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CTpyKTypa H cofepKaHue AU CHUIITHHBI
1. Hean u 321241 AUCHUIJIMHBI OCBOEHHS TMCUMILTAHBI (MOTYJIs1)

Lenpo TUCIUIUIMHBI SBISETCS OCBOCHHME CTYJEHTaMH 0a30BOI0 MAaTeMaTUYECKOTO afl-
napara, SIBJISIOLErocsi OCHOBOM JUIsl MOCTEAYIOIIEr0 OCBOCHUS APYTUX TUCUMUILINH, UCIOJIb3Y-
IOIUX MAaTeMaTHYEeCKHE METO/IbI U COCTABIIAIOIINX TEOPETUYECKY IO O6a3y OakanaBpa.

3a;[aanI/1 AUCHUIUIMHEBL ABJIACTCA: PA3BUTHC Y CTYACHTOB JIOTUYCCKOTO U aJITOPUTMUYC-
CKOTO MBIIIIEHUS; (GOpMHUpOBaHNE MAaTEMATHUECKUX 3HAHUMN ISl YCIICITHOTO OBJIAJCHHMSI O0IIIe-
HayYHBbIMU JUCHOUIIJIMHAMHKU Ha HGO6XO}II/IMOM Hay4YHOM YPOBHC, BI)Ipa6OTKa YMCHUA CTYACHTAMHA
CaMOCTOATCIIBHO paCllupiATbh MATEMATHYCCKUC 3HAHUA W IIPOBOAWTDH MaTeMaTU4YECKUN aHaInu3
MPUKIATHBIX 33/1a4.

2. Mecto nucuMiuinHbl (MoayJisi) B crpykrype OIIOITI BO

JIOTHKO-CTPYKTYPHBIH aHAJW3 AUCHUILUIMHBI. KypC BXOIUT B 0OSI3aTCIIBHYIO YacCTh
omoka | «/lucumruimHel (MOIyJM)» MOATOTOBKM CTYJIEHTOB IO HANPABJICHUIO IOATOTOBKH
18.03.01 «Xumuueckas TEXHOJIOTHSD)

JucuMniauHa peanusyercs Kadenpoil HHPOPMALMOHHBIX TEXHOJIOTHH, MpubopocTpoe-
HUS U 3JICKTPOHUKHU.

OcHoBbIBaeTcsi Ha 0a3e AUCHUNIMH: MaTemaTrka Ha 6a3e CpeTHEH MIKOJbI.

SBisieTcst OCHOBOM ISl U3YYECHUS CIEAYIOMUX AUCHUIUINH: TeopeTrnueckas MexaHuKa,
DHEProTeXHOJIOTHS MPOU3BOJICTBA B OTPACiH, Teopusi aBTOMaTU4YeCKOro ympaienus, [Ipomec-
CBhl M amnmapaThl XUMUYECKON TEXHOJIOTHH, MaTreMaTH4ecKkoe MOJECIUPOBAHUE M ONTUMHU3ALIUS
00BEKTOB XUMUICCKON TEXHOIOTHH.

JAucumiuinHa HanejleHa Ha GopMHUpOBaHKe:

yauBepcainbHbIX (YK-1) n obmenpodeccuonansubix komneteHui (OI1K-2) Boimyckam-
Ka.

Conep:xaHue JUCHUIIMHBI: AHAUIUTHYECKAs TEOMETPUS | JIMHEHHas anreopa. udde-
pEeHIMAILHOE W MHTErpanbHoe ucuucieHus. uddepennnansasie ypaBHeHuUs. Psabl. OyHKIIMN
KOMIUIEKCHOTO nepeMeHHoro. OnepanuoHHOe UCYUCIIEHUE. DJIEMEHTBI TEOPUN BEPOSITHOCTEN U
MaTeMaTUYECKON CTaTUCTUKH.

Buabl KOHTPOJISA 0 JUCHUIIMHE: TEKYIUHA KOHTPOJIb 3HAHUM HA MPAKTUYECKUX 3aHs-
TUSX U [IPU TECTUPOBAHUU, TIPOMEKYTOUHBINH KOHTPOJIb — IK3aMEH.

Oo0masi Tpy10eMKOCTh OCBOEHHS JUCHMILUIMHBI COCTABISAET 12 3a4eTHBIX €IMHUIIBI, 432
4acoB.

1. KomnereHuuu o0y4amoierocsi, popMupyembie B pe3y/ibTaTe 0CBOCHHS AUCHUILIU-

HbI
Kon wu nHaumeHoBanue | HAMKATOpPBI NOCTHXKEHUN KOM- | [lepedyeHb MIaHUpyeMBIX pe3ylib-
KOMIIETEHIIUH nmereHnuu (M0 peasn3yeMoi | TaToB

JIACITUTLTNHE)
VK-1. Cnocob6en ocy- | YK-1.1. 3nath: MeToauku mnouc- | 3HaTh. METOJMKH TOHMCKa, cOopa

HIECTBIATh MOUCK, KPUTHU-
YeCKWHA aHajJu3 M CHHTE3
uHbopMaIuy, TPUMEHSTH
CUCTEMHBIA TIONXOI I
pELIEHHs]  MOCTABJIEHHBIX
3a7a4

Ka, coopa u 00paboTku HHpOp-
MalllH; aKTyaJIbHbIE POCCHICKUE
U 3apyOeKHble MCTOYHHUKHU HH-
dbopmaruu B cdepe npodeccro-
HAJIBHOW JIESITEIbHOCTH; METOJ
CUCTEMHOI'0 aHaJIN3a

VYK-1.2. YMeTh: IpUMEHSTH Me-
TOAWKU TIOHMCKa, cOopa U obpa-
00TKH WHQOPMAIINH; OCYIIECTB-
JSTh KPUTUYECKUH aHamu3 |

1 00paboTKu MH(POPMALIUH; AKTY-
albHBIE POCCHIICKHE M 3apyOex-
Hble HMCTOYHUKM HH(pOpManuu B
chepe mpodeccHoHAIBHON Jesi-

TEIBHOCTH, METOJ CHCTEMHOTO
a”Haim3a
YMerb: MNPUMEHATH METOAMKHU

noucka, cbopa u oOpabOTKH WH-
(dbopmanmu; OCYLIECTBIATh KpH-
TUYECKUH aHAIW3 W CHUHTE3 WH-
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cuHTe3 MH(}OpMAaIUH, MOTyYeH-
HOM W3 pa3HbIX HCTOYHHKOB;
MPUMEHATh CHUCTEMHBIN TOJXO0T
JUIS  pEIIeHUs TOCTaBJICHHBIX
3a7a4

VK-1.3. Bmagerb: HaBBIKAMH
moucka, cbopa u 00pabOTKH,
KPUTHYECKOTO aHaju3a M CUH-
Te3a MH(OpMAIUK; METOIUKOM
CHUCTEMHOTO MoJxojAa IS pe-
IIEHUs MOCTABJICHHBIX 3a7a4

(dbopManuuy, TOTYYESHHOW W3 pas-
HBIX UCTOYHHKOB; MPUMEHSATH CU-
CTEeMHBIA TOJXOJ IS PEIICHUS
MOCTaBIIEHHBIX 3a7a4

Baagerr HaBBEIKAMU IIOHCKA,
coopa um 00pabOTKH, KpUTHYE-
CKOTO aHaJM3a W CHUHTE3a WH-
(hopManuu; METOIUKON CHCTEM-
HOTO TIOAXO0/IA JUTSl PEIICHHS TI0-
CTaBJICHHBIX 3a/1a4

OIIK-2. CmnocobeH wuc-
M0JIb30BaTh MaTeMaTHYe-
ckue, ¢usznueckue, Gun-
KO-XMMHYECKHE, XHMHUYE-
CKHE METOJbI JUIsS pellle-
HUA 3amad  mpodeccuo-
HAJIHOW JCSATEIIbHOCTH

OIIK-2.1 3HaTh U KCIOIL30BATH
mudpdepeHnaIbHble U UHTe-
rpajbHbIe HcUucIeHUs, Audde-
pEeHITMAIEHBIC YPAaBHCHHUU, TEO-
pHUIO BEpPOATHOCTEM M Marema-
THYECKYIO CTATUCTUKY

OIIK-2.2 3HaTh U KCIOJIL30BATh
(bu3MYecKre 3aKOHBI M MPUHIIN-
bl B CBOEH IpodeccrOHaIbHON
JIEATEIBHOCTH

OIIK-2.3. 3HaTh W HCIOJIB30-
BaTh 3aKOHBI 3JICKTPOTEXHHKH,
MIPUHIIMIIBI IEUCTBUS U METOJIBI
pacdera THIIOBBIX JJIEKTPOTEX-
HUYECKUX U DIIEKTPOHHBIX
YCTPOUCTB JJIsI PEIICHUS] BO3HH-
Kaomux (U3NUecKux 3ajad,
CaMOCTOSITEJIBHOTO  MpUoOpeTe-
HUS (QU3NYECKUX 3HAHUH, IS
MMOHUMaHUS TPUHITUIIOB pabOThI
puOOPOB U YCTPOMUCTB.
OIIK-2.4. Ymers BBIOMpaTH U
paccuuThiBaTh ~ 00OpYyIOBaHUE
JUIS  TIPOBEICHHUS  XUMHKO-
TEXHOJIOTHYECKHUX TPOIIECCOB
OIIK-2.5. YMeTh NpUMEHSTH B
poecCHOHANBLHON JesSTebHO-
CTH €CTECTBEHHOHAyYHBIC U 00-
IIEUHKEHEPHBIC 3HAHUS
OIIK-2.6. YMeTh HCIIOJIb30BaTh
B TPO(ECCHOHAIBHON ACATEIb-
HOCTH OCHOBBI MOJICIIUPOBAHHUS
peaTbHBIX OOBEKTOB, OCHOBBI
pacdyeToB M KOHCTPYHPOBAHHS
3JIEMEHTOB TEXHHUYECKOro 000-
PYIIOBaHUS 110 KPUTEPHSIM pabdo-
TOCIIOCOOHOCTH

OIIK-2.7. Bnaneth HaBBIKAMHU
pelleHre WHXXEHEPHBIX 3a1ad C
MIPHUMEHEHHEM METOJIOB MaTeMa-

3HaTh: UCIIONB30BaTh qU(QepeH-
[UAIbHBIE W WHTETPAIbHBIC WC-
yuciaeHus, aAuddepeHunanbHbie
YPAaBHEHUH, TEOPHUIO BEPOSTHO-
CTel M MaTeMaTH4YecKyl0 CTaTH-
CTHKY

3HaTh M MHCIONB30BaTh (hrznuye-
CKHE 3aKOHBI M MPHHIUIBI B CBO-
el mpodeccuoHanbHON JesTeNb-
HOCTH

3HaTh W UCHOJb30BATH 3aKOHBI
AJEKTPOTEXHUKH, IPHHIINTIBI JICH-
CTBHSI M METOJIbl pacuera THIIO-
BBIX  OJJICKTPOTEXHHYECKHX |
JJIEKTPOHHBIX YCTPOWUCTB JIS pe-
IIEHUs] BO3HMKAOIUX (uznue-
CKUX 3aJa4, CaMOCTOSTEIIHOTO
npuoOpeTeHus: (HU3NIECKUX 3Ha-
HUM, U1 OHMMAaHUS MPUHLUIIOB
paboThl TPUOOPOB M YCTPOMCTB.
YMeTh: BBIOMpAaTh U PACCUUTHI-
BaThb 000OpyAOBaHHE I IPOBE-
JICHUS XHMHUKO-TEXHOJIOTHYECKUX

TPOLIECCOB
YMeTh mpUMEeHSTh B IpodeccHo-
HAJBHOW  JICATENIbHOCTH  €CTe-

CTBEHHOHAy4YHbIE M OOIIECHHKE-
HEpHBIC 3HAHUS

YMeTh ucCnonp30BaTh B Mmpodec-
CHUOHAJIbHOW J€STENIbBHOCTH OCHO-

BBl MOJICJIMPOBAHUSl  PEATBHBIX
OOBEKTOB, OCHOBBI PpPAaCUETOB U
KOHCTPYHPOBAHUS 3JIEMEHTOB

TEXHUYECKOTO 000pYJOBaHUS IIO
KpPUTEpHSIM pabOTOCIIOCOOHOCTH

Bnagers HaBbIKAMM  peLICHUS
MH)XCHEPHBIX 3alad C IpHUMEHe-
HUEM METOJIOB MAaTEMaTH4ECKOTO
aHaJIM3a, TEOPUU BEPOSATHOCTH U
MaTE€MaTHYECKOU CTaTUCTHUKH,
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TUYECKOTO aHaJIN3a, TEOPUU Be-
POATHOCTH M MaTeMaTHYEeCKOU
CTaTUCTHKH, PEIIaTh YpaBHEHHS
u cucremsl auddepeHnnanbHbIX
YpaBHEHHWH TNPUMEHUTEIFHO K
peasbHBIM Ipoleccam

OIIK-2.8. Bimametr HaBBIKAMHU
MaTeMaTH4YeCKOT0 MOJIEIHUPOBa-
HUSl TEXHOJIOTMYECKUX TpoIiec-
COB U 00pabOTKH 3KCIIEpPUMEH-
TaJIbHBIX JAHHBIX

pemaTh ypaBHEHHS W CHCTEMBI
muddepeHIManbHbIX  yYpaBHEHHUH
NPUMEHHUTEIBHO K  pPEaJbHBIM
npoueccam

Brnamerr HaBBIKaMU MaTeMaTHue-
CKOTO MOJICIUPOBAHUS TEXHOJIO-
TMYECKHUX IpoLEeccoB U 00paboT-
KU SKCIIEPUMEHTAJIBHBIX JTAHHBIX

4. CTpyKTYypa U coaepkaHue TUCUUILUINHBI (MOIYJIs1)

4.1 O0beM yueOHOi TUCHUIIMHBI M BU/IbI YUeOHO#H padoThl
Buj yueOHoit padoThI O0bem yacos (3a4. el1.)
Ounas 3aouHnas
¢popma ¢popma
OO6m1as yueOHas Harpy3ka (Bcero) 432 (123.e.) | 432(123.e.)
Ob6s3aTenpHas KOHTAKTHAs paboTa (BCero) 204 36
B TOM YHCJIIE:
Jlexumm 102 18
CeMuHapCKuUeE 3aHSATHUS - -
[TpakTHyuecKue 3aHsTHS 102 18
JlabopatopHbie pabOTHI - -
Kypcogas pabora (KypcoBO ITPOEKT) - -
Hpyrue GpopMbl 1 METOABI OpraHU3auy 00Pa30BaTEIHLHOTO - -
nporecca (pacuetTHo-rpaduueckue padoThl, MHIUBUIYaJIbHbIC
3a/laHus U T. 11.)
CamocTrosaTenpHas paboTta cTyaeHTa (Bcero) 228 396
®dopma arrecTanuu DK3aMeH DK3aMeH
(1,2,3) (1,2,3)
4.2  Coaepxanue pa3aeaoB JUCHUTLIMHBI
Cemectp 1

Pa3znen 1. BBenenue B MareMaTu4ecKkuil aHaaus

Tema 1. MHOXECTBO AEMCTBUTENBHBIX YUCEN DIIEMEHTBI TEOPUU MHOKECTB. MHOXKECTBO
JICUCTBUTENIbHBIX YHMCEN U €r0 OCHOBHBIE CBOWCTBA. MOayib AEHCTBUTEIBHOIO YHUCIA U €ro
cBoiicTBa. UncnoBble MPOMEXYyTKH. OrpaHUYEHHbIE U HEOTPAHUYEHHBIE YHCIOBBIE MHOKECTBA.
[Tpu3HaK OrpaHMYEHHOCTU YUCIOBOIO MHOKECTBA.

Tema 2. @ynkuuu onnoit nmepemenHoil IlonsTHe QyHkuMu omHOM mepemeHHOM. OO6-
JacTh OMNpeneNeHus] U o0nacTh 3Ha4eHWH QyHKuuH. ['paduk QyHKIUM OIHOW TEpEeMEHHOI.
Crioco6sb! 3aanust GyHKIMKM oxHONW nepemeHHoH. JlelicTBus Haj QyHkuusmu. [lonstue yucio-
BOW mocnenoBarenbHOCTH. [loHsATHE MOHOTOHHOH (GyHKIMH. [IOHATHS YETHOH W HEYeTHOU
¢yukuuii. Ilonsatne nepuoanueckoil pyHkunu. OCHOBHBIE 3J€MEHTapHble (DYHKIMH, UX CBOM-
CTBa U TpaduKu. DIeMEeHTapHbIe TpeoOpa3oBaHus rpa@uKoB (QyHKIHHA.

Tema 3. IIpenensl OKpecTHOCTb TOUKM Ha YMCIOBOM MpsMoil. IIpenenpHble TOUKK YnC-
aoBoro MHoxecTBa. Ilonarue npenena ¢yHkuuu B Touke. ['eoMerpuueckuil cMbICHI mpeserna
¢yHkuuu B Touke. [lepBelii 3aMedarenbHbli npenen. OCHOBHbIE TeopeMbl O npenenax. [Ipenenst
CYMMBI, pa3HOCTH, IPOU3BEACHUS U YAaCTHOTO ABYX QyHKIMM. [Ipenen pyHKIMM pu apryMeHre,
cTpemsIeMcsl K 0ECKOHEUHOCTH, U ero reomeTpudeckuii cMeici. Ilpeaen uncinoBoil nocnenosa-
TENBHOCTH. beckoHeuyHO Mainbie (QYyHKIMH M HUX CBoiicTBa. CpaBHEHHE OECKOHEYHO MaJIbIX
¢byukuuii. beckoneuno Gombine QyHKIUM U OeckoHeuHble npeaenbl. CBA3b MOHATUI OGecko-
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HEYHO OOJIBIION M OECKOHEYHO Majiol (YHKIWA. Beraucienne nmpejaena CyMMBbI, pa3HOCTH, IPO-
U3BEJICHUS] M YaCTHOTO JIByX (PyHKIUII B OCOOBIX CiIydasx. DKBUBAJEHTHbIE OECKOHEUHO Majible
¢yHKIMU. BeraucieHne npenenoB ¢ MOMOIIBI0 SKBHBAJICHTHBIX OCCKOHEYHO MallbIX (DYHKIIWH.
OpnHocTOpoHHME TIpenienbl (YHKIMU B TOYKE. AKCHOMAa HENPEPHIBHOCTH MHOXKECTBA JEHCTBH-
TEJbHBIX 4YuCeNl. TOUHBbIE TPAHULIBI YHUCIOBBIX MHOXECTB. TeopeMbl O Ipelene MOHOTOHHOU
YUCIIOBOM mocienoBaTenbHocTU. Teopema Kantopa. HepaBenctso bepuysmiu. Yucno . Bropoit
3aMeuaTesbHbIN npenen. Jpyrue 3aMeuatenbHble Npeeinbl (TpeTuil, 4eTBEPTHIN, MAThIN). Tao-
JIMLIa SKBUBAJIEHTHBIX OECKOHEUHO MaNbIX (QYHKIHUH.

Tema 4. HenpepoiBHOCTh QyHKIuu [loHsTHE HempepbiBHON QyHKIMHU B Touke. Hempe-
PBIBHOCTb CYMMBI, Pa3HOCTH, IPOM3BEACHUS U YAaCTHOrO JABYX (QyHKUuH B Touke. Teopema o
BHECEHMU 3HAKa Ipezenia Mo 3HaK HenpepblBHOW QyHKIMH. Teopema o HempepbIBHOCTH KOMITO-
3unun QyHKIUH. OJHOCTOPOHHSISI HEPEPBIBHOCTh QYHKIMHU B TOUKE. TOUKU pa3pbiBa QyHKIMH.
Knaccudukanus touek pazpsiBa. OQHOCTOPOHHHE MpeaeIbl MOHOTOHHBIX (hyHKIMA. Teopema o
IPOMEKYTOUHBIX 3HAUCHUSIX HETIPEPBIBHON (DYHKIIMH.

Tema 5. HenpepsiBuble ¢yHKIMH Ha oTpe3ke lloHsTHe moamocienoBaTeabHOCTH. Teo-
pema bonbriano-Betiepmrpacca. Teopemsl BeliepiTpacca o HenmpepbIBHOW Ha OTpe3Ke (DYHKITHH.
Paznen 2. luddepenunanbaoe nucuancinenue GyHKIUN OJHON epeMeHHOI

Tewma 6. [IpousBoaHas GyHKIMHM OHOHN NepeMeHHoN OrmnpeneneHue Mpou3BOIHON PyHK-
un. [lonstue nupdepenuupyemoit pynkmum. Cesa3p nuddepeHupyeMocT GyHKINU ¢ e€ He-
npepbiBHOCTBIO. KacarenbHas k rpaguky ¢(yHKOuM. ['eoMeTpUYecKHil CMBICT NPOU3BOAHOM.
®u3nuecKuil CMbICI MPOU3BOAHON. IIpon3BoAHAS CyMMBI, pa3HOCTH, IPOU3BEICHUS U YaCTHOIO
nByx (ynkuuii. IlpaBuna nuddepenuupoBanus. IIpousBogHass KOMIO3ULIUM OBYX (DyHKIMIA.
[IpousBonanbie snemeHTapHbIX (yHKIMNA. [IponsBoaHas oOparHoil ¢pyHKIMU. [ unepbonnyeckue
(GyHKUIMU 1 UX Tpou3BoHbIe. [Ipon3BoaHbIE BRICIINX MOPAAKOB. [ToHATHE MapaMeTpU30BaHHOTIO
nytu. [Ipumepst. [IponsBoanas ¢yHkmy, 3aqaHHO napamerpuuecku. KacarenpHas k mapamer-
pu3oBaHHOMY NyTH. [Ipou3BoHas pyHKIIMH, 3aJaHHOI HESBHO.

Tema 7. Iuddepennnan GyHKuM ogHOM nepemenHorr Ompenenenue nuddepenimana
bynkun ogHoi nepemenHoi. Ilpumenenue nuddepennuana GyHKIUU B MPUOIUKEHHBIX BbI-
yrcneHusax. ['eomerpudeckuit cMmbicn auddepennnana GyHKIUNA OJHONH NepeMeHHOH. MexaHu-
yeckuil cMbIca nuddepernmana GyHkmu onHoi nepemerHon. Juddepennnan cyMMsl, pa3Ho-
CTH, TIPOM3BENEHHSI M 4YacTHOro ABYX ¢GyHkumi. [duddepenuman crnoxnoit ¢pynkmmu. dudde-
PEHLIMANIBI BHICIIUX MOPSAKOB.

Tema 8. OcHOBHBIE cBO¥icTBa A PepeHIUpyeMbIx GYHKINN 1 UX TpuMeHeHne Bo3spac-
TaHWe U yObIBaHHWe (QyHKIIMU B Touke. Teopema depma. Teopema Posurs. Teopema Jlarpamxka.
Teopema Komm. Bo3pacranue u yobiBanue (pyHKIIUN Ha YUCIOBOM MPOMEXYTKe. TOUKH MaKcH-
MyMa ¥ MuHMMyMa (yHkiuu. Heobxonumoe ycioBue CyIIECTBOBAaHHS 3KCTpeMyMa (YHKIHMU
OJTHOW TIepeMeHHOH. JlocTaToYHbIe YCIOBHUS CYIIECTBOBAHMS SKCTpeMyMa (DyHKIIMHM OJHO Te-
pemeHHON. OTbIcKaHHE HaMOOJBIIEr0 M HAaUMEHbLIEro 3HaueHus (yHKIMH, auddepeHuupye-
MOW Ha OTpe3Ke W Ha MHTepBajie. HampasiieHne BBITYKJIOCTH U TOYKH mepernda rpaduka GpyHk-

. 0
uuu. HeBepTukanbHble acUMOTOTHI rpaduka GyHKIMK. PackpbiTe HeonpeeneHHoCTe! THIa [5

00
u [;] C IIOMOIIBIO IIpaBHJIa JlonnTans. HpI/IMCHCHI/Ie ﬂHQ)(I)epeHHI/IaJIBHOFO HCYHCJIICHHUA AJIA UC-

cienoBaHus GyHKIIUH U TOCTPOSHUs e€ rpaduka.

