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CTpyKTypa u cofep:KaHue AUCHUTITHHBI
1. Henu u 3aga4u JMCUMNJIMHBI 0CBOEHUS IUCUUIIMHBI (MOTYJI51)
[enpr0 TUCIUTUIMHEI SBIISIETCS OCBOCHHE CTYJICHTAMH 0a30BOI0 MAaTEMAaTHYECKOTO arl-

napara, SIBJISIOLIEroCcsl OCHOBOM JUIsl TOCJIEIYIOIIET0 OCBOSHMSI IPYTUX JUCLMUIUINH, UCIONb3Y-
IOLUX MaTeMaTHYeCKHE METO/Ibl U COCTABIIAIOIINX TEOpEeTUUYEeCcKyto 0a3y OakanaBpa.

3agauamMyl JUCLMILTUHBI SBIISIETCS: PAa3BUTHE y CTYJCHTOB JIOTMYECKOTO M aJrOpUTMUYe-
CKOT'O MBIIIICHUS; (hopMHUpOBaHHE MaTeMaTUYECKUX 3HAHUMN ISl YCIIETHOTO OBJIAJeHHsI o01Ie-
HAYYHBIMH JUCUUIUIMHAMH Ha HEOOXOMMOM HAayYHOM YpPOBHE; BHIPA0OTKA YMEHHsI CTYACHTAMU
CaMOCTOSITEJIbHO PacIIMpPATh MATEMAaTUUYECKUE 3HAHUS M MPOBOJUTH MAaTEMaTUUYECKUW aHau3

IMPUKIAAHBIX 3a1a4.

2. MecTo nucuumiunel (MoayJsi) B ctpykrype OIIOIT BO

JIOTHKO-CTPYKTYPHBIH aHAJN3 AUCHUILUIMHBI: KypC BXOIUT B 00SI3aTENIbHYIO YacCTh
omoka 1 «/lucuuruiHel (MOIYJIH)» TOATOTOBKHA CTYJICHTOB IO HAINPABJICHHIO IOJATOTOBKH
18.03.01 «Xumuueckast TEXHOJIOTHSD

Jucnuminnaa peanusyercs kadeapord HHOOPMAIMOHHBIX TEXHOJIOTHH, PUOOPOCTPOE-

HUA U DJICKTPOHUKHU.

OcHoBbIBaeTcs Ha 0a3e JMCHUIIMH: Marematuka Ha 0a3ze cpeHel IIKOJIbI.

SBasieTcs OCHOBOM U1 M3Y4YEHUS CIIEAYIOIUX AUCIUIUIMH: TeopeTnueckas MeXaHuKa,
OHEProTeXHOJIOTHs IPOU3BOACTBA B OTpaciu, Teopus aBToMaTH4ecKoro ynpasieHus, IIponec-
Chbl M amnmaparbl XUMHUYECKON TEXHOJIOIMH, MaTreMaTu4eckoe MOJEIUPOBAHUE U ONTHMHU3ALNS
00BEKTOB XUMUYECKOH TEXHOJIOTUH.

JucuuniinHa HaueJieHa Ha (pOpMHUpPOBaHue:

yauBepcanbHbiX (YK-1) u obmenpodeccnonanbubix komnereniuii (OI1K-2) BbimyckHu-

Ka.

Cojaep:xkaHue TUCUMIVIMHBI: AHAIUTHYECKAs: TeOMETpUs U TuHeiHas anredpa. udde-
peHIMaIbHOEe U WHTErpalibHOe ucuncienus. uddepennnansubie ypaBHeHus. Panpl. OyHkmm
KOMILJIEKCHOTO TIepeMeHHOr0. OnepalioHHOE UCYUCIEHUE. DIIEMEHTBI TEOPUH BEPOSITHOCTEN U
MaTEMaTHUYECKOH CTATUCTHUKH.

Buabl KOHTPOJIA MO JMCUMILIHHE: TEKYIIUA KOHTPOJIb 3HAHUN HA MPAKTUYECKUX 3aHSI-
TUSX U TIPU TECTUPOBAHUHU, TTPOMEKYTOUHBIN KOHTPOJIb — DK3aMEH.

OO0mas Tpy10eMKOCTb OCBOEHMS JUCHUIIIMHBI COCTaBJIsAET 12 3a4eTHBIX eUHUIIBI, 432

qacCoB.

1. KomnereHuuu odyuarmuerocsi, popmupyembie B pe3y/jbTaTe 0CBOCHUS TUCIHILIN-

HBbI
Konx wu HaumeHoBaHume | IHAMKATOpPHl TOCTHMKEHUN KOM- | [lepedeHp IUIaHMpyEeMBIX pe3yJib-
KOMITETEHIINU neTeHuuu (1Mo peajn3yeMol | TaToB

JUCITUTIITMHE)
VYK-1. Cnocoben ocy- | YK-1.1. 3Hate: MeToauku nouc- | 3HaTh. METOJUKU TOUCKA, cOopa

IIECTBJIATh TOUCK, KPHUTH-
YECKHM aHallu3 U CHUHTE3
uH(opmMaIuu, TPUMEHSTH
CHCTEMHBIN IOAXOH I
pEIIeHUs]  MMOCTaBJIEHHBIX
3aJa4

Ka, cOopa u 06paboTku MHDOP-
MalliH; aKTyallbHbIE POCCUICKHE
U 3apyOe)KHbIE WCTOYHUKH WH-
dopmanuu B chepe mpodeccuo-
HAJIBHOW JIESITETTHHOCTH, METO/T
CHCTEMHOT'0 aHaJIHM3a

VK-1.2. YMeTh: npUMEHSTh Me-
TOJUKHU TIOMCKa, cOopa U oOpa-
00TKM MH(POpPMAIIUH; OCYIIECTB-
JIATh KPUTUYECKUM aHalu3 W
CUHTE3 MH(OpMalMH, MOTy4YeH-

u 00paboTku uHGOpMaLUU; aKTy-
aIIbHBIE POCCHICKUE U 3apyOex-
HbIE HMCTOYHUKU HHPOpPMAIMHA B
chepe mnpodeccuoHANIBHON nes-

TCIBHOCTH;, METOJ CHCTECMHOI'O
aHaJIi3a
YMmeTh: IMPUMCHATE MCTOAWKHU

noucka, coopa u oOpabOTKU WH-
dbopMmaruu; OCyIIECTBIATh KpHU-
TUYECKU aHAIW3 U CHUHTE3 UH-
dbopmari, MOJYyYeHHOW W3 pas-
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HOW W3 pa3HBIX HCTOYHHUKOB;
MPUMEHSITh CUCTEMHBINA ITOIXO/T
JUISE  PEIICHUS TOCTaBJICHHBIX
3ajau

VK-1.3. Bnanerb: HaBbIKaMu
noricka, cbopa u 00pabOTKH,
KPUTHYECKOI'O aHAJIN3a U CHH-
Te3a UHQOpPMAIH; METOTUKOMN
CUCTEeMHOT'O TOJAX0Ja I pe-
IIICHHsI IOCTABJICHHBIX 337124

HBIX UCTOYHUKOB; MPUMEHSThH CH-
CTEeMHBIA MOAXOJ IJSl pEelIeHUs
MOCTAaBJICHHBIX 33124

Biajgerh HaBbIKAMHU  TIOWCKAa,
coopa u 00pabOTKH, KpUTHYE-
CKOr0 aHaliu3a M CHUHTE3a WH-
dbopmaru; METOIUKON CHUCTEM-
HOT'O MOJIX0/1a JUIsl pEelIeHUs T0-
CTaBJICHHBIX 3a/1a4

OIIK-2. Cnocoben wc-
MoJb30BaTh MaTeMaTh4ye-
ckue, ¢usznyeckue, Gun-
KO-XMMHYECKHUE, XHUMHUYe-
CKHE METOJIbl IJisi pellie-
HUA 3amad  npodeccuo-
HAJIBHOM JICSITEIbHOCTH

OIIK-2.1 3HaTh ¥ UCIIOJIB30BATh
middepeHranbHbple M MHTe-
rpajbHBIC WCUUCICHHS, AuQde-
pEeHIMANIbHbIE YpaBHEHUMN, TeOo-
pUIO BEPOATHOCTEH M Marema-
TUYECKYIO CTATUCTUKY

OIIK-2.2 3Hath 1 UCHOJIb30BATh
¢u3nyeckre 3aKOHbI U MPUHIIH-
bl B CBOEH IpodecCHOHATBHON
JeSITeNIbHOCTH

OIIK-2.3. 3HaTh M HCHOIB30-
BaTh 3aKOHBI 3JEKTPOTEXHUKH,
MIPUHIIAITEI ICUCTBUS U METOIBI
pacdera THUIOBBIX JJIEKTPOTEX-
HUYECKUX W DIIGKTPOHHBIX
YCTPOMCTB JAJisl PelIeHus] BO3HU-
Kaomux (U3NYecKux 3ajad,
CaMOCTOSITENILHOTO  TMpuobpeTe-
HUS (QU3NICCKUX 3HAHUH, IS
MMOHUMAaHUS TPUHIIUIIOB PaOOTHI
puOOPOB U YCTPONCTB.
OIIK-2.4. YmeTh BBIOMpaTH W
paccuuThiBaTh ~ 00OpY/IOBaHUE
JUIS ~ TPOBENEHUS  XUMHKO-
TEXHOJIOTUIECKHUX MPOIECCOB
OIIK-2.5. YMeTh NmpUMEHSTH B
po(ecCHOHATLHOW e TeIbHO-
CTH €CTECTBEHHOHAy4YHbIE U 00-
ICWH)KEHEPHBIE 3HAHUS
OIIK-2.6. YMeTp uCIOJIB30BaTh
B Npo(ecCHOHANBHON JIesATelNb-
HOCTH OCHOBBI MOJICJIIMPOBAHUS
pETBHBIX OOBEKTOB, OCHOBBI
pacdyeToB U KOHCTPYHPOBAHHS
9JIEMEHTOB TEXHUYECKOro 000-
pyZlOBaHUS 1O KpUTEpHsIM pabo-
TOCIIOCOOHOCTH

OIIK-2.7. Bianetb HaBBIKaMU
pelleHne WHXXEHEPHBIX 3a1ad C
MPUMEHEHUEM METOJI0B MaTeMa-
TUYECKOT0 aHaJM3a, TEOPUU Be-

3HaTh: UCNONB30BaTh AUPepeH-
[MaJlbHblE W WHTErpajbHbIC HC-
ymucienus, JauddepeHIranbHbIe
YPaBHEHMH, TEOPUIO BEPOSTHO-
CT€l M MAaTeMaTH4YECKYI0 CTaTh-
CTHUKY

3HaTh M HCIONB30BaTh (hrszuye-
CKHE 3aKOHbI M NPUHLUIBI B CBO-
el mpodeccuoHaNnbHON JesTeNb-
HOCTH

3HaTh W HCHOJB30BATH 3aKOHBI
JIEKTPOTEXHUKHU, IPUHLIUIIBI 1EH-
CTBHSI M METOJbl pacuera THIIO-
BbIX  OJJIEKTPOTEXHHYECKHX U
JJIEKTPOHHBIX YCTPOUCTB IJIA pe-
IIEHUs BO3HMKamOmUX (uznue-
CKMX 3aJa4, CaMOCTOSTEILHOTO
npuoOpeTeHuss (HU3NIECKUX 3HA-
HUH, JUIS TIOHUMAaHUS MTPUHIUIIOB
paboThI TPHUOOPOB U YCTPOUCTB.
YMeTh: BBIOMpAaTh U PACCUUTHI-
BaThb 00OpyAOBaHHE Ui IpOBe-
JICHUS XUMHUKO-TEXHOJIOTUIECKUX

IPOLIECCOB
YMeTp npuUMeHATh B mpodeccuo-
HaJbHOM  JIESITENBHOCTH  ecTe-

CTBCHHOHAYYHBIC U O6HICI/IH)KG-
HEpHbIC 3HAHHS

YMeTh UCHONB30BaTh B Mpodec-
CHOHAJIbHOM JEeATEIbHOCTH OCHO-

Bbl MOJICJIMPOBAHUS  PEATbHBIX
O0OBEKTOB, OCHOBBI PAaCYETOB U
KOHCTPYHUPOBAHUS 3JIEMEHTOB

TEXHUYECKOTO 000pYyIOBaHUS TIO
KPUTEPHUSIM pabOTOCTIOCOOHOCTH

Baagers HaBbIKAMM  pelICHUS
VMH)XCHEPHBIX 3a/Jad C IpHUMEHE-
HUEM METOJIOB MATEMaTH4ECKOTO
aHaJIM3a, TEOPUU BEPOSATHOCTH U
MaTeMaTUYECKOU CTaTUCTHKH,
pellaTh YpPaBHEHMSI U CHUCTEMBI
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POATHOCTH M MaTEeMaTHYECKOU
CTaTUCTHUKH, peIlaTh ypaBHEHHS
u cucrembl auddepeHnnanbHbIX
YpaBHEHUH NPUMEHUTENIBHO K
peanbHBIM Tpoleccam

OIIK-2.8. Biagetr HaBBIKaMU
MaTeMaTHYEeCKOTO MOJIEIUPOBa-
HUSl TEXHOJIOTMYECKUX Ipolec-
COB U 00pabOTKM 3KCIIEPHMEH-
TaJIbHBIX JIaHHBIX

i hepeHIMATBHBIX — YPAaBHCHHIMA
NPUMEHHUTEIBHO K  pEaJbHBIM
npoieccam

Brnanerr HaBbIKaMu MaTeMaTHYe-
CKOTO MOJICIUPOBAHMS TEXHOJO-
THYECKUX IPOIIECCOB U 00paboT-
KU SKCIIEPUMEHTATBHBIX IAHHBIX

4. CTpyKTYypa U coepKaHue TMCUUILUIUHBI (MO1YJIs1)

4.1 O0beM yueOHOH TUCUMIIJIMHBI M BUIbI Y4e0HOH padoThl

Buj yueOHoit padoThI O06bem yacos (3a4. el1.)
Ounas 3aounas
dopma dbopma

OO6mmas yuebHas Harpy3ka (Bcero) 432 (123.e.) | 432(123.e.)

O0s3aTenpHas KOHTAKTHAs paboTa (BCero) 204 36

B TOM YHCJIIE:

Jlexkun 102 18

CeMuHapCKUe 3aHITHUS - -

[IpakTUueckue 3aHATUS 102 18

JlaGopaTopHnbie paboThI - -

KypcoBas paboTa (KypcoBoOil MPOEKT) - -

Jpyrue GpopMbI 1 METOBI OpraHU3aIUKd 00pPa30BaATEILHOTO - -

nporiecca (pacuetTHo-rpaduueckue padboThl, HHIUBUIYaTbHBIC

3aJIaHMsI | T. 11.)

CamocrosiTenpHas padoTa cTyieHTa (BCero) 228 396

®dopma arrecTanuu DK3aMeH DK3aMeH
(1,2,3) (1,2,3)

4.2 Conep:xaHue pa3iesioB IUCHUTINHBI

Cemectp 1

Pa3nen 1. BBenenue B MaTeMaTU4ECKHI aHAIN3

Tema 1. MHOXeECTBO A€MCTBUTEIBHBIX YNCEN DJIEMEHTBI TEOPUU MHOKECTB. MHOXECTBO
JIEUCTBUTENIBHBIX YHMCET U €ro OCHOBHBIE CBOWCTBA. MoOaynb AEHCTBUTEIBLHOIO YHUCIA U €ro
cBoiicTBa. UncnoBble MPOMEXYTKH. OrpaHUYEHHbIE U HEOTPAHUYEHHBIE YHCIOBBIE MHOKECTBA.
[Ipu3HaK OrpaHUYEHHOCTH YUCIOBOTO MHOKECTBA.

Tema 2. @ynkuuu oaHoil nepemenHoi Ilonstne QyHkMM onHoi nmepemeHHoM. O6-
JacTh OmNpelesieHus U obsacTh 3HadeHud (yHKuuu. ['padux QyHKIMM OAHON NEepeMEHHOM.
Crioco6b1 3aanust GpyHKIMKM oHONW nepemeHHol. JlelicTBus Haj QyHkuusamu. [lonstue ymncio-
BOil mocnenoBarenbHOCTU. [loHsATHE MOHOTOHHOW (QyHKUMH. [lOHATHA 4YeTHOM M HeuyeTHOU
¢yukuuii. [lonstne nepuognueckoil pyHkunu. OCHOBHBIE 3€MEHTapHble (DYHKIMH, UX CBOM-
CTBa U rpaduku. DeMeHTapHble IpeoOpazoBaHus rpaduKkoB QyHKIUI.

Tema 3. [Ipenensl OKpecTHOCTh TOUKHM Ha YMCIOBOM mpsiMoil. [IpenenbHble TOUKK YnC-
jgoBoro MHoxecTBa. Ilonarue npenena ¢yHkuumu B Touke. ['eoMerpuueckuil cMBICH Mpeserna
¢yukuuu B Touke. IlepBriii 3amMedarenbHbli npenen. OCHOBHBIE TeopeMbl o npenenax. [Ipenenst
CYMMBI, Pa3HOCTH, IPOU3BEAEHUS U YaCTHOro ABYX QyHKuui. [Ipenen pyHKIMM npu apryMeHTe,
cTpemsIeMcsl K 06CKOHEUHOCTH, U €ro reoMeTpudeckuii cMeici. Ilpeaen yncnoBoil mocnenosa-
TeJIbHOCTU. beckoHeuHo Maible (QYyHKIMHM M HUX cBoiicTBa. CpaBHEHHE OECKOHEYHO MaJbIX
¢yukuuii. beckoneuno Gombiine QyHKIUM U OecKOHEeuHbIe Tpeaesbl. CBsA3b MOHATHI Oecko-
HEYHO OOJBITION M OeCKOHEUHO Majioi (yHKIMA. Beraucienne npenena CyMMbI, pa3HOCTH, TIPO-
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U3BEJICHUS M YaCTHOTO JIByX (PYHKIMI B OCOOBIX CiTy4asx. JKBHBAJCHTHbIC OECKOHEYHO MajIble
byHKIuN. BeluncieHne mpeaenoB ¢ MOMOIIBI0 KBUBAJICHTHBIX OECKOHEYHO MajbiX (DYHKIIUH.
OpHOCTOpOHHHKE TIpenenbl (YHKIMHA B TOYKE. AKCHOMa HENMpPEPHIBHOCTH MHOXKECTBA JICHCTBH-
TEbHBIX YMCeN. TOUHBIE TPAHUIIBI YHUCIOBBIX MHOXKECTB. TeEOpeMbl O Tpeeie MOHOTOHHOU
4HCI0BOM nocienoBaTesnbHOCTH. Teopema Kanropa. HepaBenctBo bepnymiu. Yucno . Bropoit
3aMevaTeNbHbIN npeaei. Jlpyrue 3aMeuaTenbHble Tpenesnbl (TpeTuid, 4eTBEPTHIN, NATHIN). Tab-
JIMIIa SKBUBAJICHTHBIX OECKOHEUHO MabIX (DYyHKIUH.

Tema 4. HenpepoiBHocTh GyHkmuu [loHsTue HenpepbiBHON (QyHKIIMU B Touke. Herpe-
PBIBHOCTH CYMMBI, Pa3HOCTH, IPOM3BEACHUS U YaCTHOTO JBYX (QyHKUMH B Touke. Teopema o
BHECEHUH 3HAKa Ipejiesia Mo 3HaK HelpepbIBHOW QyHKIMU. Teopema 0 HempepbIBHOCTU KOMIIO-
3unuu GyHKIuH. OTHOCTOPOHHSS HETIPEPHIBHOCTD (DYHKIMH B Touke. Touku pa3pbiBa pyHKIIUH.
Knaccudukanus touek paspsiBa. OQHOCTOPOHHUE Mpeesibl MOHOTOHHBIX (hyHKIMH. Teopema o
IPOMEKYTOUHBIX 3HAUYCHHUSIX HETIPEPHIBHON (DYHKITHH.

Tema 5. HenpepoiBHbIe (pyHKIIMU Ha oTpe3ke I[loHsATHE MOAMOCIE0BATEIBHOCTH. Teo-
pema bonbriano-Beiiepiirpacca. Teopemsl Beiiepmirpacca o HenpepbIBHOM Ha OTpe3Ke (PyHKITUH.
Paznen 2. luddepennuanpHoe ncunciaeHue GyHKIIMA OJHOW MEPEMEHHON

Tema 6. [IpousBoaHas GyHKIMK OJHON nepeMeHHol OnpezeneHue Mpou3BOAHON PyHK-
nuu. [onstue nuddepennupyemoit pynkiuu. Ces3p auddepeHnupyemMoctd GyHKIUH ¢ e€ He-
npepbiBHOCTRIO. KacarenbHas k rpaduky (yHKOuH. ['eOMeTpUYecKHil CMBICT MPOU3BOIHOM.
Ouznyeckuil cMbICI MPou3BoIHON. [Ipon3BoaHASI CYyMMBI, Pa3HOCTH, IPOU3BEACHUS U YACTHOTO
nByx (ynkmuii. IlpaBuna muddepenuupoBanus. [IponsBogHass KOMIO3UIUN IBYX (DYyHKITHIA.
[TpousBoaHbie dneMeHTapHbIX (GyHKIHH. [IponsBonHas oopatHoi ¢yukuuu. ['unepdoandeckue
¢GyHKIMU 1 UX Tpou3BoAHbIE. [Ipon3BoIHBIE BRICIINX MOPAAKOB. [ToHATHE MTapaMeTpU30BaHHOTO
nytu. [Ipumepsl. [IpousBoanas dbyHkum, 3agaHHoN napamerpuueck. KacatenbHas Kk nmapamer-
pu3oBanHOMY myTH. [Ipon3BoaHast pyHKIMH, 3aJaHHON HESBHO.

Tema 7. luddepennman hbyHkunuu ogHoi nepemenHoit Ompenenenune nuddepeHimana
¢ynkuuu oxHoit nepemenHol. IIpumenenne nuddepennnana GyHKIUN B NPUOIMIKEHHBIX BbI-
yuciaeHusx. ['eomerpudeckuii cmpicn quddepennmana GyHKIIMU 0THON TepeMeHHON. MexaHu-
yeckuit cmbicn auddepennnana pyHKuun ogHOM nepemeHHo. AuddepeHnnan cyMMbl, pa3Ho-
CTH, TMPOU3BEACHUSA M YacTHOro NBYX (GyHKiui. Juddepenmuan cnoxuont ¢pynkmmn. dudde-
pEeHIMAIIbI BBICHIMX HOPSAIKOB.

Tewma 8. OcHoBHBIE cBOICTBA qudPepeHnrpyeMbIX PYHKITMN 1 UX TpuMeHeHne Bo3pac-
TaHue U yoObiBaHue (QyHKIuH B Touke. Teopema ®@epma. Teopema Possa. Teopema Jlarpanxa.
Teopema Komm. Bo3pacranue u yobiBanue QyHKIHMN Ha YUCIOBOM MpOMexKyTKe. ToUku Makcu-
MyMa ¥ MuHHUMyMa (yHkun. HeoOxomumoe ycioBUe CyNIECTBOBAaHHS IKCTpeMyMa (YHKIIMU
0JIHOI mepeMeHHOM. [locTaTouHble YCIOBHS CYIIECTBOBAHUS dKCTpeMyMma (PYHKIIMHM OJHOU Tie-
pemenHo#. OTpICKaHHE HAMOOJBIIET0 W HaWUMEHBIIEro 3HaueHus (QyHKiuH, auddepeHuupye-
MO Ha OTpe3ke W Ha MHTepBaye. HampaBieHue BBIMYyKIOCTH U TOYKHU neperuda rpaduxa GyHk-

o 0
IHH. HCBCpTI/IKaJ'ILHBIC ACUMIITOTHI T’ pa(blznca (byHKI_II/II/I PaCKpBITI/IC HCOMPCACICHHOCTCHU TUIIA [5]

oo
151 [;] ¢ nmomoisto npapuia Jlomurans. [Ipumenenne nuddepeHmatbHOr0 HCYUCIICHUS IS HC-

cieZIoBaHus (PYHKIUHU U IOCTpOoeHUs e€ rpaduka.

Cemectp 2

Paznen 3. HTerpanbHoe ncunciaeHne GyHKINU OHOM epeMeHHON

Tema 9. HeomnpeneneHuslii uHTErpan YciaoBHE MOCTOSHCTBA (DYHKUIMU Ha YHUCIOBOM
npomexyTtke. [lonsiTue nepBoodpasHoi. Teopema o nmepBooOpazHoii. [loHsTHE HEoNpeneneHHO-
ro uHTerpana. Tabinia OCHOBHBIX HEONPEAEICHHbBIX MHTErpanoB. CBONCTBA HEONPENEIEHHOTO
uHTErpasia. MHTerprpoBaHMe MO YacTsIM B HEONPEJAECICHHOM MHTErpaie. 3aMeHa IIEPEMEHHON B
HEOIpeesIeHHOM uHTerpaie. Pannonansusie ¢pyHkuuu. [Ipocteiimme panyoHanbHble QyHKIUH.
Paznoxenune npoOGHO-parMoHaNbHOM (YHKIMK Ha mpoctedime apodu. MHterpupoBanue mpo-
CTEHIINX panuoHaJIbHBIX (QYHKUMH. MHTerpupoBaHue NpaBUIbHONW pPAaLMOHAIBHON (DYHKIMH.
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WuTerpupoBanue HEMpaBUIbHONW pallMOHAIbHON QyHKuMU. HTErpupoBaHuEe TPUTOHOMETpUYE-
CKHX BbIpakeHHl. IHTerpupoBaHue HEKOTOPBIX BBIPAKEHUH, COJIEPKAILINX PAJTUKAIBL.

