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1. Iean ocBoeHMs TUCHMIIHHBI

[enstmMu 0CBOEHMS IUCUUIUIMHBI (MOLys1) «MaTeMaTuuecKuil aHaJIu3» SBISIOTCSA: 03HAKOMIICHHE C
(GyHAaMEHTaIbHBIMU METO/AaMHU HMCCIIEI0OBAHUS NEPEMEHHbBIX BEIMYMH ITOCPEICTBOM aHAIM3a OCHOBY
KOTOPOTO COCTaBIsieT Teopus Au(PEepeHIInaNbHOTO W HUHTETPAbHOTO HucYucieHus. OO0beKTaMu
U3y4eHHs B JIaHHOW TUCLMIUIMHE SIBISIOTCS, Mpexae Bcero, GyHkuuu. C ux MOMOLIbI0 MOTYT OBITh
chopMyIHpPOBaHBl KaK 3aKOH MPHPOJBI, TaK M Pa3HOOOpA3HbIE MPOLECCH], MPOUCXOIAIINE B
9KOHOMMKE, IPUPOJE, TEXHUKE.
®opmupyemble TUCLUIUIMHON 3HAHUS M YMEHUs TOTOBAT BBITYCKHMKA JaHHOW 00pa3oBaTENIbHOM
IPOTrPaMMBbI K BBITIOJHEHHUIO CIEAYIOIMIHUX 0000IEHHbBIX TPYI0OBbIX (DYHKIIMIA:

- 2320. IlpenogaBarenu B CpeaHel IIKOJIE
- 2340. IIpenomaBaTeny B CHCTEME CICILMAILHOIO 00pa30BaHus

Kon u O0001meHHbIe TPYAOBbIe GYHKIMHA Tpyaossie GyHKIIUHA
HAMMEHOBaHUeE Kon HanmeHoBaHue Yposenn HanmeHoBaHue Kon Yposenn
npogeccnoHaIbH KBaIn(puKa (moxypoBen
oro 1970} 4 b)
CcTaHJapTa KBaJIH(puKa
HH

01.001 Iegaror [legarorngeckas O6menenarornuec| A/01.6
(memaroruueckast NeATEIHLHOCTD 10 Kast QyHKIHS. 6
JEeSITeLHOCTD B MPOEKTUPOBAHUIO U OO0yuenne
JIOIIIKOJIEHOM, peanmzanuu Bocrnurarensnas | A/02.6
Ha4aIbHOM 00pa3oBaTeIbHOrO JIESTEIIbHOCTh 6
o01ieMm, A | mporuecca
OCHOBHOM 00111eM, 00pa3oBaTeNbHBIX 6
CpeaHeM 00IeM OpraHu3alusIxX PasBuBaroras AJ03.6
o0pa3oBaHKH) JIOILIKOJILHOTO, EATEIILHOCTD
(BOCTIMTATEIID, HaYaJILHOIrO OOIIETO, 6
YUHUTENb) OCHOBHOTO 00111eTO,

CpEIHET0 00IIero

o0Opa3oBaHuA

[legarornueckast [lenarornyeckas

JISATEIILHOCTD 10 JIESITEIIbHOCTD 110

MPOEKTUPOBAHUIO U peanuzanuu

B | Peammsaiuy 6 IporpaMm B/03.6 6

OCHOBHBIX OCHOBHOTO U

0011e00pa30BaTENbHBIX CpeIHEro

porpaMm o0iero

o0pa3oBaHHs

2. Mecro nucuumiannel B cTpykrype OITOII 6akanaBpuara
JucnunnuHa sSBIsSETCS OAHOW M3 OCHOBHBIX TUCIUILIMH 0a30Bo#l (00mIenpodecCHOHATBHOM) YacTH

npo(hecCHOHANBFHOTO IMKJIa Y4eOHOTo IUIaHa MOATOTOBKM OakamaBpa mo HampaBieHuto 01.03.01.
«Marematukay. ucuumiuHa «MaTeMaTUYeCKUd aHalu3» SBISAETCS JIOTMUECKUM MPOAOIKEHHUEM
Kypca dJIeMeHTapHOW Mmarematuku. [l ee u3ydeHHs] HEOOXOAUMBI 0a30Bble 3HAHUS: anreOpsl,
alieMeHTapHbIX  (yHKIUH, ymeHwe auddepeHuupoarb. JlaHHas  AUCHUIUIMHA  SBISETCS
NPEIIECTBYIOMICH ISl U3YYEHUS CIEeIYIONNX AUCIUIUINH: « Teopusi BEpOSTHOCTEH, MaTeMaTHIECKas
CTaTUCTHKA,  CIy4YalHbIE  TPOLECCH»,  «AHATUTHUYECKass  TeoMmeTpusi»,  «OOBIKHOBEHHBIC
Qg depeHIanbHble ypaBHEHUS Y, «DYHKIIMOHATBHBIN aHAIN3Y.




3. Pe3yabTaThbl 0CBOEHUS TUCHHUILIMHBI (MOYJis1) MaTeMaTH4YeCKUii aHAIU3
Hpouecc HU3YyUCHUA JUCHUIUIMHBI HaIIpaBJICH Ha q)OpMI/IpOBaHI/Ie 9JICMCHTOB CJIICAYIOIINX

komneTreHuuil B coorBercTBUr ¢ ®I'OC BO no nanHOMy HanmpaBJICHUIO:

3aKOHOMEPHOCTH
OTIEIbHON
peIMETHOM 00JIacTH

0Opa3oBaHMs B MUPE, 3TAIbI
pa3BUTUSI MATEMAaTHUKH.

YMeeT: cucTeMHO aHaJIM3UPOBaTh
H(OpMAITHIO, COTTOCTABIISITH,
1e71aTh BBIBOIBI.

Bianeer: coBpeMEHHBIMU

Kon HaunmenoBanue WNunukaTop aoctuxkeHus B pesynprare ocBoeHUs
KOMTIIETCH- KOMIICTCHITHH KOMIIETeHIIUHT JTUCITUTUIMHBI 00YJarOIIunCs
10707 JIOJKEH:
VK-6 Crnocoben ympasisats| YK 6.1: Mcnons3yer 3HaTh:
CBOHMM BpPEMEHEM, WHCTPYMEHTBI U METObBI Lenu v 3a7aun HAyYHBIX
BBICTpauBaTh U YIPABJICHUS BPEMEHEM TTPU UCCIIEIOBaHUI 110
peain30BbIBaTh BBITIOJTHEHUH KOHKPETHBIX 3a/1a4,| HampaBlICHUIO
TPACKTOPHIO MIPOEKTOB IIPU JOCTUKEHUU NeSITeNIbHOCTH, Oa30BbIE
caMOpa3BUTHUS Ha MOCTABIIEHHBIX IIEJICH; MPUHIIMITB K METOJIBI X
ocHoBe npunnunoB | YK 6.2: Onpenensier OpraHHu3al; OCHOBHbIE
o0Opa3oBaHus B MIPUOPUTETH COOCTBEHHOM MCTOYHUKU HAyYHOU
TEUCHUE BCEH KU3HM | JEATEIHHOCTH, TUYHOCTHOTO nHpopmaiuu u TpeOoBaHUS
pa3BUTUA U TPO(HECCUOHATIBHOTO | K MPEACTABICHUIO
pocra. MH(OPMaLMOHHBIX
YK 6.3: OuenuBaet TpeboBaHus | MaTepuanos; CIIOCOObI
PBIHKA TPy U TIPEITI0KECHHS onpe/eIeHUsI BUJIOB U TUIIOB
00pa3oBaTeNbHbIX YCIYT AJIs npodeccuoHaNbHbIX 3a1a4,
BBICTPAaWBaHUS TPACKTOPHH CTPYKTYypUPOBaHHUE 3324
COOCTBEHHOTO Pa3IMYHBIX TPYIIIL,
poeccroHaIbHOTO POCTa; (hopMyTUpPOBKA U3BECTHBIX
VYK 6.4:Ctpour YTBEPXKICHUH, CICACTBUN U3
npodeccnoHalbHYIO Kapbepy U | HHUX
OIIpEAEIISET CTPATETHUIO YMmeTs:
npodeccuoHabHOro pa3Butust; | CocTaBisTh OOIIMIA IJIaH
paboThI 1O 33/1aHHOI TeMe,
npeayiaraTh METOIbI U
croco0bl 00paboTKU
pe3yNbTaToB, IPOBOIUTH
UCCIIeIOBAHUS 110
COTJIACOBAaHHOMY C
PYKOBOJHUTENEM TUIaHY,
MPEACTABIISITH TIOJYICHHBIS
pe3yNbTaThl, BEIOUPATH
Haubosee 3 pexTuBHBIE
METO/bl PEIICHHS] OCHOBHBIX
THUIIOB 33/1a4,
BCTPEUAIOIIUXCS B
MaTeMaTHKe.
IK-1 (Crioco0eH orpenenuTs | 3HaeT: 0COOEHHOCTH Brnanerts:
oO1He HGopmMbl U COBPEMEHHOTO 3Tara pa3BUTHUS CHUCTEMATUICCKUMHU

3HAHUSIMHU 110 HaHpaBHCHI/IIO
JEATEHHOCTH;
yIIIyOJICHHBIM 3HAHUSAMU 110
BBIOpaHHOM
HaHpaBHCHHOCTI/I
MOJITOTOBKH, 0a30BLIMHU




METOJaMH, METOIOJIOTHEH
Hay4YHO-HCCIIE0BATENBCKOMN
[ICATEILHOCTH B 00JIaCTH
MaTEMAaTUKHU, JEMOHCTPUPYET
MOHMMaHUE OOIIEH CTPYKTYPBHI.

HaBbIKaMU MPOBEACHUS
HAy4YHO-UCCIIEI0BATENbCKUX
paboT Mo mperIoKEeHHON
TEMeE.

OIIK-1

Cnocoben
MPUMEHSTh
(dbyHIaMEHTAIbHBIC
3HaHUS,
MOJTyYCHHBIC B
obacTu
MaTEeMaTHYECKHX
WJTM €CTECTBEHHBIX
HayK, U
WCIIOJIb30BaTh UX B
npodeccnoHaTBEHOM
TS TEeIbHOCTH

3HaeT: MeToasl
UCCIIEeI0BAHMS,
IIPUMEHSIEMbIE B
MaTE€MaTUYeCKOM aHaJu3e,
KOMILJIEKCHOM U
(GyHKLIMOHATIHHOM aHAIH3E,
anredpe, aHATUTHICCKON
T€OMETPUU U TOTIOJIOTHH,
G hepeHIHATBEHBIX
YpaBHEHUSX, JUCKPETHOM
MaTeMaTuKe 1
MaTeMaTHYECKOM JIOTHKE,
TEOPHUH BEPOSTHOCTEM,
MaTeMaTU4YeCKOMN
CTaTUCTUKE U CIy4alHbIX
Ipoleccax, YUCICHHbIX
METO/1aX, TEOPETUUYECKON
MEXaHUKeE.

VYmeer: [Tyonuyuno
JIOKa3bIBaTh U OOBACHSITH
dbyHIaMEHTAJIbHBIC
pe3yabTaThl B
COOTBETCTBYIOIIUX
paszzenax MaTeMaTHKU.

Bnaneer: HaBpikamu
CTPOroro J0Ka3aTeabCTBa
YTBEPXKIACHUI B 00JIaCTH
MaTEMaTUYECKOro aHalu3a,
KOMILJIEKCHOTO U
(GYHKIIMOHATHHOTO aHAIH3a,
anredpbl, AaHATUTUYECKOM
T€OMETPUH,
nuddepeHnraIbHON
T€OMETPUU U TOTIOJIOTHH,
b depeHInaTbHBIX
YpaBHEHUH, JUCKPETHOMN
MaTeMaTHuKe 1
MaTeMaTHYECKOH JIOTUKH,
TEOPUU BEPOSITHOCTEH,
MaTeMaTU4ECKON
CTaTUCTUKE U CITy4alHBIX
MIPOLIECCOB, YUCICHHBIX




METOJI0B U TEOPETUYECKOU
MEXaHHUKE.

4. CTpykTypa u coaep:KaHue TUCHMILUINHBI (MoayJ/si) MaTteMaTu4eckuii aHaIM3

4.1. CTpyKTypa JUCHUIIHHBI (MOIYJIA)

OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTaBIsAeT 23 3a4eTHBIX eAMHUIIBI, 828 "acos.

Bun yuyeoHoii padoTsl Bcero IopsiakoBbIii HOMEpP
cemMecTpa
1 2 3 4
O01mas TpyI0eMKOCTh AUCITUILUINHBI BCero (B 3.€.), B 23 3.e. 5 5 4,75 | 8,25
TOM YHCJTIE:
Kypcogoii mpoekt (pabota) HE MPEAYCMOTPEHO
AynuTopHBIE 3aHATHUS BCETO 394 100 108 84 102
(B akazm. yacax), B TOM YHCIIE:
Jlexun 142 36 36 36 34
[TpakTH4ecKue 3aHATHsI, CEMUHAPHI 252 64 72 48 68
JlaboparopHbie pabOTHI
CamocTosiTenpHas paboTa BCero (B akaj. yacax), B TOM 353 53 45 87 168
YqHucle:
KCP
DK3aMeH 81 27 27 27
OO01mas TpyI0eMKOCTh AUCITUTUIAHBI 828 180 180 171 297
Ne Bunbl yaeOHo# paboThI, BKIIIOUAS DopMbI TEKYLIETO
/ CaMOCTOSITENILHYIO pabOTy CTYZCHTOB U KOHTpOJIA
No TPYIOEMKOCTh (B Hacax) ycneBaeMocTH (1o
HanmenoBanue HEJIENSIM CEMECTpA).
pa3neoB U TEM DOpMBI IPOMEKYT.
JMCUHMIUTMHBI (MOJLJIsT) Aynautopnas pabota CamocrosTenbHas arTecT
pabota
'8 0 Q <
= S ;; 52 | g % § g 2
- S, |8 |9E[ 848
|22 |T|s|& |§48¢8| 43¢
5 o= el a| ¥ 83 d | d 4 8
o = | 2 | §8 s 2] o dd¢g & 4 8 4
3 o 5 | g g5l 28| &|cE d 48 2 8 & g
2 8 = g |9 <l 8522 @948 8| 8 & >
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4
Cemecrp 1 180 |36 | 64 80
Pazgen 1 10 15
Tema 1.1: DireMEeHTBI TCOpHU 3 5
MHOXECTB
Tema 1.2.: JlelicTBUTENbHBIC 2 5
qucia
Tema 1.3.: YnucnoBble GyHKITUH 5 5




Paznen 2 8 16
Tewma 2.1.: [Ipenen uncnoBoit 3 5
MOCJICIOBATEILHOCTU
Tema 2.2:IIpenen unciaoBoit 2 6
dyHKIH
Tema 2.2.: HenipepbIBHBIE QyHKIIMN 3 5
Paspnen 3 18 33
Tewma 3.1.: [IpoussoaHbie u 4 6
g depeHnnans
Tema 3.2.: OCHOBHBIE TEOPEMEI O 4 6
mrddepeHIIpyeMbIX HYHKITHIX
Tewma 3.3.: [IpaBmio Jlomurans 3 5
Tema 3.4.: ®opmyna Teiinopa 2 5
Tema 3.5.: IIpunoxenue 3 6
i epeHnInaTbHOr0 HCUUCTICHUS
K UCCIICIOBaHMIO ()YHKIMH
Tema 3.6.: OG1iee NOHATHE 2 5
npezena: mpejen 1o oase
Cemectp 2 180 (36 72 45
Paspen 1 3 8
Tewma 1.1.: Heonpenenenupiii 5 8
HHTErpan
Paspnen 2 16 35
Tema 2.1.: OnpeneneHHbIN 4 7
HHTErpa
Tema 2.2.: HecoOGcTBeHHBIE 3 7
HHTErPasibl
Tema 2.3.: Merpuueckue 3 7
MIPOCTPaHCTBA
Tema2.4.: KOMIaKTHOCTD B 3 7
METPUYECKUX MTPOCTPAHCTBAX
Tewma 2.5.: HenpepbiBHBIE 3 7
0TOOpakeHHsI B METPHUECKUX
MIPOCTPAHCTBAX
Pa3ngen 3 15 29
Tema 3.1.: [IponsBoanbIe U 5 8
nuddepernnanst GyHKIHNA MHOTHX
MEPEMEHHBIX
Tema 3.2.: JIokanbHEIS 4 7
IKCTPEMYMbI (DYHKIMH MHOTHX
MIepEeMEHHBIX
Tema 3.3.: HestsHbBIE PyHKITUM 7
Tema 3.4.: YcaoBHBIN 7
BKCTpEMYM
Cemectp 3 171 |36 48 87
Paszen 1 7 6
Tema 1.1.: YUncaossle psiabl 7 6
Pazaea 2 13 18
Tema 2.1.: PyHKIIMOHaAbHBIE 4 6
110CAe40BaTeAbHOCTU U PAADI
Tema 2.2.: CreneHHbIe psiibl 5 6




Tema 2.3.: Paast Oypre 4 6
Pa3aea 3 16 24
Tema 3.1.: VIHTerpaasi, 4 6
3aBUCAIINE OT IapaMeTpoB

Tema 3.2.: DiinepoBbl HHTETPaJIbI 4 6
Tema 3.3.: TIpeoGpasoBanue 6
Dypre

Tema 3.4.:AcuMnITOTHYECKIE 4 6
Ppa3A0>KeHus

Cemectp 4 297 (34 |68 195
Pazpgeal 22
Tema 1.1.:Mepa JKopaaHna 2
Tema 1.2.: KpaTHblil uHTErpas 10
Pumana

Pazaea 2 13 28
Tema 2.1.: Kpusrie

Tema 2.2.: KpusoanHerHsnie 5
VMHTerpaAasl

Tewma 2.3.: IloreHImaabHbIE 4 7
BEKTOPHBIE IT0AS

Tema 2.4.: opmyaa I'puna 3 7
Pazagea 3 14 26
Tema 3.1.: IloBepxHocTHI

Tema 3.2.: [loBepxHOCTHBIE 7
MHTerpaAasl

Tema 3.3.: Popmyaa Crokca

Tema 3.4.: Popmyaa

Ocrporpaackoro- I'aycca

Tema 3.5.: O6mas popmyaa 2 6

Crokca

DK3aMeH

4.2. Conep:xaHue TMCHMILIUHBI (MO1YJIs1)

1 CEMECTP
Pazoen 1

Tema 1.1. DnemMeHTB TEOPUM MHOXKECTB

1. CBoiicTBa TEOPETUKO-MHOKECTBEHHBIX omnepanuii. dynkiuu. CBoiicTBa 00pa3oB U Mpo-

00pa3oB.