Cemectp 2

Paznen 3. UnTerpanpHoe ucuncienrne GyHKIIMU OTHON TIEpeMEHHOM

Tema 9. HeomnpeneneHHslii uHTErpan YCIIOBHE MOCTOSHCTBA (PYHKIMU HA YHCIOBOM
npomexyTke. [Tonsitue nepBoodpazHoii. Teopema o mepBooOpazHoit. [ToHsATHE HEONpeaeTIeHHO-
ro uHTerpana. Tabuuia OCHOBHBIX HEONpEAEICHHBIX HHTErpanoB. CBONWCTBA HEONPEIEICHHOTO
uHTerpana. MHTerpupoBaHue MO YaCTAM B HEOIPEJAEIECHHOM MHTErpasie. 3aMeHa MepeEMEHHOM B
HeomnpeaeneHHoM uHTerpalne. Panmonansueie pyHkiun. [IpocTeiimue panuoHanbHble QyHKINN.
Paznoxxenne apoOHO-panmoHaNbsHOW (DYHKIMK Ha mpocredmue apoow. MHTerpupoBaHnue mpo-
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CTEHIINX panuoHaJIbHBIX (QYHKUMH. HTerpupoBaHue NpaBUIbHONW pPAalMOHAIBHON (DYHKIMH.
WHTerpupoBaHie HEMpaBUIIbHOM pannoHaibHON (pyHKIMK. MHTErpupoBaHie TpUroHoMeTpruye-
CKUX BbIpakeHUU. IHTerprpoBaHue HEKOTOPHIX BBIPAKEHUH, COAECPKAILNX PATUKAIIbI.

Tema 10. Onpenenennsiii uaterpan IloHsTHE ONpeneaeHHOrO HHTErpana. 3aaadu, KOTo-
pble TPUBOJAT K MOHATHIO ONpEeNeHHOTo HHTerpana. Heobxoaumoe ycioBue MHTETPUPYEMO-
ctu ¢pyHKIuM - €€ orpanndeHHOCTh. CymMmebl JlapOy u ux coiictBa. Kpurepuit uHTerpupyemo-
cti ¢yHKuuU. JloCTaTouHbIe YCIOBHUS MHTErpUpyeMocTH (yHKIHMU. CBOHCTBA OINpPENEIEHHOTO
uHTerpana. Teopema o cpeaneM. CylecTBOBaHUE EPBOOOPA3HBIX AJIsl HENPEPHIBHON (DYHKIIMH.
Teopema o dhopmyne Hetorona-Jleitonuna. MHTErpupoBaHue MO 4acTsIM B ONPEACTICHHOM UHTE-
rpajue. 3aMeHa NIEpEMEHHON MHTETPUPOBAHMs B ONIPEIEICHHOM MHTerpane. MHTerpansl 4eTHBIX
U HEYETHBIX (YHKIUH MO OTPE3Ky ¢ cepeAnHOi B Hyie. [loHsTHe 0 MPHUOIMKEHHOM BBIYUCIIE-
HUM OIPENIETICHHBIX UHTETrpaaoB. MeToibl BEIYUCIIEHUS ONPEAETICHHBIX UHTErpasloB Mo (HopMy-
JaM MpsSIMOYTOJIbHUKOB, Tpanenuii 1 CumIicoHa.

Tema 11. [Ipumenenue onpeneneHHoro uHTerpaia Kpaapupyemsie GuUrypbl Ha MI0CKO-
CTU M uX momany. Inomans KpUBOJIMHEWHON Tpanenyuy. Berauciienye miomaayu KpuBOJIHHEN-
HOro cexropa. OyHKIUM C OrpaHUYECHHBIM M3MEHeHueM. CHpsAMISEMOCTh M JJIMHA IIJIOCKOU
KpUBOU. BbIunciieHHe JIMHBI [1aJAKOM KpUBOW. BpluncieHue IIMHBI NIAJIKOW KpUBOU B JIeKap-
TOBBIX U IOJIAPHBIX KOOPAWHATAX.

Tema 12. HecoOcTBeHHBIE MHTETpajbl ¢ OECKOHEUHBIMHU IpEeiaMd WHTETPUPOBAHUS
[ToHsATHE HECOOCTBEHHOro0 MHTErpaja ¢ OECKOHEUHBIMHU IpejenaMu MHTerpupoBaHusd. Cxoau-
MOCTh HECOOCTBEHHBIX MHTErpajoB. Teopema o HecoOCTBeHHOM uHTerpaie. [loHsTne ocrarka
HecoOCTBEHHOI0 UHTerpana. Teopema 06 ocTaTke HECOOCTBEHHOIO MHTErpaa.

Pasnen 4. Psaasl

Tema 13. YUucnossie psaabl [lonstue yuciaoBoro psaa. Yactuunsie cyMmmbl psga. Cxons-
muecs U pacxonsauuecs paael. Cymma cxoaduerocs psaa. TeopeMa o reOMETpUUECKOM psiiE.
CrnoxeHue CXOASIMUXCS YUCIOBBIX PSIOB. Y MHOXKEHHUE CXOIALIETOCS YUCIOBOIO Psiia Ha YUCIIO.
OcraTku unciaoBoro psiaa. TeopeMbl 00 ocTaTKe CXOAsIIErocs yucioBoro psana. Heooxoaumoe
YCIJIOBUE CXOAUMOCTH YHMCIOBOrO psafa. 'apmonndeckuit psia. I[1onoxxureabHble YUCIOBBIE PSBL.
Kpurepuii cXxonMMOCTH NOJOKUTENBHBIX pA10B. CpaBHEHUE MOJIOKUTENBHBIX psiioB. [Ipu3Haku
Komm u Jlanambepa cXoAMMOCTH MOJOKUTENbHBIX Ps10B. HTErpanbHbIi NpU3HAK CXOAUMOCTH
MOJIOKHUTEIBHBIX PSIIOB M €ro NmpuMeHeHune. Teopema 00 0000IIEHHBIX TAPMOHHYECKUX PsiIax.
3Hakouepenyromuecs paasl. Teopema JleliOHuIa o 3HaKOUepeyOMUXCs psfax. AGCOMIOTHAS U
YCIIOBHAsl CXOJIUMOCTb psiioB. [losoxkurenbHas U oTpuLaTenbHasi 4acTu yucioBoro psaa. [pu-
3Haku Jlanmambepa u Ko aGComOTHON CXOAMMOCTH 4MCIOBOro psna. IlepecraHoBKa 4iIeHOB
YHUCIIOBOTO psisia. HeoOXxoqumoe u T0CTaTO9HOE YCIOBHS CXOAUMOCTH (Kputepuii Komm) gucio-
BOH IOCJIEI0BATEIBHOCTH U YMCIIOBOTO PsAa.

Tema 14. @yHKIMOHANIBHBIE TIOCIEIO0BATEIBHOCTH U (DYHKIIMOHATBHBIE psibl DyHKIH-
OHaJIbHas MOCJEN0BaTeIbHOCTh. O0JIACTh CXOAMMOCTHU U IpeenbHas QyHKIus. OyHKIMOHAIb-
HbIe psabl. O0IACTh CXOAUMOCTH M CyMMa (DYyHKIIMOHAIBHOTO psina. PaBHOMEpHast CXOAMMOCTD
(GYHKLIHMOHAJIBHON NOCIEI0BATENbHOCTH U (yHKIMOHAIBHOTO psifa. Teopema Beliepmtpacca o
PaBHOMEPHOHM CXOAMMOCTH (PYHKIMOHAIBHOTO psina. HeoOxoamMoe W MOCTATOYHOE YCIIOBHS
PaBHOMEPHOW CXOIUMOCTH (DYHKIMOHAIBHBIX PSAAOB M (YHKIMOHAJIBHBIX IOCIEI0BATEIbHO-
cteil. CBolicTBa paBHOMEPHO CXOJSAIMIMXCS (QYHKIIMOHATIBHBIX PSAIOB.

Tema 15. Crenennbie psiabl. Paznoxkenue ynkuuii B creneHHsle psaasl llonsrue cre-
neHHoro psiyia. Teopema Abenst 00 MHTEpBAlIe W PaInyce CXOAMMOCTH cTereHHoro psga. Cien-
CTBUS U3 TeopeMbl. TeopemMa 0 paBHOMEPHON CXOJUMOCTH CTENEHHOrO0 psiia. CBOMCTBA CTENEH-
HBIX PSIOB (HETIPEPHIBHOCTh CYMMBI; TOWIEHHOE MHTETPHpOBaHue U audhepeHnnpoBaHme cTe-
HNEeHHOTOo psaja). Pasnoxxenne GpyHKIUM B cTeneHHON psa. Teopema 0 eAMHCTBEHHOCTH pa3iioxke-
Hus QyHKuMH B creneHHou psin. @opmyna Teitnopa. Teopema 00 ycloBUM CXOOUMOCTH psla
Teiinopa. Psan Maknopena. Cxema pasznoxkeHust GpyHKIMM B cTreneHHoM psia. Teopema o pasino-
xennu Qpyukuuu f (x) = e* B crenenHoi psia. Teopema o pasnoxennu ¢yukiuu f (x) = sinx
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B cTerieHHOM psiji. Teopema o pasnoxkenun ¢pyHkimu f (X) = cos x B creneHHoi psia. Teopema o
paznoxennu pyakiun f (x) = In(1 + x) B crenenHoit psia. Teopema o pa3nokeHur QYHKIIMHU B
f (x) = arctg x crenennoii psa. Teopema o pasnoxennu Gpyukmmu f (x) = (1 + x)™ B GunHO-
MUaNbHBIN psaf. [IpuOnuKeHHbIe BEIUUCIEHUS C TOMOIIBIO CTETIEHHBIX PSIOB.

Tema 16. Tpuronomerpuueckue psanbl. Psg @ypee IloHsiTHe cTEneHHOro psiaa B KOM-
iekcHoi obnactu. Kpyr cxommmoctu cremnenHoro psina. Teopema AGens. IlokasarenpHas u
TPUTOHOMETPUYECKHE (DYHKIIMM KOMIUIEKCHON mepemeHHo. Dopmynsl Ditnepa. Tpuronomer-
puueckas cucreMa (GyHKIMNA U €€ OpTOrOHANBHOCTD. [IoHATHE TpUTOHOMETpUYECKOTo psina. Psan
®dypee. Kommnekcnas popma psaga Oypre. Cxogumocts psaga Oypwe. Teopema dupuxie. Psapt
10 KOCMHYycaM U cuHycaMm. CrenranabHble TPUEMBI pa3ioskeHus (GYHKIMHA B 3aBUCUMOCTH OT 3a-
JTAHHOTO WHTEpBasa pasznoxeHusd. [Ipumenenue TpuronomeTpudeckux psagoB Oypee B mpuOIn-
YKEHHBIX BBIYUCIICHUSX.

Cemectp 3

Paznen 5. luddepenunanbnoe ncuncinenne GyHKIUN HECKOJIBKUX MTEPEMEHHBIX

Tema 17. @yHKIIMU HECKOIBKHUX NepeMeHHBIX DyHKIMsA ABYyX nepemMeHHbIX. O0nacTh
OTIpeNieNIeHus] U 00JIacTh 3HA4YeHUH (DYHKIMM JBYX MepeMeHHbIX. CrocoObl 3amanust (QyHKIUN
IBYX nepeMeHHbIX. ['paduk GyHkunu ABYX nepeMeHHbIX. JIunuu ypoBHs. OyHKIUS HECKOIBKUX
nepemensbIX. [Ipenen ¢yHkum nByx nepeMeHHbIX. beckoHeuHo manble QYHKIMM M MX CBOM-
cTBa. HenpepbIBHOCTh B TOUKE (DYHKUUU ABYX NEpEeMEHHbIX. YacTHbIE MPOU3BOIHbIE (DYHKINU
HECKOJIbKUX MEepeMEeHHbIX. YacTHbIe MPUpAICHNs U YaCTHBIE MPOM3BOIHBIC (PYHKINHU JIBYX TIe-
pemeHHbIX. DYHKIMS IBYX NepeMeHHbIX, Tuddeperunupyemas B Touke. [Tonnplil nuddepenmman
¢ynkuun B Touke. HeoOxommmoe u mocTarodHoe ycioBusi IudepeHIupyeMocTd (yHKINU
IByX nepeMeHHbIX. [IpousBonHas u auddepennnan cioxxHoi GyHKIMN IByX nepeMeHHbIX. He-
siBHasl PYHKILUS ABYX NIEPEMEHHBIX, €€ YaCTHBIC TIPOU3BOTHBIE.

Tema 18. Brruucienre 4acTHBIX MPOU3BOIHBIX BBHICIIUX MOPSAAKOB (YHKIIUU HECKOIBKHUX
nepeMeHHbIX. [Ipon3BoIHAS 110 HAMPaBJICHUIO U TPAIUEHT (PYHKIIMH HECKOJBKHX MEePEMEHHBIX
YacTHble MPOU3BOIHBIE BHICIIMX MOPSAIKOB (GYHKIIMN HECKOJIbKUX MepeMeHHbIX. Juddepenmman
(GYHKIMU IBYX NMEPEMEHHBIX M €r0 OCHOBHBIE CBOMCTBa. J[uddepeHnuansl BRICIINX TOPSIKOB
byHKIUM ABYX nepeMeHHbIX. [Ipon3BoHas 1Mo HampaBlieHHI0 (YHKIIMH HECKOJBKUX IepeMeH-
HbIX. ['pasiveHT QyHKIMH HECKOIBKUX IEPEMEHHBIX B TOUKE.

Tema 19. DxcTpemyMmbl GyHKIIUM ABYX MepeMeHHbIX. Hanbospiiee 1 HauMeHblee 3Ha-
4yeHusl PyHKIMU JBYX NEpEeMEHHbIX MaKCUMMyM U MUHMUMYM (YHKIHHU JBYX MepeMeHHbIX. Kpu-
TH4yeckue Touku (yHKuuu. Heo6xoaumoe u A0CTaTOYHBIE YCIOBUS CYIIECTBOBAHUS dKCTPEMY-
Ma. AJTOPUTM HCCIEOBAaHUS (YHKLUMHU JIBYX MEPEMEHHBIX Ha 3KCTpeMyM. AOCOIIOTHBIE U
yCIoBHBIC SKCTpeMyMbl (pyHkuu. Teopema BeiiepmTpacca o CymecTBOBaHHM HAaUOOJBIIETO U
HAMMEHBIIETO 3HAa4eHUH (QYyHKIMHU. AJNTOPUTM IOHMCKa aOCONIOTHOTO AKCTpeMyMa (PYHKIUHU U
3aJaHHON 00JIacCTH.

Paznen 6. UHTerpansHoe ncuuciaeHue GyHKIUU HECKOJIBKUX MEPEMEHHBIX

Tema 20. /[IBoiinbie uHTerpansl OnpeneneHrne IBOMHOTO MHTErpaia. 3aaadu, MpUBOIs-
HIMe K MOHATHUIO ABOHHOTrO MHTerpana. OyHKIMs, HHTErpupyeMas B obsnactu. I eomeTpuueckuit
CMBICH ABOMHOTO MHTerpana. HeoOxoaumoe n J0CTaTOUYHOE YCIIOBHUS CYIIECTBOBAHUS ABOMHOTO
uHTerpana. CpolicTBa ABOWHOro uHTerpana. IloHstue nmoBTOpHOro MHTerpana. Brluucienue
JBOMHOIO HHTErpajia IMOBTOPHBIM HHTerpupoBaHueM. [loHsATHE peryispHOro OToOpaskeHus
wiockux obnacreil. Teopema o mpumepe peryisipHoro oroOpakeHus. Teopema o 3aMeHe mepe-
MEHHBIX B JIBOMHOM uHTerpaie. [IpeoOpa3zoBaHue ABOMHOTO MHTErpaia K MOJISPHBIM KOOpAUHA-
TaMm.

Tema 21. Tpoitabie uaTerpasibl OnpenesieHrue TPOMHOTO MHTETpasa. Berauciaenue Tpoii-
Horo uHTerpaia (teopemsl 1 u 2). TpoliHOW HHTETpai B MUIUHIPUUYECKUX U CHEPUIECKUX KOOP-
JMHATaX.

Tema 22. IlpumeHeHHe KpaTHBIX MHTErpaioB [IpuMeHeHue TBOWHBIX WHTETPAJOB (BBI-
YUCJIEHUE TUIONIa/Iei, MacC, CTAaTUYECKMX MOMEHTOB, MOMEHTOB MHEPLMHU M KOOPAUHAT LIEHTPA
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TSDKECTH IUIOCKUX (UTyp, 00bEMOB Tell, IIIONIAAeH moBepxHocTel). [[puMeHenne TpoiHbIX UH-
TErpajioB (BbIYHCIEHHE 00BEMOB, MACC, CTATUYECKUX MOMEHTOB, MOMEHTOB MHEPLIUU M KOOPIH-
HAT [EHTpA TSHKECTU MPOCTPAHCTBEHHBIX (HUTYD).

Tema 23. KpuBonuHelHble UHTETpaibl 3afadd, IPUBOAAIINE K MOHSATUIO KPUBOJIMHEH-
HBIX UHTETpanoB. OnpeneneHre KpUBOJIMHENHOrO HHTerpaia. KpuBoiauHeliHble HHTETpalibl Iep-
BOI'0 ¥ BTOPOI'O pojia. Y CIOBUE HE3aBUCUMOCTH KPUBOJIMHEMHOr0 MHTErpana 2-ro pojaa ot Gop-
Mbl myTd. CBOMCTBa KpPUBOJIMHEHHOrO0 MHTErpaja. BeluncieHne KpUBOJIMHEMHOIO MHTETpaa.
dusnueckuil cMbICI KPUBOJIMHEHHOrO MHTerpana. Beruucnenue pabotel cuibl. CBs3b MEXIY
JBOWHBIM U KPUBOJMHEWHBIM HMHTerpanamu. @opmyna Pumana-I'puna. [Ipumenenue Gpopmyibl
Pumana-I"puna.

Tema 24. IloBepxHocTHBIE HHTErpaisl OnpeseseHne NOBEPXHOCTHOIO MHTErpaia Inep-
BOTO poJa. BpruncieHne NOBEPXHOCTHBIX MHTETPAIOB NEepBOro poga. OnpeneneHue MoBepx-
HOCTHOI'O MHTErpajga BTOPOro poaa. BrluncieHne MoBEpXHOCTHBIX MHTETPAIOB BTOPOIrO poaa.
CBs13p MeXly NIOBEPXHOCTHBIMU UHTETPAJIaMU IIEPBOTO U BTOPOT'O POJIa.

Tema 25. Huddepenuuanpapie ypaBHeHus (OCHOBHBIE MOHATHS 00 OOBIKHOBEHHBIX
T depeHranbHbIX YpaBHEHUAX. 3aJauu, NPUBOASIIUE K JU(PepeHINaIbHbIM YPaBHEHUIM.
3amaua Kommu. Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTHU perneHus 3aaaun Komm. OcHOBHbBIE
TUNBl JU(QPEpEeHINATbHBIX YPABHEHUH MEPBOTo MOpsAAKa: ¢ pa3AessSOIIUMUC NEePEMEHHbBIMH,
OJTHOPOJHBIC, JMHEHHbIE MuddepeHanbaple ypaBHeHHs, auddepeHnnanbapie  ypaBHEHUS
bepuynnu, nuddepennuanbable ypaBHEHUs B MONHBIX AUdQepeHnmanax u alropuTMbl UX pe-
mienust. [punoxenus nudQepeHnnaibHbIX ypaBHeHUH iepBoro nopsiaka. JAunddepennuansase
ypaBHEHMsI BbICIIMX NOpsiakoB. 3anadya Kommu. [Tonstue o kpaeBbIx 3agavax ans qudepeHu-
IbHBIX ypaBHeHHH. OCHOBHBIE METO/IbI MIOHIKEHHS Topsiika AuddepeHnnanbHbIX ypaBHEHUH.
OpHoOponHbIE TMHEWHbIE M HEOAHOPOAHBIE JIMHEHHbIe auddepeHunanbupie ypaBHeHus. [1ons-
e obmiero pemenus. Onpenenurens Bpouckoro. @opmyna Jlnysumis-Octporpaiackoro. Me-
TOJI BapUallMM HEOIpeeeHHbIX KO (UIIMEHTOB pelIeHHs] HEOIHOPOIHBIX JTUHEHHBIX nudde-
peHIMANbHBIX ypaBHeHUH. JIuHelinbie nuddepeHuanbapie ypaBHEHUS ¢ MOCTOSTHHBIMUA KO3 (-
¢unmentamu. uddepennnanbrple ypaBHEHHS ¢ IPaBOil 4acThiO clielMaabHOro Buaa. Cuctemsl
Qg depeHnaIbHbIX YpaBHeHUH. Pemenus cuctem nuHeHBIX auddepeHInalbHBIX YpaBHEHUHA
C TIOCTOSTHHBIMU KO3 (D pHUITMEeHTaMHU.

Tema 26. Teopus nons Ilonarue ckansipHoro noss. IIpon3BoaHast Mo HaIpaBJICHUIO U
rpagueHT. llonarne BexkropHOro nossd. II0TOK BEKTOPHOrO IOJISA Yepe3 OPUEHTUPOBAHHBIE MO-
BepXHOCTH. OCHOBHBIE CBOWCTBAa M (DU3MUECKHI CMBICI MOTOKAa BEKTOpHOro mois. Teopema
Octporpaackoro. JluBepreHuns BEKTOPHOTO NOJsA U €€ cBoiicTBa. DU3nueckuil CMbICH AUBEP-
reHiuu BeKTopHoro mnoss. Ilonsrtue coneHompanbHoro mnoss. OCHOBHBIE CBOMCTBA COJIEHOM-
nansHoro nojs. Pa6ora cunoBoro mosns. Hupkynsanust BekropHoro nossi. Teopema Crokca. Po-
TOP BEKTOPHOTI'O MOJISI U €ro CBOKCTBA. [loTeHIManbHOE 1oJie, ero CBOMCTBA. Y CIIOBUE MOTEHIU-
aJbHOCTU chopMynupoBaHHble MenaeneM. OCHOBHbIE METO/bI T€HETHUKH.

4.1 Jlexkuun
Ne n/m Ha3Banue TeMbl O6beM yacoB
Ounas popma ‘ 3aounHas gopma
Cemectp 1

1. | Tema 1. MHOXXECTBO AEHCTBUTENLHBIX YHUCET 4

2. | Tema 2. DyHKIMM OJTHOM MEpEeMEHHOU 4

3. | Tema 3. [Ipenens 4

4. | Tema 4. HenpepbIBHOCTh (PYHKIIMH 4

5. | Tema 5. HenpepoiBHBIE (DYHKIMU OJHOM Tie- 4 6
pEeMEHHOU

6. | Tema 6. [Ipou3BosHas pyHKLUS OJHOM Mepe- 4
MEHHOM

7. | Tema 7. Iuddepenunan GyHKIINH OAHOH Te- 5




PEMEHHOI

8. | Tema 8. OcHoBHBbIE cBOlicTBa AU hepeHunpy- 5
eMBIX QYHKIMHA U UX IPUMCHCHHE
Hroro 3a 1 cemecTp: 34 6
Cemectp 2
9. | Tema 9. HeompeneneHHbI HHTErpal 4
10. | Tema 10. OnpeeeHHBIN HHTETPAT 4
11. | Tema 11. Ilpumenenne onpeneIeHHOTO HHTE- 4
rpaia
12. | Tema 12. HecoOCcTBeHHBIE HHTETPAIIBI C OECKO- 4
HEYHBIMU TpeJieliaMi UHTETPUPOBAHUS
13. | Tema 13. UncnoBbie psiibl 4 6
14. | Tema 14. ®yHKIIMOHAIBHBIE MTOCJIEIOBATEIb- 4
HOCTU U (YHKIIMOHAJIbHBIE PSIIbI
15. | Tema 15. Crenennsie psiabl. Paznoxenue 5
(GYHKIIUHU B CTETICHHBIE PSbI
16. | Tema 16. Tpuronomerpudeckue psabl. P 5
dypbe
HToro 3a 2 cemectp 34 6
17. | Tema 17. OyHKIIMU HECKOJIBKHX NEPEMEHHBIX 3
18. | Tema 18. Boruncienne 4aCTHBIX IPOU3BOTHBIX
BBICIIIUX MOPSIAKOB (PYHKIIMHA HECKOJIBKUX TIe- 3
pemeHHBIX. [Ipon3Bo/IHAS TI0 HANIPABIICHUIO H
rpaueHT QYHKINU HECKOJIbKHUX MEPEMEHHBIX
19. | Tema 19. DxcTpemymBbl GYHKIIMU IBYX TIepe-
MeHHBIX. Hanbomnbiiee u HauMeHbIIIee 3Have- 3
HUsl QYHKITUH JIBYX EPEMEHHBIX 6
20. | Tema 20. JIBoiiHBIE HHTETPAIIBI 3
21. | Tema 21. TpoifHBIC HHTETPAJIBI 3
22. | Tema 22. IlpuMeHEeHHE KPATHBIX HHTETPAJIOB 3
23. | Tema 23. KpuBoinHeHHbIC HHTETPAIBI 4
24. | Tema 24. TloBepXHOCTHBIE HHTETPAITBI 4
25. | Tema 25. luddepeHunanpable ypaBHEHUS 4
26. | Tema 26. Teopwus noJist 4
Hroro 3a 3 cemectp 34 6
Htoro: 102 18

4.4 IlpakTHuyeckue (CEeMUHAPCKHUE) 3AHATHS

Ne /m Ha3Banue TeMbl O0beM JacoB
Ounas dhopma ‘ 3aounas gopma
Cemectp 1

1. | Tema 1. MHOXXECTBO AEHCTBUTENLHBIX YHUCET 4

2. | Tema 2. OyHKIIUU OJJHOU NIEPEMEHHOM 4

3. | Tema 3. Ilpenensr 4

4. | Tema 4. HeripepbsIBHOCTh (DYHKIIMU 4

5. | Tema 5. HenpepsiBHBIC GYHKIMU OJHOI I1e- 4 6
peMeHHOU

6. | Tema 6. [IpousBonHas GyHKLUS OJHOM mepe- 4
MEHHOM

7. | Tema 7. Iuddepernnan GyHKINN OAHOHN TIe- 5

PEMEHHOI
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8.