Tema 10. Onpenenennsbiii uaterpan [loHsTHE ONpeneIeHHOrO HHTErpaia. 3aaadu, KOTo-
pble MPUBOJAT K MOHATHIO ONpeaeNieHHOro nHTerpaia. HeobxonuMoe ycioBHe HUHTETPUPYEMO-
cti QyHKIMM - €€ orpanudeHHOCTh. Cymmbl JlapOy u ux cBoiictBa. Kputepuii unterpupyemo-
cti ¢ynkuuu. [loctatounsie ycnoBusi uHTerpupyeMoctu ¢yHkiuu. CBOHCTBA OMpeeIeHHOIO
uHTerpana. Teopema o cpeaneM. CyIliecTBOBaHUE IEPBOOOPA3ZHBIX IJIsi HEMPEPHIBHON (DYHKITHH.
Teopema o hopmyne Hrrorona-Jleiibnuma. iHTerpupoBanye Mo 4acTsM B ONPEIeIEHHOM HHTE-
rpajue. 3aMeHa NIepeMEHHON MHTETPUPOBAaHMsI B OIPEJEIIEHHOM HHTerpaje. VHTerpansl 4eTHBIX
U HeYeTHBIX (YHKIUHN MO OTpe3Ky ¢ cepennHoil B Hyne. [loHsaTHEe 0 mpHUOIMKEeHHOM BBIYHCIIE-
HUH OTIPENICIICHHBIX UHTETPaoB. METObl BEIYUCIICHUS ONPEACICHHBIX HHTETPAIOB MO (HopMy-
J1aM IIPSIMOYTOJIBHUKOB, Tpaneuuii 1 CUMIICOHA.

Tema 11. [Ipumenenue omnpenesieHHOro uHTerpana Ksaapupyembie (GUTYphI Ha MIIOCKO-
cTd ¥ ux mwomanu. [hnomane KpUBOJIMHEHHON Tpanenuu. Beluncienue miomaan KpuBOJUHEH-
HOro cexropa. OyHKIUU C OrpaHUYEHHBIM H3MEHeHueM. CrnpsAMiIseMOCTb W JJIMHA IJIOCKOU
KpUBOU. Beruucienue JIMHBI IaAKOH KPpUBOM. BbluuciaeHue JIMHBI I1aAKOW KpUBOM B JIeKap-
TOBBIX U IOJISIPHBIX KOOPAMHATAX.

Tema 12. HecoOcTBeHHbIE MHTErpajbl ¢ OECKOHEUHBIMH IpeliejaMH WHTETPUPOBAHUS
[TonsiTHE HECOOCTBEHHOTO0 WMHTErpaja ¢ OECKOHEYHBIMHU IpenenaMu MHTerpupoBaHus. Cxomm-
MOCTh HECOOCTBEHHBIX MHTErpanoB. Teopema o HecoOcTBeHHOM uHTerpaie. [lonsrue ocraTka
HecoOcTBeHHOTo UHTerpana. Teopema 06 ocTaTke HECOOCTBEHHOIO HHTETpaia.

Paznen 4. Psannl

Tema 13. Uucnossie paapl IlonsTue uucnoBoro psaa. Yactuunele cymmsl psaga. Cxons-
necs U pacxonsimuecs psaasl. Cymma cxonsmerocs psaa. Teopema 0 reOMETpUYECKOM psJie.
CrnosxeHue CXOASIUXCS YUCIOBBIX PSII0B. Y MHOXKEHHUE CXOISALIEr0Cs YUCIOBOIO Psijia Ha YUCIIO.
OctaTku uncnoBoro psaa. TeopeMbl 00 OocTaTKe CXOASIIErocs YUCIOBOro psana. Heooxoaumoe
YCJIOBHE CXOJMMOCTH YUCIOBOTO psAna. ['apmonnueckuii psf. [1010KUTENbHBIE YUCTOBBIE PSIBI.
Kpurepuii cxoaumMocTy NoJ0XKUTENbHBIX PsA0B. CpaBHEHHE MOJIOKUTENBHBIX psAa0B. [Ipu3Haku
Komm u Jlanambepa cXoAMMOCTH HOJIOKUTENBHBIX psAA0B. HTerpanbHbIi IpU3HAK CXOJUMOCTH
MOJIOKUTENIBHBIX PAIOB M ero mpumMeHeHue. Teopema 06 00OOIIEHHBIX TAPMOHUYECKUX psax.
3nakouepenytouuecs psaapl. Teopema JleliOHuIIa 0 3HAKOUEPEAYIOMUXCS psAslax. AOCONIOTHAS U
YCJIOBHAsl CXOAUMOCTD psiioB. [lomoxxuTenbHass 1 oTpuuaTenbHas 4acTu YUCI0OBOro psga. llpu-
3Haku JlanmambOepa u Komm aGCcomoTHOM cXOAMMOCTH 4McioBoro psaa. IlepecranoBka uieHOB
YHUCIIOBOTO psna. HeoOxoaumoe u 10cTaTouHOe YyCIoBHs CXOAUMOCTH (Kputepuit Komm) yucio-
BOI1 11OCJIEI0BATEILHOCTH U YUCIIOBOTO psija.

Tema 14. ®yHKIIMOHAIBHBIC TIOCIEOBATEIHFHOCTH U (YHKIIMOHAIBHBIE PsAabl DYHKITH-
OHaJIbHAs TIOCJIE0BATENbHOCTh. O0JIACTh CXOAMMOCTH | TipeenbHas GyHKIus. OyHKIIMOHATb-
HbIe psiibl. O6MacTh CXOAMMOCTH U CyMMa (DYHKIIMOHAIBLHOTO psfa. PaBHOMEpHAs CXOIUMOCTh
(YHKIMOHATIBHON TOCIE0BATENBHOCT U (yHKIIMOHANBHOTO psiga. Teopema Beliepmpacca o
PaBHOMEPHOM CXOAUMOCTH (YHKIMOHAIBHOTO psina. HeoOxoaumoe M JOCTaTOYHOE YCIOBUS
PaBHOMEPHOM CXOAMMOCTH (PYHKIMOHAIBHBIX PAAOB M (DYHKIIMOHAJIBHBIX IOCIIEI0BATEIHHO-
cteil. CBoiicTBa paBHOMEPHO CXOIAMIMXCS GYHKIIMOHATBHBIX PSAIOB.

Tema 15. Crenennsie psinpl. Pasnokenue ¢yHKuuii B creneHHble paasl lloHsTHe cre-
neHHoro psjaa. Teopema Abenst 00 MHTEpBalie U pallyce CXOAMMOCTH cTereHHoro psaa. Cien-
CTBUS U3 TeopeMbl. Teopema 0 paBHOMEPHOIH CXOJUMOCTH CTENEHHOro psiia. CBOMCTBA CTENEH-
HBIX PSAIOB (HEMPEPBHIBHOCTH CYMMBI; MOYJICHHOE HHTETpUpOoBaHue U nuddepeHupoBaHue cre-
NEHHOTO psAna). Pasnoxxenne GpyHKIUN B CTETIEHHOW psia. Teopema 0 eAMHCTBEHHOCTH Pa3jioikKe-
Husi QyHkuuu B creneHHou psin. @opmyna Teitnmopa. Teopema 00 yCIOBUM CXOOUMOCTU psaa
Tetinopa. Pan Makiopena. Cxema paszioxkeHust GyHKIIUUA B CTeNIEHHOM psan. Teopema o pasio-
xennu Gyukimuy f (x) = e* B crenennoit psaa. Teopema o pasnoxenun Gyukuun f (x) = sinx
B cTereHHOM psijt. Teopema o pasnoxkenun ¢pyHkimu f (X) = cos x B creneHHoi psia. Teopema o
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paznoxennu pyakuun f (x) = In(1 + x) B crenenHoit psia. Teopema o pa3noxkeHun HYHKIUU B
f (x) = arctg x crenennoii psa. Teopema o pasnoxennn ¢yukiwmu f (x) = (1 + x)™ B GuHO-
MUaNbHBIN paf. [IpuOnuKeHHbIe BBIUNCIEHUS C TOMOILBIO CTENEHHBIX PS/I0B.

Tema 16. Tpuronomerpuueckue psgsl. Psag @ypse IloHsTHE cTENEHHOro psiia B KOM-
iekcHoi obnactu. Kpyr cxommmoctu cremnenHoro psina. Teopema AGens. IlokasarenpHas u
TPUTrOHOMETpUUYECKHE (DYHKIIMM KOMIUICKCHON mepemeHHoi. dopmyinel Diinepa. Tpuronomer-
pudeckas cuctema QyHKIUI U €€ OpTOroHaJIbHOCTb. [loHATHE TpUroHOMeTpHuueckoro psaa. Psa
®ypse. Kommuiekcnas popma pspa ypee. CxogumocTts paga Oypoe. Teopema dupuxiie. Psst
10 KOCHHYycaM U cuHycaM. CriennanbHble MPUEMBI pasioKeHus: PYHKIMNA B 3aBUCUMOCTH OT 3a-
JTAHHOTO MHTepBaia paszyokeHus. [Ipumenenune TpuroHomerpuueckux psaoB Oypbe B npudim-
YKEHHBIX BBIYUCIICHUSAX.

Cemectp 3

Paznen 5. luddepennmanbuoe ucuncinenne GyHKIUU HECKOJIBKUX EPEMEHHBIX

Tema 17. @yHKIUM HECKONbKUX NepeMeHHbIX DyHKUMS ABYX HepeMeHHbIX. O0sacTb
onpezeneHuss U o0jacTb 3HaYeHU (QyHKUMU IBYX nepeMeHHbIX. CriocoObl 3aaHus QyHKUINUN
NBYX nepeMeHHbIX. ['paduk ¢pyHkumu AByX nepeMeHHbIX. JInHuM ypoBHs. OYHKINS HECKOIBKUX
nepemeHHbIX. [Ipenen ¢yHkuum nByX nepeMeHHbIX. beckoHeuHO Masble PYHKIMU U UX CBOM-
cTBa. HenpepbIBHOCTh B TOUKe (PYHKIMM JBYX NepeMeHHbIX. YacTHbIe MPOU3BOJHbIE (YHKIUU
HECKOJIbKMX MEepPEeMEHHbIX. YacTHbIE IpUpPAIEHUS U YaCTHBIE MTPOU3BOJHBIE (DYHKUUHU ABYX Ie-
peMmeHHbIX. OYHKIHUSA ABYX MepeMeHHbIX, Auddepenuupyemas B Touke. [lonnsiii auddepenunan
¢ysknun B Touke. HeobGxoaumoe u qocrarouHoe ycioBus auddepeHuupyeMoctd (QyHKIUU
JBYX nepeMeHHbIX. [IponsBoanas u auddepenunan cioxHoi pyHKIuM 1ByX nepemeHHbIx. He-
ABHAsl PYHKIMS IBYX IEPEMEHHBIX, €€ YaCTHbIE IPOU3BOIHBIE.

Tema 18. BeiunciieHre YaCTHBIX MPOU3BOJHBIX BBICIIUX MOPSAAKOB (PYHKIIMH HECKOJIBKUX
nepeMeHHbIX. [Ipon3BogHas 1o HANpaBICHUIO U T'PAAUEHT (PYHKIMHU HECKOJIbKUX MEPEMEHHBIX
YacTHble MPOU3BOHBIE BHICIINX MOPSAAKOB (DYHKIIMH HECKOIBKUX MepeMeHHbIX. Auddepenunan
GyHKIMM ABYX NMEPEMEHHBIX U €ro OCHOBHbIE cBOMcTBa. JluddepeHnnansl BICHINX MOPSAKOB
¢GyHKIMU ABYX nepeMeHHbIX. [Ipon3BoaHas 1Mo HampaBiIeHUIO (PYHKIIMH HECKOJIBKHX MepeMeH-
HBIX. ['palueHT QYHKINMHN HECKOJIBKUX MTEPEMEHHBIX B TOUKE.

Tema 19. DkcTpemMyMbl QYHKLIMHU IBYX nepeMeHHbIX. HanbomnpIiiee 1 HaMeHblIee 3Ha-
yeHUs! (QYHKIUU ABYX MEPEMEHHbIX MakCUMyM M MUHMUMYM (pyHKIHHU IBYX nepeMeHHbIX. Kpu-
TUYeCKHe TOUKM QyHKuuu. HeoOxoanMoe U JOCTaTOuHbIE YCIOBUS CYIIECTBOBAHHS IKCTPEMY-
Ma. AJITOPUTM HCCIEOBaHUA (PYHKIMU JBYX IMEPEMEHHBIX Ha JKCTpeMyM. AOCOIIOTHBIE U
ycloBHbIe 3KcTpeMyMbl (yHkuu. Teopema Beiiepiirpacca o cyniecTBOBaHMM HauOONBIIETO U
HAaUMEHBIIET0 3HaYeHUN (QYHKIMU. AJIITOPUTM TMOUCKA aOCONIOTHOTO 3KCTpeMyMa (YHKIHMH U
3aJJaHHOM 00JIaCTH.

Pa3nen 6. InterpanpHoe ncuucienue GyHKIMN HECKOJIbKUX MEPEMEHHBIX

Tema 20. /IBoitHble nHTErpasibl OnpeneneHne ABOMHOIO MHTETpasa. 3aJadyu, NPUBOIS-
M€ K MOHATHIO IBOMHOTO MHTerpana. OyHKuus, uHTerpupyemas B oonactu. ['eomerpuueckuit
CMBICJI JBOMHOTO HHTerpana. Heo0xoanMoe U JOCTaTOYHOE YCIOBHS CYIIECTBOBAHUS JIBOMHOIO
uHTerpana. CpoiicTBa ABOMHOro uHTerpana. IloHsTHe MOBTOpHOro MHTerpana. BerancineHue
JIBOMHOTO MHTErpajia TMOBTOPHBIM HHTErpupoBaHueM. [loHsATHE perysispHOro oToOpa’keHHs
wiockux obnacreid. Teopema o nmpumepe peryisipHoro oroOpaxenus. Teopema o 3aMeHe nepe-
MEHHBIX B JIBOMHOM HHTerpaie. [IpeoGpa3oBanue IBOIHOrO MHTErpajga K MOJISPHBIM KOOpIMHA-
TaMm.

Tema 21. Tpolinble unTerpansl OnpeneneHue TpPOHHOro UHTErpaia. Beruncienue Tpoi-
HOTO MHTerpasa (Teopemsl 1 u 2). TpoitHOM MHTETpaT B MWJIMHAPHUIECKUX U CHEPUIECKUX KOOP-
JUHaTax.

Tema 22. IlpumeHeHue KpaTHBIX MHTErpajoB [IpuMeHeHUE NBOWHBIX MHTETPANOB (BbI-
YUCJIEHUE IUIOMAJEH, MacC, CTAaTUYECKUX MOMEHTOB, MOMEHTOB MHEPLIUU M KOOPJAMHAT LIEHTpa
TSDKECTH TUIOCKUX (uryp, 00bEMOB Ted, momaseii mopepxHoctei). [I[puMeHeHne TpPOMHBIX WH-

8



Terpajios (BblYMCIEHUE 00BEMOB, MAacC, CTATUYECKMX MOMEHTOB, MOMEHTOB MHEPLIUU U KOOPIH-
HaT LIEHTpa TSHKECTH MPOCTPAHCTBEHHBIX QUTYD).

Tema 23. KpuBosauHeiHble HHTETpajibl 3afaud, IPUBOSIINE K MOHATUIO KPUBOJIMHEN-
HBIX UHTETpanoB. OmnpenereHne KpUBOIMHEHHOTO nHTerpaia. KpuBoiauHeiHble HHTETpalibl ep-
BOT'O M BTOPOTO pojia. Y CIOBUE HE3aBUCHUMOCTH KPUBOJIMHEHHOT0 MHTErpana 2-ro ponaa ot ¢op-
Mbl myTd. CBOMCTBa KPUBOJIMHEHHOTO HHTErpaja. BrluncieHne KpUBOJIMHEHMHOIO WHTETpaa.
Ou3nuecKuil CMBICT KPUBOJIMHEHHOTO MHTETpana. Beruucinenue pabotTel cuibl. CBs3b MEXKIY
JIBOMHBIM W KPHBOJMHEWHBIM HHTETpaniamu. @opmyna Pumana-I'puna. [Ipumenenne GhopmyIisl
Pumana-I"puna.

Tema 24. [loBepxHOCTHBIE UHTETpabl OnpeeneHrue MOBEPXHOCTHOTO UHTErpaia mep-
BOTO poja. BbluncieHne NOBEpPXHOCTHBIX MHTETPAoOB MepBoro poga. OnpeneneHue noBepx-
HOCTHOTO MHTErpajia BTOpOro pojaa. BbluncieHne MOBEpXHOCTHBIX UHTETPAIOB BTOPOTO pojia.
CBs13b MEX/ly IOBEPXHOCTHBIMU UHTETpaJlaMU IIEPBOIO U BTOPOT'O poJia.

Tema 25. duddepenuuansubie ypaBHeHHUss (OCHOBHBIE TMOHATHS 00 OOBIKHOBEHHBIX
muddepeHInaIbHbIX YpaBHEHUAX. 3a7auu, MPUBOASIINE K JU(PepeHIINaTIbHbIM YPaBHEHUSIM.
3anaua Komu. Teopema CyiiecTBOBaHUS U €IMHCTBEHHOCTH penieHus 3aaaun Kommn. OcHOBHbIE
TUNB TU(PEpeHINATBHBIX YPAaBHEHUH MEPBOTO MOPSAKA: C Pa3AesSIOIIUMUC NEPEMEHHBIMH,
OJIHOPOJHbIE, JUHEHHbe nuddepeHmanbuble ypaBHeHUs, AuddepeHlnanbHble ypaBHEHUs
Bepuymnnu, nuddepennuanpupie ypaBHEHHS B TOJTHBIX Tu(epeHanax u aaropuTMel UX pe-
mienus. [Ipunoxenus auddepeHnnanbHbIX YpaBHEHHH riepBoro nopsiaka. Auddepenunaibabie
ypaBHEHHs BbICIINX NOpsiaKoB. 3anaya Kommu. [Tonstre o kpaeBbIx 3agayax ais n1udepeHiu-
albHBIX ypaBHEHUH. OCHOBHBIE METO/Ibl IOHMKEHUS MOpsiKa AU depeHlnaIbHbIX YPaBHEHUN.
OnHoponHBIE TUHEHHBIE W HEOAHOPOAHBIEC JIMHEHHbIe auddepenunanbupie ypapaenus. [lons-
te obmero pemenus. Onpenenurens Bporckoro. ®opmyna Jinysumisa-Octporpanckoro. Me-
TOJI BapUaIlH HEOIPEIEICHHBIX KOA(P(UIIMEHTOB PEeIIeHHs] HEOIHOPOIHBIX JTUHEUHBIX nudde-
pEHIMANBHBIX ypaBHeHUH. JIuneltnsle nuddepeHuanbHble ypaBHEHNUS C MOCTOSHHBIMU KO2(]-
¢ummentamu. uddepennnanbupie ypaBHEHHS ¢ IPAaBOi YacThIO CIIEIMaTbHOTO Buaa. CHCTEMBI
muddepeHIMaNbHBIX YpaBHeHHH. Perienns cuctem nuHeHHbIX AuQdepeHnaIbHbIX YpaBHEHHH
C TIOCTOSTHHBIMH KO3 QUITEHTaMH.

Tema 26. Teopus nons Iloustue ckansproro mnoiis. [IpousBogHas 1Mo HaNpaBICHUIO U
rpagueHT. [lonarue BekTopHOro mnosisd. IIoTOK BEKTOPHOrO MOJIS Yepe3 OPUEHTHPOBAHHBIE MO-
BepxXHOCTH. OCHOBHBIE CBOWCTBAa M (DU3MUECKHIl CMBICT MOTOKAa BEeKTOpHOro mois. Teopema
Octporpazackoro. JluBepreHuns BEKTOPHOro Mo U €€ cBoiicTBa. dusnueckuil cMbICa AUBEP-
reHiuu BeKTopHoro moss. [lonstue coneHouganbHOro moss. OCHOBHBIE CBOMCTBA COJICHOM-
nanbHoro noius. Pabora cunosoro noind. [upkynsauus BekropHoro noiusi. Teopema Crokca. Po-
TOp BEKTOPHOTO TOJISl U €ro cBoicTBa. [loTeHInanbHOE MoJie, ero CBOWCTBA. Y CIIOBHE MOTEHITH-
anbHOCTU copmynupoBaHHble MenaeneM. OCHOBHbBIE METO/IbI T€HETHKHU.

4.1 Jlexkuuu
Ne /it HazBanue TeMbl O06beM yacoB
Ounas dhopma ‘ 3aouyHas popma
Cemectp 1

1. | Tema 1. MHOXECTBO JIEHCTBUTEIBHBIX YHCEI 4

2. | Tema 2. ®yHKIMHU OAHOM MMepeMEeHHON 4

3. | Tema 3. Ilpenensr 4

4. | Tema 4. HenipepbIBHOCTh (DYHKITMH 4

5. | Tema 5. HenpepoiBHBIC GYHKIIMN OJHOI ITe- 4 6
peMeHHOU

6. | Tema 6. [IponsBomHas QYHKITUS OJTHOU ITEpe- 4
MEHHOM

7. | Tema 7. Iuddepernuan GyHKINN OTHON TIe- 5
peMeHHOU




8.

Tema 8. OcHOBHBIE CBOMCTBA UG HEpeHITNPY-

eMbIX (DYHKIIMH U X IPUMCHEHHUE °
Hroro 3a 1 cemectp: 34 6
CemecTp 2
9. | Tema 9. HeonpeneneHHbIl HHTErpAJ 4
10. | Tema 10. OnpenesnieHHBINA HHTETpal 4
11. | Tema 11. [IpumeHeHne onpeneIeHHOTO UHTE- 4
rpaia
12. | Tema 12. HecoOGcTBeHHBIE HHTETPATIBI C OECKO- 4
HEYHBIMU TIPEJICIIaMU UHTCTPUPOBAHUS
13. | Tema 13. UncaoBsie psibl 4 6
14. | Tema 14. ®yHKIIMOHAIBHBIC TTOCJIEIOBATEIh- 4
HOCTU U (DYHKIIMOHAJIbHBIC PSIIbI
15. | Tema 15. Crenennsle psapl. Paznoxenue 5
(YHKIIUU B CTCTICHHBIC PSIbI
16. | Tema 16. Tpuronomerpuueckue psanl. Psia 5
Pypre
Hroro 3a 2 cemecTp 34 6
17. | Tema 17. ®yHKIMU HECKOJBKHX NEPEMEHHBIX 3
18. | Tema 18. BriuucieHne 4acTHBIX TPOU3BOTHBIX
BBICIIIX MOPSIKOB (DYHKIIMHA HECKOJIBKUX T1e- 3
pemeHHbIX. [Ipon3BoIHAS IO HATIPABIICHUIO U
IpaueHT QYHKIUU HECKOJIBKHIX IEPEMEHHBIX
19. | Tema 19. DxcTpemyMbl GYHKIMU ABYX HEpe-
MeHHBIX. Hanbomnpinee n HanMeHbIIIee 3Have- 3
HUsl QYHKIIUH IBYX MEPEMEHHBIX 6
20. | Tema 20. /IBoiiHbIC HHTETPAIIBI 3
21. | Tema 21. TpoiiHble HHTETPAJIBI 3
22. | Tema 22. [IpuMeHEeHHE KPATHBIX HHTETPAJIOB 3
23. | Tema 23. KpuBoJIMHEHHbIE HHTETPAIIBI 4
24. | Tema 24. IloBepXHOCTHBIC HHTETPAJIBI 4
25. | Tema 25. InddepeHnmanbHple YpaBHSHUS 4
26. | Tema 26. Teopust mosst 4
Hroro 3a 3 cemecTp 34 6
Uroro: 102 18

4.4 llpakTHyeckue (ceMMHAPCKNUE) 3aAHSATHS

Ne /it HasBanue TeMbl O06beM yacoB
Ounas dhopma ‘ 3aouyHas popma
Cemectp 1
1. | Tema 1. MHOXECTBO JeHCTBUTEIbHBIX YHCEI 4
2. | Tema 2. ®yHKIMHU OAHOM MMepeMeHHON 4
3. | Tema 3. [Ipenens 4
4. | Tema 4. HenpepbIBHOCTh (DYHKITMH 4
5. | Tema 5. HenpepoiBHBIC GYHKIUN OFHOM ITe- 4
pEMEHHOMU 6
6. | Tema 6. [IpousBonHas GpyHKIMs OHOU TIEpe- 4
MEHHOM
7. | Tema 7. Iuddepenmuman GpyHKImuu oqHOM TIe- 5
pEeMEHHOU
8. | Tema 8. OcHoBHBIE cBOMCTBa nudhepeHITUpY- 5
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‘ eMbIX (DYHKIMHA ¥ X IPUMECHEHHUE

Hroro 3a 1 cemecTp: 34 6
Cemectp 2
9. | Tema 9. HeonpeneneHHbII HHTETpa 4
10. | Tema 10. OnpeeneHHBIN HHTETPAT 4
11. | Tema 11. IlpuMeHeHue ONpeIEIEHHOIO UHTE- 4
rpajia
12. | Tema 12. HecoOcTBeHHBIC HHTETPAIIBI C OECKO- 4
HEYHBIMU TpeJieliaMi UHTETPUPOBAHUS 6
13. | Tema 13. UncioBsie psiibl 4
14. | Tema 14. ®yHKUIMOHATBHBIE TOCJIEIOBATEIb- 4
HOCTH ¥ ()YHKITMOHAJIBLHBIC PSIJIBI
15. | Tema 15. Crenennsie psibl. Paznoxenue 5
(GYHKIIUU B CTETICHHBIE PSbI
16. | Tema 16. Tpuronomerpudeckue psabl. P 5
dypbe
HTtoro 3a 2 cemectp 34 6
17. | Tema 17. OyHKIIMU HECKOJIBKHX MEPEMEHHBIX 3
18. | Tema 18. BeruuciieHre 9aCTHBIX TPOU3BOTHBIX
BBICIIIUX MOPSAKOB (PYHKIIMHA HECKOJIBKUX TIe- 3
pemeHHBIX. [Ipon3BoIHAS IO HATIPABIICHUIO U
rpaueHT QYHKIHUU HECKOJIbKHUX MEPEMEHHBIX
19. | Tema 19. DxcTpemyMBbl GYHKIIUU ABYX TIEpe-
MeHHBIX. Hanbomnbliee u HauMeHbIIee 3Have- 3
HUsl QYHKITUH JIBYX EPEMEHHBIX 6
20. | Tema 20. J/IBoiiHBIC HHTETPAJIBI 3
21. | Tema 21. TpoliHbIE HHTETPAJIBI 3
22. | Tema 22. IlpuMeHeHHE KPAaTHBIX HHTETPAJIOB 3
23. | Tema 23. KpuBosuHelHbIE HHTETPAJIbI 4
24. | Tema 24. TToBepXHOCTHBIE HHTETPAIIBI 4
25. | Tema 25. luddepennnanpapie ypaBHEHUS 4
26. | Tema 26. Teopwst mosst 4
Hroro 3a 3 cemecTp 34 6
Htoro: 102 18

