue | ¢pyHkuil. Ikobuan. JeKIUH, e
byHKIUH Teopema o cucreme BBINIOJIHEHHE | o0ecreyeHue
HECKOJIBKUX HESBHBIX (QYHKITUH. JIOMAIITHUX JUCITUATUTUHBI
MEPEMEHHBIX 3a/IaHHi.
Pa6ora c
yueOHOU
JUTEPATYPOU
Tema 7. [Tomnaom HeroToHa. 14 N3yuenue Y4eOHo- Koncrnekr
Huddepenunans | CucreMa HESIBHBIX MATepHaJOB | METOJIMYECKO
HoOe ucumcienue | ¢pyHkuuil. Ikobuan. JIEKLINH, e
GbyHKIMI Teopema o cucreme BBINIOJTHEHUE | oOecrieueHne
HECKOJIbKMX HESBHBIX ()YHKIIHA. JIOMAaIIHUX JUCHUTITUHBI
MePEMEHHBIX 3aJaHUM.
Pabora ¢
yaeOHOU
JUTEPATYPOU




Tema 8. Ilpexen  (PyHKIMS HECKONBKUX 14 H3ydenue VuebHo- Koncmext
144 NEPEMEHHBIX, 0071aCTh MaTepuajoB METOIHUYECKO
HeNpepLIBHOCTL  (CTIPCACIICHHS. IIpenensr no Ko JTeKIHiA, e
PpyHKuHH i 110 I'efiHe, HEPEpLIBHOCTE BBINOJIHEHHME | OOecreyeHune
HECKOJIbKHX (byHKIH HECKOMbKHX . JOMAIIHUX JUCLUTIIUHBI
nepeMeHHbIX. [Ipenesn ciaoxHoM .
T1CPEMEHHBIX (bysaxmm. CBSI3HOE MHOXKECTBO. 38 /1AHHUH.
[Ipox 0K IeHNE HENPEPBIBHOMN P a60Taf
(QyHKIMHI Yepe3 NpOMekKyTOUHOE yueOHOi
sHaueHre. OTKPBITOE U 3aMKHYTOE JITUTEepaTypou
MHO>KECTBa, 00J1acTh. TeopeMsr
Benepurpacca 0 HEPEPLIBHOU
(yHKITHH.
Tema 9. M3mepumocTs 1 Mepa JKopmana 14 Nzyuenue VYuebHo- KoHncriext
MHoromepHbie (buryper B MHOrOMepHOM MaTepHajoB METOAUYECKO
HHTErpabl npocTpaHcTBe. MHOrOMEpHbIE JeKIIHiA, e
MHTCTPAIIBL: OLPCACICHHC, BBINOJIHEHHE | OOECIIEUEHUE
TeOpeMa O CYIIECTBOBAHHH, JIOMAILIHUX CLIATUIHDI
OCHOBHBIC CBOICTBA, 3aMeHa .
[MEPEMEHHBIX. 3a/laHuH.
Pa6ora c
yueOHOU
JUTEPATYPOU
Tema 10. CoOcTBeHHbIe 1 HecOOCTBeHHbIE | 14 N3yuenue VuebHo- KoHcnekt
NHuTerpajsl, UHTCTPAJIbL, 3aBUCAIINE OT MaTepUagoB | METOAUYECKO
3aBHCSIIHE OT napamerpa. Juddepennupopanne JIeKIHiA, e
napamerpa 11 MHTCTPUPOBAHHC IO TTAPAMETDY. BBINIOJIHEHNE | 00ECIIeueHuE
bera-hyHKuus u rilMMa-(byHKuHﬂ. OMAIIIHHIX UCIAIUIMHEL
X OCHOBHBIE CBOMCTBA. o
3a/1aHUM.
PaGora c
yaeOHOMU
JUTEPATYPOU
Tema 11. Teopemsl 00 14 N3yuenue VYuebHo- KoHcrekT
Yucnossle u a0COJIOTHO U MaTepUaloB | METOAUYECKO
(YHKIIMOHAJIBHBI | YCIOBHO JIEKIINH, e
€ psbl CXOIAIINXCS BBINIOJIHEHHE | o0ecreyeHue
YHCIIOBBIX PAJAX. JIOMAaLTHUX JUCIUIIAHBI
3aJaHuH.
Pa6ora c
yueOHOU
JUTEPATYPOU
Tema 12. [TpusHaku 14 N3zyuenue VuebHo- KoHcnekt
Yucnossie u Beriepurpacca, MaTepuaioB | METOJAUYECKO
¢bynkunonansHbl | upuxie u Abens JIEKLINH, e
€ psLIbl pPaBHOMEPHOU BBINIOJTHEHUE | oOecrieueHne
CXOJIUMOCTH JIOMAaIIHUX JTUCLUTITUHBI
(GyHKIIMOHATIBHBIX 3a/IaHMI.
PSIOB. Pabora ¢
yaeOHOMU
JIUTEPATYPOU
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Tema 13. Pemenue 3amau ¢ 14 Nzyuenue YuyebHo- Koncmekt
KpuBonuzelinple | mOMOIIBIO (POPMYITBI MaTepHUaIoB | METOIAUYECKO
u Octporpaackoro — JIEKIIHH, e
noBepxHocTHRIEe | ['puna, CTokca u BEITIOJTHEHUE | oOecreueHue
WUHTETpaJIbl OcTtporpazackoro — JIOMAaILTHUX JUCIUTIAHBI
I'aycca. 3a/1aHUM.
Pa6ora c
yaeOHOU
JUTEpaTypoit
Tema 14. Pagsr  Jlemma Pumana. Sapa dupuxie| 14  |M3yuenue YueOHo- Koncnekr
®ypbe u u Qerniepa psana Pypee. MaTepUaJIOB  METOIAMYECKOE
peobpasoBaHUE  PapeHcTBO [Tnanmeperns. IeKIINH, oOecrnieueHue
Dypre BBITIOTHEHUE  |TUCITUTUTHHBI
TOMAaITHUX
3alaHU.
PaGora c
yaeOHOM
nmuTepaTypou
Tema 15. [Mpsmoe npeobpaszoBanue Dypre. 14 |N3yuenue 'YuebHo- Koncnext
IMpeodpazopann  Plemma Pumana. OGparHoe MaTepUaIoB  METOAUYECKOE
e dypbe npeodpasopaiue Cyprbe MeKIui, oOecricueHue
(unterpan @ypre). PaeHcTso BBITIOJTHCHHUE  |[TUCITUTLIAHBI
[Tnanmepens. [HounenHoe OMaIIHIX
ImuQpepeHInpoBaHre HHTETpajIa N
Dypee. Teopema KoTenbHuKoBa. panaHiy.
Pa6ora c
yaeOHOi
nTepaTypou
Uroro B cemectpe 3 | 154
Hroro | 322

5. ®OHJ| OLIEHOYHBIX CPEJCTB JUIs1 HIPOBEJEHNS TEKYIIENA ¥
MPOMEKYTOYHOM ATTECTAIIA MO JUCHOUTIJINHE

5.1. IlepeyeHb KOMIETEeHUHI ¢ yKa3aHHeM 3TanoB X (GopMHPOBAHMS B NpoLecce OCBOCHMS
o0pa3oBaTe/IbHON NPOTrPaMMBblI

Kox nu HauMeHOBaHNEe KOMIIETCHIINU

Jransl popMUpOBaHUS

IMOCTAaBJICHHBIX 3aaa4

VK-1. CnocoOeH oCymiecTBIATh MOUCK, KpUTUUECKUN aHATIN3 U
CUHTE3 UH(POPMAINH, IPUMEHSITh CUCTEMHBIA MOIXO ISl PELICHUS

1.PaboTa Ha y4eOHBIX 3aHATHUAX
2.CamocTosiTenbHas paboTa

I1K-3. CrocoGeH ¢popMHUpOBaTh pa3BUBAIOLIYI0 00Pa30BaTENbHYIO
Cpemy sl TOCTHYKEHUS! JINYHOCTHBIX, MPEIMETHBIX U
MeTarnpeIMETHBIX PEe3yJIbTaTOB 00yUEHHs Cpe/ICTBAaMU
MPEToIaBaeMbIX YUEOHBIX IPEMETOB

1.PaboTa Ha y4eOHBIX 3aHATHUAX
2.CamocTosiTenbpHas paboTa

5.2. Onucanue NoKa3zareseid 1 KpUTepHeB OLleHUBAHUS KOMIETEHIHIT HA PA3JIMYHBIX ITAaNax Ux
¢hopMupoBaHuUs, ONKUCAHME IIKAJ OLIEHUBAHUS

OuenuB | YpoBeHb
aeMble chopmup
KOMIIEeTe | OBAHHOCT

HIIUU )|

Jran  |(OnucaHue mokKa3zartesei Kpurepun
¢opmupo OLICHUBAHNSA
BaHMA

Ixkana
OICHUBAHUA
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VK-1 [Topor 1. Pabora [3HATH OCHOBBI CHCTEMHOrO Imoaxona| KoHcIexT, Ixana
OBBIN Ha 'YMETb OCYILECTBIIATH ITIOUCK, YCTHBIN OIIPOC (OLICHUBAHUS
y4eOHBIX [KPUTHUECKUN aHAINU3 U CUHTE3 KOHCIIEKTa
3aHATUSAX MHPOPMALUU, IPUMEHSTH [kana
2. CHUCTEMHBIN MOIXO0/ OLICHUBAaHUI
Camocros [YCTHOTO OIpoca
TENbHA
pabota
[Ipon 1. PaGora [3HaTh OCHOBBI cUCTEMHOTO Mmoaxoaa| KoHncmekr, [xana
BUHYTHIM | Ha 'YMeTh OCyIIeCTBIATh MOUCK, TECT, YCTHbIE | OLIEHUBaHUS
y4eOHBIX [KPUTUYECKHIA aHAIU3 U CUHTE3 OIIpPOCHI, KOHCIIEKTa
3aHATUSX MHGOpPMaLUU, TPUMEHSTh koHTposnbHas | Illkama
2. CUCTEMHBIN MOJIXO0. pabota OLICHUBAHUSA
Camocrtos [Bnanethb CIOCOOHOCTBIO TecTa
TENbHA OCYILECTBIATH MOUCK, KPUTHUUECKUN Hlkana
pabora AaHaM3 M CHHTe3 HHpopMauu, OLICHUBAaHUS
MPUMEHSTh CUCTEMHBIN MOAXOA IS YCTHOT'O
pelleHus: MOCTaBIEHHBIX 3a7a4 orpoca
[Ixana
OILICHUBAHUS
KOHTPOJIBHOU
paboTHI
I1K-3 [Topor 1. Pabota [3HaTh OCHOBBHI (HOPMUPOBAHHS Koncnexr, [kana
OBBII Ha pa3BUBaroIIEi 00pa30BaTEILHOM YCTHBIN ONPOC |OLIEHUBAHUS
y4eOHBIX  (Cpeabl KOHCIIEKTa
3aHATUSX |[YMETh POPMHUPOBATH [kana
2. pa3BHBAIOIYI0 00PA30BATEIbHYIO OLICHUBAHUS
CaMocTo  [cpemdy Ui JOCTHUKEHUS HYKHBIX YCTHOT'O Ompoca
SATEIbHA  [PE3YJIbTAaTOB
pabota
IIpon 1. PaGora [3HaTh OCHOBBI (OPMUPOBAHUS KoHcrekr, [Ixana
BUHYTBIH | Ha pa3BHUBaroIei 00pa3oBaTeIbHON TECT, YCTHBIE | OLIEHUBaHUs
y4eOHBIX  [CpEeJIbl OTIPOCHI, KOHCIIEKTa
3aHATUSAX |[YMeTh (OpMHUPOBATH koHTponbHas | Illkama
2. pa3BUBAIOIIYIO0 00pa3oBaTeNIbHYIO | paboTa OIICHUBAHUS
Camocro  (cpeay JUlsl JOCTHXKEHUS HY>KHBIX TecTa
ATEIbHA  [pe3yJIbTAaTOB [Mkana
paborta Bnagets CHOCOOHOCTBIO OLIEHUBaHUS
(bopmMHpoOBaTH pa3BHUBAOIIYIO YCTHOT'O
00pa3oBaTeNbHYI0  Cpeny  JUis orpoca
NTOCTUKEHUS JIMYHOCTHBIX, [Mkana
MPEIMETHBIX ¥ METalpeIMETHBIX OLIEHUBAHUS
pe3yabTaTOB O0yUEHUsI CpPeICTBaMU KOHTPOJIbHOM
MpernoaBacMbIX y4eOHBIX| paboThI
MpeIMETOB
IlIkajia oueHUBAHUS KOHCIIEKTA.
Kpurepuii baunel