Tema 8. OcHOBHBIE CBOMCTBA UG HEpeHITNPY-

eMBbIX QYHKIMHI U UX IPUMEHEHHE °
Hroro 3a 1 cemecTp: 34 6
CemecTp 2
9. | Tema 9. HeonpeneneHHbIl HHTETPAI 4
10. | Tema 10. OnpenesieHHBINA HHTETpal 4
11. | Tema 11. IIpumeHeHre onpeIeICHHOTO UHTE- 4
rpaia
12. | Tema 12. HecoOGcTBeHHBIE HHTETPATIBI C OECKO- 4
HEYHBIMU TIPEJICIIAMU HHTCTPUPOBAHUS 6
13. | Tema 13. UncaoBsie psibl 4
14. | Tema 14. ®yHKIIMOHAIBHBIC TTOCJICIOBATEIh- 4
HOCTU U (DYHKIIMOHAJILHBIC PSIIbI
15. | Tema 15. Crenennsle psiapl. Paznoxxenue 5
(YHKIIUU B CTCTICHHBIC PSIbI
16. | Tema 16. Tpuronomerpuueckue psanl. Psi 5
Dypre
Hroro 3a 2 cemecTp 34 6
17. | Tema 17. ®yHKIMU HECKOJBKHX NEPEMEHHBIX 3
18. | Tema 18. BriuucieHnne 4acTHBIX TPOU3BOTHBIX
BBICIIIX MOPSIKOB (DYHKIIMHA HECKOJIBKUX TIe- 3
pemeHHbIX. [Ipon3BoIHAS IO HATIPABIICHUIO U
IpaIueHT QYHKINU HECKOJIBKIX EPEMEHHBIX
19. | Tema 19. DxcTpemyMbl GYHKIMU ABYX Hepe-
MeHHBIX. Hanbomnpinee n HanMeHbIIIee 3Have- 3
HUsl QYHKIIUH IBYX MEPEMEHHBIX 6
20. | Tema 20. JIBoitHBIC HHTETPAIIBI 3
21. | Tema 21. TpoliHble HHTETPAJIBI 3
22. | Tema 22. [IpuMeHEeHHE KPATHBIX HHTETPAJIOB 3
23. | Tema 23. KpuBonHHEHHbIE HHTETPAJIBI 4
24. | Tema 24. I[1oBepXHOCTHBIC HHTETPAJIBI 4
25. | Tema 25. luddhepeHnnaibHbIe YpaBHEHHUS 4
26. | Tema 26. Teopus monust 4
Hroro 3a 3 cemecTp 34 6
Uroro: 102 18

4.5 JlaGopaTopHble padoThl 10 AUCLUILIMHE «BbIciIas MaTemMaTuka» He IPeayCcMOTpe-
Hbl y4€OHBIM IJIAHOM
4.6 CamocrosiTesibHasi padoTa

Ne i/

Ha3Banune TeMbI

O0beM yacoB

Bug CPC Ounasn 3aounasn
dopma dopma
Cemectp 1

1. | Tema 1. MHOX€ECTBO MOJArOTOBKA K KOHTPOJIb-

JIEHCTBUTEIIBHBIX Y- HOM paboTe, BBHITTOTHEHUE 9 16

cen VHJIUBUyaJIbHOTO 3a/a-

HUSA

2. | Tema 2. ®yHKIMYU OJ1- | TOATOTOBKA K KOHTPOJIb-

HOH IIEPEMEHHOU HOU paboTe, BHITIOJTHEHUE 9 16

WHIUBUTyIBHOTO 3a1a-
HUSA
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3. | Tema 3. [Ipenemnsrt

MOJATOTOBKA K KOHTPOJIb-
HOM paboTe, BBITIOJTHEHUE

WHAWBUIYATBHOTO 3a]1a- ? 16
HUs
4. | Tema 4. HenpepsiB- ITOATOTOBKA K KOHTPOJIb-
HOCTb (DYHKIIUU HOM paboTe, BHITIOTHEHUE 9 16
WHIAWBUIYATBHOTO 3a]1a-
HUs
5. | Tema 5. Henpepsis- MOJITOTOBKA K
HbIe QYHKIUU OHOU 10 17
MIEPEMEHHOMN
6. | Tema 6. [Ipou3BomHasi | MOATOTOBKA K KOHTPOJIb-
GbyHKIUS OJTHOM Te- HOM paboTe, BHITIOTHEHUE 10 17
peMeHHOU WHAWBUIYATBHOTO 33]1a-
HUs
7. | Tema 7. Auddepen- MIOJATOTOBKA K KOHTPOJIb-
nuan GyHKIUY OTHOM | HOM paboTe; BHIIOTHEHHE 10 17
MEPEeMEHHOMN WHIWBHUIYAIBHOTO 33712~
HUs
8. | Tema 8. OcHOBHBIC MOATOTOBKA K KOHTPOJIb-
cBoricTBa muddepeH- | HOM paboTe; BHIMOTHECHUE 10 17
UPYEeMBIX QYHKIIUN U | WHIUBUAYATHHOTO 33]1a-
UX IPUMEHEHHE HUs
Hroro 3a 1 cemectp 76 132
Cemectp 2
9. | Tema 9. Heomnpene- MOJITOTOBKA K KOHTPOJTb-
JICHHBIA UHTETpall HOM paboTe, BHITTOTTHEHUE 9 16
MHAUBUAYAIbHOIO 33/1a-
HUS
10. | Tema 10. OnpeeneH- | MOATOTOBKA K KOHTPOJIb-
HBII UHTETpa HOU paboTe, BHITIOTHEHUE 9 16
WHVBUIYATBHOTO 3a]1a-
HUs
11. | Tema 11. IIpumeHeHune | MOArOTOBKA K KOHTPOJIb-
OTIPEJICIIEHHOTO UHTE- | HOUM pa0oTe, BHIMOJIHEHNE 9 16
rpaia WHANBUAYAIbHOTO 33]1a-
HUS
12. | Tema 12. HecoO- MMOATOTOBKA K KOHTPOJIb-
CTBEHHBIC HHTETPAJIBI | HOM pa0boTe, BHITOJIHCHUE
¢ OeCKOHEYHBIMU TIpe- | MHAUBUIAYaJIbHOTO 3a/1a- 9 16
JIeIaMHA UHTETPUPOBA- | HUS
HUs
13. | Tema 13. Ynucnossie MOArOTOBKA K KOHTPOJIb-
pAabI HOM paboTe, BHIIOTHEHUE 10 17
WHAVBUIYATBHOTO 33]1a-
HUS
14. | Tema 14. ®yHKIHO- MOArOTOBKA K KOHTPOJIb-
HaJbHBIE TIOCEIOBA- | HOM paboTe, BHINOIHEHUE 10 17
TETHHOCTH M PYHKIHM- | MHIAWBHIYAJTLHOTO 3a/1a-
OHAJILHBIE PSLIbI HUs
15. | Tema 15. Crenenusie MMOATOTOBKA K KOHTPOJIb- 10 17
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psnel. Pasnoxxenne
(YHKIINU B CTENICHHbIE
psaBI

HOW paboTe, BBITIOTHEHUE
WH/IMBUYaJIbHOTO 3a]1a-
HUSI

16. | Tema 16. Tpurono- MOATOTOBKA K KOHTPOJIb-
METPUYECKUE PSIBI. HOW paboTe, BBHITIOJTHEHUE 10 17
Psan @ypee WHAUBUAYAJIBHOTIO 3a1a-
HHUS
Htoro 3a 2 cemecTp 76 132
Cemectp 3
17. | Tema 17. ®yHK1IMN MOJTrOTOBKA K KOHTPOJIb-
HECKOJIBKUX MIEPEMEH- | HOM paboTe, BHITOJIHCHNE 7 13
HBIX WHJIUBUyaJIbHOTO 3a/a-
HUS
18. | Tema 18. Beiuucienue | MOArOTOBKAa K KOHTPOJIb-
YaCTHBIX TTPOU3BO/I- HOI paboTe, BHIMOJTHEHUE
HBIX BBICHIUX MOPSI- WHJUBUIyaJIbHOTO 3a/a-
KOB (DyHKLIUU He- HUSA
CKOJIBKHMX M€PEMEH- 2 13
HbIX. [Ipon3BoiHAs 11O
HaIlpaBJIEHUIO U I'pa-
TUEHT PyHKIINH He-
CKOJIBKUX TIepEMEH-
HBIX
19. | Tema 19. DxcTpemymbl
(GyHKIMH IBYX TIEpe- | MOATOTOBKA K KOHTPOJIb-
MeHHbIX. Hanbonbiee | HOM paboTe; BBIOTHEHHE 7 13
Y HaWMEHbIIIEE 3Haue- | MHIMBUAYAIBHOTO 3a/1a-
HUSL QYHKITUH IBYX HUS
MePEMEHHBIX
20. | Tema 20. JIBoitHbIe MOJATrOTOBKA K KOHTPOJIb-
WHTETPaJTbI HO paboTe, BHIMOJTHEHUE 7 13
WHMBUTyaJIbHOTO 3a/a-
HHUS
21. | Tema 21. Tpoiinsie IIOArOTOBKA K KOHTPOJIb-
HMHTETpaJIbl HOI paboTe, BHIMOJTHEHUE 7 13
WHUBUTyaJIbHOTO 3a/a-
HHUS
22. | Tema 22. [IpuMeHeHHEe | MOATOTOBKA K KOHTPOJIb-
KpaTHBIX MHTETPAJIIOB | HOW paboTe, BHIIIOJHECHHE 7 13
WHJUBUTyaJILHOTO 3a/a-
HHUS
23. | Tema 23. KpuBonu- MOJAMOTOBKA K KOHTPOJIb-
HEWHBIC UHTETPAJIbI HOI paboTe, BHIMOJTHEHUE 3 13
WHIUBUTyaJIbHOTO 3a/a-
HUS
24. | Tema 24. IToBepx- MOArOTOBKA K KOHTPOJIb-
HOCTHBIE UHTETPAJIbI HOM paboTe, BHITOTHEHUE 8 13
WHIUBUTyaIbHOTO 3a/a-
HUS
25. | Tema 25. luddepeH- | mMOATOTOBKA K KOHTPOJIb- 8 14
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[UaJIbHBIC YPAaBHEHUSI | HOM paboTe, BHIIOJTHEHUE
WHJUBHIyaJIbHOTO 3a/a-
HUS

26. | Tema 26. Teopusi mosisi | MOArOTOBKA K KOHTPOJIb-
HOU paboTe; BHITIOTHEHNE

8 14
WHANBUAYAIBHOTO 33]1a-
HUA
Nroro 3a 3 cemectp 76 132
HTroro: 228 396

4.7 KypcoBble padoThl/MPOEKThI M0 AUCHUILINHE «BhIcIIasg MaTeMaTHKA» He Mpeay-

CMOTPeHbI Y4eOHBIM IVIAHOM
5. O6pa3oBare/ibHbIe TEXHOJIOTUU

[IpenonaBanne OUCLUIUIMHBI BEAETCA C MPUMEHEHHEM CIEAYIOUIMX BHJIOB 00pa3oBa-
TEJIbHBIX TEXHOJIOTHH:

— TpaJULMOHHbIE OOBSICHUTEIBHO-UUTIOCTPATUBHBIE TEXHOJIOTMH, KOTOpblEe o0ecreyu-
BAIOT JIOCTYIHOCTh Y4eOHOr0 MaTepHuasa sl OOJBIIMHCTBA CTYAEHTOB, CHCTEMHOCTh, OTPado-
TAHHOCTb OPraHM3ALMOHHBIX (OPM M IMPHUBBIYHBIX METOAOB, OTHOCUTEIBHO MaJlble 3aTPAaThl
BpPEMEHU;

— TEXHOJIOTMH TPOOJIEMHOr0 OOydYeHUs, HAIllpaBJICHHbIE HAa Pa3BUTHE MO3HABATEIbHOU
AKTUBHOCTH, TBOPYECKON CaMOCTOATEIBHOCTU CTYJCHTOB M HPEAINOJIararoliue MoCiIe10BaTeb-
HOE U 1IeJICHANpaBJIEHHOE BBIJBI)KEHUE Nepe]] CTYJAEHTOM IO3HABATEJIbHBIX 3aj]1ay, pa3peleHue
KOTOPBIX IMO3BOJISIET CTY/ACHTAM aKTHBHO YCBaWBaTh 3HAHHS (MCHOJB3YIOTCS MMOMCKOBBIE METO-
JIbl; IOCTAHOBKA IIO3HABATEJIbHBIX 3a/1a4);

— TEXHOJIOTHH Pa3BUBAIOIIET0 O0yUYEHHs, MO3BOJISIONINE OPUCHTUPOBATh YUEOHBINH MPO-
LIeCC Ha MOTEHLUAJIbHBIE BO3SMOXXHOCTH CTYJICHTOB, UX PEATU3ALMIO U Pa3BUTHUE;

— TEXHOJIOTMM KOHLEHTPUPOBAHHOTO OOYYEHHS, CyTh KOTOPBIX COCTOUT B CO3TaHUU
MaKCUMaJIbHO OJIM3KON K €CTECTBEHHBIM IICHUXOJIOTHYECKUM OCOOEHHOCTSM YEJIOBEUYECKOro BOC-
NPUATHS CTPYKTYPBI yU4EOHOTO MPOIecca U KOTOPBIE Jal0T BO3MOXHOCTH TTyOOKOTO M CHCTEM-
HOT'O M3YUYEHUs COJAEp)KaHUs y4eOHBIX MUCLMIUIMH 3a CUeT OObEJUHEHUS 3aHATHH B TeMaTuye-
CKue OJIOKH,

— TEXHOJIOTMU MOJYJBHOIO OOYYeHHs, JAOLIMe BO3MOKHOCTh OOecredeHuss TMOKOCTH
npouecca 00y4yeHusl, aJalTalluy ero K UHAUBUAYaIbHBIM MNOTPEOHOCTSIM U OCOOEHHOCTSIM 00Y-
qaoIMXcs (MPUMEHSIOTCS, KaK MPaBWIIO, MPH CAMOCTOSTEIbHOM OOyU€HHM CTYJIEHTOB IO MH-
JTVBHIyaJIbHOMY y4eOHOMY IUIaHY);

— TEXHOJIOTUU JU(PPEpEeHIIMPOBAHHOTO 00yUeHHs, 00eCIednBaONIe BO3MOKHOCTh CO-
3aHUsI ONTHMAJBHBIX YCJIOBUH JJIsl pa3BUTHS MHTEPECOB U CIOCOOHOCTEH CTYJIEHTOB, B TOM
YUCJIe M CTYAEHTOB C OCOOBIMU OOpa30BaTEIbHBIMU MOTPEOHOCTSAMH, UYTO MO3BOJISIET PEATU30-
BaTh B KyJIbTypHOOOPa30BaTEIbHOM MPOCTPAHCTBE YHUBEPCUTETA UICIO CO3aHUSI PABHBIX BO3-
MOYKHOCTEH JUIs IOJy4YeHHsT 00pa30BaHus;

— TEXHOJIOTMH aKTUBHOTO (KOHTEKCTHOT'0) 00YUYECHHSI, C TOMOILBIO KOTOPBIX OCYIIECTBIIS-
€TCsl MOJIEIIMPOBAHUE MPEIMETHOI0, IPOOJIEMHOIO U COLMATIBHOIO COZAEp KaHus Oyaylei npo-
(eccroHaTbHOM AEATENbHOCTH CTYJCHTOB (UCIOIb3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE METOIbI
o0y4eHus) u T.1.

MaxkcumanbsHast 3QQEeKTUBHOCTh MEJarorn4eckoro mporecca JOCTUTaeTcs MyTeM KOH-
CTPYMPOBaHUS ONTHUMAIBHOIO KOMILUIEKCA MEJarorn4ecKux TEXHOJIOTUH U (WIM) UX 3JIEMEHTOB
Ha JIMYHOCTHO-OPUEHTHUPOBAHHOM, NEATENTbHOCTHOM, AUAIOrMYECKOW OCHOBE W HCIOJIB30BAHUS
HEOOXOAMMBIX COBPEMEHHBIX CPEICTB O0yUCHHUS.

6. YueOHO-MeTOANYECKOE H POTPAMMHO-HH(OPMALMOHHOE
olecneyeHue JMCHUTNIMHBI:
a) OCHOBHasl JIMTepaTypa:
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1. Makcumenko B.H., Kypc maremarnueckoro ananmsa : yueOHuk / Makcumenko B.H. -
HoBocubupck : M3a-so HI'TY, 2016. (Cepus "Yuebuuku HI'TY") - ISBN 978-5-7782-2914-3 -
Texct : onekrponnwni // OBC "KoncymeranT crymenra" : [caiir]. - URL
http://www.studentlibrary.ru/book/ISBN9785778229143.html(nata obpamenus: 02.09.2019). -
Pexxum noctyna : o nmoanucke.

2. UBanoBa E.E., lubdepenunansuoe wicuncienne GyHKIUA OJTHOTO MEPEMEHHOTO :
yueOHuk it By3oB / E.E. MiBanoBa; on pen. B.C. 3apyouna, A.I1. Kpumienko - M. : U3narens-
ctBo MI'TY um. H. O. Baymana, 2017. - 407 c. (MaremaTtnka B TEXHHUYECKOM YHUBEPCUTETE) -
ISBN 978-5-7038-4631-5 - Tekcr : snextponnsiii / ObC "KoHcynbranTt cTyneHTa" : [calT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785703846315.nhtml (mata oOpaiueHus:
02.09.2019). - Pexxum octyna : 1Mo MOAMKUCKE.

3. Kupkunckuii A.C., MaremaTuueckuii aHanu3 : Y4yeOHoe mocooue mis By30B / Kup-
kuackuit A.C. - M.: Akagemuueckuii [IpoekT, 2019. - 526 ¢. (Gaudeamus) - ISBN 978-5-8291-
3040-4 - Tekct : anextponnbli // OBC "KoncynbranT crymenta" : [caitt]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara obpamienus: 02.09.2019). -
Pexwum noctyna : mo noJmucke.

4. Kocrenkas I'.C., Psagpl : yuebHoe mocodue / I'.C. Kocrenkas; b.I'. Bakynos, C.A. Jlo-
kyuyaeB — 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.htm| (mara o6pamenus: 02.09.2019). -
Pexxum noctyna : mo noamnucke.

5. IMactyxo 1.U., UaTEeTpanbHOE MCUKCIeHHE GYHKIIMN OJHOW MIEpeMEHHOM (Heompee-
JeHHBIA mHTErpan) : yuyebnoe mocobue / Ilactyxos .M. - Opendypr: OI'Y, 2017. - 100 c. -
ISBN 978-5-7410-1783-8 - Texkcrt : anektponnslit // ObC "Koncynbrant cryaenta” : [caiT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785741017838.html  (mara oOpaiueHus:
02.09.2019). - Peskum ocTyma : 10 MOAIMKCKE.

6. Posik C.X., IIpenensr. COOpHUK 3371249 U yrpaxHeHHid : yaeoHoe mocooue / Posk C.X. -
HoBocubupck : Uzn-so HI'TY, 2017. - 52 c. - ISBN 978-5-7782-3128-3 - TekcT : 31eKTpOHHBIN
// 3BC "KoHCynbTaHT cryaeHTa" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778231283.html (mara o6pamenus: 02.09.2019). -
Pexxum noctyna : mo noanucke.

7. bepman I'. H. COopHuMK 3amad 1Mo Kypcy maremaTudeckoro aHamu3a. — M.: Hayka,
1977. 8. demunosuu B.I1. COOopHUK 33124 U yHIpa)KHEHUH 110 MaTEMaTHYECKOMY aHAIHU3y. — M.:
Hayxka, 1977.

0) JoMOJIHUTEIbHAS JINTEpaTypa:

1. bermatoB A.X., Maremarnueckuii aHanu3: y4e0. mocodue: B 2 4. / bermatoB A.X. -
Hoocubupck : M3a-so HI'TY, 2016. - ISBN 978-5-7782-2927-3 - Tekcr : anexktponHsiii // ObC
"KoHcynbTaHT cTyneHTa" : [caliT]. - URL
http://www.studentlibrary. ru/book/lSBN9785778229273 html (zara obpamenus: 02.09.2019). -
Pexum noctyna : mo moJmucke.

2. I'azuzoBa H.H., CnenuanbHblil Kypc MO MaTeMaTHYECKOMY aHAJIMU3Y : yueOHOE MOCOo-
oue / I'azuzoBa H. H., Enukeesa C. P., Huxonona I'. A., Hukonosa H. B. - Ka3aus : U3gaTens-
ctBo KHUTY, 2018. - 116 c. - ISBN 978-5-7882-2418-3 - Tekcr : anexrponnsiii // 9bC "Kon-
CyJBTaHT cTyaeHTa" : [caiiT]. — URL :
http://www.studentlibrary.ru/book/ ISBN9785788224183 html (zara obpamenus: 02.09.2019). -
Pexum 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 -
Texkcr : onexkrponnesnidi // OBC "Koncynerant crygenta" : [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785778232167.html (mara ob6pamenus: 02.09.2019). -
Pexxum noctyna : mo noanucke.
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4. Nyoposun B.T., Jleknuu no maremaTtmdeckoMmy ananusy. Y.II : yueGHOE mocobue /
B.T. Iy6poBun - Kazans : U3n-so Kazan. yu-ta, 2016. - 140 c. - ISBN 978-5-00019-575-8 -
Texct : onekrponnwni // OBC "KoncymeranT crymenra" : [caiir]. - URL
http://www.studentlibrary.ru/book/ISBN9785000195758.htm| (mara ob6pamenus: 02.09.2019). -
Pexxum noctyna : o nmoanucke.

5. Kyapssues JI. JI. Marematuueckuid ananus: T. 1, 2. M.: Beiciias mkona, 1988.

6. ITuckynos H.C. luddepennunansnoe n uHTErpanbHoe ucunciaenus: T. 1, 2. M.: Hayka,

2001.

7. byty3os B. ®. Jlekuuu no mareMatuueckoMmy aHanuzy: T. 1, 2. M.: MI'Y, 2012.

8. Apxunos I'.1., CagoBanumii B.A., Uybapuko B.H. Jlekiuu nmo maremMaTudecKomy
aHanu3y. — 2-e u3a. — M.: Beicm. mik., 2000.

9. Ouvan 1O.C. COopHuk 3amay 1Mo MareMmarnueckomy aHanmm3y. — M.: IIpocsemnienue,
1981.

B) MeTOAMYECKHE YKAZAHUS:

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

Yacte 2. luddepenunanbHoe ucyucieHne (QyHKIUM HECKOJIbKUX MEPEMEHHBIX U €ro
MPUMEHEHUE :

1. Yyebnoe mocobue / O.H. Ue, A.B. Ckpunnukoa, C.B. Temankosa. — 'OY BIIO JIHP
«JIyranckuii HanMoHanbHBIA yHUBEpcUTeT MMEeHU Tapaca llleBuenko». — JIyranck: Kuura, 2018.
—-172c.

2. Mansiii B.B., Mansrit [1.B., lllenokos B.C. Meroandeckue yka3zaHus 1 KOHTPOJIbHbIE
3a1aHus K MPAKTUYECKUM 3aHATUSIM O aucuuiuimHe "Martemarndeckuil ananus". Pazaen "Teo-
pus mpexaenoB" (mis cryaeHToB Hampasienuit noarotoBku 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. Tapamanckuiit M.T., Yanas E.}O. KparHble, KpuBOJIMHEWHbBIE U IOBEPXHOCTHBIE UHTE-
rpansl: YdyeOHoe nocodwue. - Jlyranck: M3a-so JIHY um. B.Jlans, 2019. - 157 c.