4.5 JlabopaTtopHbie padoThI 10 qucHUILIHHE «Bhicmas
HBI y4EOHBIM TUTAHOM
4.6 CamocTosiTesibHas padora

MaTeMaTHKa» He MPeyCMOTpe-

O0BeM yacoB

Ne n/m Ha3Banue TeMbl Bux CPC Ounan 3a09nan
dopma dbopma
Cemectp 1
1. | Tema 1. MHOXeCTBO MOATOTOBKA K KOHTPOJIb-
JNEUCTBUTEIILHBIX UH- HOI paOoTe, BHIMOJTHEHNE 9 16
cell WHJIUBUTyaIbHOTO 3a/a-
HUSA
2. | Tema 2. ®yHKIIUM O- | OJTOTOBKA K KOHTPOJIb-
HOU MepEeMEHHON HOI paboTe, BHIMOJTHEHNE 9 16
WHJUBUTyaJIbHOTO 3a/a-
HUSA
3. | Tema 3. Ilpenensr MOATOTOBKA K KOHTPOJIb- 9 16
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HOW paboTe, BHITIOTHEHUE
WHIUBHyaTbHOTO 3a/1a-
HUSI

4. | Tema 4. HenpepbIB- MOJATOTOBKA K KOHTPOJIb-
HOCTh QYHKIIUH HOW paboTe, BBITIOTHEHUE 9 16
WHANBUAYAIBHOTO 33]1a-
HUS
5. | Tema 5. Henpepbis- IIOArOTOBKA K
Hble QYHKUUU OJHOU 10 17
MepEeMEHHOHN
6. | Tema 6. [IpousBosiHass | MOATOTOBKA K KOHTPOJIb-
(byHKIMS OTHOH TIe- HOW paboTe, BBHITIOTHEHUE 10 17
peMeHHOH WHANBUAYAIbHOTO 33]1a-
HUs
7. | Tema 7. Iuddepen- MOJATOTOBKA K KOHTPOJIb-
uan GyHKIUY OTHOW | HOM paboTe; BEIIOTHEHHE 10 17
MePEeMEHHOMN WHAUBHUIYAJIBHOTO 3a/a-
HUS
8. | Tema 8. OcHOBHEIE MOATOTOBKA K KOHTPOJIb-
cBoiicTBa quddepeH- | HOW paboTe; BHIOIHEHUE 10 17
nUpyeMbIX GQYHKIUN U | WHIUBUAYAIBHOIO 33]1a-
WX IPUMCHCHHE HUS
Hroro 3a 1 cemecTp 76 132
Cemectp 2
9. | Tema 9. Heonpene- MOATOTOBKA K KOHTPOJIb-
JICHHBIN UHTETpal HOM paboTe, BBHIIOJHEHUE 9 16
WHAWBUAYATBHOTO 3a]1a-
HUS
10. | Tema 10. OnpeneneH- | MOATOTOBKA K KOHTPOJIb-
HBII UHTETpal HOM paboTe, BHIIIOJHEHUE 9 16
WHANBUIYATBHOTO 33]1a-
HUS
11. | Tema 11. IlpumeHeHne | HOArOTOBKA K KOHTPOJIb-
OTIpe/IeIEHHOT0 UHTEe- | HOM paboTe, BHINOJIHEHNE 9 16
rpaia MHAWBUAYAIbHOIO 33/1a-
HUs
12. | Tema 12. Heco0- MOArOTOBKA K KOHTPOJIb-
CTBEHHBIC UHTETPAJIbl | HOM paboTe, BHIOTHEHUE
¢ OECKOHEUYHBIMH TIpe- | WHAWBUIYATBHOTO 3a/1a- 9 16
JIellaMi UHTETPUPOBa- | HUS
HUs
13. | Tema 13. Yuciossie MOJTrOTOBKA K KOHTPOJIb-
PAIBI HOW paboTe, BBITIOTHEHUE 10 17
WHAWBUAYAIBHOTO 33]1a-
HUs
14. | Tema 14. OdynK1IHO- MOJATOTOBKA K KOHTPOJIb-
HaJIbHBIC TIOCJIEIOBA- | HOM paboTe, BHITIOJTHEHUE 10 17
TEIBHOCTU M PYHKIM- | MHAWBHUIYaTIbHOTO 3a/a-
OHAJIbHBIC PSBI HUS
15. | Tema 15. CrenenHble | HOArOTOBKA K KOHTPOJIb- 10 17

psanbl. Paznoxenue

HOM paboTe, BHIMOJTHEHUE
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(GYHKINU B CTETICHHBIC
psabl

HHIAWBHUIYaJIbHOI'O 3a/1a-
HUA

16. | Tema 16. Tpurono- MOArOTOBKA K KOHTPOJIb-
METPHUUYECKUE PSIIbL. HOM paboTe, BHITOTHEHUE 10 17
Psan @ypse WHJMBUYaJIbHOIO 3a1a-
HUs
Wtoro 3a 2 cemectp 76 132
Cemectp 3
17. | Tema 17. ®ynkuun IIOATOTOBKA K KOHTPOJIb-
HECKOJIbKUX MEPEMEH- | HOM paboTe, BHIIOJIHEHHE 7 13
HBIX MHAWBUAYAIbHOIO 3a/1a-
HUs
18. | Tema 18. BeruuciieHne | MOArOTOBKA K KOHTPOJIb-
YaCTHBIX ITPOU3BOJ- HOW paboTe, BBITIOJIHEHUE
HBIX BBICIIUX MOPSAJl- | MHAUBUIYaJIbHOTO 3a/1a-
KOB ()YHKLIUU HE- HUSA
CKOJIbKUX I€pEeMEH- ; 13
HbIX. [Ipon3BoaHas o
HaIpaBJIEHUIO U Tpa-
JUEHT (QYHKLIUU He-
CKOJIBKMX IIEPEMEH-
HBIX
19. | Tema 19. DxcTpemymBbI
(GyHKIMU IBYX Iepe- | MOArOTOBKA K KOHTPOJIb-
MeHHbIX. Hanbonpiiee | HOM paboTe; BHIMOTHEHUE 7 13
Y HalMEHbIIIEe 3Haue- | MHAUBUIYaJIbHOTO 3a/1a-
HUS QYHKITUH JIBYX HUS
NIEPEMEHHBIX
20. | Tema 20. JIBoiiHbIC MOATOTOBKA K KOHTPOJIb-
MHTETpaJIbl HOM paboTe, BHITIOJIHEHUE 7 13
MHAWBUAYAIbHOTO 3a/1a-
HUs
21. | Tema 21. TpoiiHbie IIOArOTOBKA K KOHTPOJIb-
MHTETPaJIbl HOM paboTe, BHITIOJIHEHUE 7 13
MHAWBUAYAIbHOTO 3a/1a-
HUs
22. | Tema 22. [IpumeHeHHEe | MOATOTOBKA K KOHTPOJIb-
KpPaTHBIX HHTErpaJIoB | HOM paboTe, BHIIOJIHEHUE 7 13
MHAWBUAYAIbHOTO 33/1a-
HUs
23. | Tema 23. KpuBomu- MOJTrOTOBKA K KOHTPOJIb-
HEWHBIE UHTETPAJIbI HOW paboTe, BBHITIOTHEHUE 8 13
WHANBUAYAIBHOTO 3a]1a-
HUs
24. | Tema 24. IToBepx- MOJATOTOBKA K KOHTPOJIb-
HOCTHBIE UHTETPajbl HOW paboTe, BBITIOTHEHUE 8 13
WHANBUAYAIBHOTO 3a]1a-
HUS
25. | Tema 25. ludpdepen- | moaAroroBka K KOHTPOIb- 8 14

LIMAJIbHbIE YPAaBHEHHUS

HOW paboTe, BBITIOTHEHUE
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HHIAWBHUIYaJIbHOI'O 3a/1a-
HUA

26. | Tema 26. Teopwst moyist | TOATOTOBKA K KOHTPOJIb-
HOU paboTe; BHITIOJTHCHUE

8 14
WH/IMBUYaIBHOTO 3a]1a-
HUSI
Utoro 3a 3 cemectp 76 132
Hroro: 228 396

4.7 KypcoBble padoThl/IPOEKTHI 0 JUCHUIUINHE «BpIcIIasi MaTeMaTHKa» He Npeay-

CMOTPeHbI Y4eOHBIM IIIAHOM
5. O0pa3oBaTesibHbIE TEXHOJIOTHU

[IpernonaBanue OUCHUIUIMHBI BEAETCS C MPUMEHEHHEM CIEAYIOUIMX BHIIOB 00pa3oBa-
TEJIbHBIX TEXHOJIOTHIA:

— TpaauIMOHHBIE OOBSICHUTEIBHO-UUTIOCTPATUBHBIE TEXHOJIOTUH, KOTOpbIE OOecreyu-
BalOT JOCTYIMHOCTh y4eOHOr0o Marepuana Jyisi OONbIINHCTBA CTYJEHTOB, CUCTEMHOCTb, OTPado-
TAHHOCTh OPTaHM3ALMOHHBIX (OPM M TMPHUBBIYHBIX METOAOB, OTHOCHUTEIHHO Mallble 3aTpaThl
BPEMEHU;

— TEXHOJIOTHH TPOOJIEMHOTO 0OydeHUs, HallpaBJICHHbIC HAa Pa3BUTHE IO3HABATEIHLHOU
AKTUBHOCTH, TBOPYECKOW CaAMOCTOATEIBHOCTH CTYACHTOB W IPEIIOJIararoliue nociaeaoBaTellb-
HO€ U LIeJICHANPABIECHHOE BbIIIBUKEHUE NIEPE] CTYIEHTOM II03HABATEJIbHBIX 3a/ay, pa3pelieHne
KOTOPBIX IMO3BOJISIET CTYACHTaM aKTHBHO YCBaWBaTh 3HAHMS (MCIIOJIB3YIOTCS MOMCKOBBIE METO-
JIbl; IOCTAHOBKA [103HABATENbHbIX 3a/1a4);

— TEXHOJIOTMH Pa3BHUBAIOIIETO O0y4YEHUS, TO3BOJISIONIUE OPUECHTHUPOBATh YUEOHBIN MPO-
LIECC HA MOTEHLIMAJIbHbIE BOZMOKHOCTH CTYAEHTOB, UX PEAIU3aLUIO U Pa3BUTHE;

— TEXHOJIOTUU KOHIIEHTPUPOBAHHOTO OOY4YEHUS, CYyTh KOTOPBIX COCTOUT B CO3JIaHUU
MaKCHMAaJIbHO OJU3KON K €CTECTBEHHBIM ICUXOJIOTHYECKUM OCOOEHHOCTSAM YEJI0BEUECKOI0 BOC-
MOPUSTUS CTPYKTYPBI YU4EOHOTO IpoIecca U KOTOpPbIe JAl0T BO3MOKHOCTH ITyOOKOTO U CHUCTEM-
HOT'O M3Y4YEHUS COJEp)KaHUS yuyeOHBIX JUCLUIUIMH 3a CUET OOBbEIMHEHUS 3aHATUN B TeMaTH4e-
CKHe OJIOKH;

— TEXHOJIOTMH MOJYJBHOTO OOYYEeHHs, JAOILINE BO3MOKHOCTh OOecledeHus: THOKOCTH
mporecca 00y4eHusl, aJanTaluy ero K HHAUBUAYAIbHBIM MOTPEOHOCTSIM U OCOOCHHOCTSIM 00Y-
yaromuxcs (IpUMEHSIIOTCS, KaK MPaBUJIO, NIPU CaMOCTOSITEIbBHOM OOYyYE€HUHU CTYIEHTOB IO HMH-
JTUBHIyaTbHOMY y4eOHOMY TUIaHY);

— TEXHOJIOTUH TU(PEpEeHIIMPOBAHHOTO 00yUYeHHs, 00ECTIeYNBAIONINE BO3MOKHOCTh CO-
3/IaHUSl ONTHUMAJbHBIX YCIOBHUH JUIS Pa3BUTHUS WHTEPECOB U CIOCOOHOCTEH CTYAEHTOB, B TOM
YHcie ¥ CTYACHTOB C 0COOBIMH 0Opa30BaTENbHBIMH MOTPEOHOCTSIMHU, YTO MO3BOJISIET pealln3o-
BaTh B KYJBTYPHOOOPA30BaTENLHOM MPOCTPAHCTBE YHUBEPCUTETA UCI0 CO3JaHUS PAaBHBIX BO3-
MOYKHOCTEH U1 OJy4YeHHs: 00pa30BaHus;

— TE€XHOJIOTMH aKTUBHOTO (KOHTEKCTHOT0) 00YUYEHHSI, C TOMOIIBIO KOTOPBIX OCYIIECTBIIS-
€TCsl MOJICJIMPOBAHUE MPEIMETHOr0, MPOOJIIEMHOIO M COLMATIBLHOIO COep KaHusl OyayIei mpo-
(deccruoHaIbHON NESTENIBHOCTH CTYJAEHTOB (MCIOIB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE METO/IbI
0o0y4eHus) u T.1.

MaxkcumanbHas 3¢ ()EeKTUBHOCTh MEJArorMueckoro Inpoiecca JTOCTUraeTcsl MyTeM KOH-
CTPYMPOBAHUS ONTHUMAJIBHOIO KOMILIEKCA MEeJarorn4eckux TEXHOJOTUN U (WIM) UX AIIEMEHTOB
Ha JIMYHOCTHO-OPUEHTHUPOBAHHOMU, N1E€ATEIHHOCTHON, TUATIOIMYECKON OCHOBE M MCIOJb30BaHUS
HEOOXOJIMMBIX COBPEMEHHBIX CPEJCTB 00yUEHHUS.

6. YueOHO-MeTOAHYeCKOe U IPOrPAMMHO-HH(OPMAIIMOHHOE
ol0ecreyeHue AMCUMIIIMHBI
a) OCHOBHAas JIUTepaTypa:

1. Makcumenko B.H., Kypc marematnueckoro ananusa : yueoHuk / Makcumenko B.H. -

Hosocubupck : U3zn-sBo HI'TY, 2016. (Cepus "Yueonuku HI'TY") - ISBN 978-5-7782-2914-3 -
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Texct : onekrponusdi // OBC "KoncymeranT crymenta" :  [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785778229143.html(nata obpamenus: 02.09.2019). -
Pexxum noctyna : mo nmoamnucke.

2. UBanosa E.E., Tuddepennuansnoe ucuucieHue (QyHKIUNA OAHOTO MEPEMEHHOTO :
yuebnuk 1t By30B / E.E. IBanoBa; nox pen. B.C. 3apybuna, A.Il. Kpumenko - M. : U3natens-
ctBo MI'TY um. H. O. baymana, 2017. - 407 c. (MaremaTtnka B TEXHHYECKOM YHUBEPCUTETE) -
ISBN 978-5-7038-4631-5 - Tekcrt : snextponnsiii / ObC "KoHcynbranT cTyneHTa" : [caT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785703846315.nhtml (mata oOpaiueHus:
02.09.2019). - Pesxum roctyna : Mo MOAMKUCKE.

3. Kupkunckuii A.C., MaremaTuieckuii ananu3 : YdyeOHoe mocooue mis By30B / Kup-
kunckuii A.C. - M.: Akagemuueckuii [IpoekT, 2019. - 526 c. (Gaudeamus) - ISBN 978-5-8291-
3040-4 - Tekct : anextponnbli // OBC "KoncynpranT crymenta" : [caitt]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara obpamenus: 02.09.2019). -
Pexwum noctyna : mo moJmucke.

4. Kocrenkas I'.C., Psagsl : yuebHoe nmocobue / I'.C. Kocrenkas; b.I'. Bakynos, C.A. Jlo-
ky4daeB — PocToB-Ha-/lony : U3n-Bo IODY, 2018. - 170 c. - ISBN 978-5-9275-2873-8 - Tekcr :
anekrporabit  // OBC  "Koncymerant — crygeHrta” : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785927528738.html (mara obpamenus: 02.09.2019). -
Pexxum noctyna : mo noamnucke.

5. IMactyxo 1.U., MaTEeTpanbHoe McUKCIeHHe GYHKIIMK OJHOW TIEpeMEHHOM (Heompee-
JeHHBIA mHTErpan) : yuyebnoe mocobue / Ilactyxos .M. - Opendypr: OI'Y, 2017. - 100 c. -
ISBN 978-5-7410-1783-8 - Tekcr : anmektponnsiii // ObC "Koncynbrant cryaenra” : [caiT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785741017838.html  (mara oOpaiueHus:
02.09.2019). - Peskum mocTyma : 1Mo MOAMKCKE.

6. Posik C.X., Ilpenensl. COOpHUK 33724 U ypaxHeHHi : yaeOHoe mocooue / Posk C.X. -
Hosocubupck : M3a-so HI'TY, 2017. - 52 ¢. - ISBN 978-5-7782-3128-3 - TekcT : 31eKTPOHHBIN
/l 9BC "KoHCynbTaHT cTyneHTa" : [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785778231283.html (mara obpamenus: 02.09.2019). -
Pexxum noctyna : mo noamnucke.

7. bepman I'. H. COopHuK 3amad 1o Kypcy maremaTudeckoro aHanau3a. — M.: Hayka,
1977. 8. demunosuyu B.I1. COOpHUK 33124 U yHIpa)XKHEHUH 110 MaTEMaTUYECKOMY aHAIM3y. — M.:
Hayxka, 1977.

0) JomoJIHUTEIbHAS JINTEpaTypa:

1. bermaroB A.X., Maremarnueckuii aHanu3: yue0. mocodue: B 2 4. / bermatoB A.X. -
Hoocubupck : M3a-so HI'TY, 2016. - ISBN 978-5-7782-2927-3 - Tekcr : anektponHsiii // ObC
"KoHcynbTaHT cTyeHTa" : [caiiT]. - URL
http://www.studentlibrary. ru/book/lSBN9785778229273 html (mata oGpamenus: 02.09.2019). -
Pexum noctyna : mo moJmucke.

2. I'azuzoBa H.H., CnenuanbHbIlil Kypc MO MaTeMaTHYECKOMY aHAJIU3Y : yueOHOE MOCOo-
oue / I'asuzosa H. H., Ennkeesa C. P., Huxonosa I'. A., Hukonosa H. B. - Ka3ans : M3gaTens-
ctBo KHUTY, 2018. - 116 c. - ISBN 978-5-7882-2418-3 - Tekcr : anexrponnsiii // 9bC "Kon-
CYJIbTaHT cTyneHra" : [caiit]. — URL :
http://www.studentlibrary. ru/book/lSBN9785788224183 html (mata o6pamienus: 02.09.2019). -
Pexwum nocTyma : mo moJmucke.

3. Henmoru6uenko I'.B., MaremaTudeckuii aHaim3 : y4eOHO-METOAMYECKOE IMocodue /
Henorubuenko I'.B. - HoBocubupck : M3a-so HI'TVY, 2017. - 32 c. - ISBN 978-5-7782-3216-7 -
Texct : onekrponusdi // OBC "KoncymeranT crymenta" :  [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785778232167.html (mara ob6pamenus: 02.09.2019). -
Pexxum noctyna : mo nmoanucke.

4. Ny6posun B.T., Jlekiun no maremarndeckomy ananuzy. U.II : yueGHOe mocobue /
B.T. dy6poBun - Ka3zans : M3a-so Kazan. yu-ta, 2016. - 140 c. - ISBN 978-5-00019-575-8 -
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http://www.studentlibrary.ru/book/ISBN9785778232167.html

Texcr : onekrponnwni // OBC "KoncymeranT crymenra" : [caiir]. - URL
http://www.studentlibrary.ru/book/ISBN9785000195758.htm| (mara ob6pamenus: 02.09.2019). -
Pexxum noctyna : mo nmoamnucke.

5. Kynpssues JI. JI. Marematuueckuit ananus: T. 1, 2. M.: Beiciias mkona, 1988.

6. [Muckynos H.C. Tuddepennmansuoe u uHTErpanbHoe ucuncineHus: T. 1, 2. M.: Hayka,

2001.

7. byty3os B. ®@. Jlekuuu o mareMatuueckomy aHanuzy: T. 1, 2. M.: MI'Y, 2012.

8. Apxunos I'.1., Cagoanunii B.A., Uybapukos B.H. Jlekiuu mo maremMaTH4ecKOMy
aHanu3y. — 2-e u3a. — M.: Beicm. mik., 2000.

9. Ouvan 10.C. CoopHuk 3amad mo MareMmarnueckomy aHanmm3y. — M.: IIpocsemnienue,
1981.

B) MeTOAMYECKHE YKAZAHUS:

1. O.H., Cxkpunnukosa A.B., TemuukoBa C.B. MaremaTuueckuii anaius.

Yacte 2. ludpdepenunanbHoe ucyucieHne (QyHKIUU HECKOJIbKUX MEPEMEHHBIX U €ro
MPUMEHEHUE :

1. Yyebnoe nmocobue / O.H. Ue, A.B. Ckpunnukona, C.B. Temankosa. — 'OY BIIO JIHP
«JIyranckuii HanmoHanbHBIA yHUBEpcUTeT UMeHU Tapaca LlleBuenko». — JIyranck: Kuura, 2018.
—-172c.

2. Mansiii B.B., Mansiit [1.B., lllenokoB B.C. Meroanueckue yka3zaHusi 1 KOHTPOJIbHbIE
3alaHus K MPAKTUYECKUM 3aHATUSIM 0 aucuuiuimHe "Martemarndeckuil ananus". Pazaen "Teo-
pusi npenenoB" (mist cryaeHToB HampasieHuid mnoarotoBku 01.03.02; 09.03.01; 09.03.02;
09.03.03; 09.03.04; 15.03.04; 15.03.06). - JIyrauck: u3a-so JII'Y um. B.[{ans, 2018. - 68 c.

3. Tapamanckuit M.T., Yanas E.}O. Psaapr: Yue6Hoe nmocobue. - Jlyranck: M3a-so JIHY
um. B.Jlans, 2018. - 177 c.

4. Tapawanckuii M.T., Yanas E.}O. Kparnble, KpuBOJIMHENHbIE U IOBEPXHOCTHBIE UHTE-
rpanbl: YueOHoe nocodue. - JIyranck: Uzn-so JIHY um. B. Jlans, 2019. - 157 c.

I') HHTEPHET-PeCcypChl:

MuHuCTEPCTBO o0OpazoBaHHs u HayKu Poccuiickoit ®denepannu —
http://MmuHOOpHAaYKH. P/

QenepanbHas ciyx0a 1o Ham3opy B cdepe o00pa3oBaHMS U HAYKH & —
http://obrnadzor.gov.ru/

MuHnuctepcTBo oOpa3oBanusi u Hayku Jlyranckoir Hapomgnoit PecrmyOmumknm —
https://minobr.su

Haponnsrii coBet JIyranckoit Hapoauoit Peciyomuku — https://nsinr.su

[Topran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB BBICIIETO 00-
paszoBanus — http://fgosvo.ru

denepanbusbiii nopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/

WNudpopmannonnas cucrema «EanHoe okHO J0OCTyma K 00pa3oBaTeNbHBIM pecypcam» —
http://window.edu.ru/

denepanbHbIii IEHTP HHGOPMAIHOHHO-00pa30BaTeNbHBIX pecypcos — http://fcior.edu.ru/

DJeKTpOHHBIE OMOIMOTEYHBIE CUCTEMBI M PECYPCHl DIIEKTPOHHO-OMOIMOTEeYHAsI CUCTeMa
«Koncyasrant cryaenta» — http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0nOMoTeuHast cucrema «StudMed.ru» —https://www.studmed.ru

HNudopmanmonHbIil pecypc 6nbanoTexkn oOpa3oBaTelbHON opranu3anuu Haydnas 6uo-
mroteka umenu A. H. Konsiepa — http://biblio.dahluniver.ru/
7. MaTrepuaibHO-TEXHU4YECKOe o0ecredeHne I CHUIITHHbI

OcBoeHue TUCHUIUIMHBI «BpIciias mMaTeMatukay MpearnoiaracT HCIOJb30BaHUE aKaje-
MUYECKUX ayIUTOPHA, COOTBETCTBYIOUINX NEHCTBYIOIIUM CAHUTAPHBIM U MPOTHUBOMOKAPHBIM
mpaBujaM U HOpMaM.