Cryaent Hanucan 0 — 10% Bcex nexuuii

Crypnent Hanucan 11 —20% Bcex neknuit

Crypent Hanucan 21 —40% Bcex Jeknuit

Crypent Hanucan 41 — 60% Bcex JieKuui

WIN [ —| O
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Crynent Hanucan 61 — 80% Bcex JIeKIHit

Crynent Hanucan 81 — 100% Becex nexknui 5
Bcero (makcumym) 5
Ilkaja oneHnBaHUs TeCTa.
[Tokazarenn bannsl
CryneHT npaBuiibHO BbinosHWI 0 — 5% Bcex 3amaHuil Tecta 0
Cryaent npaBuibHO BbioHWI 5 — 10% Bcex 3amaHuil Tecta 1
CryneHT npaBuibHO BbinosHMI 11 —20% Beex 3amaHuil Tecra 2
CrynenT npaBuiibHO BbinosHMA 21 —30% Bcex 3amaHuil Tecta 3
Crynent npaBuibHO BbinoaHui 31 — 40% Bcex 3amaHuil Tecta 4
Crynent npaBuibHO BbinoaHUI 41 — 50% Bcex 3amaHuil Tecta 5
CryneHt npaBuibHO BbIMOAHUI 51 — 60% Bcex 3amaHuil Tecta 6
Cryaent npaBuibHO BbinoHWI 61 — 70% Bcex 3amanuii Tecta 7
CryneHT npaBuiibHO BbinosHmI 71 — 80% Bcex 3amaHuil Tecta 8
CryneHT npaBuiibHO BbinoHMWA 81 — 90% Bcex 3amaHuil Tecta 9
Crynent npasuibHO BbinosHuI 91 — 100% Bcex 3aganuii Tecta 10
Bcero (makcumym) 10
IIIkaJjia oneHNBaHUsI YCTHOTO ONPOCa.
Kputepuit onenuBanust bamnbt
Crynent npaBuibHO oTBeTHI Ha 0 — 5% Bcex 3aaHHbIX BOIIPOCOB 0
CryneHT npaBuwibHO oTBeTUI Ha 5 — 10% BCcex 3aaHHBIX BOIIPOCOB 1
CrynenT npaBuibHO oTBeTUI Ha 11 —20% Bcex 3aJlaHHbBIX BOIIPOCOB 2
CryneHt npaBuibHO oTBeTHI Ha 21 — 30% Bcex 3aaHHbBIX BOIIPOCOB 3
CryznenT npaBuibHO oTBeTHI Ha 31 — 40% Bcex 3aJJaHHBIX BOIPOCOB 4
Crynent npaBuibHO oTBeTHI Ha 41 — 50% Bcex 3aaHHbBIX BOIIPOCOB 5
CryneHt npaBuiibHO oTBeTHI Ha 51 — 60% Bcex 3aaHHbBIX BOITPOCOB 6
CryneHT npaBuibHO oTBeTHI Ha 61 — 70% Bcex 3aJJaHHBIX BOIPOCOB 7
Crynent npaBuibHO oTBeTHI Ha 71 — 80% Bcex 3aaHHBIX BOIIPOCOB 8
CryneHT npaBuibHO oTBeTHII Ha 81 — 90% Bcex 3aaHHbBIX BOIIPOCOB 9
Crynent npaBuiibHO oTBeTHII Ha 91 — 100% Bcex 3a1aHHBIX BOIPOCOB 10
Bcero (makcumym) 10

IIIxaja OneHNBAHUSI KOHTPOJIbHOM padoThl.

JIBe KOHTpOJIbHBIE Pa0OTHI B KaXJI0M CEMECTPE COAEPKUT B cymMme 8 3ajaHuil. baysbl 3a kaxkqoe 3ajaHue:

Iloka3arenn bamner

CryzaeHT pemni 3ajauy U MoKa3al MOJTHOE U YBEPEHHOE 3HAHUE TEMBI 3aJaHUs 5
CryneHT peu 3a/1ady, OJJHAKO B PEHICHUH UMEIOTCS HECYIIECTBEHHBIE OLTUOKHU, HEJOCTATKH 4
U1 HEJOUYEThI
CTyIeHT B IIEJIOM pelInI 337a4y, HO B PEIICHHH UMEIOTCS 3aMETHBIE U TPyObIe OITHOKH, 3
HEJOCTaTKH U HEJIOUYETHI
CryzaeHT He penui 3a7a4y, HO UMEIOTCS OoJiee ABYX MPaBUIIBLHBIX UJIEH WIH MOIX0/I0B K 2
PELICHUIO 3a0a41
CryzaeHT He pemuia 3a7a4y, HO UMEIOTCS TOJIBKO OJJHA-ABE UAEH WM MOAXOAbI K PEHICHUIO 1
3aJauu
CTyneHT He peln 3a7ja4y U MoKasall MOJHOE HE3HAHUE TEMBI 3aJIaHUs 0

Bcero (makcumym) 30
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5.3. TunoBble KOHTPOJbHBbIE 3aJaHHUSl WJIH HHbIe MATepHAIbl, HEOOXOAMMBbIe IS OLEHKHU
3HAHMH, yYMEHHH, HaBBIKOB W (WJIHM) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOUIUX 3TaNbI
¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce OCBOCHUS 00Pa30BaTeJIbHON NPOrPaMMbl

IIpumepHbIe BONPOCHI TECTA.
1. IpowsBomnast ¢pyHkuuu f(X) B TOYKE X, — ITO MpPEIeN OTHOIICHUS TNpHUpAIICHUs (YHKIUU K

MIPUPALLECHUIO apTyMEHTa, KOraa:

A. [lpupaiienust aprymMeHTa He OIpeAeICHO;

b. ®ynkuus onuckiBaeT napadoay;

B. IIpupamienus aprymeHTa CTpeMUTCS K HYIIIO;

I'. ®yHKIMS ONUCHIBAET AJUIUIIC.
Otset: B

2. 'eomeTpuuecKmii CMBICIT TPOU3BOAHON QyHKIMH f(X) B TOUKE X — ITO:
A. Tlpsmas;
b. YrnoBoii koo puuueHT kacaTenbHOM K TpaduKy;
B. Pagnyc equHUYHON OKPY>KHOCTH U3 TOUYKH X

I'. HecoOcTBEHHBIN MHTErpall, ONpeAE IO KPUBU3HY [IPOCTPAHCTBA.
Ortset: b

3. ®u3nYecKuil CMBICI TPOU3BOIHOM IyTH S(t) MO BpeMeHu t — 3TO:
A. BekTop;
b. Marpuunslii nepexos;
B. MrHoBeHHast CKOpOCTb;
I'. I'pad.
Otser: B
4. Yemy paBeH mpeien KOHCTaHThl C IIpU X, CTpeMALLIEMCS K JIF000My uuciy?
A.0;
b. 1;
B. oo;
I.C.
r

OTtBeT:

5. 3HaueHue MepBOro 3aMeyvaTeIbHOTO Mpeena }Ci_r:r(l) % paBHO:
A.0;
b. 1;
B. e;
I'. c0.
OtBeT: b

. 1\*
6. 3HaueHUe BTOPOTO 3aMedaTeNnbHOro npeaena lim (1 + ;) paBHO:
X—00
A. e;

B. 0;

I'. m.
OtBeT: A

o

-

7. IIpon3BoHas HEHYIEBOW KOHCTaHTHI C paBHa:
A. x;
b. 0;
14



9. ®opmyJia IPou3BOAHON cTenenHol Gpynkiuu (x™)’ umeer BUI:

OTtBeT:

xTL+1

" n+1’
b. nx™;

B. nx™1;

r.ox™ 1,
B

10. IlponsBoaHast pyHKIMHU Sin X paBHA:

OTtBeT:

W=

PN R

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

A. tx;
b. x;
B. cos x;

I'. [Tpon3BoHOM MaHHOW ()YHKITUU HE CYIIECTBYET.
B

IIpuMepHBIE TeMBbI 1151 KOHCIIEKTOB.
YucnoBble MHOXKECTBA.
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
MakciMyM U MUHUMYM UYHCJIOBBIX MHOXECTB. TOYHasi BEpXHsS U TOYHAsI HMDKHSAS T'PaHU YHCIIOBBIX
MHO>KECTB.
TeopeMa 0 TOYHBIX IpaHsX.
YucnoBas pyHKIHS.
OO6nacTh ornpeeneHuss 1 MHOKECTBO 3HaAUCHUH (PyHKIMH.
Crioco0sl 3a1anust QyHKIUH.
CnoxHast u o6patHas QyHKIUS.
UYérHas, HeuéTHAs U epuoanyeckast QyHKITHSL.
Bozpacranue n yObiBaHUE QYHKIIMH.
OcHoBHbI€ 351eMeHTapHble (yHKIMU. [loHATHE 21eMeHTapHON QYHKITUH.
Uucnosas nociaenoBarebHOCTh. [Ipenen 4ucinoBoi mocie10BaTeaIbHOCTH.
Apudmernueckue — omepanuu ¢ [OpeAenamMu  nocienoBartenbHocTed.  CBoiicTBa  mpezena
IIOCJIEI0BATEILHOCTH.
Teopema BeiiepmTpacca 0 MOHOTOHHBIX OTPAaHUYEHHBIX MOCIIEI0BATENBHOCTSIX.
CymMma 6eckoHeuHO yOBIBaOIIEH reOMETPUUECKOI MPOrPecCHH.
Teopema bonbiano — Beliepiurpacca.
Kpurepnit Komu cxoauMoCTH 4ACI0BOM MOCIEN0BATEIIBHOCTH
[Ipenen ¢pynkunu. OTHOCTOPOHHUM U OeCKOHEUHBIH npeaensl GyHKIuu. CBONCTBaA mpeaena GyHKINH.
[IepBblit 1 BTOpOM 3aMedaTeabHbIE MPEIEIBI.
HenpepriBHocTh ¢yHKIIMN. CBOMCTBA HEMPEPHIBHOCTU (YHKIUH.
PazpriBbl pynkimn. Teopema o pa3pbiBax MOHOTOHHBIX (DYHKITHIA.