I) HHTePHeT-pecypchl:

MuHUCTEPCTBO oOpazoBaHHs u HayKu Poccuiickoit ®denepannun —
http://MmuHOOpHAYKH. P/

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

MuHnuctepcTBo oOpa3oBanusi u Hayku Jlyranckoir Hapomnoit PecmyOmmknm —
https://minobr.su

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

[Topran ®enepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAAPTOB BBICHIETO 00-
pa3oBanus — http://fgosvo.ru

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

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

denepanbHbIil 1IEHTP HHOOPMAIIMOHHO-00pa30BaTebHBIX pecypcos — http://fcior.edu.ru/

DNEeKTpOHHBIC OMOIMOTEYHBIE CUCTEMBI 1 PECYPCHl DIIEKTPOHHO-OMOIMOTEYHAsI CUCTEMa
«KoncynbTanT crymenTa» — http://www.studentlibrary.ru/cgi-bin/mb4x

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

WNndopmannonsslii pecypc 6ubnmnorekn odpasoBaTenbHOl opranu3anun Hayunas 6u0-
mroteka umenu A. H. Konsiea — http://biblio.dahluniver.ru/
7. MaTrepuaibHO-TeXHUYECKOe o0ecredeHne I CHUIITUHbI

OcBoeHne TUCHMILIMHBI «Bpiciias MaTeMaThka» HpeanojiaraeT UCHOJIb30BaHUE aKajle-
MUYECKUX ayIUTOPHI, COOTBETCTBYIOUINX EHCTBYIOIIUM CAHUTAPHBIM U MPOTHUBOMOKAPHBIM
npaBujaM U HOpMaM.
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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/

[Mpouee: pabouee MecTO MpenoaBaTelis, OCHAIICHHOS KOMIIBIOTEPOM C J0CTyNoM B MH-

TEPHET.

[Iporpammuoe obecrieueHue

DYHKIHOHAIBHOE

Ha3Ha4YCHHE

becniaTHoe mpo-
rpamMMHoe odecreve-
HHE

CceblIkH

OducHblii makeT

Libre Office 6.3.1

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

OHepaHI/IOHHaﬂ CHUCTCMa

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

ITouyTOBBII KJIMEHT

Mozilla Thunderbird

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

Dails-MeHeHKED

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/

8.0ueHouHbIe cpeacTBa MO AMCHUIJINHE

IMacnopr

OLCHOYHBIX CPEJCTB 0 Y4eOHOH TUCHHILJIMHE

«BrpIcmias MaTeMaTHKay

Onucanne ypoBHEH COPMUPOBAHHOCTH U KPUTEPUEB OIICHUBAHMS KOMIIETEHITMI HA dTanax ux
(GhopMHUPOBaHMSI B XOJI€ M3YUCHHS TUCITUTLIMHBI

Irta | Kon YpoBHU c()OPMHPOBAHHOCTH KOMITe- Kpurtepuu
n KOMIle- | TeHIHH OlLleHUBAHHUS KOMIIETEHIIUH
TeHIHH
IHoporoswrit 3Haert:

i E . YK-1.1. 3nare: MeToauku noucka, c00- | : METOJUKH MOUCKa, cOopa U 00-
= e < QEI) pa u o0paboTku uHpOpMAIMK; aKTyallb- | pabOTKH HHPOPMAINH; aKTyalb-
E £ 5 Q | b poccuiickie u 3apyOeXHbIEe HCTOUY- | HbIE POCCHHCKHE U 3apyOeKHBIC
= = g 5 | HEKH nHdopmaruu B chepe nmpodeccruo- | MICTOUHUKH HHPOPMAIMH B cepe
s E g E{ HAJIHOW JIEATENIBHOCTH; METOJ CHCTEM- | MPO(ECCHOHAIBLHOW  JesITeIbHO-
E E T g | HOro aHamhsa CTH; METOJ] CHCTEMHOTO aHaJH13a

S .

3 E = | bazoBpIil Ymeer:

a s ’_EQ :YK—I.Z. YMeTh: NPUMEHSATh METOJIMUKHU | IPUMEHITh METOJMKH IIOUCKa,

9 = £ 3 moucka, cbopa u 06paboTku mHDOpMa- | cOopa 1 06paboTKH HHDOPMAIIHHE;

z 2 % § IIMH; OCYIIECTBIIATH KPUTUICCKHIA aHAIIN3 | OCYIIECTBIISATh KPUTHUECKUI aHa-

S § £ 4 u cunre3s mHpOPMALMH, TIOTYYEHHOH M3 | I3 M CHHTE3 MH(OPMAINH, MO-
= é)g 2 EpaSHHXV UCTOYHUKOB; MPHUMEHATHb CHU- | Iy4YeHHOH M3 pa3HBIX HCTOYHN-
= O = % § CTEMHBIH IMOAXOJ Ul PELICHHS [OCTAB- | KOB; HPUMEHSATh CHCTEMHBII OJI-
S — § = E JICHHBIX 3a/1a4 XOJ JUIsl PelIeHUs! MOCTaBIEHHbIX
S |HEE anas
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3aKkaI09NTEeNbHBINA

Boicokuid

VK-1.3. BnageTs: HaBbIKaMU IOMCKa,
cbopa u 00pabOTKH, KPUTHIECKOTO aHa-
JU3a ¥ CUHTEe3a WH(OpPMAIIUU; METO U~
KOM CHUCTEMHOTO MOX0/1a JJIS PEIIeHUs
IIOCTABIICHHEIX 3a7a4

Baaneer:

HaBBIKaMU MOHUCKa, cOopa u odpa-
00TKH, KpUTHUECKOTO aHaJIn3a U
CHHTEe3a UHPOPMALIUU; METOIU-
KOH CHCTEMHOTO0 MOAXO0Aa JUIs
pELIEHNUs IOCTABJIEHHBIX 3a7a4

HavyaabHbIH

OcHOBHOM

OIIK-2. CnocoOeH UCIIOIb30BaTh MaTeMaTU4YCCKUEC, Q)HBHHGCKI/IC, (bI/ISI/IKO'XI/IMI/ILIGCKI/Ie, XUMHNYECKHE METOABI AJIs1

PEIICHUS 3a1a4 HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTHU

IToporosbIiit

. OIIK-2.1 3HaTth ¥ UCHONB30BATh AM]-
(dbepeHManbHbIle W HWHTETPAIbHBIC WC-
yncnenus, nupdepeHranbabie ypaBHe-
HUW, TEOPUIO BEPOSITHOCTEN U MaTeMaTH-
YECKYIO0 CTaTUCTUKY

OIIK-2.2 3HaTh 1 UCNOIB30BAThH (pr3Hye-
CKHE 3aKOHbI Y MPUHIMIIBI B CBOEH IpO-
(heccuoHanbHON NeSTELHOCTH

OIIK-2.3. 3HaTb M UCNOJL30BaTh 3aKOHBI
ANEKTPOTEXHUKH, TTPUHIIMITBI JTCHCTBUS U
METOJIBI PacyeTa THUIOBBIX JIIEKTPOTEX-
HUYECKHUX U JJICKTPOHHBIX YCTPOUCTB IS
pEelICHHUs BO3HHKAIONMIMX  (PU3UIECKIX
3aJ1a4, CaMOCTOSATEIBHOTO MPHOOPETEHUS
(¢u3MUecKUx 3HAHWH, ISl TOHUMAaHUS

3Haer:

3HaTh U HUCMONB30BaTh audde-
peHIMANbHBIE W WHTETPajbHbIC
ucuucienus, 1updepeHnnanbHble
YPABHEHUH, TEOPHUIO BEPOSITHO-
CTel M MaTeMaTU4YecKylO CTaTH-
CTHKY

3HaTh U WCIOJIb30BaTh (huzmue-
CKHE€ 3aKOHBI U MPHUHIUIIBI B CBO-
el TpoQeCCHOHAIBHON JIeATEIb-
HOCTH

3HaThb M UCHOJb30BaTh 3AaKOHBI
INEKTPOTEXHUKH, TIPUHLIUIIBI JCH-
CTBHS M METOJABI pacyera THUIIO-
BBIX  DJIEKTPOTEXHUYECKUX U
3JIEKTPOHHBIX YCTPOMCTB Ul pe-

NPUHIMIIOB ~ pabOThl  MPUOOPOB W | MICHHWS BO3HUKAIOMIUX (QH3HUe-
YCTPOMCTB. CKHX 3a/lad, CaMOCTOSITEIILHOTO
npuoOpeTeHuss (HU3NYECKUX 3HA-
HUH, I IOHUMaHWs TIPUHIIATIOB
paboThI TPUOOPOB U YCTPOUCTB.
ba3oBbrii Ymeer:

OIIK-2.4. YmMeTh BRIOUpATh M PACCUUTHI-
BaTh 000OpyAOBaHHE MJIsi TNPOBEICHHS
XUMHKO-TEXHOJOTHYECKHUX IIPOIECCOB

OIIK-2.5. YmeTs mpumeHsTh B mpodec-
CHOHAJIBHOW JESATEIHLHOCTH €CTEeCTBEH-
HOHAy4YHbIE U OOIIENHKEHEPHBIE 3HAHUS

OIIK-2.6. YMeTh HUCHOJB30BaTh B MPO-
(hecCHOHANTLHOUW JIeATEIHPHOCTH OCHOBBI
MOJICJIMPOBAHUS  pEaNbHBIX OOBEKTOB,
OCHOBBI PAacueTOB W KOHCTPYHPOBAHHS
JJIEMEHTOB TEXHUYECKOTO 000pYyA0BaHUS
0 KPUTEPHSIM pabOTOCTIOCOOHOCTH

YMeTh BbIOUpaTh U PACCUUTHIBATH
o0opysoBaHuEe IS TPOBEICHUS
XUMHUKO-TECXHOJOT'NYCCKUX Ipo-
1IECCOB

YMeTp mpuUMEHSTh B MpoeccHo-
HAJBbHOM  JICATEIBHOCTH  eCTe-
CTBCHHOHAYYHBIC U O6IIICI/IH)K€-
HEpHBIC 3HAHUS

VYMeTs ucnonbp3oBaTh B mpodec-
CHOHAJIBHOM JEATEIbHOCTH OCHO-
Bbl MOJCIIMPOBAHUS PEaJbHbBIX
O00BEKTOB, OCHOBBI PpPAacyeTOB U
KOHCTPYHPOBAHUS AIIEMEHTOB
TEXHUYECKOTO O00OpYIOBaHUS IO
KpUTEepUsIM paboTOCIOCOOHOCTH
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Bricokuii

OIIK-2.7. Bnanerb HaBbIKAMU pEILICHHE
WH)KEHEPHBIX 3a7[a4 C MPUMEHEHUEM Me-
TOJIOB MAaTEMaTHYECKOI'0 aHallM3a, TeOo-
pUH  BEpPOSITHOCTHU W MaTeMaTHYECKOM
CTAaTUCTUKH, pelIaTh YpPaBHEHUS U CH-
cTemMbl Ju(depeHInaTbHbIX YpaBHEHUN

Baapeer:

HaBbIKaMU PEIIEHUE NHKXECHEPHBIX
3aa4 C NPUMEHEHHEM METO/I0B
MaTEMaTHYECKOTO aHajlIu3a, Teo-
pUU BEPOSITHOCTU U MaTeMaTruye-
CKOM CTaTUCTUKH, PEIIaTb ypaB-
HeHus U cucreMbl auddepeHIu-

’E MPUMEHHUTEIHHO K PEAIbHBIM MpoIleccaM | albHBIX ypaBHEHUH MPUMEHH-
E TCJILHO K peajIbHBIM IIpoleccaMm
= OIIK-2.8. Bnagetr HaBBIKAMH MaTeMa-
E THYECKOTO MOJICITMPOBAHUS TEXHONIOTH- | BiajeTh HaBpIkaMu MaTeMaTHUe-
X YECKHUX MPOLIECCOB U 00paOOTKH IKCIIe- CKOTO MOJICITMPOBAHHUSI TEXHOJIO-
§ PUMEHTAIIbHBIX TAHHBIX THYECKUX TPOIECCOB U 00paboT-
E KU SKCIIEPUMEHTATbHBIX TAHHBIX
[Tepedenb KOMTIETEHITHIA (JIEMEHTOB KOMITETEHITUH ), HOPMHPYEMBIX B PE3yJIbTATE OCBO-
€HHs Y4eOHOMN NUCIUILIMHBI
Tembl Orarnsl hop-
No Kon CDOpMYJ'II/IpO]EKa KOH- | MHaukaTopsl 10CTH- yaeGHOM MHPOBaHI
KOMIIE- | TPOJIUPYEMOU KOMIIe- | KCHHSI KOMITETECHITUN
/1 IUCIAILIN- (cemectp
TEHIIUU TEHLIAU (0 TUCTIUTIIIMHE)
HBI U3Yy4EHHUS)
1. YK-1 Criocoben ocymects- | YK-1.2. Vmers: mpu- | Tema 1-26 | Cemectp
JSTh IOUCK, KPUTHUYE- | MEHSATh METOIUKHU T0- 1,2,3
CKHI aHaJIU3 M CUHTE3 | UCKa, cOopa W oOpa-
uHpoOpMaInH, PH- 00TKM uH(pOpMAINH;
MEHSTh CUCTEMHBII OCYUIECTBIISATh KPUTH-
MOAXOJT AJISL PEIICHUsT | YeCKHid aHallu3 U CHUH-
MIOCTABJICHHBIX 33714 | Te3 uHpopmanuu, mo-
Jy4EHHOU H3 PA3HBIX
HUCTOYHUKOB; IpHUMe-
HSITb CUCTEMHBIN IMO/I-
XOJl [l pElIeHHUs Io-
CTaBJICHHBIX 3a/1a4
VK-1.3. Bnagets:
HABBIKAMU TIOMCKA,
cbopa n 06paboTKH,
KPUTHYECKOTO aHAIIU-
3a ¥ cuHTE3a HHPOP-
MaIliM; METOINKON
CHUCTEMHOTO TT0JIX0/1a
JUTSL PEIICHUS TTOCTaB-
JICHHBIX 3aJ1a4
2. OIIK-2 Cnoco6en ucnionb3o- | OIIK-2.1 3nate u uc- | Tema 1-26 | Cemectp
BaTh MaTeMaTH4e- nmoyib30oBaTh  audde- 1,2.3
ckue, Gpu3nIecKue, pEHIMANILHBIC U WHTE-
(U3UKO-XMMHUYECKHE, | FpajibHblEe  HCYHCIe-
XHUMHYECKHE METOJBI | HUS, mudhepeHIm-
JUISL pellIeHus 3a1a4 albHbIE  YpaBHEHHIA,
npogeccuoHaTbHON TEOPHIO  BEPOSITHO-
JIeSITeNIbHOCTH CTeil M MareMaruye-
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CKYIO CTaTHCTHKY
OIIK-2.2 3HaTh U Huc-
M0JIb30BaTh  (u3nye-
CKHE 3aKOHBI U TPUH-
UUNBI B CBOEHW TMIpoO-
dbeccuoHanpHON jes-
TENHHOCTH

OIIK-2.3. 3HaTh U uc-
MOJIE30BaTh  3aKOHBI
AIEKTPOTEXHUKH,
MPUHIUIIBL  ACHCTBUSA
U METOJbl pacuera
TUTIOBBIX DJIEKTPOTEX-
HMYCCKUX U DIICK-
TPOHHBIX  YCTPOWCTB
JUISl pEILlEHUsT BO3HU-
Karommx (PU3NIeCcKux
3aJa4, CaMOCTOSTEIb-
HOTO  MPUOOpETEeHus
buznyecKux 3HAHUIA,

JUISt MTOHMMAaHHUS
MPUHLIUIIOB  paboThI
npuOopoB u
YCTPOMCTB.

OIIK-2.4. YMeTh BBI-
OupaTh M PaCCUHTHI-
BaTh  000OpyJOBaHHE
JUISL TIPOBEJCHUS XH-
MHKO-

TEXHOJIOTUYECKNX
MIPOIIECCOB
OIIK-2.5. YMeTh

MPUMEHSTH B mpodec-
CHOHAJIbHOM JCATEIIb-
HOCTH  €CTECTBCHHO-
Hay4yHble M OOIICHH-
JKEHEpHBIC 3HAHUS
OIIK-2.6. Ymerp wuc-
MoJIb30BaTh B IIPO-
dbeccuoHabHOU  Jesi-
TEJIHHOCTH OCHOBEI
MOJCIIUPOBAHUS  pe-
allbHBIX 00BEKTOB,
OCHOBBI PacyeToB U
KOHCTPYHPOBAHUS
DJIEMEHTOB TEXHUYE-
cKoro o0OopyaoOBaHUs
Mo KpUTepusiM pado-
TOCIIOCOOHOCTH
OIIK-2.7. Bnanets
HaBBIKAMHM  PCIIICHUE

20




WH)KEHEPHBIX 3a]ad C
NPUMEHEHUEM METO-
JIOB MaTEeMaTHIECKOTO
aHanlu3a, TEOpHH Be-
POSITHOCTH W MareMa-
TUYECKOI CTaTHCTHUKH,
pemarb ypaBHEHUS U
cucreMsl uddepen-
[IUAJTBHBIX YPaBHEHUI
IPUMEHHUTEIBHO K pe-
QIBHBIM TIpOIIecCcaM
OIIK-2.8.  Bnanmets
HaBBIKAMHU MaTeMaTH-
YEeCKOro MO/JIEJINPOBa-
HUS TEXHOJIOTHYECKUX
npoleccoB U obpa-
OOTKH  AIKCIIEPUMEH-
TaJIbHBIX JIaHHBIX

Ilokazatenu u KPUTCPUH OLICHHUBAHUA KOMHGTGHHHﬁ, OITMCaHHUC HIKAJ OIICHUBAHUA

OCYIIECTBIIATh KPHUTHU-
YeCKUM aHajau3 U CHH-
Te3 uH(pOpMAIHH, II0-
JIYYEHHOH W3 Pa3HbIX
HUCTOYHUKOB; TIPHUMeE-
HATH CUCTEMHBIN ITOM-
XOJ JUIsl PEIIeHUs TO-
CTaBJICHHBIX 3a]1a4
VK-1.3. Bnagets:
HaBBIKAMM ITOMCKA,
cOopa 1 006paboTKH,
KPUTHYECKOTO aHAJN-
3a ¥ cuHTe3a uHpOop-
MAaIliH;, METOIUKON

HOTO aHaJu3a
YmMmern: npume-
HATHh MCETOAUKHN
MOMCKa, cOopa u
00paboTKH HH-
dbopmarnuy;
OCYILIECTBIIATh
KPUTUYECKHI
aHallu3 U CHH-
Te3 uHpOpMa-
oy, T10JIy4YCH-
HOM M3 pa3HbIX
WCTOYHUKOB,;
IPUMEHSTh CH-

No [Tnanupyemsie | Koutponupy- HanMerosa-
o/ Kox komme- | MHIuKaTOpHI 10CTH- pe3yIbTaThI €MBIE TEMBI S —
TEHLIUU KEHUSI KOMIIETCHIIUN o0y4eHus 1o yueOHoil uc-
I HOTO CPEJCTBA
JICTIATUTAHE ITUTUTAHBI

1. | YK-1 Coo- | YK-1.1. 3nate: mero- | 3nath Meroau- | Tema 1-26 ®poHTaJIbHBIE
coOeH ocCy- | TUKH TOUCKa, coopa U | Ku TIOUCKA, Y UHIUBUTY-
HIECTBIATh | 00paboTku uH(opma- | cbopa u obpa- aJIbHBIE OIIPO-
MOKUCK, KpU- | IMU; aKTyaJlbHble poc- | 00Tk  UH(Op- ChI; KOH-
TUYECKUN cHiickue M 3apyOex- | Mallud;  aKTy- TPOJIBHBIE Pa-
aHalM3 W | Hble HMCTOYHUKU HH- | aJlbHBIE  pOC- OOTBI; UH/IU-
CHUHTE3 MWH- | popmauuu B cdepe | cuiickue u 3a- BUyaJIbHBIE
dbopmaruu, | mpodecCuoHAIbHON pyOexxHBIE WC- 3aJlaHus, MPO-
NPUMEHATh | AEATENbHOCTH; METOJ | TOYHUKH  HUH- MEXXyTOUHas
CHUCTEMHBIH | CUCTEMHOIO aHaiu3a | popmanuu B aTTecTanus
moaxon mns | YK-1.2. Ymers: mpu- | chepe mpodec- (aKx3ameH)
pereHus MEHSITh METOIHMKH IO- | CHOHAIBHOM
MOCTaBJICH- | UCKa, cOopa W o0pa- | AeATeIbHOCTH;
HEIX 3a51a4 00Tk WHPOPMAIHNH; | METOJ CHCTEM-
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CUCTCMHOTO ITOAX0aa
AJI1 peHICHUS MTOCTaB-
JICHHBIX 3aJa4

CTEMHBIA  IIOM-
X0 JUIsl perie-
HHS TIOCTaBJICH-
HBIX 3aJ1a4
Biaanern.
HaBBIKAMH  II0-
nucka, cbopa u
00paboTKH,
KPUTHUYECKOTO
aHalli3a W CHH-
Te3a uH(popMa-
LMK,  METOJIHU-
KOHM CHCTEMHO-
ro moaxojaa Jjs
pemeHust  1o-

CTaBJICHHBIX
3a1a4

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

Cnocoben nmoyib30BaTh  audde- | moap30BaTh Y UHIUBUTY-

WCIIONIb30- | PeHIMAJIbHbIe U HHTE- | AU(depeHIn- aJbHBIE OIPO-

BaTh Mare- | TPAJIbHBIC  WCYHCIIC- | AJIbHBIC U WHTE- CBI; KOH-

MaTuye- HUS, muddepeHnu- | rpajdbHble  HC- TPOJIbHBIE pa-

ckre, GU3n- | AIbHBIC  ypaBHEHWH, | YHCIICHUS, OOTBI; HH]TU-

yeckue, pu- | Teoputo BeposiTHOCTEH | AuddepeHin- BUJyalbHbIC

3HMKO- U MaTeMAaTHYEeCKyIO | albHBIE  ypaB- 3aJlaHusl, Ipo-

XUMHYe- CTaTUCTUKY HEHUH, TEOPHIO MEXKYTOUHAs

ckue, xu- | OIIK-2.2 3Hath U ucC- | BEpOSATHOCTEN U aTTecTamus

MHYECKUE MoJIb30BaTh  (pu3uye- | MaTeMaTH4e- (?K3aMeH)

METO/Ibl JJISl | CKM€ 3aKOHbI U HPUH- | CKYIO CTaTHCTHU-

pelieHus UMbl B CBOEH TMpo- | Ky

3ajad  1po- | peccuoHanbHOM nes- | 3HaTh W MC-

(beccuo- TEJBHOCTU MoJIb30BaTh (Hu-

HaJIbHON OIIK-2.3. 3HaTh U uC- | 3UYECKUE 3aKO-

NESTENIbHO- | MOJIb30BaTh  3aKOHBI | HbI M MPUHITUIIBI

CTH AIEKTPOTEXHUKH, B CBOCH TIpo-

MPUHIUIIBI IEUCTBUS U
METOJIbl pacuera TH-
MOBBIX 3JEKTPOTEXHU-
YECKUX M DJIEKTPOH-
HBIX YCTPOMCTB st
pelieHusT BO3HHKAIO-
mux (QU3NYecKux 3a-
Jla4y, CaMOCTOSITEIbHO-
ro mpuodpereHust Gu-
3UYECKUX 3HAHWM, I
MMOHUMAHUS TPUHLHU-
OB pabOThI MPUOOPOB
U YCTPOUCTB.