[Ipouee: pabouee MecTO mpemnoaBaTesi, OCHAIICHHOE KOMITBIOTEPOM C TOCTynoM B MH-

TEpHET.
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http://www.studentlibrary.ru/book/ISBN9785000195758.html
http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://biblio.dahluniver.ru/

[IporpammHoe obecrieueHue

DYHKIHOHAIBHOE
Ha3HAYEeHHUE

becnuiaTHoe mpo-
rpaMmMHoe odecrneyve-
HHE

CceblIkH

OducHblii makeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OHepaHI/IOHHaﬂ cucreMma

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

bpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpaysep

Opera

http://www.opera.com

IToyTOBBII KJIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

DailsI-MeHeHKEp

Far Manager

http://www.farmanager.com/download.php

Apxuarop

7Zip

http://www.7-zip.org/

I'padpuaeckuii pemakTop

GIMP (GNU Image
Manipulation Program)

http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP

Penakrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Ayauomeriep

VLC

http://www.videolan.org/vic/

8.0uenounble cpeacTBa Mo AMCHUIJINHE

IHacmoprt

OICHOYHBIX CPEACTB I10 y‘lCﬁHOﬁ JAUCHHUIIJIMHE

«BpIcas MaTeMaTHhKay

Onwucanne ypoBHEH CHOPMUPOBAHHOCTH U KPUTEPUEB OIICHUBAHMS KOMITETEHITMI HA dTarax ux
dbopMUpOBaHUS B X0/ U3yUEHUS AUCIUTLIIMHBI

YpoBHU c)OPMUPOBAHHOCTH KOMIIe-

Kpurepun
OLICHMBAHHMS KOMIIETCHIIUH

. YK-1.1. 3HaTe: METOOUKH ITOHUCKA, COO-
pa u 00paboTKu WH(MOPMAIUHU; aKTyaslb-
HBIC POCCHICKHE W 3apyOeKHbIE HCTOY-
HUKH uHpopMaiuu B chepe npodeccuo-
HAJIBHON JIeATENHHOCTH; METOJ CHCTEM-
HOT'O aHaJIn3a

3Haert:

: METOAMKHU TOHCKa, cbopa u 00-
paboTKH HWH(POPMAIMH; aAKTyalb-
HBIC POCCHICKHE M 3apyOeKHbBIE
HMCTOYHHMKHU MHpOpMaIuu B chepe
npo(heCCHOHATLHOW  JIeATeIhHO-
CTH; METOJ] CHCTEMHOTO aHAJIN3a

VYK-1.2. YMeTb: NpUMEHATh METOIUKH
noucka, cobopa u obpaboTku HH(pOpMa-
IIUH; OCYIIECTBISATh KPUTHUECKUI aHAIH3
U CUHTE3 HMH(pOpPMAIMH, MOJYYEHHOH H3
pasHBIX HCTOYHHWKOB, MPHUMEHSTh CH-
CTEMHBIH MOJXOJ I PELIeHUs] MOCTaB-
JIEHHBIX 3a/1a4

9ta | Kon
n KOMIIe- TeHIUH
TEeHIIUH
IToporoBbiii
-
& . &
) MS"E
o =
: |2E%
= S zE
< E 2
= a 2
o EeH
s = T 9
5 = ¥
£5 8
o & = | ba3oBbii
SE3
%ogg
g = 5 f
58 g8
Lol:fg>
[av1 <
S E S
= o‘“-ﬂg
=l l:::::@q
= O = = "
) .gog
2 T © 2 {
S | 2EE:
(@) > BB H

Ymeer:

MPUMEHITh METOJIUKU TIOMCKa,
cbopa u 00paboTku HHPOPMALIHH;
OCYUIECTBIISATh KPUTUYECKUHN aHa-
JaU3 U CUHTE3 WH(pOpMalMH, IOo-
JYYEHHOM W3 PA3HBIX HCTOYHH-
KOB; IPUMEHATh CUCTEMHBIN MOJ-
XOJ AJIsl PEeLICHHs TOCTABICHHBIX
3a1a4y
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3aKkaI09NTEeNbHBINA

Bricokuii

VK-1.3. BnageTs: HaBbIKaMH ITOMCKA,
cbopa u 00pabOTKH, KPUTHIECKOTO aHa-
JU3a ¥ CUHTEe3a WH(OpMaIIUU; METO U~
KOM CHUCTEMHOTO MOJX0/a AJIS PeIIeHUs
MOCTaBJICHHBIX 33124

Baapeer:

HaBbIKAMU MOUCKa, cbopa u obpa-
00TKH, KpUTHUECKOTO aHAJIN3a U
CHHTE3a WH(POPMAIIH; METOTU-
KOM CHCTEMHOTO MOIX0Aa ISt
peLIeHHs TOCTABICHHBIX 3a/1a4

HavanLHbIi

OCHOBHOM

OIIK-2. CnocoO€eH UCITOIb30BaTh MaTeMaTUYCCKUC, (I)I/I3I/I‘IGCKI/IG, (i)I/ISI/IKO'XI/IMI/I‘ICCKI/IC, XUMHWYECKHUE METOABI AJIs1

pEeUIICHUA 3ada4 HpO(i)eCCHOHaHBHOfI ACATCIIBHOCTHU

IToporosbIiii

. OIIK-2.1 3HaTh ¥ UCHONB30BATH AM]-
(dbepeHnManbHble W HWHTETPAIbHBIC HC-
yncnenus, nupdepeHanbubie ypaBHe-
HUMW, TEOPUIO BEPOSITHOCTEN U MaTeMaTH-
YECKYIO0 CTAaTUCTUKY

OIIK-2.2 3Hath U UCHOIB30BATh (pr3HUe-
CKH€ 3aKOHbBI U NMPHUHILIMIBI B CBOEH Ipo-
(eccroHaNBHON 1EATENbHOCTU

OIIK-2.3. 3HaTh M UCNOJL30BaTh 3aKOHBI
INEKTPOTEXHUKH, TTPUHIIMITBI JICUCTBUS U
METOJIBI pacueTa THUIIOBBIX JJICKTPOTEX-
HUYECKHUX U JJICKTPOHHBIX YCTPOUCTB IS
pEelIeHHUs BO3HHMKAIONINX  (PU3UIECKUX
3aJ1a4, CaMOCTOSATEIBHOTO MPHOOPETEHUS
(¢u3MUecKUx 3HAHWH, ISl TOHUMAaHUS

3Haer:

3HaTh U HUCIONB30BaTh nudde-
peHIMANBHBIE W WHTETPaJbHbIC
ucuucienus, 1updepeHnnanbHble
YPAaBHEHUH, TEOPHUIO BEPOSITHO-
CTe M MaTeMaTH4YeCKyl CTaTH-
CTHKY

3HaTh W WCIOJNB30BaTh (PuU3NUe-
CKHE 3aKOHbI U MPUHLUIIBI B CBO-
ell mpodeccuoHaIbHOU JesiTelb-
HOCTHU

3HaTb M UCIOJIb30BaTh 3aKOHBI
ANEKTPOTEXHUKH, IPUHIIUTIBI ICH-
CTBUSL U METOJABI pacuera THUIIO-
BbIX  DJIGKTPOTEXHUYECKHX U
JJIEKTPOHHBIX YCTPOMCTB AJI pe-

OPUHIUIOB  pabOThl  NpUOOPOB M | LIEHHA BO3HUKAIOIIMX (Qu3HMue-
YCTPOMCTB. CKMX 3a/a4, CaMOCTOSITEILHOIO
npuodpereHuss (U3NYECKUX 3Ha-
HUM, U1 TOHMMAaHUS MPUHIUIIOB
paboThI MPUOOPOB U YCTPONCTB.
ba3zoBbIit Ymeer:

OIIK-2.4. YMeTb BHIOUpATh U PacCUUTHI-
BaThb 00Opy/lOBaHHME MJs IPOBEICHHS
XMMHKO-TEXHOJIOTMYECKUX IIPOLECCOB

OIIK-2.5. YmeTs mpumeHsTh B mpodec-
CHOHAJIBHOW JESATENbHOCTH €CTECTBEH-
HOHAYYHBIE U OOIIEHHKEHEPHBIC 3HAHUS

OIIK-2.6. YmeTp HCNONB30BATH B IPO-
(eccoHaNBbHON JIeSITEIbHOCTH  OCHOBBI
MOJICIIUPOBAaHUSl  PEATBHBIX OOBEKTOB,
OCHOBBI pacueToB M KOHCTPYHUPOBAHMSA
AJIEMEHTOB TEXHUYECKOTO 000pPYI0BaHHS
0 KPUTEPHSIM padOTOCTIOCOOHOCTH

YMeTb BbIOUpATh U pacCUUTHIBATH
obopynoBaHue ISl TPOBEACHUS
XUMHUKO-TEXHOJIOTHUECKUX  TPO-
IIECCOB

YMeTh nmpuMeHsTh B mpodeccro-
HaJIbHOM  JEeSITEIbHOCTH  €CTe-
CTBEHHOHAy4YHble U OOIICHHKe-
HepHBIe 3HAHUS

YMeTh ucCmosib30BaTh B mpodec-
CHOHAJIBHOW JeSITeIbHOCTH OCHO-
Bbl MOJCIIMPOBAHMS  PEaTbHBIX
O00BEKTOB, OCHOBBI PACUYETOB H
KOHCTPYUPOBAHHUS DIIEMEHTOB
TEXHUYECKOTO O00OpYIOBaHUS IO
KpUTEPHUSIM pabOTOCTIOCOOHOCTH
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Bricokuii

OIIK-2.7. Bnanerp HaBbIKAMU pEIICHUE
WH)XEHEPHBIX 3a7a4 C MIPUMEHEHHUEM Me-
TOJOB MAaTEMAaTHYECKOr0 aHaliu3a, TEOo-
pUM  BEpPOSITHOCTU U MaTeMaTHYECKOM
CTATUCTUKH, pelIaTh yPaBHEHUS WU CH-
creMbl U GepeHINaTbHBIX YPaBHEHHUH

Baapeer:

HaBBIKAMU PEUICHUE HHKEHEPHBIX
3aJad C TPUMEHEHHUEM METOJIOB
MaTeMaTU4ecKoro aHajusa, Teo-
pUH BEPOSTHOCTH M MaTeMaTHue-
CKOW CTaTHCTHKH, PeIIaTh ypaB-
HEHHMS U CUCTeMbl TudepeHIu-

’E IPUMEHUTEIBHO K PealbHBIM MpOlleccaM | aIbHBIX ~ YpaBHEHUH NpPHUMEHHU-
E TCJILHO K peaJIbHBIM IIpoLeccam
= OIIK-2.8. BnageTs HaBbIKAaMU MaTeMa-
E THYECKOTO MOJICITUPOBAHUS TEXHOJIOTH- | BrajeTs HaBbIKaMu MaTeMaTHye-
= YECKHUX MPOLIECCOB U 00paOOTKH IKCIIe- CKOT'O MOJICITMPOBAHUSI TEXHOJIO-
"qc" PUMEHTATBHBIX JaHHBIX TUYECKHX TPOIIECCOB U 00paboT-
5 KU SKCIIEPUMEHTAIbHBIX TaHHBIX
[lepeuens KOMIETEHIINH (2IEMEHTOB KOMITETEHIUH ), (HOPMHUPYEMBIX B PE3yJIbTaTe OCBO-
SHHS YICOHOHN JTUCITUTUIHHBI
Kon ®opmyHpoBKa KOH- | MHIUKATOPBI 1OCTH- Temer . ransi Gop-
Ne . yueOHoM MHPOBAHUs
g | KOMTe- | TPOMHPYEMOH KOMIe- | KCHHS KOMIICTEHIMH Re— (cemectp
TEHIUU TEeHIUU (TI0 TUCTIUTIIIHE)
HBI U3Yy4EHHUS)
1. YK-1 Crnoco6en ocymectB- | YK-1.2. Vmers: npu- | Tema 1-26 | Cemectp
JISTh TIOUCK, KpUTHYE- | MEHATh METOIUKH T10- 1,2,3
CKHI aHaJIU3 ¥ CUHTE3 | UCKa, cOopa U oOpa-
uHdOopMaIuu, Ipu- 00TkM HWH(MOPMAIUH;
MEHSITh CHCTEMHBII OCYIIECTBIISATh KPUTH-
MOJIXOJ IJISl peUIeHHs] | YECKUW aHaIu3 U CHH-
MOCTaBJICHHBIX 337a4 | Te3 WH(POpPMAIUH, I0-
JY4YEeHHOU M3 pPa3HBIX
UCTOYHUKOB; TPHUME-
HSITh CHCTEMHBIN MOJ-
XOJI JUIS PEIICHUS TI0-
CTaBJICHHBIX 3a/1a4
VYK-1.3. Bnanerts:
HaBbIKAMU TOUCKA,
cbopa u 00paboOTKH,
KPUTHUECKOTO aHaIIU-
3a U CUHTe3a HHPOp-
MaIuH; METOIUKOM
CHUCTEMHOTO TTOJIX0/1a
JUTSI pEIICHUS TTOCTaB-
JICHHBIX 3aJ1a4
2. OIIK-2 Cnocob6en ucnonb3o- | OIIK-2.1 3nate u uc- | Tema 1-26 | Cemectp
BaTh MaTeMaThye- nonb3oBath  audde- 1,2.3
ckue, puznyecKue, pEHIMANbHBIE U WHTE-
(DU3HKO-XMMHUYECKHE, | TpajbHBIC  HCYHCIIC-
XUMHYECKHE MEeTOAbl | HUsl,  AuQdepeHnu-
JUTSL PEIICHUS 331249 aTbHBIC  YpaBHCHUH,
npoecCuoHaTbHOM TEOPUI0  BEPOSITHO-
JICSTCIIbHOCTH CTe W MareMarude-
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CKYIO CTaTHCTHKY
OIIK-2.2 3HaTh U Huc-
MOJIb30BaTh  (pu3MUe-
CKHE€ 3aKOHBI U TMPHUH-
UUNBl B CBOEHW IMIpoO-
dbeccuoHanpHON jes-
TENHHOCTH

OIIK-2.3. 3HaTh U uc-
MOJIE30BaTh  3aKOHBI
AIEKTPOTEXHUKH,
MPUHIIAIIBL  JICUCTBUS
U METOJbl pacuera
TUTIOBBIX DJIEKTPOTEX-
HMYCCKUX U DIICK-
TPOHHBIX  YCTPOWCTB
JUISl pEILlEHUsT BO3HU-
Karommx (QU3NIeCcKux
3aJa4, CaMOCTOSTEIb-
HOTO  MPUOOpETEeHus
buznyecKux 3HAHUIA,

JUISt MTOHMMAHHUS
MPUHLIUIIOB  paboThI
puOopoB u
YCTPOMCTB.

OIIK-2.4. YMeTh BBI-
OWpaTh M PaCCUHTHI-
BaTh  000OpyJOBaHHE
JUISL TIPOBEJICHUS XU-
MHKO-

TEXHOJIOTUYECKNX
MPOIIECCOB
OIIK-2.5. YMeTh

MPUMEHSTH B mpodec-
CHOHAJIbHOM JCATEeIb-
HOCTH  €CTECTBCHHO-
Hay4YHbICE M OOIICHH-
JKEHEpHBIC 3HAHUS
OIIK-2.6. YmeTrp wuc-
MoJIb30BaTh B ITIPO-
dbeccuoHanbHOU  Jesi-
TEIHLHOCTH OCHOBEI
MOJCIIUPOBAHUS  pe-
allbHBIX 00BEKTOB,
OCHOBBI PacyeToB U
KOHCTPYHPOBaHUS
3JICMEHTOB TEXHHYE-
ckoro o0OopyaoBaHUs
Mo KpUTepusiM pado-
TOCIIOCOOHOCTH
OIIK-2.7. Bnanets
HaBBIKAMHM  PCIIICHUE
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WH)KEHEPHBIX 3a]ad C
OPUMEHEHUEM METO-
JIOB MaTEeMAaTHIECKOTO
aHanu3a, TEOpUH Be-
POSTHOCTH M MaTema-
TUYECKOI CTaTHCTHUKH,
pemarb ypaBHEHUS |
cucreMsl uddepen-
[IUAJTBHBIX YPaBHEHUI
IPUMEHHUTEIBHO K pe-
QIBHBIM TIpOIIecCcaM
OIIK-2.8. Bnanets
HaBBIKAMHU MaTeMaTH-
YEeCKOro MO/JIEJINPOBa-
HUS TEXHOJIOTHYECKUX
npoleccoB U obpa-
OOTKH  DIKCIIEPUMEH-
TaJIbHBIX JIAHHBIX

Ilokazatenu u KPUTCPUH OLICHHUBAHUA KOMHCTCHHHﬁ, OITMCAaHHUEC HIKAJ OIICHUBAHUA

OCYILECTBIIATh KPUTHU-
YeCKHUM aHajdu3 U CHH-
Te3 uHpOpMaIuH, Mo-
JyYEHHOW W3 Pa3HBIX
HUCTOYHHUKOB; TpUME-
HATH CUCTEMHBIN ITOM-
XOJl AJig PEUIeHUs TMO-
CTaBJICHHBIX 3aJ1a4
VK-1.3. Bnagets:
HaBBIKAMM IIOMCKA,
cOopa 1 006paboTKH,
KPUTHYECKOTO aHAJN-
3a ¥ cuHTe3a uHpop-
MAaIliH;, METOIUKON

HOT'O aHau3a
Ymerb: npume-
HATb METOAMKH
Toucka, coopa u
00paboTKH HH-
dbopmarnuy;
OCYILECTBIISATh
KpPUTHYECKUI
aHau3 W CHUH-
Te3 uHpOpMa-
UM, TIOJyYeH-
HOM M3 pa3HbIX
UCTOYHUKOB,;
IPUMEHSTh CH-

No [Tnanupyemsie | Kontponupy- HanMerosa-
o/ Kox komme- | MHIuKaTOpHI 10CTH- pe3yIbTaThI €MBI€ TEMBI B —
TEHLIUU KEHUSI KOMIIETCHIIUN o0y4eHus 1o yueOHoil uc-
I HOTO CPEJCTBA
JTMCIUTUIAHE IIUTUTAHBI

1. | YK-1 Coo- | YK-1.1. 3nate: mero- | 3nath Metoau- | Tema 1-26 ®poHTAJIbHBIE
coOeH ocCy- | TUKH TMOUCKa, coopa U | Ku IOMCKa, Y UHIUBUTY-
HIECTBIATh | 00paboTku uHpopma- | coopa u obpa- aJIbHBIE OIIPO-
MOKUCK, KpU- | IUU; aKTyaJlbHble poc- | 00Tk  UH(OpP- ChI; KOH-
THYECKUI cuiickue M 3apyOex- | Mallud;  aKTy- TPOJIbHBIE pa-
aHaM3 ¥ | Hble WCTOYHWUKM WH- | allbHBIE  pOC- OOTBI; UHITU-
CHUHTE3 WH- | popmauuu B cdepe | cuiickue u 3a- BUyaJIbHbIE
dbopmaruu, | mpodecCuoHATBHON pyOexHBIE WC- 3a/IaHusl, PO-
NPUMEHATh | AEATENbHOCTH; METOJ | TOYHUKH  HH- MEXyTOUHas
CHUCTEMHBIH | CHCTEMHOTO aHanm3a | popManuu B aTTecTanus
noxxox mns | YK-1.2. Ymers: mpu- | cepe mpodec- (9K3aMeH)
pereHus MEHSITh METOIHMKH IO- | CHOHAIBHOM
MOCTaBJICH- | UCKa, cOopa W o0pa- | AeATENbHOCTH;
HEIX 3a51a4 00Tk WHPOPMAIHNH; | METOJ CHCTEM-
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CUCTCMHOTO ITOAX0aa
AJI1 peHICHUS MOCTAaB-
JICHHBIX 3aJa4

CTEMHBIA  IIOM-
XOI IS pelie-
HHS TIOCTaBJICH-
HBIX 3aJ1a4
Baagertn:
HaBBIKAMH  II0-
ucka, cbopa u
00paboTKH,
KPUTHUYECKOTO
aHalli3a W CHH-
Te3a uH(popMa-
MU,  METOIHU-
KOHM CHCTEMHO-
ro moaxojaa Jjs
pemeHust  1o-

CTaBJIECHHBIX
3a7a4

OIIK-2 OIIK-2.1 3nate u uc- | 3uatb  u uc- | Tema 1-26 ®poHTaJIbHBIE

Cnocoben nmoyib30BaTh  audde- | moap30BaTh Y UHIUBUTY-

HCII0JIb30- peHIManbHble U UHTe- | quddepeHIm- aJbHBIE OIPO-

BaTb Mare- | FpaJibHbIe  HMCYHCIIE- | allbHbIE U MHTE- CBHI;, KOH-

MaTuye- HUS, muddepeHnn- | rpaJibHBIC  HUC- TPOJIBbHBIE pa-

ckue, (pu3u- | aJbHBIE  YpaBHEHUH, | YUCICHUS, 0OTHI; HHIU-

yeckue, pu- | Teoputo BeposiTHOCTEeH | AuddepeHnu- BUJyaJbHBIC

3UKO- M MaTeMaTHYECKYIO | allbHbIE  ypaB- 3a/1aHMs, TIPO-

XAMUYe- CTaTUCTHUKY HEHHUH, TEOPHIO MEXKYyTOUHas

ckue, xu- | OIIK-2.2 3HaTh U uc- | BEpOSATHOCTEN U aTTecTalusg

MHYECKHE MOJIb30BaTh  (pu3HUE- | MaTeMaTHUe- (9K3aMeH)

METObI JIJIsl | CKUE 3aKOHBI U MPHUH- | CKYIO CTaTUCTH-

peleHus LIUIIBI B CBOEW IIPO- | KY

3amad  1npo- | heccHoHANbHOW nes- | 3HaTh W HC-

(beccuo- TENHLHOCTH MOJIK30BaTh (Pu-

HaJbHOU OIIK-2.3. 3HaTh U HC- | 3UYECKHE 3aKO-

JEATEIbHO- | IMOJB30BAaTh  3aKOHBI | HBI U IPUHITUTIBI

CTH ANEKTPOTEXHUKH, B CBOEH IIpo-

TIPUHIIHAITEI TCUCTBUS U
METOJIbl pacuera TH-
MOBBIX 3JIEKTPOTEXHU-
YECKUX M DIIEKTPOH-
HBIX YCTPOMCTB s
pelIeHnsT  BO3HUKAIO-
mux (U3MYeckux 3a-
Jla4, CaMOCTOSITENIbHO-
ro npuobperenus u-
3UYECKUX 3HAHUH, JJs
MOHUMAHUA TPHUHIIU-
MoB paboThI IPHOOPOB
U YCTPOMCTB.

OIIK-2.4. YMeTb BHI-
OWpaTb W PACCUHTHI-
BaTh  00OpyaOBaHUE

dbeccroHaTbHOM
JEATEIIbHOCTH
3HaTh H  HC-
I0JIb30BaTh 3a-
KOHBI 3JIEKTPO-
TEXHUKH, TPHUH-
UMbl JIEUCTBUS
U METOJBl pac-
YeTa  THUIIOBBIX
3JEKTPOTEXHHU-
YECKUX M DIICK-
TPOHHBIX
YCTPOWCTB  JJIA
pelieHuss  BO3-
HUKAIOMUX (u-
3UYECKHUX 3a]ad4,
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i1 MPOBCACHUA XU-
MMHKO-

TEXHOJIOTUYECKUX
POIIECCOB
OIIK-2.5. VYmerb

MPUMEHSTh B mpodec-
CHUOHAJIbHOW JIeSITENb-
HOCTU  €CTECTBEHHO-
Hay4YHbICE W OOIIEHH-
JKEHEPHbIE 3HAHUS
OIIK-2.6. YMmerp wuc-
MOJIb30BaTh B Mpodec-
CHUOHAJIbHOW JIeSITENb-
HOCTU OCHOBBI MOjIE-
JUPOBAHUS PEATBHBIX
00BEKTOB, OCHOBBEI
pacdeToB U KOHCTPYH-
pOBaHHSI  DJIEMEHTOB
TEXHUYECKOTO 000py-
JIOBaHMS 1O KPUTEPH-
aM  paboTocrnocoOHo-
CTH

OIIK-2.7. Bnanerts
HaBbIKAMU  pEIICHHE
WHKCHEPHBIX 3a/1a4d C
MPUMEHEHUEM  METO-
JIOB MaTeMaTHIEeCKOTO
aHalM3a, TEOpUH Be-
POSITHOCTH W MaTeMa-
TUYECKOW CTaTHCTUKH,
pemiate ypaBHEHUS U
cucteMbl  auddepeH-
[UATBHBIX ypaBHEHUN
MPUMEHHUTEIBHO K pe-
aJIbHBIM TIpoIleccam
OIIK-2.8. Bnanets
HABbIKAMU MaTeMaTH-
YECKOT0 MOJICIINPOBa-
HUSl TEXHOJOTHYECKHX
MpOIIECCOB M 00pa-
OOTKM  DKCIIEpUMEH-
TaJTbHBIX JTAHHBIX

CaMOCTOSITEIb-
HOTO TPHOOpe-
TeHUs (Qu3nUe-
CKMX  3HaHMH,
JUIs TIOHUMaHUS
NPUHIIUIIOB pa-
60Tbl TIPUOOPOB
U YCTPOMCTB.
YmMmerb: BHIOU-
paThb W paccuu-
ThIBaTb 000OpYy-
JOBaHWE  JJIs
NPOBEICHUS
XUMHKO-
TEXHOJIOTH4e-
CKHX IPOLIECCOB
YMers npume-
HATH B Inpodec-
CHOHAJIbHOU
JeSITebHOCTH
€CTeCTBEHHOHA-
y4HBIE H  00-
IEUH)KEHEPHBIE
3HAHUS

YMeTp ucnomnb-
30BaTh B IIPO-
deccruoHampHON
JEeSITeIbHOCTH
OCHOBBI  MOJie-
JUPOBAHUS pe-
aJIbHBIX OOBEK-
TOB, OCHOBBI
pacueToB "
KOHCTPYHpOBa-
HUSl DJIEMEHTOB
TEXHUYECKOTO
00opy1oBaHUS
0  KPUTEPHIM
paboTocmocoo-
HOCTHU
Baanerb HaBbI-
KaMHU pelleHue
WH)XCHEPHBIX
3aa4 c mpuUMe-
HEHUEM  METO-
JIOB MaTeMaTu-
YECKOr0 aHaJIu-
3a, TEOpPHH Be-
POSITHOCTH |
MaTemMaTHhye-
CKOH CTAaTHUCTH-
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KH, pemaTth
yYpaBHEHUsT U
cuctembl (-
dbepeHuaib-
HBbIX YPaBHEHUHU
IPUMEHUTEIBHO
K peanbHBIM
npoieccam
Bnagery HaBBI-
KaMH  Marema-
TUYECKOr0 MO-
JIeTUPOBAHMS
TEXHOJIOTHYe-
CKHX TIPOIIECCOB
U o0paboTku

