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1.Ilesn ocBOEHMA TUCHUTLITUHBI

Llenpro OCBOCHMS TUCHUILTUHBI (MOays) «MaTeMaTHYeCKUid aHalIu3» SIBIISIETCS O3HAKOMJICHHUE C
(byHIaMeHTaIbHBIMU METO/IaMU MCCIICOBAHUS NIEPEMEHHBIX BEJIMYMH MOCPEACTBOM aHallM3a, OCHOBY
KOTOpPOTO COCTaBIseT Teopus AUPPEPEeHIUATHHOTO W HWHTETPAIbHOTO wucyucieHus. OObeKTaMu
W3Yy4YeHUs B JAHHOW IUCLMIUIUHE SBISIOTCS, Mpexae Bcero, GyHKuu. C uX MOMOIIBIO MOTYT OBITh
chOopMyJIMPOBAaHBl KaK 3aKOHBI MPHUPOABI, TaK W Pa3sHOOOpa3HbIC MPOIECCHI, MPOUCXOSAIINE B
SKOHOMHUKE, Mpupojae, TexHuke. Orcioa 00bEKTHBHAs BaKHOCTh MAaTEMaTHMUECKOTO aHaiMu3a Kak
cpenctBa wu3ydeHus QyHkmmid. JucnumimHa «MareMaTHYeCcKHi aHallu3» OTpPakaeT BaKHOE
HaIlpaBJICHUE Pa3BUTHUS COBPEMEHHON MaTEMaTUKH, B HEW pacCMaTpPUBAIOTCS BOIIPOCHI, CBA3AHHBIE C
METOJIOM BBIYMCIICHUH. 3afauell Kypca SBISETCS Pa3BUTHE MAaTEMAaTHUYECKOTO KPyrozopa CTYIEHTOB.
OOy4HuTbh CTYJEHTOB BaKHEUIIMM TEOPETUYECKUM TOJOKEHUSM MaTeMaTUYecKoro aHajusa,
AHATUTUYECKUM METOJIaM, BbIpaOOTaTh y HUX HABBIKU PEIICHHUsS] KOHKPETHBIX 3aJad, TPeOyroIuX,
UCCIeNoBaHus (PYHKIIHMH, CBA3aHHBIX C HUMU BEJIMYHUH.

2.Ilepeyenn npogeccHoHATbHBIX CTAHIAPTOB, 00001IEeHHBIX TPYAOBbIX (PYHKIMHA H TPYAOBBIX
(pyHkuuii, coorBeTcTBYIOIUX NPOGecCHOHATBHOM 1esiTeIbHOCTH BHIYCKHUKOB

HanmenoBanue nokymeHra Kon HanmenoBanue 6a30Boif TPYIIIIBI,
JTIOJDKHOCTH (npodeccun) WIIn
CIEIUATBHOCTH
OK3 2320 [TpemogaBaTeny B CpeIHEH MIKOJIE
2340 [IpenomaBaTenu B CUCTEME CIIEIMATILHOTO
00pa3zoBaHus
01.001 [Tpodeccrnonaneubiii cranmapt «llemaror (memaroruveckasl ACSTEILHOCTh B

cdepe MOIIKOIBHOTO, HAa4YaJbHOrO OOIIEro, OCHOBHOTO OOILEro, CperHero
oOuiero o6pa3oBaHMsl) (BOCIMTATENb, YUYMTEIb)», YTBEPKIECHHBIM NPUKa30M
MuHucrepcTBa Tpyaa U conuanbHou 3amuthl Poccuiickoit denepanuum ot 18
okTsi0pa 2013 1. Ne 544n(3apeructpupoBaH MMHHCTEPCTBOM FOCTHUIIUU
Poccuiickoit @enepanuun 6 nexabps 2013 r., peructpaunonssiii Ne30550), c
U3MEHEHUEM, BHECEHHBIM IpHUKa3oM MUHUCTEpCTBA TpyAda M COLUAIbHON
3aumthl PO ot 5 aBrycra 2016r.Ne422n (3apeructpupoBaH MUHUCTEPCTBOM
toctuiuu PO 23 aprycra2016r., perucrtpaunonHbiid Ne 43326 )

dopmupyemble TUCHMITIIMHON 3HaHUS U YMEHHs TOTOBSAT BBITYCKHMKA JaHHOM 00pa3oBaTeNbHOM
MIPOrPaMMbI K BBIITOJIHEHHUIO CIEAYIOUINX 0000IEHHBIX TPYA0BbIX QYHKIHI:

IHepeuensb 3axa4 npogecCHOHAIBHOM AeATEJIbHOCTH BbINIYCKHUKOB:

ObnacThb Tunel 3a1a4 3anauun OOBeKTHI
npodeccuoHanbHON | MpodheccCroHaTBHON npodecCuoHATBHON npodeccuoHanbHON
JesITeTbHOCTH JesITeTbHOCTH JesITeTbHOCTH JesITeNbHOCTH (WIH

(o Peectpy 00J1acTH 3HAHMS)

MunTtpynaa)

01 O6pazoBanue [Temarornyeckuii PazpaboTka 1 OOpa3oBarenbHbIC
peanuzanus POTPaMMBI u
00pa3zoBaTebHBIX 00pa3zoBaTenbHBIA TPOIIECC
nporpaMmMm  CIIO  y B cucreme CIIO u /10
nporpamm J10




06 CBs3b,
UHGOPMALIMOHHBIE U
KOMMYHHUKAI[HOHHBI
€ TEXHOJIOTUH

WNudopmannonnsie
IPOLECChl, TEXHOJOTHH,
CUCTEeMBI M CETH, WuX
UHCTPYMEHTAJIbHOE
(mporpammHoe,
TEXHUYECKOE,
OpraHU3aIMOHHOE)
obecneyenue, CrocoObl 6
u METO/TBI
MPOEKTUPOBAHMUS,
OTJaJKH, MPOU3BOJICTBA U
JKCILTyaTaluu
UH(POPMAIIMOHHBIX
TEXHOJOTHI M CHCTEM B
pa3IUYHBIX 00JIACTAX U
chepax nudposoit
9KOHOMHKH

Hccnenosanme,
pa3paboTka,

BHE/IPCHHE u
COITPOBOXKJICHHE
UH(POPMALIMOHHBIX
TEXHOJIOTUH U CUCTEM

Hayuyno-
HCCIIEI0BATEIbCKUM

3.Mecrto gucuuminnel B ctpykrype OITIOII 6akanaBpuara

JlucuuiuiiHa SBISICTCS OJTHOW M3 OCHOBHBIX TUCHHIUIMH 0a30Boii (00menpodeccuoHanbHOM) 4acTH
npodeccCHoHaNBbHOTO IMKJIa Y4eOHOTo IUIaHa MOATOTOBKM OakanaBpa mo HampaieHuto 03.03.02.
«Duzukay. JucuummmHa «MareMaTUYeCKUd aHaiuu3» SBJSETCS JIOTUYECKUM  MPOJIOJHKEHUEM
IIKOJILHOTO Kypca «AnreOpbl W Havana aHanuzay. J[ns ee n3ydeHus HEOOXOAUMBbI 0a30BbIe 3HAHUS:
anreOpsl, dJIeMEeHTapHbIX (yHKIUH, ymeHue mauddepeHuupoBats. J[aHHAs NUCHUIUIMHA SIBIISETCS
MIPEIIECTBYIOMIEH ISl U3YYESHHsI CIEeIYIOIMINX TUCIUIUINH: « Teopus BEposSTHOCTEH, MaTeMaTHIecKast
CTAaTHCTUKA,  CIIy9allHbIC  TPOIECChD»,  «AHamUTHYecKas  reoMeTpusi»,  «OOBIKHOBEHHBIC
nuddepeHnnanbHble ypaBHeHU», « IHTerpalibHble YpaBHEHUS U BapHAIIHOHHOE HCYHCIICHUE.

ITepeyens nmpogecCHOHAJIBHBIX CTAHJAPTOB, 0000IIEHHBIX TPYAOBBIX (PDYHKIMII M TPYIOBBIX
(pyHxuHii, COOTBETCTBYOIIUX NPOGECCHOHATBHOM AeITEILHOCTH BbIIIYyCKHHKOB

HanmenoBanue nokymeHra Kon HanmenoBanue 0a3oBoit TPYIIIBI,
JOJKHOCTH (mpoceccun) WIH
CHEeHATBHOCTH
OK3 2320 IIpenogaBaTenu B CpeHEN MIKOJIE
2340 [IpemogaBaTen B CUCTEME CICIIHAIHLHOTO
o0Opa3oBaHus
Kon 1 O0o0meHHble TPYA0BbIe GYHKIIUH TpyaoBbie pyHKIUH
HauMeHoBaHue | Koxg | HaumenoBanue YpoBenb Haumenosanue | Koa YpoBeHnb
npogeccuonanb KBaIN UK (moxypoB
HOT'0 aluu €Hb)
CTaH/JAapTa KBaJIH(pu
KaIlUH
01.001 Ilemaror [lemarornyeckas OOwenenarornu | A/01.6
(memarormyueckas JeATEIbHOCTh 110 eckass (QyHKIUS. 6
HEATENbHOCTh B | A POEKTHUPOBAHUIO OOyueHue
IOIIKOIBHOM, peanuzanuu 6 Bocrurarensnas | A/02.6
HayalbHOM 00pa30BaTENLHOTO JeSITeNIbHOCTD 6
o0rmiem, mporecca



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

OCHOBHOM 00pa30BaTEeNbHBIX Pa3BuBaromas A/03.6
o0uiem, OpraHMu3aIusIX JeSITeNIbHOCTD
cpeaHeM o0IIeM JIOIIKOJIBHOTO,
00pa3oBaHMM) Ha4aJIbHOTO OOIIETO, 6
(BocmMTaTEND, OCHOBHOT'O 0011IeTO,
YUHUTEIb) CpEIHETo o01ero
00pa3zoBaHus
ITegarornueckas Ilegarornueckas
JeSITeIBHOCTD 110 JeSITeBHOCTD T10
IMPOEKTUPOBAHUIO U] peanuzanuu
B peanu3au 6 MporpaMm B/036 | 6
OCHOBHBIX OCHOBHOTO u
0011e00pa3oBaTeIbHbI CpeIHEro
X o01ero
nporpamm o0pa3zoBaHus

3. Pe3yabTaThl 0CBOEHHUsI JUCHUILIMHBI (MOaYJis1)) MaTeMaTH4YecKHii aHAJIN3
[Ipouiecc wu3y4yeHHs MAUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHUE SJIEMEHTOB CIEIYIOIINX

komreteHuil B coorBercTBuu ¢ GI'OC BO 1o janHOMy HampaBiIeHHIO:

Konx HanmenoBanue WNunukartop JIocTvKeHuss| B pesynbrate  OCBOEHMS]
KOMIIETEH- | KOMIIETEHIUU KOMIIETEHIIH JUCLUIUIMHBL 00yYaroImuics|
1087051 (3axpenyieHHblll 3a OUCYUNIUHOLU) | TOJIAKEH.
YK-1. Cnocoben VK-1.1. Anamusupyer 3anady,| 3HaTh TEOPETHUUECKHE
OCYILECTBIISATh BBIJIEIISAS ee 0a30Bble| OCHOBBI, OCHOBHBIE ITOHSATHS,
TIOWCK, KPUTHUYECKHUI| COCTaBISIOIINE; 3aKOHBI ¥ MOZETT OCHOBHBIX
aHamu3 u  cuHre3| YK-1.2. Omnpenensier,| pa3aenos GpU3MKHY;
uHpOpMaInH, UHTEPIPETHPYET H PAHKHUPYET| YMeTh NMOHWMATh, M3JIaraTh
IPUMEHSTh uHpopMalrio, Tpedyemylo s U KPUTUYECKH
CHCTEMHBIN TIOAXOM | PEIIeHHs MOCTABICHHOW 3a]]auy; | aHAJM3UPOBATh (PU3UIECKYIO
JUTS pewenust| YK-1.3. OcymecTiaser mNoUCK| MH(POpMAIUIO.
TIOCTABJIICHHBIX 3a/1a4 | nHopManmu  uisi  penieHus1| [lonp3oBarbes
MOCTaBJIEHHON 3a1a4n 10| TEOPETUUYECKUMHU OCHOBaMH,
Pa3IMYHBIM THTIAM 3aIpPOCOB; 3aKOHAMH W MOJCTISIMH
VK-1.4. IIpn obpaboTke| puzmkwy;
uHpopmauuu otiauvaer ¢aktel| Baagers ¢usnueckumMu u
OT MHEHHWH, WHTepIpeTaluii,) MaTeMaTH4eCKUMU
OIICHOK, dbopmupyeT| MeTogaMu  00paboOTKH |
COOCTBEHHBIE MHEHHUS u| aHanuM3a uHOpManMM B
CYXJICHUS, apTyMEHTHPYET CBOHW| 00JacTh OCHOBHBIX
BBIBOIBI M TOUKY 3PEHUS; paszenoB (GU3HKH.
VK-1.5. PaccmarpuBaer  mu
npeziaraeT BO3MOYKHBIE
BapUaHTbI peLeHus
MOCTaBJICHHOW 3a/1a4M, OIICHUBAs
UX JOCTOMHCTBA U HEJOCTATKH.
OIlIK-1 Crniocoben npumensts| OIIK-1.1. O6namaer 0a30BbIMH| 3HAET (PU3NUYECKUE OCHOBBI
0a30BbIC  3HAHWUSA Bl 3HAHUAMH B 001acTH (U3UKO- MEXaHUKH, MOJICKYJISIPHOMN
obsacTu ¢$u3MK0- MaTeMaTHUYECKUX HayK, (U3MKH, IPUPOLY




MATEMATHYCCKHUX

chepe
npodecCHoHaTbHOM
JACATCIIBHOCTH.

€CTECTBEHHBIX HAyK B
CBOEN

HEOOXOJMUMBIMH IS PEIICHHUS
po)eCCHOHAIIBHBIX 3a]1a4.

OIIK-1.2.  ApryMeHTHpPOBaHHO
npuMeHseT (U3NIECKHE 3aKOHB]
M MaTeMaTU4YCCKHE METOJBI i
pemieHus 3a71a4 TEOPETUUYECKOTO
Y TIPUKJIAIHOTO XapakTepa.

OIIK-1.3. OOmnamaer HaBBIKaMU

TEOPETUIECKOTO u
AKCIIEPUMEHTAIBHOTO
UCCJIEI0BAHUS O00BEKTOB]
npodeCCHOHATHLHON
JIESITCIIbHOCTH, pelIeHusl
npoeCCHOHATBHBIX ~ 3a/la4 B
obsacti (PU3MKU M CMEXKHBIX C
HEl €CTECTBCHHOHAYYHBIX
JUCITUTLUIHH.

KoJIeOaHHMH U BOJIH, OCHOBBI

TEPMOJIMHAMHUKH,

AIIEKTPHUYECTBA u
MarHeTH3Ma, OIITHKH,
OCHOBBI aTOMHOM u
SIEPHOM buzuKu,
MOHWMAeT  IIHUPOTY H|
OTPaHUYCHHOCTh

IIPUMEHEHHUS bu3nKu

UCCJIEJOBAHUIO IIPOLECCOB
U SBICHUN B IpUpPOLE U
oO1ecTBe.

Ymeer HCIIOJIb30BaTh
TEOPETUYECKHUE 3HAHUS IIPU
OOBSCHEHUU PE3YJIbTATOB

IKCIICPUMEHTOB,
MNPUMCHATH 3HAHUA B
obnmactm  pusukH I
OCBOCHHS

ob1enpogecCuoHATbHBIX

JUCHUIUTMH ¥ PEIICHHS
npodeccuoHanbHbIX 3ajad,
OIICHUBAET JOCTOBEPHOCTH

MIOJTYYEHHOT O perteHus
3ajJjauu.