OIIK-2.4. YMeTb BHI-
OupaTh U PACCUUTHI-
BaTh  00OpyJIOBaHUE

dbeccrnonanpHOU
eATEIbHOCTU
3HaTb ©  HC-
I0JIb30BaTh 3a-
KOHBI  3JICKTPO-
TEXHHUKH, TIPHUH-
UMbl JTENUCTBUS
U METOJBl pac-
yera THIIOBBIX
3JIEKTPOTEXHHU-
YeCKHX M DJICK-
TPOHHBIX
YCTPOMCTB IS
pemieHust  BO3-
HUKaomux Gu-
3UYECKHX 3a/ad4,
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i1 MPOBCACHUA XU-
MHKO-

TEXHOJIOTUYECKUX
MPOIIECCOB
OIIK-2.5. VYmers

MPUMEHSTh B mpodec-
CHMOHAJBbHON JeSITeNb-
HOCTU  €CTECTBEHHO-
Hay4YHbICE W OOIIEHH-
JKEHEPHbIE 3HAHUS
OIIK-2.6. YMmerp wuc-
MOJIb30BaTh B Mpodec-
CUOHAJILHON JeATeNb-
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
WHXKCHEPHBIX 3a/1ad C
MPUMEHEHUEM  METO-
JIOB MaTeMaTHIEeCKOTO
aHalu3a, TEOpUH Be-
POSITHOCTH M MaTeMa-
TUYECKOW CTaTHCTUKH,
pemars ypaBHEGHUS U
cucteMbl  auddepeH-
[MUATBHBIX ypaBHCHUU
MPUMEHUTEIBHO K pe-
QJIBHBIM TIpOIIecCcaM
OIIK-2.8. Bnanets
HABBIKAMU MaTeMaTH-
YEeCKOr0 MOJEINPOBa-
HUSl TEXHOJIOTHYECKHX
poleccoB U oOpa-
OOTKH  DKCHEPUMEH-
TaJdbHBIX JTAHHBIX

CaMOCTOSITEIb-
HOTO TpHOOpe-
TeHus: (usmnue-
CKHX  3HaHHUM,
JUTST TIOHUMaHUS
NPUHIIUIIOB pa-
60Tbl TIPUOOPOB
U YCTPOMCTB.
YmMmerb: BHIOU-
paThb W paccuu-
ThIBaTb 000pYy-
JOBaHUE  AJiA
MIPOBEICHHUS
XUMHKO-
TEXHOJIOTHYe-
CKHX IPOLIECCOB
YMers npume-
HATH B Inpodec-
CHOHAJIbHOU
JeATETbHOCTH
€CTECTBEHHOHA-
y4HBIE H  00-
HICUHKEHEPHBIE
3HAHUS

YMeTp ucnomnb-
30BaTh B IIPO-
deccruoHampHON
JEeSITEIIbHOCTH
OCHOBBI  MOJie-
JUPOBAHUS pe-
aJbHBIX OOBEK-
TOB, OCHOBBI
pacueroB "
KOHCTPYHpOBa-
HUSL DJIEMEHTOB
TEXHUYECKOTO
00opy1oBaHUS
0  KPUTEPHIM
paboTocmocoo-
HOCTHU
Buaagerbs HaBbI-
KaMHU pelleHue
WH)XCHEPHBIX
3aa4 ¢ ImpuMe-
HEHHUEM  METO-
JIOB MaTemaTH-
YECKOro aHaJlu-
3a, TEOpPUH Be-
pOSITHOCTH |
MaTemaTHhye-
CKOW CTAaTHCTH-
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KU, pemarthb
YpaBHEHHA U
cucTemMbl Q-
bepeHIMATb-
HbIX ypaBHEHUU
IIPUMEHUTEIBHO
K peanbHbIM
npoueccam
Bnaners HaBbI-
KaMH  MaTeMa-
TUYECKOTO MO-
JEJIMPOBAHUS
TEXHOJIOTH4e-
CKHX IIPOLIECCOB
u  00paboTKu

JKCIIEPUMEH-
TalbHBIX  JIaH-
HBIX

DoH/IbI OLIEHOYHBIX CPEACTB MO TUCHUIINHE
«BpIcIasi MaTeMaTHKA»
Bonpocsl 111 ppOHTAIBLHBIX M HHAMBUIYAJIbHBIX OIIPOCOB:
Tema 1. MHOkeCTBO NEHCTBUTENLHBIX YHUCEN
1. YTo npuHATO MOHUMATH 10J1 MHOKeCcTBOM? [IpuBeuTe npumMepbl MHOXKECTB.
2. Yto Ha3bIBaeTCA MOJAMHOXKECTBOM JAHHOTO MHOXKECTBA?
3. Kakuie MHO>KeCTBA Ha3bIBAIOTCS PABHBIMU?
4. IToHATHS KOHEUYHOI0 M OECKOHEUYHOI'0 MHOXKECTB.
5. UTo 03HayaeT B3auMHO OJTHO3HAYHOE COOTBETCTBHE MEXKIY ABYMSI MHOKECTBAMM ?
6. CoBramarot 11 MHOXKECTBa a, b, ¢, d, e a, c, e, d, b?
7. YKaXnTe, KaKue U3 HIDKETIEPEUNCICHHBIX MHOXKECTB Oy IyT KOHECUHBIMH, U KaKue — 0eCKo-
HEYHBIMH:
a) MHOKECTBO CTY/ICHTOB JIaHHOT'O HHCTUTYTA;
0) MHOKECTBO IIENBIX OTPUIATEIBHBIX YHUCET;
B) MHO>XECTBO KOPHEH JJaHHOTO MHOTOWICHA,
I') MHOKECTBO BCEX MPSIMBIX, KOTOPbIE IPOXOJAT YEPE3 3a/IaHHYIO TOUKY.
8. O6pa3yiiTe BCce BO3MOXKHBIC MMOMHOXKECTBA TAHHOTO MHOXECTBA a, b, ¢, d, €.
9. ITouemy mpo MycTOe MHOKECTBO MOXKHO CKa3aTh, YTO OHO BKJIFOYAETCS B JIF000E Hamepe]
NAHHOE MHOKECTBO?
10. lanbl 1Ba MHOXKECTBA: A — MHOKECTBO, cOocTosIIIee U3 15 cTynbeB, u B - MHOXeCTBO, cocTo-
amee u3 15 cryaeHToB. MoXHO M cKka3aTh, 4T0O A=B? M0XHO 1M yCTaHOBUTbH MEX]y 3TUMU
MHO’KECTBAMHU B3aHMMHO OJJHO3HAYHOE COOTBETCTBHE?
11. Kakue 4ncna Ha3pIBatOTCS HATYPAJIbHBIMU?
12. Kakue yncia Ha3pIBarOTCs 1eabMHE? O0amgaeT au CBOHCTBOM INIOTHOCTH MHOYKECTBO LIEJIBIX
qucen?
13. Kakue yncna Ha3bIBalOTCS paloHaabHbIMU? JlOKa3aTh, 4TO CyMMa JIByX pallMOHAIbHBIX YH-
CeJl €CTh YUCIIO PallMOHAIBHOE.
14. Kakue unciia Ha3bIBatOTCs MppaloHanbHbiMu? [TpuBequTe npumepsl.
15. MHOX€ECTBO NENCTBUTEILHBIX YUCEI U €I0 OCHOBHEIE CBOMCTBA.
16. AkcroMa HEepepbIBHOCTH MHOXECTBA JE€HCTBUTEIbHBIX YUCE.
17. Yto Ha3bIBaeTCsI MOAYJIEM IEHCTBUTEIBHOTO Yncia?
18. IIpu KaKKMX YCIOBUSAX UMEET MECTO paBeHCTBO |X + y| = |x| + |y|?
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19. HanuiuTe HEpaBEHCTBA, CBS3bIBAIOLINE MOAYJIb CYMMBbI U Pa3HOCTHU JBYX YHUCEJ C CyMMOMW U
Pa3HOCTBIO UX MOJYJIEH.

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

21. MaitTe onpezaeneHre HUKHEW U BEpXHEH TPaHULl YUCIOBOIO MHOYKECTBA.

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

23. Kakoe 4nciaoBoe MHOYKECTBO Ha3bIBaeTCsl orpaHnyeHHbIM? [IpuBennTe npuMepsl.

24. ChopmynupyiTe U JOKaKUTE MPU3HAK OTPAaHUISHHOCTH YHCIOBOIO MHOXKECTBA.

Tema 2. @ynkyuu 0OHOU nepemMeHHOU.

25. [lonsiTne GyHKIMKU OJTHOM TIEPEMEHHOM.

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

27. Naiite onpenenenue rpaduka GyHKIIUNA OJTHON NTEPEMEHHOM.

28. Yro 3Ha4MT 3a7aTh QYHKIHIO OTHOU TepeMeHHoi? CriocoObl 3amanus (pyHKIUH OHOW Tie-
PEMEHHOI.

29. JleticTBus HaA QPYHKIIUSIMH.

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

31. IloHsATHE YNCIOBOM MOCIEN0BATEIBHOCTH.

32. IToHsATHE MOHOTOHHOM (DYHKITHH.

33. IloHATHUS YeTHOM 1 HEYETHON (PYHKIUH.

34. ChopmynupyiTe TEOpEMY O CyMME IBYX YETHBIX (HEYETHBIX) (yHKIIHM.

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

36. Ilonarue nepuoanyeckor GyHKINU.

37. OcHOBHBIE 3JIEMEHTapHbIC PYHKIIUU, UX CBOMCTBA M TpadUKH.

38. DnemenTapHbie npeoOpa3oBanHus rpaduKoB GyHKIUH.

Tema 3. Ilpeoenul.

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

40. JTaitTe onpeneneHue NpeaeaIbHON TOYKA MHOKECTBA.

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

42. TlepBolif 3aMeuaTeNbHBIN Tpeaen (JeMMa O BCIIOMOTATEIbHBIX HEPABEHCTBAX; TEOpEMa O
MIEPBOM 3aMeUaTelIbHOM Ipeee).

43. ChopmynupyiiTe U JOKKUTE TEOPEMY O STUHCTBEHHOCTH TIpeeia.

44. ChopmynupyiiTe U JOKaKUTE TEOPEMY O MPEAETHLHOM MEPEX0/ie B HEPAaBEHCTBAX.

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

46. ChopmynmupyiiTe U JOKaKUTE TeOpeMy 00 OrpaHMUYCHHOCTH (DYHKITUH, UMEIOIIEH KOHESYHBIN
npenen.

47. Ilpenensl CyMMBI, pa3HOCTH, TPOU3BEICHUSI M YACTHOTO IBYX (DYHKIIUH.

48. Tlpenen GpyHKIMH IPU apTyMEHTE, CTPEMSIIEMCS K 0.

49. Ilpeaen 4uCIOBOU MOCIEIOBATEIIBHOCTH.

50. beckoHeuHO Maiibie (DyHKIIMK U UX CBOMCTBA.

51. beckoneuno Oomnblne PyHKINHU U OECKOHEYHBIE TIPEIEIbI.

52. ChopMynupyiTe U JOKAXKHUTE TEOPEMY O CBSI3U MOHATHUS OECKOHEYHO OOJBINON QyHKIIHH C
MOHSITHEM OECKOHEYHO Majiol (QyHKIIUH.

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

54. DkBUBaJIEHTHbIE OECKOHEUHO MaJible (YHKIIUU U BHIYMCIIEHUE C UX MIOMOILBIO MTPE/IETIOB.

55. Opnoctoponnue npeaensl GpyHKun. ChopMynupyiTe U JOKaXKUTE TEOPEMY O CBS3U MOHS-
TUH OJJTHOCTOPOHHUX IMPENIETOB C MOHATHEM OOBIYHOTO Mpeena.

56. TouHble TpaHUIIBI YUCIOBBIX MHOXECTB. CHOopMyIUpyHTE M JOKAKUTE TEOPEMBI O CyIIle-
CTBOBAaHMM TOYHOW BEpXHEH M TOUHOM HUKHEH T'PaHULL
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57. ChopMynupyiTe TEOPEeMBbl M JOKaKHUTE O CBOMCTBaX TOYHOW BEPXHEW W TOYHOW HIDKHEH
TPAHMI] YUCITOBBIX MHOXECTB.

58. ChopMyupyiiTe U TOKAKHUTE TEOPEMBI O Mpeesie MOHOTOHHOW YUCIIOBOM MOCIIEI0BATEIb-
Hoctu. Teopema Beliepmrpacca.

59. Chopmynupyiite n ngokaxute teopemy Kanropa. Chopmynupyiite TeopeMy O HEpaBEeHCTBE
bepnysu.

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

61. ChopmynupyiiTe u HAOKaKUTE TEOPEMBl O TPETbEM, YETBEPTOM U MSATOM 3aMedaTelbHBIX
npejenax u cleACTBUsI U3 HUX.

Tema 4. Henpepvisnocmo ¢hynkyuu.

62. ChopmynupyiiTe onpenereHne HepepbIBHON (QyHKINH B TOUKE.

63. ChopmynupyiiTe 1 TOKaXUTE TEOPEMBI O HEMPEPHIBHOCTH CYMMBI, Pa3HOCTH, POU3BEICHUS
Y 9aCTHOTO JIBYX HEMPEPHIBHBIX B TOUKE (PYHKITHIHA.

64. ChopmynupyiiTe U JOKa)KUTE TEOPEMY O BHECEHUM 3HaKa Mpejelia MoJ] 3HaK HeMmpepbhIBHON
byHKIMN.

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

66. OTHOCTOPOHHSISI HENPEPHIBHOCTH (PYHKIIUHU B TOUKE.

67. JlaiiTe onpenesieHne TOUYKH pa3pbiBa GyHKIMU. Knaccudukaius Touek pa3pbiBa.

68. OIHOCTOPOHHHE TPEIeTTbl MOHOTOHHBIX ()yHKITHHA.

69. ChopmynupyiTe TeOpeMy U TOKAKUATE O MMPOMEKYTOUHBIX 3HAYCHHIX HEIPEPHIBHOW (yHK-
1007078

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

Tema 5. Henpepuisnvle (hynxyuu Ha ompeske.

71. Chopmynupyiite onpeaeneHue moAN0CIeI0BATEIIEHOCTH.

72. ChopmynupyiiTe u nokaxxkute Teopemy bombiiano-BeliepmTpacca.

73. ChopmynupyiiTe U TOKaXuTe TeopeMbl BeliepmTpacca 0 HENMpepbIBHONW Ha OTpe3Ke (yHK-
UH.

Tema 6. [Ipouseoonas ¢hyrkyuu 00HOU nepemeHHOU.

74. ChopmynupyiTe onpeaeneHne mMporu3BoIHON (QyHKIIHH.

75. Kakas ¢ynxnust HazbiBaetcst nuddepeHunpyemoit B Touke?

76. ChopMynupyiTe U JOKaKUTE TEOPEMY O CBSI3H AU GEepeHIUPYEMOCTH (PYHKIIMU B TOUYKE C
€€ HEeNpepbIBHOCTHIO B 3TOM TOUKE.

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

78. ChopmynupyiiTe u TOKaXKHUTE TEOPEMY O T€OMETPUIECKOM cMEbIciie nuddepeHpyemMocT
(GYHKIIMH B TOUKE.

79. IIpon3BoHast CyMMBI, pa3HOCTH, TPOU3BEACHUS M YACTHOTO IBYX (DYHKIIUH.

80. ChopmynupyiTe U TOKAKHUTE TEOPEMY O MPOU3BOAHON KOMIO3HUIIMU IBYX (DYHKIIUH.

81. IIpon3BOIHBIC TIEMEHTAPHBIX (PYHKINH.

82. ChopmynupyiTe U TOKAXKHUTE TEOPEMY O MPOU3BOJAHOM 00paTHON PYHKIIMH.

83. I'mnepOonmueckue GyHKIUH U UX TPOU3BOTHBIE.

84. [TapametpuzoBanHslii yTh. [Ipumepsl. ChopMynupyiTe U TOKaKHUTE

TEOpEMy O KacaTeJIbHOHM K apaMeTPU30BAHHOMY ITyTH.

85. Ilapamerpuueckuii croco6 3amanus pynkuuu. ChopMynupyite U JOKKUTE TEO-
peMy O MPOM3BOIHON MapaMeTPUUYECKU 3aJaHHON (DYHKITHH.

86. Hamummmte ypaBHeHUs KacaTelbHOU U HOpMaU K Tpaduky QyHKIUN

f (x) = arctg x B Touke x = 1

f-(1) n f.(1), ecmm f(x)=|x—1|e*

87. Haiinute / CymectByer mu T (17
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88. Haiigure y,. ecom: a) y = ln(x +vVa*+ xz): 0) y = arctg th(x).

89.  Yro mMokHO cKasare 0 aupdepeHumpyveMocTH cyMmbl  (PYHKIMI
flx)+g(x) B TOUKE X =X, ecau, B HT0i Touke: a) GQyuxkuma f(x)
anddepenumpyema, a pyukimsa g(x) ne anddepenumpyema? 6) oée pyusumn f(x)
u g(x) ne mudpdepenunpyemn?

90. HMcnonssys  onpeseneHme, nokakure. uro ¢yvuakums y = x? — 2x

muddepeHnpyema B Touke x = 2 U Hailnute e€ nuddepeniman B 3Toi Touke

91. SIBnsieTcss MU HEMPEPHIBHOCTh (PYHKIMH B JAHHOW TOYKE JIOCTATOYHBIM ycioBUEeM mudde-
penmupyemoctu? OTBeT 000CHOBATH C MOMOIIBIO IPUMEpA.

92.  Mosxer au cymectsosath f '’ (x,). ecnu ve cymecrsyer f'(x,)?

93, Haiimmre £ ™ (x), ecom f(x) = Inx - x.

Tema 7. Jupppepenyuan gpynxkyuu 0o0HoU nepemerHoll

94. Chopmynupyiite onpenenenue nuddeperimana GyHKIUNA OTHON IEPEMEHOM.

95. ChopMynupyiiTe U TOKaXKUTE TEOPEMY O TEOMETPUIECKOM CMEICIE auddepennnana GyHk-
UM OJTHOM MEPEMEHOIA.

96. B yem cocrout MexaHnuecKuii cMbIch nuddepenimana GyHKuuu?

97. Chopmynupyiite U 10KaXuTe TeopeMy o AuddepeHinaie CyMMbl, pa3HOCTH, TPOU3BEICHUS
Y 9aCTHOTO JIBYX (DYHKIIHIA.

98. ChopmynupyiTe U TOKKHUTE Teopemy o auddepeHiinane KOMIO3UIUN IBYX (QYHKITHH.

99. Yto moHMMAaETCs MOl HHBAPHAHTHOCTHIO (POpMBI TIepBoro auddepeHnuana?

ar
ay. eclIu

100. Ucnonb3yst popmyity jutst BerauciaeHus qudepennmana, Hanaure
y=Xx-sinx <+ cosx.
101. Iuddepeniumanpl BEICIIMX MTOPSIKOB.

2 T
V- ecm

102. Ucnionb3ys Gpopmyity uist Beraucienus nuddepennuana, Haianre
"Yy=X-8inx

Tema 8. OcrosHvie cgoticmea ouggeperyupyemvix QyHKyull u ux npumMeHeHue.

103. JlaiiTe onpeneneHus Bo3pacTaroliei (yobIBaroIieil) pyHKIIMN B TOUKE.

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

106. Chopmynupyiite 1 JOKaKuTe Teopemy Poss.

107. Chopmynupyiite u 1oKkaxute Teopemy Jlarpamxa.

108. Chopmynupyiite u gokaxure Teopemy Korn.

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

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

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

112. Chopmynupyiite 1 JOKaKUTE TEOPEMY O IIEPBOM U BTOPOM JIOCTATOYHBIX YCIOBHUSAX CyIlle-
CTBOBaHMsI SKCTpeMyMa (PYHKIIUU OJTHOW TIEPEMEHHOM.

113. Hanpasnienue BoimykiaocTH rpaduka ¢pyHkiuu. Touku nepernda rpaduka GyHKIMH.

114. HeBepTHkanbHble aCUMITOTHI Ipadyka QPyHKIINH.

o 0 00
115. PackpeiTHE HEONPEAEICHHOCTEN THIa [E] u [;] ¢ ToMoIIbI0 npaBuiia Jlomurans.

116. Beruucnure, ucnosb3yst npasuiio Jlonurans:
. X*C0S—sinx .
a) lim (—) ;0) lim ( )
x>0 x2 x—+0 \x4+Inx

117. Cxema uccnenoBanus GyHKIMU U TOCTpoeHUE e€ Tpaduka.
x

118. Hccnemyiite hyHKIHMIO ¥ TIOCTpOiiTe €& rpaduk: = %74
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Tema 9. Heonpedenennwiii unmezpa..

119. Haiite onpenenenue neprooOpa3Hoil pyHKINU.

120. ChopmynupyiTe v JOKaKHTE TEOPEMY O IIEPBOOOPA3HON (HYHKITHH.

121. ITonsiTHE HEOTIPEAEIEHHOTO UHTETpaa.

122. Chopmynupyiite 1 JOKa)KUTE OCHOBHBIE CBOMCTBA HEOIIPEIEIIEHHOTO HHTErpaa.
123. Tabauiia OCHOBHBIX HEOTPEICIICHHBIX HHTETPAJIOB.

n o~ .3 -
124. JlokaxkuTte crpaBeyIMBOCTh (OPMYJIbI 1711 TAOIMYHOTO MHTErpaja 'f x" dx; (n # —1).

J- dx

125. JlokaxuTe CripaBeyTMBOCTh (POPMYJIBI ISl TAOJUYHOTO HHTETpaia

at+x2

126. ChopmynupyiiTe u TOKaKUTE TeoOpeMy 00 MHTETPUPOBAHUU T10 YACTSIM.

X-smaxdx.
127. Beluncnure ¢ MOMOILbIO HHTETPUPOBAHUS 110 YACTSIM f

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

129. TloHsiTHs paliMOHAIBLHON (QYHKIIUH, TPOCTEHINIUX PAIIMOHATBHBIX

¢ynkuuii. MaTerprpoBanue npocteimux Apo0eii mepBoro 1 BTOPOro TUIA.

130. MaTerpupoBanue npocTedmx apo0ei TPEThEero TUIIa.

131. MHTerpupoBanme NpoCTeHIINX Ipodel 4eTBEPTOro TUIA.

J_Hp—(q‘f‘ >0),

132. Beruucnure uHTErpal CBEJIS €r0 K TAOTUIHOMY

fla- <o)

el ’
x2+px+q

133. Beruucnure uHTErpa CBEIsl €r0 K Ta0IHYHOMY

™ dax

Jx% eprtq’

o
134. Boruncnute UHTErpai CBEJIA €ro K TaOJINYHOMY

135. UnTerpupoBanue NpaBUILHON paliioHaIbHON (QYHKITUH.
136. laTerpupoBanme HEMPaBUIbHOW PALIMOHATBHON (DYHKITUH.
137. NuTerpupoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUI.

138. UnTerpupoBanne BRIPAKEHHUN, COACPIKALINX PaUKAIIBL.

139. Kakyio noACTaHOBKY HY/KHO BBHIMOJHHTL Ul PallHOHAIH3ALH
uurerpanaf R (Vx,{x) dx?
140. Vkakute PALHOHATH3UPYHOLILY IO MO/JICTAHOBKY s

unrerpana R (.1, "f“”p) dx.
z yx+é

Tema 10. Pasnomepras nenpepbl8HOCMb (YYHKYUU HA NPOMEHCYMKe.

141. ChopmynupyiiTe onpeneiaeHne paBHOMEPHOM HEMPEPHIBHOCTU (QYHKITUH HA TPOMEKYTKE.
142. Chopmynupyiite u 1okaxxute TeopeMy Kanropa o paBHOMEPHOM HENIPEPHIBHOCTH.