JKCIIEPUMEH-
TaJIbHBIX  JIaH-
HBIX

DoH/IbI OLIEHOYHBIX CPEACTB M0 TUCHHUILINHE
«BpIcniasi MaTeMaTHKA»
Bonpocsl 111 ppOHTAIBHBIX M HHAMBUIYAJIbHBIX OIIPOCOB:
Tema 1. MHOkeCTBO AEUCTBUTEILHBIX YHCE
1. Yto npuHATO MOHKUMATH 1O MHOkecTBOM? [IpuBennuTe npumMepsl MHOXKECTB.
2. Yto Ha3wpIBaeTCs IMOAMHOKECTBOM JaHHOTO MHOKECTBA?
3. Kakue MHOXeCTBa Ha3bIBAIOTCSl PaBHBIMU?
4. IToHATHS KOHEYHOI'O ¥ 0ECKOHEYHOI'0 MHOKECTB.
5. Yrto o3HayaeT B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXIY JBYMS MHOXKECTBAMMU?
6. CoBmaarot I MHOXKeCcTBa a, b, ¢, d,eu a, c, e, d, b?
7. YKaxuTe, Kakue U3 HIKENEPEUNCICHHBIX MHOKECTB OYIyT KOHEYHBIMU, U KaKue — OeCKo-
HEYHBIMH:
a) MHOXECTBO CTYJICHTOB JaHHOT'O WHCTUTYTA;
0) MHO>KECTBO LIEJIBIX OTPUIATENbHBIX YHCET;
B) MHO>KECTBO KOPHEW JaHHOTO MHOTOWIEHA;
T') MHOKE€CTBO BCEX MPSIMBIX, KOTOPBIE IPOXOIAT YePe3 3aIaHHYIO TOUKY.
8. Obpa3yiiTe Bce BOZMOKHBIE TTOJJMHOKECTBA IaHHOTO MHOXECTBa a, b, ¢, d, .
9. [Toyemy mpo mycTOe MHOKECTBO MOXKHO CKa3aTh, YTO OHO BKJIFOUAETCSA B JIF000OE HAmepe I
ITaHHOE MHOXKECTBO?
10. Janbl 7Ba MHOKECTBA: A — MHOKECTBO, cocTosilee u3 15 crynweB, u B - MHOXkeECTBO, COCTO-
aiiee u3 15 cryaenToB. MoxHO 1 cka3zath, yTo A=B? MOXHO 1 yCTaHOBUTH MEXIY ITUMU
MHO>KECTBAMH B3aMMHO OJHO3HAYHOE COOTBETCTBHUE?
11. Kakue yncna Ha3pIBarOTCS HATYPAJIbHBIMU?
12. Kakue yncia Ha3eBaroTcs neibiMu? O0amaeT Iu CBOMCTBOM INIOTHOCTH MHOKECTBO IEJIBIX
yrcen?
13. Kakue uriciia Ha3pIBatOTCS palioHAIbHBIMU? JloKa3aTh, 4TO CyMMa JIBYX palliOHATBHBIX YH-
CeJ €CTh UUCIIO pallMOHAIBHOE.
14. Kakue yncna Ha3bIBalOTCS UppanuoHaibHbiMu? [IpuBenure npumepsl.
15. MHOKECTBO JICMCTBUTEIBHBIX YUCEI U €T0 OCHOBHBIC CBOMCTBA.
16. AkcuoMa HEMPEPHIBHOCTH MHOKECTBA JEHCTBUTEIBHBIX YHCEN.
17. Yto Ha3bIBaeTCSI MOAYJIEM IEHCTBUTEIBHOIO YnCia?
18. TIpu KaKuMxX yCIOBHAX UMEET MECTO paBeHCTBO |x + y| = |x| + |y|?
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19. HanuiuTe HEpaBEeHCTBA, CBS3bIBAIOIINE MOAYJIb CYMMBI U Pa3HOCTHU JBYX YHUCEJ C CyMMOMW U
Pa3HOCTHIO UX MOJYJIEH.

20. IlonaTre 4ncaoBoro MHOeCTBa. [IpuMepsl YMCIOBBIX MHOXKECTB.

21. MaitTe onpeaeneHre HUKHEW U BEpXHEH TPaHULl YUCIOBOIO MHOYKECTBA.

22. Kakoe 41cI0BO€ MHOKECTBO HAa3bIBAETCSl OTPAaHUUYECHHBIM CHU3Y (cBepxy)? IlpuBenure npu-
MEpBI.

23. Kakoe 4ncia0BOe MHOXKECTBO Ha3bIBaeTCsl orpannyeHHbIM? [IpuBenuTe npuMepsl.

24. ChopmynupyiTe U JOKaKUTE MPU3HAK OTPAaHUYSHHOCTH YHCIOBOIO MHOXKECTBA.

Tema 2. ynxyuu 00HOU nepemeHHOII.

25. [lonsTne GyHKIMKM OJTHOM TIEPEMEHHOM.

26. O6nacTb onpeAeneHus U 00J1aCTh 3HAYCHUN (PYHKIIUN OJJHON TEPEMEHHOM.

27. Naiite onpenaenenne rpaduka GyHKIIUNA OJHON NTEPEMEHHOM.

28. Yro 3HauMT 3a7aTh QYHKIHIO OJHOU mepeMeHHoi? CrocoObl 3amanust (pyHKIMH OIHOW Te-
PEMEHHOIA.

29. JletictBus HaA QYHKIIUSIMH.

30. JlaiiTe onpeneneHre KOMIO3UITMH ABYX (GyHKui. [IpuBenure npumMepsl.

31. IlonsATHE YNCIOBOM MOCIEN0BATEIBHOCTH.

32. IToHsATHE MOHOTOHHOU (DYHKITHH.

33. IlonATus YeTHOM 1 HEYETHON (PYHKUUH.

34. ChopmynupyiTe TEOpEMy O CyMME IBYX YETHBIX (HEYETHBIX) (yHKIIHMA.

35. ChopmynupyiiTe TeOpeMy O NMPOU3BEICHUU JIBYX YETHBIX WJIM JBYX HEYETHBIX (YHKIIUI;
TEOpeMy O MPOU3BEICHUH YeTHON (DYHKIIMU Ha HEYETHYIO (DYHKIIHUIO.

36. Ilonarue nepruoanyecKor GyHKINU.

37. OcHOBHBIE 3JIEMEHTapHbIC PYHKIIMU, UX CBOMCTBA U TpadUKH.

38. DnemenTapHbie npeoOpa3oBanus rpaGuKoB GyHKINH.

Tema 3. Ilpeoenul.

39. ChopmynupyiiTe onpenesieHne -OKPECTHOCTH TOUKH Ha YUCIOBOM mpsiMoit. UTo Takoe mpo-
KOJIOTast § - OKPECTHOCTh TOYKH HA YUCIIOBOU TPSMOH.

40. JTaitTe onpeneneHne NpeaeaIbHON TOYKA MHOKECTBA.

41. Ilonsatue npeaena GyHKIIUU B TOUKE M €70 TEOMETPUICCKUN CMBICIT.

42. TlepBolif 3aMeuaTeNnbHBIN Tpeaen (JeMMa O BCIOMOTAaTEIbHBIX HEPABEHCTBAX; TEOpEeMa O
MEPBOM 3aMeyaTelIbHOM Tpesenie).

43. ChopmynupyiiTe U JOKKUTE TEOPEMY O STUHCTBEHHOCTH TIpeea.

44. ChopmynupyiiTe U JOKaKUTE TEOPEMY O MPEAETHLHOM MEePeXo/ie B HEPaBEHCTBAX.

45. ChopmynupyiTe U JOKXKHUTE TEOPEMY O MpeJiesie MPOMEKYTOUHON (HyHKITHH.

46. ChopmynmupyiTe U JOKaKUTE TeOpeMy 00 OrpaHMUYCHHOCTH (DYHKITUH, UMEIOIIECH KOHESYHBIN
npeen.

47. Ilpenensl CyMMBI, pa3HOCTH, TPOU3BEICHUS U YaCTHOTO IBYX (DYHKIIUH.

48. Tlpenen GpyHKIMH IPU apTYMEHTE, CTPEMSIIIEMCS K 0.

49. IIpeaen 4nuCIOBOM MOCIEIOBATEIIBHOCTH.

50. beckoHeuHO Maiible (DYHKIIMK U UX CBOMCTBA.

51. beckoneuno Oonblre PyHKINU U OECKOHEYHBIE TIPEIEIbI.

52. ChopMynupyiTe U JOKAXKHUTE TEOPEMY O CBSI3U MOHATHUS OECKOHEYHO OOJBINON QyHKIHH C
MOHSTHEM OECKOHEUHO Majiol (QyHKIIUH.

53. BrlunciieHue npeaena CyMMbl, pa3HOCTH, IPOU3BEACHUS U YaCTHOTO JIBYX (PYHKLHH B OCO-
OBIX cryyasx.

54. DkBUBaJIEHTHbIE OECKOHEUHO MaJjible (YHKIIUU U BHIYMCIEHUE C UX TIOMOILBIO MPEAEIIOB.

55. Opnocroponnue npeaensl GyHKun. ChopMynupyiTe U JOKaXKUTE TEOPEMY O CBSI3U MOHS-
THI OJTHOCTOPOHHHUX IIPEJICIIOB C MOHATHEM OOBIYHOTO TIpE/ena.

56. TouHble TpaHUIBI YUCIOBBIX MHOXECTB. CHopMyIupyHTe U JOKaKUTE TEOPEMBI O CyIIle-
CTBOBAaHHMH TOYHOW BEpPXHEH M TOUHON HUKHEH T'PaHULL.
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57. ChopMyupylTe TEOPEeMBbl M JOKAXKHTE O CBOMCTBaX TOYHOW BEPXHEW W TOYHOW HIDKHEH
TPaHUIl YUCTOBBIX MHOXKECTB.

58. ChopMyupyiTe ¥ TOKAKHUTE TEOPEMBI O Mpeesie MOHOTOHHOW YUCIIOBOM MOCIIEI0BATEIb-
Hoctu. Teopema Beliepmrpacca.

59. Chopmynupyiite n nqokaxute teopemy Kanropa. Chopmynupyiite TeopeMy 0 HEpaBEeHCTBE
bepnysu.

60. Yucno e. ChopmynupyiiTe U JOKaKUTE TEOPEMY O BTOPOM 3aMeUaTelIbHOM Ipejiere.

61. ChopmynupyiiTe U AOKaKUTE TEOPEMbl O TPETbEM, YETBEPTOM M MSATOM 3aMedaTelbHBIX
npejenax 1 cleACTBUsI U3 HUX.

Tema 4. Henpepvisnocmo ¢hynkyuu.

62. ChopmynupyiiTe onpenereHne HepepbIBHON (QyHKINH B TOUKE.

63. ChopmynupyiiTe 1 T0KaXUTEe TEOPEMbI O HEMPEPBHIBHOCTH CYMMBI, Pa3HOCTH, IIPOU3BEICHUS
¥ YaCTHOTO JIBYX HEMPEPHIBHBIX B TOUKE (PYHKITHIHA.

64. ChopmynupyiiTe U JOKaXUTE TEOPEMY O BHECCHHH 3HaKa Ipejiesia Mol 3HaK HEMPEephIBHON
byHKIMN.

65. ChopMynupyiTe U TOKOKUTE TEOPEMY O HEMPEPHIBHOCTH KOMITO3UIIUU JIBYX (DYHKITHH.

66. OTHOCTOPOHHSISI HENPEPHIBHOCTH (PYHKLUHU B TOUKE.

67. JlaiiTe onpenenieHne TOUYKU pa3pbiBa GyHKIMU. Kinaccudukanus Touek pa3pbiBa.

68. OIHOCTOPOHHHE TPEIeTTbl MOHOTOHHBIX (DyHKIIHH.

69. ChopmynupyiTe TeOpeMy U TOKAKUTE O MIPOMEKYTOUHBIX 3HAYCHHIX HEIPEPHIBHON (yHK-
1007078

70. ITonstue obparHoi GpyHKIMU. CHOPMYITUPYHUTE B JOKKHUTE TEOPEMY O CYIIECTBOBAaHUH He-
pepbIBHON 00paTHON (YHKIINH.

Tema 5. Henpepuisnvle (hynkyuu Ha ompeske.

71. Chopmynupyiite onpeaeneHue MoANOCIeI0BATEIIEHOCTH.

72. ChopmynupyiiTe u nokaxkute Teopemy bombiiano-Beiiepmpacca.

73. ChopmynupyiiTe U TOKaXUTe TeopeMbl BeliepmTpacca o HENMpepbIBHONW Ha OTpe3Ke (YyHK-
IUH.

Tema 6. [Ipouseoonas (hyrKyuu 00HOU nepemMeHHOU.

74. ChopmynupyiTe onpeaeneHue mMporu3BoIHON (QyHKIIHH.

75. Kakas ¢ynknust HazbiBaercs nuddepeHunpyemoit B Touke?

76. ChopmynupyiTe U JOKaKUTE TEOPEMY O CBs3H AU GepeHIUPYyeMOCTH (YHKIIMHU B TOYKE C
€€ HeNpepbIBHOCTHIO B 3TOM TOUKE.

77. JlaiiTe onpeneneHus KacaTeIbHOW U HOpMaIH K rpaduKy (PyHKITUU B TOUKE.

78. ChopmynupyiiTe U TOKAXKHUTE TEOPEMY O T€OMETPUIECKOM cMEbIciie nuddepeHpyemMocT
(GyHKIIMH B TOUKE.

79. IIpou3BoHast CyMMBI, pa3HOCTH, TPOU3BEACHUS M YACTHOTO IBYX (PYHKIIUH.

80. ChopmynmupyiTe B TOKaKUTE TEOPEMY O MPOU3BOTHON KOMITO3UIIUU IBYX (DYHKITHH.

81. IIpon3BOIHBIC NIEMEHTAPHBIX (PYHKINH.

82. ChopmymupyiTe B TOKKUTE TEOPEMY O MPOU3BOIHON 00OpaTHOUW (PYHKITHH.

83. I'mnepOonmueckue GpyHKINHN U UX TPOU3BOTHBIE.

84. IlapameTpuzoBaHHbIi My Th. [Ipumepsl. ChopMynupyiTe U TOKKHATE

TEOpEMyY O KacaTeJIbHOHM K apaMeTPU30BAHHOMY ITyTH.

85. Ilapamerpuueckuii crioco0 3amanus ¢pyHkuun. CHopMynupyiTe U JOKAKHUTE TEO-
peMy O MPOU3BOHON MapaMeTPUUYECKH 3aJaHHON (DYHKITUH.

86. Hamummmre ypaBHeHUs KacaTelbHOU U HOpMaU K rpaduky QyHKIHUN

f (x) = arctg x BTouke x = 1

87. Haitmure ' /-(1) # fo(1), ecmn () =|x = 1le*) cyecrpyer m /(17
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88. Haiiaure y,, ecnu: a) y = In(x + Va? + x2), 6) y = arctg th(x).

89. UYro wmoxkHO cKazarb O AudPepeHIUPYEMOCTH CYMMBI (PYHKIUH
fx)+g(x) B TOUKe X =2x, eciam, B 21O TOouke: a) GQyukums f(x)
aupdepenuupyema, a pyukumsa g(x) ne nudpdepenuupyema? 6) ode pyukuuu f(x)
u g(x) ve mupdepenmpyemnbi?

90. Hcnone3ysa oOMOpeaeiceHHe, TMOKaKHTE, 4YTOo (DYHKIHAA Y = X2 — 2%

muddepeHpyema B Touke x = 2 U Hailnute e€ nuddepeniman B 3Toi Touke
91. SIBnsieTcs M HEMPEPHIBHOCTh (DYHKIMH B JAHHOW TOYKE JIOCTATOYHBIM ycioBUEeM mudde-
penmupyemoctu? OTBeT 000CHOBATH C MOMOLIBIO IPUMEpA.

92.  Mosker nu cyuectBoBath [ (x,), ecnu He cymecTtByet f{(x)?

93. Haiiaure f(":} (x),ecm f(x) =Inx-x.

Tema 7. Jupppepenyuan gpynxkyuu o0HoU nepemenHoll
94. Chopmynupyiite onpenenenue nuddeperimana GyHKIUNA OTHON IEPEMEHOM.
95. ChopMynupyiiTe U TOKaXKUTE TEOPEMY O TEOMETPUIECKOM CMBICIe auddepennnana QyHk-
UK OJTHOM MEPEMEHO.
96. B yem cocrout MexaHnuecKuii cMbIch nuddepeniuana GyHKIuu?
97. Chopmynupyiite U T10KaXuTe TeopeMy o AuddepeHinaie CyMMbl, pa3HOCTH, TPOU3BEICHUS
Y 9aCTHOTO JIBYX (DYHKIIHIA.
98. ChopmynupyiTe U TOKKHATE Teopemy o auddepeHiinane KOMIO3UINN IBYX (QYHKITUH.
99. Yto moHMMAaETCs MOl HHBAPHAHTHOCTHIO (pOpMBI IIepBoro auddepenmnuana?
d)

100. Ucnonb3ys dbopmyity mis Berancienus guddepeHiuana, Haiinure © : ecian
y=x-sinx + cosx.
101. Iuddepenimanpl BEICIIHX MTOPSIIKOB.
2
102. Vcrionb3ys Gpopmyity uist Beraucienus nuddepenuana, Haiaure d°Y. ecom

Y =X-SInx.

Tema 8. OcrosHvie coticmea ouggeperyupyemvix QyHKYull u ux npumMeHeHue.

103. JlaiiTe onpeneneHus Bo3pacTarolien (yObIBaroIieil) pyHKIIUN B TOUKE.

104. Chopmynupyiite 1 JOKaKUTE TEOPEMY O BO3PACTAHUU U yOBIBAHUU (YHKLIUHU B TOUKE.
105. Chopmynupyiite u nokaxure Teopemy depma.

106. Chopmynupyiite u JOKaKuTe Teopemy Poss.

107. Chopmynupyiite u Jokaxxkure Teopemy Jlarpamxa.

108. Chopmynupyiite u gokaxure Teopemy Koru.

109. ChopmynupyiTe u TOKaKUTE TEOPEMY O IOCTATOYHOM yCIIOBUA MOHOTOHHOCTH (DYHKITHH
Ha MMPOMEXYTKE.

110. JlaiiTe onpeneneHrne ToUke MakKCUMyMa (MUHUMYMa) (QYHKITHH.

111. Chopmynupyiite 1 JOKaKUTE TEOPEMY O HEOOXOJMMOM YCIOBUH CYILIECTBOBAHUS IKCTPE-
MyMa (pyHKIIMU OJTHOM MepeMEeHHOM!.

112. Chopmynupyiite 1 JOKaKUTE TEOPEMY O IIEPBOM U BTOPOM JIOCTATOYHBIX YCIOBHUSX CYIlle-
CTBOBaHMs 3KCTpeMyMa (PyHKIIUU OJTHOM MepeMEeHHOM.

113. Hanpasnienue BoImykiIocTH rpaduka ¢pyHkiuu. Touku neperuda rpaduka GyHKIMH.

114. HeBepTHkanbHble aCHMITOTHI Ipadyka PyHKINH.

o 0 00
115. PackpeiTHE HEONpEAEIEHHOCTEN THIa [6] u [;] ¢ TOMOIIbI0 TipaBuiia Jlonurarns.

116. Beruucnure, ucnosnb3yst npasuiio Jlonurans:

. xX*Cc0oS—sin x . 2
) lim (E2225550) ) i (_2)
X0 x2 x—+0 \x4+Inx

117. Cxema uccnenoBanus GyHKIMU U TOCTpoeHHE e€ Tpaduka.

118. Hccneyiite hyHKIHMIO M TIOCTPOiiTE €& rpaduk: = ¥*~4
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Tema 9. Heonpedenennwiii unmezpa..

119. Haiite onpenenenue neprooOpa3Hoit pyHKINH.

120. ChopmynupyiiTe v JOKaKHTE TEOPEMY O IIEPBOOOPA3HON (HYHKITHH.

121. IToHsiTHE HEOTIPEAEIEHHOTO UHTETpaa.

122. Chopmynupyiite 1 JOKa)KUTE OCHOBHBIE CBOMCTBA HEOIPEIEIIEHHOTO HHTErpaa.
123. Tabauiia OCHOBHBIX HEOPEICIICHHBIX HHTETPAJIOB.

n . _ B
124. JlokaxkuTte cpaBeyIMBOCTh (OPMYJIbI 1711 TAOIMYHOTO UHTErpajia f %™ dx; (n # —1).
dx

2 aa2
125. JlokaxkuTe CripaBeaaMBOCTh (pOPMyJIbI AJ18 TAOIMYHOTO MHTErpana = ..

126. ChopmynupyiiTe u TOKaKUTE TeoOpeMy 00 MHTETPUPOBAHUU T10 YACTSIM.

x -sinaxdx.
127. BeluucnuTte ¢ MOMOILbIO HHTETPUPOBAHUS 110 YACTIM f

128. ChopmynupyiTe u TOKaKUTE TEOPEMY O 3aMEHE ITEPEMEHHOM B HEONPEIeJICHHOM HHTE-
rpaie.

129. TloHsiTHs paliMOHATIBLHOM (YHKIIUH, TPOCTEHININX PAIIMOHATBHBIX

¢ynkuuii. MaTerpupoBanue npocteimux ApoOeii mepBoro ¥ BTOPOro TUIMA.

130. MaTerpupoBanue npocTedmx apo0dei TPEThEro TUIIA.

131. MaTerpupoBanme NpoCTeUIINX IpoOel 4eTBEPTOro TUIIA.

[z2—i(a-%>0),

132. Beruucnure uHTErpal CBEJlS €ro K TAOTUIHOMY

z

fd—x.(q_”_.::o)’

x2 +px+q 4

133. Berunucnure uHTErpa CBEJIS €ro K TaOJIUIHOMY

I.L

e ipxta’
134. Beumciure uaterpan ¥ P4 cpend ero k TaGnuaHOMY

135. aTerpupoBanue NpaBUIbHOM palliOHATBHOW (PYHKITUH.
136. laTerpupoBanme HeMpaBUIbHOW PAllMOHATBHON (DyHKITUH.
137. NHTerprpoBaHre TPUTOHOMETPUUECKUX BHIPAKEHUI.

138. MnTerpupoBanne BEIPAKEHHUN, COACPIKALINX PaTUKAIIBL.

139. Kakyw TMOACTAHOBKY HYKHO BBIMOJHWUTE I palMOHAIH3ALMU
unrerpanaf R (¥/x,¥x) dx?

140. VYxaxure PAHOHATH3UPYHOLIY KO MOJCTAHOBKY U1

._ n |ax+f i
unTerpanaf R (x ’_}-’x+5) dx.

Tema 10. Pasnomepras nenpepbl8HOCMb (YYHKYUU HA NPOMEHCYMKe.

141. Chopmynupyiite onpeaeneHne paBHOMEPHONW HEMPEPHIBHOCTH (DYHKIIMH HA IPOMEXKYTKE.
142. Chopmynupyiite u nokaxkure Teopemy Kanropa o paBHOMepHOI HENMPEPHIBHOCTH.

143. IlonsTre konebanus pyHKIMU Ha oTpeske. Ciencraue u3 TeopeMsl Kanrtopa.

144. Cnenyer nu U3 paBHOMEPHOW HEMPEPHIBHOCTH (DYHKIIMH HA MPOMEXYTKE OOBIYHAS HETIPE-
PBIBHOCTH Ha 3TOM IIPOMEKYTKE?

-
145. Jlokaxute paBHOMEPHYIO HEMPEPHIBHOCTH (DyHKIIUH flx)=x Ha OTpE3Ke [0'1], HE UC-

noJn3ys Teopemy Kanropa.
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146. byner nu pyHkuus fo)=x%—3x PABHOMEPHO HETPEPBIBHOM HA MHTEPBAJIC (1,3)?
Tema 11. Onpeoenennviii unmezpain.

147. Pa3zbuenue otpeska. Panr pazouenus. urerpanshas cymma. [lonsatue onpeneneHHOro uH-
Terpasia.

148. 3agaum, npuBOIAIIUE K MTOHSATUIO OMPEICIIEHHOI0 HHTErpaia.

149. ChopmynupyiTe u TOKaKUTE TEOPEMY O HEOOXOIUMOM YCIIOBUHM UHTETPUPYEMOCTH (yHK-
1007078

150. Cymmer JlapOy 1 ux CBOMCTBA.

151. Kpurepuii HHTErpupyeMOCTH (DyHKIIHH.

152. JlocTaToYHbIE YCIOBUS HHTETPUPYEMOCTH (PYHKITHH.

153. Chopmynupyiite 1 JOKa)KUTE OCHOBHBIE CBOMCTBA ONPEICICHHOTO HHTETpajIa.

154. ChopmynupyiTe u TOKaKUTE TEOPEMY O CpETHEM 3HAUYCHUH.

155. ChopmynupyiiTe v JOKaXKUTE TEOPEMY O MPOU3BOIHON OMPEIEICHHOTO HHTETpasia 1o
BEpPXHEMY IpefieNly UHTETPUPOBAHHUS.

156. ChopmynupyiTe v JOKAXKHUTE TEOPEMY O CYIIIECTBOBAHUU NIEPBOOOPA3HOM.

157. Chopmynupyiite u nokaxxure Teopemy o ¢popmyie Hrrorona —JleliOnuna.

158. ChopmynupyiiTe 1 JOKaXKUTE TEOPEMY 00 MHTETPUPOBAHUU TI0 YACTSIM

159. ChopmynupyiiTe u TOKaKUTE TEOPEMY O 3aMEHE MTePEMEHHON MHTETPUPOBAHUSI.

160. MuTerpanbl YeTHBIX U HEUETHBIX (DYHKIIHMIA IO OTPE3KY C CEPEAMHON B HYJIE.

161. TTonsiTrie 0 MPUOIMIKEHHOM BBIYMCICHUH ONPEIeICHHBIX HHTETPAJIOB.

MeTo/1bI BBIYHCIICHUS ONPEACICHHBIX HHTETPAJIOB 10 (GopMyJiaM IPSIMOYTOJILHUKOB, TPAMenuii
u CumincoHa.