DOKBUBAJICHTHbIE (PYHKIIUU.
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23.

24

44,

45.
46.

47.
48.
49.
50.

51

55.
56.

57.
58.
59.
60.
61.

[MpousBonuas ¢pynkuu. E€ reomerpudeckuit u GU3NIECKU CMBICIT.

. Auddepenuupyemocts Gpynkuuu. [IpaBuna auddepeHunpoBanus.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

CBs3b Ipon3BOAHOM, MM HepeHnPYyeMOCTH U HENIPEPBIBHOCTH (QYHKIIHU.

[Tpon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.

I'unepOonuyeckne CUHYC, KOCUHYC, TAHI'€HC U KOTAHT'€HC; UX IPOU3BOIHBIE.

IIpon3BosHas nmokaszaresbHO-CTeNeHHON (pyHKIMU. Jlorapupmudeckas npou3BoHasl.

Juddepennnan, ero CBOINCTBa, HHBAPUAHTHOCTH POopMBbI quddhepeHmrana.

IIponzBosnHas GyHKLMY, 3aJaHHON TapaMeTPUUYECKH.

[TpousBoanbie U nudGepeHIaIbl BEICIINX TOPSIIKOB.

Heo6xoanMoe ycioBure JIOKaIbHOTO SKcTpeMyMa GyHkuuu (Teopema @epma). T

eopembl Posus, Jlarpanxa n Komm.

@yHKIUA ¢ HYJIEBOW IIPOU3BOIHOM.

Buns! Heonpenenénnocreit. [Ipasuiio

JlonuTans pacKpbITUs HEONPENETIEHHOCTEN.

®opmyina Telnopa 11 MHOTOWIEHA.

bunom HeroroHa.

®opmyna JleitbHMIA 1151 TPOU3BOAHOM BBICIIETO MOPSKA MPOU3BeICHHS (DYHKIIMH.

®opmyna Teltnopa 1715 TPOU3BONIBHON (YHKIIUH.

OcrarouHoe cinaraemoe B ¢popme [leano u B popme Jlarpanxka.

Teopembl 0 Bo3pacTaHUM U yObIBAaHUM (PYHKLIUH.

JlocTaTouHbIe YCIOBUS JIOKAIBHOTO AKCTpeMyMa (GYHKIHUU. DKCTpeMyM (QYHKIWHU, 3aJaHHOH Ha
OTpE3KE.

Bemyxiiocts GyHkimii. HeodxonuMoe u TOCTaTOYHOE YCIOBHS BBIMTYKJIOCTH (yHKIUH. Teopema o
BBIITYKJIOCTH (DYHKIIMH.

Touka neperuba ¢pynkunu. JlocTarounbie yCI0BUS TOYKH repernda GyHKINU.

IlepBooOpasHas GyHKIMU U HeolpeleNEHHbIN nHTerpal. JInHeHHOCTh HeonpeaeaéHHOro HHTerpana u
€ro MPOTUBOIOJIOKHOCTh U (HEPEHIUPOBAHUIO.

MeTto/1 3aMeHBI IEPEMEHHON U METO/I HHTEIPUPOBAHUS MO YaCTSIM B HEONPEEIEHHOM UHTETpAJIE.
WuTerpupoBanue 1poOHO-paliMOHATbHON (QYHKIINH.

Heonpenenénnpie nHTErpaibl OT IPOCTENIINX pAIMOHATIBHBIX IpOOeEH.

Mertoa HeorpeenEHHBIX KO (GUIIMEHTOB U METOJT «BBIUEPKUBAHUI».

. InTerpupoBanye pauvoHaIbHbIX TPUTOHOMETPUYECKUX (PYHKIUH.
52.
53.
54.

YHuBepcanbHas TPUTOHOMETPUYECKAs ITOJACTAHOBKA.

WHTerpupoBaHue CUMMETPUYHBIX PAllMOHAIBHBIX TPUTOHOMETPUUECKUX (QYHKINH.

WHTerpupoBanue KBaJpaTUYHbIX UPPALMOHATIBHOCTEH U PALlMOHANBHBIX (QYHKUIUH ¢ KBaApaTHUYHBIMU
UPPALMOHAIIBHOCTSIMH.

WuTerpupoBanue IpoOHO-TMHEHHBIX HppalloHAIbHOCTEH U AudPepeHIInanbHbIX ONHOMOB.

[Tonsitue omnpenenénHoro wuHTEerpana. HeoOxoaumoe yCIOBHE CYIIECTBOBAHUSI OMPEACIEHHOTO
unterpana. Teopema Komm o cyniecTBoBaHMM ONpENENEHHOrO0 MHTErpana. I'eoMeTpuuecKnii CMbICI
onpeenéHHOro nurerpaina. JIMHEeNHOCTh, aAINTUBHOCTh 1 MOHOTOHHOCTB ONPEIEIEHHOTO HHTErpasIa.
TeopeMa 0 cpenHeM U MPOU3BOAHAS ONPEAEIEHHOIO UHTErpaja ¢ IMEPEMEHHBIM BEPXHUM IIPEIEIOM.
®opmyna Hetotona — Jleitbnuna. 3aMeHa nepeMeHHOM ¥ HHTETPUPOBAHUE 110 YaCTAM B ONpeAeIEHHOM
uHTerpaie. OnpenenéHHplii HHTErpasl OT Y€THOM, HEeU€THOM M mepuoauueckoi GpyHkunu. Popmyna
Teiinopa ¢ 0OCTaTOYHBIM ClIaraeMbIM B HHTETpabHON (hopMme.

I'eomeTpuueckue NpUIOKEHUS ONPENCIEHHOIO UHTETpala

Hecob6ctBennslit uuTerpai 1-ro pona. [Ipu3Haku cXoJUMOCTH HECOOCTBEHHBIX HHTETPaJIoB 1-ro poxa.
HecoOcTBennslit nnTerpan 2-ro pona. [IpusHaku cXoAuMOCTH HECOOCTBEHHBIX MHTETPAJIOB 2-T0O poJa.
DyHKIUSA HECKOJIBKHUX ITEPEMEHHBIX, 001aCTh OIpeIeIeHHs.

[Ipenenst no Komu u o I'eiine, HenpepbIBHOCTh PYHKIIMHM HECKOJIBKHUX NepeMeHHbIX. [Ipeen cnoxHoit
¢byakun. [IpoxokneHue HenpepbIBHOW (DyHKIMM depe3 MpPOMexXyTouyHoe 3HaueHue. OTKpbITOe U
3aMKHYTO€ MHO>KECTBa, 001acTh. Teopemsl Beifepiirpacca o HenpepbIBHON (YHKITUH.
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62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.

73.
74.
75.
76.

77.
78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

YacTHble TPOU3BOIHBIE IIEPBOTO MOPSIIKA.

HuddeperurpyemMocTs PyHKIIMH HECKOJIBKUX MepeMEHHbIX, Auddepennnan GpyHKIuu.
JudbdepennrpoBanne cI0KHON QYHKITHH.

YacTtHple NpPOM3BOAHBIE BBICIIMX MOPSAKOB. (CMEIIaHHBIE IPOWU3BOJAHBIE, HMX PABEHCTBO.
JuddepeHnranbl BHICIIUX TOPSIKOB.

dopmyna Telinopa GyHKIIMM HECKOIBKUX MEPEMEHHBIX.

Ocrarounoe crnaraemoe B ¢popme [leano u B popme Jlarpamxka. [lonnaom HeroToHa.

OKeTpeMyM (pYHKLMHU HECKOJIbKUX NepeMeHHbIX. Heo0xoanMoe 1 1ocTaTOYHOE YCIO0BUS IKCTPEMYyMa.
DKkeTpeMyM (QYHKIMH JBYX NMEPEMEHHBIX.

HesBnas ¢pynknus. Teopema o HesBHOM GyHkiuu. uddepenunpoBanue HessBHOU QyHKImu. Crucrema
HessBHBIX (hyHKIMH. Teopema o cucteMe HEesIBHBIX ()YHKIIHM.

YcnoBHBIHM 3kcTpeMyM. HeoOXxoammoe yclioBue yeIoBHOTO 3KCTpeMyma — MeToA GhyHKIuu Jlarpamka.
JIOCTaTOuHOE YCIIOBHE YCJIOBHOI'O 3KCTpPEMyMa. DKCTPEMYM KBaJpaTHYHOM (OpPMBI Ha €IMHUYHOU
cdepe.

I'eomerpuueckue npuioKeHust JUPpHepeHINaIbHOr0 UCUUCICHNU (PYHKIMNA HECKOIbKUX IIEPEMEHHBIX
JIBoiiHble uHTerpasnsl. OmpeneseHne U reoMeTpUYecKUi CMBICT JIBOMHOrO MHTerpana. Teopema o
CYLIECTBOBAHMM M OCHOBHBIE CBOWMCTBAa JBOWHOro uHTerpana. [loBTOopHblE HHTErpaybl. 3aMmeHa
MIEPEMEHHBIX B JIBOMHOM WHTerpaine. JIBOMHOW HWHTErpaj B MOJSAPHBIX KoopauHarax. WHTerpan
[Iyaccona.

Tpoiinbie nnTerpansl. Kyoupyemocts u 006éM (Urypbl B TpEXMEpHOM MpocTpaHcTBe. OnpeneneHue
TPOMHOro UHTErpana. Teopema O CylecCTBOBAHUU M OCHOBHBIE CBOMCTBA TPOMHOI'O HHTErpaJIa.
MHuoromepHsle uHTerpansl. M3amepumocts 1 Mepa JXKopnana Gurypsl B MHOrOMEPHOM IPOCTPAHCTBE.
MHoromepHble MHTETpaJbl: ONPEJCIIEHNE, TEOpEMA O CYIIECTBOBAHWH, OCHOBHBIE CBOWCTBA, 3aMEHa
IIEPEMEHHBIX.

CobcTBeHHbBIE M HECOOCTBEHHBIE HHTErPaiibl, 3aBUCALINE OT apaMeTpa.

JuddepeHurpoBanue 1 HUHTETPUPOBAHKE IO TApAMETPY.

Bbera-dynkius u ramma-gyHkius. Ux oCHOBHBIE CBOHCTBA.