2. MeTroa maTeMaTH4eCKOW UHIYKIIUH.
3. MomHocTh MHOecTB. CU€THBIE M HECUETHBIE MHOXeECTBA. Teopema KanTopa.

Tema 1.2. JlelicTBUTENbHBIC YHACIA
1. Monyne BemectBeHHoro uncia. HepaBeHcTBa ¢ MoayneMm.

2. I'eomeTpryeckast HHTEPIPETALN BEIECTBECHHBIX uncell. [Ipenenbubie TOUKH, OTKPBITHIE
Y 3aMKHYTBIE MHOXKECTBA Ha YMCIIOBOM IpsiMoii. PaciinpenHas yucnosas npsmasi.




3. HaxoxieHHre TpaHeil YMCIOBbIX MHOKECTB.

Tema 1.3. YucnoBsle GyHKIUN

1. Yucnosble pyHkiyu. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Tepuoandeckue GyHkuuu. Oc-
HOBHBIE JIEMEHTAPHbBIE (PYHKIIUH U UX TPaPUKH.

2. Pemennie pyHKIMOHAIBHBIX HEPABEHCTB METO/IOM UHTEPBAJIOB.

3. IlocTpoenue rpadukoB GyHKIUH.

Pazoen 2

Tema 2.1. IIpenen 4rciioBOM MOCIIEI0BATEIbHOCTH

1. HaxoxaeHue mpe/ienioB YUCIOBBIX MOocaen0BaTeIbHOCTeH. Tabnuia 3KBUBaIeHTHBIX T10-
cienoBarenbHocTed. CpaBHEHHE POCTa MOCIEA0BATEIIbHOCTEH.

2. IloanocienoBaTEeNbHOCTH M YaCTUYHBIE MPeeIbl. BepXHUI 1 HYXKHHM Mpeesbl noclie-
JI0BaTEJIbHOCTH.

Tema 2.2. Ilpenen yucioBoil pyHKIMH

1. HaxoxaeHnue npeenoB YMcaoBbIX (yHKIMM. Tabnuna sxkBuBaieHTHbIX QyHKIUN. CpaB-
HEHHUE pocTa QYHKIUH.

2. Pa3znoxxeHrne OCHOBHBIX AJIEMEHTApHbBIX (PYHKLUN 10 IEPBOro NOPSAIKa MAJIOCTH.

3. Ognocroponnue npenensl. beckoHeunsle npeaensl GyHKIUU. YacTHUHBIE IPEAEIBI,
BEPXHUI 1 HIDKHUH MTpeaesbl ()yHKIHH.

Tema 2.3. HenpepbIBHbIE PYHKIINH

1. UccnenoBanue ¢pyHKIMM Ha HempepbIBHOCTH. Kiaccudukanus Touek pa3poisa.

2. CBoiicTBa HEMPEPHIBHBIX (PYHKIIUHA.

Pa3zoen 3

Tewma 3.1. IlpousBoausie u nuddepeHuanb

1. I[TpousBoaHas GyHKIMH, €€ T€OMETPUUYECKUN U PUINUECKHUIT CMBICII.

2. Texnuka qudepeHpoBanus GyHKINH.

3. l'eomeTpuueckue npuiaoKeHus mpou3BoHOM. [IpubamkeHHOE BRIYUCIICHHE 3HAYCHU I
byHKIHI ¢ momoIso quddepeHInanoB.

4. Beicmne npousBoHbie. Bricmue nuddepennuansr. opmyna Jleitoauna.

Tema 3.2. OcHoBHBIE TeopeMbl 0 T HepeHIHPYEMbIX QYHKIIHIX

1. Teopemst Depma, Pomms, Jlarpamxka, Komu. Teopema lapOy o mpomMexXyTOUHBIX 3HAUE-
HUSAX TPOU3BOAHOM.

Tewma 3.3. IlpaBuna Jlonurans

1. ITepBoe npasunoJlonurans

Bropoe npasuito Jlonurans

HeomnpenenenHoctu Apyrux BUIOB.

Tema 3.4. ®opmyna Teinopa

1. Pa3noxeHne OCHOBHBIX 3JIeMEHTapHbIX QyHKIUi o Gpopmyine Teitnopa. [lpumenenue Gpopmyiisl
Tetinopa ayis BeraucieHus npenenos. [[pubauxeHHbIe BEIMUCICHUS C TTOMOITBI0 popMyiibl Teitnopa.
Tema 3.5. Ilpunoxenuns auddepeHnnanbHOro HCYUCICHUS K UCCIeI0OBaHUIO (DYHKITHA.

1. HaxoxaeHrne mpoMeKyTKOB MOHOTOHHOCTH U JIOKAJIbHBIX AKCTPEMYMOB (DYHKIIMH.

2. HaxoxaeHue ria00anbHbIX 9KCTPEMYMOB (DYHKIIMHU, HENPEphIBHOW Ha oTpe3ke. Haxoxnenue
TOYHBIX TpaHel QyHKIINH.

3. HaxoxeHue BBIMYKIBIX (GYHKIUI U TOUEK meperuoa.

4. HepaseHcTBO MeHceHa U ero mpUMeHeHHs.

5. Acumnrotsl pynkuuu. Iloctpoenue rpagukoB GyHKIHI € TOMOIIBIO TPOU3BOIHBIX.

Tema 3.6. OO1ee noHATHE TIpeea: mpeaen mo oase.

1. [Tonsatue 6a3bl. [Ipumepsr 6a3. [Ipenen uncnoBoit pyHkmu mo 6a3e. CBoicTBa GYHKIIUA UMEFOIIINX
npezen 1o 6ase.

2. IIpenen no I'eline. DKBUBAJICHTHOCTH JBYX ONPENEIICHUH Tpeena B Ciydae CUYETHO-TIOPOKIEHHBIX
6a3. DKBUBaJICHTHbIE 0a3bl, PUIBTPHI.



2 CEMECTP

Pa3zoen 1

Tema 1.1. Heonpenen€uuplii UHTETpai

1. OcuoBHbIe onpeneneHust. CBOMCTBA HEONIPeaeIeHHOTO HHTerpaia. Tabmuia nepBooOpa3HbIX
OCHOBHBIX 3JIEMEHTapHbIX (DYHKLIUH.

2. NaTerpupoBanre METOJOM 3aMEHBI i METOJIOM TOABEACHMS PYHKIIMU 10T 3HAK nudde-peHrmana.
3. UaTerpupoBanue GyHKIUN 1O YACTSM.

4. aTerpupoBaHue palMoOHAIbHBIX ()YHKITHA.

5. MHTerpupoBanue 1poOHO-IMHEHHBIX UPPAMOHATBHOCTEH.

6. luddepennmanbHblii OMHOM.

7. nTerpupoBaHue KBaJpaTUYHbIX UppalimoHaibHocTel. [loacTanoBku Diepa.

8. InTerpupoBaHue TPUTOHOMETPUUECKHUX BbIPAKEHUIN. Y HUBEpCAIbHAs TPUTOHOMETpUYECKas
MO/ICTAHOBKA.

Pa3zoen 2

Tema 2.1. OnpenenéHHbIi HHTErpa

1. HaxoxxaeHue onpeaesieHHbIX HHTEerpaioB 1o ¢popmyie Hetorona-Jlelioanna. 3amena ne-peMeHHbIX
Y MHTEIPUPOBAHUE I10 YACTAM B ONPEACIICHHOM UHTErpalie.

2. 'eomeTrpuyeckre U GU3NIECKUE TPUIIOKEHUS ONPEACTICHHOTO HHTETpajia. Berancinenue miomniaeit
IUIOCKUX (UTYP B JEKAPTOBBIX U MOJSPHBIX KOOpAUHATaX. Beruncienue o0beMOB Tel U IUIOMaeiH
noBepxHocTel BpaueHus. HaxoxxaeHue neHrpa macc.

3. UHTerpai ¢ nepeMeHHbIM BEPXHHUM NpeaeiaoM. HernpepblBHOCTh HHTETpalia 10 BEpXHEMY MPEECIY.
JuddepeHnmrpoBanue HHTETpaja 1Mo nepeMeHHOMY Mpeeny.

Tewma 2.2. HecoOcTBeHHBIC HHTETPAIIBI

1. Beruucnenue HecoOCTBEHHBIX HHTErPaioB 110 popmyiie HeroTona-JIeiOnumiia.

2. UccnenoBanue Ha CXOJMMOCTb HHTETPAJIOB OT 3HAKOMOCTOSHHBIX (PYHKIIHI ¢ 0JJHOI ocoOoi
TOYKOM.

3. VccaenoBaHue Ha CXOAMMOCTb HHTETPAIOB OT 3HAKOMOCTOSHHBIX (DYHKIIMH C HECKOJIBKUMU
0COOBIMU TOYKAMHU.

4. UccnenoBaHue Ha CXOJIUMOCTh MHTETPaJIOB OT 3HaKoNepeMeHHbIX (yHKUMU. [Ipu3naku AGens u
Jupuxie cXxoquMoCTH HECOOCTBEHHOTI'O MHTETpaIa.

5. AOcomoTHast CXOAMMOCTb HECOOCTBEHHBIX HHTerpanoB. Kpurepuii Kommu cxonumocTtu
HECOOCTBEHHOTO MHTErpaJa.

Tema 2.3. MeTtpudeckue npocTpaHCTBa

1. Ilousarue meTpuyeckoro npocrpaHcTsa. [loHsTHE HOpMUPOBAaHHOTO IpOCTpaHcTBa. [IpumMepsl
METPUUYECKUX U HOPMUPOBAHHBIX TPOCTPAHCTB.

2. OxpecTHOCTH. OTKPBITHIE U 3aMKHYTbhIE MHOXKECTBA, CBA3b MEXy HUMH. BHYTpEHHOCTS,
IIPOU3BOTHOE MHOKECTBO, 3aMbIKAHHUE, BHEIIHOCTh, TPAHUILIA.

3. llpexen GpyHKIMU cO 3HAUSHUSIMHA B METPHUUECKOM TIpocTpaHcTBe. CBoiicTBa mpenena. [Ipexen
nocienoBarenbHOCTU. [penen GpyHKIUM B TOUKe.

Tema 2.4. KOMIIaKTHOCTh B METPUYECKHUX MTPOCTPAHCTBAX

1. ITontHbIe IpocTpancTBa. [IprMephl MOIHBIX TPOCTPAHCTB.

2. IIpenkoMITakTHBIE U KOMITAKTHBIE MHOKeCTBa. KpuTepnii KOMIIaKTHOCTH METPUYECKOTO
npocTpancTBa. KoMIakTHOCTh B TEPMHUHAX MOKPBITHH.

Tema 2.5. HenpepbIBHBIE OTOOpaXKEHUS METPUUECKUX MTPOCTPAHCTB

1. HenpepsiBHOCTB B TOUKe. HenmpephIiBHOCTH Ha MHOKeCTBE. JIoKalIbHBIE CBOMCTBA HEMPE-PHIBHBIX
byHKUIN.

2. OCHOBHBIE TEOPEMBI O HEeTIPePBIBHBIX (QyHKIMIX. CBOMCTBA (YHKITUNA, HEMPEPHIBHBIX HA
KOMIIaKTaxX.

3. [IpuHIUIT CKUMAOIIMX OTOOPAKEHHUH M €T0 MPUMEHCHHS.

Pa3zoen 3

Tewma 3.1. IlpousBoansie u qudpepeHnmrans GyHKIUNA MHOTHX MTEPEMEHHBIX.



1. HaxosxaeHne 4acTHBIX IPOU3BOJHBIX U Au(ddepeHnuanos nepsoro nopsaka. Mcenenosanue
bynkuunit Ha TP PEepeHIUPYEMOCTb.

2. 'eomeTpruyecKuil CMBICI YaCTHBIX POM3BOAHBIX. KacaTenbHas MI0CKOCTh, IOBEPXHOCTh YPOBHH,
TPaJUEHT.

3. HaxosaeHue yaCTHBIX POU3BOIHBIX U AU((HEpPEeHINAIOB BBICIIUX OPSIKOB.

4. ®opmyna Teiinopa 1 GyHKIMNA MHOTHX nepeMeHHbIX. Vicnonp3oBanue Gpopmyisl Teitnopa st
IPUOJINKEHHBIX BBIYMCICHUH.

Tema 3.2. JIokanbHbIe SKCTPEMYMbI (QYHKIIMI MHOTHUX IEPEMEHHBIX

1. HaxoxaeHune JIOKaJIbHBIX 3KCTPEMYMOB (DYHKLIUH MHOTUX II€PEMEHHBIX.

Tema 3.3. HesiBHBIC QyHKIIUN

1. HaxosxaeHne 4acTHbIX IPOM3BOAHBIX U AU depeHnnanos HesBHOH QyHkuuu. VccnenoBanue Ha
HKCTPEMYM HESIBHO 331aHHON ()YHKIIHUH.

2. HaxosxJeHre 4acTHBIX IPOM3BOIHBIX U AU depeHLnanoB cucTeMa HesIBHBIX (DYHKIHUIA.
['eomeTpruecKue MPUIOKEHHUS TCOPHH HESIBHBIX (DYHKITHIA.

3. 3ameHa nepeMeHHbIX B AU} PepeHInanbHbIX BBIPAKECHHSIX.

Tema 3.4. Ycii0BHBIN S3KCTpEMYM

1. HaxoxxaeHue ycloBHBIX 3KCTPEMYMOB METOJI0OM CBOOOIHBIX An((HepeHInaIOB U METOAOM
MHOHUTeNeN Jlarpanxa.

3 CEMECTP

Pa3zoen 1

Tema 1.1. YucnoBblie psiibl

1. UccnenoBanue cX0IMMOCTH 3HAKOIIOCTOSHHBIXPSAA0B. [Ipu3Haku cpaBHeHus. IHTerpaibHbII
npusHak Komm-Makiopena.

2. UccnenoBanue cXxoIMMOCTH 3HaKonepeMeHHbIX psanoB. [Ipusnaku JleitOnuna, AGens u dupuxie.
AGCo0THAs CXOTUMOCTD PSI0B.

3. UccnenoBanue cX0QUMOCTH ABOMHBIX U IOBTOPHBIX PSAIOB.

4. UccnenoBanue CXOAMMOCTH OECKOHEUHBIX MPOU3BEICHHMN.

Paszoen 2

Tema 2.1. @yHKIMOHAIBHBIE MIOCIEI0BATEIBHOCTH U PSI/IbI

1. Haxox1eHre MHOKeCTBa CXOAMMOCTH (PYHKIIMOHAIBHOM MOCJE10BaTEIbHOCTH U €€ Mpe-AelIbHOI
byHKLIMN.

2. UccnenoBanue nocienoBaTeabHOCTH (QYHKIUN HA pABHOMEPHYIO CXOJIUMOCTb.

3. UccaenoBanue GyHKIMOHAIBHOIO psifia HA paBHOMEpHYIO cxonumocTs. [Ipusnaku Beliepmtpacca,
Abens un Jlupuxiie paBHOMEPHON CXOAUMOCTH (yHKIMOHaNbHOTO psifa. Kpurepuit Komn
PaBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.