Biageer HaBbIKaAMH|
(bu3NYecKuX HCCIe0BaHul,
crocobeH nepeiaBaTh
pe3yJbTar IPOBE/ICHHBIX|

HCCIEeN0BaHUuN B BHUIC
KOHKPETHBIX PEKOMEHIAIUi

B TEpPMHHAX MPEAMETHOM
00JacTy 3HAHMSL.
4.CTpyKTYpa M cojepskaHue IUCHMIIMHBI (Moays1) MaTemaTu4yeckuii anaIu3
4.1. CtpykTypa IMCUHUIIMHBI (MOAYJIfA)
OO0mmas TpyA0eMKOCTh TUCIUTUIHMHBI COCTaBisieT 13 3a4eTHBIX eMHUIBI, 468 Jacos.
Buj yue6Hoii padoThl Bcero HopsakoBbIi HOMeEp
ceMecTpa
1 2 3
OO6mast TpyJ0eMKOCTh JUCIHILTMHEI Bcero (B 3.€.), | 13 3.e. 4 5 4
B TOM YHCIIE:
AyaUTOpPHBIE 3aHATHUS BCETO 222 68 86 68
(B akaj. yacax), B TOM YHUCIIE:
Jlextuun 124 36 52 36
[TpakTrueckue 3aHATHsI, CEMUHAPBI 98 32 34 32
CamocrositenpHast pabora Bcero (B akaj. vacax), B | 219 76 67 76
TOM YHCJIE:
Ok3aMeH 27
OO01mast TpyA0€MKOCTh TUCIIUTUTHHBI 468 144 180 | 144




Buapl yaeOHO# pabOThI, BKIIFOYAs

DopMBI TEKYIIETO

/ CaMOCTOSITEIILHYIO pa0OTy CTYACHTOB U KOHTPOJIS
No TPYJIOEMKOCTSH (B Yacax) ycrneBaeMocTH (1o
Hanmenosanue AynuropHas pab6ora | CamocTosiTenbHasi | HSACISAM CEMECTpa).
pa3zesioB U TeEM pabora DOpMBI TPOMEKYT.
JTUCUHUIITUHBI (MOYJIs1) = aTTecT
g . g g
3 5 | 2 -
= | E <z | 8 _| 43 8 {4
= | S S| " | g q 2 g
= = 2= g E» 5 < 3 d
S | 3 8l 2| 8] g E
1 Ele| 5 o 8 Elg|dg f5 5 ¢
AEEHIEEEEEIEE R
2 S I e O s O I o O — B B = = y
123 | 468 | 124 | 98 219
1. Cemectp 1 144 | 36 | 32 72
Paznen 1 10 | 15
Tewma 1.1: DneMeHTbI 3 5
TEOPUU MHOXKECTB
Tema 1.2.: JIclicTBUTEIbHBIC 2 5
quclia
Tema 1.3.: YucnoBsie 5 5
byHKIIHN
Paznen 2 16
Tewma 2.1.: Ilpenen 5
YUCIIOBOM
MOCJICI0BATEIIHHOCTH
Tema 2.2:1Ipenen uncnoBoi 2 6
byHKIIHN
Tema 2.2.: HenpepriBHbIE 3 5
byHKIIHN
Pa3nen 3 18 | 33
Tewma 3.1.: IIpousBoansbie U 4 6
nuddepenmanb
Tema 3.2.: OcHOBHBIE 4 6
TEOPEMBI O
g hepeHIpyeMbIX
GyHKIHIX
Tema 3.3.: IIpaBuio 3 5
Jlonurans
Tewma 3.4.: dopmyna Teitopa 2 5
Tewma 3.5.: Ilpunoxxenue 3 6
g depeHInaIbLHOTo
WCYHCIICHUS K UCCIIEIOBAHUIO
byHKIMI
Tema 3.6.: Obuiee nonarue 2 5
npejaena:; mpeaen mno 6ase
4. Cemectp 2 180 | 52 | 34 67
Pa3nea 1 3 8
Tema 1.1.: HeonpeneneHnupiit 5 8




UHTErpall

BCKTOPHBLIC ITOJIA

Pasznen 2 16 | 35
Tema 2.1.: OnpeneneHHbIi 4 7
UHTErpal
Tema 2.2.: HecobcTBeHHBIE 3 7
WUHTETPaJIbl
Tewma 2.3.: MeTpuueckue 3 7
MIPOCTPAHCTBA
Tema2.4.: KOMIakTHOCTb B 3 7
METPHUYECKUX MPOCTPAHCTBAX
Tewma 2.5.: HenpepbiBHBIE 3 7
0TOOpaKEHHS B METPUUIECKUX
IPOCTPAHCTBAX
Pa3nen 3 15 | 29
Tema 3.1.: IIpousBoHBIC U 5 8
muddepennnansl GyHKIUR
MHOTHX IIEPEMEHHBIX
Tema 3.2.: JlokanbHbIC 4 7
OKCTPEMYMBI (DYHKITHIA
MHOTHX TIEPEMEHHBIX
Tema 3.3.: HesiBHBIE QyHKINHU 3 7
Tewma 3.4.: YcinoBHbIl 3 7
IKCTPEMYM
Cemectp 3 144 | 36 | 32 76
Paznen 1 7 6
Tema 1.1.: Yucnosble psibl 7 6
Paznen 2 13 | 18
Tema 2.1.: ®yHKIMOHAIbHbBIE 4 6
MOCIIEAOBATEIHHOCTHU M PSIBI
Tewma 2.2.: CtenieHHbIE PSbI 5 6
Tema 2.3.: Pansl @ypre 4 6
Paznen 3 16 | 24
Tema 3.1.: UnTerpansi, 4 6
3aBHUCSIINE OT APAMETPOB
Tema 3.2.: DiinepoBsl 4 6
WHTETPAJTBI
Tewma 3.3.: IIpeoOpazoBanue 4 6
dDypee
Tewma 3.4.:AcuMnroTuyeckue 4 6
Pa3I0KCHHS
Pa3nen 4 7 22
Tewma 1.1.:Mepa XKopnana 2 2
Tema 1.2.: KpaTnsiii 5 |10
nHTerpan Pumana
Pa3nen 5 13 | 28
Tema 2.1.: Kpussle 1 &)
Tewma 2.2.: KpuBonuHeiiHbIe 5 9
UHTETPaJIbl
Tema 2.3.: IloTeHnnanbHbIe 4 7




Tema 2.4.: @opmyna I'puna 3 7

Paszxea 6 14 | 26

Tewma 3.1.: [loBepxHocTu 1 2

Tewma 3.2.: [ToBepXHOCTHBIE 7 8

WHTETPAJIBI

Tema 3.3.: ®opmyna CTokca 2 5

Tewma 3.4.: ®opmyna 2 5
Octporpazackoro- ['aycca

Tema 3.5.: O6mas popmyna 2 6

Crokca
DK3aMeH

4.2. ConepxxaHue JMCUMILTHHBI (MO1YJIs)

1 CEMECTP

Pazoen 1

Tewma 1.1. DnemMeHTHI TEOPUU MHOKECTB

1. CBoiicTBa TEOPETHKO-MHOKECTBEHHBIX oneparuii. dyHkiuu. CBoiicTBa 00pa3oB U Mpo-
00pa3oB.

2. Meron maTeMaTU4eCKON MHAYKIUH.

3. MomHocTh MHOKeCTB. CuéTHBIC 1 HeCUETHBIE MHOXKeCTBa. Teopema Kanropa.

Tema 1.2. JleficTBUTENBHEIC YHCIIA

1. Monynp BemecTBeHHOro yncia. HepaBeHcTBa ¢ MOyseMm.

2. 'eomeTpuueckas HHTEPIPETALUs BEIIECTBEHHBIX YKcell. [IpeaenbHble TOUKH, OTKPBIThIE
Y 3aMKHYTBIE€ MHOKECTBA HAa YMCJIOBOU NpsiMOM. PacinpenHast yucioBas npsimas.

3. HaxoxeHue rpaHeil YncioBbIX MHOKECTB.

Tema 1.3. Yucnosble pyHKIUU

1. Yucnoseie hyHkru. MOHOTOHHBIE, YETHBIE, HEUETHBIE, epuoaudeckue GyHkimu. Oc-
HOBHBIE DJIEMEHTapHbIE PYHKIINH U UX TPAPUKH.

2. Pemiennie pyHKIIMOHATBHBIX HEPABEHCTB METOJOM UHTEPBAJIOB.

3. IlocTpoenue rpadukoB GyHKIUH.

Pa3zoen 2

Tema 2.1. IIpenen uncnoBoii Mocie0BaTeIbHOCTH

1. HaxoxieHne npeesioB YrucIoBBIX TOCe0BaTeIbHOCTEH. Ta0nuia 5KBUBAJICHTHBIX T10-
cienoBarenpHocTel. CpaBHEHHE pOCTa NOCIEN0BATEIBHOCTEN.

2. [loanocnenoBaTenbHOCTH U YaCTUYHBIE Tpe/iesibl. BepxHUil 1 HUKHUIMA Mpeessl mocie-
JIOBaTEIbHOCTH.

Tema 2.2. Ilpenen yncnoBoit pyHKINU

1. HaxoxaeHue mpenenoB YucioBbixX GyHKIui. Tabnuia sxBuBaneHTHBIX QyHKmii. Cpas-
HEHHE pocTa PYHKITUH.

2. PaznoxeHne OCHOBHBIX 3JIEMEHTapHBIX (DYHKIUN A0 TIEPBOTO MOPSIKA MATIOCTH.

3. OgHocropoHHMe Mpenenbl. beckoHeunble npeaensl GyHKuuu. YacTHUHbIE MTPEeAebl,
BEPXHUU U HIDKHUN TIpeeNbl PYHKIIHH.

Tema 2.3. HenpepbiBHbIE (PYHKINH

1. UccnenoBanue QpyHKIMK Ha HEMPepBHIBHOCTH. Kiaccudukanus Touek pa3pbiBa.

2. CBoiicTBa HENIPEPHIBHBIX (DYyHKITUH.

Paszoen 3

Tewma 3.1. IIpousBoansie u auddepeHIuabl

1. [IpousBoaHast GyHKIUH, €€ TEOMETPUICCKUN U PU3NIESCKUIT CMBICIL.

2. Texnuka nuddepeHupoBanus GyHKIIHA.

3. I'eomeTpuyeckne NpuiIoKeHus Tpon3BoJHOU. [IprOImKeHHOE BRIYMCICHNE 3HAUCHHH
GbyHKIHHA ¢ moMotibio quddepeHnanos.




4. Beicmne mpou3BoHbie. Bricmne quddepennnanst. @opmyna Jleiibuua.

Tema 3.2. OcHoBHBIE TE€OpPEMBI 0 TU(HEPEHITUPYEMBIX (PYHKIUAX

1. Teopemsr Depma, Poms, Jlarpanxka, Komm. Teopema {apOy o mpoMeXyTOUHBIX 3HAUE-

HUSAX IIPOU3BOJHOM.

Tema 3.3. IIpaBuina Jlonurans

1. IlepBoe npasuoJlonurans

Bropoe npasuiio Jlonurans

HeonpeneneHHoCTH ApYrux BUIOB.

Tema 3.4. opmyna Teinopa

1. Pa3noxeHue OCHOBHBIX 3JIEMEHTapHbIX (QyHKUui 1o ¢opmyne Teinopa. Ilpumenenne Gpopmyiisl
Teitnopa asns Berunciaenus npeaenos. [IpubnuxeHHble BRIYUCICHUS ¢ TOMOIIbIO popmyibl Teinopa.
Tewma 3.5. Ipunoxenus: nudpepeHInanbHOr0 UCUUCICHHS K UCCIIEA0BaHNI0 (DYHKIINH.

1. HaxoxaeHrne mpoMeXKyTKOB MOHOTOHHOCTH U JIOKQJIbHBIX SKCTPEMYMOB (DyHKITHH.

2. HaxoxxaeHue r1y100ambHBIX SKCTPEMYMOB (YHKIMM, HENpEpbIBHOM Ha oTpeske. HaxoxneHnue
TOYHBIX I'paHell QyHKIUH.

3. HaxosaeHue BBIMYKIIBIX (YHKIWH U TOYEK Mepernoa.

4. HepaBeHcTBO MeHceHa M ero mpuMeHEHHs..

5. Acumnrotsl ¢pyskima. [loctpoenue rpadukoB GyHKIHN C TOMOIIBIO TPOU3BOIHBIX.

Tema 3.6. OO1ee moHsATHE TIpeea: mpeae mo 6ase.

1. IMonsarue 6a3bl. [Ipumeps! 6a3. [Ipenen uncnooit GpyHkuu o 6aze. CBoiicTBa GYHKINN UMEIOIIUX
npezaen mo 6ase.

2. Ilpenen no I'eiiHe. DKBUBAJIEHTHOCTb ABYX ONPECIICHUN Mpeesia B cllydae CUETHO-TIOPOKAEHHBIX
0a3. DkBUBaJIeHTHBIC 0a3bl, QUIBTPHI.

2 CEMECTP

Pazoen 1

Tema 1.1. Heonpenen€unslii mHTETrpa

1. OcHoBHble ompeneneHus. CBoIlCTBa HeEONpeAeNeHHOro HHTerpana. Tabiuia mepBOOOpasHBIX
OCHOBHBIX 3JIEMEHTAPHBIX (YHKIHUH.

. UHTerpupoBanne MeTo0M 3aMEHbI U METOJIOM MOABEACHUs (PYHKIMHU NOJ 3HaK nudde-peHmuana.

. IHTerpupoBanue QyHKIMHA O 4acTAM.

. UuTerpupoBanue paunoHaIbHbIX (QyHKIUH.

. UHTerpupoBanue qpoOHO-TMHEHHBIX HPPALIMOHAIBHOCTEH.

. AuddepenunanbHblii OMHOM.

. IHTerpupoBanne KBagpaTuyHbIX UppanroHanbHocTel. [loncranoBku Diinepa.

WuTerpupoBanne TPUTOHOMETPUYECKUX BBIpaKEHUI. YHUBepcallbHas TPUTOHOMETpUYECKas
II0JICTAaHOBKA.

Pa3zoen 2

Tema 2.1. Onpenenénublil UHTErpai

1. HaxoxxneHnue onpezieieHHbIX UHTErpaioB no gopmyie Heiotona-JleliOHua. 3aMeHa re-peMeHHbIX
Y UHTETPUPOBAHUE I10 YACTSAM B ONPEAEICHHOM UHTETpaJIE.

2. 'eomeTpuyeckue U pu3NUECKUE MPUIOKEHHS ONPEEIIEHHOT0 HHTerpaia. Beuncienue miomaaei
IUIOCKUX (UTYp B JEKAPTOBBIX U IMOJIAPHBIX KOOpAMHATaX. BrruncieHne oObeMOB Tel W IJIOMIAJCH
noBepxHocTel BpamieHus. HaxoxxeHue neHTpa macc.

3. UHTerpan ¢ nepeMeHHbIM BEpXHUM IpenienoM. HenpepbIBHOCTh MHTETpaia 0 BEPXHEMY IPEIEIy.
JuddepennrpoBanre nHTErpasa Mo NepeMeHHOMY TIpeIey.

Tema 2.2. HecoOGcTBEHHBIC HHTETPAIIBI

1. Beruncnenue HecoOCTBEHHBIX MHTErpasioB 1o popmyse HeroToHa-JIeiOHuIa.

2. HccnenoBaHue Ha CXOAMMOCTh WHTETPAIOB OT 3HAKOIOCTOSHHBIX (DYHKIMH C OIHOM 0co00i
TOYKOH.

3. HccnenoBanue Ha CXOJUMOCTh HMHTETPAIOB OT 3HAKOMOCTOSHHBIX (YHKIHMHA C HECKOJIbKHUMHU
0COOBIMU TOYKAMH.
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4. UccnenoBaHue Ha CXOIMMOCTh MHTETPAJIOB OT 3HaKomepeMeHHbIX (GyHKumid. [Tpusznaku Abens u
Jlupuxie cXoAUMOCTH HECOOCTBEHHOTO HHTETpaa.

5. AOcomoTHas CXOAMMOCTh HECOOCTBeHHBIX uHTerpaigoB. Kpurepuiri Komm cxomaumoctu
HECOOCTBEHHOTO MHTETpaa.

Tema 2.3. MeTpudeckue IpoCcTpaHCTBA

1. Tlonstue Mmerpuueckoro npoctpaHcTBa. IloHsTMe HOpMHMpoOBaHHOrO MpocTpaHcTBa. [Ipumepbl
METPUYECKUX U HOPMHUPOBAHHBIX IIPOCTPAHCTB.

2. OxpectHocTH. OTKpBITBIE M 3aMKHYTbIE MHOJKECTBA, CBA3b MEXAY HHMMU. BHYTpEeHHOCTb,
IIPOU3BOTHOE MHOKECTBO, 3aMbIKAHHUE, BHEITHOCTD, TPaHMIIA.

3. Ilpenen ¢yHKIMM CO 3HAYEHHSIMU B METPUYECKOM mpoctpaHcTBe. CBolicTBa mpenena. IIpenen
nociuenoBarenbHOCTU. [Ipeaen pyHkuuu B TOUKe.

Tema 2.4. KoMnakTHOCTb B METPUUYECKUX IPOCTPAHCTBAX

1. ITonHble npocTpancTBa. [IpuMephl MONHBIX TPOCTPAHCTB.

2. IlpenkoMmakTHble W KOMIAKTHblE MHOecTBa. Kpurepuii KOMIAKTHOCTH METPUUYECKOTO
pocTpancTBa. KoOMIakTHOCTh B TEPMHHAX MOKPBITHH.

Tema 2.5. HenpepbIBHbIE OTOOpa)k€HUSI METPUUYECKUX ITPOCTPAHCTB

1. HenpepsiBHOCTH B TOuke. HenpeppIBHOCT Ha MHOeCTBE. JIOKaJlbHBIE CBOMCTBA HEINPE-PBIBHBIX
GbyHKIHHA.

2. OcHOBHbIE TeOpeMbl O HeENpepbIBHbIX (yHKUMAX. CBoiicTBa (QyHKLUUI, HENpepbIBHBIX Ha
KOMIIaKTax.

3. IlpuHIMn cKMMarOIMX OTOOPaKEHUH U €ro IPUMEHEHUS.

Paszoen 3

Tema 3.1. IlpousBoausbie u tuddepenransl GyHKIUA MHOTHX TEPEMEHHBIX.

1. HaxoxneHue 4YacTHBIX NPOM3BOAHBIX M Au(QepeHuunanoB nepBoro mnopsanka. MccienoBanue
¢byHkuMit Ha TP PepeHIUPYEMOCTb.

2. 'eoMeTpHYECKHI CMBICT YaCTHBIX NMPOU3BOAHBIX. KacarenbHasi MIIOCKOCTh, TOBEPXHOCTh YPOBHS,
IPagUEHT.

3. Haxox/eHne 4acTHBIX IPOM3BOIHBIX U JU((HEPEHIINATIOB BHICIIMX HOPSAAKOB.

4. ®opmyna Teiinopa mast GyHKUMH MHOTHX nepeMeHHbIX. Mcnonb3oBanue Gopmyinsl Telnopa mis
MPUOIMKEHHBIX BBIYUCICHUH.

Tema 3.2. JIokanbHble SKCTPEMYMBI (YHKIIMI MHOTHX IEPEMEHHBIX

1. Haxox1eHue TOKaIbHBIX SKCTPEMYMOB (DYHKIIMHA MHOTUX IT€PEMEHHBIX.

Tema 3.3. HesBHbIE pyHKIUU

1. HaxoxneHue 4acTHBIX MPOM3BOAHBIX U AupdepeHnmanoB HessBHOW (yHKkuuu. MccnenoBanue Ha
HKCTPEMYM HESIBHO 33JaHHOM (DyHKITHH.

2. HaxoxxneHue 4YacTHBIX MPOU3BOAHBIX U AU(PGEpeHlnaIoB cHUCTeMa HESBHBIX (DYHKIIHA.
['eomeTpHruecKkue MPUIOKEHHSI TEOPUH HESBHBIX (PYHKIIUI.

3. 3ameHa nepeMeHHbIX B Au(depeHInaTbHbIX BIPAKEHUSX.