[Tonstue wucnoBoro psiaa. CxoaumMocTh 4MciaoBOro psna. HeoOXonuMblil MpU3HAK CXOJUMOCTH.
ITpusnaku cpaBHeHus. Ilpusznaku [lanambepa u Komm cxomumoctu. WHTerpanbHbI HpU3HAK
CXOIMMOCTH. 3HakorepeMeHHbI psn. [lpusnak JleiOuuma cxomumoctu. AOCONIOTHO U YCIOBHO
cXOoAsLIMecs YUCIOBbIe psiibl. TeopeMbl 00 aOCOTIOTHO M YCIOBHO CXOJISAIIMXCS YUCIOBBIX PsI/Iax.
[Tonstue ¢yHkuMOHANBHOrO psina. PaBHOMEpHas CXOAMMOCTh (PYHKIMOHAIBbHOTrO psna. IlpusHaku
Beitepmrpacca, Jupuxine u AGenss paBHOMEPHOH CXOAUMOCTH (YHKIMOHANBHBIX paaoB. CBoiicTBa
PaBHOMEPHO CXOJAUINXCS (QYHKIIMOHAIBHBIX PSJIOB.

[lonsatue creneHHoro psga. Paauyc cXOIMMOCTH CTENEHHOro psAjna. PaBHOMEpHas CXOAMMOCTh
CTENEHHOTrOo psna. CBOMCTBA cTeNeHHBIX psanoB. CxogumocTs pana Teinopa.

KpuBonmHelinbli uaTErpan 1-ro pona: onpeneneHue, TeopeMa 0 CyleCTBOBAHUH, OCHOBHBIE CBOWCTBA,
METO/Ibl BBIYUCIIEHUS.

KpuBonunelinplil nHTErpan 2-ro poja: onpeaeneHue, TeopeMa o CyleCTBOBaHUH, OCHOBHbIE CBOMCTBA,
CBSI3b C KPUBOJIMHEWHBIM UHTErPajioM 1-ro poja, METO/bI BBIYUCIICHNUS.

[ToBepxHOCTHBIN MHTErpan 1-ro poga: onpeneiaeHue, TeopeMa 0 CyleCTBOBAHUM, OCHOBHBIE CBOMCTBA,
METO/Ibl BbIYMCIEHUS. TenecHbIi yroa.

[ToBepXHOCTHBII UHTErpai 2-TO poja: OINpe/eleHe, TeopeMa O CyIlIeCTBOBaHNHU, OCHOBHBIE CBOICTBA,
CBSI3b C MOBEPXHOCTHBIM MHTErpajioM 1-ro poga, MeTosl BeuuciaeHus. @opmyssl OcTporpaackoro —
I'puna, Crokca u Octporpazackoro — ['aycca.

Tpuronomerpuueckuii psag @ypoe. Kordpuunents: Oypne.

ToxnectBo u HepaBeHCTBO beccens u pasencTso IlapceBans. Jlemma Pumana. Snpa Qupuxie u deviepa
psana @ypre. Teopemsr Dertepa u Jupuxite o cxogumoct psiga Oypee.

VYcnoBrue abCOMOTHON U PaBHOMEPHOW CXOAMMOCTH, MOWIEHHOE NU(PepeHIIMPOBAHNE U MTOYJICHHOE
MHTErpupoBaHue psjga Oypee.

[Ipsimoe mpeobpazoBanne dDypre. Jlemma Pumana. Ob6patHoe mnpeoOpa3oBanue dypwre (MHTErpai
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®ypwe). PaBenctBo [lmanmepens. [lourennoe muddepennupopanue unrerpana dypre. Teopema
KorenbHukoBga.

HpHMeprIe 3aIaHUA KOHTPOJIBHBIX paﬁoT.

Cemectp 1
. Haiitu npenen mocnenoBarensHocTH hm ( I(N+7)(n+2) - n).

5
. X7 —=15x-2
. Haiitu mpenen ¢pynkuun m

. Haittn nponsBomnyio GpyHkmmu Y = In arcsin +/1 —e”* .

. Haiiti mponsBoxuyto y'(X) mapamerpuuecky 3agaHHoi GyHKIuH X = A2t —t>, y = arcsin(t —1) .
. Paznoxure MEOrowten P(X) = Xx* —6x’ +8X B psax Teitnopa ¢ neHTpoM B Touke X, =—1.

. HaiiTi nHTepBAanbl BO3PACTAHUS U YOBIBAHHS U TOUKH SKCTpeMyMa GyHKImn Y = X In X

> 4 —x
. Haiitn HWHTCPBAJIbI BBIITYKJIIOCTH U TOYKH neperH6a (1)YHKI_[I/II/I y =Xe€ .

o arctgX +
. Haiitu acumnrots! rpaduka QyHkuuu y = MEEATT
Jarctgx—rx

Cemectp 2

. N . dx

. Haittu Heonpenen€HHblii HHTErpa J.i

e’ =1

. Halitn HEeonpeneI€HHBIN HHTErpall J- (x+1)sin(4x)dx.

1

. Haititu onpenen€Huslii HHTErpal I
0

arctg X
x> +1

dx.

o . 3x
. Haiitu momane ¢Gurypsl, orpaHiYeHHON TUHUAMU Y =Ccos(7 X) U Y = PR 0<x<1/3.

. HaiiTu nimHy 1yru KpuBOH, 3aJaHHOM apaMETPUYECKU B IIPSAMOYTOJIBHBIX KOOPAUHATAX
X=cost+tsint, y=sint—tcost, 0<t<r.

+00 1

. Haiitu HecoOGcTBeHHBIN UHTErpan 1-ro poaa J.
0

—dx.
(X+D(x+5)

. 1—cos(xy)
S0 K (y+4)

y—>-3

. Haiitn nBoitHOM nipenen

. Haiitu cmMemannyio npousBojnyto z), GyHkmum z = In(1+x>y*).

Cemectp 3

o 1
. Haiitu sxcTpeMy™msl QyHKIIMM Z = XY + — + 5 (x>0,y>0).
X

2
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10.

11.

12.

13.

14.

15.

16.

(98]

9]

Haiitu yacTHbIe IPOU3BOIHBIE Z, W z!, HESIBHO 3amanHoi GyHKIuU Z = Z(X, Y):

In(1+2)—2° =sin(xy).

2 2

y

" X
. Haiitu sxcTpemymbl GyHKIMN Z = X — Y TPU HAIUYUHU YCIOBUS — + ~— =1

16

1

. I3MeHUTH NOPSAOK UHTEIPUPOBAHUS B IOBTOPHOM UHTETpAJIe Idy _[ f(x,y)dx.

1 Iny

. Haiitu nBoliHoii uHTErpan J-J.x/16 — x> —y*>dxdy,rme D= {Xz +y> <16, x<y< X\E}
D

Haiitu TpoitHO# mHTETpas I”dedydz ,rme H= {OS x<1, 0<y<10x, 0<z< xy}.
H

. Haiitn TPOUHOU UHTETpAlI X y dX dy dZ , TJC =X y - < N X y <Z.
H

2 (-)"Inn
. HccrenoBath Ha aBCONIOTHYIO U YCIOBHYIO CXOMMOCTD PSijT E .
n—2 n

. 1
Paznoxuts B psij Teiiopa o creneHsM X QyHKITHIO Py U yKa3aTh 00J1aCTh CXOAUMOCTH
—4a4X+X

pana.

. 0 (_l)r‘l X2n+2

Hatitu cymmy psaga —
yMMYP §(2n+2)(2n)!

IMOYJICHHOC UHTCIPUPOBAHHUC.

BEITIOJTHUB CHadasa MmowieHHoe AuddepeHIIMPOBaHKE, a 3aTEM

Haiitu xpuBoauHeHbIM HHTETpa 1-ro poga Ixzdl , Tae
r

F:{X:x/gcost,y:x/gsint,Z:t,OStSﬁ}.

Haiiti xpuBOIMHEHHBIN HHTETpA 2-T0 poaa J ydx,tne I'= {X =t—sint,y=1-cost,0<t< ﬂ},
r

00X0/1 KOHTYpa 10 BO3pacTaHuio t.

Haiiti moBepXHOCTHBIIH HHTETpai 1-ro poaa ” zdS,rne o= {X2 +y +2t=4,2> O}.
o

Haiitu noBepXHOCTHBIN MHTErpal 2-ro poja J- 2°dxdy,roe o= {X2 +y 422 =1,x>0,y>0,2> O},
(e

HOpMaJh N K ¢ 00pa3yeTr ocTphIid yroi ¢ ocbio OZ.

[ X]

Paznoxuts B psijg @ypre pyHkmuio Y(X) = sin B 3aJJaHHYIO Ha OTpe3Ke [—7,7].

Haiitu ipeoGpazosanue Oypbe bynxmun y(X) =e

IIpumepHBbIe BOIPOCHI K YCTHOMY OIPOCY.
Cemectp 1

. Ilonsarue palluOHAJIBHOI'O U JIeHCTBUTEIILHOIO YHCA. I/IppaHI/IOHaJ'ILHBIC yyciia. CBOHCTBO

yHopsA104eHHOCTH. CBOMCTBO HEMPEPBIBHOCTH.

. I/I306pa)KCHI/IC JIENCTBUTEIBHBIX YKCEIl Ha HpHMOﬁ. AxcuoMaTH4uecKoe MMOCTPOCHUC MHOKCCTBA

JICHCTBUTEIIBHBIX YNCET.

[TonsiTHe neiicTBUTENbHON (QYHKIIMU ASHCTBUTEIBHOM nepeMenHo. ['paduk pyHKImH.
OrpaHn4eHHOCTh, HEOTpaHUUYEHHOCTh (pyHKIMHU. YeTHble, HeueTHbIEe GyHKIUU. [lepuonuyeckue
byHKINN.

Cnoxnble pynkunu. ObpaTHbie QYyHKIUH.

[ToHsiTHE YHCIIOBOM MOCIEA0BATEIbHOCTH. CnocoObl 3aJIaHKs IOCJIEIOBATEILHOCTEIA. Hpenen 1 (i (0):10)
OCJICA0BATCIBbHOCTHU.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

—

(98]

XNk

11.
12.
13.
14.

['eomeTpuyeckuii CMbIC TIpeeia NoCIeI0BaTeIbHOCTH. becCkOHeUHbIe peebl.

. EnuncTBeHHOCTD npenena. OrpaHu4eHHOCTb CXOASLIEICS TOCIE10BATENIBHOCTH.
. Apudmernyeckue ornepanuyu Haj CXOJAIUMUCS [10CIe10BATEIbHOCTSMHU.

10.
11.
12.
13.
14.
15.
16.
17.

[Ipenen MOHOTOHHOM MTOCIEN0BATEIBHOCTH.

Yucio e kak npeen mociaemoareiabaocta (1+1/n)" .

Kpurepuit Komm cxoaqumMocTy nociaea0BaTesIbHOCTH.

beckoHneyHO Masible MOCIe10BaTeIbHOCTH U UX CBSI3b C OECKOHEYHO OOJIBIINMHU.
Omnpenenenus npeaena GyHKIUHA B ToUke 1o [eiine u mo Ko u ux S3KBUBaJICHTHOCTD.
OIHOCTOPOHHUE IPEIETIBI.