4. IIpenenbHbIN NTepexo MOo/1 3HAKOM UHTErpajia U Npou3BoaHON. [louneHHoe HHTerpupoBaHKue U
Qg depeHIMpoBaHue.

Tewma 2.2. CreneHHbIE PsIIbI

1. HaxoxneHue paguyca 1 MHTEpBaja CXOAUMOCTH cTeneHHoro psaa. @opmyna Komu-Anamapa.
JIeficTBHSI CO CTENEHHBIMU PSIIaMH.

2. Psap Teitnopa. Pa3noxkeHne oCHOBHBIX 3yIeMeHTapHbIX (GyHKUM B pan Teitnopa. Paznoxenue
¢byukuuii B pan Teiinopa.

3. CymmMmupoBaHue cTeneHHbIX psaaoB. Dopmynsl Ditnepa. CoiicTBa runepOOIUIecKuX (PyHKIHHA.
Tewma 2.3. Psaast @ypbe

1. Paznoxxenue pynkmuii B psigx Pypbe Ha MpoMeEXKyTKe [-7, Tt]. Pa3noxenue mo cuHycaM u 1Mo
KocuHycaM. Pa3znosxenue QpyHKIMI B TPUTOHOMETPUYECKHMA Psii HA TPOU3BOJIEHOM MTPOMEKYTKE.

2. [Tounennoe nnterpupoBanue u quddepennuponanue psaaoB Oypre. CymmupoBanue psinoB Dypee.
Pazoen 3

Tema 3.1. UuTerpansl, 3aBUcsanme OT HapaMeTpoB

1. MccnenoBanue paBHOMEPHOM CXOMMOCTH TapaMeTPUUECKUX UHTErpaiioB. MIHTerpupoBanue u
nuddepeHIpoBaHre HUHTETPATIOB 10 TTApaMeTpy.



2. BeruncineHue onpenencHHbIX HHTErpaioB METOIOM BBEACHHS ITapaMeTpa.

Tema 3.2. DiinepoBbl HHTETPAJIbI

1. l'amma-¢ynxnus. bera-gynkius. Berancnenue onpeeneHHbIX HHTEPAIoB ¢ TOMOIIBIO FraMMa- 1
Oera-QyHKIUH.

Tewma 3.3. IIpeoGpazoBanne Dypbe

1. CoiictBa npeoOpazoBanus Pypre. Popmyna oOpaleHUs.

2. Haxoxnenne npeodpazoBanuii dypee.

Tema 3.4. ACUMOTOTUYECKUE PA3IIOKEHUS

1. HaxoxxieHre acCMMNTOTHYECKHUX Pa3iokeHuid GpyHkuii. JlelicTBus HaJ aCUMITOTUYECKIUMHU
pa3I0KEHUSIMHU.

2. ®opmyna cyMMHpoBaHus Dinepa-MakiopeHa.

3. Haxox/ieHrne acUMITOTUK TapaMeTpuuecKux uHTerpanoB. Jlemma Batcona u meroz Jlannaca.
4 CEMECTP

Pa3zoen 1

Tema 1.1. Mepa XKopnana

1. Kputepuit uamepumoctu MHoxkecTBa 1o JKopaany. CBoiicTBa U3MEpUMBIX MHOKECTB. Mepa
IIPSIMOTO ITPOU3BENECHUS MHOKECTB. BaxkHelne npuMepsl H3MEPUMBIX MHOXKECTB.

Tema 1.2. Kpatnslii unterpan Pumana

1. CBeneHue NBOMHOTO MHTErpaja K NOBTOpHOMY. [lepeMeHa nopsiika HHTErpUpOBaHUs B IBOMHOM
UHTETpae.

2. 3aMeHa IEPEMEHHBIX B IBOITHOM MHTETpaJIe.

3. CBeneHue TpoitHOrO MHTErpaia kK moBTopHOMY. [lepemena nopsiika UHTErpUPOBAHUS B TPOMHOM
UHTETpaJIe.

4. 3ameHa repeMeHHbIX B TPOMHOM HHTETpaJIe.

5. 'eomeTpuyeckuii U pU3NUECKU MPUIIOKEHHS TBOWHBIX M TPOMHBIX UHTETPAJIOB.

Tema 1.3. HecoGcTBEeHHBIE KpaTHBIE HHTETPAJIbI

1. UccnenoBanue Ha CXOAMMOCTb HECOOCTBEHHBIX KPATHBIX MHTETPAJIOB.

Paszoen 2

Tema 2.1. Kpuseie

1. [TapameTpu3anus INIOCKUX U MPOCTPAHCTBEHHBIX KPUBBIX.

2. Haxoxnaenue juinH KpuBbIX. HaTypanpHas napamerpusanus.

Tema 2.2. KpuBonuHelHbIe HHTETPAJIbI

1. BeruncieHne KpUuBOIMHEWHBIX HHTETPAJIOB IIEPBOTO POJA.

2. Brruncnenue KpuBOJIMHEHHBIX HHTETPAJIOB BTOPOTO POJIA.

3. ®u3nyecKue NpUIIOKEHHUS KPUBOJIMHENUHBIX HHTETPAJIOB.

Tema 2.3. IloTeHIIMaIbHBIE BEKTOPHBIE TOJIS

1. IlpoBepka ycinoBuii monHoro quddepeHipaia B 0HOCBI3HON 00JIaCTH.

2. ®opmyna Herorona-JleitOHuna A GyHKIUU MHOTHX MTEPEMEHHBIX. POTOp BEKTOPHOTO MOJIS.
[Mupkynsanus BEKTOPHOTO MO BAOIb 3aMKHYTON KPUBOIA.

Tema 2.4. ®opmyna ['puna

1. Beruncnenue ABOWHBIX MHTETPAJIOB ¢ OMOIIbI0 popmyibl ['puHa. Beruncnenue miomaneit npu
MOMOIIN KPUBOJIMHEHHBIX HHTETpasioB. Paznuunbie popmsl 3anucu ¢popmyinsl ['puna.

Pazoen 3

Tewma 3.1. IloBepxHOoCTH

1. [TapameTpu3anust HOBEPXHOCTEM.

2. HaxosxaeHne KacaTelnbHOH MII0CKOCTH U HOpMaly. Brrarcienue nepBoit KBaapatuaHoit popmy
MOBEPXHOCTH.

3. Boluucnenue mioniaaei mnoBepxHOCTe.

Tema 3.2. [ToBepXHOCTHBIE UHTETPAIBI

1. BeruncneHne NoBEpXHOCTHBIX HHTErPAIOB MIEPBOIO POJA.

2. Beruncnenre noBepXHOCTHBIX MHTETPajIoB BTOPOTO POJA.



3. 'eometpuyeckue u pusnveckre NPUI0KEHNUs MOBEPXHOCTHBIX HHTETPAJIOB.
Tema 3.3. ®opmyna Ctokca
1. BeruncneHue moBepXHOCTHBIX HHTETpaioB mpu oMot Gpopmyssl Ctokca. Paznuynbsie hopMel
3anucu Gopmyisl CTokca.
Tema 3.4. ®opmyna ["aycca-Octporpaackoro
1. Berunicnenre moBepXHOCTHBIX MHTETPAIOB MpH oMoty ¢popmynsl Octporpaackoro-I aycca.
Brruncnenre 06beMOB IpU MTOMOIIHY TIOBEPXHOCTHBIX UHTErpanoB. Paznuunbie popMbl 3anucu
dopmynber Octporpanckoro-I'aycca.
Tema 3.5. O6mas ¢popmyna Crokca
1. BeraucneHe BHEITHETO IPOU3BEICHUS ¥ BHEIIHEro Auddepennuana nuddepeHnanIbHbIX GOpM.
2. 3aMeHa nepeMeHHbIX B 1 depeHImanbHon Gopme.
3. O6mas ¢popmyna Crokca. Jlemma ITyankape. @usndeckue npriioxkeHus 1uddepeHInaaTbHbIX
dbopm.
7. TeMmbl J1abopaTopHBIX padoT (JIaGopaTopHbIii NPAKTHKYM)
He npenycmoTtpenst yueOubiM mmanom OOIL
8. [IpumepHas TeMaTHKA KYPCOBBIX padoT

He npenycmotpens! yuednbim mianom OOIT.

5. OoOpa3oBaTte/ibHbIE TEXHOJIOTHH
AKTUBHBIE W HMHTEPAKTUBHBIC (DOPMBI: JIEKIUHU, TPAKTUYECKHAE 3aHATHS, KOHTPOIBbHBIE PAaOOTHI,

KOJUIOKBUYMBI, 3a4€Thl M 9K3aMEHBI. B TeueHHe ceMecTpOB CTYAEHTHI PEeUIaloT 3a/1aud, yKa3aHHbBIC
IpernoaaBaTeleM.

6. YueOHO-MeTOaMUYECKOE ODecIeueHHe CAMOCTOSITEILHOI PadoThI CTY/1IeHTOB. OlleHOYHbIe
CpeACTBa [JIsl TEKYIET0 KOHTPOJISI yCIIeBAeMOCTH, IPOMEKYTOYHOI aTTecTAllMU N0 UTOramM

OCBOCHHUSA JTUCIHUIIJINHBI.

6.1. Ilnan camoCTOATEILHOM PadOTHI

Ne i/m HanmeHnoBaHnue TeMbl Bua camocTosiTe/IbHOM padoThI

Cemectp-1 DneMeHTHI TEOPUH KonTpomnbnas padora Ne 1
MHOKECTB.

1.1--1.3

JleficTBUTENIbHBIEC YHCIIA.
Yucnosbie GyHKITUH.

2.1-3.1 [Ipenen yncnoBoi Hccnenosarensckas JOMaIIHsIsS
MOCJICA0OBATEILHOCTH. pabota Nel

[Ipenen uncnoBoit
byHKINN.
[TpousBoaHas u
g depeHima.

3.2-3.4 OCHOBHBIE TEOPEMBI O KontponbHas padota No2
nuddepeHIpyeMbIX
¢ynkuumsx. [TpaBuio
Jlonurana. ®opmyna




Telnopa.

3.5-3.6

Jlpunoxenune
nuddepeHIaIbHOTO
WCYHCTICHUS K
UCCIICIOBAaHUIO (DYHKITUH.
OO611ee noHATHE MPEJea.

HccnenoBaTenbckas JoManHss
pabota Ne2

Cemectp-2

11,2122

Heonpenenennpiii
uHTerpait. OnpeneseHHbIl
uHTerpain. HecobcTBeHHBIC
WHTETPAJIbI.

KonTponbnas padora Ne 1

2.3,25,31

Mertpuueckue
IIPOCTPAHCTBA
.HenpepbIBHOCTH CIHOXHOU
¢yHkun. OyHKIUU
MHOT'MX [TE€PEMEHHBIX.

Teopernueckuii Tect Nel

3.2,3.3,34

[IponsBoaHbIE U

g depeHmans GyHKIUHR
MHOTUX IIEPEMEHHBIX.
®opmyna Teitopa.
JlokaJIbHBIE SKCTPEMYMBI.
Y CII0BHBIN 3KCTPEMYM.

KonTposabnas padora Ne 2

Cemectp-3

11,21,

YucioBble psiibl.
DyYHKIIMOHAIbHBIE
MOCJIEN0BATEIBHOCTH U
PAIBI

KonTponbHnas padora Ne 1

2.2-2.3

Crenennsle psaabl. Psabl
Dypee

Hccnenosarennckass oMamyas
pabota Nel

3.1-34

WHterpansl, 3aBUcAME OT
apaMeTpoB. DUIIEPOBEI
UHTETpaJIbl.
[TpeoGpa3zoBanue dypoe.
AcCHUMIITOTUYECKHE
pa3IokKEHUS.

Teopernueckuii Tect Nel

Cemectp-4

11,12, 21,

Mepa Kopnana. Kpataeie
uHTerpansl Pumana.
Kpatnbie HecOOCTBEHHBIE
WHTETPAJIbI.

Teopernuecknii Tect Nel

2.2-2.4

KpuBonuHelinbie
WUHTErPaIIbI.
IToTennuaabHbBIE
BEKTOpHBIE 10J1s1. PopMyna
I'puHa.

Teopernueckuii Tect Nel

3.1-33

[ToBepxnocTH.
IToBepXHOCTHBIE
uHrerpansl. opmyna
Crokca.

Hccnenosarennckas TOMaIIHsIs
pabota Ne 3




3.4-3.5 ®opmyna ['aycca- KonTtponbHast padora Ne 1
Octporpaackoro. O6mmas
dopmyna Crokca.

OueHoYHBIE CPeICTBA /IS TEKYIero KOHTPOJISI YCIIeBAeMOCTH U IIPOMeKYTOYHOM aTTecTalun

KpnTeplm OIICHKH l'[pOMe)KyTO‘{H()ﬁ arrecralnum B (1)0pMe 3adgeTa

Onenka | XapakTepucTHKa TpeOOBaHUH K pe3yabTaTaM aTTecTaluu B popme 3auera

«3ayTeHo» TeopeTrueckoe cojiep)aHue Kypca OCBOSHO MOJIHOCThIO 0e3 MpoOesIoB WilH B
I1EJIOM, WJIA OOJIbIIIeH YacThi0, HEOOXOIUMBIC TTPAKTUICCKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHajoM C(HOPMHUPOBAHBI WIIK B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIU OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboyeii mporpaMMoii yu4eOHbIX
3aJIaHUH BBIIOJIHEHBI, OT/ICJIbHBIC U3 BBIOJHCHHBIX 3aJaHUN COJICPIKAT
OIIIHOKH.

«He 3auteno» | Teoperuueckoe copepkaHHe Kypca OCBOCHO YaCTUYHO, HEOOXOAMMbIE HABBIKH
paboThl He CHOPMHUPOBAHBI WK CHOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo#l mporpaMmoit 3a1aHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIMMOKaMH, Ka4ECTBO MX
BBITIOJIHEHUS OLICHEHO YUCJIOM 0aJlIOB, OJIU3KUM K MUHUMYMY.

Kpurtepun oneHKH NpoMe;KyTOYHOM aTTecTaluM B opMe IK3aMeHa

Onenka XapakTepucTuka TpeOOBaHMN K pe3ysibTaTaM aTTecTaluu B popme
JK3aMeHa
«OTAN4HO» Teopernueckoe coxpepkaHue Kypca OCBOEHO MOJIHOCTBIO 0e3

MpoOeNioB, CUCTEMHO U TIyOOKO, HEOOXOAWMBIE MPAKTUYECKUE HABBIKH
paboThl C OCBOCHHBIM MaTepHalioM c(HOPMHUPOBAHBI, BCE MPEITYCMOTPEHHBIE
paboueii yaeOHOM TporpaMMon yueOHbIe 3a/IaHusI BBITIOJIHEHBI 0€3yMpevHo,
KaueCTBO HX BBIIIOJHECHUSA OICHCHO YHUCIIOM 6aJ'IJ'IOB, ONM3KHUM K
MaKCHMYyMY.

«Xopomo» Teopetndeckoe conepkaHue Kypca OCBOCHO B IIeJIOM 0e3 mpoOesos,
HEOOXOMMBIC TIPAaKTUYECKHAE HABBIKA PaOOTHI C OCBOSHHBIM MaTEpHUAIOM B
OCHOBHOM  C(OPMHUPOBAHBI, MpelyCMOTpeHHbIE paldouell  yueOHO
porpamMMoii yueOHbIe 3aJJaHHsI BBIMOJIHEHBI C OT/ICIbHBIMA HETOYHOCTSIMH,
Ka4yeCcTBO BBINIOJHEHUs OOJBIIMHCTBA 33JaHUI OLIEHEHO YMCJIOM OasioB,
OJMU3KUM K MaKCUMYMY.

«Y IOBIETBOPUT Teopernueckoe copepikaHue Kypca OCBOCHO OOJIbIICH YacTbio, HO
€JIbHO» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HEOoOXOAHMMbIe

MPAKTUYCCKUC HABBIKH pa60T1>1 C OCBOCHHBIM MaTcpruajioOM B OCHOBHOM




c(OpMHpOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil yueOHOM
porpamMMoil y4eOHBIX 3a/laHUil BBIIIOJHEHBI, OTJCJIbHBIC U3 BBIMOJIHEHHBIX
3a7aHui cofeprkaT OMHMOKY.

«HeynosnerBop Teopernueckoe coJiep>KaHue Kypca OCBOEHO YaCTUYHO,
UTEIBHO» HeoOXOouMBbIe HaBBIKM paboThl He chopMHUpoBaHBl WIH CHOPMUPOBAHBI
OTJENbHbIE U3 HUX, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX pabouell ydeOHOI
porpaMMoil y4eOHbBIX 3aJaHH HE BBIIOJHEHO JIMOO BBIMOJIHEHO C
rpyObIMH OIIMOKaMHU, KaueCTBO MX BBIMOJHEHUS OLEHEHO YuciIoM 0aslioB,
OJIM3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHus 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThl CTYIEHTOB

CamocrosTenbHas paboTa SBISETCS OJHUM U3 BHJIOB Y4EOHOW JeATENbHOCTH OOyyaroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTU M OPraHM30BAaHHOCTH, TBOPYECKOTO
H0/JX0/1a K PELIeHUI0 IIpo0seM yuyeOHOro U NpopecCUOHANBHOTO YPOBHS.

AyIuTOpHAs caMOCTOSITEeNbHAS paboTa MO y4eOHON AMCUMIUIMHE OCYIIECTBISIETCS Ha YIeOHBIX
3aHATHAX 10J] HETIOCPEACTBEHHBIM PYKOBOACTBOM IIPENOAABATENS U 110 €r0 3aJaHMIO.