Tema 3.4. YcnoBHBIN SKCTpEMYM

1. HaxoxxneHue YCIOBHBIX JKCTPEMYMOB METOJOM CBOOOJHBIX JupdepeHIarioB U MEeT0I0M
MHOXUTENEH Jlarpanxka.

3 CEMECTP

Pazoen 1

Tema 1.1. Hucnosble psiabl

1. HccnenoBanue CXOAMMOCTH 3HAKOMOCTOSIHHBIX psAnoB. [Ipusznaku cpaBHeHus. WHTerpanbHbIN
npusHak Komm-MakiopeHa.

2. UccnenoBanne CXOMMMOCTH 3HaKOMEpEeMEHHBIX psaaoB. [Ipusnaku JlenOnuna, Abens u upuxie.
AOcComoTHas CXOANMOCTH PSJIOB.

3. UccnenoBanue CXOOUMOCTH IBOMHBIX M MTOBTOPHBIX PSAIOB.

4. VccnenoBaHue CXOAUMOCTH OECKOHEUHBIX MTPOU3BEICHUN.
Paszoen 2



Tema 2.1. ®yHKUMOHAIBHBIE MOCIEIOBATEIILHOCTH U PSIbI

1. HaxoxmeHne MHOMKECTBA CXOAMMOCTH (PYHKLIMOHAIBHOM IMOCIENOBATEIBHOCTH U €€ MpeieibHOM
byHKIIH.

2. MccnenoBanue nociae10BaTeIbHOCTY (DYHKIIMK Ha PABHOMEPHYIO CXOAUMOCTb.

3. UccnenoBanue pyHKIMOHAIBHOTO PsiJla HA paBHOMEpPHYIO cxoauMmocTs. [Ipu3naku Beliepmpacca,
AbGenss u Jlupuxie paBHOMEPHOM CXOOUMOCTH (yHKUHMOHANbHOTO psaga. Kpurepuit Komm
PaBHOMEPHON CXOAUMOCTH (PYHKLMOHAIBHOI'O PAAA.

4. IlpenenbHblil epexo] MOJA 3HAKOM HHTErpajia U Npou3BOoAHOHN. IlouwleHHOE MHTErpUpOBaHUE U
muddepeHnmpoBanue.

Tewma 2.2. CTeneHHbIe psiJibl

1. Haxoxxnenue paamyca M MHTEpBaja CXOAUMOCTH creneHHoro pspa. ®opmyna Komm-Anamapa.
JlelicTBUSA CO CTEIIEHHBIMU PSIaMH.

2. Pap Teiinopa. Pasnoxenne OCHOBHBIX 3leMeHTapHbIX (yHKkuui B psg Teiinmopa. Pasnoxxenue
¢bynkuuii B psag Teitnopa.

3. CymmupoBaHue CTeneHHbIX psaaoB. @opmyrsl Diinepa. CBoicTBa runepOOINIecKuX (YHKIIHA.
Tewma 2.3. Psigpt @ypoe

1. Pa3noxenue Qynkuuii B psn dypbe Ha nmpomexyTtke [-m, m]. PasznoxeHue mo cuHycaMm M IO
KocuHycaM. Pa3noxxenne QpyHKIUI B TPUTOHOMETPUYECKHH Psi/i HA TPOU3BOJIEHOM MTPOMEKYTKE.

2. IlounenHoe uHTerpupoBanue u nudepenuponanue psagos Oypoe. Cymmupoanue psajioB Dypee.
Paszoen 3

Tema 3.1. MHTerpansl, 3aBucsIue OT IapaMeTpOB

1. HccnenoBanue paBHOMEPHOM CXOIMMOCTH IIAPAMETPUYECKHUX HMHTErpayioB. MHTerpupoBanue u
nudQepeHIIMpOBaHNE UHTETPAJIOB 10 MTapaMeTpy.

2. Boluncnenue ornpeieIeHHbIX HHTErpajioB METOIOM BBEICHUS MapaMeTpa.

Tema 3.2. DiinepoBbl HHTETPAJIbI

1. Tamma-¢dynkmus. bera-pynkius. Beraucnenue onpeaeieHHbIX HHTETPAJIOB C TTOMOIIBIO TaMMa- U
6era-pyHKIUI.

Tema 3.3. IIpeoGpazoBanue Oypne

1. CpoiictBa npeoOpa3zoBanus Oypre. Dopmyia obparieHus.

2. Haxoxnenne npeobpazoBanuii dypre.

Tema 3.4. AcuMnTOTHYECKUE PA3IOKEHUS

1. HaxoxxneHue acUMNOTOTHYECKMX pasiokeHuil ¢yHkuui. JlelcTBUS HaJa acUMITOTHUYECKUMU
Pa3I0KEHUSAMHU.

2. ®opmyiia cyMMHUpoBaHUs Jiniepa-MakiiopeHa.

3. HaxoxeHne acCMMITOTUK IapaMeTpUUECKUX UHTerpanoB. Jlemma Batcona n meton Jlamnaca.
Pazoen 4

Tema 1.1. Mepa JKopnana

1. Kpurepnii m3smepumoctn MHoxkectBa mno JKopaany. CBoilcTBa M3MEpPHMBIX MHOXKECTB. Mepa
IIPSIMOTO NTPOU3BEACHUS MHOKECTB. BaxkHelne npuMepsl NU3MEPUMBIX MHOKECTB.

Tema 1.2. KpaTnsiii uaterpan Pumana

1. CBenenune ABOMHOIO MHTErpana K noBTopHoMy. [lepemeHa mopsiaka MHTErpUPOBAaHUS B JBOMHOM
MHTErpae.

2. 3aMeHa NIEpEMEHHBIX B IBOTHOM UHTETpaIE.

3. CBeneHne TPOWHOIO MHTErpaja K MoBTOpHOMY. [lepemeHna mopsiika MHTETPUPOBAHUS B TPOWMHOM
UHTETpae.

4. 3ameHa nepeMeHHbIX B TPOMHOM UHTETpase.

5. 'eomeTpuyeckuii U GU3NUECKU MPUIIOKEHUS TBOMHBIX M TPOHHBIX HHTETPAJIOB.

Tema 1.3. HecoOcTBeHHBIEC KpaTHBIE HHTETPAJIBI

1. UccnenoBanue Ha CXOAMMOCTh HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.

Pazoen 5

Tema 2.1. Kpussie

1. ITapameTpu3anus INIOCKAX U IPOCTPAHCTBEHHBIX KPUBBIX.



2. Haxoxnenue JyinH KpuBbIX. HatypanbHas napamerpusanus.

Tema 2.2. KpuBoauHeiiHbIE HHTETPAJIB

1. Briuncnenue KpUBOJIMHEHHBIX HHTETPAJIOB IEPBOTO POJA.

2. Briuncnenue KpUBOJMHEHHBIX MHTETPAJIOB BTOPOTO poja.

3. ®u3nuecKue NPUIOKEHUS KPUBOJIUHENHBIX HHTETPAJIOB.

Tema 2.3. IloreHumanbHbIE BEKTOPHBIE MOJIS

1. IIpoBepka ycioBuii moaHoro auddepeHimaia B OTHOCBI3HON 001aCTH.

2. ®opmyna Herorona-JleliOnuna s (yHKIIMM MHOTHX HEPEMEHHBIX. POTOp BEKTOpHOTrO MOJIs.
[upkynsuus BEKTOPHOIO OIS BAOJb 3aMKHYTOM KPUBOIA.

Tewma 2.4. ®opmyna ['puna

1. Beruncnenue ABOMHBIX MHTErpaioB ¢ Momombio dopmyisl ['puHa. Beruncinenue miomaneit npu
MOMOIIM KPUBOJIMHEHHBIX HHTETpaioB. Pasnnynbie hopmer 3amucu Gpopmyisl ['puna.

Pa3zoen 6

Tema 3.1. IloBepxHocTu

1. ITapameTrpu3zanusi MTOBEPXHOCTEH.

2. HaxoxeHue KacaTelbHOH IUIOCKOCTH M HOpMaid. BelumcieHune mepBoil KBaapaTHuHOU (opmy
MMOBEPXHOCTHU.

3. Brruucnenue iomaaeil HoBepxXHOCTEH.

Tewma 3.2. [loBepXHOCTHBIE HHTETPAJIBI

1. BeruucieHnre noBEpXHOCTHBIX MHTETPAJIOB MIEPBOrO pOJa.

2. BeluncneHnre NoBEpXHOCTHBIX HMHTErPajIoB BTOPOrO poJja.

3. 'eomeTpuyeckue v GpU3NIECKUe MPUITOKEHHS TOBEPXHOCTHBIX NHTEIPAJIOB.

Tema 3.3. ®opmyna Ctokca

1. BrluucieHne MOBEpXHOCTHBIX MHTErpajoB mnpu nomouu ¢opmynsl Crokca. Paznuunbie (hopmbl
3anucH Gopmyisl CTokca.

Tema 3.4. ®opmyna 'aycca-OcTporpaackoro

1. BbluncieHHe MOBEPXHOCTHBIX MHTErpajoB mpu mnomomu (opmynsl Octporpaackoro-I'aycca.
Boruncnenne 00beMOB INpU IMOMOIIM TOBEPXHOCTHBIX HHTErpasioB. PasznnuHble (Qopmbl 3amucu
¢dopmynst Octporpaackoro-I'aycca.

Tema 3.5. O6mas popmymna Ctokca

1. BeiuucneHre BHEIIHETO MPOU3BEIEHHS U BHEIIHero tuddepenmana tuddepeHanbHbix GopM.

2. 3ameHa nepeMeHHbIX B TuddepeHanbHoi popme.

3. O6mas ¢opmyna Crokca. Jlemma Ilyankape. ®duznueckue npuioxeHus IudepeHIaIbHbIX

dbopm.

7. Tembl J1adopaTopHbIX padoT (JIabopaTopHbIi NPAKTUKYM)
He npenycmotpens! yueOnbm mnanom OOIL.

8. IIlpumepHas TeMaTHKA KypPCOBBIX padoT
He npenycmotpens! yueOubm mnanom OOIL.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH
AKTHBHBIE M HWHTEPAKTUBHBIE (OPMBI: JICKIIUU, MPAKTHUECKHUE 3aHSATHS, KOHTPOJBbHBIE DPabOTHI,
KOJUIOKBUYMEI, 3a4€Thl U 3K3aMCHBEI. B Teuenme CEMECTPOB CTYACHTHI PCIIAOT 3ada4u, YKa3aHHBIC
MIPENO0/1aBaTeIIEM.

6.YueOHO-MeTOIMYeCKOe o0ecnedeHHe CaMOCTOATEJbHON padoTbl CTyAeHTOB. OueHOYHBbIE
cpeAcTBa JJIs TeKYLIero KOHTPOJISI YCHeBaeMOCTH, MPOMEKYTOYHOH aTTeCTAllMH MO HTOram

O0CBOCHUSA NUCHUIIJIMHBI.

6.1. ILnan caMoCTOAITEILHOM PadoThI



Ne i/

HaumenoBanue TeMbI

Bua camocTosiTesibHOM padoThl

Cemectp-1
1.1--1.3

MHOYECTB.
YucnoBble

OneMEeHTbI Teopun
JleWicTBUTEIbHBIE YHCIIA.
byHKIMN.

KonTponbnas padora Ne 1

2.1-31

IIpenen YHCJIOBOH
MOCJIEI0BATEILHOCTH.
[Ipenen yncnoBoit GyHKIUH.

[TpousBoHas u nuddepeHmman.

HUccnenosatenbckast
pabota Nel

JOMalITHAA

3.2-3.4

OcHoBHbIE TEOPEMBI 0
muddepeHIIpyeMbIX GbyHKIUAX.
IIpaBuio Jlonurans. dopmyia
Tewnopa.

KontponbHas padota No2

3.5-3.6

Ilpunoxxenue nuddepeHIaIbHOTO
HMCYNCIICHHS K HCCIIEIOBAHUIO
dbynkuun. OO01Iee NOHITHE Mpeena.

HccnenoBatenbckas
pabota Ne2

JOMalIHAA

Cemectp-2
11,2122

Heonpenenenuslit UHTErpail.
OnpeneneHHbIi MHTETrpall.
HecoOcTBEHHbIE MHTErPAJIBI.

KontponbHas padora Ne 1

2.3,25,31

Mertpuueckue MPOCTPAHCTBA.
HenpepbsIBHOCTh  CcNOKHON  (pyHKLIUU.
DyYHKIIMKA MHOTHX ITIEPEMEHHBIX.

Teopetnueckuit Tect Nel

3.2,3.3,34

[Ipou3BogHbIE W nuddepeHmanb
byHKIMIA MHOTHX MePEMEHHBIX.
dopmyna Tennopa. JlokanbHbIE
DKCTPEMYMBI. Y CIIOBHBIN 3KCTPEMYM.

KontponbHas padota Ne 2

Cemectp-3
11,21,

YucoBble psabl.
DyHKIMOHAIbHBIE
IIOCJIEIOBATEILHOCTH U PSIJIbI

KonTtponbHas pabora Ne 1

2.2-2.3

Crenennsie psaabl. Psabr @ypbe

Uccnenosarennckas
pabota Nel

JOMaIIHAA

3.1-34

NuTterpaisr, 3aBUCSIIINEC oT
[apaMeTpoB. OWIIEPOBBI HMHTErPAJIBL.
[TpeoOpa3oBanue ®Dypse.
ACHMIITOTHYECKUE PA3IIOKEHHUS.

Teopetnueckuit Tect Nel

41, 4.2, 4.
2.1,

Mepa Kopnana. KparHele nHTErpanst
Prmana.
KpatHble HecOOCTBEHHBIE HHTEIPAJIBI.

Teopernueckuii Tect Nel

4.2-4.4

KpuBonuHelinbie
IToTreHuanbHbIC
®Popmyna ['puna.

HWHTETPAJIBI.
BEKTOPHBIE  TIOJIA.

Teopetnueckunii Tect Nel

5.1-5.3

IToBepxHOCTH. IToBepxHOCTHBIE
unrerpanbsl. Dopmyna Ctokca.

HccnenoBarenbckas
paborta No 3

JOoMalIHsAA

5.4-5.5

dopmyna I"aycca-Octporpaackoro.
O6mas dopmyna Crokca.

KonTtponbHas padora Ne 1

OIleHO‘IHBIe CpeacTBa AJd TEKYHIEro KOHTPOJIA YCI€eBAaeMOCTH U HpOMe)KyTO‘lHOi/'I aTTeCTalluu

KpuTtepun onieHKH NpoMe;KyTOYHOM aTTecTaniuy B opme 3ayera




OueHka

XapakTepucTuka TpeOoBaHMH K pe3ysIbTaTaM aTTecTaly B popMe 3auera

«3auteHo»

Teoperndeckoe copepikaHue Kypca OCBOCHO MOJHOCTBIO 0e3 mpoOenoB Wi B
IEJIOM, UJIM OOJIbIIEH YacThbi0, HEOOXOJMMbIE PAKTUYECKUE HABBIKK PAOOTHI C
OCBOCHHBIM MaTE€pHaIOM C(HOPMUPOBAHBI WM B OCHOBHOM C(OPMHUPOBAHBL,
BCe WM OOJBIIMHCTBO TMPEAYCMOTPEHHBIX pabodell mporpamMMon y4eOHBIX
3aJaHUI BBINOJHEHBI, OTJCIbHBIC W3 BBIIOJHEHHBIX 3aJaHuil coJep)kaT
OLITMOKH.

«He 3auteno»

Teopetnueckoe cofiepkaHre Kypca OCBOEHO YaCTUUHO, HEOOXOANMbIE HABBIKU
paboTel He cdopmMUpOBaHBI WIM CHOPMHPOBAHBI OTHACIBHBIC W3 HUX,
OOJILIITMHCTBO MPEAYCMOTPEHHBIX pabouell y4eOHOH MporpaMMoOi 3aJlaHuii He
BHITIOJTHEHO JMOO BBHINOJHEHO C TpyOBIMH OMIMOKaMH, Ka4ecTBO UX

BBITTIOJTHCHHA OLICHCHO YK CJIOM 6aJ'IJ'IOB, OJIM3KUM K MHUHHMYMY.

Kpurtepun ouieHKH NPpOME:KYTOYHOM aTTecTaluu B popMme 3K3aMeHa

Orenka

XapakTepucTuka TpeOOBaHMH K pe3yjpTaTaM aTrrecrauud B  (opme
9K3aMeHa

«OTInYHO»

Teoperndyeckoe copepkaHMe Kypca OCBOCHO IIOJHOCTBIO — 0e3
npo0esoB, CHCTEMHO W TIIyOOKO, HEOOXOOUMbIE NPAKTHUYECKHE HAaBBIKH
paboTHI ¢ OCBOGHHBIM MaTepHaIoM c(hOPMUPOBAHBI, BCE MPEITYyCMOTPEHHBIE
paboueii yueOHOI porpaMMoil ydeOHbIe 3a1aHHs BBITOIHEHBI O€3yIpeyHo,
Ka4eCTBO HX BBIOJIHEHHUS OICHEHO YHUCIOM OayuioB, ONU3KUM K
MaKCHMYMY.

«Xopouio»

TeopeTnueckoe cozepkaHUe Kypca OCBOECHO B I1€JIoM 0e3 mpoOenos,
HE00XO0/IMMbIE MPAKTUYECKUE HABBIKM pabOTHl ¢ OCBOCHHBIM MaTepHallOM B
OCHOBHOM  C(OPMHUPOBAHBI, IpeyCMOTpPEHHbIE palouell  y4eOHOM
IporpaMMoil yueOHble 3aJJaHHsl BBIOJIHEHB! C OTJEIbHBIMA HETOUHOCTSIMH,
KaueCTBO BBIMOJHEHHUS OOJBIIMHCTBA 3aJaHWi OLIEHEHO YKCIOM OAalljIoB,
OJIU3KUM K MaKCUMyMY.

CJIIBHO»

«Y IOBIIETBOPUT Teoperndeckoe coaepkaHue Kypca OCBOCHO OOJbIICH YacThio, HO

npobensl  HE  HOCAT  CYNIECTBEHHOTO  XapakTepa, HeoOXOAHUMBbIe
NPaKTUYECKHE HAaBBIKM PAa0OTBI C OCBOCHHBIM MaTEpUAIIOM B OCHOBHOM
chopMHpOBaHbI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX paboueil yueOHOI
POTPaMMOIl Y4eOHBIX 3a/IaHUI BBITIOJTHEHBI, OTJENbHBIC U3 BBIMIOJTHEHHBIX
3aJlaHHi coJIepKaT OIIHMOKH.