143. IlonsTre konebanus pyHKIUU Ha oTpe3ke. Ciencraue u3 TeopeMsl Kanrtopa.

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

145. Jlokaxute paBHOMEPHYIO HEMPEPHIBHOCTH (DyHKIIUH fO) =x? Ha OTpE3Ke ['D.ll’ HE UC-

noJn3ys Teopemy Kanropa.
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146. bByner nu pyHkuus fxtpom o0 PAaBHOMEPHO HENPEPBIBHOM HA HHTEPBAJIC (1,3)7
Tema 11. Onpeodenennviii unmezpann.
147. Pa3zbuenue otpeska. Panr pazouenus. urerpansHas cymma. [lonsatue onpeneneHHOro uH-
Terpasia.
148. 3agaum, npuBOIAIIUE K MTOHATHIO OMPEACIEHHOIO HHTErpaa.
149. ChopmynupyiTe u TOKaKUTE TEOPEMY O HEOOXOIUMOM yCIIOBUU UHTETPUPYEMOCTH (yHK-
1007078
150. Cymmer JlapOy 1 ux CBOMCTRBA.
151. Kpurepuii HHTErpupyeMOCTH (QyHKIIHH.
152. JlocTaTOUHBIE YCIIOBUS HHTETPUPYEMOCTH (PYHKITHH.
153. Chopmynupyiite 1 JOKa)KUTE OCHOBHBIE CBOMCTBA ONPEACICHHOTO HHTETpajIa.
154. ChopmynupyiTe u TOKaKUTE TEOPEMY O CpETHEM 3HAUYCHHH.
155. ChopmynupyiiTe v JOKaXKUTE TEOPEMY O MPOU3BOIHOM OMPEIEICHHOTO HHTETpalia 1o
BEpPXHEMY IpefieNly HHTETPUPOBAHHUS.
156. ChopmynupyiTe v TOKXKHUTE TEOPEMY O CYIIIECTBOBAHUU TIEPBOOOPA3HOM.
157. Chopmynupyiite u 1okaxxkure Teopemy o ¢popmyne Hrrorona —JIeliOnuna.
158. ChopmynupyiiTe 1 JOKaXKHUTE TEOPEMY 00 MHTETPUPOBAHUU TI0 YACTSIM
159. ChopmynupyiTe 1 TOKaKUTE TEOPEMY O 3aMEHE ITePEMEHHON MHTETPUPOBAHUSI.
160. MuTerpanbl 4eTHBIX U HEUETHBIX (DYHKIIHIA IO OTPE3KY C CEPEAMHON B HYJIE.
161. [TonsiTre 0 MpUOIMKEHHOM BBIUHUCICHUH OMPEICICHHBIX HHTETPAJIOB.
MeTo/1bI BBIYHCIICHUS ONPEACICHHBIX HHTETPAJIOB 10 (OopMyJiaM IPSIMOYTOJILHUKOB, TPpAMeni
n CumicoHa.
Tema 12. Ilpumenenue onpedeneHno20 unmezpaa.
162. KBanpupyemble (pUTypbl Ha TUIOCKOCTH W WX TuTomaan. [Ipu3Hak KBaapupyeMOCTH.
163. ChopmynupyiiTe v JOKaXKHUTE TEOPEMY O IUIOMIAIN KPUBOIHHEHHON Tpaneruu. CliecTBUS.
164. ChopmynmupyiTe v TOKaKUTE TEOPEMY O TUIOIIAIM KPUBOJIWHEHHOT'O CEKTOpa.
165. @yHKIMY ¢ OTpaHUYEHHBIM U3MEHEHHUEM.
166. CripsaMiIsieMOCTh M JIJIHHA TI0CKOH KpuBoit. ChopmynupyiiTe u 1oKkakuTe Teopemy JKop-
JlaHa.
167. Berancnenue JUIMHBI TJIAJIKOW KPUBOM (OTpeiesieHre TIIa Ko KpUBOM, TeoOpeMa O JJTHHE
TJIaIKOM KPUBOIL).
168. Brruncnenue JJIMHBI IIaKOW KPUBOM, 3aIaHHOM B IEKAPTOBBIX KOOPJIMHATAX, U KPUBOH,
3a/IaHHOM B MOJISIPHBIX KOOPIMHATAX.
Tema 13. Hecobcmeennvie unmezpansl ¢ 6€CKOHEUHbIMU NPeOendMUu UHMeZPUPOBaAHUS.
169. ChopmynupyiiTe onpenenacHne HeCOOCTBEHHOTO HHTErpaa 1-To poaa ¢ 0ECKOHEUHBIM
BEPXHUM MPEJIETIOM OT HEMPEPHIBHON (QYHKITUH.
170. ChopmynupyiiTe onpeneracHne HeCOOCTBEHHOTO HHTErpaja 1-ro poaa ¢ 0ECKOHEUHBIM
HUDKHHUM TIPEIETIOM OT HEeTIPEPhIBHOW (PyHKIIUU.
171. Kakoii HecOOCTBEHHBII HHTETPal Ha3bIBAETCS A0COIIOTHO CXOASIIUMCS?
o Adr
172. Yxaxurte, 1715l KAKHX 3HAYCHUI mapaMeTpa ¢ uHTerpan = *° (a>0) sBisercs cXo/s-
IIUMCS, a JUI KaKUX 3HAYE€HUN — PacXOISIIIUMCS HHTETPATIOM.
173. ChopmynupyiiTe onpeaesieHre ocTaTka HECOOCTBEHHOTO HHTErpaia.
174. ChopmynupyiiTe 1 JOKaKUTE TEOPEMY 00 OCTaTKe HECOOCTBEHHOTO MHTErpaa.
Tema 14. Yucnoswvie psowi.
175. Tlonsitrie uncnoBoro psaa. CXOASIINIICS YUCIIOBOM PSIl U €T0 CyMMa.
Teopema 0 TeOMETPUYECKOM PSIC.

o fQyn
176. Haiimute cymmy psiia ne1(5/8)".

177. Teopema 0 CIIOKEHUH CXOASAIINXCS YACTOBBIX PsiIOB. Teopema 00 YMHOKEHUH CXOISIIIETO-
Cda YHUCJIOBOI'O psma Ha 9UCJI0.
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178. Onpenenenue ocraTka YMCIOBOTO psifa. Teopembl 00 OCTaTKE CXOASIIETOCS YHUCIOBOTO Psi-
na.

179. Heobxoaumoe yCIoBHE CXOIMMOCTH YHCIOBOTO psifa. 'apMOHHUYECKHUI PsijI.

180. ChopmynupyiiTe HEOOXOAUMOE YCIOBHE CXOUMOCTH YHCIOBOTO PSiia U C €r0 MOMOIIBIO

Yo, aA+1/m)"
MTOKaXKUTE, 4TO PSIJL pacxonures
181. Mcnonb3ys mpocTeiiye CBOMCTBA YUCIOBBIX PSIIOB, HAMIUTE CYMMY
1

pana X5y (i - _)'

411
182. Jlauwl pajibl C MOJOKHTEIBHBIMA WICHaMM: Xo—, @, (1) 2o, b

lim Zaty == C NMOMOUIBK)  TIPH3HAKOB  CXOAHMOCTH  TNOJOKHTCIIBHBIX  PAIOB
n—cw an

YCTAHOBUTE, KAKOEC W3 HMKECICAYIOUMX YTBEPKACHHMI cnpaseiiuso: a) psa (2)
exoamntes, ecnu by, = na,,; B) paa (2) pacxoaures, ecaun b, > a,, n = 10; ¢) paa
(2) pacxoaures, ecnun b, = 3"a,,. d) psa (2) exoamres, ecau lim b, = 1.

n—ee

]

183. Kakue wu3 nepe'mcneunmx HH/KE Paa0B VCIOBHO cxoaartcs: A)

n ‘_“n
Zn_- COST"‘ )Zn:l n? 2 ) Zn—v

ninn

184. ITonoXUTENBbHBIE YUCIIOBBIE PSIIBL. KpI/ITepI/Iﬁ CXOJAUMOCTH IOJIOKUTEIBHBIX PSAIOB.

185. CpaBHeHUE MOIOKUTENBHBIX PsIOB (Teopema | u npeaenbHas Teopema).

186. INpuznaku Komm n Jlanambepa cXOAMMOCTH MOJTOKHUTEIbHBIX PSIIOB.

187. NHTerpanbHblil IpU3HAK CXOAUMOCTH MOJIOKUTEIBHBIX PAJIOB U €ro IpuMeHeHue. Teopema
00 00001IEeHHBIX TAPMOHUYECKUX PSIAX.

188. 3nakouepenytomuecs psabl. Teopema JleiiOHUIIA O 3HAKOUEPETYIOIIUXCS PSIaX.

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

190. IMpusznaku Janam6epa u Komm aGComOTHON CXOIMMOCTH YHCIIOBOTO Psija.

191. IlepecTanoBKa YWIEHOB YUCIOBOTO psAja (TeopeMa 1 o mepeMecTUTeIbHOM CBOMCTBE MO0~
JKUTENIbHBIX PSI/IOB; TEOpeMa 2 0 MEePeMECTUTEILHOM CBOICTBE a0COIOTHO CXOAAIIUXCS PSAOB;
TeopeMa 3 0 MepeMHOKEHUH a0COFOTHO CXOASAIIUXCS PSAIAOB).

192. HeoOxomumoe 1 JO0CTaTOYHOE yCIIOBUE CXOAUMOCTH (KpuTtepuid Komm) yrcnoBoii mocie-
JIOBATEJIBbHOCTH U YHUCIIOBOTO Psijia.

Tema 15. @yHxyuoHanbHvie NOC1008AMENLHOCMU U DYHKYUOHATbHBLE PIObL.

193. ®dyHKIMOHAIBHAS MTOCIeA0BATENbHOCTh. O0JIACTh CXOAUMOCTH U NpeieibHas QyHKINS.
194. ®ynkmonanbHbie psiabl. O0IaCTh CXOAMMOCTH U TIpEIeNIbHAs CyMMa (PYHKITMOHAIBHOTO
psna.

195. Haﬁ;mTe O6J'IaCTI/I CXO}II/IMOCTI/I (byHKuI/IOHanLHLIX PAIOB:

d)Zn- +3,n‘ ))Zn— \11* B)Zn— F)Z,,_ 1+x-)‘

A gin nx

196. HaiinuTe Bce 3HAYCHNUS X, IPH KOTOPBIX psig " & n®

cxoaurcs abCOIFOTHO

1oy B nz'x.,,
=1

197. MoxHo 51 mowieHHO AuddepeHITupoBaTh PsiI n?+1 " oTBET 000CHOBATH

198. PaBHOMEpHAst CXOTUMOCTh (PYHKIIMOHAIBHOM MOCIIE10BAaTEIbHOCTH U (PYHKIIMOHAIHLHOTO
psna.

199. Chopmynupyiite 1 JokakuTe TeopeMmy Beilepiirpacca o paBHOMEPHOH CXOIUMOCTH (PyHK-
LIUOHAJIBHOTO Psizia.

200. Heobxomumoe 1 JOCTaTOYHOE YCIOBHSI PABHOMEPHOM CXOAUMOCTH (PYHKIIMOHATIBHBIX Psi-
JI0B U ()yHKLIMOHAJIBHBIX MOCIIEJ0BATEIBHOCTEH.

201. CBoiicTBa paBHOMEPHO CXOIAIIMXCS (PYHKIIMOHAIBHBIX PSIOB.

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

202. IlonsiTHe CTENEHHOTO pAJa.
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203. Chopmymnupyiite Teopemy AGerns 06 HHTEpBaIe U paJuyce CXOAUMOCTH CTENEHHOTO PAAa.
204, Pan X7, @, x™ pacxoaMTcs B TOUKE X = —2. C MOMOIIBIO TEOPEMBI
Abens YCTAaHOBHTE, KAKOE W3 CIICAVIONIMX YTBEPHJICHHI CIPABE/UTHRO; ) 3TOT Pl
cxoauTes abcoMIOTHO B TOUKE Xy = —1. B) 3TOT Psijl CXOAMTCA B TOUKE X, = 0] ¢)
ATOT psad PACXOAHTCH B TOUKE X3 = 3.
d) HeT npaBuILHOIO OTBETA,

n
o ~ X o
205, Haiimte 0061acTH CXOAMMOCTH CTENCHHBIX PAJIOB. &) Yo, —agn 0)
n

.

(x—2)" (x—1)*"
=, Sy, &0

n=1 n3ah
206. ChopmynupyiiTe 1 TOKaKUTE TEOPEMY O PABHOMEPHON CXOJMMOCTH CTEIICHHOTO Psa.
207. ChopmynupyiTe 1 TOKKUTE CBOWCTBA CTETICHHBIX PSIIOB.
208. Pa3noxxenne QyHKIUHU B CTETICHHOM PIJI.
209. ChopmyupyiTe ¥ TOKKUTE TEOPEMY O €AMHCTBEHHOCTH Pa3JIOKEHUsST (DYHKIIMHU B CTeE-
TICHHOM psI.
210. ®opmyna Teinopa.
211. Chopmynupyiite 1 TOKaKUTE TeOpeMy 00 YCIOBHH cXoauMocTu psana Teinopa.

R .
212. ChopmynupyiTe U TOKAKHUTE TEOPEMY O Pa3IOKEHUN HYHKITUU T =¢" 5 crenennoit pan

213. ChopmymupyiTe U TOKAKHUTE TEOPEMY O Pa3NIOKEHUN QYHKITUU JIx}=sin¥y o renenmoit
paa
214. ChopmynupyiTe U TOKAKHUTE TEOPEMY O pa3oKEeHUU QYHKITUU S =08y b o renennoit
pan

. }"l'.rl—ln{'l :r}
215. ChopmynupyiTe U TOKAKHUTE TEOPEMY O Pa3NIOKEHUU QYHKIUH * ' B CTEICH-
HOM psif

216. ChopMyaupyiiTe U TOKaKUTE TEOPEMY O PA3IOKEHUH QyHKIuK (4!~ #EIEX g crenenHoi
pAn

F
217. ChopMyaupyHTe U TOKAKHUTE TEOPEMY O PasIokKeHHH QyHKIUH -/ =11 *)" 5 GunroMu-
HaJIbHBIN P
218. YUto 3HAUUT Pa3noKUTh (PYHKIHIO B CTENIEHHON psia? 3aBUCAT 1M KOAPDUIIUEHTHI TAKOTO
pas3okKeHus OT crocoda ero noxydeHus? Pasnoxus B psg MakiopeHa (yHKIHIO
f(x) = x/(1+ x?), naiimure f3"*1(0),
219. Paznokute (GYHKUMIO B pAa MO CTEMEHAM X H YKaKHTE 001aCTh

O e x sin2t
CXO/IMMOCTH NOJIYHeHHOTO pasa: a) e~ ; 6) In (x* +3x +2); 8) [ s": dt.

220. Paznoxure Gynkumio y=tgx B paa Teilnopa no crenensam (x — n/4),
BBIMKHCAB TIEPBLIE 3 WIEHA, OTJHYHBIC OT HYJIA.

221. Bouucaure  npudmMkE€HHO ¢ TOYHOCTBIO A0 1073,  oueHus
MOTPEIIHOCTE MO npH3Haky JleiOHHa [id  3HAKOYEPEAYIOWIErocs  psza:
0.5 2

- -

J, e dx,

222. [loHsATHE CTENIEHHOTO Psifa B KOMILIEKCHOUM 06macTu. Kpyr cXoaQuMocTy CTEIEHHOTO psijia.
Teopema Abersi.

223. [lokaszarenbHas ¥ TPUTOHOMETpHUECKHe (PYHKIIUN KOMIUIEKCHON TIepeMeHHOM. DopMy bl
Ditnepa.

Tema 17. Tpueonomempuueckue psovl. Pso @ypoe.

224. TpuroHoMmeTpuyeckas cucremMa QyHKIIUN U €€ OpTOTOHAILHOCTh. [IpuMep opToroHanbHON
CUCTEMBI (DyHKITHA.
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225. Kakue u3 cneayroumx nap pyukuuii f(x) u g(x) OproroHanbHbl Ha
npomexkytke [-1,1):a) f(x) =xu g(x) =x*-1.6) f(x) =xn g(x) =x*-1,B)
f(x)=x*ng(x) =x*-1?

226. [loHsiTHE TPUTOHOMETPUYECKOTO PSIA.

227. Jlaiite onpenenenue psga Oypee.

228. KommekcHast popma psina Oypoe.

229. Cxonumocts psiga Oypre. Teopema dupuxie.

230. Psigpl 10 KOCMHYCaM U CUHYCaM.

231. CnenuanbHble TPUEMBI pa3IoKeHUs! QYHKIUN B 3aBUCUMOCTHU OT
3aJIaHHOT'0 MHTEPBaJa Pa3JI0KEHHUS.

232, Hanuumre hopmyan ans koxhhuumentos paaa dvpse Gyukumn f(x),
pasI0KEHHOI B 3TOT paa B npoMexkyTkax: a) [-m, ). 6) [ 1, 1].

233. Hanmumre psa dypbe dveuérnoit dynkumn f(x). 3ananHoil Ha
npoMexyrke [-m, m).

234. dyukuua f(x) B npomexytke [0,7] paznoxena B paa dypee a) no
KocuHycam; 0) no cunycam. Hanummmre dopmyner mans koddduumeHTor oboux
PAIOB.

235, dyukums f(x) = —1 — x? B npomexyrke [-2,0] pasnoxena B psi
dypue no cuHycam, Hanminure dopmyner ans koadgduumentos paaa, Ilocrpoiite
rpadMK CyMMBI 9TOro psija.

236. Paznoxure B paa dypee pyHKuMO y={x| B npomexyTkax: a) [z 7];
0) [0;27]: 8) [-1; 1]. lNocrpoiite rpadukn PYHKUMH U CYMM ITHX PAIOB.

m

237. Paznoxmre B paa Dypse pyHkumio y = == % B npomexyrke [0; 7]: a)

1o cuHycam: 6) no kocuHycam. [loctpoiite rpadukn PyHKIIHH 1 CYMM PSAOB.

Tenva 18, Dyuryu HeCkOABKUX REPEMEHHbIX
238. yHkuMs AByX nepeMmeHHbIX. OOnacts onpeaeneHus wu  obnacTtb
3HaYCHII PYHKIMH ABYX NEpPeMEHHbIX. (DYHKIMA HECKOJILKHX NEPEMEHHBIX.
239. CnocoObl 3anaHus (PyHKUHH JABYVX nepemeHHblX. ['padmk dyHkunu
ABYX NEPEMEHHBIX. JIMuun ypoBHs.
240. YTo TAKOE -OKPECTHOCTHL TOUKH M, (.tio),.ri;o’, o= s xf,?))?
241. Kakoe MHOXKecTBO E  Ha3bIBACTCA OIPAHMYEHHBIM?  3aMKHYTBIM?
CBA3HBLIM?
242. TIlpenen pyHKIUH IBYX TEPEMEHHBIX.
243. beckoHe4YHO Majible (YHKIMHU IBYX NEPEMEHHbBIX U UX CBOMCTBA.
244. HenipepbIBHOCTH B TOUYKE (QYHKIUH JIBYX TIEPEMEHHBIX.
245. YacTHble IPOU3BOIHBIE (DYHKIIMU HECKOJIBKUX NepeMeHHbIX. YacTHbIe
NPUPAILICHHUS U YaCTHBIE TPOU3BOIHBIE (DYHKIIMH ABYX ITEPEMEHHBIX.
246. OyHKIMS 1BYX EepEMEHHBIX, TuddepeHuupyemas B TOUKeE.
247. lonuerii quddepennman QyHKIUN B TOUKE.
248. Heobxomumoe 1 10CTaTOYHOE YCIIOBHSI JU(HEpEeHIIMPYEMOCTH
(GyHKIMHU IBYX TIEPEMEHHBIX.
249. IlpousBoaHas u auddepeHnnan cioxHol GyHKIMU ABYX
IIEPEMEHHBIX.
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249 [Ilpomseognas wu  auddeperuman  cnoxHoH  PyHkuMm  aByX
MEPEMEHHBIX.

- oz
250. 3Banuwmre QopMmyay  JUIA  NIPOH3BOAHOIN P CHOKHON  (DYHKLMH
y

z=2z(u,v), u=ulxy), v=v(xy).
. dy ¢
251. 3anummre GopMyay s TPOH3BOIHON -, HeaBHO¥ yHxumn,

3anaHHON ypaBHenvem F(x,y) = 0.
252, Banmumre GOpMysibl AN NPOH3BOAHBIX g, :—i HEABHON  (DVHKLHH,
3ajanHoi ypaHenueMm: F(x,y,z) = 0.
Tema 19. Boiuucnenue yacmuwix npOuU3800HbIX GbICULUX NOPAOKOE YHKYUU
HeCKONbKUX nepemennvix. IIpouseoonas no Hanpasienuio u 2paduenm QyHKYuu HeCKOIbKux ne-
PEeMeHHbIX
253. YacTHble IPOU3BOIHBIE BBHICIIUX MOPSAKOB (PYHKIIMH HECKOIBKUX
HepEeMEHHBIX.
254. Muddepenunan GyHKIUHU IBYX IEPEMEHHBIX U €T0 OCHOBHbBIE
CBOMCTBA.
255. IuddepeHnnansl BHICIINUX MOPSAKOB (PYHKIIMU ABYX NEPEMEHHBIX.
256. IlponsBogHast 1O HANIPABICHUIO (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
257. I'pagueHTt QyHKUIMN HECKOJIIBKMX MEPEMEHHBIX B TOUKE.
258. ChopmynupyiiTe onpeaeacHue Mpou3BOIHON QYHKIIHH
u = f(M) = f(x,y,z) N0 HANPaBIEHHIO BEKTOpA [.
259, 3anummure  Gopmyny, BEIPAKAUIYK) — MPOM3BOAHYID  (PYHKUMH

u= f(x,y,z) no HanpapicHnio Bektopa 19 = (cosa, cosP,cosy) wepes 4acTHbie
NPOM3BO/HBIC (PYHKLMY 2.

du
260. 3anummre Qopmyay, CBA3BIBAKOUYIO gradu W MPOH3BOIHYIO o B

3a/1aHHOI TOYKE CKAAAPHOrO MOMs u.
261. Kak cBsszausl  wanpaeienus  HauOonbiwiero  pocra  GyHkimu
u = f(x,y,z)c Bekropom grad u B paccmarpueaemoii touke M(x, y,z)?

Teva 20. Dxcmpesymor  hynuxyuu  ogyx  nepexennsix. Hauborewee u
HAUNCHBULCE SHAYEHUA PVHRYUN OBYX NEPENCHHBIX.

262. Chopmyaupyiite onpeaesicHne JOKaAbHOr0O MakCHMyMa (JOKaJIbHOro
muHMyMa) yakumnn z = f(x, v) B Touke M, (X, Vo ).

263. Yro Takoe crauuoHapHas Touka pyuxumn z = f(x,y)?

264. HeoOxoaumoe u J0CTATOMHBIE YCJIOBUS CYLIECTBOBAHMS IKCTPEMyMa
dyvukunn z = f(x,y)?

265. Anroput™ uccieoBaHus QYHKIMU ABYX IEPEMEHHBIX Ha SKCTPEMYM.
266. AGCOTIOTHBIE M YCIIOBHBIE SKCTPEMYMBI (DYHKITHH.

267. Anroput™ noucka abCoIOTHOTO 3KcTpeMyMa (PyHKIMH B 3aJJaHHOM
obnactH.

268. ChopmynupyiTe NpaBUiIO OTHICKAHUS HAUOOIBILET0 U HAMMEHbILIETO

268. Cdopmynupyiite npaBuio OTBICKAHHUSA HANOOJBILEIO W HAMMEHLILETO
3Hauennii pyukunn z = f(x, y) B OrpaHnueHHOI 3aMKHYTO o0nacTu.

269. Cdopmynupyiite onpeaeneHue YCJIOBHOIO MakcHMyMa  (DYHKLIHH
u=f(M) npu ceasu @(M)=0 (paccMOTpHTE Cay4ail ABYX HIH Tpex
MEPEMEHHBIX).

270. Chopmyanpyiite HEOOXOAMMBIE VCIOBHA VCIOBHOIO IKCTPEMyMa
dyukuun u = f(M) npu cesizu @(M) = 0 no meroay Jlarpanxa.

271. ChopmymupyiiTe Teopemy BetiepmTpacca 00 orpaHHYEHHOCTH
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(GyHKINHM, HEMPEPHIBHOW B 3aMKHYTOH OrpaHUYCHHON 001acTH.
272. Chopmynupyiite Teopemy Beliepmtpacca o cynecTBOBaHUH
HanOOJIBIIETO M HANMEHBIIETO 3HAYCHUI (DYHKIINU, HETIPEPHIBHOM B 3aMKHYTOM
OTpaHUYEHHOW 00JIaCcTH.
Tema 21. /[goiinvie unmezpaul.
273. KBagpupyemble (pUrypbl ¥ UX Iiomaay. [Ipu3nak KkBagpupyeMocTu GUrypsl.
274. TloHsATHE UHTETPATBLHON CyMMBI ISl YHKIIUH IBYX TIEPEMECHHBIX.
275. IloHsiTe ABOMHOTO MHTETpasia.
276. 'eomeTpuueckuii CMbICI IBOMHOTO UHTErpaa.
277. HeoOxonumMoe yCIIOBHE CYIIECTBOBAHHUS IBOWHOTO HHTErpaia.
278. Cymmsl JlapOy anst pyHKIMH IBYX TIepeMeHHBIX. [Ipr3HaK HHTETpHUpyeMOCTH
(GYHKIIUH IBYX TEPEMEHHBIX.
279. locTaTOuHbIE YCIIOBUS CYLIECTBOBAHUS JBOMHOIO HHTETpaIa.
280. CBoiicTBa ABOMHOIO MHTETPaJia, BhIpa’kaeMble pABEHCTBAMHU U CJIC/ICTBUS U3
HUX.
281. CBolicTBa ABOMHOIO MHTErPaJia, BhIpa’kaeMble HEPABEHCTBAMH.
282. Haiiaure cpeauee snauenue f(x,y) = x+ 2y 10 npaMoyroiibHUKY,
OrpaHHYMEHHOMY NPAMBIMH X = 1, v = 2 11 OCAMH KOOPMHAT.
283, [loHsTHe NOBTOPHOIO HHTEIPA/IA.
284, BbMHCICHHE JBOHHOID MHTEIPATIA MOBTOPHLIM HHTETPHPOBAHHEM (TEOPEMBI

285. Hnrerpupyema au ¢yukums 1/(x—y) no keagpaty 0 =x< 1,
O0<sy<1?

286. Cpeamre ABOHHOH  wmuTerpan ffuf(x,)’) dxdy K NOBTOPHOMY
HHTErpany aAsyms criocodamu, ecnu: a) (D) — odnacte, orpaHHueHHas JITHHHAMH
y=3x% y=6—3x; 06)(D) - tpaneuus ¢ sepimnamu (—1, 4). (5, 4). (1, 1).
(4, 1).