Tema 12. Ilpumenenue onpedeneHno2o unmezpaa.

162. KBanpupyemble (pUrypbl Ha TUIOCKOCTH W WX muiomaan. [Ipu3Hak KBaapupyeMoCTH.

163. ChopmynupyiiTe v JOKaXKUTE TEOPEMY O IUIOMIAAN KPUBOIHHEHHON Tpaneruu. CliecTBus.
164. ChopmynupyiTe u TOKaKUTE TEOPEMY O TUIOIIAIN KPUBOJIUHEHHOTO CEKTOpa.

165. @yHKIMM ¢ OTpaHUYEHHBIM U3MEHEHHUEM.

166. CripsaMiIsieMOCTh M JIJIMHA TI0CKOH KpuBoil. ChopmynupyiiTe u 1okakuTe Teopemy JKop-
JlaHa.

167. Beraucnenue JUIMHBI TJIAJIKOW KPUBOU (OTpeiesieHre TIIa Ko KpUBOM, TeopeMa O JJTHHE
TJIaIKOM KPUBOIL).

168. Brruncienue JJIMHBI II1aKOW KPUBOM, 3aIaHHOM B IEKAPTOBBIX KOOPJIMHATAX, U KPUBOH,
3a/IaHHOM B MOJISIPHBIX KOOP/IMHATAX.

Tema 13. Hecobcmeaennvie unmezpansl ¢ 6€CKOHEUHbIMU NPeOeidMu UHMeZPUpPOB8aHUs.

169. ChopmynupyiiTe ornpeneracHne HeCOOCTBEHHOTO HHTErpaa 1-ro poaa ¢ 0ECKOHEUHBIM
BEPXHUM MPEJIETIOM OT HEMPEPHIBHON (QYHKITUH.

170. ChopmynupyiiTe ornpeneracHrne HeCOOCTBEHHOTO HHTErpaa 1-To poaa ¢ 0ECKOHEUHBIM
HIDKHHUM TIPEIETIOM OT HETIPEPHIBHOW (PyHKIINU.

171. Kakoii HecOOCTBEHHBII MHTETPa Ha3bIBAETCS a0COIFOTHO CXOASIIIIUMCS?
+00 dy

172. YxaxuTe, 115 KAKMX 3HAUEHHI IIapaMeTpa ¢ uHTerpan -« % > (a>0) sBsieTcst cxos-
IIMMCSI, a JJIs KaKMX 3HaYEHUH — pacXoJAIIMMCsI HHTErPaJIOM.

173. ChopmynupyiiTe onpeaesieHre ocTaTka HeCOOCTBEHHOTO HHTErpaia.

174. Chopmynupyiite 1 JOKaKUTE TEOPEMY 00 OCTaTKe HECOOCTBEHHOT'O MHTErpaa.

Tema 14. Yucnoswvie psowi.

175. Tlonsitre uncnoBoro psaa. CXOASIINIICS YUCIIOBOM PSIT U €r0 CyMMa.

Teopema 0 TeOMETPUYECKOM PSC.

oo n
176. Haitnute cymmy psima <™= 1(5/8)"
177. Teopema 0 CIIOKEHUH CXOASAIINXCS YUCTOBBIX PsiIoB. Teopema 00 YMHOKEHUH CXOJISIIETO-
Cs1 YUCJIOBOTO PsiJia HA YKCIIO.
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178. Onpenenenue ocraTka YMCIOBOTO psiga. Teopembl 00 OCTaTKE CXOSIIETOCS YHCIOBOTO Psi-
na.
179. Heob6xoaumoe yCIoBHE CXOIMMOCTH YHCIOBOTO psifa. 'apMOHHUYECKHUI PsijI.

180. CopmynupyiiTe HECOOXOAUMOE YCIOBHE CXOJMMOCTH YUCIOBOTO PSA/ia U C €r0 MOMOIIBIO
oo .l
2 (1+1/n)

MOKAXUTE, 4TO psia = pacxonures
181. Mcnionb3ys mpocTeiiiiie CBOMCTBA YUCIOBBIX PSIIOB, HAMIUTE CYMMY
1
pana T2 (3~ 55
182. JlaHbl psaapl ¢ TMOJOKUTEIBHBIMU WICHAMH: 2 ey @, (1) u 252, b, (2),

lim & = 2
n—oo an
YCTAHOBHMTE, KAKOE M3 HIDKECIICAYIONIMX YTBEPIKICHHH CrnpaBeuTuBo: a) psia (2)
cxoauTces, eciim b, = na,, . B) pan (2) pacxoaurcs, ecnu b, > a,, n = 10; ¢) pan

(2) pacxoauTes, ecnu b, = 3"a,,; d) paa (2) cxonutes, ecnu lim b, = 1.

n—oco

C nomoripro NPpU3HAKOB CXOOHMOCTH IIOJOKHUTCIBbHLBIX PsAdO0B

2
4

183. Kakue u3 nNepevyMCIICHHBIX HHXKE PSJIOB YCIOBHO cCxojdtcs: A)

cosmn ( 1) (—1)n
se. gy, S0 oy pe, O

nlnn nZ

184. [TonoxurenbHble YMCIOBBIE Psiibl. KpuTepuii cXoquMOCTH MOJOKUTEIbHBIX PSAIOB.

185. CpaBHeHUE MOIOKUTENBHBIX PsI0B (Teopema | u npeaenabHas Teopema).

186. IMpusnaku Kommu u Jlanambepa cX0AMMOCTH MOJOKHUTEIbHBIX PSIIOB.

187. NHTerpanbHblil IpU3HAK CXOAUMOCTH MTOJIOKUTEIBHBIX PAJIOB U €ro IpuMeHeHue. Teopema
00 00001IEHHBIX TAPMOHUYECKUX PSIAX.

188. 3nakouepenyrouecs psbl. Teopema JleiibHua o 3HaKOUepeAYIOIIMUXCS PSIaX.

189. AGcomtoTHas U yCIOBHAS CXOAUMOCTH psAIoB. [losoxuTenpHas U oTpuiaTeaIbHas YacTH
YKCJIOBOTO psija.

190. IMpuznaku Hanam6epa u Komn abconoTHON CXOAMMOCTH YHUCIOBOTO psijia.

191. IlepecTanoBKa YWIEHOB YUCIOBOTO psAja (TeopeMa 1 o mepeMecTUTeIbHOM CBOIMCTBE MOJI0-
JKUTENIbHBIX PSI/IOB; TEOpeMa 2 0 MePEeMECTUTEILHOM CBOICTBE a0COIIOTHO CXOAAIIUXCS PSAIOB;
Teopema 3 0 MePEeMHOKEHUH a0COIIOTHO CXOISIIUXCS PSAJIOB).

192. HeoOxomumoe 1 J0CTaTOYHOE YCIOBHE cxoauMocTh (kputepuit Korm) uncinoBoit mocie-
JIOBATEJIbHOCTH U YHUCIIOBOTO Psizia.

Tema 15. @yuxkyuonanvHvle nocie008amenbHOCMU U (PYHKYUOHANbHbIE PSObL.

193. dyHKIMOHAIBHAS MTOCIEA0BATENbHOCTh. O0JIACTh CXOAUMOCTH U MpeieibHas QyHKIHS.
194. ®ynkuonanbhbie psiabl. O0IacTh CXOAMMOCTH U TIpEIeNIbHAsE CyMMa (PYHKITMOHAIBHOTO
psna.

195. Haﬁ;mTe O6J'IaCTI/I CXO}II/IMOCTI/I Q)yHKHI/IOHanLHHX PAIIOB:

a) Yo 0) Zn= 3 B) D=1 :ﬁn; r) Yo nitxex

2

1 x+3)n (x+3)"
o  Sinnx
196. Haiiiute Bee 3HAYEHHS X, TP KOTOPBIX PSIL ' © n®  CXOMMTCS aGCOMIOTHO
o sinrtx,
197. MoxHo 51 mowieHHO AuddepeHITupoBaTh Ps "=! n2+1 " orBeT 0GOCHOBATH

198. PaBHOMEpHast CXOTUMOCTh (PYHKIIMOHAIBHOM MMOCIE10BaTEIbHOCTH U (PYHKIIMOHATIBHOTO
psaa.

199. Chopmynupyiite 1 JokakuTe Teopemy Beilepiirpacca o paBHOMEPHOH CXOIUMOCTH (PyHK-
IIUOHAJILHOTO Psfa.

200. Heob6xomumoe 1 JOCTaTOYHOE YCIIOBHSI PABHOMEPHOM CXOAUMOCTH (PYHKIIMOHATIBHBIX Psi-
JI0B U (PyHKIIMOHAJIbHBIX MOCIIEA0BATEIHHOCTEH.

201. CBoiicTBa paBHOMEPHO CXOISAIIMXCS (PYHKIIMOHAIBHBIX PSIOB.

Tema 16. Cmenennvie paovl. Paznoscenue gpynxyuii 6 cmenennvie psobwi.

202. IlonsiTe CTENEHHOTO pAJa.
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203. Chopmynupyiite TeopeMmy AOernst 00 HHTEpBaje U paiyce CXOIMMOCTH CTETIEHHOTO Psa.
204, Psan 25, @, X™ pacXxoauTcsl B TOUKE X, = —2. C MOMOIIBIO TEOPEMBI
AOens ycTaHOBHTE, KaKOe W3 CIEAYIOLUIMX YTBEPKICHUH CPaBE/UIMBO: a) 3TOT Ps
CXOAMTCsl adCOMOTHO B TOUYKE X, = —1; B) 3TOT psijl CXOAUTCH B TOUKE X, = 0 ¢)
3TOT PsA PACXOJUTCSL B TOUKE X3 = 3;
d) HET NpaBUILHOIO OTBETA.

1T
205. Haiismre 06JIACTH CXOJAMMOCTH CTENEHHBIX DPAJIOB. a) Yoo, ——: 6)

=1 1‘122“)
}21’!

x—2 x—
2 E gy, &0

206. C(bopMmepyI/ITe U IOKQKUTE TEOPEMY O PABHOMEPHON CXOAMMOCTHU CTETIEHHOTO pAJa.
207. ChopmymupyiTe 1 TOKaKUTE CBOWCTBA CTETICHHBIX PSI/IOB.
208. Pa3noxxenne pyHKIUHU B CTETICHHOM Pl
209. ChopmymupyiTe ¥ TOKKUTE TEOPEMY O €IMHCTBEHHOCTH Pa3JIOKEHUST (DYHKIIMHU B CTe-
MICHHOM psI.
210. ®opmyna Teinopa.
211. Chopmynupyiite 1 TOKaKUTE TeopeMy 00 YCIOBHH cXoauMocTu psna Teinopa.

. _ X .
212. ChopmynupyiTe U TOKAKHUTE TEOPEMY O Pa3IOKEHUN QYHKITUU JX)=¢" g crenennoit pan

213. ChopmynupyiTe U TOKAKHUTE TEOPEMY O Pa3IOKEHUU QYHKITUU Jx)=snxp o renenmoit
paa _

214. ChopmynupyiTe U TOKAKHUTE TEOPEMY O pa3NoKEeHUU QYHKITUU J(0)=cosx o o rermenmoii
pan

215. ChopmynupyiTe U TOKAKHUTE TEOPEMY O Pa3IOKEHUN QyHKITUU fx)=In (1 - x) B CTEIICH-
HOM psif

216. Chopmynupyiite i TOKaKUTE TeopeMy o pasioxkenuu dynxuun / (¥) =a7¢gx g crenennoit
psn

217. CpopmynupyiiTe u JOKaXHTE TeopeMy 0 pasinoxernnn Gpyrkrmn J ()= (1 - x)m B OMHOMU-
HaJIbHBIN P
218. Uto 3HAYUT pa3IOKUTh GYHKIHUIO B CTENIEHHOH psin? 3aBUCAT U KOA(DPHUITMEHTHI TAKOTO
pas3okeHus OT crocoda ero noxydeHus? Pasnoxus B psag MakiopeHa (yHKIHIO
f(x) = x/(1+ x?), naiimure f@"+1(0).

219. Paznoxure (YHKUMIO B Pl MO CTENEHSAM X W YKOKUTE 001acTh

dt.

X sin2t

CXOZAMMOCTH MOJIYYEHHOTO psja: a) e —**:6)In (x2 + 3x + 2),B) f

220. Pasznoxwute pyHKIMIO y=tgx B paa Telinopa no creneHsM (x —m/4),
BBINHCAB MEPBHIE 3 WICHA, OTJIMYHBIE OT HYJIA.

221. Bbluucnure  npuOMMKEHHO ¢ TOYHOCTRIO 10 1073, oueHus
MOTPEMIHOCTL N0 mpu3Haky JleiiOHMma [nd  3HAKOUEPEAYIOLIErocs  paja:

[7 e~ dx.

0
222. IloHsATHE CTENEHHOTO psiia B KOMIUIEKCHOM 06macTu. Kpyr cXoAuMOCTH CTENIEHHOTO psifa.
Teopema AGens.
223. [lokaszarenbHas ¥ TPUTOHOMETpHUECKHE (DYHKIIUN KOMIUIEKCHON TIepeMeHHOM. DopMyIibl
Ditnepa.
Tema 17. Tpueonomempuueckue psovl. Pso @ypoe.
224. TpuroHoMmetrpuyeckas cucremMa QyHKIUN U €€ OpTOTOHAILHOCTh. [IpuMep opToroHanbHON
CUCTEMBI (DYHKITHHA.
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225. Kakue u3 cneayrommx nap ¢yHkuui f(x) u g(x) opTOoroHaabHbl Ha
npomexytke [-1,1]:a) f(x) =xu g(x) =x*-1,0) f(x) =xu g(x) = x> -1, 8)
f(xX)=x*nglx) =x*-1?

226. [loHsiTHE TPUTOHOMETPUYECKOTO PAIA.

227. laiite onpenenenue psga Oypee.

228. KomriekcHas ¢popMma psiga Oypre.

229. Cxonumocts psiga Oypre. Teopema dupuxie.

230. Psapl o KOCMHYCaM U CHHYCaM.

231. CnenuanbHble TPUEMBI Pa3I0KeHUs! QYHKINH B 3aBUCUMOCTHU OT
3aJIaHHOTI'0 MHTEPBaJa PA3JI0KEHHUS.

232, Hanuummre popmyssl a1 Ko3hpuureHTor psaaa Oypee GyHkuum f(x),
Pa3IOKEHHO# B ATOT sl B MpoMeKyTKax: a) [-m, m]; 6) [-1,1].

233. Hamummte pag Pvpbe HewyéTHOH (yHkumu f(x), 3agaHHON Ha
IPOMEKYTKe [, ]

234, dyukuus f(x) B npomexxyTtke [0,m] paznoskena B pan dypwe a) no
KOcHHycaM, 0) mo cuHycaM. Hammmmte dopmynasl anda kKo3GGUITHEHTOR 000MX
PsI0B.

235. dyakmms f(x) = —1 — x* B npoMmexkyTke [-2,0] pasnoskeHa B psi
dypee no cunycaMm. Hanmumure dopmynbl ans kodddpunuenTor psaa. [locTpoiite
rpaguk CyMMBI 3TOrO psiaa.

236. Paznowxurte B paa @Oypee PyHKIHKO y=|x| B npoMexyTKax: a) [—m a];
0)[0;27); B) [-1; 1]. [TocTpoiite rpadukyn GPyHKUMM U CYMM 3TUX PSLIOB.

237. Paznoxure B pag @ypee pyHKUUIWO V = E —;_i B nnpomeskytke [0; 7]: a)

no cuHycam; 0) no kocunycam. [Toctpoiite rpaduki QyHKIHH U CYMM PSIOOB.

Tema 18. QyHKYUU HECKOIBKUX NEPEMEHHBIX
238. dyHKuMsg JBYX TepeMeHHbIX. OO0jacTe omnpeneneHus W 00nacTe
3HauYCHUNR QYHKIMH IBYX IIEPEMEHHBIX. DYHKIMS HECKOJIBKHX MEPEMEHHbBIX.
239. CnocoObl 3asanusi (PyHKUMM ABYX nepeMeHHbiX. ['paduk ¢yHKUHM
JIBYX TI€PEMEHHBIX. JIMHUH YPOBHSI.
A0) _ (0) (0}

240. YTo TaKo€ -OKPECTHOCTh TOUKH My (x; ', x5 7, ... , x,.°)?

241. Kakoe MHoxKecTBO E Ha3elBaeTcs OrpaHUWYEHHBIM? 3aMKHYTBIM?
CBSA3HBIM?
242. Ilpenen pyHKIUHN IBYX TIEPEMEHHBIX.
243. beckoneuHo Majble (YHKIIUHU IBYX IEPEMEHHBIX U UX CBOMCTBA.
244. HenipepbIBHOCTH B TOUYKE (PYHKIUH JIBYX TIEPEMEHHBIX.
245. YacTHbIe MPOU3BOIHBIE QYHKIIMA HECKOJIBKUX IMMEPEeMEHHBIX. YacTHBIC
MIPHUPAIICHUS U YaCTHBIC MPOU3BOIHBIC (PYHKIIMH JBYX NIEPEMEHHBIX.
246. OyHKIUS IBYX MEpEMEHHBIX, MU depeHIpyemast B TOUKeE.
247. lonusrit quddepenman GyHKIUN B TOUKE.
248. HeobxonuMoe 1 JOCTaTOYHOE YCIOBUS AU(HEpeHIIUPYEMOCTH
(GYHKITUH IBYX ITEPEMEHHBIX.
249. TlpousBoanas u nuddepeHIman cioXHoW QYHKITUN IBYX
MEePEMEHHBIX.
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249. TIlpomsBomHas W guddepeHmMan  CIokHOW  (DYHKOHH — OBYX
NEPEMCHHBIX.

., @ .
250. 3BamumuTte dopmyny WIS TPOM3BOIHOM a—z CIIOKHOH  (DYHKIIH

v

z=z(uv), u=ulxy), v=vixvy).
L d) .
251. 3anummuTte GOpPMYTy IS TPOW3BOAHON ~, HEsBHOI byHKIIM,
X
3a1aHHoi ypaBHenueM F(x,y) = 0.
dz 0z .
252, 3amummte (GOPMYIBI A TTPOM3BOIHBIX v 5, HEABHOH dbyHKIIH,
x v

3ananHoi ypasuenueM: F(x,v,z) = 0.
Tema 19. Bviuucnenue yacmHuuix npou3800HbIX GbICULUX NOPAOKOE PYHKYUU
HeCKOoNbKUX nepemenHulx. 1lpouzeoonas no nanpasieHuro u epaouenm QyHKyuyu HecKOIbKUX ne-
DEMEHHBIX
253. YacTHbIC MPOU3BOIHBIE BHICIIUX MOPSIKOB (QYHKIIUHA HECKOJIbKUX
IIEPEMEHHBIX.
254. Inddepeniman GyHKIUN ABYX MEPEMEHHBIX U €r0 OCHOBHBIE
CBOMCTBA.
255. Inddepenimansl BRICIIUX MOPSAKOB (DYHKIMH JIBYX IIEPEMEHHBIX.
256. IlpousBoHast 110 HANIPABICHUIO (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
257. I'pagueHT GyHKIUHA HECKOJBKUX IMIEPEMEHHBIX B TOUKE.
258. ChopmynupyiiTe onpeaencHue Mpou3BOIHON QYHKIIHH
u= f(M) = f(x,y,z) 00 HANPABICHHIO BEKTOPA L

259. 3anummrte  (GOpMysy, BHIPLKAKOLIYK — MPOU3BOAHYH)  (PYHKLMH
u = f(x,y,z) no HampaBneHH BekTopa [° = (cosa, cosB,cosy) uepe3 HacTHbHIE
MPOU3BOJIHBIE (PYHKIIHH 1.

a
260. 3anuwmmre (GopMyay, CBA3LIBAIOWYIO gradu M NPOU3BOAHYIO a_l: B

3aJlaHHOH TOYKE CKAJIIPHOTO MOJIA U.
261. Kak cB#f3aHbl  HanparjieHMs  HauOOJbLIEr0  pocra  (PyHKUIUM
u = f(x,y,z) ¢ BekropoMm grad u B paccmarpuBaemoii touke M(x, y,z)?

Tema 20. Dxcmpemymer yukyuu 068yx nepemennvix. Haubonvuiee u
HAUMEHbULEEC SHAYECHUA q’)ym\-*uuu ()()’y}( HNEPEMEHHBLX.

262. CohopMmyaupyiTe ONPENENEHHE JIOKATBHOIO MAKCHUMYyMa (JOKAIBHOIO
MUHUMYMA) pyHKIMK Z = f(x,y) B Touke My (xq,V,)-

263. Yro takoe cranmoHapHas Touka pyHkuMK z = f(x,y)?

264. HeoOxomumMoe W MOCTAaTOYHBIE YCIOBHS CYIIECTBOBAHHS SKCTPEMyMa
¢byHkumn z = f(x,v)?

265. Aaroput™m uccienoBaHus QYHKIMH JBYX MEPEMEHHBIX Ha 3KCTPEMYM.
266. AGCOMIOTHBIE M YCIIOBHBIE SKCTPEMYMBI (DYHKITHH.

267. Anroput™M noricka abCONIIOTHOTO 3KCTpeMyMa (PYHKIIMH B 3a/IaHHOM
o0nacTH.

268. ChopmynupyiiTe MpaBUIIO OTHICKAHUS HAUOOJBIIET0 U HAUMEHBIIIETO

268. CdopmynupyiiTe MpaBUIO OTHICKAHHMsS HAMOOJBIIET0 M HAWMEHBIIETO
3HaueHuit GpyHkuuM z = f(x,y) B orpaHU4YeHHOIt 3aMKHYTOit 00nacTu.

269. Codopmynupyiite onpeneneHHe YCIOBHOIO MakCUMyma (DYHKLUH
u=f(M) npu cBasu ¢@(M)=0 (paccMoTpuTe ciay4ail [IBYX WIH Tpex
MEPEMEHHBIX ).

270. Cdopmynupyiite HeoOXOOMMBIE VYCIIOBHS VCIOBHOTO 3KCTpPEMyMa
¢Gyakuun u = f(M) npu cBs3u @(M) = 0 mo meroay Jlarpanka.

271. Chopmynupyiite Teopemy Beliepmrpacca 006 orpaHHueHHOCTH
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(GYHKIIMM, HETIPEPHIBHOW B 3aMKHYTOM OrpaHUYeHHOM 001acTu.
272. Chopmynupyiite Teopemy Beliepmtpacca o cynecTBOBaHUH
HanOOJIBIIETO M HANMEHBIIETO 3HAYCHUI (DYHKIINU, HETIPEPHIBHOM B 3aMKHYTOM
OrpaHUYEHHON 00JIaCTH.
Tema 21. /[gotinvie unmezparvl.
273. KBagpupyembie (pUrypbl ¥ ux miomasad. [Ipu3nak KkBagpupyeMocTu GUrypsl.
274. TloHsATHE UHTETPATBLHON CyMMBI 17151 YHKIUH IBYX TIEPEMECHHBIX.
275. IlonsiTue ABOMHOTO MHTErpasia.
276. 'eomeTpuueckuii CMbICI IBOMHOTO UHTErpaa.
277. HeoOxonumMoe yCIIOBHE CYIIECTBOBAHHUS JBOMHOTO HHTErpaJia.
278. Cymmsl [lapOy anst pyHKIMH IBYX IepeMeHHBIX. [Ipr3HaK HHTErprupyeMOCTH
(GYHKLIMHU IBYX EPEMEHHBIX.
279. loctaTOuHbIE YCIIOBUS CYLIECTBOBAHUS JBOMHOIO HHTETpaIa.
280. CBolicTBa ABOMHOIO MHTErPaJia, BhIpaykaeMble pABEHCTBAMU U CJICJICTBUS U3
HUX.
281. CBolicTBa ABOMHOIO MHTErPaJia, BhIpa’kaeMble HEPABEHCTBAMH.
282. Haiimute cpeanee 3HavyeHue f(x,y) = x + 2y 1o NpsAMOYTONBHHUKY,
OTPaHUYEHHOMY MPsAMBIMU X = 1, y = 2 ¥ 0CAMH KOOpPIHHAT.
283. TloHsiTME NOBTOPHOIO MHTErpaia.
284. BpluucnieHre NBOMHONO MHTENPaia NOBTOPHBIM MHTETPHPOBAHHEM (TEOPEMBI
1u?2)
285. Hurerpupyema nu ¢yukumuss 1/(x—y) no keagpary 0 =x <1,
0=sy=1?
286. Cpeaure JBOHHOWH  wWHTErpai _UD f(x,yv)dxdy K mNOBTOpPHOMY

UHTErpainy aByms cnocobamu, ecim: a) (D) — oOnacTh, OrpaHHYEHHas JTMHHUAMUA
y =3x% y=6—23x; 6) (D) — Tpaneuus ¢ sepmmnamu (—1, 4), (5, 4), (1, 1),
(4, 1).

287. Hzmenure NOPAA0K UHTETPUPOBAHUSA B UHTErpajie:
I, dx 2 e f oy [ dx [ f (x,3)dy.

288. BBIYHCIHTH ABOIHOR MHTErpal no odiactu D:

“‘Ly% D: 0x<], 0<y<l

D (x2 +y 4 2)5

THE PETYJSIPHOrO OTOOPAXKEHUS TIIOCKUX 00JIaCTe.
290. Teopema 0 IpuMepe PETyISPHOrO 0T06pa>1<e;{nﬂ.