HUTCIBHO»

«Heynosnersop Teopetndyeckoe  comepkaHme  Kypca  OCBOGHO  YaCTHUYHO,

HE0OXO/IMMble HAaBBIKM pPabOThl HEe C(HOPMHUPOBAHBI WIM CPOPMHUPOBAHBI
OTJIeIbHbIE M3 HHX, OOJBIIMHCTBO MPETyCMOTPEHHBIX pabodeil yueOHOI
nporpaMMoil  y4eOHBIX 3a/laHMil He BBIMOJHEHO JHOO BBINOJIHEHO C
rpyObIMU OMIMOKAaMHU, KaueCTBO MX BBINOJHEHUS OLEHEHO YuciIoM OasioB,
OJIM3KUM K MUHHMYMY.

6.2. MeTtoanyeckue yKa3aHHMs M0 OPraHU3aALMH CAMOCTOATE/ILHOM PadoThI CTYACHTOB

CamocrosiTenbHast paboTa SBISETCS OJHUM M3 BHUJIOB y4eOHOM AESITETbHOCTH OOYyYarolmuxcs,
CIIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHW30BAaHHOCTH, TBOPYECKOIO

MoAXO0/a K PEIICHUIO TPOo0IeM y4eOHOTo U MpoheCcCHOHATBHOTO YPOBHS.

AynuTopHast caMOCTOsITeNIbHAsE paboTa M0 y4eOHOH AMCHUIUIMHE OCYIIECTBISETCA Ha YUeOHBIX

3aHATUAX IO HEMMOCPEACTBECHHBIM PYKOBOJACTBOM IIPCIIOAABATCIIA U 110 €ro 3alaHUIO.

BaeaynuTtopHas camocTosiTeNbHAs paboTa BBIMOIHAETCS 1O 33JaHUI0 TpernojaBareis 0e3 ero

HEMMOCPEACTBCHHOI'O Yy4aCTHA.

Bunel 3amanuii 11 BHEayIUTOPHOM CaMOCTOSTENbHOW paboThI, MX XapakTep, YYHTHIBATbh

cnenuduKy u3ydaeMor yaeOHON AUCIUIUITMHBI, HHANBUYJIbHBIE OCOOCHHOCTH 00yYaroIIerocs.




KonTtposs camocTosTensHON pabOTHl 1 OLIEHKA €€ Pe3yIbTaTOB OPraHU3yeTcs KakK eIUHCTBO
IByX (opm:
1.caMOKOHTPOJIb ¥ CAMOOIIEHKA 00YYaIOIIerocs;
2.KOHTPOJIb ¥ OLIEHKA CO CTOPOHBI IIPENOJaBaTEIs.

Opranusanys 1 pyKOBOACTBO ayAUTOPHOI CAMOCTOSITeIbHOI padoThl

AynuTtopHas caMocTosATeNbHas paboTa MO JUCLUIUIMHE BBIINOJIHAETCS Ha yYEOHBIX 3aHATHIX
101 HENOCPEACTBEHHBIM PYKOBOJICTBOM IPENOIABATEINS U IO €r0 3aJIaHUIO.

OCHOBHBIMU BU/IaMU ayAUTOPHON PabOThI CAMOCTOSATENILHONW PAOOTHI ABIISAIOTCS:

- BBINIOJIHEHUE JIA0OPATOPHBIX M TPAKTHUYECKUX PabOT OCYIIECTBIAETCS Ha JAOOpaTOPHBIX U
IIPAKTUYECKUX 3aHATUSAX B COOTBETCTBMM C rpadukoM ydeOHoro mpomecca. Jlns oGecneueHus
CaMOCTOSITENIbHOW palbOThl MpEmnoAaBaTeNIMU  Pa3padaThIBAIOTCA METOAMYECKUE YKa3aHUs IO
BBINOJIHEHUIO J1JAOOPaTOPHOH /MpaKTUUECKOI paboThI.

Pabora ¢ nureparypoil, ApyruMU UCTOYHUKAMH MH(POPMALUH, B T.4. SJIEKTPOHHBIMH, MOXKET
peaTn30BbIBATHCSI HA CEMHHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKM HH(POpPMALUU
MOTYT OBITH TPENCTAaBICHBl Ha OyMa)XHOM W/WIHM 3JEKTPOHHOM HOCHUTENSX, B TOM YHCIE, B CETH
HuTepner.

[IpenonaBatens GopMyIUpyeT HeiIb padOTHl ¢ JAHHBIM U HCTOYHUKOM HH(OpPMAIINH, OTPEACIsIeT
BpeMs Ha popabOTKy JOKyMEHTa U (hOpMy OTUETHOCTH.

CaMo ¥ B3aMMOIIPOBEPKA BBINOJIHEHHBIX 3aJJaHUI Yallle BCEr0 UCIOJIb3YETCSI HA CEMHUHAPCKOM,
IIPAKTUYECKOM U APYrux BUIax 3aHATuil. [IpoGnemHas /cutyannoHHas 3ajada JOKHA UMETh YETKYIO
(bOpMYIHPOBKY, K HEH JOJKHBI OBITH TOCTABJICHBI BOIIPOCH], OTBETHI HA KOTOPhIE HEOOXOAMMO HANTH
u o0OocHOBaThb. KpuTepuu OLIEHKHM NPaBUIBHOCTH PpeEIIEHUS NPOOJEMHON/CUTYallMOHHOM 3aaa4u
JIOJKHBI OBITH U3BECTHBI BCEM 00YyYaIOLIUMCS.

Opranusanys 1 pyKoOBOJACTBO BHeayAMTOPHOH padoThl

BHeayutopHas camocTosiTenbHasi paboTa BBIOJIHIETCS O 3aJaHUIO MpernoiaBaTens, Ho 0e3
€ro HEeMoCPEICTBEHHOTO y4aCTHsl.

[Ipu mnpenbsBIEHUM BHJOB 3a/JaHUl Ha BHEAYJUTOPHYIO CAaMOCTOSTENbHYIO paldoTy
PEKOMEHIyeTCsl HCIOJIb30BaTh AU(PGEpEeHIMPOBAHHBIN IMOAXOA K YPOBHIO MOJATOTOBIEHHOCTU
oOyuaromerocsi. Ilepen BBINOJHEHHEM BHEAYAUTOPHOW CaMOCTOSITEIbHON pPabOTHI NpernoaaBaTellb
MIPOBOAUT KOHCYJBTALIMIO C OINpPENEICHUEM LIEeIU 3aJaHusi, €ro COJep>KaHus, CPOKOB BBIIIOJHEHUS,
OPHEHTUPOBOYHOIO 0OBeMa paboOThl, OCHOBHBIX TpeOOBaHUI K pe3yinpTaraM palOoTbl, KPUTEpHUEB
OLICHKH, (OpM KOHTpOJS M NEepeyHs JUTepaTypel. B mpolecce KOHCYNbTallMM MPENOJaBaTENb
MPESYIPEkKAAET O BO3SMOKHBIX TUIIMYHBIX OIIMOKAX, BCTPEYAIOIUXCS IPU BBITOJHEHUN 3aJJaHHUS.

Jlnst  MeTogumveckoro o0ecmedeHuss ¥ PYKOBOJICTBA  CaMOCTOSITENIBHOM  paboToil B
00pa3oBaTENbHOM YUPEXIEHUHN pa3padaThIBAIOTCS y4eOHbIE MOCOOMS, METOJUUECKUE PEKOMEHAUN
[0 CaMOCTOSITENTbHOM MOJTOTOBKE K Pa3IMYHBIM BHUJAM 3aHSITUN C YUETOM CHEHUAIBHOCTH y4eOHOMN
JTUCLUIUIMHBL, OCOOCHHOCTEH KOHTHMHIEHTa CTYAEHTOB, O00beMa U COJAEp)KaHUS CaMOCTOATENbHOM
paboThl, GOpM KOHTPOJIS | T.II.

CamocrodTenbHas paboTa MOXKET OCYLIECTBIATHCS MHAWBUIYAIBHO WM TPYINIAMHU CTYJICHTOB
B 3aBUCHUMOCTH OT II€JH, O0beMa, KOHKPETHOW TEeMaTHKHU CaMOCTOSTEIbHONW paboThl, YpOBHS
CJIO’KHOCTH, YPOBHSI ITOATOTOBJIEHHOCTH 00YYaIOIIUXCS.

Bunamu 3ananuii 111 BHEayAUTOPHON CaMOCTOSITENIbHOM pabOThl MOTYT OBITh:

- JUId OBJAJEHUs 3HAHUSAMHU: YTEHHs TEKCTa; COCTaBJIEHMs IUIaHA TEKcTa; rpaduyeckoe
n300pakeHNe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHME TEKCTa; BBIMUCKUM M3 TEKCTa; paboTa co
CIIOBapsIMH M CIpPaBOYHUKAM; Yy4yeOHO-HCCIIeZOBAaTeNbCKasi paboTa; MCIONb30BaHUE AayIqHo H
BHUICO3aIKCEN, KOMIBIOTEPHOU TEXHUKH U MIHTEpHET pecypcoB u Ap.;

- JUTSL 3aKpEeTJICHNs U CUCTEMAaTH3alluy 3HaHUi: paboTa ¢ KOHCIEKTOM JIEKIIMHU; TOBTOpHAs paboTa
HaJ y4eOHBIM MaTepualoM; COCTaBJCHHE IUIaHA, TE3UCOB OTBETA; COCTaBJIEHHWE TaOuull, pedycos,
KpPOCCBOPZAOB, TJIOCCapHsl Il CHUCTEeMaTH3allMk y4eOHOro MarepHuaja, HW3ydeHHe CloBapei,



CIIPaBOYHHMKOB; OTBEThl HAa KOHTPOJIbHBIE BOINPOCHI; aHAJTUTHUYECKas 0OpabOTKa TEKCTa; MOArOTOBKA
COOOIIEHUH K BBICTYIUICHUIO Ha CEMHHApE, KOH(PEPEHIINN; TIOrOTOBKA
pedeparos, 10KJIa70B; cocTaBieHue ouorpaduil, 3aJaHuii B TECTOBOM opme U JIp.

- s (OpMHUpPOBAaHMA YMEHMIA: peIIeHHe 3a7ad W YHpPaXHEHUH 1o o0pasily; pelieHne
BapUaTUBHBIX 3a/1a4 U YNIPAKHEHUH; COCTABIEHUE CXEM; PEILIEHUE CUTYalMOHHBIX POU3BOJCTBEHHBIX
3aj1a; MOATOTOBKA K JIEJIOBBIM U POJIEBBIM UIPaM; IPOSKTHPOBAHUE M MOJICIMPOBAHNE PA3HBIX BUIOB
KOMIIOHEHTOB IPO(eCCHOHAIBHON JIESATEIbHOCTH, MOATOTOBKA MIPE3EHTALMH, TBOPYECKUX MIPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEPUMEHTaNIbHAst paboTa; MPOEKTUPOBAHHUE U
MO/JICJINPOBAaHUE Pa3HbIX BUJOB U KOMIIOHEHTOB ITPO(ECCUOHAILHON AEATEIBHOCTU U JIP.

Hns  obecriedeHrss  BHEAyAUTOPHOW  CaMOCTOSITENBHOW — pabOThl 1O  AMCUUIUIMHE
npernojaBaTeneM pa3padaTbiBaeTCs IEpEeYeHb 3aJaHUil sl CaMOCTOSITEIbHOM pPabOThl, KOTOPBIi
Heo0XxoauM /1711 3(h(HEKTUBHOTO yIpaBiIeHUs TaHHBIM BHJIOM yUeOHOM NesTeTbHOCTH 00YYaOIIHXCSl.

[TpenonaBaTenb OCYLIECTBISET YIPABICHUE CAMOCTOATENIbHON paboToil, peryaupyer ee 00beM
Ha O/IHO y4eOHOE 3aHATHE U OCYIIECTBISET KOHTPOJIb BBHIIIOJHEHUSI BCEMU CTYACHTaMH TPYMIIbL. J{iist
yoOcTBa MperojaBaTeslb MOXKET BECTH BEJOMOCTb YyyeTa BBIIOJHEHHS MHHHMYyMa 3aJaHui,
HEOOXOIUMBI JJIs1 IOIYCKa K UTOTOBOW aTTECTALNH 110 AUCIUILTHHE.

B mnpouecce camocTosTenbHOW paboOThl CTYJEHT NPUOOPETaeT HABBIKM CaMOOPIaHU3ALUH,
CaMOKOHTPOJIsS, CAMOYTIPABJICHUSI U CTAHOBHUTCS AaKTUBHBIM CaMOCTOSITEILHBIM CyOBEKTOM y4ueOHOMH
NesITeIbHOCTH.

CTyIeHT caMOCTOSTENIHO ONPENEIIeT PeXKUM CBOCH BHEAYAUTOPHOU pabOTHI M MEpy Tpy[a,
3aTpaylMBacMOro Ha OBJAJ€HUE 3HAHUAMM W YMEHMSAMU IO KaXKJIOW JAHUCLUIUIMHE, BBIOJHSET
BHEAYJUTOPHYIO paboTy 10 MHIMBHIYaJbHOMY IUIaHY, B 3aBHCHUMOCTH OT COOCTBEHHOH IOATOTOBKH,
Oro/KeTa BpeMEHH U APYTUX YCIOBUH.

E>XeZTHEBHO CTyZIEHT [OJDKEH YJIENATh BBHIMOJHEHWIO BHEAYIUTOPHOH CaMOCTOSITEIbHOM
paloThI B CpeTHEM HE MEHEe 3 4acoB.

[Ipy BBINONHEHWH BHEAYAUTOPHOM CaMOCTOSITENIbHON pabOThl CTYJEHT HMEET IpaBo
oOpamiarbcsi K MpernoiaBaTelio 3a KOHCYJbTAlUEH ¢ 1eIbl0 YTOUHEHUS 3aJaHusi, (GOpMbI KOHTPOJIS
BBITTOJIHEHHOTO 33IaHUSI.

6.3. Marepuajbl 1Js1 NPOBeJeHHs] TeKyllero M MPOMeKYTOYHOI0 KOHTPOJISI 3HAHMIA
CTYyICHTOB

Bonpocs! U151 OlIeHKH Ka4ecTBa 0CBOEHUS! JMCHUTIIMHbI

1. Ompenenenne MHOXKECTBA, IMOJAMHOXKECTBA. MHOXKECTBO, OTPaHUYCHHOE CBEPXY (CHH3Y), MPOCTO
OrpaHUYEHHOE.

2. OmpenerneHre TOYHOM BepXHel (HUKHEH ) TpaHi MHOYKECTBA.

3. Ompenenenue NpocToi, CIOKHON, 0OpaTHOHN (PyHKITUH.

4. OrmnpeneneHue YeTHON, HEUETHOW U NEPUOANYECKON QPYHKIIMH.

5. Omnpenenenue Bo3pacTarollel, yObIBaroIIeld, cTpOro MOHOTOHHOW (YHKLMU B TOYKE, HA OTpE3Ke
[a.b]

6. CriocoOb1 3amanust QyHKITHH.

7. OmnpeneneHue Mociea0BaTeIbHOCTH.

8. OmpeneneHune MOCIEAOBATENILHOCTH, OTPAHUYCHHON CBEPXY (CHU3Y), POCTO OrpaHHYEHHOM.

9. Onpenenenne 6eckoHeUHO OO0INBIION (0. 0.) TOCTETOBATENHHOCTH (OECKOHEUHBIH Mpeaen).

10. Onpenenenne 6ecCKOHEUHO Mo (0. M.) TIOCIIEIOBATEIHFHOCTH (HYJICBOU MPEIE)
11.  Jloxa3aTh TeopeMy O CyMMe JIByX 0.M. IOCIIE0BATEILHOCTEH.

12.  Jlokasath Te€OpEMY O Pa3HOCTH JABYX 0.M. IMOCIEA0BATEILHOCTEH.

13.  JlokazaTh TeopeMy 00 OrpaHHUEHHOCTH JBYX 0.M. OCJIEI0BATEIbHOCTEH.

14.  Jlokasarh TeOpeMy O IPOU3BEACHUHU 0.M. Ha OTpaHUUYEHHYIO TTOCIICIOBATEILHOCTD.
15.  JlokazaTh Teopemy o nepexoze 0.M. B 0.0 mociaenoBaTeIbHOCTh U HA0OOPOT.

16. Ornpepenenne CXOmsIencst MOCaeA0BaTeIbHOCTH (KOHEUHBIN Mpeen).

17.  Jloxa3aTb OCHOBHYIO TEOPEMY O CXOJSIIEHCS MTOCIE0BATEIbHOCTH.



18. Jlokazath TeopeMy O €MHCTBEHHOCTH TIpeiesia CXOISIIEHCS TTOCIIeI0BATEILHOCTH.

19.  JloxazaTth TeopeMy 00 OrpaHHUECHHOCTH CXOMSIIEHCS MOCIeI0BATEIbHOCTH.

20.  Jlokasate TeopeMy 00 apu(METHUECKUX ACUCTBUSIX CO CXOMSAIIMMHUCS TIOCIICOBATEIIEHOCTIMHU.
21.  JlocTaTo4HBIE YCIOBUS OTCYTCTBUS MpEIeia MOCIe0BaTeIbHOCTH.

22.  OmnpepaeneHue pacxoAsIIeics MOCIeI0BATEIBHOCTH.

23.  Jlokasartb OTCYTCTBHE npejena MOCJIeI0BATEILHOCTH

(—1)”,{ “'(1)n}, sin %n Jcos %n

24, Onpenenenue Bo3pacTarolei, yobIBaroIei, CTpOro MOHOTOHHOW TOCJIEI0BATEIIEHOCTH.