[Tpenen pyHKkIMM HA GECKOHEUHOCTH M OECKOHEYHBIE TIPECIIBI.

CaoiicTBa npeenoB GyHKIKU U apudMeTHUecKue 1eicTBus Haj npeneinamu. [Ipenensl MOHOTOHHBIX
¢ynkuuii. 3ameyarenabHbIEe TPEIEIIbI.

beckoneuno Maibie PYHKIIMU U UX CBSI3b ¢ OECKOHEYHO OONBIIMMH (QYyHKITUSIMH.
BeptukansHbie, TOpH30HTAIBHBIE U HAKIIOHHBIE aCHMIITOTHI rpaduka QyHKINH.
HenpepsiBHOCTD (PyHKITMHU B TOUKe. JIOKambHBIE CBOMCTBA HENMPEPHIBHBIX (PYHKITUH.
Onepauuu HaJ HENIPEPHIBHBIMU (QYHKIIUSMHU.

[TpenenbHBINA IEPEX0/] MO 3HAKOM HEeTPEPbIBHON (PyHKIUU.

Touxu pa3peiBa 1 ux kinaccupukanus. Teopema o pa3pbiBax MOHOTOHHBIX (DYHKIIUH.
Orpann4eHHOCTh HETIPEPHIBHBIX Ha OTpe3ke QyHKIUN. JJocTiKEeHNE SKCTPEMAIIbHBIX 3HAYEHUH.
TeopeMa 0 IPOMEKYTOUHBIX 3HAUYCHHUSIX HETIPEPHIBHOW (DYHKIIHH.

[TpousBoaHas u ee pu3nuecKkuil U reomeTpudeckuit cmoicit. uddepenuupyemblie GyHKIUH.
Juddepernnan u ero reoMeTpUIECKUN CMBICIT.

[Ipou3BoHast CyMMBbl, TPOU3BEICHUS U YACTHOTO.

JuddepeHumrpoBanue cIoxKHON 1 00paTHON (yHKITHIA.

[Tpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIUM.

[TpousBoHbIe U MU GEpEHITHATIBI BBICIIUX ITOPSIKOB.

[Tapamerpuueckoe 3aganue GyHKuui U ux auddepeHInpoBaHue.

Teopema @epma. Teopema Posuta. Teopema Jlarpanxka. Teopema Komm.

PackpbITHe HeolpeeIeHHOCTEH ¢ TOMOIIbIO MPOU3BOAHBIX (TpaBuiio JlomuTans).
®opmyna Teinopa. buaom Herorona.

[Tpr3Haku MOHOTOHHOCTH (DYHKIIMH.

JlokanbHble 3kcTpeMyMbl pyHKIIMH. HeoOxoaumoe ycioBue 3KkcTpeMyMma.
JlocTarounsle yciaoBus skcTpemyma. Hanbonbiee 1 HauMeHbIee 3HaueHUs (PyHKIUH.
Hampasnenue BbIMyKJI0CTH KPUBOM U TOUKH Iieperuoa.

HccnenoBanue GpyHKIMU U mocTpoeHue rpaduka. [lnan.

Cemectp 2

. IlepBooOpa3Has u HeonpeneaeHHbIN HHTerpan. OCHOBHBIE CBONCTBA HEONPEICICHHBIX HHTETPAJIOB.

Tabnuiia OCHOBHBIX MHTEIPaJIOB.

3aMeHa IepeMEeHHOI B HeolpeienieHHoM uHTerpaie. Iloasenenue noa nuddepeHnuan B HEONpeaeIeHHOM
UHTETpae.

WNHTerpupoBanue 1o 4actsm.

ParonanbHble GQyHKIIMU U UX UHTETPUPOBAHUE (CM. JIEKIIHH).

WuTerpupoBanne uppaoHaIbHbIX BBIPAXKEHUN B MTPOCTEHIINX CITydasx (CM. JIEKIIUH).
WHTerpupoBanne uppanoHaIbHbIX BBIPAXKEHUN C IIOMOILBIO ITOACTaHOBOK Jiiepa.
WuTerpupoBanre HEKOTOPBIX IPYTHX UPPALUOHATIBHOCTEHN (CM. JIEKIUH).
WHTerpupoBanue TPUrOHOMETPUYECKUX (QYHKINH.

[TonsiTue onpenenenHoro uHrerpana. Heodxoanmoe yciaoBue HHTErpupyeMocTy QyHKIUH.
BepxHue 1 HUKHHE UHTETPAJIbHBIE CYMMBI U UX CBOMCTBA. Kputepuii HHTErpupyeMOCTH.
CBolicTBa ONPEEIEHHOTO0 HHTETPaIa.

Teopema o cpennem.

CymecTBoBaHuE MTEPBOOOPA3HON OT HEMIPEPHIBHOW (DYHKIIUU.
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®opmyna Hetotona — JleliGuuna.

WHTerpupoBanue 1o 4acTSIM B OIPEIECIEHHOM MHTErpase.

3aMeHa epeMEHHBIX B ONPEAEICHHOM UHTErpaje.

Heco6cTBeHHBIN HHTErpaJl OT HEOrPAaHHUEHHON (PYHKIIUH U TI0 OECKOHEYHOMY MTPOMEXYTKY.

Teopemsl cyliecTBOBaHHSI HECOOCTBEHHBIX MHTEIPAJIOB.

Brruucnenue miomazneit miockux ¢uryp. Ilnomans KpUBOIMHEHHOTO CETMEHTA.

Beruuciienne 065eMOB Tell 10 IUIOIAAsIM HapaiesibHbIX cedeHnil. O0beM Tela BpalleHusl.

Jnuna kpuBoid. J{nuna gyru xak napamerp. duddepennman qyru.

[1nomanb MOBEpXHOCTH BPALIECHHUS.

N-MepHOE eBKJIMI0BO IPOCTPAHCTBO, €ro MmoaMHoXecTBa. [lonsTre obnactu.

ITocnenoBarenbHOCTH B N-MEPHOM €BKJIMJ0BOM IpocTpaHcTBe. [Ipenen nocnenoarenbHocTH. CBONCTBA
IIPEJIEI0B M1OCIIE0BATEIbHOCTEH.

YucnoBble AeHCTBUTENbHBIE (PYHKIIMU HECKOJIBKUX NepeMEHHBIX. ['paduk pyHKIUHN IBYX EPEMEHHBIX.
[Ipenen 4nucinoBBIX PYHKIUH HECKOJIBKUX IMEPEMEHHBIX B Touke. CBOMCTBa MpeaenoB (yHKIIHA.
HenpepbIBHOCTh YMCIOBBIX (YHKIMHA HECKOJIBKMX IEPEMEHHBIX B Touke. CBOWCTBA HENPEPBIBHBIX
YHCIIOBBIX ()YHKITHH.

YacTtHble Npou3BojaHble, TuddepeHpyeMocts U auddepeHnnan YucioBblX (YHKIHUNA HECKOIBKHUX
IIEPEMEHHBIX.

[IpousBoHbIE CHOXKHBIX GYHKIHH, TudhepeHIran cloKHON QYHKIIUH.

YacTHble MpPOW3BOJHBIE BBICIIMX MOPAJKOB M  YCIOBUS HX HE3aBUCHUMOCTH OT IOpsJKa
muddepeHIpoBaHus.

Juddepernnanst BHICIIAX MOPSIKOB.

Cemectp 3

. CDOpMy.Ha Teﬁnopa JJIA (bYHKI_II/II/I HCCKOJIbKUX IICPCMCHHBIX. CDOprI OCTaTO4YHOI'O CJIaracmMoro.

JIokanbHBI AIKCTpeMyM (YHKIMH HECKOJBKUX TIEPEMEHHBIX, HEOOXOIMMOE YCIOBHE JKCTpEMyMa,
JOCTaTOYHBIE YCIOBUS SKCTpPEMyMa.

HesBnas pynkmus. Teopema o HesiBHON GyHKINU. YacTHBIE POU3BOIHBIC HEBHOM ()YHKIIHH.

Cuctema HesiBHbIX (pyHKIMHA. Teopema o cucteme HesiBHBIX QyHKIHI. SkoOHaH.

VYcnoBHbIi skcTpemyM. HeoOxoanmoe yciioBre yCIIOBHOTO SKCTpEMyMa — METOJ] MHOKuTenel Jlarpamxka.
JlocTaTo4HOE YCIIOBHUE YCIOBHOI'O SKCTPEMYMA.

MakcuMyM 1 MUHUMYM KBaJpaTUYHON (POpMBI Ha eAMHUYHOM cdepe.

I'panuent pynxnuu. Ero reomerpuueckuii cMbIci.

IToBepxHocTH ypoBHs. KacaTenbHas IIIOCKOCTh K IOBEPXHOCTH.

KBagpupyemocTs 1 miomazb miaockoit gpurypsl. [lonsTue nBoitHOro uHTerpana.

HeoOxonuMoe 1 1ocTaTouyHOE yCIIOBUE UHTErpUpyeMOCTH. HTerpupyeMocTh HelpepbIBHONW (DYHKIIUY.
CaolicTBa IBOMHOI0O MHTErpaa.

Beruncnenue 1BOMHOr0 MHTETpala CBEICHUEM K TIOBTOPHOMY MHTETpAIYy.

3aMeHa IEPEMEHHBIX B IBOMHOM UHTErpaiie. J|BOMHOM NHTErpall B MOJIIPHBIX KOOPAWHATAX.
Brruncnenne unrerpana Ilyaccona.

Kybupyemocts 1 00bEM (UTyphl B TpEXMEpHOM IpocTpaHcTBe. [IoHsATHE TPOMHOTO HHTETpaa.

Teopema 0 CyImecTBOBaHMM U €IMHCTBEHHOCTH U OCHOBHBIE CBOWCTBA TPOMHOTO MHTErpaJa.
Beluncrienre TpoHHOIO UHTErpaja B ACKapTOBBIX KOOpAUHATaX. [I0BTOpHBIE HHTETPAIBI.

3aMeHa MepeMEeHHbIX B TPOMHOM uHTerpasie. TpoilHOW WMHTEerpan B HMIMHAPUYECKUX U C(heprUuecKUx
KOOPJMHATAX.

N3mepumocts 1 Mepa XKopaana Gurypsl B MHOrOMEepHOM IIpocTpaHcTBe. [IpuMepsl namMepumsIx Guryp.
Omnpenenenne 1 OCHOBHBIE CBOMICTBA MHOIOMEPHOI'O MHTETpaIa.

Brruucnenne MmEHOromepHoro uHTerpaia. [IloBTopHbpie HHTETpabl.

3aMeHa [IEpEMEHHBIX B MHOTOMEPHOM MHTETpAJIE.