287. H3menure MOPAILOK HHTErPUPOBAHNA B HHTErpane:

-1 0 -0 0
J_, dx [ e f (o y)dy+ [ dx [ f(x,3)dy.
288. Bpiuncauts Aoitnoii nurerpan no odnacru D:

.“I .\'(.J.Tl/_" - . D 0<x< L 0< Ve |
(x* 4 +2)

THE PETYJISIPHOTO OTOOPAXKEHUS TIIOCKUX 00JIaCTe.
290. Teopema 0 IpuMepE PETyISPHOrO 0To6pa>1<e_HH;1.

291. H3zobpazute HA MUIOCKOCTH Oxy obpa3 (hurypni
G ={r¢):2=<r<3, 0<p=<nu/4} npu OTOOpAKEHNHN
x = rcosd, y = rsing. ABngercs au 310 OTOOPAKEHNE BIAMMHO OAHO3HAYHBIM?
292. Teopema 0 3aMeHE IEPEMEHHBIX B IBOMHOM HUHTETpAaJe.
293. Teopema o npeoOpa30BaHUM JBOWHOTO MHTETPaja K MOJSPHBIM KOOPAMHATAM.
Tema 22. Tpoiinvie unmezpannsi.
294. [lonsiTE TPOMHOTO UHTETPATIA.
295. CBoiicTBa TPOHHOTO MHTErpasa.
296. Beruncnenue TpoitHOro uHTEerpana (treopemst 1 u 2).
297. TpoitHoit nHTETpaN B CHEPUIESCKUX U MIJIMHIPHUIECKUX KOOPIUHATAX.
298. BeruucnuTh TpoitHON HHTErpa no obnactu G :

289. Tlous-
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jﬂ.’!_ri"“rlt dy dz;:G={(x,5,2):x=0, y=1, y=x,z=0,z=1},
299 Boiuncauts Tpoiinoi uurerpan no obsactn ¢ !
J‘H_rzzsin(.r_\:b dx dy d=;G= {(x,_v.:) x=2x=0y=ny=0,2=0,z= I}.

Tema 23. llpumenenue Kpamuulx UHMeSPaloas.

300. IlpumeHeHne KpaTHBIX UHTETPAJIOB K BHIYUCIICHUIO TIOMIAEH TUIOCKUX

uryp.

301. HaiinuTe mnomanps GUrypel, orpaHUuEHHOM JIMHUAMMU:
aAxy=4x+y=50)(x*+y)=8xyx*+y’=1(x*+y?*<1).

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

303. Haitnure 00bEM TENIa, OrpaHUICHHOTO TIOBEPXHOCTIMU

z=In(1+x*+y2),z=0, x> +y*=2. 304. Beranc-

JIEHHE MAcChl U KOOPAMHAT LEHTPA TAKECTU IIIOCKON QUTYpPBI U TETa.
305. HaiiTi 1eHTp TSHKECTH OJHOPOIHON TUIOCKON (DUTYpBI, OTpaHUYEHHON

]

MOJOBHHOMN wHnca — + /—- =1, onuparomieiica Ha GoaBIIYIO OCh.
a s

306. Beruncnenue miomaau noBEpXHOCTH.

o o - 4+ 2=2=12
307. Haiitu mmoniaab TOH 4YaCcTU IJIOCKOCTH 6x+3y+2z=12,

OKTaHTE.
308. Brruncinenne MOMEHTOB HHEPITUH TUIOCKOW (DUTYpBI U Tea.

309. OnpenenuTsb NOJISAPHBIM MOMEHT HHEPLMH IIJIOLIAAN, OTPAHUYEHHON JTUHUSIMU
Xy

~+==],x=0, y=0.
a b ’
Tema 24. Kpusonunetinvie unmezpaui.
310. 3amaum, npuBOAALINE K KPUBOJIMHEHMHBIM UHTETPAJIaM.
311. [loHaTHE KPUBOJUHEHHOTO UHTETPAJIa IEPBOrO POJIa U €r0 CBOMCTBA.
312. TloHaTHe KpUBOJIMHEMHOTO UHTETpasia BTOPOTO poja U €ro CBOMCTBA.
313. Teopema o cymiecCTBOBaHUM KPUBOJIMHEHHOTO MHTETpaja U GopMyJie s ero
BBIYHCIICHHUS.
314. Beruucnenue paboThl IEPEMEHHON CHJIBI C TIOMOIIBIO KPUBOJIMHEHHOTO
MHTErpaa.
315. Teopema o ¢popmynie Pumana-I"puna u cienctaue u3 Hee.
316. Ilpumenenue Gpopmyinsl Pumana-I'puna.
317. YcnoBust HE3aBUCUMOCTH KPUBOJMHEHHOTO HHTETpajia BTOPOIO poAa OT MyTH UHTErPUPO-
BaHMUSL.
318.BoImCIuTh MHTETPANHL a) _f 2xydx + x*dy; 0) j cos 2 ydx —2xsin 2 ydy
AB AB

KOTOpasd 3aKJIF0OYCHa B IICPBOM
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.. T - T
o MO0 TMHHH OT TOYKH .4(_1;2—) J10 TOUKH B(?_:—J).
) -

319 Jlausl Toukn A(—a.0) n B(0.a). Boruncaurs padory cuabt F(FP.0), rae
P=y,=y—Xx, 1p1 NepeMeLICHUH IMHHIIbI MACCHI:
a) no npamoii (A B) no nomanoi A0B.

320.Hanucate # npoepuTh (opmyay Pumana-I'puna s wWHTErpana
|J'|(.\'+,1‘-)d.\'—2.rd_\' N0 KOHTYPY TpeyroibHuka co croponamn x=0. y=0,
L

X+y=aqa.
321 [NMpumenus Gopmyny Pumana-I'puna, BeIYHCINTS l:f.l':d.\' +Hx+y)'dy no
L
KOHTYPY TpeyroabHuka ABC' ¢ pepumnamu A(a:0), Bla:a). ((0.a).

322 BeIUHCANT ABYMA CnocodamM HHTErpan j (1= x7)vdx + x(1+ v )dy , ecnin

KOHTYPOM HHTEIPHPOBAHHA [ SBISAETCA OKPYKHOCTD X~ + )° = R*:
a) HeMOCPEACTBEHHO; 0) ¢ noMOLBK (hopMybl Pusmana-I'puna.

Tema 25. Ilogepxnocmmuvle unmezpanbi.

323. OnpeneneHue MOBEPXHOCTHOTO MHTETPaja MEPBOTo poa.

324. BeruuciaeHue OBEPXHOCTHBIX HHTETPAJIOB IIEPBOIO POJA.

325. Onpenenenue MOBEPXHOCTHOTO MHTETPajia BTOPOTO PoJia.

326. BeruncineHue oBEpXHOCTHBIX HHTErPAIOB BTOPOTO POAA.

327. CBsi3b MeX/1y IOBEPXHOCTHBIMU UHTETpajlaMy IEPBOTO U BTOPOTO pojia.

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

328. ”(6x+4y+3z)ds, rie O- 4YacTh IUIOCKOCTH Xx+2y+3z=6,

PACIIONIOJKEHHAS B IEPBOM OKTaHTE;
329. ﬂ( y+z+a’ - x )ds , Te W - NOBEpXHOCTh WWIMHAPA X + )’ =a’,
w

3aKJIFOYEHHAs MEXKTY MJIOCKOCTAMU z=0 U z=Ah.

Tema 26. Teopus nons.

330. [TonsiTvEe CKaIAPHOIO MOJIS.

331. IIpown3BogHas TTO HATIPABJICHUIO U TPATUCHT.

332. IToHsiTHE BEKTOPHOIO MOJIS.

333. IIoTOK BEKTOPHOTO IOJIS Y€pE3 OPUEHTUPOBAHHBIE TOBEPXHOCTH.
334. OcHOBHBIE CBOMCTBA U (PU3UUECKUIN CMBICI IIOTOKA BEKTOPHOTO TOJIS.
335. Teopema OcTporpaackoro.

336. JluBepreHiiys BEKTOPHOTO TOJIS U €€ CBOMCTRBA.

337. ®u3ndecKkuil CMbICI JUBEPTEHIIUU BEKTOPHOTO MOJIS.

338. IloHaTue cOIEHONOAIBLHOTO MOJIS.

339. OcHOBHBIE CBOMCTBA COJIEHOUAAIBLHOTO TIOJISL.

340. Pabota cuinoBoro moJis.

341. Hupkynauusi BEKTOPHOTO MOJIS.

342. Teopema Crokca.

343. PoTop BEKTOPHOIO MOJISl U €T0 CBOMCTBA.

344, TToTeHIIMaNLHOE TI0JIE, €0 CBOMCTBA. Y CIIOBHE MMOTECHIINAILHOCTH.
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345. HaiiTi npou3BOAHYIO CKAJSIPHOTO NOJs % = 41n (3 + xz) —8x)z B TOUKe

(l,l, 1) MO HAIMPaBJICHUIO

2 2 2 g
HOPMAJId K TOBEPXHOCTH X~ —2y +2z =1 (HOpMaJib

00pa3yeT OCTPbIi yroJl ¢ NOJOXKUTENbHBIM HanpaBlieHHeM ocu (2 ).
346. HaiiTu AMBEPreHNUIO, POTOP, COJICHOMAATLHOCTh M MOTEHIMATBHOCTD

BekTopHOTO  monst P =(2y—z)T +(3x+2z) 7 +(y+2)k. F=xi+y+zk,

r=F+y 4z

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

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

KOODAMHATHBIMU  IUIOCKOCTSIMM ~ oOpasyeT nupamuny V; 2) LUPKYJISLUI0
BEKTOPHOIO TOJs /' BAONb TpPaHULBl [ TOBEPXHOCTH S B HaNpaBJICHUU
MPOTHBOTIOJIOKHOM JBI>KCHUIO YaCOBOM CTPENKH: a) HEMOCPEACTBEHHO, ©) 10

¢dopmyne Ctokca.

Kputepuu u 1mikana olleHUBaHUS 110 OLEHOYHOMY CPEICTBY

«(pOoHTAJIBHBINA U MHIMBHULYAJIbHBIH OIPOCH

[IIxana oneHUBaHUA

Kputepuii orieHuBaHus

Otnuuno (5)

CryneHT riryOOKO M B IOJHOM 00BEME BiIaJeeT MPOrpaMMHBIM Mate-
puasioM. [’ paMOTHO, UCUEPIIBIBAIOILE U JIOTHYHO €r0 U3JIaraeT B yCTHON
WM McbMeHHOM Gopme. [Tpu 3TOM 3HaeT peKOMEHIOBaHHYIO JINTEPa-
Typy, IPOSIBISET TBOPYECKUH MOJAXOJ B OTBETAaX Ha BOIPOCHI U Ipa-
BIWJIBHO OOOCHOBBIBACT MPHHATHIC PELICHHS, XOPOIIO BIAJACeT YMEHU-
MM 1 HaBBIKaMU IIPU BBIIIOJIHEHUU NIPAKTHYECKUX 3a1a4.

Xoporo (4)

CryneHT 3HaeT NporpaMMHbINA MaTepuai, FPaMOTHO U M0 CYTH U3jara-
€T ero B YCTHOH MJIM MUCBbMEHHOM hopMe, ToMycKasi He3HaUUTEIbHbIE
HETOYHOCTHU B YTBEPKICHUSX, TPAKTOBKAX, ONPEIEICHUAX U KATEro-
PHSIX WJIM He3HaYMTeIbHOE KoaruecTBo omnbok. [Ipu sTom Briageer
HEO0OXOJUMBIMU YMEHUSIMU U HAaBBIKAMU MPU BHINOJIHEHUU ITPAKTHYE-
CKHX 3aJ1au.

Y 10BIETBOPUTEIILHO

3)

CTyneHT 3HaeT TOJIbKO OCHOBHOM IPOrpaMMHBINA MaTepual, JOIyCKaeT
HETOYHOCTH, HEJJOCTATOYHO YETKUE (HOPMYITUPOBKH, HEMTOCIIEI0BA-
TCJIBHOCTDh B OTBETaX, U3JIaracMbIX B YCTHOI>'I WA MACbMEHHOMU (1)0pMe.
[Tpu 3TOM HEJOCTATOYHO BIIA/ICET YMEHHUSIMU U HABBIKAMHU ITPH BBIIOJI-
HEHUU MpakThuueckux 3aaad. Jomyckaer 10 30% ommubOoK B U3narae-
MBIX OTBETaX.

HeynosnerBopurenbHo

@)

CTyaeHT He 3HaeT 3HAYNUTEIBHOM YacTH MPOrpaMMHOTO MaTepHaia.
[Tpu 5TOM OMyCKaeT MPUHIUITUATBHBIE OITUOKHU B I0Ka3aTeIbCTBAX, B
TPAaKTOBKE MOHATUN U KaTETOPUH, IPOSIBISECT HU3KYIO KYJIbTYPY 3HA-
HUM, HE BJIaJIC€T OCHOBHBIMU YMEHUSIMU U HABBIKAMMU IIPU BBITIOJIHE-
HUU TIpakTU4YecKuX 3a1ad. CTyICHT OTKa3bIBAETCS OT OTBETOB HA J0-
IIOJIHUTEIIbHBIE BOIIPOCHI

KonTtposbHbie padoTh:
1 cemectp

Tema 1. Muoowcecmeo OelicmeumetbHblx YUCeil.
Tema 2 Qyuxyuu 00HOU nepemeHHOU.

KonTtponbhas padota 1

Bapuant Ne 0
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1. Pewmts HepaBeHCTBO: |x —1|+3-|x|(4;

2. Haiitu oOnacte onpeneneHus pyHKINHN:
a)y=Ig %4_2 0)y=Ax—1+7-x;
3. Jlokazatk, uto GyHKIua ¥ = x” —10x BO3pacTaeT cTPOro Ha (5;+w);

1
4. lan rpapuk ¢yHkmmu y=—. C NOMONIBIO KAKMUX 3JEMEHTAPHbBIX
X

2x—3?
3x-2

npeoOpa3oBaHmii NOIy4acTcs rpaQuk QyHKIUH ) =

Tema 3. [Ipeoeini.

Tema 4. Henpepwisnocme (pynxyuu.

Tema 5. Henpepwvignocms (hyHKkyuu Ha ompeske.
KontponsHas pabota 2

Bapuant Ne 0
1. Beraucnoute 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)lim— &%
sinx +sinSx
x—1 x—0
2. HccrnenoBath (YHKUUIO HA HENPEPLIBHOCTb, HAWTH TOYKM pa3pbiBa
(GyHKUIUH, ONPEACTUTH ux pon 17} NOCTPOUTH rpauk:
1-x2%, x<0,
f(x)z 1, O0<x<2,.
x—-2, x>2.
. 4x*
3. HaiiTu HeBepTHKAIbHBIE aCUMIITOTHI rpaduka PyHKIMK y = el
+Xx

Tema 6. [Ipouzsoonas yHryuu 0OHOT nepemeHHot.
Tema 7. Jugpgpepenyuan ¢hynxkyuu oOHoi nepemeHHo1l.
Tema 8. Ocnosnvie ceoticméa ougpepenyupyemoix ynkyuit  u  ux NpUMeHeHMe
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KonTponbHas padora 3

Bapuant Ne 0

1. Haiiti npou3BOAHY IO (PYHKIMH:

a) ¥ =Inarcsiny/1- x* 0) y=Qx+3)*;

2. C nomoueo audepeHnrana BHUACIATE NPUOMKEHHOE 3HAYECHUE
cos44’;.

3. HaiiTu ypaBHeHMs KacaTeNbHON M HOPMAM K KpHMBOi: ¥ =x" —3x° +3

B TOYKE X, = 3.
y 45 y
4. Touka OBWKETCA NPAMOJIMHEHHO MO 3aKOHY §= Et —1{+5. Halitu
CKOPOCTb M YCKOPEHUE TOYKU B 3aJaHHBIA MOMEHT BPEMEHH { =2C.

5. Haiitu wHTEpBaIEl MOHOTOHHOCTH M TOYKM JIOKQJIBHOTO JKCTPEMyMa
2

HKIIUU. = .
yuxun: y 1

6.  BblumciuTth HauMeHbllee M HauOoJbllee 3HAYCHUS  (DYHKLMU:

y= ? Ha [0; 4].
X" +3

7. HaiitTu HanmpaBieHWE BBINYKIOCTM M TOYKM meperuba rpaduka
pyukuum: y=3x —x.

2 ceMecTp

Tema 9. Heonpeoenennwviti unmeepa.

Konrtponshas pabora 1

Bapuant No 0

BblunciuTe HeonpeAeneHHbIH NHTErpaJl:

: J-tg(3x —dx

. cos’(3x—1)’

2. I(x2+x+1)-lnxcix;

3 J'L
Jx2+6x+13
1,

4, j

> J‘x-\/x2+x+1;

6. j .
cosx
. 2

.
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8. Isinx-cos2x-cos3xdx.

Tema 10. Onpeoenennwrii unmezpa..

Tema 11. Ilpumenenue onpeoenento2o unmezpaid.
Tema 12. Hecobcmeenmvie unmezpaioi.
KonrponbHas padora 2

Bapuant Ne O
1. BrraucnuTe onpeneeH b HHTETPAT:
e B
dx
a). | —— 0). | xarctgxdx B).
'!x\/1+lnx '0[ J.\/;+1
2. Bpluumcnuth  mwiomanab — (Gurypel,  OTpaHWUYEHHOW  JIMHUAMMU:

y=x y=-x+2.
3. BBIUMC/IMTG JIMHY JyTd KpUBOH: y = In(1—x) (—l <x< E) .

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

Tema 13. Yucnoswie psiowi.

Tema 14. DynxyuoHaneHvie NOCIEO0BAMETLHOCMU U PYHKYUOHAIbHBIE PSIObL.
KonrponbHas padora 3

Bapwant Ne 0

BBISICHUTD, CXOAWTCS JIM AAHHBIH psij?

. )Z[ n+lJ )inz—l.

~n +1

BBISCHUTD, CXOUTCS JIM JAAHHBIM PAA U, €CITH CXOAUTCS, TO Kak: abCONOTHO
WX YCIIOBHO?

2a>Zn+I+l )Z

n=1 n=1

2n

Haiitu 065acTh CX0IMMOCTH (I)yHK]_[I/IOHaJ'[LHOFO paaa.

3a>Z 3,,,6)2(11 - X" +1)

~\ P+l
JlokazaTh, 9TO MaHHBIA (DYHKIHOHAIBHBIA Pl CXOMUTCS PAaBHOMEPHO Ha
YKa3aHHOM l'[pOMG)KyTKe.

4. Z -sin sx [ 11]

=n' +n+x’
Tema 15. Cmenentwie psovl. Pasnooicenue ¢ynxyuti 8 cmenenmvie psiow.
Tema 16. Tpuconomempuuecxue psaowvi. Pso @ypee.
Konrtponshas paGorta 4
Bapuant No 0




1. Haiiti cyMMy CTENICHHOTO psifia, TPUMCHSISI HHTCTPUPOBAHKE, U YKa3aTh
00JIaCTh CXOMUMOCTH: 2 —8x +24x% —64x> + ...

2. Haiitu cyMMy CTENEHHOTO psiaa, npuMmeHss auddepeHumpoBanme psaa,
0 2n+4
n x
Kazarb 00J1aCTh CXOAMMOCTH: -1) - —— .
Y Z( ) 57 (2n+4)
3. Haiiti mepBble IsTh 4WICHOB pasiokeHus ¢(yHkuud [ (x) B psn
Teiiopa B OKPECTHOCTH TOUKH X,: f(x)=x7 +x7 =3x7"" +7x7", x,=1.
4. Boruncants npubamkeHHo 1nl,02 ¢ TounocTeo & =107",
0.1
5. BreruncnouTte nHTETpaAN J.e""“2 dx ¢ TouHocThio 10 0,001.
0
6. Paznoxxute B psan Dypbe NEPUOAUUYECKYHO € 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. @ynuxyuu HeCKOIbKUX NepeMeHHbIX.

Tema [8. Buiyucienue 4acmuulx NPOUEOOHBIX BbICULUX NOPAOKOSE (DYHKYUU
HECKOJIbKUX nepeMeHHblx. [IpouseooHds no HanpasieHuro u epaoueHm @QyHKyuu
HECKOJIbKUX NepeMeHHbIX.

Tema 19. DOxcmpemymvr  @ynuxkyuu 08yx nepemennvix. Haubonvuiee u
HaumeHvuiee 3Ha4eHUust QYHKYuu O8yXx NepemMeHHbix.

KonTponsHas pabota 1

Bapuant Ne 0
. 0z Oz ) X
1. Hatitu — u —,ecimui z=u"-Inv, u=—, v=3x—-2y.
ox oy

3
2. Haiitn 6_22 , €CIIA Z =sinxy .
ox
3. JlaHa ¢pyHKIMS z = arclg (x2 -yz). Haiitu: 1). grad z B Touke A (1;-1);

2). IpOM3BOJHYIO (PYHKIIMH Z B TOUKE A B HampaBJieHUH BekTopa | = 51-12).
4. CocTaBuTh YPaBHEHUS KACATEIBHOM MJIOCKOCTH U HOPMAJIM K IMMOBEPXHOCTH

z=2x"—xy+)” BTouke C (1;2:4).
5. Haiiti okcTpemyMbl QyHKIAN z =x" + 3> —2x —4-\[xy —2y + 8.

6. Haiitu  nHamOomnbliee W HaWMMEHbIIEE  3HAYCHUs  (PyHKOUH
z=x"+2xy—4x+8y B NPAMOYrojbHUKE, OFPAHUYEHHOM NOpsMbIMH: x=0; y=0;
x=1; y=2.

Tema 20. J[soiinvie unmecpaie.
Tema 21. Tpoiinvie unmeepanoi.
KonTposnbHas padota 2
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BapnaHT Ne O
Brraucnuts 1BoiHHON nHTErpan no odnactu D:

dxd
” LG S D: 0<x<1, 0<y<l
x +y° + 2)
2. Berurcnuth ABOMHOM uHTErpast mo odnactu D:

”ylnxdxdy; D:xy=1, x=2, y=\/;.
D

3. Bolurcnuts TpoiiHoi nHTErpa no odnactu G:
I”xzzsin(xyz) dxdy dz;G= {(x,y,z) x=2x=0,y=m,y=0,z=0,z= 1} :
G

Tema 22. [Ipumenerue Kpamuuvlx UHIMESPAIOB.
Tema 23. Kpusonuneiirvie unmeepal.
KonTponbHas padora 3

Bapuant Ne O

1. Haititn nnowmwans Tol uyactu miockoctw 6x+3y+2z=12, koropas
3aKJIFOYEHA B IIEPBOM OKTAHTE.

2. Haiitn neHTp TsbkecTH OJHOPOAHOM MIIOCKOHM (PUTYphI, OTpaHMYECHHOMN

2 2
HOJIOBHHOM 3JIIHIca —; + % =1, onupatouieiics Ha OOJIBIIYIO OCb.
a

3. Onpenenute MOMEHT HMHEPUMM OTHOCUTENBHO ocu OY momanu
TpeyrojabHuka ¢ BepmmHamMu A(1;1), B(1;3), C(4.5).

4. Beiua

UCIIUTH I(l —x)ydx+(1+y*)dy, ecid KOHTYPOM HMHTErPUPOBaHus [ SABJISETCS
L

OKDY>KHOCTB Xx° + J° = R*.

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

L

1o KOHTYpy Tpeyroabauka ABC ¢ BepmmHamMu A(a;0), B(a,a), C(0;a).

Tema 24. [1osepxnocmuvie unmecpanel.

Tema 25. Jlupgpepenyuanvrovie ypasreHus.