BreaynutopHasi camocTosiTenibHasi paboTa BBIMOIHACTCS 110 3aIaHUIO MPEToAaBaTens 0e3 ero
HEINOCPEACTBEHHOIO yYacTHsl.

Buapl 3amanuii 11 BHEAyIUTOPHOW CaMOCTOSATENIBHON pabOThI, WX XapakTep, yYUTHIBAThH
cneunuky u3ydaeMoi yueOHOM TUCIUIUIMHBI, HHIUBUAYaIbHbIE 0COOEHHOCTH 00YYaroIIerocs.

KoHnTponb camocTosATenbHOW paboThl U OLIEHKA €€ pe3yIbTaTOB OPraHU3YeTCs KaK €IUHCTBO
IBYyX (opm:

1.caMOKOHTpPOJIb U CAMOOIIEHKA 00y4aroIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MPENO1aBaTENS.

Opranu3anus 1 pyKoOBOJACTBO Ay IUTOPHOI CaMOCTOSITEIbHON PadoThI

AymuTopHas caMOCTOsATENIbHAs paboTa MO JUCLUUIUIMHE BBIMOJIHSAETCS HA y4eOHBIX 3aHATHAX
M10J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJaBaTEINs U MO €ro 3aJIJaHUIO.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOThI CAMOCTOSTENILHON PaObOTHI SBIISIOTCA:

- BBINIOJIHEHUE Ja0OpAaTOPHBIX U MPaKTUYECKUX pabOT OCYIIECTBISETCS Ha J1abOpaTOPHBIX U
NPaKTUYECKUX 3aHATHSX B COOTBETCTBMM C rpadukoM yuebHoro mporecca. Jlns obecnedeHus
CaMOCTOSITENIbHOM  paloThl MpenojaBaTeNs MU  pa3pabaThIBAlOTCS METOAWYECKHE yKa3aHUs 110
BBINOJIHEHUIO TAOOPAaTOPHOH /MPaKTUUECKOM padoThI.

Pabora ¢ nuTeparypoil, APyruMu UCTOUYHUKAMHU MH(POPMAIMH, B T.4. SJIEKTPOHHBIMU, MOXKET
peaIn30BbIBATbCA HAa CEMHHAPCKUX M MPAKTUYECKUX 3aHATUAX. J[aHHBIE MCTOYHMKM HH(DOpMALIUU
MOTYT OBITh TNpEACTaBIEHbl HAa OYMa)KHOM W/WIIM 3JIEKTPOHHOM HOCHUTENSX, B TOM YHUCIE, B CETH
NurepHer.

[IpenogaBarens GpopmyaupyeT 11esib paboThl C JAHHBIM U UCTOYHUKOM HMH(pOpMalUH, ONpeeseT
BpeMs Ha NpopaboTKy TOKyMeHTa U ()OpMy OTYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBIMOJIHEHHBIX 3aJJaHUI yallle BCEro MCMOJIb3yeTCsd Ha CEMUHAPCKOM,
NPaKTUYECKOM U APYruX BUAaX 3aHATHH. [IpoGneMHas /cuTyanMoHHas 3a/1a4a JOJDKHA UMETh YETKYIO
(bOopMyIUPOBKY, K HEH JTOJKHBI ObITH ITOCTABIIEHBI BOIPOCHI, OTBETH Ha KOTOPbIE HEOOXOAUMO HalUTH
u o0ocHOBaTh. KpuTepuu OLEHKM NpPaBUIBHOCTH pEIIEHUS NpOOJIEeMHOM/CUTYallMOHHONW 3a/1auu
JIOJI’KHBI OBITh U3BECTHBI BCEM 00 yJaOIUMCSI.

Opranuszanusi ¥ pyKOBOJACTBO BHeayIUTOPHOH padoThI

BHaeaynutopHas caMocTOsITeNIbHAsT paboTa BBINOJIHIETCS MO 3aJaHUIO MpernojaBares, Ho 0e3
€ro HEMOCPEICTBEHHOIO Y4aCTHS.



[Ipy mnpenbsBICHUHM BHIOB 3aJaHUN Ha BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO paboTy
PEKOMEHIYEeTCSI HKCIOJIb30BaTh AU(PPEPESHIMPOBAHHBIN MMOAXOM K YPOBHIO TMOATOTOBIECHHOCTH
oOyuaromierocsi. [lepen BbIMONHEHHEM BHEAYAUTOPHOM CAMOCTOSITEIBLHOM pPabOTHI MpernojaBaTellb
MPOBOJIUT KOHCYJIBTAIIMIO C OMPEJEICHUEM LIETU 3aJaHUs, €ro COJEP)KaHUs, CPOKOB BBIMOJHEHUS,
OPUEHTUPOBOYHOTO 0ObeMa pabOThl, OCHOBHBIX TpeOOBaHUM K pe3yiabTaTam paldOThl, KpUTEPHUEB
OIICHKH, (OpM KOHTPOJSI W TEpeyHs IUTepaTyphl. B mporecce KOHCYIbTAIMH IPENOAaBaTeh
MPeIyNpexIaeT O BOZMOKHBIX TUITMYHBIX OMIMOKaX, BCTPEUAIOIIMUXCS MPU BBIMOJIHEHUN 3aJaHUsl.

Jlis  MeToaudeckoro  oOecreueHuss W PYKOBOJCTBA CaMOCTOSITENIBHOM paboToli B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAlOTCS yuyeOHbIE TOCOOUS, METOIMYECKHE PEKOMEHAalNN
M0 CaMOCTOSITETLHOW MOATOTOBKE K Pa3IMYHBIM BHUJAM 3aHATUN C YY€TOM CHEIUAIBHOCTH y4eOHOM
JTUCIUIUINHBI, OCOOCHHOCTEH KOHTHMHIE€HTa CTYACHTOB, 00beMa U COJEpXKaHHUS CaMOCTOSATEIbHOU
paboTsl, GOpM KOHTPOJIS U T.II.

CamocTtosaTenbHas paboTa MOXKET OCYIIECTBIATHCS UHAWBUIYaIbHO WJIM TPYHIaMH CTYACHTOB
B 3aBUCHUMOCTH OT ILI€JIM, 00beMa, KOHKPETHOM TEMAaTHUKH CaMOCTOATEIbHOW paboOThl, YpPOBHA
CJI0)HOCTH, YPOBHS MOATOTOBJICHHOCTH 00yYarOIINXCS.

Bupamu 3ananuii 1u1st BHEAyIMTOPHOM CaMOCTOSITEIbHOM paOOTHI MOTYT OBITh:

- JUIsL OBJAJIeHUsT 3HAHUSMHU: YTEHHUA TEKCTa; COCTaBJCHMs IUJlaHAa TEKCTa; rpaduyeckoe
HM300paKEHUE CTPYKTYpPhl TEKCTa; KOHCIIEKTUPOBAHHME TEKCTAa; BBIMUCKA W3 TEKCTa; padoTa co
CIOBapsIMH M CIpPaBOYHHMKAM; y4deOHO-HcclenoBaTeibckas paboTa; HCIOIb30BAaHUE ayAuo U
BHJICO3AINCEN, KOMIIBIOTEPHOU TEXHUKH U MIHTEpHET pecypcoB u Aap.;

- 17151 3aKpeIJICHHs M CUCTeMaTU3alliy 3HaHMi: paboTa ¢ KOHCIEKTOM JIEKIIMU; IOBTOpHas paboTa
HaJ y4eOHBIM MaTepUaloM; COCTaBJICHHE IJIaHA, TE3WCOB OTBETA; COCTABJICHHE TaOIuI, pedycosB,
KPOCCBOPJIOB, TJjoOccapusi JUisl CHUCTEMaTH3aluu Y4eOHOro Marepuala; H3yudeHUEe CIIOBapeu,
CIIPaBOYHHMKOB; OTBETHl Ha KOHTPOJIbHBIC BOIPOCHI; aHAJTUTHYECKas 0O0pabOTKa TEKCTa; MOATOTOBKA
COOO0IIIeHNH K BBICTYIUICHHUIO Ha CEMUHape, KOH(PEepeHIIMH; TTOJrOTOBKa

pedepaToB, N0KJIAI0B; cOCTaBiIeHHE Ouorpaduii, 3aaHUi B TECTOBOM opMe U Ip.

- ana GOpMUPOBAHMA YMEHHUW: pelIeHHe 3aJad M YOpaXHEeHHi 1o oOpasily; pelieHue
BapUATHBHBIX 33J1a4 M YIIPAKHEHUHN; COCTABICHUE CXEM; PEIICHUE CUTYAIlMOHHBIX MTPOU3BOICTBEHHBIX
3a/1a; MOJITOTOBKA K JIEJIOBBIM U POJIEBBIM UTpaM; MPOEKTUPOBAHUE U MOJICIIMPOBAHUE PA3HBIX BUJOB U
KOMITOHEHTOB TMPO(heCCUOHATBLHON eATeTbHOCTH, MTOATOTOBKA MPE3EHTAIlM, TBOPUYECKUX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX Pa0OT; OMBITHO-?KCIIEpUMEHTaNIbHAs paboTa; MPOEKTUPOBAHNE U
MOJICIMPOBAHUE PA3HBIX BUJIOB U KOMIIOHEHTOB NMPO(PECCUOHATBHOU IEATETHOCTH U JIP.

Jns  obecreueHuss BHEAyIUTOPHOM  CaMOCTOSTENBbHOM  pabOThl MO  JUCIHUILIAHE
npernojiaBaresieM pa3pabaTbiBaeTCs TMEPEeUeHb 3aJaHuN 1T CaMOCTOSITEILHOM pPaOOThI, KOTOPBIM
HeoOxoauM 715 3P PEKTUBHOTO YIIPABICHUS JAHHBIM BUAOM yUeOHON ASSITETbHOCTA 00YyUaOIUXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOSATEIBLHON paboToM, peryaupyer ee o0bemM
Ha OJJHO y4eOHOE 3aHSATUE U OCYIIECTBISCT KOHTPOIb BBIMOTHEHHUS BCEMHU CTYACHTAMU TPymmbl. J[ist
yno0CTBa TMpenojaBaTeib MOXET BECTH BEIOMOCTh Yyd4eTa BBIMOJHEHUS MHHHUMYMa 3a/JIaHUM,
HEOOXOIUMBI JUIS IOTTYCKa K UTOTOBOM aTTeCTAllUU IO JUCIUILTHHE.

B mpomecce camocTosiTebHON pabOTHl CTYASHT MPUOOpETaeT HABBIKM CaMOOPTaHU3AIIHH,
CaMOKOHTPOJIS, CAaMOYIPABIEHUSI U CTAHOBHUTCS aKTHBHBIM CaMOCTOSITENIBHBIM CyOBEKTOM Y4eOHOI
JIeSATeTLHOCTH.

CTyZIeHT caMOCTOSITENIbHO OMpeNeNsieT PeKUM CBOSH BHEAYAHTOPHON pabOTHI U Mepy TpyAa,
3aTPauyMBA€MOr0 Ha OBJIAJIEHUE 3HAHUSMU W YMEHUSMU [0 KaXKIO0M AMCIUIUIMHE, BBITOIHIET
BHEAYJAUTOPHYIO PabOTy MO WHAWBHUIYAIbHOMY TUTaHY, B 3aBUCUMOCTH OT COOCTBEHHOM IMOATOTOBKH,
OroKeTa BPeMEHH U APYTUX YCIOBUH.

EXenHEeBHO CTYIEHT JOJDKEH YICNSATh BBIITOJHEHUID BHEAYJUTOPHONW CaMOCTOSITEIbHOU
paboThI B CpeIHEM HE MEHEe 3 4acoB.

[Ipyn BBITOTHEHUU BHEAYJUTOPHOW CAMOCTOSITEIBHOM pPabOThI CTYJEHT HMMEET IIPaBO
oOpalarsCsi K TPEroIaBaTelio 3a KOHCYJIbTAlMeH C IEeNbI0 YTOYHEHUs 3amaHusi, (popMbl KOHTPOIsS
BBIIIOJIHEHHOTO 33/1aHMS.



6.3. Marepuaibl Js1 NPOBEJEHUS] TEKYIIero M MPOMEXKYTOYHOr0 KOHTPOJIS 3HAHMM
CTY/1€HTOB
Bomnpocsl /151 OlleHKH Ka4ecTBA 0CBOEHUS THCIHIIINHBI

1. OmpeneneHrie MHOXECTBa, MOJMHOXKECTBAa. MHOXECTBO, OrpaHUYEHHOE CBepXy (CHH3Y), MPOCTO
OTrpaHUYEHHOE.

OrnpezenieHne TOYHOM BepxXHEH (HMKHEH ) rpaHl MHOXKECTBA.

Omnpexnenenue NpocToii, CI0KHOM, 00paTHON (HYHKIINH.

OrnpeziesieHre Y€THOM, HEUETHON U IEPHOIUICCKON (YHKIIUH.

Omnpenenenue Bo3pacTaroliei, yObIBaroIIel, CTpOro MOHOTOHHOHN (DYHKIIMH B TOYKE, HA OTPE3KE [a, b]

Crioco0b1 3a1aHus PYHKITUH.

Omnpenenenue nocnea0BaTeIbHOCTH.

Omnpenenenue nociaea0BaTeIbHOCTH, OTPAaHUYEHHON CBEPXY (CHU3Y), IPOCTO OTPaHUUEHHOM.
Omnpenenenne 6eckoHeuHO Oonbioi (0. 6.) mocaen0BaTENbHOCTH (OECKOHEUHBIHN Mpeen).

0. Ompenencare OECKOHEUHO MaJo (0. M.) IOCIIeIOBATEILHOCTH (HYJICBOU MPeIen)

1. Jlokaszats TeopeMy 0 cyMMe JABYX 0.M. OCJIEI0BATEIbHOCTEH.

12. JTokazaTs TeOpeMy O pa3HOCTH ABYX 0.M. MOCIIEOBATEIBHOCTEH.

13. [loka3aTths TeopeMy 00 OrpaHUYEHHOCTH ABYX 0.M. IOCJIEI0BATEILHOCTEMH.

14. JTokazaThs TeopeMy O IPOU3BEACHNUN 0.M. Ha OTPaHHUYEHHYIO TIOCIIE0BATEIBHOCTb.

15. Jloka3aTh Teopemy o nepexoe 6.M. B 6.0 mocae10BaTeNbHOCTh K HA000POT.

16. OmnpeneneHue CXOISAIICHCS TOCIeI0BATEILHOCTH (KOHEUHBIHN Mpee).

17. Jloka3aTh OCHOBHYIO TEOPEMY O CXOJSIIEHCS MMOCIe0BATEILHOCTH.

18. JlokazaTs TeopeMy O €AMHCTBEHHOCTH Mpeielia CXOSIIEHCS TOCIeI0BAaTEIbHOCTH.

19. ToxazaThs TeopeMy 00 OrpaHMUEHHOCTH CXOASIIEHCS MOCIe10BATEIbHOCTH.

20. lokazats TeopeMy 00 apu(METHIECKUX AEUCTBUAX CO CXOAAIIMMUCS TTOCIEA0BATEILHOCTIMH.
21. JlocTaTouHbIE YCIOBUS OTCYTCTBHSI MpeJielia MOCIeJ0BATEIbHOCTH.

22. OnpeneneHne pacxoIsIIeicst mocie10BaTeIbHOCTH.

RBO©®OND O ~wN

n n-(-1)" .
23. JIokazaTh OTCYTCTBHE IMpeena MOCiIeI0BaTeIbHOCTH (_1) ’{2 ) }’ sSin En ,4 COS En

24. OnpeneneHne BO3pacTaromieii, yObIBaroIei, CTpOro MOHOTOHHOM MOCTIEIOBATEIBHOCTH.
25. OnpeneneHre HEBO3pacTaoLIel, HeyObIBarole, MOHOTOHHOI MOCIe0BATEIbHOCTH.
26. Jloka3aTh TEOpEMY O CXOANMOCTH MOHOTOHHOM OIpaHUYEHHOM MOCIEeA0BATEIbHOCTH.

1

27. TeopeMa 0 CXOJUMOCTH TIOCIICTOBATEIIBHOCTH 1+~

n

28. Jlokasathk TeopeMy O Ipejiesie MPOMEXYTOUHON TIOCIeIOBATEIIEHOCTH.
29. OmnpeneneHue KOHEYHOTO U OECKOHEYHOTO MPEAETOB (PYHKIIMU B TOUKE.
30. [locTaTo4HbIe YCIOBHS OTCYTCTBUS Tpeaeia (QyHKITHH.

31. Haiitu npenen pyukuuu f (X) =sinx, f (X) =cos X, npu X —> O

32. Onpenenenue 6.M. u 6.6. QyHKIIUU B TOUKE.

33. Onpenenenne 6.M. QYHKITUH OJHOTO MTOPSIIKA.

34. Onpenenenue 3KBUBATICHTHBIX 0.M. (QYHKIIHH.

35. Onpenenenne 6.M. GyHKIMHA 00JIe€ BBICOKOTO TOPSIIKA MATOCTH.

36. CBoiicTBa 3HaYKa o( )

37. Onpenenenue 6.6. pyHKIMIA OMHOTO TOPSAKA POCTA.

38. Onpenenenne 6.6. pyHKIIMK OOJIee BEICOKOTO TOPsIKA pOCTa.

39. Jlokazarb nepBYyIO TEOPEMY O CYLIECTBOBAaHHUHM Ipesena (yHKIUU B TOUKE.
40. Teopema 00 apupMETHIECKUX ACUCTBUAX C MpeaenamMu GyHKIIAN.