CoOcTBeHHbIE WHTErpaibl, 3aBUCsIIKME OT mapamerpa. uddepeHunpoBaHre UM HWHTEIPUPOBAHUE T10
rnapamerpy.

bera-¢ynknus u ramma-pyskius. X ocHOBHBIE CBOMCTBA.
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[ToHsiTHE YK CIOBOTO psifa U ero cxoauMocTu. CBoicTBa cxoasumxcs psaoB. Kputepuii CXoauMOCTH psiia
C MOJIOXKHUTEJIBHBIMH YJIEHAMHU.
CpaBHUTENbHBIE IPU3HAKHU CXOAUMOCTH MOJI0XKUTENbHBIX psanoB. [Ipusnak lanam6epa. [Ipusnak Komm.
Kpurepuit Komm cX0IMMOCTH TIOCIENOBATEIBHOCTH JCHUCTBUTENbHBIX uMcesl. Kpurepuit Komwu
CXOAMMOCTH YHCIOBOIO psAla.
AOGcouoTHAs M YCIIOBHASL CXOAUMOCTD psA10B. CBOICTBa aOCOIIOTHO M YCIIOBHO CXOSIIUXCS PSJIOB.
3nakonepemMeHHbIi psia. [Tpusnak JIeiiOHMIIa CXOMUMOCTH 3HAKOTIEPEMEHHBIX PSIOB.
O YHKIIMOHAIBHBIE MTOCIEN0BATEIBHOCTH, pABHOMEPHas cXoauMocTb. Kpurepuit Ko paBHOMEpHOI
CXOMMOCTHU (PYHKLIMOHAIBHOM MocienoBaTeabHOCTH. HenpepbIBHOCTD MpeeibHON (DyHKIIHH.
OynkiuonanbHeie psabl. [Ipusznak BeiiepmTpacca paBHOMEpPHOH CX0OAUMOCTH (DYHKIIHOHAIBHOTO PSAA.
WuTerpupoBanue GyHKIMOHAIBHBIX psaoB. JuddepennupoBanre GyHKINOHAIBHBIX PSIIOB.
[Tonsartue crenennoro psina. [lonstue BepxHero mnpesena, ero cBoicTea. Pannyc u 00:1acTh CXOIUMOCTH
CTENEHHOTrO psia. CBOMCTBA CTENIEHHBIX PSIIOB.
Psan Teiinopa. HeoOxommmoe u JOCTaTOYHOE YCIIOBME pasioxkeHuss (Gpynkuuu B psg Teitmopa.
JlocTaTo4HbI€ YyCIOBHS CXOAUMOCTH psiaa Tewmnopa.
PaznoxeHne HEKOTOPBIX IeMeHTapHBIX QyHKIMI B psin Teinopa.
[IpuMeHeHMEe CTeNeHHBIX PAAOB K NPUOIMKEHHOMY BBIYMCIICHUIO 3HAUEHHUM 3JIEMEHTapHbIX (PyHKIMIA
Y UHTErPAJIOB.
CrpsamisieMOoCTh U IIMHA TyTU KPUBOW B TPEXMEPHOM IIPOCTPAHCTBE.
Onpenenenue, TeopemMa O CyIIECTBOBAaHUM U €JUHCTBEHHOCTU U OCHOBHBIE CBOICTBA KPUBOJIUHEHHOIO
uHTerpana l-ro pona.
Brrunciienne kpuBOJIMHERHOTO HHTErpaia 1-ro poxa.
Omnpenenenue, TeopemMa O CyIECTBOBAaHUM U €JUHCTBEHHOCTH U OCHOBHBIE CBOMCTBA KPUBOJIUHEHHOIO
UHTerpana 2-ro poja.
Brruncnenue KpuBOIMHEHHOT0 HHTErpana 2-ro poga. CBsa3b ¢ KpUBOJIMHEWHBIM HHTETpaJIoM 1-ro pona.
KpuBonunelHbIii HHTErpat 2-ro poja 1o TpaHmie iockoi obiaactu. Hampaenenne o6xona. @opmya
Octporpaackoro — I'puna.
[Inomane MOBEPXHOCTH B IPOCTPAHCTBE.
Onpenenenne, TeopemMa 0 CyIIECTBOBAHUN U €IUHCTBEHHOCTH U OCHOBHBIE CBOMCTBA IIOBEPXHOCTHOIO
uHTerpana l-ro pona.
Brruncnenue noBepXHOCTHOro uHTerpana 1-ro poga. TenecHslil yroa.
Omnpenenenue, TeopemMa 0 CyIIECTBOBAHUN U €IUHCTBEHHOCTH U OCHOBHBIE CBOMCTBA MOBEPXHOCTHOIO
UHTErpana 2-ro poja.
Brruncnenue noBepXHOCTHOIO HHTETpaiia 2-ro poja. CBs3b ¢ MOBEPXHOCTHBIM UHTErpajoM l-ro poja.
IToBepXHOCTHBIM MHTErpajl 2-ro poja mno rpaHune Gurypsl B TpéXMepHOM mpocTpaHcTBe. Popmyra
Octporpanckoro — ["aycca.
KpuBonuHelHbli MHTErpai 2-ro pojaa o 3aMkHyToi KpuBoil. Hanpasnenue o0xona. @opmyna Crokca.
HezaBrcuMoCTh KpUBOJMHENHOTO HHTETpaIa 2-ro pojia OT MyTH UHTETPUPOBAHUSI.
Tpuronomerpuueckuit psan @ypoe. Koapduunentsr @ypre. ToxnectBo u HepaBeHcTBO beccens u
paBeHcTBO Ilapcesans.
Anpa Jdupuxine u @Peniepa tpuronomerpuueckoro pspa dypee. Teopemsr deliepa u upuxie o
CXOJMMOCTH TPUTOHOMETpHUYECKOro psga dypre.
VYcinoBue abCONIOTHOM M pPaBHOMEPHOW CXOJMMOCTM W THowieHHoe auddepeHurpoBaHue
TpuroHoMmerpuyeckoro psaa dypse.
ITowsleHHOE MUHTErpUPOBAHUE TPUTOHOMETPUUECKOTO psa Pypre.
[IpeobpazoBanne Oypre. Jlemma Pumana.
Paznoxenue ¢pynkuuu B uuterpain ®ypee — oOparHoe npeodpasobanue Dypre.
PasenctBo [lmanmepens. [lounennoe nuddepennuposanne narerpaia Oypoe.
Teopema KorenbHukoBa.

IIpuMepHbIe BONPOCHI K IK3aMEHY.
Cemectp 1
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[ToHsiTHE panOHATBHOTO U ACMCTBUTENBHOTO yncia. Mppaimonansubie ynucia. CBOMCTBO
yHnopsiio4eHHOCTH. CBOMCTBO HEMPEPBHIBHOCTH.
[TonsTre nericTBUTENBbHON QYHKIIUM EHCTBUTEIbHOM iepeMeHHon. ['paduk GyHKImm.
OrpaHn4eHHOCTb, HEOTPAaHUYEHHOCTh (hyHKIMU. UeTHble, HeueTHbIe pyHKIH. [lepnonnaeckue
byHKIHIH.
Crnoxuble pyaxun. O6patHbie (yHKIHH.
ITonsatue uucnoBoit nocienaoBaTenpbHocTH. CriocoObl 3a1aHus nocieaoBaTesnsHoctell. [Ipenen
YHCJIOBOM M1OCIIEJOBATEIBLHOCTH.
I'eomeTprueckuii cMbICI NpeAeiia MOCIeI0BaTEIBHOCTH. beCKOHEUHBIE ITPEIEIbI.
EnunctBenHoCTh npeaena. OrpaHMuE€HHOCTh CXOIAIIEHCS [TOCIE0BATEIbHOCTH.
Apudmernueckue onepanuu Haja CXOASIUMUCS OCIEJ0BATEIbHOCTAMHU.
[Ipenen MOHOTOHHOM MTOCJIEN0BATENBHOCTH.
Yucrio e kak mpejen mocaeaoareapaocTa (1+1/n)" .
Kpurepuit Komu ¢xoaqumMocTH OCIEA0BATEIBHOCTH.
beckoHeuHO Maible OCIeI0BATENbHOCTH U UX CBSI3b C OECKOHEUHO OOJIBILUMH.
Onpenenenus npenena GyHKIUHA B Touke 110 ['efine u mo Ko u uxX SKBHBAJICHTHOCTb.
OaHOCTOPOHHKE NIPENEIBI.
[Ipenen ¢pyHnkuny Ha GECKOHEYHOCTH M OECKOHEYHBIE MTPE/IEIBL.
CaoiicTBa npezenoB GyHKIMM U apudMeTHYecKre AelcTBUs HaJ npeaenamu. [penenst
MOHOTOHHBIX (DYHKIHIA. 3aMeuaTeTbHbIC TIPEICbI.
beckoneuHo Maible QYHKIIMU U UX CBSI3b C OECKOHEYHO OOJIBIIUMHU (PYHKIUSIMHU.
BeprtukanbHble, TOPH30HTAIBHBIC M HAKIIOHHBIE aCUMITTOTHI rpaduka GyHKINH.
HenpepsiBHOCTh PyHKIIMM B TOuKe. JIoKambHbIe CBOMCTBA HENPEPHIBHBIX (DYHKIIHHA.
Omnepanyu Ha/l HEIPEPHIBHBIME (D YHKITHSIMH.
[IpenenpHblil epexo N0/ 3HAKOM HETIPEphIBHOM (PyHKIMH.

Cemectp 2
IlepBooOpasHas u HeonpeaeaeHHbIH nHTerpan. OCHOBHbIE CBOWCTBA HEOIIPECIIEHHBIX HHTEIPAJIOB.
Tabnuiia OCHOBHBIX HHTEIPAJIOB.
3aMeHa TIepeMeHHOW B HeompenaeieHHOM wuHTerpaie. lloasenenne mnon nuddepeHuuan B
HEeOoIpeeIEHHOM HHTErpae.
WHTerpupoBaHue mo 4acTsM.
PanmonanbHble QyHKINY U X UHTETPUPOBAHUE (CM. JIEKIIUH).
WHTerpupoBaHue UPpaMOHAIBHBIX BBIPAKEHUN B IPOCTEHIINX CIydasx (CM. JEKIUH).
WHuTerpupoBanne uppanoHaIbHbIX BBIPAXKEHUN C IIOMOIIBIO MTOACTAHOBOK Jiyepa.
WHTerpupoBanue HEKOTOPBIX APYTUX UPPALMOHATIBLHOCTEH (CM. JIEKIIHUN).
WHuTerpupoBanre TPUrOHOMETPUYECKUX (PYHKIIHH.
[Tonatue onpeneneHHoro uuTerpana. Heod0xoanmoe ycioBre HHTETPUPYEMOCTH (DYHKITUH.
BepxHue n HUKHUE UHTETpaIbHbIE CYMMBI M MX CBOWcTBa. Kputepnii HHTErpupyeMOCTH.
CBolicTBa ONpeAEIeHHOT0 HHTErpaa.
Teopema o cpenHeM.
CymecTBoBaHME MEPBOOOPA3HOM OT HEMPEPBHIBHON (DYHKIIHH.
®opmyna Hetotona — Jleitbnua.
WHTerpupoBanue 1o 4acTaIM B OIPEIEIEHHOM HUHTErpase.
3aMeHa MepeMEeHHbIX B OIIPEICTICHHOM HHTETrpale.
Heco6cTBeHHBIN HHTErpall OT HEOTPAaHHUUEHHON (PYHKIIUHN U IO OECKOHEUHOMY IPOMEXKYTKY.
TeopeMsl cyiiecTBOBaHHS HECOOCTBEHHBIX HHTETPAJIOB.
Brruucnenue miomazneit miockux ¢uryp. Ilnomanb KpUBOIMHEHHOTO CETMEHTA.