25.  OmnpezneneHue HeBO3pacTarolLlel, HeyObIBaroIlel, MOHOTOHHOM MOCIIe10BATEIbHOCTH.

26.  JlokasaTh TE€OpEMy O CXOAMMOCTH MOHOTOHHOM OIpaHMYCHHOH MOCIIE0BATEILHOCTH.
1 n

27.  Teopema 0 CXOIUMOCTH MOCIIEA0BATENILHOCTH [1‘*‘ Hj

28.  JlokasaTh TeopeMy O IMpejelie MPOMEXYTOYHON TOCIe0BaTEIbHOCTH.

29.  OmnpezaeneHne KOHEYHOTO M OECKOHEYHOTO MpeJesioB (YHKIUHU B TOUKE.

30.  JlocraTtouHbIE YCIOBHUS OTCYTCTBUS Mpeena (QyHKIHH.

31.  Haiitu npenen ¢pyukiun f (X) =sinx, f (X) =CosXx, mpu X —> 00,

32.  Ompenenenue 6.M. u 6.0. QyHKIIUK B TOUYKE.

33. Omnpenenenue 6.M. QyHKIUN OHOTO MOPSIIKA.

34.  OmnpeneneHue YKBUBAICHTHBIX 0.M. (YHKIIHH.

35.  Omnpeznenenue 6.M. pyHKIUU 00Jiee BHICOKOTO MOPSIKA MaJIOCTH.

36.  CaoiicTBa 3Ha4YKa o( )

37.  Onpexnenenue 6.6. QyHKIMI 0OHOTO MOPS/IKA POCTA.

38.  Ompenenenue 6.60. pyHKIHH OoJiee BBICOKOTO MOPSIIKA POCTA.

39.  JlokasaTh MepBYIO TEOPEMY O CYLIECTBOBaHMHU Ipezesna (pyHKIUN B TOUKE.

40.  Teopema 00 apupMETHYECKUX ACUCTBHUIX C MpeneIaMu GYHKINH.

41.  OmpeneneHue 0HOCTOPOHHUX (IIPABOTO U JIEBOT'0) MPeAEIoB (PYHKIMH B TOUKE.

42.  Bropas TeopemMa 0 CylIeCTBOBaHUU Tpeesa QyHKINHA B TOUKE.

43.  Jloka3atb TeopeMy 00 apuMeTHUeCKuX AEHCTBUSAX C HEMPEPHIBHBIMU (DYHKIUSIMHU.

44, Jloka3aTh nepBbIi 3aMevaTeIbHbIN TPEAE.

45. Jloka3aTh BTOpOM 3aMedaTeabHbIN Ipeaes.

46. Tabnuiia S5KBUBAJICHTHBIX (PYHKITHH.

47.  IlepBoe u BTOpoe OIpeieIeHUs] HEPEPhIBHOM (DYHKIMM B TOUKE.

48.  HccnemoBaTh Ha HEMPEPHIBHOCTH (PYHKIMIO Y =SiNNX,y =cosnx,y = x>,y =x*,y=e™ npu
xeR.

49. Hccnenosars Ha HenpepbBHOCTH GyHkimio Y = IN X mpu X0
50.  OmnpexneneHue oJHOCTOPOHHEH (J1EBOI U NPaBOif) HENPEPHIBHOCTU (DYHKIIMU B TOUKE.
51.  Teopema o HempepbIBHOCTU (PYHKLIUHU B TOUKE.

e Kitaccudukanus Touek pa3zpbiBa GyHKIUH.
e VccreioBaTh Ha HEMIPEPHIBHOCTD (DYHKITHH:

1 1 1/x 1 1 1
y=sin—,y=cos—,y=e"",y=—_-—,y=arctg—,y=arcctg— g touke x=0.
X X 1+2 X X

e JlokaszaTh TEOpPEMY O HEIPEPHIBHOCTH CIOXKHON (PYHKIIUHU B TOUKE.

¢ OnpeneneHue Nporu3BoaHON GyHKIMU. Ee reomeTpuueckuii 1 PU3NIECKHUI CMBICT.
¢ YpaBHEHHE KacaTeIbHOW U HOPMaJIH K TpaduKy QPyHKITUH.

52.  Onpenenenne quddepeHunpyemMoit GyHKINH.

53.  oxazath Teopemy o auddepeHuupyemMocTr PyHKITUH.

54.  JlokasaTh TeOpeMy O HENPEpHIBHOCTH MU depeHIpyeMoil pyHKIUH.



55. Onpenenenne nuddepernuana GyHKIum.

56.  Jlokasarh TE€OpEeMy O MPOU3BOAHON CyMMBI U Pa3HOCTH ABYX (PYHKIIUIL.
57.  Jlokasarh T€OpeMy O MPOU3BOIHON MPOU3BEICHUS ABYX (DYHKITHIA.

58.  Jlokasarhk TeOpeMy O MPOU3BOAHOM YaCTHOTO ABYX (PYHKITHIA.

59. Wcxons U3 onpeneneHus, HAUNTH MPOU3BOIHYIO (DYHKITMH

ax

y=x*y=x%y=x*y=sinax,y :sin(axz), y =cosax,y = cos(axz), y=eX* y=e* y=2"y=Innx
65.Tabnmuma MpON3BOAHBIX 3JIEMEHTAPHBIX (PYHKLIUH.

66.J1okazath TeOpEeMy O IPOU3BOAHON CII0KHON (DYHKIIHH.

67./loka3atb TeopeMy O MPOU3BOJHON OOpaTHON (PYHKIIUH.

68.Mcxons w3 TeopemMbl O NPOU3BOJAHOW OOpaTHOM (YHKIMHM, HAWUTH NPOU3BOJHYIO (QYHKIIUU

y = arctgx, y = arcctgx, y = arcsin X, y = arccosx.

69.0npenernenne napaMeTPUICCKH 3aIaHHON (DYHKIINY.

70.I1epBas mpon3BOJHASI TAPAMETPUYECKH 3aJaHHON (QYHKIIHH.
71.0xHOCTOpOHHUE (JIeBask M IpaBasi) NPOU3BOIHBIC (YHKIIUU B TOUKE.
72.Teopema 0 CyIIECTBOBaHHH MPOU3BOAHON (DYHKIIMH B TOUKE.

73.Haiitu npou3BoHYyIO QYHKIHH Y = |X|, y =3 X%, y =3/x* B Touke x=0.

74.Jloka3aTh HHBAPUAHTHOCTH (DOPMBI TIEPBOTO MU PepeHIana.

75.CBoiicTBa nepBbixX qudhepeHIranos.

76.Tabnwma nepBeix auddepeHuaios.

77.0npenenenue Bo3pacTarliei, yopiBarolen, CTporo MOHOTOHHOM (DYyHKIIUU B TOUKE.

78.Jloka3ath TeopeMy O JOCTATOYHBIX YCIOBHSIX MOHOTOHHOCTH Iu(depeHuupyeMor (QYyHKIUH B
TOUKE.

79.0npenenenre TOYEK JOKAIbHOTO MAKCUMYMa, MUHUMYMa, SKCTpeMyMa (QYHKIIUH.

80.[okazate Teopemy depma (0 HEOOXOIUMBIX YCIOBUAX OSKCcTpemyMa auddepeHumrpyemon
GbyHKIUN).

81.0mpenenenue cTallMOHaApHON TOUKH UG hepeHIpyeMoit QyHKIUH.

82.Jlokazate Teopemy Posuist (o HyJie Tpou3BOAHOMN).

83./lokazatbe TeopeMy Jlarpanxa (popMysa KOHEUHBIX MPUPALIECHUI).

84.Jlokazate Teopemy Koru (000061eHHast popMyia KOHEUHBIX MPUPAIICHUI).

85.1IpaBuno Jlonurans.

86.@opmyina Tetmopa.

87.Hanucate nepBble TpU HEHYJIEBBIX WieHa paja Teiliopa QyHKIuu y = x4, y = x° B TOuke X, =1.

88.®opmyna MakiiopeHa.

89.Hanucarp nepBbIe TpU HEHYJIEBbIX qIeHa psina Maknopena byHKIMN
y=(x-1)"y=(x-1y=(x-1).

90./Ioka3zaTh TeopeMy O HEOOXOIUMBIX YCIOBHSX 3KCTpeMyMa (PyHKITUH.

91.0Omnpenenenne KPUTHICCKON TOYKH (PYHKITHH.

92.Jloka3aTh TEOpEMyY O JIOCTaTOYHBIX YCIOBHSX 3KCTpeMyMa (pyHKITUH.

93.0npenenenue BIMyKII0M (BoruyToi) auddepenupyemoit pyHKInn.

94.Teopema 0 1OCTATOUYHBIX YCIOBUAX BBITYKIOCTH (BOTHYTOCTH) MU depeHupyeMoil pyHKIUH.
95.0mnpenenenne Touku nepernda auddepeHnupyemMoin PyHKIUM.

96.HeoOxoaumMble ycnoBHs TOUKU Hiepernda quddepeHuupyeMon GyHKIHH.

97.locTaTo4yHbIC YCIOBHS TOUKH neperuda nuddepeHnupyeMont GyHKIUH.

98.0mpenenenue HakJIOHHOM (TIPaBOA, JIEBOI) M BEPTUKAILHONW aCUMIITOT Tpaduka (QpyHKIUH.
99.Teopema 0 HAaKJIIOHHOW acCUMNTOTE rpaduka PyHKITUH.

I[OHOJIHI/ITGJIBHLIC BOITPOCHI
1. Beskas nmu quddepennupyemas GyHKIHS SIBASETCS HEMPEPHIBHOM ?



N~ WN

Bcsikast mu HenpepbiBHAsE QyHKIUS sBisieTCs: AuddepeHupyemMon?
Besikas mu nuddepennupyemast B Touke GyHKIHS UMEET KacaTeIbHYI0 K TpauKy B 3TOH Touke?
Besikas i ctarimoHapHast TOUKa SIBISIETCS KPUTHUYECKON ?
Bcesikas 11 KpuTHUYEeCKasi TOUKa SBISIETCS CTAlMOHAPHOM ?
CymiecTByeT 1 KacatelbHas K rpaduky auddepeHnupyemon GyHKIIMU B TOUKE reperunoa?
B 1106011 111 KpUTHYECKOW TOUKE CYIIECTBYET KacaTeibHas K rpapuxy?

B nmro6o0ii 11 cTanroHapHOM TOYKE CyIIECTBYET KacaTellbHas K rpaduky?

KonTtpoabHbie padoTsl

Kontponbnas padora Ne 1.
Brrunciienue npenenos.

Mar. Auamus. Nel
BBI4uCIuTh Mpeaessl:

2 X
i X +x+1
m| ———
X—>00 X2+1

i =x)in()
2) o1 X' —2x% +2x% —2x +1
1

Inn(COSan)KW“”

3) x—1

Mar. Ananuz. Ne2
BeIYrcuTh npees:

lim (5x . 4)ctg(x—1)

1) x—~1
i In(x - 2)

2) 3 x* =3x* +x-3
. 3/26+x-3/28-x

3) I>I<LT1] X—\/;
im 2L

X2 4+2x+1 +X
4) |in'1|3|n(3xz_:23; 4) x—1 SN (X l)
- X"+ Xx+1
. Y1+ xsinx -1 Iim(—
5) x—0 X 5)

Mar. Anamus. Ne3
Beruncnuts npeaenst:

tq x ctg x
Ihn[ g j
1) X—0 Sln X

lim (3—\/x+7)
2) x|—>2X —2x*+4x-8
mnﬂﬁﬁ_:é)
3) *t tg(x-1)
3\/cos -1

4) 0 INCos2x.

i 2x2 +3x—1Y)
am 2x2 —-3x -1

5)

Mar. Ananus. Ned4
Brrancnuts npeaenst:

lim (L+In(x +1) - In x)*
1) X—>00

- tg(x — 2) In(x —1)

2) x2 x* —8x* +16
’ _1 1

3) x—>l sin 7zx

li VT7+X-2
4) !(Ep 2—X+3

1

I|m(4x+x)s'”x

5) x—0

Konrponsnas padora Ne 2.
[TpousBogHas GyHKIHH.




Mar. Ananus. Nel

(W)ln (3x+2)

1) Haiit Ipou3BOIHYIO y'. y = 1tg
'

Vi Yo

2) Haiitu npou3BoIHbIE , oT PyHKIMU y=y(X), 3aJaHHOI MapaMeTPUUYECKU:
x=e2(2—t%) y=—e2(t®> + 2t

!

Vi Y

3) Haiitu mnpousBoIHBIE : oT ¢yHKIMU y=y(X), 3aJaHHON HESIBHO:
y? —2Iny—x* =2e*

I 4— 4005() ] X x%
Im—;7— Ilm[. j

4) BelYHCIIUTh CIEAyIOMmueE npeaens: X0 . x>0 SN X

Mart. Ananuz. Ne2
ctg(3x+2)
= th(5\/ X2 ) _

1) Haiitu npou3BoaHYIO y’ : y
'

Vi Y

2) Haiitu npou3BoiHbIE : oT pynkuuu y=y(X), 3aJaHHON apaMeTPHUUECKHU:
x =5t + ctg(5t) y =5t —tg(5t)

!

Vi Y

3) Haiitu npousBoaHBIE : oT ¢yHKUMH y=y(X), 3aJaHHOH HESABHO:
y3x +In(sinx)=siny .

lim In(cos(4x)) lim (tg_x)x12

2 -
4) BolYrCcIuTh CIEAYIONIUE TPeaeNbl: x>0 4 sin X

Mart. Aganus. Ne3
In(5x+2)
= cos((/ x3 ) _

1) Haiiti npousBoaHyt0 y’ : y
'

Yy Yix

2) Haiitu ipou3BoiHbIe : OT QyHKIMH Y=Yy(X), 3a]1aHHO TTApaAMETPUIECKH:
x = 2t —sh(2t) y=2t—ch(2t).

!

Vi Yo

3) Haitftu mnpousBoIHBIE , or (GyHKkuuu y=y(X), 3aJaHHOI HESABHO:
y?x +In(cosx)=cosy.

lim x—smx ||m('[gx)tgzx

X—7
4) BelYHCIUTh CIEAYIONIUE TPeenbl: X0 : A




Mart. Anannz. Ned

——\ th(3x+6)
y':y=Ctg(9 XS) ;

! 4
yx 1 yXX oT QyHKIMU y=y(X), 3aJaHHON ITapaMeTPUUECKH:
-3t
x—echt y=e sht.
4

Yi Y

1) HaiiTit mpou3BOAHY IO

2) Haiitu npon3BoaHbIe

3) Haiitu npousBoIHBIE
2y +In(sinx) = xcosy .

oT ¢yHKUMM y=y(X), 3aJaHHOH HESBHO:

Xtg X —sin® x yror

lim lim (In(ex +¢)

2
4) BeruucnuTh CleyIOMue Ipeaesl: X0 oX ; X0

KonTponbnas padora Ne 3.
Huddepernnan GyHKIHM 1 TPOU3BOJHAS BBICIIETO MOPSIKA.

Mar. Auamus. Nel

y = tg (W)In(SXJrZ) |

1) Haiitu nuddepennnan dy: ;
+Xx)In(2x+1).

_ 2
2) Haiitu npoussoamyto y100: ¥ = (2x

3) Paznoxuts (bYHKI_II/II-O IO ICJIbIM HECOTPHULATCIIBHBIM CTCIICHAM JIBYYJICHA X+ 2 A0 9YCTBCPTOT'O

unena: Y= Sin(6 - ZX) .

4) Pa3noxuth Mo 1LeIbIM HEOTPUIATEIbHBIM CTEIIEHSIM IEPEMEHHOMN X:

y=In 2c0s(x’ -2
- 4

=3/1+sin(x? 10 12
y no wiena c X ; X o wienac X .

Mar. Anamnus. Ne2
y _ th(5,\/x_2)Ctg(3X+2)

1) Haiitu nuddepennunan dy:

2
2) Haiiti npomsBoanyto y©0: Y = (3x” +2x)cos(3x +2) ;

3) Pa3noxuth (GyHKIHIO MO ENBIM HEOTPUIIATEIHHBIM CTEIICHSIM JBYUYICHA x—2 JI0 9€TBEPTOTO
y 1
Y
YJIeHa: X+6

4) Pa3noxuth 1o 1eIbIM HEOTPUIATETbHBIM CTEIEHIM IEPEMEHHON X:
2
) e’ -1
y =In 2

8 4
1o uieHa c X ; X" pgounenac X .

y =3/cos(x?

Mar. Ananus. Ne3
In(5x+2)
y = cos((/ x° ) _

1) Haiitu tuddepennnan dy:

— 2 i
2) Haiiti mpomssoayio y@00; ¥ = (3X™ +x)sin(3x+1).

3) Pa3noxkuTh (yHKIMIO 110 IeIbIM HEOTPHIATEIbHBIM CTEIICHSM ABydneHa X T 3 JI0 YETBEPTOTO

In(1-2x)

wena: Y :
4) Pa3noXuTh MO TEIBIM HEOTPUIIATESIBHBIM CTEIIEHSIM ITEPEMEHHOM X:




" 6sin(x? - 6x°

4 3 y=I
= X 6 8
y =yC0s X mo wieHac X .

y = ctg (W)th(3x+6) |

12
10 uieHa c X ;
Mar. Ananns. Ned

1) Haiitu nuddepennuandy:

— 2\~ (3x+1)
2) Haitru npomssonnyro y©0: Y = (5x+x)2™* :

3) Pa3noxuth GyHKIHIO MO IeJIbIM HEOTPHUILIATEIbHBIM CTEIIEHSIM JBYy4YJICHA x-4 JI0 4E€TBEPTOIO

y= 1
uJieHa: Yx-3,
4) PaznoXuTh MO IETBIM HEOTPUIIATEIHHBIM CTEIICHSIM EPEMEHHOM X:
y=In e —2x-1
—_ 41 _cin(x3 =N—/F——-
y=yl-sinix 710 YJIeHa C Xls; 2x° 710 YJIeHa C x?,
KonTponbnas padora No 4.
Heonpenenenuslii unTerpai.
Mart. Ananu3. Nel Mart. Ananu3z. Ne2
Beruncnurs: Brruncnuts:
2x+1 I arcsin®(2x)dx
2) 4-xi dx
1)J'(gx—Gx )e dx’ 2).[\/12)(_4)(2_5 | J1) 1 , 2)
25— 3x* dx
dx : V3 +6x —9x?
3 I(XZ +16)3— 2x) » j(cos3(2x)—sm4(4x))dx e :
’ ’ +4x
5) Pa3noxuTh Ha MpocTelIIe MHOKUTEH: I 5 dx
2 3) 1-8x 4)
4x° +14 :
2 f(cos“ (3x)—sin®(4x) dx
(16x* —8L)(3+4x — 4x? 27 -8x°f |
5) Pasnoxute Ha  mpocreiiune
MHOKHUTEIH:
9-2x?
(1-256x")?(4x? +5x +1)64x* ~1)
Mart. Ananu3. Ne3 Mart. Ananu3. Ne4
Beruncnurs: Beruncnurts:
3x+4 x® In?(3x) dx
1) 2) f ax+1l o
16 -17x? / 2
. 8+4x—4x
sin*(2x) - cos®(2x))dx .[ 2 g & ’
3)1( ) gy K +9f5-4x) o 48
5) Paznoxuth Ha HpOZCTeﬁMHe MHOXUTEHN: 3) J. 8+ 27x° 2)
o eost(5x)-sin*(3x)
cos” (5x)—sin”(3x)jdx
(16 -81x*)(4—12x + 9x* J27x° - 8] J ,
' 5) Pasnoxute Ha  mpocreuiue
MHOKHUTEIN:
74x% +90
(x* -256)*(~4+5x - x* 64— x*)

2 cemectp.
Konrponsnas padora Ne 5.