41. OnpeneneHue OJHOCTOPOHHUX (ITPABOTO U JICBOTO) MPELIOB (PYHKIIUU B TOUKE.
42. Bropas TeopeMa o CyIIeCTBOBAaHHH Ipe/esia (yHKIUU B TOUKE.

43. Jloxa3zath TeopemMy 00 apu(PpMETHICCKUX JCUCTBUAX C HEMPEPHIBHBIMHU ()YHKITUSIMH.
44. Jloxa3zaTh NepBbIN 3aMe4aTeNbHbIN peied.

45. JlokazaTh BTOpOM 3aMeuaTeIbHbIN Mpe/e.

46. Tabmuia SKBUBAJICHTHBIX (DYHKITHI.

47. IlepBoe 1 BTOpOE OIpezesieHus: HeNpepbIBHON (QYHKIIMH B TOUKE.

48. ViccnenoBaTh Ha HENPEPHIBHOCTH (GyHKIMIO Y =SiNNX,y =cosnx,y =x>,y=x*,y=e™ npu xR .

49. Uccnenosars Ha HenpepbiBHocTh (yrkimio Y = IN X mpu X)0 .

50. OnpeneneHre 0THOCTOPOHHEH (JIEBOM U MPaBOil) HEMPEPHIBHOCTH (DYHKIMH B TOUKE.
51. Teopema 0 HEMPEPHIBHOCTH (YHKIIMH B TOUKE.

e Kraccudukanus Touek paspbiBa GyHKIUH.

e lccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKIINU:

1 1 Ux 1 1 1
y=sin—,y=cos—,y=€e"",y=—_—,y=arctg—,y =arcctg — s rouke x=0.
X X 1+2 X X

e JlokaszaTh TEOpEMY O HEPEPHIBHOCTH CIOKHOU (PYHKIIUHU B TOUKE.
e Onpenenenne npon3BoaHON pyHKIMU. Ee reomeTpryueckuii u GU3NIECKU CMBICIT.
e VYpaBHeHHE KacaTelbHOW U HOpMaIH K TpaduKy (yHKIIHH.
52. Onpenenenue nuddepenupyemoii GyHKINU.
53. Jlokazats Teopemy o nuddepenumpyeMoct QyHKINM.
54. Jlokasats T€OpeMy O HEPEPHIBHOCTH U HEepeHINPYyEeMOi ()yHKITHH.
55. Onpenenenue nuddepenuana GyHKIUN.
56. Jlokazatb TeopeMy O MPOU3BOJHON CYMMBI M Pa3HOCTH IBYX (PYHKIIUH.
57. Jloka3zatb TeOpeMy O MPOU3BOJHOM MPOU3BEACHUS ABYX (DYHKITHIA.
58. Jlokazatb TeopeMy O MPOU3BOJHON YACTHOTO IBYX (DYHKIIUH.
59. Ucxons u3 onpeneneHus, HAUTH MPOU3BOAHYIO (PYHKIIUU
y=x*y=x%y=x"y=sinax,y =sin(ax2), y =cosax,y = cos(axz), y=e*y=e y=2"y=Innx
65.Tabmuia npou3BOIHBIX 3JIEMEHTAPHBIX (PYHKIUIA.
66./lokazatb TeopeMy O MPOU3BOIHOMN CIIOKHON (PYHKITHH.
67./loka3aTb TeOpeMy O MPOU3BOJHON 0OpaTHOM (PyHKIMH.
68.Vcxoast U3 TeopeMbl O IPOU3BOJHON 00paTHON (PYHKIIMH, HAWTH MPOU3BOIHYIO () YHKIIUU
y = arctgx, y = arcctgx, y = arcsin X, y = arccos X.
69.0mpenenenne napaMeTpuIecky 3aJJaHHON (QyHKITHH.
70.I1epBas mpou3BoiHAs TApaMETPUUECKU 3aJaHHON (PYHKIINH.
71.0gH0CTOpOHHME (JIeBas U MpaBast) MPOU3BOIHBIE (PYHKIIMU B TOUKE.
72.Teopema o cyliecTBOBaHUU MPOU3BOAHON (DYHKIIUH B TOUKE.

73.HaiiTi npou3BoaHyI0 QyHKIUHN Y = |X|, y =%,y =x" B Touke x=0.

74.J1oka3aTh HHBAPUAHTHOCTH (HOPMBI IEPBOTO TUddepeHIana.

75.CBoiicTBa nepBbIX AU(GepeHIInaios.

76.Tabmua nepsbix Auddepennnanos.

77.0npenenenue Bo3pacTarollei, yoblBarolel, CTporo MOHOTOHHOU (DYHKIIUU B TOYKE.

78./loka3aTb TeOpeMy O IOCTaTOYHBIX YCIOBHUSIX MOHOTOHHOCTHU AU depeHnnpyemMoit GyHKInU B
TOUKE.

79.0mpeneneHue ToueK JOKAIbHOTO MaKCUMyMa, MUHUMYMa, SKCTpeMyMa ()yHKIIHH.

80./Iokazate Teopemy Depma (0 HEOOXOAUMBIX YCIOBUAX dKCTpeMyMa nuddepeHIupyeMon
GyHKIUN).

81.0mnpenenenue cTarimoHapHOU TOUKH AuddhepeHnupyeMon GyHKITIH.

82./lokxazate Teopemy Pons (0 Hyse mpou3BOAHON).



83.Jlokazate Teopemy Jlarpanxa (GpopMyia KOHEUHBIX PUPAIICHHH ).

84.Jlokazate Teopemy Komm (0600meHHas opMyiia KOHEUHBIX PUPALICHU).

85.I1paBwiio Jlonurans.

86.Dopmyia Teinopa.

87.Hamnucate nepBble Tpu HEHYJIEBBIX WieHa psaa Teinopa pyHkuuu y = x4, y = X° B TOUKe X, =1.

88.dopmyiia MaknopeHa.

89.Hanmcate nepBbie TpU HEHYJIEBBIX WieHa psiga MakinopeHa GyHKIUU
y=(x-1)"y=(x-1f,y=(x-1).

90./loka3zatb TeopeMy 0 HEOOXOAUMBIX YCIOBUSX dKCTpeMyMa (DYHKIUU.

91.0mpenenenne KPUTHUECKONW TOUKU (PYHKITUH.

92.Jloka3zatb TeopeMy O IOCTAaTOUYHBIX YCIOBHUSAX dKCTpeMyMa (DYHKLHUU.

93.0mpenenenue BEIMYKIION (BOrHYTOH) quddepeHnupyemMont GyHKINN.

94.Teopema 0 TOCTaTOYHBIX YCIOBUSIX BBIMTYKJIOCTH (BOTHYTOCTH) nuddepenupyemoi GyHKINN.

95.0npenenenue Touky neperunda quddepeHIupyeMon GyHKITHH.

96.Heobxoaumble yciaoBHs TOUKH neperuda nuddepenupyemoii GyHKINU.

97.JlocTaTo4HbIe yCIOBUS TOYKHM nepernda auddepeHunpyemMon GyHKInu.

98.0Onpenenenre HaKJIOHHOM (ITPaBOA, JIEBOM) M BEPTUKATBHON aCUMITOT rpaduka GyHKIUH.

99.Teopema 0 HaKJIOHHOW acUMITTOTE Tpaduka QyHKIHH.

,Z[OHOJIHI/ITGJII)HI)IG BOIIPOCHL
Bcesikas nmu quddepenunpyemast pyHKIUS SBISETCS HENPEPHIBHON?
Besikas i HenpepbiBHASE QYHKIHS SBIISICTCS AU HEpeHIHPYEeMOit?
Bceskas nmu quddepenurpyemast B Touke GyHKINS UMEET KacaTelbHYI0 K TpaguKy B 3TOM Touke?
Bcesaxas mu CTallMOHapHas TO4YKa SABJIACTCA KpI/ITI/I‘{CCKOfl?
Beskas mu kpuTHYecKas TOUKa SBJIAETCS CTALIMOHAPHON?
KonTpoJsbHbie padoThI
KonTponbhas padorta Ne 1. Beruncnenue npeaesnos.

agrwpdE

Mart. AHanus. Nol

Bbluncnntb npegensi:

2 X
i X+ x+1
im| ————
xono| X2 +1

i (1= VX )in(x)

g) o1 Xt =2x +2x% —2x +1

1)

1

lim (cos 27zx)t9<x‘1)

3) x—1

3x2+2 X+1 _ 31+x

2) lem In(3x? —2)
lirm 1+ xsinx —1
| 2

Mar. AHanus. Ne2
Bbluncnntb npeaensi:

lim (5x _ 4)ctg (x-1)

1) X—1

_ In(x —2)
lim— >
2) x—>3 X° —3X°+X—-3

326+ x —3/28—x

3) I!(Erll X—4/X
l 2/cos2zx —1

g) xor Sin*(x-1)
| X2+ x+1
xm X3 +1




Mat. AHanm3. Ne3

Bbluncantb npeaensbi:

I- ( tg X jctgx
im -
1) x—0 \_SIN X

lim (3—\/x+7)

2) X—2 X3—2X2 +4x -8

In(4 -3)

Mart. AHanus. Ne4

Bbluncnntb npeaensl:

lim (L+ In(x +1)—In x)*

1) X—>0

i tg(x —2) In(x —1)
2 x'—8x’ +16

- 3/ex—1 _1
lim———

3) 1 Sinzx

lim———
5 1 tg(x—1)

3/ . YT7+x-=2
Jcosx —1 lim ==
4) xl—ry)m 4) ol 2—~X+3

1
X . —
i 2X2+3X—l Ilm (4X_|_X)smx
m|-—————-
xoo| 2X%2 —3x -1 5) *9
KoutponbHast pabora Ne 2. [lpoussogmast pymkme.
""""" Mar. Aanus. Nel
In(3x+2)
, . 4 / 3
1) Haiitn npoussognyo Y : Yy = tg( X ) ;
yr y”
2) Hantu npounsBogHble X I o byHKUMM y=y(X), 3a4aHHON NapaMeTpUYECKHU:

x=e?(2—1?) y=e?(t* +2t).

!

Y Y

3) HaitlTn npounsBoaHble , OT GYHKUMM y=Y(X), 334aHHON HEABHO:

L y?—2Iny—x*=2e*

I_ 4_4cos(x) ] X X12

x50 \ SINX




Mart. AHanus. No2

(5,\/7)(19 (3x+2)

1) Haittv nponsBogHyto y. y= th

’

yr yn
2) Haiiti nponsBoaHble X I or bYHKLMM y=Y(X), 3aaHHON NapaMeTPUYECKHU:

x =5t +ctg(5t) y =5t —tg(5t) .

! U4
y X yXX
7’

3) HaitlTu npousBoaHble

! oT dyHKUMM y=Yy(X), 3alaHHOI HEeABHO:
. y°x+In(sinx)=siny .

2
4) BbluMCAUTD Cefytolme npesenbl:  x—0 4x ;x>0

Mart. AHanus. Ne3

In(5x+2)
= COS(7\/ x3 )

! "
y X yXX
7’

’
1) Halitn npomasop,Hyroy : y

2) Halitn npounsBogHble oT GYHKLMM y=y(X), 3a4aHHOIM NapameTpUYecKu:

x = 2t —sh(2t) y=2t—ch(2t).

!

y yrr
3) HaliT npowusBoaHble X , XX or byHKUMM y=y(X), 3a4aHHOWN HEABHO:
. y?x+In(cos x)=cos y .

. x*—sinx? |im(tgx)tgzx
lim = 1Im

4) BblumcnnTtb cneaytowme npegensi: x>0 X

MarT. AHanms. Ne4
y _ Ctg (W)th(3x+6)

!

"
y X yXX
7’

1) Halitn nponsBoaHyto y

2) Hantu npounsBogHble oT OYHKUMM y=Y(X), 3a4aHHOM NapaMeTPUYECKM:




3) HailTu npounsBoaHble ,

2y? +In(sinx) = xcos y .

. xtgx-sin®x ,.
lim e [im (n(ex + )"
x—0 5X ; x—0

4) BbluMCANTb cneaytolime npeaensi:

Mart. AHanuns. Nel
In(3x+2)
y = tg (‘{/ x3 )

oo, y = (2x* +x)In(2x +1).

1) Haiitu guddepeHuman dy:

2) Hantu npousBogHyto y

3) Pa3foknTb GYHKLMIO MO LENbIM HEOTPULIATE/IbHBIM CTEMEHAM AgydneHa X T 2 [0 YeTBepToro

y =sin(6—2x)

' YneHa: .

4) Pa3noKnTb MO LebIM HEOTPULATE/IbHBIM CTENEHAM NepemMeHHOM X:

" 2cos(x2)—-2

) yenE
y =§/1+sin(x 10 uneHa c X'°; X pounenac X,

Mart. AHanuns. Ne2
y . th (i/?)ctg(3x+2)

’

1) Havitu guddepeHuman dy:

_ (2y?2
2) Haittu npoussogHyto y*%: y =(3x" +2x)cos(3x +2) ;

3) Pa3nokuTb GYHKLMIO MO LENbIM HEOTPULLATE/IbHBIM CTEMEHAM ABydneHa X -2 [0 YeTBepTOro
y = 1
UYx+6

1 YneHa: .

4) Pasnoxuntb no uenbim HeoTpunuateibHbIM CTENEHAM nepemeHHoﬁ X:

2

e” -1
=3 ‘ Zi g Y=IN— 4
y =y CosX founeHacX ; X" pouneHac X .




Mart. AHanus. No3
In(5x+2)
y = cos((/ x3 )

00, y = (3x* +X)sin(3x +1).

1) Haittn guodepeHuman dy:

2) Haiitn nponsBogHyto y

3) Pa3nokuTb GYHKLMIO MO LENbIM HEOTPULLATE IbHBIM CTEMEHAM agydneHa X T 3 [0 YeTBEpPTOro

y =In{1-2x)

' YyjeHa:

4) Pa3NoXNUTb NO LLE/IbIM HEOTPULLATE/IbHbIM CTEMEHAM NepemMeHHOoN’ X:

y "163k(x2)—6x2
—4 3 12 47 6 8
Yy =+/CoSX jouneHacX X JouneHac X |

Mart. AHanuns. Ne4
y _ Ctg (Q\/F)th(3x+6)

(3x+1)

1) Halitu guddepeHumandy:

0., Yy =(5X+ x*)2

2) Hantu npousBoaHyIo Yy

3) Pa3noxuTb GYHKLMIO MO Le/ibiIM HEOTPULLATEIbHbIM CTENEHAM ABYY/1eHa x—4 [0 YeTBepTOro
1
X—3

y:

' YneHa:

~

4) Pas3noxuntb N0 UesbiM HeoTpULATEeIbHbIM CTEMEHAM nepemeHHoﬁ X:

e —2x-1

_ 41 _cin(x3 15 y:ln—2 3
y=41 Sln(X )p‘oqneHacX . 2X pouneHac X,




Kontponbnas padora Ne 5. OnpeieseHHbIH HHTETPal U €ro MPHIOKEHHS.

""""" Mar. Anams.Nel | Mar. AvanmaNe2 ]
1) HaiTn annHy oyrv KpmBoli 1) HaitTm annHy ayrv KpmBeoi

X*+y>=4y+4x—4 x> +y? =—6y+2x—6

| , OFpaHNYeHHOM , OFPaHNYEHHOM
: Y y >
; npAMon npamom y+Xx= 0, ob6bem Tena, Nosay4YeHHoro
X+y<2 6 o
, 06Bem Tena, NoNy4eHHOro BpalleHMem AaHHOW GUrypbl BOKPYr ocu
Ox,

BpalLeHnem gaHHol ¢urypsl BoKpyr ocu Oy,

naowaab NOBEPXHOCTN AAHHOTO TeNa.
naowaab NOBEPXHOCTUN AaHHOTO TeNa.