Tema 26. Teopus noius

KonTposbHas padora 4

BapuanT No 0

1. BbIYMCINTE MOBEPXHOCTHBIE MHTErpajibl NEPBOro poja (MO IUIOLAIn
MOBEPXHOCTH):

”(6x+4y+32)d5', e o- 4acTh  IUIOCKOCTH  x+2y+3z=6,

PacmoJIOKEHHAS B IEPBOM OKTAHTE.
2. BblUMCIUTE  MOBEPXHOCTHBIE  MHTErpajibl  BTOpPOro  poaa (1o
KOOpAMHATAM):
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BapHaHT Ne O
Berancnute 1BoHONM nHTErpan no obnactu D:

dxd'
jj Al A D: 0<x<l, 0<y<l
x +y + 2)2
2. Beruncnuth 1BoiHON MHTErpan no obnactu D:

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

3. Bbruncnute TpoitHOR uHTErpas no odnactu 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.
KounrponbHas pabora 3

Bapuant Ne 0
1. Haiitn mmomaas TOM yactv minockoctw 6x+3y+2z=12, koropas
3aKJIFOYEHA B TIEPBOM OKTAHTE.
2. Haiiti 1eHTp TsDKECTH OJHOPOAHOM TIOCKON (DMIypbl, OrpaHUYEHHOMR
2 y2

MOJIOBUHOM dyinrica — + yra =1, onuparonieiics Ha GOMBIIYIO OCh.
a

3. Onpenenute MOMEHT HWHEPUMU OTHOCUTENBHO ocu OV mnomanu

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

4 Bbiu

WCITUTH I(l —x*)ydx+(1+3*)dy, ecnmu KOHTYPOM HMHTErPHPOBAHHS [, SBISETCS
L

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

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

L

1o KOHTYpy TpeyroiabHuka ABC ¢ Bepummnamu A(a;0), B(a;a), C(0;a).

Tema 24. Ilogepxuocmuuvie unmeepaio.

Tema 25. J[uppepenyuanvrvie ypasrenus.

Tema 26. Teopus nos

KontponsHas padota 4

Bapuant No 0

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

“(6x+4y+3z)ds, e O- 4YacTh  INIOCKOCTH X +2y+3z=0,

PACTIONOKEHHAS B IEPBOM OKTAHTE.
2. BbluuciuTe  MOBEPXHOCTHBIE  MHTErpaibl  BTOpPOro  poaa  (Imo
KOOp/AWHATaM ):
KpI/ITepI/II/I U 1IKaJia OLICHUBAHUS 11O OCHOYHOMY
CPEACTBY «KOHTPOJIbHAs padoTay

IITxana omneHuBa-
HUs (MHTEpBal Kpurepuit onennBanns
0asoB)

5 KonTtposbHas paboTa BBITOJHEHA HA BRICOKOM YPOBHE (IIPaBUIIbHBIC
otBeThI Janbl Ha 90-100% Bonpocos/3aaa4)

4 KonTponbHas paboTa BBIIIOIHEHA HA CPETHEM YPOBHE (TPaBUIIHHbBIC
OTBETHI AaHbI Ha 75-89% Bompocos/3amay)

3 KoHTposbHas paboTa BBITOJHEHA HA HU3KOM YPOBHE (TIPaBHIIbHBIE
oTBeTHI 1aHbl Ha 50-74% Bompocos/3anay)

43




5 KonTtponpHast paboTa BBIIIOIIHEHA HA HEYIOBICTBOPUTEIEHOM

ypoBHe (TMpaBUJIbHBIE OTBETHI IaHbl MeHee yeM Ha 50%)

3apanue 3
BbruncnuTh Mpon3BogHBIE (yHKITHIA:

Tabmuma 3
Ne a) 6) B)
juisl
— ain?2
1 | y=(nx)" cos(x-y)+x—y=0 x=sin"t+t
y=cost+2
3ajanue 4

CocTaBuTh ypaBHEHHUsI KACATENBHOM M HOPMAJIM B TOUKE X, = m K mapabose:
y=mx’+(n—-1)x+m, rae m — 9HCIO TIACHBIX OyKB B (JaMWIMM, N - HYHCIIO

COIJIACHBIX OYKB B (haMuiuu.

3ananue 5
Hccnenosatrs (yHKIMIO MeTO/IOM AU PepeHNINATBHOTO UCUNCIICHUS W TTOCTPOUTH
rpaQuk:

Tabmna 4
NoNo f(x) NoNe f(x)
x° X
] = 2 =
d x-1 4 Xt -1

Cemecmp 2.

Hnousuoyansnoe sadarue No |

Ne n/nt Howmepa 3amgaq

1 11 [ 21 | 31 [ 311 | 41 [ 411 [ 51 [ 511 ] 61 | 611

1. IIpocreiimme TpréMBI HHTETPAPOBAHNS

1+ cos® x 12. Isin4xdx
1.1. I—dx
1+ cos2x
2. 3aMeHa EpeMEeHHOM
X 22, Ixze"sinxdx
21, J'de

x(x+1)

3. HHTerpupoBaHWe pallMOHAIBHBIX (YHKIHI

ST (R S—. 2 [
2x"=3x-2 (1+x%)

4. VHTEerpupoBaHKE TPUTOHOMETPHUUECKUX (DYHKLIMI

44




n'
41 ISI Y dx I 1gxdx
COS RY

5. HurerpupoBanne nppaumoHaibHbIX Gyrkumit,. HecoOCcTBeHHBIC HHTEIPaIbI

1—x
L
l+x x

52, [
' X F 2% 42
Huousuovarsnoe saoanue \o 2
2. BbiuMCIHHE ONPEAEICHHBIX HHTEMPAIOB
|
xdx
1.1. j—

2 (o +1)°
1.2. I e** cos xdx

o
2. Buiuncnenue naowanei guryp
BuIHCAHTS IWI0mats GUrypsl, OrpaHHueHHOM TuHHAMA = 2x+1 1
x-y-1=0.

ta

3.  BoluncieHue UTHHBE JIYyTH
3.1.  Haiftu anuny ayru aueum Inx oT TOUKH X, = Ji J10 TOUKH X, = J§

Cenecmp 3.
Huousuoyasnoe saoanue Nz |
3ananue Ne 1. McenenoBars nonokHTeIbHbIE PAILLI HA CXOAHMOCTD!

S+ S = 1
. i Y Z[ J % “nlnn(Inlnn)’

3ananne Ne 2. HMccneaoBars YHCIOBOI pajl HA CXOMMMOCTH H YCTAHOBHTE
XapakTep cxXoauMocTy (abcoMK0THAS, YCIOBHAR ).

L3 2 32

ne=l te=] 1" + 2 2
3ananue Ne 3. Haifrn 001acTh CX0AMMOCTH (PYHKUHOHANBLHOTO psija:

= 1y nel *
R .| 231
m 3n(x+2)" = n'(x+3)
3ananue Ne 4. Haitru 001acTh CXOAMMOCTH 33/1aHHBIX CTENEHHBIX PAIOB:

7. Ior n ‘._I
= )Z( )
wt P

e |

2n+1
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3ananne Ne 5. Pasnoxurs 3aiaHHyr0 (GyHKIIO f(x) B CTCHCHHON psix B
OKPECTHOCTH TOYKH X,. HaliTu 001aCTh CXOAMMOCTH MOMYYEHHOI'O CTEHNEHHOIO
pszia K TaHHOH (pyHKIMK.

L. f(x)=e’x2,xO:O. 2. f(x)=Inx, x,=1.
3amanue Ne 7. Paznoxute B psan Dyppe NEPUOAMUECKYIO € HEPUOIOM
7'=27 ¢ynkumro f(x), 3anaHHyIo Ha oTpeske [—7, 7].
L f(x):{O, xe[ 7r,0), f( ) {5 xxe[ 7r0]
4x -3, xe[O,;r]. 0, xe(O,;r].
Hnousuoyanvroe 3aoanue No 2
3ananue Ne 1. Halitn yacTHBIE IPOU3BOAHBIE Z,,Z, QyHKIMHA z = f(X,})

1.1. z:ln(3x—x2+5xy); 12, z=3xy—x"+5)";
3apanue Ne 3. Haiitu: a) npou3BoaHyr QyHKIMH z= f(X,y) B TOuke M 1o

HATIPABJICHHIO BEKTOPA / ;
0) rpaguenT GpyHkmMu z = f(x,)) B Touke M.

31, z=cos’ y+In(x*+37): M(L1) [=i+2j:

3amanme Ne 4. IIpoBepuTh 3alaHHOE COOTHOLICHHE JUIs (PyHKIMA
z=f(xy).
28 'z 0%z

— .

4.1. 82 yy—O, z=e€e" ]

3apanue Ne 5. BeranciuTe HanOoIbIIee M HAMMEHBIIEE 3HAYCHUS (PYHKIIMA

z=f(x,y) B 3amanHOi oGnacTn D, KOTOPas ONMPEAETEHA CUCTEMOI HEPABEHCTB.
[TocTpouts obnacts D .

5.1. z=x"+3" - Oxy+27, 0<x<3, 0<£y<3;

Hnousuoyanvroe saoanue Ne 3
3ananue Ne 1. BeruncimTh MOBTOPHBIN I/IHTerpan'

2 1
dy
1.1 [ay[(x* +2y)dx. 1.2 |dx
Jarf o 29 Ja 2

3apanue Ne 2. Haiitu ypaBHEHMs JMHMNA, OrpaHMYMBAIOIIMX 001aCTh
UHTErpupoBanus. Caenarh pucyHOK 00JacTH UHTET PUPOBAHUSL:

2.1. idyzj_.y f(x; v)dx. 2.2. jdef (x;¥)dy.
6 X

x

4
3ananue Ne 3. U3MeHUTH OPAIOK I/IHTeI‘pI/IPOBaHI/ISI B [IOBTOPHOM HHTETpAJIE:

3.1. j.dxff(x; y)dy. 3.2. J.dx I f X; y)dy

E
4
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3ananue Ne 4. Berumciuth ABOHHOM MHTETpalt:
4.1. H(x+y)olxdy; 0<x<l1, 1y<2. 4.2.
D

”xy(x—y)clxdy; 0<x<1, 0<y<2.
D

3aganue Ne 5. C nomouipro nepexoja K IMOJIPHBIM KOOPAMHATAM BBIYMCIIUTH
JIBOMHON MHTErpa:
R R’
5.1. Idx J ln(x2 +y? +l)dy.
0 0
3amanue Ne 6. C nOMOLIBK JIBOWHBIX WHTErPAJIOB BBIYMCIUTH IUIOIIAb
(urypbl, OrpaHUYCHHON JTMHUSMU:
6.1. y=x>; y=x+2. 62 x=y" -2y, x+y=0.
3amanue Ne 7. C nOMOIIBK JBOWHBIX MHTErPAIOB BBIYUCIUTH OOBEM Tena,
OrPaHUYCHHOIO NOBEPXHOCTSIMU:
71. z=5-x;, y*=5x, z=0.
3ananue Ne 8. BoluncanTs TpoiHO#M nHTErpai no obnactu G .

81 [[[2y*evdx dy dz;
G

G:{(x,y,z):x:O, y=1 y=x, z:O,z:l}
3ananue Ne 9. Haifti Ipon3BOHYIO CKansipHOro nosst (x, y,t) B TOYKE M,

M0 HAMPABJICHUIO HOPMAJIM K MOBEPXHOCTH S (HOpMasb 00pa3yeT OCTPhIHA Yrou ¢
NOJOKATENLHBIM HaPaBIeHUEM ocu Oz).

Ne u S M,
91. u=4In(3+x7)-8xz =22 +22° =1 (1LL1)

3ananue Ne 10. Haiitu:

1) TIoTOK 3a1aHHOTO BEKTOPHOIO TOJIsl [+ Yepe3 BHELIHIOW YacTh S 3aJaHHOM
IUIOCKOCTH P, KOTOpasi BMECTE ¢ KOOPAMHATHBIMU IIOCKOCTSIMH 00pasyeT
nupamuny V

2) LIMpKyIALMIO BEKTOPHOTO TONsl /* BAONbL IPAaHMIBLI [ MOBEPXHOCTH S B
HAMPaBJIEHUH MTPOTHUBOMOJIOKHOM JIBUYKEHHUIO YACOBOM CTPEINKH.

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

10.1. (x+z)f xX+y+z-2=0

KpI/ITepI/II/I 1 IIKajda OHCHHUBaHHA IO OLHCHOYHOMY CPCACTBY «MHAWBUAYAJIBHEIC
3aJIaHUA)

ITIxana oueHuBaHUs Kpurepuii onenusanus
3auTeHo IIpasunbHO pemensr 90-100% 3ananuit
He 3aureno IIpasuibHO pemeHbl MeHee 90% 3amaHuit
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OueHoYHbBIE CPEICTBA JAJIsI MPOMEKYTOIHOM aTTecTalHu (IK3aMeH)

Tunosvie saxzamenayuorHvie Guenvl

bunem. Cemecmp 1.
Buner Ne 1

1. MHO)KCCTBO HeﬁCTBHTGHLHBIX YUCCII. MOI[yJ'II) HeﬁCTBHTGHLHOFO
YHCiIa U €r0 CBOMCTBA.

2. Pemmnth HEPABEHCTRO: |)c2 —5x— 5|(9 .

3. Tlpom3BogHast CYMMBI, Pa3HOCTH, MPOM3BEACHHUS W YacTHOTO JBYX
(yukuuii. Teopema 0 MPOU3BOIHON KOMIO3ZUINH ABYX (DYHKIIHH.

— 4 .
Haiitn ), ecmn y=¢ -sin3x.

5. OHOHOCTOPOHHSISI ~ HENPEPBIBHOCTH GyHKIIMM B TOYKe.
Knaccndwkanus Touek paspbisa.
Haiitn Touku paspreiBa (YHKUMH, ONPEAEIWTh HX pOA U

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

1. Tlomsarue mepooOpazHoii. Teopema o mepBooOpaszHoit. lloHsTHE
HEONpPEeIeNICHHOTO HHTErpaa.
(1-x)°
—=—dx.
xx

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

Brraucauts HCOHpeZ[CJTeHHBIﬁ HUHTCTpa: I

BbraucinTs npubImKeHHO e ¢ Tounoctsio S=107",
3. Teopema 00 HUHTErpUpPOBAaHUMM IO 4YACTSIM B ONPEIACICHHOM
UHTETpae.

e
Brrarcnuts onpeaencHHbI HHTErPat: Iln2 xdx.
1

© 2
. n -1
BBISICHUTB, CXOUTCS JIM TAHHBIHN Psijl Z ?

~n®+1

5. Haiitu miomaas GUTypsl, OrpaHUUYEHHON JIMHUEH o = asin2@.

1 6amn

1 6an

1 6amn

1 6amn

1 Oamn

1 6amn

1 0amn

1 6amn
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bunem. Cemecmp 3.

HA SKCTPEMYM.

Buier Ne 1

Hcenenosath (DYHKIMIO IBYX IEPEMEHHBIX z=x +)° —6xy+10 1 Oanr

OHpCZ[CJ'II/ITB MOMCHT HMHCPHUU OTHOCHUTCIILHO OCH OX mmomtaan 1 Oanr

TpeyronpHuKa ¢ BepmmHaMu A(1;1), B(2:1), C(3:3).

I TonsATHE KPUBOIMHEHHOTO HHTErPAsIA IEPBOTO POIA U €TO CBOWCTBA. 1 Ganr

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

Touke M, (l,l,l)no HAITPaBJICHUI0 HOPMAJIA K TIOBEPXHOCTH S :

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

MOJIO’KUTENIbHBIM HarpaBieHUEM ocu (2 ).

C mnoMOLIBI0 JBOMHBIX MHTETPAJIOB BBIYUCIUTE OOBEM TEINA, 1 Ganr

OTPaHMYEHHOTO IOBEPXHOCTAME: z=5—X; 1> =5x; z=0.

KpuTeplm H HIKAJa OHCHUBAHUSA 110 OCHOYHOMY CPEACTBY — IK3AMEH

Ikana oneHUBa”uA

XapaKTepI/ICTI/IKa SHaHUA IMpeaMETa U1 OTBCTOB

oTIn4HO (5)

CryneHT ri1y00KO U B IOJIHOM 00BbEME BIIAZIEET MIPOrPaMMHBIM Ma-
TepuanoM. ['paMOTHO, McCUYepIbIBAIOLIE U JIOTUYHO €ro M3jaraeT B
YCTHOM WM 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 BBINOJHEHUU NPAKTUYECKUX
3aj1a4

xoporo (4)

CryzneHT 3HaeT NMporpaMMHbINA MaTepuall, TpaMOTHO U IO CYTHU H3-
Jaraer ero B yCTHOHM WJIM NUCbMEHHOW (hopme, JonycKas HEe3Hayu-
TEJbHBIE HETOYHOCTH B YTBEPXKACHUAX, TPAKTOBKAX, ONPEACICHUAX
Y KaTeropusaxX Wiu HE3HAYUTEIbHOE KOJN4YecTBO omunOoK. [Ipu sTom
BJaJIe€T HEOOXOAMMBIMU YMEHUSAMHU U HaBbIKAMU NP BBINOJIHEHUH
IIPaKTUYECKUX 3a/1a4

YIOBJIETBOPUTEIHHO (3)

CTyJeHT 3HAeT TOJBKO OCHOBHOM MPOrpaMMHBIA MaTepHall, JOIyC-
KaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (HOPMYIHPOBKH, HETOCTE-
JIOBAaTEJILHOCTh B OTBETAX, U3JIaraeMbIX B YCTHOW WJIM MTHUCbMEHHON
dopme. [Ipu 3TOM HEITOCTATOYHO BIIAJICCT YMEHUSIMH M HABBIKAMU
IIpYU BBHIMIOJHEHUH MpakTHUeckux 3aaad. Jlomyckaer mo 30% omm-
0OOK B M3JIaraeMbIX OTBETax

HEYIOBJIETBOPUTEIHHO (2)

CryzneHT He 3HaeT 3HAaYMTEIbHOW YacTU MPOrpaMMHOIO MaTepuaia.
[Ipu 3TOM JOmyCKaeT NPUHLMIHUAIbHBIE OIIMOKM B JOKa3aTelb-
CTBaX, B TPAaKTOBKE IOHATHI M KaTEropuil, MPOSABIAET HU3KYIO
KyJbTYpy 3HAHHH, HE BIIAJCET OCHOBHBIMU YMEHUSIMHU U HAaBBIKAMH
IIPY BBIIIOJIHEHUU NMPAKTUYECKUX 3a1ad. CTylEeHT OTKa3bIBA€TCs OT
OTBETOB Ha JIOIIOJIHUTEIBHBIE BOIPOCHI
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1. OcobenHoctHn Opraumsanuu oﬁyqemm AJIA JIUI ¢ OTPAHHYCHHBIMHA BO3MOZKHO-
CTAMHU 3I0POBbSI U UHBAJIUA0B

[Tpu HEeoOxoaumocTu pabodast mporpamma yueOHONW TUCIUILIMHBI MOXKET OBITh aJanTHpO-
BaHa JuIg o0ecreyeHns 00pa30BaTeIbHOTO MpOoIlecca MHBATHIOB U JIUI] C OTPaHUYEHHBIMHU BO3-
MO>KHOCTSIMH 3/I0POBbS, B TOM UYHCJIE€ C MPUMEHEHUEM 3JIEKTPOHHOTO OOYUYEeHUS U ITUCTaHIMOH-
HBIX 00pa30BaTEIbHBIX TEXHOJIOTHA.

Jnis sToro TpeOyeTcs 3asBJICHHUE CTyAEHTA (ero 3aKOHHOTO MPEICTaBUTENSA) U 3aKII0YCHHE
ncuxosioro-meauko-negaarorndeckoin komuccuu (IIMIIK). B cinydae HeoOxomumoctu o0ydaro-
HIMMCS U3 YKCIIa JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0pOBbs (110 3asBJICHUIO 00y4Yaroliie-
rocsi), a JUIsi MHBAJHJIOB TAK)KE B COOTBETCTBUU C WHAMBUIYAIBHON MPOrpaMMoOii peabuiuTaiu
WHBaJIKMIa MOTYT IpeljaraTtbCs CIeAyIOUIMe BapHaHThl BOCHPUATUS y4eOHOW MHpopManuu c
YYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH:

— CO3JlaHuE TEKCTOBOI BepCHU JIIOOOT0 HETEKCTOBOIO KOHTEHTA AJIL €ro BO3MOKHOTO Ipe-
00pa3oBaHus B aJIbTEPHATUBHBIC ()OPMBI, YAOOHbIE IS PA3INYHbIX TOIH30BATEICH;

— co3JaHle KOHTEHTa, KOTOPbIM MOXKHO NPEICTaBUTh B PA3IUYHBIX BUAAX 0€3 moTepu
JAHHBIX WM CTPYKTYpPBI, IPEAYCMOTPETH BOZMOKHOCTh MacCIITA0MPOBaHUs TEKCTA U U300paxe-
HUll 0e3 MoTepu KayecTBa, MPeAyCMOTPETh TOCTYITHOCTD YIPABICHHUS KOHTEHTOM C KJIaBUATYPHI;

— CO3JIaHHe BO3MOXKHOCTEH Il 00y4aromuxcst BOCIPUHUMATE OHY H Ty K€ HH()OPMAITHIO
U3 pa3HbIX UCTOYHUKOB, HAIIPUMEP, TaK, YTOOBI JIHIla C HAPYLICHUSIMH CIyXa MoJydaiau uHdop-
MAIMIO BU3YAJIbHO, C HAPYIICHUSMU 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 3JIEKTPOHHOTO 00yUeHHUsI, JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI
JUTSE TIepeauu HHGOpMaIluu, OpraHnu3aluy pa3IndHbIX (POPM MHTEPAKTUBHOM KOHTAKTHOM pabo-
THI 00YYArOIIErocs ¢ MpernojaBarejeM, B TOM YHcie BeOMHAPOB, KOTOPBIE MOTYT OBITh HCIOJb-
30BaHbI I IPOBEJCHUS BUPTYAIbHBIX JIEKIIUNA C BO3MOXHOCTBIO B3aUMOJCHCTBHS BCEX y4acT-
HUKOB JUCTAHIIMOHHOTO OOYy4YeHUs, IPOBEACHHUSI CEMHUHAPOB, BBICTYIUICHUS C JOKJIAJaMHu U 3a-
HIUTHI BBIIOJIHEHHBIX Pa0OT, MPOBEICHUS TPEHUHT OB, OPTaHU3aIMH KOJJIEKTUBHON paboThI;

— IPHUMEHEHHUE JIEKTPOHHOTO O0YyUYeHUs], TUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTUN
JUTSL OpraHu3aiuu GopM TEKYIIEro ¥ MPOMEKyTOYHOTO KOHTPOJIS;

— YBEeJIMYEHUE MPOJOLKUTEILHOCTU CJaYM 00YYarOUIMMCs] MHBAIMJIOM WIH JIMLIOM C Orpa-
HUYEHHBIMU BO3MOXKHOCTSIMHU 3/10pOBbsl (hOpM MPOMEXKYTOUHOM aTTeCTAllMU MO OTHOILIEHHUIO K
YCTaHOBJICHHON IPOAOIKUTEIBHOCTH X CAAUN:

— TPOAOJKUTENBHOCT C/Iauu 3a4€Ta WM 9K3aMeHa, MPOBOJUMOTrO B MUCbMEHHOU (op-
Me, — He Oosiee ueM Ha 90 MUHYT;

— MPOJOIKUTEIHLHOCTh MOATOTOBKU 00y4aloIIerocs K OTBETY Ha 3auéTe WM K3aMeHe,
MIPOBOJIMMOM B YCTHOU popme, — He Oosiee ueM Ha 20 MUHYT;

— MPOJIOJKUTENILHOCTh BBICTYIUICHHSI 00y4YaroIlIerocs Mpu 3alluTe KypcoBOW paboThl —
He OoJiee yem Ha 15 MUHYT.
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JIvcT n3MeHeHHu U 1ONOJTHEHU

Ne Bunsl nononnenuit u usme- | Jlara u HoMep IpoOTOKOIIA [Tognuce
n/n HEHUH C yKa3aHUEM CTpa- 3acenaHus kageapsl (ka- (c pacumdpoBkoit) 3aBery-
HUII denp), Ha KOTOPOM OBLITH rorero kadeapoit (3aBeay-
paccMOTpeHbI U 0JI00PEHBI IOLINX Kadeapamu)
W3MEHECHHS U JIOTIOJTHEHUSI
1.
2.
3.
4.
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JIner nonoJiHeHuii k padoyeil mporpamme

VYTBEPXJIAIO
3aB. xadeapoi
N.0. Oamunus

« » 202 r.

Crncox JUTEPATYPBI K paboueii nporpamme JHCIATUTHHBI
HaTpaBJIEHUE TMOJTOTOBKHU/CIICIIUATBHOCTh
110 COCTOSTHHIO Ha « » 20 T.
OcHoBHas nuTeparypa:
1.
2.
3.
JlonomHuTeIBbHAS TUTEpATYpA:
1.
2.
3.
[Ipenonasarens

(noonucw) (1.0.D.)
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