OnpeneneHHblid HHTETPAl ¥ €r0 MPUIIOKEHHUS.

Mart. Ananu3. Nel
1) Haiitu nyinny nyru KpuBoit

2, 2 _ _ y y
X“+y" =4y +4X=4 rpanuuennoit npamoit

<
X+ys2 , 00bEM Tela, IIOJIYyYEHHOTO

BpalleHueM AaHHou ¢urypsl Bokpyr ocu Oy,
IJIOLIA/1b TIOBEPXHOCTH JAHHOI'O TEJa.

2) Beruncauts momanas GUrypsl, 3agaHHOMN
rnapamMeTpUYeCKu:

x =10(t —sint)
y=10(l-cost) y=15 (0<x<20z,y>15)
3) Beruucauts miaomaab GUrypsl, 3aJaHHON

B IIOJIIPHBIX KOOpJAWHATAaX: rz1l+ Cosg ) r<i .

J' XC0s2xdx
4) Boruncnuth uHTErpai: °

Mar. Ananu3. Ne2
1) Hailtu nuHy 1yru KpuBoi
X* +y? =—6y+2x—6

OTPaHUYECHHOMN

o >
npsimoii Y T X< 0 , 00bEM Tela, MOJIyYCHHOTO

BpallleHueM J1aHHO# Gurypsl Bokpyr ocu OX,
IUI0UIA/1b TIOBEPXHOCTH JAHHOI'O TeEJIa.
2) Bpruucnuth miomanbk (GUrypsl, 3agaHHOM

napamerpuueckn: V- 8-4V3 :
x =8(t —sint)
y = 8(1— cost)

(0<x<167,y>8-443)
3) Berunciauts miomans GUrypsl, 3a1aHHON

B ITOJIAPHBIX KOOpAWHATAX: r<3sin 3¢, r= l

1
27j x34/4—3x%dx

4) Boluncaute unterpai:  ° .

Mart. Ananu3. Ne3
1) Haiitu nnuny nyru KpuBoi
X*+y>=2y+6x—6

OTPaHUYECHHOMN
IpsAMON

<
X+y= 2 , 00BeM TEJ1a, HOJIYYCHHOT'O

BpallleHHeM JaHHOM (QUrypsl BOKPYT OCHU

Oy,
IUIOIIA (b TIOBEPXHOCTH JAHHOTO TeJa.
2)  Bblumcauts  miomanes  QUIypsl,
3aJaHHOU
napaMeTpu4ecKu:
X = 6(t —sint)
y = 6(1—cost) y=3
(0<x<127,y>3)
3) Bbruncnute  momanbs  Gurypsl,
3aJaHHOU
B TOJSPHBIX KOOPIMHATAX: 2 3sin 4(p,
r<i.

1
75]x5\/9—5x3dx

4) Boruucnuth uHTerpan:  ©

Mart. Ananu3. Ne4
1) Hailtu nuny nyru KpuBoi
x* +y? =4x—-8y-16

OTPaHUYECHHOMN
IpsAMON

—-V>
X=y= 8 , 00BeM TCJIa, IOJTYYCHHOI'O

BpallleHueM JIaHHOW (UTypel BOKPYT
ocu Ox,
TJIOIIAh TTOBEPXHOCTH JAHHOTO Tea.

2) Bplumcauts womanb  GUrypsl,
3alaHHOU
napaMeTpHUYEecKu: y=12+63 ,

x =12(t —sint)
y =12(1—cost)
0<x<247z,y>12+6V3)

3) Bbruucnute  1omans - Gurypsl,
3aJJaHHOU

B TOMAPHBIX KoopanHatax: | <1+SINg.

r<i.

I Xsin 4xadx
4) Boruncnuth uHTErpai: °

Konrtponsnas padora Ne 6.
@OyHKIMY MHOTHX TTEPEMEHHBIX.




Mar. Ananus. Nel
1) Haiitu nmonssiid quddepennran BToporo

MOpsIIKa d®u U BTOPYIO  YacTHYIO
MIPOU3BOTHY IO
&
2 _
oy oT  QyHKIHH U= f(f,n), riue

E=3x-2y,n=-3x—-2y?
2) Ans byHKIMAN z=2(xy) HAWTH YaCTHBIE
MIPOU3BO/IHBIE TIEPBOTO U BTOPOTO MOPSIIKA
2x? —3y —27% =sin(3z)
3) BBoas HOBBIE HE3aBHCHMBIE NEPEMEHHBIE,
peoOpa3oBaTh ypaBHEHUS

o’z laz y
oxoy  x oy , €CIIN X
4) HUccnenosars Ha IKCTPEMYM

7=e"7(2-4x* +2y)

Mar. Ananus. Ne2
1) Haiitu monueiii muddepenmnman
BTOPOTO

d®u
nopsiIka ¥ BTOPYIO YaCTHYIO
o
HPOU3BOHYIO X or dynkun Y= f(é ’77)

e £E=3x*-2y,n =5y —3x

2) Hus dyHKIwHHA 2=2(X%Y)  yajiru
YACTHBIC

IPOU3BOJIHBIE TIEPBOTO M BTOPOrO
nopsiaKa

3x* -2y -2z =In(2z2)

3) BBoas HOBbIE  HE3aBUCHUMBIC
IIepEMEHHBIE,

npeoOpazoBaTh ypaBHEHUS

0’z lor 0

O YK omy ==X

4) HccnenoBaTb Ha  IKCTPEMYM

7=e"% (4x+2y* —4)

Mar. Ananu3. Ne3
1) Haiftu nonnslii nuddepenuman BToporo

nopsaka Uy BTOPYIO  YacTHYIO
MIPOM3BOHYIO

ou

— -

oy oT  (QyHKUIUU u=f (5’ 77), rae

E=4x+2y°,n=2x-3y

2) Mnsa dysakuuu 2=2(X%Y) yaiirn YaCTHBIE

IIPOU3BOHBIE TIEPBOTO U BTOPOTO HOPSIKA

3x—2y? —32% = cos(3z)

3) BBoxisg HOBBIE HE3aBHCHMBIE NEPEMEHHBIE,
peoOpa3oBaTh ypaBHEHUS

2
oz i

OXay 'y oX , €CIIH

4) UccnenoBaTh Ha DKCTPEMYM
z=eY7(2x-y*+2)

X
§=2y,n=—
y

Mart. Ananus. Ne4
1) Haittu nonneiii nuddepennman
BTOPOT'O MOpsiAKa d’u g BTOPYIO YaCTHYIO
o’u
IIPOU3BOJHYIO O3y oT  (yHKIMH
u= f(ég,n), rie §:3y—2X,77:4X2 _6y

2) Hns dyHKIMU 2=2(%Y)  yaiiru
YACTHBIE

NPOU3BOJHBIE TEPBOTO U BTOPOTO
nopsiaka

3x2 +3y — 322 =8J7°

3) BBoas HOBbIE  HE3aBHUCHUMBIC
TIepEeMEHHEIE,

peoOpa3oBaTh ypaBHEHUS

2
3% ~4%
oy , ecim

E=2x*+3y,n=x

4) HccnemoBaTb Ha  IKCTPEMYM

z=e""Y(3x* -6y —6)

Kontponbnas padota Ne 7.
IToBTOpHBIE HHTETPAJIBI.



Mar. Anannz. Nel Mar. Ananuz. Ne2

” xydxdy J. J. xydxdy
1) Beraucouth D , TIIe D: 1) Bpruwmcaute D , TIe
X2 +y? <2x,x*+y* <2y X2 +y? <—Ax,x* +y? 24y,y>0
2) I/ISMGHI/ITL Hopsmox UHTEIPUPOBAHUSA 2) N3menuts HIOPSIIOK
Vax—x? UHTCTPUPOBAHUS
jdxjf(x y)dy+jdx jf(x y)dy e hx 2 2x

[ox [ £0ayydy+ [dx [ f(xy)dy
” f (x, y)dxdy 31) 0 5 0

. JIBOMHOM HWHTErpaje
3) B nBoiiHOM wuHTerpaie P
nepenTu ” f(x, y)dxdy
K TONSPHBIM KOODJMHATAM M PACCTABUTH| ° NepeHTH
MIpeAeIIbI WHTETPUPOBAHUS. D: K TIOJMpHBIM  KOOpAMHATaM M

pacCTaBUTh IMPECACIIbl HHTCIPHUPOBAHUA. D:

X2 +y?<4x,x<2,y>0
' x*+y?<—6y,y>-45 x>0

4) C nmnoMmoupl0 JBOMHOTO  HWHTErpasia

BBIYMCIIUTh  IUIOMAAb (GUTYPHl, OrPAaHUYCHHON 4) C momolIbK0 IBOMHOIO MHTErpaja

TAAVSIME: BBIYUCITUTD
xy=4 y=4xy=1 wiomaab  (GUrypsl, OrpaHUYEHHOU
’ ) JIMHUSIMHA
x=5-y> y=2x,y=0
Mar. Ananus. Ne3 Mar. Ananus. Ned4
J. J' xydxdy J. J. xydxdy
1)  Bpuucaurs D , rme D: 1) Beruucioure D rjae
X +y? <Ax, X7 +y? <Ay X% +y? <-2x, x> +y* <=2y, y<O
2) I/I3M6HI/ITI> nopsmox MHTEIrPUPOBAHUS 2) N3menuts HOPSIIOK
V12+4x-x2 UHTETpPUPOBAHUS
j dx j f(x,y)dy+ j dx j f(x,y)dy Nyl 53-5x
Idx If(x y)dy+jdx If(x, y)dy
[ 1 (x, y)dxay 0
3) B sBoiiHoM wuHTerpare D 3) B JIBOHHOM UHTETrpaje
nepeiiTi [ 1 (x, y)dxdy
K TOJSIpHBIM KOOpAMHAaTaM M paccTaBUTh| D nepenTH
TIPEIEIThI UHTETPUPOBAHMUSL. D: K  TOJSIpHBIM  KOOpIWHATaM |
x> +y?<2y,y<15 x>0 paccTaBUTh MpeJenbl HHTErpupoBaHus. D:

2 2
4) C mnoMompbK JBOWHOTO HHTErpala X“+y =-2xx2-15 y=0

BBIUHUCIUTh IJIOWAAb (UTYpBl, OrpaHUYEHHON 4) C noMmoImplo JIBOMHOTO HHTErpaia
JIMHUSAMU: BBIYUCIIUTD
y= x> +5 y= 5-x,x=2 IJI01Ia1b q)HrprI, orpaHquHHOf/i
JIUHUSMU:

y:x27 x:2+y2,y:0,y:4_

Bomnpocsl k 3auery

1 cemectp

1. Axcuowmsl Ileano HarypanbHbix uncen. Koneunsle MHOXkecTBa. OCHOBHasl TeopeMa O KOHEU-HBIX
MHOECTBAX.

2. CpaBHeHHME MHOXeECTB Mo MomHocTH. Teopema Kanrtopa-bephuureiina. Teopema Kantopa o
MOIITHOCTH MHOKECTBA MOJIMHOXECTB. MOIIHOCT KOHTHHYYMa.



3. AKCHOMBI JCHCTBUTENBHBIX 4YHCEN. TeopeMbl O TOYHOM BEpXHEW M TOYHOM HWKHEW TpaHU.
[Tpunuun Apxumena. Teopema o IIIOTHOCTU PallMOHANIBbHBIX U UPPALMOHAIBHBIX YHCE.

4. Teopema 0 MOIIHOCTH MHO>KECTBA JCUCTBUTEIBHBIX YACEI.

5. Jlemma I'eiine-bopens-Jlebera 0 MOKPBHITHSX.

6. Ilpemen wuucnoBoil mocieaoBaTeabHOCTU. (CBONCTBA CXOIAIIMXCS —TMOCIEIOBATEILHOCTEM:
€IMHCTBEHHOCTb  IIPEJesia, OrPAaHMYEHHOCTb  CXOJSILEHCS  IOCIENOBATEIbHOCTH, CBONCTBO
YCTOMYMBOCTH, IIPEIEN MOAYIIS, IPEAEIbHBINA IEPEXO] B HEPABEHCTBAX, CBOMCTBO JIMHEHHOCTH.

7. CBoMCTBa CXOISALIMXCSA IIOCIEA0BAaTENbHOCTE: IpEAEIbHBIM NIEpexXo] B IPOU3BEACHUU U B
YaCTHOM.

8. Teopemsl 0 ipe/ierne HeyObIBAIOIICH U HEBO3PACTAOIIEH TTOCIET0BATEIHHOCTH.

9. Yucio e.

10. Teopema LlITomnba.

11. Teopema o mpenene NpoMeKyTOYHOM mociaenoBaTesnbHOCTH. [IpuHumn Kanropa o BioKeH-HBIX
OTpE3Kax.

12. Ilpuanun bonsnano-BeiepmTpacca 0 CX0AsIIEHCATIOANOCIEI0BATEIBHOCTH.

13. Kpurepuii Ko cxoauMocTi N0Cae10BaTEIbHOCTH.

14. Omnpenenenue mpenena uuciaoBod ¢yHkuun no Komu u mo ['eitHe. DKBHUBaIEHTHOCTh
onpeaenenuil npeaena ¢pyuxkuuu no Komwu u no I'eline.

15. Kpurepuii Komu cymiectBoBanus npenaeia QyHKIHH.

16. HenpepsiBHOCTh (pyHKIIMM B TOYKE W HAa TpOMExyTke. CBOWCTBAa HENPEPHIBHBIX (DYHKITHIA:
HENpPEepbIBHOCTh MOJYJIS, JIOKAJbHAs OIPaHUYEHHOCTb, CBOMCTBO ycCTOHUMBOCTH. Apudmernueckue
OTIepaLliy C HEMPEPHIBHBIMH (pyHKIMAME. HenpepbIBHOCTH CI0KHOM 1 00paTHON (yHKINH.

17. TlepBas Teopema Beiiepimrpacca (00 orpaHH4eHHOCTH HelpepbIBHOW GyHKINHN). Bropas Teopema
Beiiepmrpacca (0 HanbobIIEM U HAUMEHBIIIEM 3HAYEHUN).

18. IlepBas u BTOpass TeopeMbl bonpnaHo-Komm o npomMexyTOYHBIX 3HAUY€HUs HENPEPBIBHON
¢ynkuuu. TeopeMa o cy1iecTBOBaHUM 00paTHOM PyHKINH.

19. Teopema Kantopa o paBHOMEPHOI1 HENIPEPHIBHOCTH.

20. Ionstust mpousBoAHOM, AuddepeHunpyemoctu, nudpdepennuana ¢yHkuuu. ['eomerpuyeckuit
CMbIC  mpou3BogHOW M nud¢epennuana.  CpaBHEeHME  NOHATUH  NPOU3BOAHOM U
¢ depeHInpyEMOCTH.

21. OnpHocTopoHHME MpOoU3BOAHbIE. CpaBHEHHE MOHATUH HENPEPBHIBHOCTH U JU(PHEepEeHIIMPYEMOCTH.
Kpurepuii nuddepenurpyeMoctTd (B TepMUHAX HENPEPHIBHOCTU UG (epeHIINaTbHO-Pa3HOCTHOIO
OTHOIIICHUS).

22. lupdepenumpoBanue JIMHEHHON KOMOMHAIINY, TPOU3BEIECHUS U YACTHOTO JIBYX (DyHKIIHH.

23. TucddepenunpoBanre oOpaTHON U ci10kHON (pyHKIMU. IHBapHaHTHOCTH (POPMBI 3aIIUCH TIEPBOTO
muddepennmana.

24. BIBOJI IPOM3BOIHBIX AIEMEHTAPHBIX (DYHKIHHA.

25. IlpousBoanble U quddepeHnnanbl BhICIINX MOPsIKOB. BeruncnurenbHas ¢GopMyna A BBICIIUX
muddepeHranoB. YciaoBUE HHBAPHMAHTHOCTH BBICIINUX TU(HEPEHIINAIOB OTHOCUTEIBHO 3aMEHBI
IIEPEMEHHOM.

26. ®opmysl JleitbHuna (Beicuiee qudQepeHIMpoBaHUE TPOU3BEICHHS U CIOKHON (QYHKIINN).

27. Teopema depma 00 skctpemyme GyHkimu. Teopema JlapOy O MPOMEKYTOUHBIX 3HAYCHHUSIX
IIPOU3BOJHOM.

28. Teopems! Pous, Jlarpanka, Komm.

29. IlepBoe npasuio Jlonurasns BEIYUCIEHUS IPEEIOB

30. Bropoe npaBuiio Jlonurtasns BEIYUCICHUS TPEAETOB

31. Mmuorounen Teitnopa. ®opmyna Teiimopa ¢ ocrtarounsiM uwieHoM B ¢opme Ileano.
EnnHCTBEHHOCTD NpeCTaBIeHUs (YHKIIMA MHOTOYJIEHOM.

32. ®opmymna Teiinopa ¢ ocTaTOYHBIM WieHOM B popmax, Ko, Jlarpamka.

[1a1Th OCHOBHBIX pasnoxeHui o Gopmyse Termopa.

33. aTepnonsauuoHHbIil monuHoM Jlarpanxka. OLeHKa NOTPEeIHOCTH HHTEPIIOJISIIHH.