2) BblumcaunTb naowaab ¢purypsbl, 3a4aHHOM
2) BblumMcautb naowaab Gurypsbl, 3agaHHoOM

napamMeTpUyeCKn: y :8_4\/5’
napamMmeTpuyecKku:
| x = 8(t —sint)
x =10(t —sint) {y=8(1—cost)
y =10(1—cost) y=15 '

(0<x=207,y>15) (0<x<167,y28-413)

3) BbluncanTb naowaab Gurypbl, 3a4aHHOM
3) BbluMcanTb nowaab GUrypbl, 3agaHHomM ) Wage duryp A

r <3sin3¢p
B NONIAPHbIX KOOPAMHATaX: ,
B NOJIAPHbIX KOOPANHATaX: r 21+COS¢, P PA
: r>1
P r<l, '
. 4) Bbl4MCAUTb MHTETPAnN:
X COS 2xdXx h
-[ 27J‘ x>+/4—3x*dx
4) Bbluncnutb nHterpan: © . 5
""""" Mar. Anaams.Ne3 | Mar.Avamz. N4 ]
1) HaitTm onnHy gyrv Kpmeoli 1) HaitlTm oanHy ayrvm KpmBeoi

2 2 _ 2 2 _ _
X" +Yy" =2y +6X 6,orpan4eHHoﬁ X“+y" =4x-8y 16,orpan4eHH0|7|

! NPAMOM npsmoi
< —y>
X+y= 2, ob6bem Tena, Nosy4eHHOro X-y= 8, ob6bem Tena, Noy4eHHOro
BpaLleHnem gaHHon purypbl Bokpyr ocu Oy, BpaLLeHNeM AaHHOMN GUrypbl BOKPYr ocu
Ox,

naowaab NOBEPXHOCTUN AaHHOTO Tea.

naowasb NOBEPXHOCTU AAaHHOTO Tena.
2) BblumcauTb naowaas ¢purypbl, 3agaHHOM

2) BblumcaunTb naowaab dburypsbl, 3agaHHOM
napameTpUYecKu:




{X N 2((;-_Slnt)) napamMeTpUuyecKkun: y:12+6\/§'
| y =6(L—cost) y=3

' (0<x<127,y>3) x=12(t -sint)

: ' y =12(1—cost)

3) BbluMcanTb Naowaab purypbl, 3aaaHHOM

(O<x§247z,y212+6\/§)_

S 2ci
B NONAPHbIX KOOpANHATaX: | = 3sindg.

3) Bbluncantb naolaab urypbl, 3aaaHHoON

L r<i,
1 B NONAPHbIX KOOPAMHATaX: r £1+sm(p’
75[x°V9-5x°dx | r<i,
4) Bblumcantb nHterpan: 0 .
jxsin 4xdx
4) Bblumcnntb nHTerpan: o
Kontponbhas paGota Ne 6. OyHKIMM MHOTHX II€peMEHHBIX.
"""" Mar. Awaims. Nel | Mar. Awanma. Ne2 |
1) Halitv nonHbii guddepeHumnan BToporo 1) Haiiti nonHbi guddepeHuman
BTOpOro

nopAaKa d*u W BTOPYIO YaCTHYHO MPOU3BOAHYIO
nopsaaka d*u W BTOPYHO YaCTHYIO
o o°u

ayz oT PyHKUMHM u= f(f,n)' roe

5 NPOM3BOAHYIO ox* or dyHkn U= f(f,n),
L E=3x—2y,n=-3x—-2y°

e £=3x*-2y,n=5y-3x

2=2(%,Y) o )
2) Ans GyHKumMK HaiTM YaCTHble 2) fns by 2= 204Y) o
NpPon3BOAHbIE MEPBOro M BTOPOro NopsAaKa HacCTHbIE

. npon3BoaHblie NepBoro n BTOpPoro
2x* -3y —2z° =sin(3z2) PONIBOA P P

nopAagKa

3) BBOAH HOBbl€ HE3aBUCUMbIE NEPEMEHHDbIE,
3x* -2y -2z =1In(2z2)

‘Npeobpa3oBaTh ypaBHEHUS

3) BBoAs HOBble HE3aBUCUMbIE

0’z laz
+——=0
OXoy X oy , ecnm

E= y =X nepemeHHble,

npeobpa3oBaTtb ypaBHEHUA
4) UccnenoBaTb Ha 3KCTPEMYM

| 2
'z=e"7(2-4x% +2y) oz _1la_,

XY YK ey E= V=X

4) NiccnepoBaTb Ha SKCTPEMYM
z=e""% (4x+2y*—4)




Mar. AHanus. Ne3

1) Haiiti nonHbiii guddepeHLmMan BTOporo
nopsaka d®u M BTOPYHO YaCTHYO NPOM3BOAHYIO
ou
2 _
| 8y oT PpyHKUMHK u= f(ég’ﬂ), roe
E=4x+2y%, n=2x-3y
2) Ansa dyHKUMK z=2(xY) HaWTW YacTHble

npon3sogHble NepBoOro M BTOPOro nopAaaka
3x—2y? -3z =cos (32)

3) BBOAA HOBble HE3aBUCUMbIE NepemeHHble,
inpeobpa3oBaTb ypaBHEHUA

o’z 1oz
+——=0
oxXoy Yy ox ecnm

X
&=2y,n=—
y

4) UccnepoBaTb Ha 3KCTPEMYM

z=e"(2x-y*+2)

Mart. AHanms. Nel

H xydxdy

1) Bblumcautb D

§x2+y232x,x2+y2§2y‘

,roe D:

2) 3MeHUTb NOPSAAOK UHTEFPUPOBAHUSA

1 Jx 2 J2ax?
jdxj’f(x,y)dy4-jdx [ £ y)dy
0 0 1 0

JJ £ (x.y)ebdly
3) B aBoitHOM WUHTerpane P
nepenTn

K NONAPHbIM KOOPAUHATAM U PaCCTaBUTb

Mat. AHanu3. Ne4

1) HaiTtn nonuHbii guddepeHuman
BTOporo nopaaka d Uy BTOPYIO YaCTHYIO
o’u
NMPOU3BOAHYIO OX0y oT dyHKUMK u= f(é’n),
E=3y—2x,17=4x" -6y

roe

2) Ans dyHkummn 2= 2(%Y) wain
yacTHble

npon3sBoagHble NePBOro 1 BTOpPOro
nopAagKa

3x? +3y 372 =8/7°

3) BBoAA HOBble HE3aBMUCUMbIE
nepemeHHble,

npeobpa3osaTb ypaBHEHUA
0’z oz
32 _4Z .
OX oy
E=2x"+3y,n =X

0

, ecnn

4) NiccnepoBaTb Ha SKCTPEMYM

z=e""(3x* -6y —6)

Mart. AHanus. No2

J'J' xydxdy

1) Bblunmcnautb D ,roe D:

X +y? <—Ax,x* +y*>4y,y>0

2) U3MeHUTb NOPSAAOK MHTErPUPOBAHUSA

e Inx e 2-Inx

Idx.[f(x,y)dy4—jdx jf(x,y)dy

[ £0xy)dxdy

3) B gBOMHOM MHTerpane D
nepemnTu

K NONAPHbIM KOOPANUHATAM U PaCCTaBUTb




gnpe,u,enbl UHTETPNUpPoOBaHUA. D: npeaenbl UHTErpupoBaHnA. D:

X2y <4x,x<2,y>0 x> +y?<-6y,y>—45 x>0
4) C nomoLLbto ABOMHOrO MHTErPana BbIYUCAUTD 4) C nomoLLbtO ABOMHOIO UHTErpPana
naowaab GUrypbl, OrpaHUYEHHON TMHUAMM: BbIYUCAUTD
Xy=4 y=4x,y=1 naowaab GUrypbl, orpaHUYEHHOM
NIMHUAMMN:

x=5-y* y=2x,y=0

Mart. AHanus. Ne3 Mart. AHanus. Ne4
” xydxdy ﬂ xydxdy
1) Bblumcautb D ,roe D: 1) Bblumcautb D , roe D:
X% +y? <Ax, X% +y? <-4y x> +y? <-2x,x*+y*<-2y,y<0
2) U3MeHWTb NOPALOK UHTErPMPOBaHMA 2) U3MeHWTb NopALOK UHTErPUPOBaHMA
2 % 6 V12+4x—x? 5  V10x-—x? 10 50-5x
j dx j f(x,y)dy + j dx j f(x,y)dy j dx j f(x,y)dy + j dx j f(x,y)dy
0 0 2 0 0 0 5 0
JJ £ (x.y)ebxdly JJ £ (x.y)dly
3) B aBoitHOM UHTerpane D 3) B aBoitHOM UHTerpane D
nepenTn nepenTu
K MONIAPHBIM KOOPAMHATaM M PaccTasuTb K MONIAPHBIM KOOPAMHATaM U PacCTaBuUTb
il‘lpe,ﬂ,eﬂbl uHTerpuposaxus. D: npesenbl MHTErpupoBaHus. D:
X2 +y?<2y,y<1l5 x>0 x> +y?<-2x,x>-15 y>0
4) C NOMOLLbIO ABOMHOMO UHTErPana BbIMUCAUTD 4) C noMOLLblo ABOMHOTO MHTErpana
naowaab GUrypbl, OrpaHUYEHHON IMHUAMM: BbIYMCAUTD

y=X"4+5 y=5-x,x=2 naowaab Gurypbl, orpaHU4EHHOM

NTNHUAMU:

2

y =X x:2+y2,y:0,y:4.




Bomnpocsl Kk 3xk3aMeny

1 cemecTp

1. Akcuomsl [leano HaTypanbHbIX yncen. Koneunslie MHOkecTBa. OCHOBHAs TEOpeMa O KOHEY-HBIX
MHO’KECTBAX.

2. CpaBHeHHE MHOKECTB 110 MolTHOCTH. Teopema Kantopa-bepuireitna. Teopema Kantopa o
MOIIIHOCTH MHO>KECTBA IIOJIMHOKECTB. MOLTHOCTh KOHTUHYYMA.

3. AKCHOMBI JICUCTBUTEIBbHBIX YUCe. TeopemMbl 0 TOYHON BepXHEW U TOYHON HUYKHEH rpaHu.
[Tpunuun Apxumena. Teopema 0 INIOTHOCTH PALIMOHAIBHBIX U UPPALIMOHAIbHBIX YUCEIL.

4. Teopema 0 MOIIIHOCTH MHO>KECTBA JCHCTBUTEIbHBIX YHUCE.

5. Jlemma I'eiine-bopens-Jlebera o MOKPBITHSIX.

6. Ilpenen yncnoBoi nmociaeaoBarebHOCTH. CBOMCTBA CXOASMIIMXCA MOCIE0BATEIbHOCTEH:
€MHCTBEHHOCTb NPEAEIIa, OrPAaHUYEHHOCTh CXOAAIIEICS 10CIEe10BATENIbHOCTH, CBOMCTBO
YCTOHYHMBOCTH, MPEes MOYJISA, IPEISIbHBIN IIepeXxo/] B HEpaBEHCTBAX, CBONCTBO JTMHEHHOCTH.

7. CBolicTBa CXOASILUXCS ITOCIEI0BATENIbHOCTEN: MIPEAEIbHBIN IEPEXO0/1 B IPOU3BEIECHUU U B
YaCTHOM.

8. Teopemsl 0 Tipe/ene HeyObIBAIOIICH U HEBO3PACTAOIICH TIOCIICI0BATEIIBHOCTH.

9. Yucio e.

10. Teopema llITomnsbIa.

11. Teopema o npeaene NpoMeKyTOUHOU nocneaoBarenbHocTU. [Ipuniun Kantopa o Bi1oxeH-HBIX
OTpe3Kax.

12. Ipunun bonbiiano-BeiiepiiTpacca 0 cXoAAIIEHCINIOANOCIIEI0BATEIbHOCTH.

13. Kpurepuii Komm cxoauMocTH ocie10BaTeIbHOCTH.

14. Onpenenenue npezena uncaoBo ¢pyukuu no Kommu u no I'eitne. DKBUBaNIEHTHOCTD
onpezaenenuit npenena ¢pynknuu no Komm u no [eiine.

15. Kputepuit Ko cymectBoBanus mpeena GyHKINH.

16. HenpepbIBHOCTH (PYHKIIMM B TOUKE U Ha MpoMexyTKe. CBOMCTBa HEMPEPhIBHBIX (YHKIIHI:
HENPEPbIBHOCTh MOJYJIS, JIOKAJIbHAS! OTPaHUYEHHOCTb, CBOUCTBO YCTOWYMBOCTH. ApH(MeTHIecKre
orepaluy ¢ HelpepbIBHBIMU (QYHKIUAMU. HenpepbIBHOCTD CI0KHOM 1 00paTHON (YHKIUH.

17. IlepBas Teopema Beliepirpacca (06 orpaHH4eHHOCTH HeNpepbIBHOHN QyHKIMM). BTOpas Teopema
Beiiepmrpacca (0 HanOoJIbIIEM U HAUMEHBIIIEM 3HAUEHUN ).

18. IlepBas u BTOpas Teopemsl bosnbrano-Komm o mpoMeKyTOUHbBIX 3HAUE€HUSI HENPEPBIBHON
¢yukun. Teopema o CyliecTBOBaHUM 00paTHON PyHKINH.

19. Teopema Kantopa 0 paBHOMEPHOI HENTPEPHIBHOCTH.

20. Ilonarus npousBogHOU, 1udepeHtupyeMocty, Aupdepennunana pyHkuuu. I'eomerpuyeckuit
CMBICJI IPOU3BOIHON U tuddepenimana. CpaBHEHHE TOHATHIA TPOU3BOIHON U
nudPepeHITpPyEMOCTH.

21. OgHocTOpOHHHE MPON3BOIHBIE. CpaBHEHHUE MOHATUI HEMPEPHIBHOCTU U UG HEPEHIIMPYEMOCTH.
Kputepuit auddepenurpyeMoctu (B TEpMUHAX HENIPEPHIBHOCTU AU(HEepeHIINaTbHO-PA3HOCTHOTO
OTHOILICHHUS ).

22. lupdepennupoBanue TMHEHHON KOMOMHAIIMH, TPOU3BEIEHUS U YaCTHOTO IBYX (QYHKIUH.

23. IuddepenunpoBanue oOpaTHO U cliokHON GyHKIMU. IHBapHaHTHOCTH (POPMBI 3aIUCH TIEPBOTO
nuddepennuana.

24. BbIBOJI NPOU3BOIHBIX AIEMEHTAPHBIX (DYHKITHIA.

25. IlpousBoansle u auddepeHnabl BHICIINX TOPIKOB. BeruncaurenbHas popmyia Juis BEICIINX
muddepeHranoB. Y caoBUe HHBAPUAHTHOCTH BBICHINX AU(PHEpEeHIINaToB OTHOCUTEIBHO 3aMEHBI
[IEPEMEHHOM.

26. ®opmynsl Jleitoauna (Beicee auddepeHnnpoBaHue MPOU3BEICHUS U CII0KHON QYHKIIUHN).

27. Teopema @epma 06 sxcTpemyme GyHkImu. Teopema JJapOy o mMpOMEKyTOUHBIX 3HAUCHUSIX
MIPOU3BOAHOM.

28. Teopems! Pous, Jlarpanska, Komm.

29. IlepBoe npaBusioJlonuTans BIYUCICHUS TTPEAECIOB



30. Bropoe npaBuiioJlonuTtasns BEIYUCICHUS TTPEIETOB

31. Muorounen Teitnopa. ®opmymna Teitnopa ¢ ocraTo4HbIM wieHOM B ¢popme [leaHo.
EnnHCTBEHHOCTD NpeACTaBlIeHUs (YHKIIUU MHOTOUIEHOM.

32. ®opmyna Teiinopa ¢ octaTouHbIM WieHOM B popmax, Komm, Jlarpamxka.

I1a1Th OCHOBHBIX pasnokeHui o popmyne Teinopa.

33. HTepnoasuuoHHbIi nonuHoM Jlarpanxka. OLeHKa MOrpeliHOCTH HHTEPIIONSILUH.

34. Kputepuii moctossHCTBa PYHKIIMHU. Y CIOBHE CTPOTON MOHOTOHHOCTH ()YHKIIMU HA TPOMEKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHble 3KCTpeMyMbl pyHKIUM, uX Bubl. Heo0XoauMoe ycioBHe JT0KaIbHOTO SKCTPEMYyMA.
JlocraTouHble yCIOBUS JIOKAJIBHOTO SKCTPEMYMa B TEPMUHAX -0 MPOU3BOIHOM, 2-0i IPOU3BOAHOM,
N-TOM MPOU3BOIHOMA.

36. BoimykJible pyHKIMHM, BUBI BBITYKJIOCTH. J|OCTaTOYHOE YCIOBUE CTPOTOM BBITYKIOCTH
¢dbynkuuu. Pacnonoxenue rpaduka BoITYKIONH (YHKIIMHA OTHOCUTENIBLHO KacaTeabHOM.

37. HepaBenctBo Mencena. HepaBeHCTBO MEeXy CpeAHUM apu(METHUECKIM U CPETHUM
TEOMETPUYECKUM.

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

39. Touku neperu6a ¢pyukuuu. Heobxoaumoe ycinosue neperuda. /locrarounoe ycinoBue neperuoa.
Pacnonoxenne rpaduka QyHKIIMH OTHOCHTEIBHO KacaTeIbHOW B TOUKE Ieperuoa.

40. ITonsitue 6a3bl. [Ipumepsr 6a3. [lpenen yncnoBoit pynkuuu mo 6aze. CpoiicTBa

GyHKIMH, IMEIONINX Tpeaen 1o 0ase.

41. Kputepuit Komu cymectBoBanus npezena mno 6ase.

42. CuérHo-nopoxnéunsie 6a3bl. [Ipenen 'eitne mo 6a3e. DKBUBAJIEHTHOCTH MTOHATHUH MpeIenaro
['eiine u o Kommw B ciaydyae c4€THO-TIOPOKAEHHBIX 0a3.