291. Hzobpazute Ha TJTOCKOCTH Oxy obpaz (urypel
G={rd):2<r=<30=d=n/4} npu OTOOpAKEHNH
x =rcosd, y = rsind. Asngercs nu 310 OTOOPAKEHUE B3AMMHO OJHO3HAYHBIM?
292. Teopema 0 3aMeHE IEPEMEHHBIX B IBOMHOM HUHTETpAaJe.
293. Teopema o peoOpa30BaHUM JBOWHOTO HHTETPaja K MOJSPHBIM KOOPAMHATAM.
Tema 22. Tpotinvie unmezpai.
294. [lonsiTHE TPOMHOTO UHTETPATIA.
295. CpolicTBa TPOMHOTO MHTETpAA.
296. Beruncnenue TpoitHOro uHTEerpaina (reopemst 1 u 2).

297. TpoiiHoit nHTETpaN B CHEPUIECKUX M MIJIMHIPUIECKUX KOOPIUHATAX.
298. BeruucnuTh TpoiHON MHTErpa no obdnactu G :

289. Tlous-
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J-J-J-.?yze'*"’dx dy a’:;G:{(x,y,z):x:O, y=1 y=x, Z=0,Z=]}.
G

299. BeruuciauTh TpoiiHOMH uHTErpa no odbnactu (5:
”szzsin(xy:) dedy d=;G={(x,y,z):x=2x=0y=my=0,z=0,z=1}.
G

Tema 23. Ilpumenenue Kpamuulx UHMeESPALOa8.

300. IlpumeHeHne KpaTHBIX UHTErPATIOB K BHIYUCIICHUIO TJIOMIAIEH TUIOCKUX
dburyp.

301. HaiinuTe mnomans Gurypel, orpaHIuEHHOM JIMHUSAMMU:
Axy=4x+y=50)(x*+yH)=8xy.x?+yi=1x*+y?=1).

302. [IpuMeHeHrEe KpaTHBIX UHTErPajoB K BHIYMCIECHUIO 00BEMOB TEI.

303. Haitnure 00bEM TENIa, OrpaHUICHHOTO TIOBEPXHOCTIMU

z=In(1+x*+y?),z=0,x>+y*=2 304. Biuwc-

JIEHUE MACChl M KOOPAMHAT IIEHTPA TSHKECTH TIIOCKOW PUTYPHI U Tea.
305. Haiiti IeHTp TSHKECTH OJTHOPOJIHOM TUIOCKOM (PUrypbl, OrpaHUYCHHOM

+2 = 1, onupatoiueiicst Ha GONBLIYIO OCh.

2 2

IMOJIOBHHOM AJIJIMIICA

306. Beruncnenue miomaay noBEpXHOCTH.

307. Haiitu mmoniaab TOH 4YacTU IJIOCKOCTH Ox+3y+2z=12

OKTaHTE.
308. Brrunucinenne MOMEHTOB MHEPITUH TUIOCKOW (DUTYpHI U Tea.

309. Onpenenutsb MOJIAPHBIA MOMEHT HHEPLMHU IUIOLIAIA, OTPAHUYEHHON JIMHUAMHU
£+Z:l, x=0, y=0.

a b

Tema 24. Kpueonuneunvie unmeepanol.
310. 3amaun, mpuBOAALINE K KPUBOJIMHEWMHBIM UHTETPAJIaM.
311. [loHATHE KPUBOJUHENHOTO UHTETPAJIAa IEPBOTO POJIa U €r0 CBOKCTBA.
312. [ToHsiTHE KPUBOJIMHEHHOTO MHTErpajia BTOPOro pPoJa U €ro CBOMCTBA.
313. Teopema 0 CyIIeCTBOBaHMH KPUBOJIMHEWHOTO UHTErpaja v (popmyse i1 ero
BBIUHCIICHMSL.
314. Beruncnenue paboThl IEPEMEHHOMN CHIIbI C TOMOLIBI0 KPUBOJIUHEHHOTO
MHTETpaa.

315. Teopema o ¢popmynie Pumana-I"puna u cienctaue u3 Hee.

316. Ilpumenenue Gpopmynsl Pumana-I'puna.

317. YcnoBust HE3aBUCUMOCTH KPUBOJMHENHOTO HHTETPalia BTOPOTO poa OT MYyTH UHTErPUPO-
BaHUS.

318 BbIunciuTh MHTETpalbL a) J 2xydx + x’dy; 0) j cos 2 ydx —2xsin 2 ydy
AB

AB

> KOTOpas 3aKJIF0YCHA B [ICPBOM
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1o M0od0H TMHHK OT TOYKH A(l;%) JIO TOUKH B(2;%).

319 Jlanbl Toukn A(-a;0) u B(0;a). Beruncauts padoty cunst (£;Q), rae
P=y, O=)y—x, IpH NEPEMEILECHIH €TUHHULIBI MACCHL:

a) 1o npsamMoi (4 B) o nomMaHoi 40B.

320.Hanucate u mpoBeputh (opmyny Pumana-I'puHa ans MHTErpana

m(x+y)dxf2xdy 0 KOHTYPY TpeyroibHuka co cropoHaMmu x=0, y=0,
L
X+y=da.

321.I1pumennB opmyay Pumana-I'pHHa, BEIMMCIHTh [ﬁyzdx +x+y)Ydy mo
L

KOHTYPY TpeyronsHuka ABC ¢ sepmmnaamMu A(a;0), B(a,a), C(0.a).
322 BBIYMCIIATE IBYMS CIOCOOAMH HHTETPAT I(l —x?)ydx + x(1+ y*)dy, ecnn
L

KOHTYPOM MHTETPUPOBaHHs [ ABAAETCA OKPYKHOCTb X~ + ) = R:
a) HEMOCPEACTBEHHO; 0) ¢ moMolLb hopMyibl Pumana-I puHa.

Tema 25. Ilogepxnocmmuvle unmezpanbi.

323. OnpeneneHue MOBEPXHOCTHOTO MHTETpaja IEPBOro poja.

324. BpruuciaeHue OBEPXHOCTHBIX HHTETPAJIOB IIEPBOIO POJA.

325. Onpenenenue MOBEPXHOCTHOTO MHTETPajia BTOPOTO PoJia.

326. BeruncneHue NoBEpXHOCTHBIX HHTErPAIOB BTOPOTO POAA.

327. CBsi3b MeX/1y IOBEPXHOCTHBIMU MHTETpajlaMy IIEPBOI'O U BTOPOTO pojia.

Brerancaute MOBCPXHOCTHBIC UHTCTPAJIBI IICPBOT'O poaa (HO HJ'IOIJ_[aI[I/IHOBCpXHOCTI/I)Z

328. _”(6x+4y+3z)ds, rIe oO- 4YacTh IUIOCKOCTH x+2y+3z=6,

PACIOJIOKEHHAS B IEPBOM OKTaHTE;
329. ﬂ( y+z+la® -5 )ds , T7ie W - MOBEPXHOCTh IWIMHApA X° + )’ =a’,
e

3aK/IFOYCHHAA MCXKY IUIOCKOCTIAMU Z = Omz=

Tema 26. Teopus nons.

330. [TonsiTHE CKAIAPHOIO MOJIS.

331. Ilpown3BogHas TTO HATIPABJIICHUIO U TPATUCHT.

332. [ToHsiTHE BEKTOPHOTO MOJIS.

333. IIoTOK BEKTOPHOTO IOJIS 4€pEe3 OPUEHTUPOBAHHBIE TOBEPXHOCTH.
334. OcHOBHBIE CBOMCTBA U (PU3UUECKUI CMBICI IIOTOKA BEKTOPHOTO TOJIS.
335. Teopema OcTporpaackoro.

336. JluBepreHiys BEKTOPHOTO TOJIS U €€ CBOMCTRA.

337. ®u3ndecKkuil CMbICI JUBEPTEHIIUU BEKTOPHOTO MOJIS.

338. IloHaTHe COIEHONOAIBLHOTO MMOJIS.

339. OcHOBHBIE CBOMCTBA COJIEHOUAAIBLHOTO TIOJISL.

340. Pabota cuioBoro moJis.

341. Hupkynaiusi BEKTOPHOTO MOJIS.

342. Teopema Ctokca.

343. PoTop BEKTOPHOIO MOJISl U €T0 CBOMCTBA.

344, TToTeHIIMaNLHOE TI0JIE, €0 CBOMCTBA. Y CIIOBHE IMTOTECHIINAILHOCTH.
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345. HaifTi MpOU3BOAHYIO CKAJIAPHOTO MOJs % =4In (3 + xz) —8x)z B TOUKE

(LL1) mo HampaBieHHEO

HOPMaM K MOBEPXHOCTH x° —2)° +2z° =1 (HopMaisb

o0Opa3yeT oCTphbIii YIoJl ¢ MOJIOKUTENBHBIM HanpaBjieHueM ocu Oz).
346. HaiiTi AMBEPreHIMIO, POTOP, COJICHOMAATLHOCTh M HMOTEHIMAIBHOCTh

BekTopHOTO  monst P =(2y—z)T +(3x+2z) ] +(y+z2)k. F=xi+y+zk,

r=F+y 4z

347. Haiiti: 1) MOTOK 3amaHHOrO BEKTOPHOTO momsi F'=(x+z)i wuepe3

BHEIIHIOK YacTh S 3aJaHHOM Tiockoctd P x+ y+z—2=0, KoTOpas BMECTE C

KOODAMHATHBIMU  IUIOCKOCTSIMM ~ oOpasyer nupamuny V; 2) LUPKYJISALUIO
BEKTOPHOIO MO /'  BAONb TpPaHULBl [ TOBEPXHOCTH S B HaNpaBJICHUU
MPOTHBOMOJIOKHOM JBI>KCHUIO YAaCOBOM CTPENKH: a) HETOCPEACTBEHHO, 0) 10

¢dopmyne Ctokca.

Kputepuu u 1mikana olleHUBaHUS 110 OLIEHOYHOMY CPEICTBY

«(pOoHTAJIBHBINA U MHIMBHULYAJIbHBIH OIPOCH

[Ixana oneHUBaHUA

Kputepuii orieHuBaHus

Otnuuno (5)

CryneHT riryboOKO M B MOJHOM 00BEME BiIaJeeT MPOrpaMMHBIM Mate-
puasioM. [’ paMOTHO, HCUEPIIBIBAOILE U JIOTHYHO €r0 U3JIaraeT B yCTHOU
WM ucbMeHHOH Gopme. [Tpu 3TOM 3HaeT peKOMEHIOBaHHYIO JINTEPa-
Typy, IPOSBISET TBOPYECKUH MOJAXOJ B OTBETAaX Ha BOIPOCHI U IIpa-
BIWJIBHO OOOCHOBBIBACT MPHHATHIC PEIICHHS, XOPOIIO BIAACeT YMEHU-
sMH 1 HaBBIKaMH IIPU BBIIIOJIHEHUU IPAKTUYECKUX 3a1a4.

Xoporio (4)

CryneHT 3HaeT NporpaMMHbINA MaTepuai, FPaMOTHO U MO CYTH U3jara-
€T €ro B yCTHOH MJIM MUCbMEHHOM hopMe, 1oMycKast He3HaUUTEIbHbIE
HETOYHOCTHU B YTBEPKJICHUSX, TPAKTOBKAX, ONPEIEICHUAX U KATEro-
PHSIX WJIM HE3HAUMTEIbHOE KoanuecTBo omnbok. [Ipu sTom Briageer
HEO0OXOUMBIMU YMEHUSIMU U HaBBIKAMU MPU BBINOJIHEHUH ITPaKTHYE-
CKHX 3a]1a4.

Y 10BIETBOPUTEIILHO

3)

CTyzeHT 3HaeT TOJIbKO OCHOBHOM IPOrpaMMHBINA MaTepual, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO YETKUE (HOPMYITUPOBKH, HEMTOCIIEI0BA-
TCJIBHOCTDH B OTBETaX, U3JIaracMbIX B yCTHOI>'I WA MACbMEHHOU (1)0pMe.
[Tpu 3TOM HEJOCTATOYHO BIIa/ICET YMEHHUSIMU U HABBIKAMHU ITPH BBITIOJI-
HEHUU MpakThuueckux 3aaad. Jlomyckaer 10 30% ommuboK B u3narae-
MBIX OTBETaX.

HeynosnerBopurenbHo

@)

CTyaeHT He 3HaeT 3HAYMUTEIBHOM YacTH MPOrpaMMHOTO MaTepHaia.
[Tpu 5TOM OMyCKaeT MPUHIUITMATBHBIE OITUOKHU B I0Ka3aTeIbCTBAX, B
TPaKTOBKE MOHATHUI U KaTETOPUH, IPOSIBISECT HU3KYIO KYJIbTYPY 3HA-
HUW, HE BJIaIC€T OCHOBHBIMU YMEHUSIMU U HAaBBIKAMMU IPU BBITIOJIHE-
HUU TIpaKkTUYecKuX 3a/1a4d. CTyIeHT OTKAa3bIBAETCSl OT OTBETOB Ha J0-
IIOJIHUTEIIbHBIE BOIPOCHI

KonTtposbHbie padoThi:
1 cemectp

Tema 1. Muoowcecmeo OelicmeumeibHbix YUceil.
Tema 2 Qyuxyuu 00HOU nepemeHHOU.

KoHnTtponbhas padora 1

Bapuant Ne 0
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1. Peumts HepaBeHCTBO: |x —1|+3-|x|(4;
2. Ha171T1/1 obnacTe onpeaeneHus GyHKIUN:
-5x+6
a)y—l 5x+6 O)y=~x—1+7—x;
3. I[oxasaTL, uro QyHKIMS y =x” —10x BO3pacTaeT cTPoro Ha (5;+w);

1
4. lan rpapuk ¢QyHkimmu y=—. C NOMOUIBKO KaKUX 3JEMEHTAPHBIX
X

2x—3?
3x-2

npeoOpa3oBaHmii NOIy4acTcs rpaQuk QyHKIUH ) =

Tema 3. [Ipeoeibi.

Tema 4. Henpepwisnocme gpynxyuu.

Tema 5. Henpepwvignocms (hyHKkyuu Ha ompeske.
KonrponsHas pabora 2

Bapuant Ne 0
1. Beraucnute Hpez[en'
. X' +5x-6 . sinx—sin2x
a)lim————— 6)lim———; B)lim—————; r)limx- (vx* +1 - x);
it +xt+1 J_— sinx +sin2x
X—»00 X—>8 x—0 X—>+00
. 2 ) 1g8x
mlim(2x—1)i-; e)hm#.
sinx +sinSx
x—1 x—0
2. HccnenoBath (QyHKIMIO HA HEMPEPHIBHOCTH, HAWTH TOUYKM pa3pbiBa
(byHKIIMH, ONPENENNTh ux pon U MOCTPOUTh rpauk:
1-x2%, x<0,
f(x)z 1, 0<x<2,.
x-2, x>2.
. 4x*
3. Haiitu HeBepTHKaTbHBIE aCUMIITOTHI rpaduka pyHKIMU y = el
+ X

Tema 6. [Ipouzeoonas yHryuu 0OHOT nepemeHHot.
Tema 7. Jugpgepenyuan ¢pynxkyuu oOHo nepemeHHo1l.
Tema 8. Ocnosnvie ceoticmea ougpepenyupyemoix ynkyuit u  ux NpUMeHeHMe
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KontponbHas padora 3

Bapuant Ne 0

1. Haiitu npou3BoaHy 0 PyHKIMH:

a) ¥ =Inarcsiny/1- x* 0) y=Qx+3)*;

2. C nomoipio auddepeHurana BeIYUCIUTh MPUOIMIKEHHOE 3HAUYECHUE
cos44°;.

3. HaiiTi ypaBHEHHs KacaTelbHOM U HOPMalK K KpuBOi: ¥ =x" —3x° +3

B TOYKE X, = 3.
y 45 y
4. Touka OBWKETCA NPAMOJMHEHHO IO 3aKOHY §= Et —{+5. Halitu

CKOPOCTh M YCKOPEHHNE TOYKH B 33JaHHBI MOMEHT BPEMEHH  =2C.

5. Haiitmu mHTEpBaIEI MOHOTOHHOCTH M TOYKH JIOKAIBHOIO J3KCTPEMyMA
2
GyHKIMU: Y = .
2x-1
6.  BbluMCIUT HauMEHbLICE M HauOoJIblee 3HAYCHUS (PYHKLMUH:
4x -1
y=———= Hnal0; 4]
X" +3
7.  HaiiTu HampaBieHHE BBINYKIOCTH M TOYKM Tepernba rpaduka
pyukuum: y=3x>—x.
2 ceMecTp

Tema 9. Heonpeoenennwiti unmeepa.
Konrtponshas pabora 1
Bapuant No 0
BbluncnuTe HeonpeAeeHHbIH MHTErpat:
tg(3x —1)dx
L[
cos"(3x—1)
2. f(x2+x+1)-111xdx;

3 IL'
\/x2+6x+1 |
1+\/

4, j

> J‘x-\/x2+x+l;

6. jdx~
cosx
‘2

-
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8. Isinx-cos2x-cos3xdx.

Tema 10. Onpeodenennviii urmezpa.

Tema 11. Ilpumenenue onpeoenenno2o unmezpaid.
Tema 12. HecobcmeenHvie unmeepavi.
KonrponbHas padora 2

Bapwant Ne 0

1. BrraucnuTe OnpeneeH I HHTETPAT:

dx.

Y dx 3
a). | —F—— 0). | xarctgxdx B
-!x«/l+1nx ) ;[ & ) J.\/;+1
2. BeluncnauTte  II0mags burypsi, OTPAaHUYEHHOW  JIMHUSAMMU:
y=x" y=—x+2.

3. BBIYMC/IMTS JIMHY AyTd KpUBOH: y = In(1—x%) (—l <x< E) .

1
4. BorancauTh HeCOOCTBEHHBIN UHTETPAT: Il—dx
xIn®x

Tema 13. Yucnoswie psiowi.

Tema 14. OyHryuoHanbHvie NOCICO0BAMENLHOCHU U PYHKYUOHAIBHBIE PSIObL.
KontponbHas padora 3

Bapwant Ne 0

BBISICHUTS, CXOI[I/ITCSI W TaHHBIH psin?

1)2 n+l '6)2”2_1.

~n +1

BBISICHI/ITB, CXOIUTCS JIM JIAHHBIH DA U, €CIIM CXOAUTCS, TO KakK: abCONOTHO
WJIH YCIIOBHO?

2a)zmtx/—+l )Z

n=1 n=1

2n

HaiiTu 065acTh CX0IMMOCTH (I)yHK]_[I/IOHaJ'[LHOFO psaaa.

3a)Z 3,1,6)2(” X ”j

—~ n+1

JlokasaTb, 4TO AAaHHBIA (PYHKUMOHAIBHBIA DSl CXOAUTCA PaBHOMEPHO Ha
yKa3aHHOM HpOMC)KyTKe.

4. Z -Sin sx [ 11]

=n'+n+x’
Tema 15. Cmenennvie psiovl. Pasnooicenue (hynkyuii 6 cmeneHtvle psiovi.
Tema 16. Tpuconomempuueckue psowel. Pso Oypue.
Konrtponshas paGorta 4
BapuanT Ne 0
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1. HaiiT cyMMy CTENEHHOTO Psiia, IPUMEHss MHTETPUPOBAHHUE, M YKA3aTh
0071aCTh CXOMUMOCTH: 2 — 8x + 24x% —64x> + ...

2. Haiitu cyMMy CTEneHHOro psiaa, npuMeHss auddepeHuupoBanme psaa,
0 2n+4
n x
yKazarb 00J1acTb CXOAMMOCTH: -1y .
”Z:;( ) 5 -(2n + 4)
3. Haiiti mepBble IsTh 4WICHOB pasiokeHus ¢yHkuud [ (Xx) B psn
Teitopa B OKPECTHOCTH TOUKH X,: f(x)=x7 +x7 =3x""+7x7", x, =1.
4. Boruncants npubamkeHHo 1nl,02 ¢ TounocTeo & =107",
0.1
5. BberaucnuTte uHTErpait J-e""“2 dx ¢ TouHocThio 10 0,001.
0
6. Paznoxxute B pan Dypbe NEPUOAMUYECKYIHO € nOepuoaoM 7' =27
X, X e [—7:,0];

dyukumo f(x)= , 341aHHYI0 Ha OTpe3ke [—7, 7 ].

2—x, xe(O,ﬂ].

3 cemecTp

Tema 17. Dynuxyuu HeCKOIbKUX NepeMeHHbIX.

Tema [8. Buiyucienue 4acmuulx NPOUSEOOHBIX BbICULUX NOPAOKOSE (DYHKYUU
HECKOJIbKUX nepeMeHHbix. [IpouseooHds no HanpasieHuro u epaoueHm @QyHKyuu
HECKONbKUX NePEeMEHHbIX.

Tema 19. DOxcmpemymvr  @ynukyuu 08yx nepemennvix. Haubonvuiee u
HaumMeHvuiee 3Ha4enust PYHKYuu O8yx nepementolx.

KonTponshas pabota 1

Bapuant Ne O
. 0z Oz ) X
1. Haiitu — m —,ecimu z=u"-Inv, u=—, v=3x—-2y.
ox oy

N .
2. Halith ———, eciii z =sinxy .
oxoy®’

3. Jlana ¢pyHkuus z = arclg ()c2 -yz). Haiitu: 1). grad z B Touke A (1;-1);

2). IpOM3BOJHYIO (PYHKIIMH Z B TOUKE A B HampaBJIeHUH BekTopa | = 51-12).

4. CocTaBuTh YPABHEHMS KACATEJIBHOU NJIOCKOCTH U HOPMAJIX K MIOBEPXHOCTH
z=2x"—xy+)” BTouke C (1;2;4).

5. Haiitu 5kcTpeMyMbl QYHKIUH z =X~ + > —2x—4 - \/E -2y +8.

6. Haiitu  nHambomnbpliee W HaWMEHbIIEE  3HAYCHUs  (PyHKOUH
z=x"+2xy—4x+8)y B NPAMOYrONILHUKE, OrPAHHYECHHOM MpaMbIMH: Xx=0; y=0;
x=1; y=2.

Tema 20. J[soiinvie unmecpaie.

Tema 21. Tpoiinvie unmeepaioi.
KonTposnbHas padota 2
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BapHaHT Ne O
Brraucnuts 1BoiHHON nHTErpan no odnactu D:

dxd
jj Al SR D: 0<x<l, 0<y<l
x +y° + 2)
2. Berurcnuts ABOMHOM uHTErpast mo odnactu D:

”ylnxdxdy; D:xy=1, x=2, y=\/;.
D

3. Boruricnuts TpoiiHoi nHTErpai no odnactu G:
“Ixzzsill(xyz) dxdy dz; G= {(x,y,z) x=2x=0y=n,y=0,z=0,z= 1} .
G

Tema 22. [Ipumenerue Kpammulx UHIMESPAIO08.
Tema 23. Kpusonuneiinvie unmeepail.
KonTposnbHas padora 3

Bapuant Ne O
1. Halitu mnom@ane Toi wacth miockocth 6x+3y+2z=12, kotopas
3aKJIFOYEHA B IIEPBOM OKTAHTE.
2. Haiitn neHTp TsbkecTH OQHOPOAHOM IMIIOCKOHM (PUTYpHI, OrpaHMYECHHOMN
2 y2

TIOJIOBHHOM InIca — + e =1, onupatouieiics Ha OOJBIIYIO OCh.
a

3. OnpenaenuTh MOMEHT WHEPIMM OTHOCUTETBbHO ocu OV mmomanu
TpeyrosnbHuKa ¢ BepmmHamu A(1;1), B(1;3), C(4;5).
4 Beiu

UCIIUTH I(l —x)ydx+(1+y*)dy, €cid KOHTYPOM HMHTErPUPOBaHus [, ABJISETCS
L

OKPY>KHOCTB Xx° + J° = R*.

5. [Tpumenur ¢opmyny Pumana-I'puHa, BBIUMCIUTH Uj Vdx +H(x+y)Ydy

L

1O KOHTYpy TpeyrosibHuka ABC ¢ BepumHamMu A(a;0), B(a,a), C(0;a).

Tema 24. [1osepxnocmuvie unmecpainel.

Tema 25. Jlupgpepenyuanvrovie ypasreHus.

Tema 26. Teopus nous

KonTtposbHas padora 4

Bapuant Ne O

1. BbIYMCIUTE MOBEPXHOCTHBIE MHTErpajibl NEPBOro poja (MO IUIOWAIn
MOBEPXHOCTH):

J](6x+4y+32)ds, rie  o- 4acTh  IUIOCKOCTH  x+2y+3z=6,

PacIioJIoKeHHAs B TIEPBOM OKTAHTE.
2. BblYMCIUTE  MOBEPXHOCTHBIE  MHTErpajibl  BTOpPOro  poaa (1o
KOOpJWHATAM ):
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BapHaHT Ne O
Beruncnute 1BoMHOM nHTErpan no obnactu D:

dxd
J.J. D 3> D: 0<x<], 0<y<l
x +y + 2)2
2. Beraucmats 1BoiHON nATErpan no obnactu D:

_Uylnxdxdy; D:xy=1, x=2, y:J;_
D

3. Bbruncnute TpoitHOR uHTErpani no odnacta G :
J.J.J.xzzsin(xyz) dedy dz; G= {(x,y,z) x=2x=0,y=n,y=0,z=0,z= 1}.
G

Tema 22. IIpumenenue Kpammvix uHmMepaios.
Tema 23. Kpusonuneiinvie unmezpaei.
KonrponbHas pabora 3

Bapuant Ne 0
1. Haiitn mmomaas TOM 4yacTh miuockoctw 6x+3y+2z=12, koropas
3aKJIFOYEHA B TIEPBOM OKTAHTE.
2. Haiiti 1eHTp TsDKECTH OJHOPOAHON IUIOCKON (DMIYypbl, OrpaHUYEHHOMR
2 y2

MOJIOBUHOM dyinrca — + yEa =1, onuparonielics Ha OOMBIIYIO OCh.
a

3. Onpenenute MOMEHT HWHEPUMU OTHOCUTENBHO ocu OV mnomanu

TpeyronbHuka ¢ BepmHamu A(1;1), B(1;3), C(4;5).