34. Kputepwmii mocTosHCTBa (DYHKIIMU. Y CIOBHE CTPOTOMl MOHOTOHHOCTH (PYHKIIMM Ha MPOMEXKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHble 3kcTpeMyMbl GYHKIMHU, UX BUJbl. HeoOxoanmMoe ycioBue JIOKAIBHOTO 3KCTpeMyMa.
JlocTaTouHBIE YCIOBHS JIOKAJILHOTO SKCTPEMYyMa B TEPMHUHAX 1-Oi MPOU3BOAHOM, 2-0M NPOU3BOIHOM,
N-TOM MPOU3BOAHOM.

36. Beimykiible GyHKINH, BUIBI BBITYKIOCTH. JlOCTaTOYHOE YCIOBUE CTPOTOM BBITYKIOCTH

¢byskuuu. Pacnonoxenue rpaduka BoITYKIOW (PyHKIIMA OTHOCUTENIBHO KacaTeIbHOM.

37. HepaenctBo MHMencena. HepaBeHCTBO MeXIy CpeaHUM apU(PMETHYECKMM U CPEIHHM
TFE€OMETPHYECKUM.

38. Hepasenctsa lOnra, I'énpaepa, Komu-bynsikoBckoro, MUHKOBCKOTO.

39. Touku meperuda ¢ynkuu. Heodxoaumoe ycimoBue meperuda. JlocrarouHoe yciaoBue rneperuoa.
Pacnonoxenune rpaduka GyHKIIMHM OTHOCUTEIBHO KacaTeIbHOW B TOUKE Ieperuoa.

40. Ilonsarue 6a3bl. [Ipumepst 0a3. Ilpemen wucnoBoil pynkumu mo 6Gaze. CBoiicTBa (yHKUUH,
HMMEIOIINX Mpee 1o Oase.

41. Kputepuit Komu cymectBoBanus npezena mo 6ase.

42. Cuérno-nopoxxaéunbie 6a3pl. [Ipenen I'eitHe mo Ga3ze. DKBUBAJICHTHOCTH MOHSATHHA Tpeaena II0
I'eitne u mo Komw B ciyyae cu€THO-OPOKAEHHBIX 0a3.

Bonpocsl Kk 3K3aMeny

2 cemecTp

43. Onpenenenne uaTerpasa Pumana. MaTerpan Pumana kak npenen mo 6aze. OrpaHU4eHHOCTh
UHTErpupyeMoi GyHKLUH.

44. Unterpanbuble cymmbl lapOy u ux cBoiicTBa: cpaBHeHue cyMM Pumana u /lapOy, cymmbl

HapOy kak TouHble rpaHd cyMM Pumana, mosenenue cymm JlapOy mnpu u3MesbyeHUH pa3OueHwUs,
cpaBHeHue cymMm JlapOy nist Tr0OBIX pa3OueHui.

45. Kputepuit unrerpupyemocta Pumana.

46. nTerpupyemMocTs HENPepbIBHON QYHKIMHU U (QYHKIUU C KOHEYHBIM YHCIIOM TOYEK pa3phiBa.

47. VIHTerpupyemocTb CJIOXKHOH (QYHKUUU. ApUpMETHYecKHe Olepalud C HWHTErPUPYEMbIMU
GYHKIMSAMU.

48. Bepxuuii 1 HxkHUIM nHTerpansl JapOy. Muterpanst HapOy kak npexnenst cymm [lapOy. Kputepuii
UHTErpupyeMocTy (yHKIIMU B TEpPMUHAX paBEHCTBa €€ nHTerpanos lapoOy.

49. OcHOBHBIE CBOWCTBAa OINPEACHEHHOTO HHTETpaja: HHTErpadl OT €OUHMIBI, MOHOTOHHOCTD,
JMHENHOCTD, aTUTUBHOCTb.

50. IlepBas Teopema O CpelHEM 3HAYECHHH.

51. MHTerpai ¢ nepeMeHHbIM BEpXHUM IpeaesioM. HenmpepbIBHOCTE HHTErpalla 110 BEpXHEMY IIpEeTy.
JuddepenurpoBanne HHTErpaja o BepXxHemy npeaemy.

52. Bropas Teopema 0 CpeIHEM 3HAYCHUH.

53. ®opmyna Heiorona-JleitOHuna. 3amMeHa NEpEMEHHOM M HWHTETPUPOBAHME [0 YacTsIM B
OIPEACIEHHOM UHTETpaJe.

54. ®opmyna Teitnopa ¢ OCTaTOYHBIM WIEHOM B MHTErpajbHON (Gopme. MIHTerpaibHble HEpPaBEHCTBA
I'énbnepa, Komm-byHsakoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoOcTBeHHOro uMHTerpaia. @opmyna HeroTona-JleitbHuna 118 HeCOOCTBEHHOTO
MHTErpana.

[Tpu3HaKKM CXOAMMOCTH UHTErPAJIOB OT HEOTPHUIATEIBHBIX (PYHKIUH.

56. Kpurepuii Ko cxoauMocTi HecoOCTBEHHOT0 MHTerpana. AOCOIIOTHO CXOSAIINECS] HHTETPaIbl.
[Tpuznaku A6ens u lupuxie cXoAUMOCTH HECOOCTBEHHOTI'O HHTErpaa.

57. IloHSATUSA METPUUECKOTO U HOPMUPOBAHHOTO MPOCTPAHCTBA. OTKPBITHIE U 3aMKHYThIE€ MHOKECTBA
B METPUYECKOM IIPOCTPAHCTBE, HUX CBoicTBa. CBs3b MEXAY OTKPBITBIMH U 3aMKHYTBIMHU
MHOKECTBAMHU.

58. Ilpenen mo 6a3e GyHKIMU CO 3HAYEHUSIMH B METpPUUYECKOM IpocTpaHcTBe. CBoiicTBa (pyHKIMA,
umeromux npenein. [penen nocnenoBarensHocTy. [lpenen pyHkunu B Touke.

59. Ilonnsle MeTpudeckue npocrpancTsa. [Ipunnun nonnotel Kanropa. Ilognpoctpancrsa

nojHoro npocrpancta. Kpurepuii Komm cymiecTBoBanus npeaena.



60. IlpenkoMmakTHbIE MHOKECTBa B METPUUYECKOM MPOCTpaHCTBE. Kpurepuii mpeaxoMIakTHOCTH
Xaycnopda.

61. KomnakTHele MHOKECTBA B METPUYECKOM ITpocTpaHCcTBe. KpuTepuii KOMIIAKTHOCTH METPUYECKOTO
npoctpaHcTBa. Kpurtepuil KOMIAKTHOCTM MHOXECTBA B IIOJIHOM METPUYECKOM IIPOCTPAHCTBE.
KomnakTHbie MHOKeCTBa B R .

62. KoMmakTHOCTh B TEpMUHAX MOKPBHITUH. KOMIIAKTHOCTh B TEpPMUHAX LIEHTPUPOBAHHBIX CUCTEM.

63. HemnpepbiBHbIE OTOOpaXEHUSI METPUYECKUX MPOCTPaHCTB. IIpooOpa3 OTKPHITOro M 3aMKHYTOI'O
MHOYECTBa IPU HETIPEPHIBHOM OTOOpakeHnu. HenpepbIBHOCTh CIIOKHON (DYHKIINH.

64. HenpepbiBHBI 00Opa3 KoMIlakTa — KommakT. Teopembl Beiiepmitpacca. JIMHEHHO CBs3HBIC
MHOXKECTBa B METPUYECKOM NpocTpaHcTBe. HempepriBHBIN 00pa3 JIMHEHHO-CBI3HOTO MHOXKECTBA —
JIMHENHO-CBA3HOE MHOXECTBO.

65. Teopema KanTopa o paBHOMEpHOI HEMPEPHIBHOCTH.

66. IloHsATHE TOIIOJIIOTUYECKOTO NTpOCcTpaHCTBa. OKPECTHOCTH, BHYTPEHHUE TOUKH, IIPEAEIbHBIE

TOYKHM, TOYKM IPUKOCHOBEHMS, 3aMbIKaHHE, 3aMKHYTO€ MHOXECTBO, rpanuua. Ilpenen mo 6asze
GyHKIMH CcO 3HAYEHHUSAMU B TOIOJIOTMYECKOM HpocTpaHcTBe. HempepbiBHBIE OTOOpaxeHUs
TOTIOJIOTUYECKHUX MpocTpaHCTB. [lonsaTne romeomopdusma.

67. UYactHele mnpou3BoAHbIE, auddepeHuupyeMocts, auddepenuman Pynkuun. Kpurepwuii
maddepenmmpyemoctu. Jloctarounoe ycnosue auddepeHunpyemMocTs GpyHKIUH.

68. Teopema o nudpdepeHuupoBanuy cinoxxHOW (yHKIUK. MHBapHaHTHOCTH (HOPMBI MEPBOTO
maddepennmana. [Ipasuna nuddepenunpoBanms.

69. IIponsBoaHas 1o HanpasieHuo. ['pagueHT.

70. YacTHble IPOM3BOJHBIE BBICIIUX HOPAAKOB. Teopema O paBEHCTBE CMEIIAHHBIX IPOU3BOJHBIX.
HenpepsiBHo auddepenunpyembie QyHKIHH.

71. Auddepenunansl BHICIIMX MOPsAKOB. BeruucnurensHas popmyna nias quddepeHnnanoB BhICIINX
MOPSAKOB.  YCIOBHE HMHBApUAHTHOCTU  BBICHIMX UG (EpeHIMaToB  OTHOCHTENIbHO  3aMEHbI
MePEMEHHBIX.

72. ®opmyna Teiinopa ¢ octarounblM uwieHoM B ¢opme Jlarpamka u B gopme Ileano. Popmyna
KOHEUHBIX [TPUPAILECHHAMN.

73. JlokanbHble SKCTpeMyMbl (PyHKIMI MHOTMX mepeMeHHbIX. HeoOxoanMoe ycioBHe 3KCTpeMyMa.
JlocTaTOuHOE yCIIOBUE IKCTPEMYyMa.

74. HesiBHas pyHkuus. Teopema o HesIBHON (yHKIMH.

75. Cuctema HesBHBIX (pyHKuIMHA. Teopema o cucreme HesiBHBIX QyHKIUi. CyliecTBOBaHNE

oOpaTHO! (yHKIHUH.

76. YcnoBHbIE SKCTpeMyMbl (DYHKLIMN MHOTUX ITEpeMEHHbIX. MeTtoa MHOkuTenel Jlarpanxa.
JlocTaTouHOE yCIIOBUE IKCTpeMyMa B MeToe Jlarpanxka.

77. Iuddepennupyemsie oToOpakerus. Marpuia Skoowu.

78. IIpyHIUT CKUMAIOIIUX OTOOPaKECHHH.

Bonpocsl k 3a4eTy ¢ OLEHKOHI
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79. Yucnosoii psia u ero cymma. Kpurepuit Ko u Heo6xonumoe yciaoBue cxoqumocTH psaa. Oomme
CBOMCTBA CXOISIIMXCSA PSAAOB: CXOOUMOCTb psila U €ro ocTarka, JUHEWHas omepauus ¢ pslamu,
COUETATEIBbHOE CBOMCTBO psija.

80. IIpu3Haku CXOOUMOCTH PSJIOB C HEOTPULIATEIbHBIMU YJEHAMM: OOLIUN KPUTEPUIl CXOJIHWMOCTH,
npu3Haku cpaBHenusi, Komm, [lamambepa, Kymmepa u Paabe. Wnterpanbubiii npusnak Komu-
Maknopena. CxoguMmocTs psna Pumana.

81. ®opmyna cymmupoBanus Jitnnepa. [locTosHHas Diinepa.

82. [Ipuznak EpmakoBa CXOJUMOCTH PSIAOB C HEOTPHUIATEIbHBIMU YJICHAMM.

83. Ilpusnaku Jleiibuuna, AGens u Jlupuxie A NpoU3BOIBHBIX YHCIOBBIX psfoB. OleHka ocTtaTka
psna JleiitOuua.

84. AOconoTHAst ¥ YCJIOBHAs CXOJIUMOCTh psAIoB. [lepecTaHOBKA WIEHOB B a0COITIOTHO CXOMSIIUXCS
psnax.



85. YMHOXEeHHE a0COIIOTHO CXOISIIMXCS PATOB. Y MHOKEHHUE YCIIOBHO CXOJISAIIUXCS PSIIOB.

86. beckoHeuHbIe MPOM3BEICHHUA M UX CBS3b C pAgaMH. AOCOIIOTHO CXOJISIIMEcs OECKOHEUHBIE
npowusBeneHus. [Ipeacrasnenue Diinepa s a3era-HyHKIUH.

87. PaBHOMepHass M TMOTOYEYHAs CXOAMMOCTb IIOCIEIOBATEIBHOCTH (QYyHKUIUH. MeTpudeckuit
KpuTepuil  paBHOMepHOM  cxomumocTH.  Kpurtepuit  Komm  paBHOMEpPHON  CXOOUMOCTH
nocjenoBaTenbHOCTH (QyHKIMNA. HenpeppIBHOCTD IpeenbHON (DYHKIINH.

88. Ilpu3nak JluHU paBHOMEPHOM CXOJAMMOCTH MOCIIEI0BATEILHOCTH (DyHKITHMA.

89. IlpenenbHblil TEepexo] MOJA 3HAKOM MHTErpajia U MPOU3BOJHON IS MOCIEAOBATEIbHOCTH
hyHKIMA.

90. PaBHOMepHas W TOTOYEUHAs CXOAUMOCTh (yHKIMOHanbHOrO psina. Kpurepuit Komm u
HEOOXOAMMOE YCJIOBHE pPaBHOMEpPHOH cxoauMocTH psna. Ilpusnak BeliepmTpacca paBHOMEpHOM
CXOJIMMOCTH (PYHKIMOHAIBHOTO psina. HempepbIBHOCT CyMMBI psizia.

91. IIpuznaku AbGens u Aupuxie paBHOMEPHONH CXOAUMOCTH (PYHKLMOHAIBHOTO PAAA.

92. lNounennoe audpepeHIMPOBaHNE U UHTETPUPOBAHIE (DYHKIIHOHAIBHBIX PS/IOB.

93. Crenennoii psa. IlepBas Teopema AbGens. Paguyc u MHTEpBall CXOIUMOCTU CTENEHHOrO psfa.
®opmyna Komm-A namapa.

94. HenpepbIBHOCTh CyMMBI CTeleHHOro psanga. Bropas teopema AOGens. duddepenunpoBanue u
UHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

95. Ilonatue aHanUTUYECKON (QYHKUIUH. AHAIUTUYHOCTh CyMMBI CTEIIEHHOIO psifa. EnuHCTBEHHOCTH
IIPEJICTAaBICHUS AaHAJTUTUUECKON (PYHKIIMH CTEIIEHHBIM PSIIOM.

96. Pan Teinopa. Kpurepuii npencraBieHus (QyHKIUM CTENEHHBIM psaaoM. JlocraToyHoe ycioBue
AHATTMTHYHOCTH. AHATMTHYHOCTh OCHOBHBIX 3JIEMEHTApHBIX QYHKIUH. [I9Th OCHOBHBIX Pa3lIO’KEHHIA B
CTEIICHHBIE PALBI.

97. IlpyHUMIT €IMHCTBEHHOCTU JUIsl aHAIUTUYECKUX (QyHKUMH. [loHsATHE aHAIUTHYECKOW (QYHKIMH
KOMIUIEKCHOTO NepeMeHHoro. KomruiekcHas skcrioHeHTa u e€ cporictsa. @opmyisl Diinepa.

98. Anmpokcumanusi HenpepblBHbIX (PyHKIMH. Teopema CroyHa. AnmpokcuMaiusi HENpPEephIBHBIX
¢byHKUMi anredGpandeckuMu 1 TPUTOHOMETPUUECKUMH MHOTOUYJIEHAMH.

99. CkanspHoe mnpousBeneHue ¢QyHKIU. AOCOMIOTHO M KBaJpaTUYHO HHTETpUpyeMble (YyHKIUH,
cBs3b Mexny HUMH. HepaBenctBo Komm-byHnsikoBckoro. Hopma ¢yHkimu. CXoIuMocTh B CpeTHEM
KBaJIpaTUYHOM.  AMNNpPOKCHUMAIMs  CTyNEHYaTbIMM  QyHKOUssMU  (0e3  J10Ka3areibCTBa).
Tpuronomerpuueckas cucteMa QyHKIUN U €€ CBOMCTBA: OPTOrOHAJILHOCTh, IOJHOTA B pAaBHOMEPHOM
U CpeHEM KBaJpaTUYHOM IMPUOIMKEHUSX.

100.  HeobxommMmoe  ycimoBHE — pa3iokeHHUs  (QYHKIMM B PAaBHOMEPHO  CXOMSIIUIiCS
TpuroHoMerpudeckuil pan. [lonarue psna @ypee. Kommuiekcnas 3anucek psana @ypwe. Pang Oypre B
Clly4ae IPOU3BOJIBHOIO HHTEPBAJIA.

101. Hopma TpUTrOHOMETPHUYECKOIO MOJMHOMA. BBIpakeHHe cpeqHero KBaJpaTUYHOIO OTKJIOHEHUS
(GYHKIMH OT TPUTOHOMETpHUYECKOro mnoiauHoMma. ToxaectBo beccens. MuHumanbHOE CBOMCTBO
JacTUYHBIX cyMM psiaa Dypee. Paznoxxenue ¢yHkuuu B psin DPypbe, CXOAAIUNCT B CpeIHEM
KBaJIpaTU4YHOM.

102. HepasenctBo beccens. PaBenctBo [lapceBansa. 3aMKHYTOCTP TPUTOHOMETPHUYECKOM CHCTEMBI
¢yskuuid. OTHO3HAYHOCTH onpeaeseHus (GYHKIIMU CBOUM psaaoM Dypbe.

103. Teopema Pumana o ctpemiennn ko3dpduurentoB Oypre Kk Hymo. VIHTerpaabHOe npeacTaBIeHue
4aCTUYHBIX CyMM psiia Pypee. Anpo [upuxie u ero cBoucTBa.