2 cemecTp

43. Onpenenenue unrerpana Pumana. Mnterpan Pumana kak npezen no 6aze. OrpaHn4eHHOCTh
UHTETpUpPYyeMOi (yHKIUH.

44. Narerpansuble cymmbl JapOy 1 ux cBoiicTBa: cpaBHeHHe cymMM Pumana u JlapOy, CyMMBI
HapOy kak TouHble TpaHu cyMM Pumana, noseaenue cymm JlapOy npu u3MenbueHun pa3oueHus,
cpaBHeHHe cyMM JlapOy [uist 1r00bIX pa3OueHUH.

45. Kputepuit unterpupyemoctu Pumana.

46. IHTerpupyeMocTb HepepbIBHON (GYHKIMHU U (YHKIIUN C KOHEYHBIM YMCIIOM TOYEK pa3phIBa.

47. UaTerpupyemMocTh CII0KHON QYHKIUU. ApU(PMETHUECKHUE OTIEPALIUH C
UHTETPUPYEMBIMUPYHKIIUSMHU.

48. Bepxuuii u HrkHui uHTerpainsl JapOy. Unrterpanst apOy kak npexnensl cymm [JapOy. Kpurepuii
UHTETpUPYEMOCTH (DYHKIIMH B TEpMUHAX paBeHCTBa e€ uHTerpainos [lapOy.

49. OCcHOBHBIE CBOMCTBA ONPENEIEHHOTO MHTErpajla: MHTErpall OT €INHHUIIBI,
MOHOTOHHOCTb,JINHENHOCTD, aIIUTUBHOCTb.

50. ITepBast TeopeMa 0 CpeaHEM 3HAYEHHH.

51. MHTerpan c nepeMeHHbIM BEPXHUM NpeesioM. HelmpepbIBHOCTh MHTETpalla IO BEPXHEMYIIPEEIY.
HuddepennmpoBanne nHTErpaia Mo BEpXHEMY Ipeeny.

52. Bropas TeopeMa 0 cpeiHEM 3HAUEHUH.

53. ®opmyna Hetotona-JleitbHua. 3aMeHa nepeMeHHO U HHTErpUPOBaHUE TI0 YacTsIM B
ONpeAEIEHHOM HHTErpaje.

54. ®opmyna Teiinopa ¢ OCTaTOYHBIM WIEHOM B HHTErpasibHOM (hopMme. VIHTerpaabHble HEpaBEHCTBA
I'énpnepa, Komm-byHsikoBckoro 1 MUHKOBCKOTO.

55. Onpenenenne HecobcTBeHHOTO HHTErpana. ®opmyna Hetorona-JleiiGHuna s HecOOCTBEHHOTO
MHTETpaa.

[Tpr3HaKK CXOAMMOCTH HHTETPAJIOB OT HEOTPHUIIATEIbHBIX (PYHKIUH.

56. Kpurepuit Komm cxomumocT HeCOOCTBEHHOTO MHTErpajia. AOCOTIOTHO CXOSAIITUECS HHTETPAJIBI.
[Tpusznaku Ab6ens u JAupuxie cXoAUMOCTH HECOOCTBEHHOTO MHTETpaa.



57. IloHSATUSA METPHUYECKOTO U HOPMUPOBAHHOTO MPOCTPAaHCTBA. OTKPBITHIC U 3aMKHYThIE MHOKECTBA
B METPUUYECKOM MPOCTPAHCTBE, UX CBOMCTBA. CBSI3b MEXy OTKPBITBIMU U 3aMKHYTBIMU
MHOKECTBAMHU.

58. Ilpenen no 6a3e HyHKIMH CO 3HAYCHUSMH B METPUIECKOM npocTpaHcTBe. CBONCTBA (hyHKIIMIA,
umeromux npenen. [Ipenen nocnenosarensHocTy. Ilpenen pynkuum B Touke.

59. Ilonuble meTpuueckue npocrpancraa. [Ipunuun nonnotsl Kantopa. Ilognpoctpanctsa
noJiHOro npocrpancrsa. Kpurepuii Ko cymecrsoBanus npeaena.

60. IIpeaxoMmakTHbIE MHOYKECTBA B METPUUYECKOM ITpocTpaHcTBe. Kpurtepuii
npeaKoMIakTHocTuXaycnopda.

61. KomnaxkTHbIE MHOXKECTBA B METPUYECKOM IIpocTpaHcTBe. KpuTepuii KOMIaKTHOCTH METPUYECKOTO
npocTpancTBa. Kpurepuil KOMIaKTHOCTH MHOYKECTBA B IIOJTHOM METPUYECKOM IPOCTPAHCTBE.
KomnaktHbie MHOXecTBa B R .

62. KoMnakTHOCTh B TEpMUHAX NOKPBITUH. KOMIIAKTHOCTH B TEpPMHUHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpepbiBHBIE OTOOpaKEHUSI METPUYECKUX MTPOCTpaHCTB. [IpooOpa3 oTKphITOro U 3aMKHYTOIO
MHOY€ECTBa IpU HENIPEPHIBHOM 0TOOpakeHuU. HenpepbIBHOCTh CII0XKHON QYHKIIUH.

64. HenpepbiBHBINM 00pa3 koMnakTa — KoMnakT. Teopemsl Beliepiitpacca. Jluneiino
CBSI3HBIEMHO’KECTBA B METPUYECKOM ITpocTpaHcTBe. HenpepriBHBIN 00pa3 TMHEHHO-CBSI3HOTO
MHO’KECTBA — JIMHEHUHO-CBS3HOE MHOXECTBO.

65. Teopema Kantopa o paBHOMEpPHOI HENIPEPHIBHOCTH.

66. IlonsTHE TOMOIOrNYECKOTO MpocTpaHcTBa. OKPECTHOCTH, BHYTPEHHUE TOUKHU, IIPEIEIbHbIE
TOYKHU, TOUKH IPUKOCHOBEHUSI, 3aMbIKaHHE, 3aMKHYTO€ MHOXKECTBO, rpanuua. [Ipesnen no 6aze
(GYHKIIMH CO 3HAYEHUSIMU B TONOJIOTMYECKOM IpocTpaHcTBe. HenpepbiBHbIE
0TOOPaKEHUATONOJIOIMYECKHX pocTpaHCcTB. [loHsTHe romeoMopdusma.

67. YactHble npou3BoHbIE, MU depeHIPYEMOCTh, nuddepentnan pynkunu. Kpurepuit
muddepentmpyemoctu. Jloctarounoe ycinosue auddepeHunpyeMocTH QyHKIUH.

68. Teopema o nuddepeHIpOBaHNH CII0KHON QyHKINU. THBapraHTHOCTH (POpMBI
nepBoroaudepennmana. [Ipasuna nuddepeHupoBaHus.

69. IIpousBoaHas 1o HarpaBieHuto. ['paguent.

70. YacTHbIE IPOU3BOAHBIE BBICIIMX NOPSAAKOB. TeopeMa 0 paBEHCTBE CMEIIAHHBIX IIPOU3BOAHBIX.
HenpepsiBHo quddepenunpyembie pyHKIIMH.

71. AuddepeHunansl BHICIINX MOPAAKOB. BeruucnurensHas Gpopmyna st 1uddepeHInanoBBhICIINX
MOPSAIKOB. Y CIIOBHE MHBAPUAHTHOCTHU BhICIIUX TU((HEepeHIINaTIOB OTHOCUTEIbHO3aMEHbI IEPEMEHHBIX.
72. ®opmyna Teiinopa ¢ ocTaTOYHbIM wieHOM B ¢popme Jlarpanxka u B popme Ileano.
DopMyTaKOHEYHBIX IPUPALICHUN.

73. JIokanbHbIe SKCTPEMYMBbI (DYHKIMI MHOTHX NepeMeHHbIX. HeoOxoaumoe yciioBre sKCTpeMyMa.
JlocratouHoe ycioBHE SKCTpEMyMa.

74. HesiHast pynkius. Teopema o HesIBHON (GyHKINU.

75. Cuctema HesiBHBIX (pyHKUUH. Teopema o cucreme HesiBHBIX GyHKIMi. CyliecTBOBaHKE
o0paTHON (HyHKIMH.

76. YcnoBHbIE SKCTpeMyMbl (YHKIIUH MHOTHX NepeMeHHbIX. Metoa MHOoxuTenel Jlarpanxa.
JlocraTouHoe yciioBue 3KCcTpeMyma B Metoze Jlarpanxa.

77. Iuddepentupyembie oToOpakerus. Matpuiia Akoowu.

78. IIpyHIUT CKUMAIONIMX OTOOPAKEHUH.

3 cemecTp

79. Yucnoroii psan u ero cymma. Kputepuit Komm n Heo6xoaumoe yciaoBue cXoauMocTH psana. Oomme
CBOMCTBA CXOIALINXCA PSIIOB: CXOJUMOCTD Psiia U €r0 OCTaTKa, IMHEHHAas onepauus ¢ psaaMu,
COUETATEIbHOE CBOMCTBO psja.

80. IIpu3HaKku CXOAMMOCTH PSAZOB C HEOTPHUIIATEIBHBIMH WICHAMHU: OOIIMN KPUTEPUN CXOIUMOCTH,
npusHaku cpaBHeHus, Komm, Jlanam6epa, Kymmepa u Paabe. Muterpansubiii mpusnak Komm-
Maknopena. CxogumocTs psiia Pumana.

81. ®opmyna cymmupoBanus Ditnepa. [locrosaHas Diinepa.



82. [Ipuznak EpmakoBa CXOJIMMOCTH PsIIOB C HEOTPUIIATEILHBIMU YJICHAMM.

83. Ilpusnaku Jleitbuuna, AGens u Jupuxie [uist TpOU3BOJILHBIX YUCIOBBIX PsiioB. OLEHKa OCTaTKa
psna JleiiOuuma.

84. AGComIOTHAS M YCIIOBHAS CXOUMOCTD PsiAoB. [lepecTaHOBKA YJICHOB B a0COIIOTHO CXOISIIUXCS
psnax.

85. YMHOKeHHE a0COMIOTHO CXOISAINXCS PSIIOB. Y MHOXKEHHUE YCIOBHO CXOASIIUXCS PSIOB.

86. beckoHeUHbIE TPOU3BECHMSI U X CBS3b C psaMu. AGCOIIOTHO CXOAIINECs OECKOHEUHbIE
npousBenenus. [Ipencrasinenue Diinepa s n3era-QyHKIAH.

87. PaBHOMEpHas M IOTOYCUHASI CXOAMMOCTb MOCIEA0BATEIbHOCTH (DyHKIMI. MeTpruueckuii
KpUTepuil paBHOMEPHOU cxoaumocTu. Kpurepuit Komm paBHOMEpHOM CXOAMMOCTH
nocjenoBarenbHOCTH GyHKUMN. HenmpepbslBHOCTE npeaeabHON QYHKIUH.

88. [Ipu3Hak [uHN paBHOMEPHOW CXOJIUMOCTH MOCIEA0BATEIHLHOCTH (YHKITUH.

89. [IpenenpHblii EpexXo N0 3HAKOM UHTErpajla U MPOU3BOIHOM IS MOCIIE0BATEIbHOCTH
(GyHKIMIA.

90. PaBHOMepHas U OTOYEYHAs! CXOAUMOCTh (hyHKIMOHaIBHOTO psina. Kpurtepuit Komm n
Heo0X0IMMOE yCIIOBHE paBHOMEPHOI cxonuMocTu psaa. [Ipusnak Beliepiirpacca paBHOMeEpHOM
CXOAMMOCTHU (PYHKLMOHAIBHOTO psiaa. HenpepplBHOCT CYyMMBI psijia.

91. IMpuznaku AGens u Aupuxie paBHOMEPHOU CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia.

92. IlounenHoe auddepeHurpoBaHre U UHTErPUPOBaHUE (PYHKIIMOHAIBHBIX PS/I0B.

93. Crenennoit psn. [lepBas Teopema Abens. Pannyc u HHTEpBaJI CXOIUMOCTH CTEIICHHOTO PSJIA.
®opmyna Komm-Anamapa.

94. HenpepbIBHOCTh CYMMBI CTENICHHOTO psina. Bropas teopema Abens. duddepennupoanue u
WUHTETPUPOBAHUE CTEIIEHHBIX PSIIOB.

95. IlonsTne aHanmUTHYECKON QYHKIMU. AHATUTUYHOCTh CYMMBI CTEIIEHHOT'O psiia. ENMMHCTBEHHOCTH
Npe/CTaBICHUs aHATUTUYECKON (DYHKIIUU CTETIEHHBIM PSAAOM.

96. Psan Teitnopa. Kputepuii npencraBinenust GyHKIHH CTETIEHHBIM psiioM. JlocTtatouHoe ycioBue
AQHAJTUTUYHOCTH. AHAJIMTHYHOCTh OCHOBHBIX 3JIEMEHTapHBIX (GYHKUUH. [19Th OCHOBHBIX pa3ioxeHHi B
CTETIEHHbIE PSAJIBL.

97. IlpyuHUMO €TUHCTBEHHOCTH [T aHATUTHYeCKUX QyHKUMU. [ToHsTHE aHamuTHYeCKON (HYHKIIUU
KOMILIEKCHOTO nepeMeHHoro. KommiekcHas sxcrionenTa u e€ cpoiictBa. @opmynel Ditnepa.

98. Annpokcumanus HenpepblBHbIX GyHKIUN. Teopema CToyHa. ANIpOKCHUMAaLUs HENPEPbIBHBIX
byHKIMH anreOpanyecKuMy U TPUTOHOMETPUYECKMMH MHOTOWIEHAMHU.

99. CkanspHoe npousBefieHre GyHKIUNA. AOCOIIOTHO M KBaJpaTUYHO UHTErpUpyeMble GyHKIINH,
cBs3b Mexxy HuMu. HepaBenctBo Komu-bynsikosckoro. Hopma pynkunu. CxonuMocTs B cpeiHEM
KBaJPaTUYHOM. ATIITPOKCUMAITUS CTYNIEHYaThIMU QYHKIUAMU (0€3 10Ka3aTeNbCTBA).
Tpuronomerpuyeckas cucremMa QyHKUUN U €€ CBOMCTBA: OPTOTOHAJIBHOCTD, TIOJTHOTA B PABHOMEPHOM
U Cpe/IHEM KBaIPaTUYHOM MPUOIMKEHUSX.

100. HeoOxonuMoe yciioBue pas3iiokeHus QyHKIUU B paBHOMEPHO CXOASIIUNCS
TpuroHoMmerpuueckuii psa. Ilonarue psna @ypre. KommnekcHas 3anuce psna @ypse. Psang @ypoe B
ClIy4ae IpOU3BOJIBHOTO MHTEPBAJIA.

101. HopMa TpUroHOMETpHUYECKOTO MOJIMHOMA. BrIpakeHHne cpeTHEr0 KBaIPpaTUUHOTO OTKJIOHEHUS
(GYHKIIMHM OT TPUTOHOMETpPUYECKOro nmosnHoma. ToxaectBo beccensi. MUHMManbHOECBONHCTBO
YaCTUYHBIX cyMM psiia @ypbe. Pasznoxenue Gpynkuun B psig Oypbe, CXOIAMIMNACA B CpeIHEM
KBaJIpaTUYHOM.

102. HepasenctBo beccens. PaBenctBo [lapceBans. 3aMKHYTOCTh TPUTOHOMETPUYECKON CUCTEMBI
¢ynkunit. OMHO3HAYHOCTH ONpeaeeHns QYHKIIUN CBOUM psaoM Dypbe.

103. Teopema Pumana o ctpemiienun kodpduimentoB ypre Kk HyI0. HTErpaibHOE TPEICTaBICHHE
4aCTUYHBIX CyMM psiga @ypee. Anpo Jupuxiie u ero cBoucTsa.

104. [Ipuznak Junu cxonumoctu psga Oypee. [loToueunas cxonumocts psiga Pypbe KyCOUHO-
TITATKUX (QYHKITHH.

105. Paznosxkenue cuHyca B OECKOHEYHOE MTPOU3BEICHUE.



106. PaBHOMepHast cxoquMocCTh psiia Pypbe HEMPEPHIBHBIX KYCOYHO-TIIAIKUX (PYHKITUH.
WNurerpuposanue psagos Oypse.

107. CemeticTBa QyHKITMH, 3aBUCAIIMX OT MapaMeTpoB. [loToueyHas u paBHOMEpHAs CXOJAMUMOCTb.
JlocTaTtoyHOE yCI0BUE PABHOMEPHOM CXOIUMOCTH. MeTpHUUYeCKHil KpUTEpUA paBHOMEPHOU
cxoauMoctu. PaBHOMepHast CXOAMMOCTb ceMelcTBa PYHKLUHI Ha S3bIKE I10CIIE10BaTEIbHOCTEH.
HenpepsiBHOCTB npeienbHON QYHKITUH.