Cemectp 3
®opmyna Telnopa 11 GyHKIIMM HECKOJIBKUX MepeMEHHbIX. DOPMbI OCTATOYHOI'O CJIaraeMoro.
JIokanbHBIN SKCTpeMyM (PYHKIIMH HECKOJIbKUX MEPEMEHHBIX, HEOOXO0AUMOE YCIOBUE IKCTPEMYyMA,
JIOCTATOYHBIE YCIIOBHS SKCTPEMYMA.
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HesBnas ¢pynkuus. Teopema o HessBHOM GyHKITMA. YacTHBIE POU3BOIHBIC HESBHON (DYHKITHH.
Cuctema HesiBHBIX (DyHKIMIA. Teopema o cucteme HesIBHBIX (DyHKIMA. SIkoOuaH.

YcnoBHbIl 3kcTpemyM. HeoOGxoaumoe ycioBHE YCIOBHOTO 3KCTpEMyMa — METOJ MHOKUTENen
Jlarpanxa. JlocTaTO4HOE YCIOBUE YCIOBHOIO 3KCTPEMYMA.

MakcuMyM 1 MUHUMYM KBaJpaTUYHON (OPMBI Ha AMHUYHOM cepe.

I'papuent pynxmun. Ero reomeTpuueckuii cMbICI.

[ToBepxHoctu ypoBHs. KacaTenbHas II0CKOCTh K TOBEPXHOCTH.

KBagpupyemocTs 1 1iomazs miockoit gpurypsl. [loasTue nBoitHOro MHTETpaa.

HeoOxonuMoe W 1OCTaTodyHOE YCJIOBHE HMHTETPUPYEeMOCTH. WHTerpupyemMocTh HEMpepbIBHON
GbyHKIMN.

CaolicTBa IBOMHOIO MHTETpala.

Beluncnenue 1BOMHOrO HHTErpasla CBEICHUEM K IIOBTOPHOMY MHTETpAIy.

3aMeHa EPEeMEHHBIX B IBOMHOM MHTErpase. J{BoitHON MHTerpai B MOJISIPHBIX KOOpIMHATAX.
Brrunciienune unrerpana Ilyaccona.

Kyb6upyemocts 1 006EM purypsl B TpéxmMepHoM mpocTpanctse. [lonsaTue TpoitHOro UHTErpaia.
TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH U OCHOBHBIE CBOMCTBA TPOMHOI'O MHTErPaJIa.
Boluucienue TpoiHOTO UHTErpajia B A€KapTOBbIX KOOpAUHATax. [loBTOpHBIE HHTETpabl.

3aMeHa IepeMEeHHBIX B TPOMHOM HHTerpaje. TpoiHON HHTErpall B UJIMHIPUYECKIX U CHEPUICCKUX
KOOPJIMHATAX.

Wzmepumocts u Mepa XKopaana Gurypsl B MHOTOMEPHOM IpocTpaHcTBe. [IpumMeps! n3MepumMbix
dburyp.

Omnpenenenye 1 OCHOBHBIE CBOMICTBA MHOIOMEPHOI'O HHTETpaIa.

Brruucnenne MmHOromepHoro uHterpaia. [IloBTopHbie HHTErpabl.

OyYHKIIMOHAIBHBIE  MOCIEI0BATEIBHOCTH, paBHOMEpHas cxoaumoctb. Kputepuit  Komm
PaBHOMEPHOM CXOAMMOCTH (DYHKIIMOHAIBHOM MOCIEA0BaTENbHOCTH. HenpephIBHOCTH MpeeabHOM
GbyHKIHN.

OyukunoHanbHble panasl. [Ipusnak Beliepmirpacca paBHOMEpPHON CXOIUMOCTH (DYHKIIMOHAIBEHOTO
psaa.

WuTerpupoBanue GyHKIMOHAIBHBIX psaoB. JuddepenpoBanre GyHKINOHAIBHBIX PSIJIOB.
[Tonstue crenenHoro psiga. Ilonstue BepxHero mpenena, ero cpoiicrBa. Pagumyc u obGmacts
CXOAMMOCTH CTEIIEHHOTO psifa. CBOMCTBA CTENEHHBIX PAIOB.

Psan Teiinopa. HeoOxomumoe M J0CTaTOYHOE YCJIOBHE pasfiokeHHs GyHKuuM B psg Teitnopa.
JlocTaTo4HbIe YCIOBHS CXOOUMOCTH psja Tennopa.

PaznoxxeHne HEKOTOPBIX 3eMeHTapHbIX (QyHKIUH B psan Telnopa.

[IpuMeHeHHEe CTENEeHHbIX pPAAOB K MPUOIMKEHHOMY BBIUMCIEHUIO 3HAYEHUH 3JIEMEHTapHBIX
(GYHKIUI ¥ UHTErpaioB.

CrpsamIsieMOCTh M IIMHA YT KPUBOW B TPEXMEPHOM IIPOCTPAHCTBE.

Omnpenenenve, TeopeMa O CYLIECTBOBAHMM U €JUHCTBEHHOCTH M OCHOBHBIE CBOMCTBA
KPUBOJIMHEWHOTO MHTErpaia 1-ro pona.

Brrunciienne kpuBOJIMHENHOTO HHTErpasia 1-ro poxa.

Omnpenenenne, TeopeMa O CYLIIECTBOBAHMM M E€JUHCTBEHHOCTM U OCHOBHBIE CBOMCTBa
KPUBOJIMHEWHOTO MHTErpayia 2-ro poja.

Brruncnenne KpUBOJIMHEWHOTO MHTErpana 2-ro poaa. CBs3b ¢ KpUBOJIMHEWHBIM MHTErpajioM 1l-ro
pona.

KpuBonuHelHslii uHTErpan 2-ro pojaa Mo TpaHMLEe IUIOocKoi obnactu. Hampasnenue ob6xona.
®opmyna Octporpaackoro — I'puHa.

[Inomaab MOBEPXHOCTH B IPOCTPAHCTBE.

Omnpenenenne, TeopemMa O CYHNIECTBOBAHMM M E€AWHCTBEHHOCTH MW OCHOBHBIE CBOMCTBA
MIOBEPXHOCTHOT'O MHTErpajia 1-ro pona.

Brrunciienne noBepXHOCTHOrO HHTErpaia 1-ro poaa. TenecHslil yrom.

Omnpenenenue, TeopeMa O CYLIIECTBOBAaHMM M E€JUHCTBEHHOCTM U OCHOBHBIE CBOMCTBa
MOBEPXHOCTHOTO MHTErpayia 2-ro poja.

24



39.  BpruncieHue moBEPXHOCTHOTO MHTErpaia 2-ro poaa. CBsA3b C MOBEPXHOCTHBIM MHTErpaJioM 1-ro
poza.

40. TloBepxHOCTHBIM HHTErpaJ 2-T0 poja Mo IrpaHuIe PUTYpsl B TPEXMEPHOM ITpocTpaHcTBe. Dopmyrna
Octporpaackoro — 'aycca.

5.4. Mertoanueckue MaTepHaJIbl, ONpeaesisiiole NMpoueIypbl OlleHUBAHUS 3HAHUI, YMEHHId,
HABBIKOB M (MJIM) ONbITA [IeSITeJBLHOCTH, XapaKTepU3yIIUX 3Tanbl ¢opMupoBaHUs
KOMIIeTeHIU I
HroroBast olieHKa 3HaHUN, YMEHHUH, CIIOCOOOB JIEATEILHOCTH CTY/ICHTOB 0 U3y4aeMOW JUCITUTIIINHE
cocrasister 100 6amioB
MakcumanbHOE KOJMYECTBO 0aJIIIOB, KOTOPOE MOKHO HaOpaTh, BHIMOIHSS 3a/IaHUsI HA Kypce B TEUCHHUE
OJTHOTO CEMEeCTpa 3a M3ydYeHHUE JIEKIIMOHHOTO MaTepuaia, BHIMOTHCHHE MPAKTUYCCKUX 3aJaHUA M TEKYIIHA
KOHTpOJIb — 70 6ayuioB.
B pamkax ocBOCHUS TUCIUTUTHHBI PEIYCMOTPEHBI: MIOATOTOBKA KOHCIIEKTOB, YCTHBIN OMPOC, TECT,
BBITIOJITHCHUE KOHTPOJIBHBIX PaloT.
3a OTBETHI Ha BOMPOCHI YCTHOTO OIPOCca O0YJarONIHIICs MOXKET Ha0paTh MakcuManbHO 20 OaJlIoB.
3a MOAr0TOBKY KOHCIIEKTOB 00yJaromuiics MoXkeT HabpaTh MakcuMaibHo 10 6amios.
3a BBIIIOJHEHUE KOHTPOJIBHBIX padoT oOyyarouuiicss MoxkeT HaOpaTh MakcumaiibHO 30 6amioB
3a MpoxoKJeHHE TecTa 00yJaroiicss MOXeT Ha0paTh MakCUMaibHO - 10 6anos.
MakcumanbpHass cymMMa OaJlJIOB, KOTOpbIe OOydYaloIIMiiCss MOXKET HalOpaTh IpH clade S5K3aMeHa,
cocrasisaeT 30 OamIoB.
Jlist ciaum sK3aMeHa He0OX0IMMO BBIITOJTHATH BCE 33JJaHUS TEKYIIETO0 KOHTPOJISL. 3HAYMMBIM MOMEHTOM
SBIIETCS MMOKa3aTeb U3YUYEeHUs MaTepualia JISKIUN U BBIIIOJIHEHUE 3a/laHui B YKa3aHHbIE Cpoku. Ha sk3amen
BBIHOCHTCSI MaTepHaIl, U3JIaraeMbIi B JICKIIHSIX U paCCMaTPUBACMbIN HA MMPAKTUYCCKUX 3aHATHUSX.

IIkaja oueHMBaHUs OTBETOB CTYACHTOB HA IK3aMeHe.