104. ITpuznak uam cxomumoctu psaa dDypwe. IloToueuynas cxoamMocTe psga Pypbe KyCOUYHO-
TTIAJKAX QYHKIHA.

105. PaznoskeHue cuHyca B 0CKOHEUHOE TIPOU3BECHUE.

106. PaBHOMepHass cxoguMOCThb psaa @Dypbe HENpephIBHBIX KYyCOYHO-TJIAJKUX  (DYHKIIMH.
HNuterpuposanue psgoB Oypre.

107. CemeiictBa (pyHKIMIA, 3aBUCAIIMX OT mapamerpoB. [loTodeuHas u paBHOMEpHast CXOJUMOCTb.
JlocTaTouHOE€ YyCIIOBME PABHOMEPHOM CXOIMMOCTH. METpUUYECKU KpUTEPUH PaBHOMEPHOM
CXOIUMOCTH. PaBHOMEpHasi CXOAMMOCTb CeMeHCTBa (YHKIMHA Ha S3BIKE IOCIEAOBATEIBHOCTEH.
HemnpepsiBHOCTD npeienbHOM PyHKITHH.



108. CoOcTBeHHBIE WHTErpajbl, 3aBUCAIIAE OT I[apaMETPOB, C TOCTOSHHBIMH TIpeAeIaMU
uHTerpupoBanus. lIpenenpHbll mepexox mo mapaMerpy IMOJ 3HAaKOM HHTerpaina. HenpepsIBHOCTBH
UHTerpaja mno napamerpam. JuddepeHnupoBaHue U MHTETPUPOBAHUE MHTErpana 10 IapameTrpy B
CJly4ae MOCTOSTHHBIX IPEEIIOB HUHTETPUPOBAHUS.

109. CoOcTBeHHblE MHTErpaybl, 3aBUCAIIME OT MApaMEeTpoB, C MEPEMEHHBIMM HpeienamMu
uHTerpupoBanus. HenpeprsiBHOCTh MHTErpana mno napamerpam. JuddepeHunpoBanne HHTErpaia o
IapaMeTpy B Cilydae IEPEMEHHBIX IIPENEIOB HHTEIPUPOBAHHUS.

110. HecobcTBeHHBIE HWHTETpaibl, 3aBUCAIIME OT mapameTpoB. lloTouednas W paBHOMEpHAas
cxonumocTh. Kpurepuit Ko u npusnak Beliepiitpacca paBHOMEPHOM CXOIMMOCTH UHTErpasa.

111. Ilpusnaku AGens u Jlupuxie paBHOMEPHOH CXOJUMOCTH HECOOCTBEHHBIX MHTETPAJIOB,
3aBUCSIIUX OT apaMeETPOB.

112. HempepblBHOCT, HECOOCTBEHHOrO HWHTerpana Mo mapamerpaM. JuddepenuupoBanue u
MHTETrPUPOBaHUE HECOOCTBEHHOI0 HHTETpaja Mo apaMeTpy.

113. Tamma-¢pynkums wu Oera-pyHkuus. MHOXKeCTBA CXOAMMOCTH DJWUJICPOBBIX HHTEIPAJIOB.
PaBHOMepHas cxonuMocTh. Pa3noxxenne ramma-¢GyHKIMK B O€CKOHEYHOE POU3BEICHHE.

114. CpoiictBa ramMMma-GpyHKIuU: GopMysia MOHIKCHHS, AHATUTHYECKOE NPOJOJDKCHHE TaMMa-
(GYHKIMU B KOMITJIEKCHYIO TIOCKOCTh, (DOpMyJia TOTIOJIHEHHUS.

115. CroiicTBa ramma-¢pyaknuu: Gopmyna ynoeHus Jlexxanapa, Gopmyna ymHoxkeHus [aycca (0e3
noKa3zarenbeTBa). CBsi3b MEXy SHIEPOBBIMU HHTETPATaMu.

116. ®opmyna CtupnuHra.

117. Ilonarue unrerpana ®ypne. Uuterpansuas gopmyna Oypre. KoMmruiekcHas 3anuch MHTErpaia
®ypse. [Ipsmoe 1 oOparHoe ipeodpazoBanue Oypbe. Popmyiibl 0OpaIICHHS.

118. CsaoiictBa mpeoOpazoBanus @Dypbe: JITHUHEWHOCTb, OTPAHUYEHHOCTb, HEMPEPHIBHOCTD.
[IpeoOpaszoBanue ypbe nmpons3BogHON. CBA3b MEXAY IIaJIKOCThI0 (GYHKIMH U CKOPOCTHIO yObIBAaHUS
e€ nmpeodpazoBanus ypse. [IpousBoaHas npeodbpazosanus Dypse.

119. TlpeobpazoBanue Dypbe OeckoHeyHO IUPPEPEHITUPYEMBIX OBICTPO YOBIBAIOMUX (YHKIIHMA.
®opmyna [Inanmepens. [Ipeobpazoanne ypbe CBEPTKU YHKLUH.

120. TloHsiTHE AaCUMOTOTHYECKOW TMOCIEAOBATEIILBHOCTH W  ACHMIITOTHYECKOTO PAa3JI0KEHUS.
EAMHCTBEHHOCTh aCMMITOTUYECKOTO pasziiokeHHsd. Onepanuu cO CTENEHHBIMH aCUMITOTHYECKUMHU
psanamMu: apuMeTUUeCKUe Onepalyu, MOWIEHHOE HHTErpupoBaHue U 1uddhepeHIIupoBaHueE.

121. ®opmyna cymMmmupoBanus Jiiepa-MakiiopeHa.

122. Jlemma BarcoHna.

123. BayTpennss u BHenHss Mepa JKopaaHa 1 uX CBOMCTBaA.

124. Kpurepuii nzmepumoctu MHOkecTBa 1o XKopaany. CBolicTBa H3MEPUMBIX MHOKECTB.

125. CpoiictBa Mepbl XKopaaHa: KOHEUHas aJJUTUBHOCTb, Me€pa IPSIMOI0 NPOU3BEACHHUSI MHOKECTB.
Mepa rpaduka HeNpepbIBHOW Ha KOMIAKTE (PYHKIIHH.

126. Onpenenenue kpatHoro uHTerpaia Pumana. Muterpanbubie cymmbl [lapOy M uX CBOMCTBa.
Kpurepnii naTerprpyeMOoCTH.

127. UWuterpupyemocTh HempepbIBHBIX  (QyHKUIuH. CBA3b MeXIy HHTETPUPYEMOCTBbIO U
OTPaHUYEHHOCTHIO.

128. UHTErpupyeMOCTh pa3pbIBHBIX (DYHKITHIA.

129. YeTslpe OCHOBHBIX CBOMCTBA MHTETpasa. HTerpagbHas TeopemMa O CpeIHEM.

130. CBeneHne ABOMHOIO MHTETpaia K IOBTOPHOMY.

131. CBeneHne KpaTHOrO MHTErpaia K IOBTOPHOMY.

132. 3ameHa nepeMeHHBIX B IBOITHOM MHTETpaJIe.

133. Omnpenenenne HECOOCTBEHHOTO KpaTHOro uHTerpaiga. HecoOCTBeHHbIE WHTErpajbl OT
HEOTpULIATENIbHON (DYHKIIUU.

HecoOcTBeHHBIN KpaTHBIA HHTErpall CXOAUTCS TOTJa U TOJIBKO TOI/1a, KOT/1a OH a0COIFOTHO CXOAUTCSL.

135. JlymHa KpuBOH. AJTUTHBHOCTH JUIMHBL. BbrumciurenbHas Qopmyna Ui JUIMHBL HETIPEPHIBHO
muddepeHImpyeMoit KpUBOiA.

136. KpuBonuHeiiHbIe MHTETpaJbl IEPBOTO pojJa U UX CBOMCTBA. BrrunciaurenbHas popmya.

137. KpuBonuHEeitHbIE HHTETPAJIBI BTOPOTO POJIa M UX CBOMCTBA. BerancnurensHas Gopmyna.



138. ®opmyna ['puHa.

139. VYcnoBus HE3aBUCHUMOCTH KPHUBOJMHEMHOIO MHTErpajia OoT IIyTH HHTerpupoBaHus. Kpurepuit
nostHoro nuddepenuaia B 0O4HOCBI3HONW 00J1acTH.

140. ITepBas kBagpatuyHas popma MoBepXHOCTH. [1momans MOBEpXHOCTH.

141. OpuenTanus moBepxHOCTH U €€ Kpas. KycouHo-riagkue mnoBepXHOCTH.

142. IToBepXHOCTHBIE HHTEIPAJIBI IEPBOTO M BTOPOTO poja. BeruucnurensHbie GopMyIbl.

143. ®opmyna Crokca.

144. Bekropnas TpaktoBka (opmynsl Ctokca. I'eomMeTpudeckoe orpeneneHue poTopa BEKTOPHOTO
OIS

145. ®opmyna I'aycca-Octporpaackoro, €€ BEKTOpHas TpaKTOBKA. I'eomeTpuyeckoe omnpezeseHue
JTUBEPreHIINN BEKTOPHOTO IOJIA.

146. IlonunuHelinple aHTUCUMMETpHUHBIE GopMbl. BHenHee nponsBeaenue GopM u ero CBOMCTBA.
147. Muddepenumanbupie hopmbl. Onepanuu BHemHero nuddepeHupoBanus u nepenoca GopM, ux
CBOMCTBA.

148. Tlonste wMHOrooOpasus. OpueHTaluus MHOroodpasuss u ero kpas. HuTerpupoBaHue
muddepeHnranbHeIX GopM Ha MEHOTO0Opasuu. Obmmas ¢popmyna Ctokca (6e3 J0OKa3aTeIbCTBA).

Koumpom: 0c60enuA Komnemenum?

Ne Bun xouTpons KonTponmpyembie pa3ziaesnbl KomnereHimm, KOMIOHEHTH]|
o\ KOTOPBIX KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1-Paznen 3 B 1-M cemecTpe VK-3, OIIK-1
KoHTp.paboTa(ripos | Pasgen 1- Paznen 3 Bo 2-M cemecTpe
€pKa U OLICHKa) Pazpnen 1- Paznen 3 B 3-m cemecTpe
Paznenl —Paznen 3 B 4-m cemecTpe
2 TectupoBanue. Pasznen 1-Paznen 3 B 1M cemectpe YK-3, OIIK-1
[ToaroroBka k| Pasznmen 1- Pazgen 3 Bo 2-M cemecTpe

rectupoBanuto(omue | Paznen 1- Pasnen 3 B 3-M cemectpe
HKa pe3ysabTaToB) | Pazgenl — Paznen3 B 4-M cemecTpe

3 CamocrositensHoe| Paznen 1-Pasgen 3 B 1m cemectpe YK-3, OIIK-1
perieHne Pazgen 1- Paznen 3 Bo 2-m cemectpe
[IPaKTUYECKUX Pasnen 1- Paznen 3 B 3-m cemectpe
BagaHui Paznenl — Pa3znen3 B 4-m cemecTpe
(aynuTopHas)

4 3auer B Pa3znen 1-Paznen 3 B 1-m cemectpe YK-3, OIIK-1

1 cemectpe

5 Ox3amMmeH Bo 2 VK-3, OIIK-1
CEMECTpe Paznen 1- Paznen 3 Bo 2-M cemectpe

6 3ayeT ¢ OCHKOH B VK-3, OIIK-1
3 cemectpe Pazpen 1- Paznen 3 B 3-m cemecTpe

7 3ayer ¢ onenkoir B Pazgen 1- Pasnmen 3 B 3-m cemectpe | YK-3, OIIK-1
3 cemectpe

7. YdeOHoO-MeTOAHMYeCKOe M MAaTepHAIbHO-TeXHHYeCKOe ofecrnevyeHHe AUCHHUIINHBI
(MoayJis1) 3JIeMeHTapHasi MaTeMaTHKA

[lepeyeHr OCHOBHOW M JOMOJHUTEIBHOW YYeOHOW JIHTEpaTyphl, HEOOXOAUMOM JIsI OCBOCHHS
JUCLUIUIMHBI (MOJyJIsl) AUCKPETHAs MaTeMaTHKa.

K ocHoBHOIT (00s13aTebHOI) JUTEpAaType OTHOCITCS YYCOHHKH, Yy4eOHBIE TOCOOHWs, ydeOHO-
METOAMYECKasl JIUTEpaTypa W MOHOTpaguH, H3YYCHHE KOTOPBIX SBIAETCS O0O0sA3aTENbHBIM IS
OBJIQJICHUS 3HAHUSIMU B TIOJTHOM 00beMe MO TUCHUIUIMHE B COOTBETCTBUU C JaHHOI mporpammoit. K
OCHOBHOM, TNpeXJe BCEro, OTHOCUTCS JUTeparypa, uMeromas rpud MuHHcTEepcTBa 00pa3oBaHHs U



Hayku Poccuiickoit ®Penepanuu uiaum  Y4eOHO-METOAMYECKOTO OOBEIUHEHHUS, PEKOMEHIYIOUTUX
W3JIaHuE K MCIOJIb30BaHUIO B Y4eOHOM mporiecce. B crrcke OCHOBHOW JUTEpaTyphl YKa3bIBaCTCS HE
0oJjiee MATH WCTOYHHUKOB, UMEIOIIMUXCSA B JOCTATOYHOM KojudecTBe B (GoHAe Ombmuorexku. Ecmum
JOCTYIHA JJICKTPOHHAs BEpCUsl YYCOHHMKOB, y4eOHBIX MOCOOWMH W T.A., CIIEAYyeT yKa3aTh IJIs HHX
pPEXUM JO0CTYIIA.

K 1monomHUTENbHON OTHOCHTCS IMTEpaTypa, pPEKOMEHIyemas OakalaBpaMm, MarucTpaMm Ui
CaMOCTOSATEIILHOTO HM3YYCHHS IPU BBIITOJHEHUH KypCOBOTO MpoekTa (padoThl), y4eOHOH Hay4dHO-
UCCIICIOBATENILCKOM paboOThl, MpU HamucaHUM pedepaToB, s MOATOTOBKM K CEMHHApawm,
MPAKTUYECKUM 3aHATHSAM, JAOOPAaTOPHBIM paboTaM W JPYTrdM Y4YeOHBIM 3aHATHAM, a TaKKe I
yrayOJIeHus ¥ pacIupeHHsI 3HAHHIA 110 TaHHOW TUCIIUILINHE.

Bce wWCTOYHMKM B OCHOBHOM M JIOTIOJHUTEIBHOW  JIUTEpaType JalOTCd C  IOJTHBIMH
OoubmrorpaUuecKMMU ONMHUCAHUSIMUA B COOTBETCTBHUU C POCCHMCKHM WIIM 3alagHbIM CTaHAapTaMH
oopMIIeHHS.

Jlyst MarucTpaTypbl 00s3aTEIbHO HATMYUE JINTEPATYPhl HA AaHTTTUHCKOM SI3BIKE.

7.1. YueOHasi iuTeparypa:

1. Kynpsisues JI.[I. «Marematuueckuii aHainus»

2. 3opuu B.A. «MaTemaTuueckuii aHaIu3»

3. Bunorpanosa M.A. «3angauu u ynpakHeHUsI 10 MAaTEMAaTUYECKOMY aHAJIU3Y»

4. Nemunosud b.I1. «COopHUK 3a1a4 1 yNpaKHEHUM 110 MATEMAaTUYECKOMY aHAIIU3Y»
5. ®uxrenronsl I'.M. «OCHOBBI MAaTEMaTUUECKOT'O aHAIN3a)

7.2. UnTepHeT-pecypchbl
1. ®enepanbubrii moprain http//edu.ru
2. DnektpoHHbIe katanoru Hayunoii 6ubnmorexku 'Y http//elib.dgu.ru

7.3. IlporpammHoe obecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepunainbHO-TeXHHYeCKoe o0ecnieyeHue

B opranmsanuum ydeGHOro mporecca HEOOXOTUMBIMH SBISIOTCS CpPEICTBA, OOECIEeYMBAIOIIUE,
ayJIMOBU3yaJIbHOE BOCIPUATHE Yy4eOHOro marepuaya (CHelUali3HUpOBAaHHOE JE€MOHCTPAIMOHHOE
obopyoBaHue):

1./locka n men (unu 6oJiee COBpEeMEHHBIE aHAJIOTHH )

2. KOMITBIOTEpHBIE U MYJIbTUMEINHHBIE TEXHOIOTHH

3.MUKpOOH U COOTBETCTBYIOIIME YCTAaHOBKM (isi paboThl B OONBLIMX AayAUTOPUSAX C
MHOTOYHCIIEHHBIMH T'PYTIIaMH CTYICHTOB)



Pabouast mporpamMMa IUCIUIUTMHBI «MaTeMaTU4ecKUil aHaiM3» COCTaBICHA B COOTBETCTBUH C

tpeboBanusiMu PI'OC BO mno nHanparnenwio mnoarotoBku 03.03.02 ®dusumka, yTBEPKIESHHOTO

npuka3zoM MuHHCTEpcTBa oOpa3oBanus u Hayku Poccuiickoit ®eneparuu ot « 07 » aBrycra 2020 r.

Ne 920.

[Tporpammy coctaBuia: 1oueHT kadenpsl «MaremaTnyeckuit ananusz» M. M. AnbGoraunesa

[Tporpamma omoOpena Ha 3acenanuu Kadeapbl « MaTeMaTHUECKUN aHAITU3»
[Tpotokon Ne 10 ot «20» utonst 2022 roga

[IporpamMMma coriacoBaHa ¢ 3aBeAyIONIUM BhImycKaromen kadenpoit Hanbruesoit M. A.

[Tporpamma omo0peHa YueOHO-METOMUECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (PaKyIbTeTa

IIporoxoin Ne 10 ot «22» uronst 2022 rona

[TporpaMma paccMOTpeHa Ha 3acelaHiU Y 4e0HO-METOANYECKOTO COBETa YHHBEPCHTETA

[Tpotokon Ne 10 ot « 29 » wutons 2022 r.



Caelennst 00 YTBep:KI€HUM TMPOrPaMMbl HAa OYepelHOl Y4eOHBbIIi T0Jd W PerucTpanuu
M3MeHeHu

VueOnkbIi Pemenue BHecenHble M3MEHEHUS Iloamnuce 3aB.
roJ Kadeapsl kadeapou

(Ne  mporoxkona,
J1aTa)