108. CoOcTBEHHbIE HHTETPANIbI, 3aBUCALIME OT IAPAaMETPOB, C IOCTOSTHHBIMU IIpeJIeIaMu
uHTerpupoBanus. [Ipenenbusli mepexo o napaMerpy oj 3HakoM HHTerpaia. HenmpepblBHOCTB
uHTerpaia no napamerpam. Juddepenurpopanue u HHTErpupoBaHUE UHTErpaJla Mo apamMeTpy B
CJIy4ae IOCTOSHHBIX IIPEEIOB HUHTETPUPOBAHUS.

109. CoOcTBEHHBIE HHTETPAJIBI, 3aBUCALIME OT IAPaMETPOB, C IEPEMEHHBIMHU IIpEeIaMU
UHTErprupoBaHus. HempepbIBHOCTh HHTETpaja 1o napamerpam. JuddepennupoBanre HHTErpaia mno
napaMeTpy B Cilydae IEPEMEHHBIX NIPEAEIOB UHTEIPUPOBAHMSI.

110. HecoOcTBeHHBIE HHTETpaJIbI, 3aBUCSIIME OT apameTpoB. [loToueuHas u paBHOMEpHast
cxogumocts. Kpurepuit Komu u npusHak Beliepmrpacca paBHOMEPHOM CXOIAUMOCTH HHTETpaa.
111. Ilpuznaku Abens u J{upuxiie paBHOMEPHOH CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBHUCAILIUX OT 1APaMETPOB.

112. HenpepbsIBHOCTH HECOOCTBEHHOT'O MHTETpaia 1o mapamerpam. JuddepennmpoBanue u
MHTETpUPOBaHNE HECOOCTBEHHOTO HHTErpaa o napamerpy.

113. 'amma-¢yakus n 6eta-pyHKius. MHOXeCTBa CXOIUMOCTH SHUIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxonuMocTh. Pa3noxxenue ramma-¢QyHKINN B OECKOHEYHOE POU3BE/ICHUE.

114. CsoiictBa ramma-yHKIHH: popMysa MOHIKEHUS, aHATUTHYECKOE IPOI0JDKEHHE TaMMa-
(GYHKLINU B KOMIUIEKCHYIO INIOCKOCTb, (hOpMYyJIa JOMOJIHEHHMS.

115. CpoticTBa ramMma-(yHkiuu: hopmyna ynsoenus Jlexanapa, popmyna ymHoxxenus ['aycca (0e3
J0Ka3arenbcTBa). CBsI3b MEXKAY SUIEPOBBIMHU HHTETPATIAMHU.

116. ®opmyna CtupiuHra.

117. llonstue unrerpana @ypwe. MuterpansHas Gpopmyna Oypee. KoMiuiekcHas 3anuch nHTErpaiga
Oypre. [Ipsimoe u oOpaTHOE TpeodpazoBanue Oypre. DopMyiibl oOparieHusl.

118. CBoiicTBa npeobpazoBanust Pypbe: TMHEHHOCTh, OTPAaHUYEHHOCTb, HENPEPHIBHOCTD.
[Tpeo6pazoBanne @ypbe npou3BoAHON. CBA3b MEXKAY TIAAKOCTBIO PYHKIIMU U CKOPOCTHIO YOBIBAHUS
e€ npeobpazoBanus Pypse. [IponsBoaHas npeodbpazoBanus Oypee.

119. Tlpeo6pazoBanue Pypre OeckoHeUHO MU PEPEHITMPYEMBIX OBICTPO YOBIBAIOMINUX ()YHKITHMA.
®opmyna [Inanmepens. [IpeobpazoBanue Oypbe CBEPTKU HYHKLUH.

120. TTonsiTHE AaCUMOTOTUYECKON MOCIIEI0BATETLHOCTH M aCUMITOTHYECKOTO PA3JIOKEHHUSI.
EnMHCTBEHHOCTh aCHMIITOTUYECKOTO pa3iiokeHus. Onepanuu co CTENEHHBIMU ACHMIITOTHYECKUMU
psanamu: apuMeTUIECKHE OTNepaIu, MOYJIEHHOS HHTETPpUPOBaHue U nudhepeHIInpoBaHHeE.

121. ®opmyna cymmupoBaHus Ditniepa-MakiiopeHa.

122. Jlemma Batcona.

4 cemecTp

123. BHyTpeHHss u BHemHAA Mepa JKop/laHa 1 uX CBOMCTBA.

124. Kpurepuii nzamepumoctu MHokecTBa 110 JKopaany. CBolicTBa M3MEPUMBIX MHOXKECTB.

125. Cpoticta Mepsl JKopaaHa: KOHEUHas aJIMTUBHOCTh, MEpPa MIPSIMOTO MMPOU3BEICHHSI MHOKECTB.
Mepa rpaduka HenpepbIBHONW Ha KOMIAKTe (PYHKIUH.

126. Onpenenenune kpatHoro uHTerpana Pumana. aTerpansubsie cymmsbl JlapOy U UX CBOMCTBA.
Kpurepuii uHTErpUpyeMOCTH.

127. aTerpupyeMocTb HenpepbIBHBIX (PyHKIMA. CBSA3b MEXKIy HHTETPUPYEMOCTBIO U
OTPaHUYEHHOCTBIO.

128. IHTerpupyeMocTb pa3phIBHBIX (DYHKIIUH.

129. Yetbipe OCHOBHBIX CBOMCTBA MHTErpaja. IHTerpagpHas Teopema 0 CpeIHEM.

130. CBeneHue ABOMHOIO MHTErpaja K IOBTOPHOMY.

131. CBeneHnne KpaTHOrO HHTErpaJia K TOBTOPHOMY.



132. 3ameHa nepeMeHHbIX B IBOWHOM MHTErpaJie.

133. Onpenenenne HeCOOCTBEHHOTO KpaTHOTO HHTErpayia. HecoOCTBeHHbIE MHTETPAJIBI OT
HEOTpHULATENbHON (PYHKUIUU.

HecoOcTBeHHBIN KpaTHBIA HHTETPAI CXOAUTCS TOTA U TOJIBKO TOT/Ia, KOT/1a OH a0COIIOTHO CXOAUTCSL.
135. JInuHa KpuBOW. AJJIMTUBHOCTH JTMHBIL. BerancaurenbHas hopmysa AJist ITUHBI HETPEPHIBHO
g depeHIpyeMoil KPUBOU.

136. KpuBonuHeiHbIE HHTETPAJIBI IEPBOTO POJIa U UX CBOMCTBA. BrruncnurenbHas Gpopmyoa.

137. KpuBonuHeitHbIE HHTETPaJIbl BTOPOTO poJia M UX CBOMCTBA. BrruncnurensHas Gopmyia.

138. ®opmyna I'puna.

139. YcnoBus HE3aBUCUMOCTH KPUBOJIMHENMHOIO MHTETpalla OT IIyTH UHTerpupoBanus. Kpurepuit
noytHoro muddepennuana B OAHOCBI3HON 00J1aCTH.

140. IlepBas kBaapatuyHas popma nmoepxHocTH. [Tnomans moBepXHOCTH.

141. Opuenranus noBepxHOCTH U €€ kpast. KycouHo-rinaaxue moBepXHOCTH.

142. [loBepXHOCTHBIE UHTErPajIbl IEPBOIO U BTOPOro pojia. BeruncnurenbHblie (OPMYIIBL.

143. ®opmyna Croxca.

144. BextopHas TpakToBKa ¢popmynsl CTokca. ['eomeTpuieckoe onpeaeseHne poTopa BEKTOPHOTO
OIS

145. ®opmyna ["'aycca-OcTporpaackoro, €€ BEKTOpHasi TpaKTOBKa. | eoMeTpruueckoe onpezeneHue
JTUBEPreHIIUU BEKTOPHOTO TOJISL.

146. IlonunuHelHpie aHTHCUMMETpHYHBIE GopMbl. BHenHee npousBeneHue GopM 1 ero CBOKWCTBA.
147. Auddepenunansabie hopMmbl. Onepannn BHenIHero nuddepenupoBanus u nepeHoca Gopm, ux
CBOMCTBA.

148. ITonsiTe MHOr0o0Opa3us. OpueHTanus MHOrooOpasus U ero kpas. MiHrerpupoBanue
nuddepernuanbHbIX GopM Ha MHOT000pa3uu. Ob6mas Gopmyna Ctokca (6€3 J0Ka3aTeIbCTBA).

R'onmpwzb 0C60€HUA Komnemeuum?

No Bun koHTpoOIIs Kontponupyemsie pasieins KommereHI1n, KOMITOHEHTBI
o\ KOTOPBIX KOHTPOJIUPYIOTCS
1 AynuropHas Pasznmen 1-Pasnen 3 B 1-Mm cemectpe YK-6, OINK-2

KoHTp.paboTa(npoB| Paszmen 1- Paznen 3 Bo 2-M cemecTpe
€pKa U OILICHKa) Paznen 1- Paznen 3 B 3-m cemecTpe

Paznenl —Paznen 3 B 4-m cemectpe

2 TectupoBanue. Paznen 1-Paznen 3 B 1M cemectpe VK-6, OIIK-2
IloaroroBka k Paznen 1- Paznen 3 Bo 2-m cemectpe
tectupoBanuto(one| Paznen 1- Pazgen 3 B 3-M cemectpe

HKa pe3yJIbTaTOB) Paznenl — Paznen3 B 4-m cemecTpe




7.

3 CamocrositenbHoe|  Pasnen 1-Paznen 3 B 1M cemectpe YK-6, OIIK-2
peuieHue Paznen 1- Paznen 3 Bo 2-M cemectpe
MPAKTUYECKHUX Paznen 1- Paznen 3 B 3-M cemecTpe
3aJlaHui Pa3znenl — Pa3nen3 B 4-m cemectpe
(aynuropHasi)
4 Dk3ameH 1 Paznen 1-Paznmen 3 B 1-m cemecTpe VK-6, OIIK-2
cemecTpe
5 DKk3aMeH BO 2 YK-6, OIIK-2
cemecTpe Pa3nen 1- Paznen 3 Bo 2-M cemectpe
6 DK3aMeH B 3 YK-6, OIIK-2
cemecTpe Pa3nen 1- Paznen 3 B 3-m cemectpe
7 Dk3ameH B 4 Pazpnen 1- Paznen 3 B 3-m cemecTpe YK-6, OIIK-2
cemecTpe

Y4ebHo-MeTOoAMUYECKOE H MATEPUAIBLHO-TeXHUYeCKOe o0ecneyeHue JUCHUNIMHBI (MOIYJIs)

MareMaTHYeCKNHA aHAJIN3

[lepeueHbp OCHOBHOM U JOINOJHUTEIBHONW Y4e€OHOW JUTEpaTyphbl, HEOOXOAWMOHN MJii OCBOCHHUS
TUCHUIITUHBL (MOysisi) MaTteMaTHuYecKMid aHAJIM3. K ocHoBHOl (00s13aTenbHOM) JTUTEpaType
OTHOCSITCS y4eOHUKH, ydeOHble mOcoOMs, yueOHO-METOAMYEecKas JuTeparypa U MoOHOrpaduu,
U3YYEHHUE KOTOPBIX SBISIETCA O0s3aTeNbHBIM Ul OBJQJCHUS 3HAHUSMU B IOJIHOM OOBEME 110
JUCIIUIUIMHE B COOTBETCTBMU C JAaHHOW mnporpamMor. K OCHOBHOW, TpexAe BCEro, OTHOCHUTCS
auTeparypa, umeromas rpud MuHuctepcTBa oOpazoBaHus W Hayku Poccuiickoit denepanyu umu
Y4eOHO-MEeTOINYECKOr0 O0BEINHEHHs], PEKOMEHAYIOIIUX H3JaHHe K MCIIOJIb30BAaHUIO B Yy4eOHOM
npoiiecce. B crincke 0CHOBHOM JIMTepaTyphbl yKa3bIBaeTCsl HE 0osiee MATH UCTOYHUKOB, MMEIOLIUXCS B
JIOCTAaTOYHOM KosnyecTBe B ¢onae Oubnanorexu. Ecnu noctymHa snekTpoHHas Bepcus yueOHUKOB,
y4eOHBIX TOCOOUH U T.JI., CJEAYET yKa3aTh JUIsl HUX PEXUM JIOCTyIa.

K J1omomHUTENhHOM OTHOCHTCS JUTepaTypa, peKoOMeHayeMmas OakajlaBpaM, Marucrpam JUIs
CaMOCTOSITEJIbHOTO H3YYEHHUS NPU BBIMOJIHEHUH KYpPCOBOrO IMpoekTa (paboThl), y4eOHOH HaydHO-
HCCJIEIOBATENLCKOM paboThl, MpU HamMUCaHUM pedepaToB, s IMOATOTOBKHM K CEMHUHApaM,
MPAKTUYECKUM 3aHSATHUSAM, J1a0OpaTOPHBIM pabdoTaM U JIPYIMM Y4YeOHBIM 3aHSTHUSIM, a TaKXKe IS
yrayOJeHus U pacllupeHus 3HaHUN 10 TaHHOW JUCLMILTUHE.

Bce uCTOYHMKM B OCHOBHOW W JOMNOJHHUTEIBHOM  JUTEpaType MAaloTCsi €  IMOJHBIMHU
Oubmuorpa@uuecKuMy OMHCAHUSAMHU B COOTBETCTBUU C POCCHUMCKHUM WM 3alaJHbIM CTaHAapTaMH
odopmITeHHUS.

Jlnst MaructpaTypsl 00s3aTeNIbHO HATMYKE JIUTEPATyphl HA AHTJITUICKOM S3BIKE.



7.1. Y4eOHasi iuTeparypa:

1. Kyapssues JI.JI. «MaremaTuyeckuii aHamms»

2. 3o0puu B.A. «MaremaTuuecKuii aHaIu3»

3. Bunorpanosa U.A. «3agaun v ynpa>kHEHUs 110 MAaTEMaTHYECKOMY aHAIU3Y»

4. Nemunosud B.I1. «COopHUK 32/1a4 U yIPAKHEHUN IO MATEMaTHUECKOMY aHAIHA3Y»
5. @uxtenronsil .M. «OCHOBBI MaTEMAaTHUYECKOTO aHAJIU3a»

7.2. UnTEpHeT-pecypchl
1. denepanbubiii mopran http//edu.ru

2. DnektponHsie Katajgoru Hayunoit 6ubmmorexu 'Y http//elib.dgu.r
7.3. IIporpammHoe obecnieueHue:

1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajibHO-TeXHHYECKOe oOecriedeHue

B opranuzanum yuebGHOro mpoiiecca HEOOXOIUMBIMU SIBIISIIOTCS CPEACTBa, OOECIEUMBAIOLINE,
ayJMOBU3yallbHOE BOCHpUATHE Y4eOHOro Marepuana (CrIenualn3upOBaHHOE JEMOHCTpAllMOHHOE
obopynoBaHue):

1.Hocka 1 Men (m1u 6oiee COBpeMEHHbIE aHATIOTMH)

2. KOMIILIOTCPHBIC U MyanHMCI[PIﬁHBIC TEXHOJIOI'nn

3.MUKpPOGOH U COOTBETCTBYIOUIME YCTAaHOBKM (i pabOThl B OONBIIMX ayAUTOPUSX C
MHOT'OYUCJICHHBIMU I'PyIIIIaMn CTYILCHTOB)



Pabouast mporpamMmma AuciumaInHel MaTeMaTHYeCKHH AHAJHW3 COCTaBJieHA B COOTBETCTBHH C
tpedoBanusiMu ®PI'OC BO no nanpasnenuto noaroroku 01.03.01 «Maremaruka», yTBEpKIECHHOIO
npuka3oM MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccutickoin @enepamuu ot «10» 08 2018 1. Ne§, ¢
yuerom OIIOIl nanpaBnenuss 01.03.01 Maremaruka, mnpodeccuonansaoro crangapra 01.001
OO0pa3oBaHue, YTBEPKICHHOTO MPUKa3oM MUHHUCTEPCTBA TpyJa U COMMAIBHON 3aIuThl Poccuiickoit
®enepanuu ot 18.10.2013r Ne544H.

IIporpammy cocraBuiI:

[Tpodeccop, 3aB. kadhenpoit «MaTemaTHdeckuii ananu3», K..-m.H. TankueB Mcmann AromoBuy

[Tporpamma ofgo6peHa Ha 3aceaHnu Kadeapbl «MaTeMaTHYecKUi aHaInu3y
[Tpotokosn NeQ ot «24» masa 2022 rona

HporpaMMa oL[06peHa yqe6HO'MCTOI[I/I‘IeCKI/IM coBeToM PU3MKO-MAaTEMaTHUYECKOTrO d)aKVJ'ILTCTa

ITporokon Ne 10 ot «22» mronsa 2022 roxa

[Tporpamma paccMoTpeHa Ha 3acelaHud Y 4e0HO-METOIUYECKOTO COBETA YHUBEPCUTETA
[Tporoxon NelO ot «29 » utonst 2022r.



CeeeHusi 0 nepeyTBep:KIeHUH MPOrpaMMbl HA O4YepPedHOl Y4eOHbId roJl M perucTpauuu
H3MEHEeHU I

YyeOHblii Penrenue Buecennbie n3aMeHeHUS IMonmuce 3aB.

roJ kadenpsl kadenpoit
(Ne mporoxona, nara)