4 Beiy

WCITUTH I(l —x})ydx+(1+y*)dy, ecii KOHTYPOM WHTETPUPOBAHUS [ SABJIACTCS
L

2 2 2
OKPYXKHOCTBb X~ + )" =R".

5. [Tpumenus ¢opmyny Pumana-I'puna, BeMHCINTH [ﬁ Vidx Hx+y)Ydy

L

1o KOHTypy TpeyroiabHuka ABC ¢ Bepumnamu A(a;0), B(a;a), C(0;a).

Tema 24. Ilogepxnocmuvie uHmeepaibi.

Tema 25. J[upgpepenyuanvrvie ypasrenus.

Tema 26. Teopus nos

Kontponshas padota 4

Bapuant No 0

1.  BblUMCIUTH MOBEPXHOCTHBIE MHTETPAIbl MEPBOTO poja (MO TLIOMIA M
IIOBEPXHOCTH):

“(6x+4y+3z)ds, 1€ O- 4YacTh  INIOCKOCTH  Xx+2y+3z=0,

PAcCTIONOKEHHAS B IEPBOM OKTAaHTE.
2. BbluuciuTe  MOBEPXHOCTHBIE  MHTErpaibl  BTOpPOro  poaa  (Imo
KOOp/AWHATaM ):
Kputepuu u mikana olleHUBaHUSA MO OIEHOYHOMY
CPEACTBY «KOHTPOJIbHAS padoTay

IITxana omneHuBa-
HUs (MHTEpBal Kpurepuii onenuBanus
0aJuIoB)

5 KonTtposbHas paboTa BBIITOJHEHA HA BRICOKOM YPOBHE (IIPaBUJIbHBIC
otBeThl nanbl Ha 90-100% Bompocos/3a1ay)

4 KoHTposbHas paboTa BBIOJHEHA HA CPETHEM YPOBHE (IIPaBUIIBHBIC
OTBETHI AaHbI Ha 75-89% Bompocos/3amay)

3 KonTtposbHas paboTa BBITOJHEHA HA HU3KOM YPOBHE (TIPaBHIIBHBIC
otBeTHI 1aHbl Ha 50-74% Bompocos/3anay)
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KontposnbHas paboTa BRIIOJHEHA HA HEYIOBIECTBOPUTEIHHOM

2
ypoBHE (TmpaBUJIbHBIE OTBETHI 1aHbl MeHee yeM Ha 50%)
3aganue 3
Boeruncnuth mpon3BogHbIE Gy HKITHIA:
Tabnuua 3
Ne a) 0) B)
I
—_— " 2
1 | y=(nx)" cos(x-y)+x—y=0 X=sint+l
y=cost+2
3ananue 4

CocraBuTh ypaBHEHUs KacaTellbHON U HOPMAIIU B TOUKE X, = m K napadoe:

y=nx’+(n—-1)x+m, rae m — 9HCNO TIACHBIX OyKB B (JaMWIMM, N - HYHCITO
COIJIACHBIX OYKB B (haMHJIHH.

3amanue 5

UccnenoBare QyHKIMIO MeTOA0M JU(PPEPEHIMAIBHOTO UCYACIECHUS U MOCTPOUTH
rpaQuk:

Tabnuua 4
NoNe f(x) NoNe f(x)

x° x°
1 = 2 =
Y x—1 Y xt -1
Cemecmp 2.

Hnousuoyanvnoe saoarue No |

Ne ni/m Howmepa 3anau
1 11 [ 21 | 31 [ 311 | 41 [ 411 [ 51 | 511 ] 61 | 611
1. IIpocreiimme TpréMBI HHTETPAPOBAHNS
1+cos’ x 1.2. Isin4xdx
1.1. J‘—dx
1+ cos2x
2. 3aMeHa EpeMEeHHOM
X 22. Ixze"sinxdx
21 de
x(x+1)
3. HHTerpupoBaHWe pallMOHAIBHBIX (YHKIHI
X dx
3.1. fqidx 3.2. jﬁ
2x"=3x-2 (1+x%)

4. VHTEerpupOBaHKE TPUTOHOMETPHUECKUX (DYHKLIMI
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sin’ x
41, I d.xj tgxdx
cos'x

5. HurerpupoBanue uppanMoHanbHEIX (yHkinit. HecoOcTBeHHBIE HHTEPANEI

1—x dx
'[ l+x x

X7+ 2x+2

Huousudvanwnoe 3aoarive Ne 2
2. BbuKcrieHHE ONPENENEHHBIX HHTEMPATIOR
xdx

(x +1)

1.1

¥ ob.—

1.2. e** cos xdx

O ey L

2. Brrumcacnme mnomanei puryp
2.1. BHMHCIHTL IUIOMALE (PEIYDEL, OrPAHHYCHHON TMHUAMEA V° =2x+1 1
x—y—-1=0.
3. BelUMcIEHUE JUIMHEBL AYTH
3.1, Haiitu paMHy AyIrH IuHUU Inx OT TOUKM X, = V3 10 TouKm X, = J8.

Cemecmp 3.
HHuousuoyanvHoe 3aoarue No |
3ananue Ne 1. MccneqoBaTh MOJIOKHUTEIBHEIC PAABL HA CXOIHMOCTB:

. a)zn +5 )2[21:7—-:1] : B)i 1

= nlna(Inln n)2 '

)]

3apanue Ne 2. McciieiopaTe YMCIIOBOH Psil HA CXOAMMOCTE W YCTAHOBHTH
XapakTep CXOAHMOCTH (a0COIFOTHAS, YCIIOBHA):

n+1 s o 2n—1 .
: Z ?n I 220 [3n+2j '

n=1

3ananne Ne 3. Hailitn o0nacte cX0nuMoOCTH (JyHKUMOHANBHOTO psja:

. _1 e+l - 1
L. ZL" ) 2.} e—
= 3 n(x+2) = nl(x+3)
3ananne Ne 4. Haiiti 001acTh CX0MMOCTH 3aﬂaHHle CTETEHHBIX PAIOB;
10:1 n o=
0)
o ; 2211
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3ananne No 5. Pasnoxuts 3aiaHHyro (GyHKIO f(x) B CTCHCHHON psix B
OKPECTHOCTH TOYKH X,. HaliTu 001aCTh CXOAMMOCTH MOMYYEHHOI'O CTEHNEHHOIO
psja K JaHHOM (QYHKIMH.

1. f(x)ze_xz,xO:O. 2. f(x)=Inx, x,=1.
3apmanue Ne 7. Paznoxute B pan Dyppe NEPUOAMUECKYIO € HEPUOIOM
7'=27 Qyskumo f(x), 3anaHHyro Ha oTpeske [—7, 7].
N f(x):{o, xe[-7,0); 5 f(x):{s x, xe[-7,0];
4x -3, xe[O,;r]. 0, xe(O,;r].
Hnousuoyanvroe 3aoanue No 2
3ananue Ne 1. Halitn yacTHBIE IPOU3BOAHBIE Z,,Z, QyHKIMHU z = f(X,))

1.1. z:ln(3x—x2+5xy); 12, z=3By—x"+5)" ;
3ananue Ne 3. Haiitu: a) npou3BoaHyro QyHKIMM z= f(x,)) B Touke M 1o

HATPABIICHHIO BEKTOPA | ;
0) rpaaueHT GpyHkIMU z = f(x,)) B TOuke M.
31, z=cos’ y+In(x>+37): M(L1) [=i+2]:

3amanme Ne 4. IIpoBepuTh 3alaHHOE COOTHOLICHHE JUIs (PyHKIMA

z=f(xy).
2 2

,0z  ,0z

4.1. X ~ y -~
ox oy

3aganue Ne 5. BeruucanTs HanOOIbIIEEe U HAMMEHBIIIEE 3HAYCHUS (DYHKIIUU

z=f(x,y) B 3amanHOi 0GnacTn D, KOTOPas ONPEAEIIEHA CUCTEMOI HEPABEHCTB.

[Toctpouts obnacte D .

5.1. z=x"+3" - 9xy+27, 0<x<3, 0£y<3;

=0, z=e"v;

>

Hnousuoyanvroe 3aoanue Ne 3
3ananue Ne 1. BeIYuCIATE MOBTOPHBINA HHTETPAT:

21 , 4 2 dy
1.1. !dy!(x +2y)dx. 1.2. ‘!dx!m—y)z.

3amanue Ne 2. HaiiTu ypaBHEHUS JIMHUNA, OrpaHMYMBAKOUIMX 00JacTh
uHTEerpupoBanus. CaenaTh pUCyHOK 00JIaCTH MHTETPUPOBAHUS:

2 2-y 3
21 [dy [ f(xy)dx. 2.2, [dx
-6 2 1

Y

x+9

[ 7(x5)ay.

3ananue Ne 3. U3MEHUTH NOPAIOK MHTETPUPOBAHUS B [IOBTOPHOM UHTETPAJIE:

3.1. Jidxff(x; y)dy. 3.2. Jz.dxsz(x; y)dy.

S|
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3ananue No 4. BoIUMCIUTE IBOMHON MHTErpat:
4.1 f[(x+y)dxdy; 0<x<l, 1<y<2, 4.2.
D

ny(x—y)dxdy; 0<x<1, 0<y<2.
D

3amanue Ne 5. C moMOImIBIO Mepexona K MOJIPHBIM KOOPAMHATAM BBIUMCIUTH
JIBOMHOM MHTErpa:
R R
5.1. _[dx j ln(x2 +y° +l)dy.
0 0
3ananue Ne 6. C TIOMOIIBIO JBOWHBIX MHTErPAIOB BbIYMCIHUTH TUIOLIATb
(uUrypsl, OrpaHUYCHHON JTUHUSMHU
6.1. y=x>; y=x+2. 62 x=y" -2y, x+y=0.
3amanue Ne 7. C mOMOIIBIO JTBOWHBIX WHTETPAIOB BHIUYMCIUTH O00OBEM Telna,
OrPaHMYEHHOTO TOBEPXHOCTSIMHU:
71. z=5-x; y*=5x; z=0.
3ananue Ne 8. BoluncanTb TpoiHOH uHTErpai no obnactu G .

81 |[[2%evdx dy dz;
G

G:{(x,y,z):x:O, y:L y=2x, Z:O,ZZI}
3ananme No 9. Haiiu npousBosinyo ckaisporo nojis #(x,y,!) B Touke M,

N0 HAMPABJICHUIO HOPMAJIM K MOBEPXHOCTH S (HOpMab 00pa3yeT OCTPhIHA Yrou ¢
NOJIOKATENLHBIM HaPaBIeHUEM ocu Oz).

Ne u S M,

9.1. u=4In(3+x7)-8xz =22 +22° =1 (1L1)

3ananue Ne 10. Haiitu:

1) TIoTOK 3a1aHHOIO BEKTOPHOIO TOJIs /© Yepe3 BHELIHIOW 4acTh S 3aJaHHOi
IUIOCKOCTH P, KOTOpasi BMECTE ¢ KOOPAMHATHBIMU IIOCKOCTSIMH 00pasyeT
nupamuny V

2) LIMpKyNALMIO BEKTOPHOTO TONsl /* BAONb IPAaHMIBLI [ MOBEPXHOCTH S B
HarpaBJICHUKW NPOTUBOIIOJIOKHOM JIBUXKEHUTHO 4acoBOM CTPEJIKH.

a) HeMmocpeACTBEHHO; 0) no dopmyne CTokca.
No F P

101, | (x+2)i x+y+z-2=0

KpI/ITepI/II/I 1 IIKaja OHCHHUBaHHA IIO0 OLHCHOYHOMY CPCACTBY «MHAWBUAYAJIBHEIC
3aJIaHUA)

I1Ixana oLeHUBaHUS Kpurepuii oneHuBanus
3auTeHo TIpasunbHo pemensr 90-100% 3ananuit
He 3aureno IIpasusibHO pemeHbl MeHee 90% 3ananuit
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OueHoYHbBIE CPEICTBA JJIsI MPOMEKYTOYHOM aTTecTAlHH (IK3aMeH)

Tunosvie saxzamenayuorHvie Guenvl

bunem. Cemecmp 1.
Buner Ne 1

1. MHO)KCCTBO I[el‘/'ICTBI/ITGJ'II:HBIX YUCCII. MOI[y.]'IB HeﬁCTBHTeHLHOFO
9HCiIa U €r0 CBOMCTBA.

2. PemmTh HEPABEHCTRO: |x2 —5x— 5|(9 .

3. Tlpom3BojgHast CyMMBI, Pa3HOCTH, MPON3BEACHUSI H YaCTHOTO JABYX
(yukuuit. Teopema 0 MPOU3BOIHON KOMIOZUIUK ABYX (DYHKIIHH.

-5 4 .
Haiitu ', eciu y=¢~" -sin3x.

5. OJDHOCTOPOHHSII ~ HENPEPBIBHOCTH GyHKIIMM B TOYKe.
Kraccnukanus Touek paspeisa.
Haiitn Touku paspeiBa (YHKUMH, ONPEIEIWTh HMX pOAd U

1,
—= <2
noctponts rpaduk: f(x)=9 4 TS
x,x>2
bunem. Cemecmp 2.
buner Ne 1

1. Tlomsarue mepooOpasHoii. Teopema o mepBooOpasHoit. lloHsATHE
HEONpPEIeNICHHOrO HHTErpaa.
1-x)°
(—)dx.
xx

2. Teopema 0 pa3noxkeHHH QYHKIMH f(X)=e" B CTETIEHHOM PSI.

BrIuncianTs HEONPe AEIEHHBIIA HHTETPAIL: I

BbraucinTs npubImKeHHO e ¢ Tounoctsio S=107",
3. Teopema 00 HWHTErpUpPOBAaHUM MO YACTSIM B ONPEIACTICHHOM
HHTETpAe.

e
BeraucinTs onpeneneHHbIil HHTErpat: Ilnz xdx .
1

© 2
. n -1
BEISICHUTE, CXOAUTCS 1M TAHHBIA Psil Z ?

2
~n +1

5. Haiitn miomaas GUIrypel, OrpaHUUYEHHON JIMHUEH o = asin2@.

1 6amn

1 6an

1 6amn

1 6amn

1 Gann

1 Oamn

1 6amn

1 Oamn

1 Oamn
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bunem. Cemecmp 3.

HA SKCTPEMYM.

Buner Ne 1

Hccenenosath (DYHKIHMIO JIBYX NEPEMEHHBIX z=x +)° —6xy+10 1 Oanr

Onpenenuts MOMEHT MHEPIMHU OTHOcUTENbHO ocu OX miomiaau 1 6anr

TpeyroibHuKa ¢ BepmmHamu A(1;1), B(2;1), C(3;3).

I TossATHE KPUBOIMHEHHOTO HHTErPAsIA IEPBOTO POA U €TO CBOWCTBA. 1 6anr

Haiitn mpousBoaHyio ckajsipHoro moist u=4In (3 + xz) —8xyz B 1 0amr

Touke M, (l,l,l)no HaITPaBJICHUI0 HOPMAIA K TIOBEPXHOCTH S :

x* =2y +2z°=1 (Wopmanb 0OpasyeT OCTpbIii yroix ¢

MOJIO’KUTENILHBIM HarpaBieHUeM ocu (2 ).

C mnoMOLIBI0 JBOMHBIX MHTETPAJIOB BBIYUCIUTE OOBEM TENA, 1 Ganr

OTPaHHYEHHOTO MIOBEPXHOCTAMM: z=5—X; V> =5x; z=0.

KpuTeplm H HIKAJa OHCHUBAHUSA 110 OHCHOYHOMY CPEACTBY — IK3AMEH

Ikana oreHUBaHuA

XapaKTepI/ICTI/IKa SHaHUA IMpeaMETa U1 OTBCTOB

OoTINYHO (5)

CryneHT ri1y00Ko U B IOJIHOM 00BbEME BIIAJIEET IIPOrPaMMHBIM Ma-
TepuanoM. 'paMOTHO, MCUYepIbIBAOLIE U JIOTUYHO €ro M3jaraeT B
YCTHOM MM muCbMeHHOH ¢opme. [Ipu 3TOM 3HaET peKOMEHIOBaH-
HYIO JINTEPATypy, MPOSABISET TBOPUECKUI MOJIXOA B OTBETAaX Ha BO-
IPOCHl ¥ MPAaBHIBHO OOOCHOBBIBAET NMPHHATHIE PEIICHHS, XOPOIIO
BJaJIe€T YMEHUSAMHU M HaBbIKAMU IPU BBINOJHEHUH NPAKTUYECKHUX
3aj1a4

xoporo (4)

CryzneHT 3HaeT nMporpaMMHbIN MaTepuall, TpaMOTHO U IO CYTH H3-
JaraeT ero B yCTHOM WJIM MUCbMEHHOW (hopme, JomycKas HEe3Hauyu-
TEJbHBIE HETOYHOCTH B YTBEPXKACHUAX, TPAKTOBKAX, ONPEACICHUAX
Y KaTEeropusax WiM HE3HAYUTEIbHOE KOJN4YecTBO omunOok. [Ipu sTom
BJIaJIe€T HEOOXOAMMBIMU YMEHUSAMHU U HaBBIKAMU INIPH BBINOJIHEHUH
IIPaKTUYECKUX 3a/1a4

YIOBJIETBOPUTEIHHO (3)

CTyneHT 3HaeT TOJIBKO OCHOBHOM MPOTpaMMHBIA MaTepHua, JOMycC-
KaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (HOPMYIHPOBKH, HETIOCTE-
JIOBATEIBbHOCTh B OTBETAX, U3JIaraéMbIX B YCTHOM WMJIM MTUCHMEHHOU
dopme. [Ipu 3TOM HEITOCTATOYHO BIIAJCET YMEHUSIMH M HABBIKAMU
MPU BBITIOJTHEHUM TMpakTUyeckux 3anad. Jlomyckaer g0 30% ommu-
0OOK B M3JIaraeMbIX OTBETax

HEYJIOBJIETBOPUTEIHHO (2)

CryzneHT He 3HaeT 3HAYUTEIbHOW YacTH MPOrPpaMMHOIO MaTepuaa.
[Ipn sTOM npomyckaeT HpUHLMIINAIBHBIE OMIMOKM B JI0Ka3aTelb-
CTBaX, B TPAaKTOBKE IOHATHI M KaTEropuil, MPOSABIAET HU3KYIO
KyJbTYpy 3HAHHH, HE BIIAJCET OCHOBHBIMU YMEHUSIMHU U HAaBBIKAMH
IIPY BBIIIOJIHEHUU MPAKTU4ECKUX 3a1ad. CTylEeHT OTKa3bIBA€TCs OT
OTBETOB Ha JIOIIOJIHUTEJIBHBIE BOIPOCHI
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1. OcobGenHocTn Opraumsanuu Oﬁy‘lel{l/lﬂ AJIA JJUI ¢ OTPAHHYCHHBIMHA BO3MOZKHO-
CTAMHU 3I0POBbSI U UHBAJIUA0B

[Tpu HEeoOxoaumocTu pabodast mporpamma yueOHONW TUCIUILIMHBI MOXKET OBITh aJanTHpO-
BaHa JuIg o0ecreyeHns 00pa30BaTeIbHOTO MpoIlecca MHBATHIOB U JIUI] C OTPAaHUYEHHBIMU BO3-
MO>KHOCTSIMH 3/I0pPOBbS, B TOM UYHCJIE€ C MIPUMEHEHUEM 3JIEKTPOHHOTO OOYUYEeHHS U IHUCTAHIMOH-
HBIX 00pa30BaTEIbHBIX TEXHOJIOTHA.

Jiia sToro tpeOyeTcs 3asBICHHE CTyIEHTa (ero 3aKOHHOTO MPEICTaBUTENISA) U 3aKII0YCHHE
ncuxosoro-meauko-neaarorndeckoin komuccuu (IIMIIK). B cinydae HeoOxomumoctu o0ydaro-
HIMMCSI U3 YKCIIa JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0pOBbs (110 3asBJICHUIO 00y4Yarolie-
rocsi), a JUIsi MHBAJHJIOB TAK)KE B COOTBETCTBUU C WHAMBUIYAIBHON MPOrpaMMoOi peabuinuTaiuu
WHBaJIMIa MOTYT Ipe/jaraTtbCs CIeAyIOLIMe BapHaHThl BOCHPUATUS y4eOHOM MHpopManuu c
YYETOM MX MHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH:

— CO3JlaHuE TEKCTOBOI BepcHU JII0OOr0 HETEKCTOBOIO KOHTEHTA JJI €ro BO3MOKHOTO Ipe-
00pa3oBaHus B aJbTEPHATUBHBIC ()OPMBI, YAOOHbIE IS PA3IMYHBIX TOJIH30BATEICH;

— co3JaHle KOHTEHTa, KOTOPbIM MOXKHO NPEICTaBUTh B PA3IUYHBIX BUAAX 0€3 moTepu
JAHHBIX WIH CTPYKTYPBI, IPETyCMOTPETh BO3MOKHOCTh MAaCIITA0OMPOBAHUS TEKCTa U N300pake-
HUll 0e3 MoTepu KayecTna, MPeAyCMOTPETh IOCTYITHOCTD YIPABICHHUS KOHTEHTOM C KJIaBUATYPHI;

— CO3JIaHHe BO3MOXKHOCTEH il 00y4aromuxcs BOCIPUHUMATE OHY H Ty K€ HH()OPMAIIHIO
U3 pa3HbIX UCTOYHUKOB, HAIIPUMEP, TaK, YTOOBI JIHIa C HAPYLICHUSIMH CIyXa MoJydaiau uHdop-
MaIMIO BU3YaJIbHO, C HAPYLICHUSMH 3PEHUS — ayAHAIbHO;

— MPUMEHEHHUE MPOTrPaMMHBIX CPEACTB, 00ECIEUUBAIOIINX BO3MOKHOCTh OCBOCHHUS HABbI-
KOB U YMEHUH, (OPMHUPYEMBIX JUCHUIUIMHON (MOIyJIEM), 32 CUET allbTepPHATUBHBIX CIIOCOOOB, B
TOM YHUCJI€ BUPTYaJIbHBIX JIAOOPATOPHUI U CUMYIIALIMOHHBIX TEXHOJIOTUH;

— MPUMEHEHHUE SJIEKTPOHHOTO 00yUeHUsI, JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI
JUTSE TIiepeadu nHGOpMaIluy, OpraHnu3aluy pa3IndHbIX (HOPM MHTEPAKTUBHOM KOHTAKTHOM pabo-
ThI O0YYArOIIErocs ¢ MpernojaBarejeM, B TOM YHCie BeOMHAPOB, KOTOPBIE MOTYT OBITh MCIOJIb-
30BaHbI I IPOBEJICHUS BUPTYATbHBIX JIEKIIUNA C BO3MOXHOCTBIO B3aUMOJECHCTBHS BCEX y4acT-
HUKOB JUCTAHIIMOHHOTO OOYy4YeHUs, IPOBEACHHSI CEMHUHAPOB, BBICTYIUICHUS C JJOKJIaJaMHu U 3a-
IIUTHI BHIIOJIHEHHBIX Pa0OT, MPOBECHUS TPEHUHT OB, OPTaHU3aIMH KOJJIEKTUBHON paboThI;

— IPHUMEHEHHUE JIEKTPOHHOTO O0yUYeHUs, TUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTUN
JUTSL OpraHu3aiuu GopM TEKYIIEro ¥ MPOMEKyTOYHOTO KOHTPOJIS;

— YBEJIMUYEHUE MPOJOLKUTEILHOCTH CJauM 00YYarOUIMMCs] MHBAJIMJIOM WM JIMLIOM C Orpa-
HUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbsl (hOpM MPOMEKYTOUYHOM aTTeCTAllMU MO OTHOILIEHHUIO K
YCTaHOBJIEHHON IPOAOIKUTEIBLHOCTH X CAAUN:

— MPOAOJKUTENBHOCTh CIauu 3a4€Ta WM 9K3aMeHa, MMPOBOJUMOrO B MUCbMEHHOH (op-
Me, — He Oosiee ueM Ha 90 MUHYT;

— MPOJOIKUTEIHLHOCTh MOATOTOBKM 00Yy4aroIIerocs K OTBETY Ha 3auéTe WM K3aMeHe,
MIPOBOIMMOM B YCTHOM popme, — He Ooree ueM Ha 20 MHUHYT;

— MPOJIOJKUTENILHOCTh BBICTYIUIEHHSI 00y4YarolIerocs Mpu 3alluTe KypcoBOW paboThl —
He OoJiee yem Ha 15 MUHYT.
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JIvcT n3MeHeHHu U 1ONOJTHEHU

Ne Buns! nononnenuit u uame- | Jlara u HoMep IpoOTOKOJIA [Tognuce
n/m HEHUI ¢ yKa3aHUeM CTpa- 3acenanus kadeaps! (ka- (c pacmudpoBKoif) 3aBeny-
HUII denp), Ha KOTOPOM OBLTH rotero kadeapoit (3aBemy-
paccMOTPEeHbI U 0JI00PEHBI IOLINX Kadeapamu)
W3MEHECHHS U JIOTIOJTHEHUSI
1.
2.
3.
4.
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JIner nomnoJiHeHuii k padoyeil mporpamme

VYTBEPXJIAIO
3aB. xadeapoi
N.0. Oamunus

« » 202 r.

Crucox JUTEPATYPBI K paboueii nmporpamme JUCIUATUTHHBI
HaIpaBJICHUE MOATOTOBKH/CIICIUATHLHOCTh
110 COCTOSTHHIO Ha « » 20 T.
OcHoBHas nuTepatypa:
1.
2.
3.
JlomomHUTENBHAS JIUTEpATYypa:
1.
2.
3.
IIpenonasarens

(noonucw) (1.0.D.)
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