KosaunvecTBo Kpurepuu oueHuBanus
0aJ10B
25-30 HMMEET MECTO MOJIHOE YCBOCHHE TEOPETUUECKOT0 M MPAKTUYECKOTO MaTepHaa; CTyJEHT

YMEET 0Ka3aTh BCE TEOPEMBI U3 JIEKIIMOHHOT'O Kypca U PEILIaeT BCE 3a1a4d U IPUMEPBI U3
IIPUBEJICHHBIX 3aJaHUI

19-24 HMMEET MECTO OCHOBHOE YCBOEHUE TEOPETUUYECKOTO U MPAKTHYECKOTO MAaTEpHUAIIA; CTYJICHT
YMECT J0Ka3aTb OCHOBHBLIC TCOPEMBI U3 JICKIIMOHHOI'O KypCa U pC€IIac€T OCHOBHBIC 3aJa4u
Y IIPUMEPBI U3 NPUBEICHHBIX 3aJaHUI

9-15 UMEeT MECTO 3HaHHMe 0e3 J0Ka3aTeIbCTBA OCHOBHBIX TEOPEM M (OPMYJ Kypca; CTYAEHT
yMeeT pelaTh 337ayd U MpUMephl U3 NPUBEACHHBIX 33JJaHUH, ABIAIOIIMEcs 00001IeHneM
3aJ1a4 IIKOJIBHOTO Kypca MaTeMaTUKHU

0-8 HMMEEeT MECTO HEYCBOEHHE OCHOBHBIX T€OpeM U (OpMYJI Kypca; CTYJIEHT HE YMEET peliaTh
3a/1auM U IPUMEPHI U3 33/IaHHBIX 3aJIlaHUl, SBIIIOIKEcs 0000IIEHEM 3a/1a4 ILIKOJIbHOTO
Kypca MaTeMaTHKU

I/ITOFOBaH IHIKAaJa OICHUBAHUA pe3y.]1bTaTOB OCBOCHUSA JUCIHMIIJIMHBI.
HToroBas oleHKa MO TUCIUILUIMHE (HOPMHUPYETCS U3 CYMMBI OAJJIOB MO pe3yabTaTaM TEKYIIETro
KOHTpOJ'IS[ 158 HpOMe)I(YTOqHOfI arTeCTallul MU BBICTABISICTCI B COOTBETCTBUU C HpHBe)IeHHOﬁ HUXC
TaOJIUIIENA.

Ouenka no 100-6an1bHOI cucTeme OueHka no TpaguIMOHHON cHcTeMe
81 —-100 Ot1nruyHO
61 - 80 Xopomo
41 - 60 Y 10OBIETBOPUTEIBHO
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6. YYEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHUEINCIIAITJIMHBbI

6.1. OcHoBHas JIUTepaTypa
1. Wneun, B. A. Martematndeckuii anam3 B 2 4.: yueOHUK 11 By30B / B. A. Unbun, B. A. CagoBHIuMiA,
b. X. CennoB. — 4-e u3n. — Mocksa : FOpaiirt, 2023. — 324 c. — Tekcrt : anekrponHbiit. — URL:
https://www.urait.ru/bcode/513351
https://www.urait.ru/bcode/513352
https://www.urait.ru/bcode/511024
2. Kynpssues, JI. JI. Kypc marematuueckoro aHanusa B 3 T.: y4eOHUK Ui By30B . — 6-€ u31. — Mocksa :
Opaiit, 2023. — Tekct : anexkrponnbiid. — URL:
https://www.urait.ru/bcode/509770
https://www.urait.ru/bcode/510768
3. @uxtenromnsil, .M. OCHOBBI MAaTEMAaTHYECKOTO aHAIN3A : YIeOHUK Ui BY30B. - 9-¢ uzn. - CIIO. : Jlans,
2019. TekcT: HEenocpeaACTBEHHbBIN

6.2. JlomoJIHUTeIbHAS JUTepaTypa

1. baspun, . 1. MaremaTuueckuil aHayu3 : y4eOHUK U NMPAKTUKYM JUIsl By30B. — 2-€ u31. — Mocksa :
HOpaiit, 2022. — 327 c. — Texkcr : anextponHsiidi. — URL: https://www.urait.ru/bcode/507814

2. bynaes, B.JI. MaremaTudeckuii aHanu3 : QyHKIIMA OJHOW MEPEMEHHOM: yueOHMK aiis By30B / B. /1.
bynaes, M. fl. SIky6comn. - CII6. : Jlanp, 2019. - 544c. — Tekct: HenocpeaCTBEHHBIN

3. Jemmunosuuy, b.II. CO6opHUK 3a/1a4 ¥ yIpaXHEHUH 10 MaTEMaTHYECKOMY aHAU3Y : yuel. mocodue - 20-
e u3 . - CII6. : Jlanp, 2018. - 624c¢. — TeKCT: HEMOCPEACTBEHHBIN

4.  Kamxkaesa, JI. C. MaremaTudeckuil aHanm3: TCOPHs MpeAesioB, MupdepeHIraIbHOe HCYUCICHUE :

yuebHoe mocodue i By30B . — 2-e u3q. — Mocksa : FOpaiit, 2023. — 246 c. — TeKcT : 21eKTPOHHBINA. —
URL: https://www.urait.ru/bcode/515115
5. KeitmanoB, A. M. MaremaTtnueckuii anaius : yueOHoe nocodue i1t By30B . — Mocksa : FOpaiit, 2019.

— 607 c. — Texkcrt : anekTponnbiii. — URL: https://www.urait.ru/bcode/425244

6.  Huxurtun, A. A. Martemarudeckuil aHanu3. YTIyOJeHHBIH Kype | yUeOHHUK U IPAKTUKYM JUIsS BY30B / A.
A. Huxutun, B. B. ®omuueB. — 2-e uzn. — Mocksa : IOpaiit, 2023. — 460 ¢. — TekcT : 31eKTPOHHBINA. —
URL: https://www.urait.ru/bcode/511175

7.  Canosuuuas, M. B. Maremarnueckuit ananus. [Ipenen 1 HenpepbIBHOCTh PYHKIIMU OJHON NIEPEMEHHOM
: yauebHoe nocodue st By30B / U. B. CanoBuuuas, T. H. ®omenko. — 2-e uzn. — Mocksa : FOpaiit, 2023. —
115 c. — Texkcr : anextponHbIi. — URL: https://www.urait.ru/bcode/515257

8. Iarun, B. JI. Matemartuueckuii ananu3z. bazoBble noHsTus : yuebHoe nocodue s By3oB / B. JI. [llarus,
A. B. CoxomnoB. — Mocksa : [Opaiit, 2023. — 245 c. — Teker : snextpoHHbii. — URL:
https://www.urait.ru/bcode/512337

6.3.Pecypcbl HHGOPMAIIMOHHO-TEJIeKOMMYHUKAMOHHOH ceTu «AHTEepHeT»

DnexkTpoHHas OMbIMOTEKa MEXaHUKO-MaTeMaTHueckoro ¢akynsrera MI'Y: http://lib.mexmat.ru/
Marematnueckoe 010po: Y4eOHUKHU TI0 MaTeMaTHIeCKOMY aHaiau3y: http://www.matburo.ru
http://www.library.mephi.ru/

http://ega-math.narod.ru/

http://neo-chaos.narod.ru/fikhtengolts.html

DnekTpoHHO-OnboTeunas cucrema Jlans https://e.lanbook.com

000 «2nextponHoe u3narenbeTBo FOpaiiT» https://urait.ru

NounhsLDd—

METOAUYECKUE YKA3AHUSA ITO OCBOEHHUIO JUCHUITJINHBI

1. MCTOI[I/ILICCKI/IG PEKOMCEHAA U 110 OPpraHu3aluu CaMOCTOSTEIbHOMN pa60TBI 6aKaJ'IaBpOB.
2. MeTOJII/I'-IeCKI/Ie PEKOMEHAAHH 110 ITOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.
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8. ”TH®OPMALMOHHBIE TEXHOJIOTI'MM JIJIS1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JMCIUIIVIMHE

JIueH3noHHOe MPOrpaMMHoe odecrneyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNupopmMannoHHbIEe CIPABOYHbIE CHCTEMbI:
Cucrema «Koncynbrantlirocy»

[IpodeccnonanpHbIe Oa3bl JAHHBIX
fgosvo.ru — [Mopran denepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB BBICIIIETO 00pa30BaHUs
pravo.gov.ru - ObUIMaTbHBIH HHTEPHET-IOPTAN TPABOBOW HH(OpMAITUK
www.edu.ru — @enepanbHbiil moptan Poccuiickoe o6pa3zoBanue

CBoOOIHO pacmpocTpaHsieMOe TMPOTpaMMHOE oOOecliedyeHrne, B TOM YHCIE OTEUYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (1151 Bocripou3BeAeHUs DJIEKTPOHHbBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUILJINHBI

MarepuanbHO-TeXHIHYECKOE 0OecreueHre AUCIUIIIMHBI BKITIOYaeT B ceOsl:

- y4eOHBIe ayqUTOPHM Ul NPOBEICHUS YYEOHBIX 3aHATHH, OCHAIICHHBIE O0OPYIOBAaHHEM M TEXHUYECKHUMH
CpeAcTBaMH OOydYeHHsS: KOMIUIEKT yuyeOHOU MeOenH, AoCKa, TEXHUYEeCKUE CpeicTBa O0y4eHUs (MIPOEKTOp MOABECHOH,
KOMITBIOTEP CTallMOHAPHBIN - MOHOOJIOK);

- TOMEIIEHMS Uil CaMOCTOSITENIFHOM paboThl OOydYaroIuXxcsi, OCHAIICHHBIE KOMITBIOTEPHOH TEXHUKOM,
MOJKITIOYEHHOW K ceTH MHTepHeT, o0ecredyeHHbIe TOCTYIIOM K AJIEKTPOHHOW HH(POPMaMOHHO-00pa30BaTeIbHON cpeie
VYuuBepcureta. [lepcoHanbHBle KOMIBIOTEPHI C TMOJKIIOUEHHEM K ceth HMHTepHeT M obecnieueHWeM J0oCTyma K
ANEKTPOHHBIM OHOIMOTEKaM M B AIICKTPOHHYIO HH(pOPMAIIMOHHO-00pa30BaTelbHYI0 cpeny YHuBepcurera. Jlocka.
[IporpammMHoe obecnieuenue: JIuneH3noHHOE MporpaMMHoe obecrieuenue: 3apyoexxnoe: Microsoft Windows, Microsoft
Office OrteuectBennoe: Kaspersky Endpoint Security CBoOomHO pacnpocTpaHseMOe NPOrpaMMHOE OOecIeueHue:
3apy6exkHoe: Google Chrome, 7-zip OteuectBennoe: OMC Ilneep (asisi BocnpousBeJeHUsT DJNEKTPOHHBIX YUeOHBIX
Monynett) WadopmannonHple crnpaBodHble cucTeMmbl: cucteMa «Koncymbrantlnrocy
[MpodeccrnonanbHbie 0a3bl aHHBIX: fgosvo.ru pravo.gov.ru;

- IOMEIIEHHE /ISl CAMOCTOSTEIBHOM PaOOTHI JJIsi MHBAJIH/IOB H JIHI] C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbS,
OCHAIIIEHHOE KOMIBIOTEPHON TEXHUKOW, MOAKIIOUEHHOW K cet MHTepHeT, o0ecnedeHo JOCTYNOM K 3JIEKTPOHHO-
oOpa3oBatenbHOH cpene YHuBepcuTera, Komruiekt yueOHoi MeOenu, mepcoHalIbHbIe KOMITBIOTEPHI C MOKIIIOYEHHEM K
cet VHTepHer M oOecneueHUEM JIOCTyIa K JJICKTPOHHBIM OHOJIMOTEKaM U B 3JICKTPOHHYIO HH(OPMAIMOHHO-

00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA, JI0CKa, TPOCKTOP MOIBECHOM.
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