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BBICIIIETO 00Pa30BaHUs
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OO0opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. damumms)

11. PaGouasi nporpaMma nepecMOTpeHa Ha 3acefaHHH Kadeapsl:

IIpoTokomn oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamucse) (1.0. dammnus)

I11. Pagouyas mporpaMma nepecMoTpeHa Ha 3aceJaHnu Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amumms)

V. PaGouass mporpaMMa mepecMOTpeHa Ha 3aceIaHUH Kaeapsbl:

IIpotokomn oT « » 20 r. Ne

3aBenyrouuii kadenpoi

(moamuce) (1.0. ®amumms)



AHHOTaUMs K pado4eil mporpaMMe JUCIHUILINHBI

«MaTeMaTHYeCKHUI aHAJIN3)»

YueOuplii Kypc «MaTemaTnueckuil aHajau3» NpeaHa3HAa4YeH M CTYACHTOB
HamnpanyieHus oarotoBku 38.03.01 DxoHomuka.

JucuunnnHa «MareMaTuyeckuil aHanu3» BXOJIUT B COCTaB 0a30BOM yacTu
0J10Ka «/IucCMIIMHBL (MOTYIIN )

OO0mast TpyJOEMKOCTh OCBOCHHS JUCIHUIUIMHBI COCTaBisieT 12 3adeTHbIX
enunull, 432 yaca. Y4eOHBIM TUIAHOM TPEIYCMOTPEHBI JEKIMOHHBIE 3aHATHS (144
yaca), IpakTHYeckue 3aHATHs (72 dvaca), camocTrosTelbHas padoTa cryaeHTa (216
4yacoB, B TOM 4uciie 36 yaca Ha MOATOTOBKY K dK3aMeHy). Jluciuruinia peanusyercs
Ha 1 kypce B 1-oMm u 2-0M cemecTpax.

HucunminHa «MaTeMaTU4eCKUi aHaliu3» OCHOBBIBAETCS HA 3HAHUSX, YMEHUAX
U HaBbIKax, MOJYYEHHBIX Ha Kypce «JIuHeliHas anreOpay» U MO3BOJISET MOATOTOBUTH
CTyJICHTa K OCBOCHHMIO psjia TaKUX JUCHMIUIMH, Kak «Teopusi BEpOATHOCTEH U
MaTeMaTu4ecKass  CTaTUCTUKA, «IKOHOMETPHKAY, «JKOHOMETpHKA 2%,
«MukposkoHOMHKA 2», «MakpodKOHOMUKA 2», « Teopus urpy».

ConepkaHue OUCHUIUIMHBI OXBAThIBAE€T KJIACCUYECKHE Ppa3AEiibl MAaTEMaTUKH,
CBsI3aHHBIC C MccleAoBaHreM (DYHKIHH, BKIItOYast QYHKIIMKA AUCKPETHOTO apryMeHTa
(mocnenoBarenbHOCTH).  DYHKIMOHAIBHBIC 3aBUCUMOCTH SIBJISIIOTCSI OCHOBHBIM
WHCTPYMEHTOM MOJEIUPOBaHUSI KaK B SKOHOMHYECKHX TaK BO pSAE APYyrux
JIACLIUTIIAH. OyHKIIMU 00pa3ylOT OCHOBHOM S3bIK BCEX MAaTEMaTUUYECKHUX
JTUCLUUIUIMH, BKJIIOYas TEOPUIO BEPOSITHOCTEHM M MaTeMaTHYECKYyI CTaTUCTHKY,
KOTOpbIE B CBOIO OYEpEAb CIyKAaT OCHOBOM SKOHOMETpUKH. B pamkax gaHHOro
Kypca H3y4aloTCsi OCHOBHBbIC€ CBOWCTBAa (YHKIMH, Takhe KaK HENPEPhIBHOCTD,
nudpepeHupyeMocTb, MOHOTOHHOCTB, BBIMYKJIOCTh W BOTHYTOCTh, a TaKXKe
MaHUITYJISIITUN ¢ PYHKIIUSAMH, TaKue Kak apuMeTHdecKue omeparuu, KOMIO3UIINS,
nepexon K npezaeny, IPOU3BO/JIHAS, HUHTETpal, (yHKITMOHATBHBIE
MOCJICIOBATENHHOCTH U PsAbl. CBOMCTBA AKCTpEMyMOB (GYHKIIHNA, B OCOOCHHOCTH

GyHKUMA MHOTHMX TIEPEMEHHBIX CIYyXKaT TEOpeTHUYecKor O0a3oi s MOHUCKa



PaBHOBECHUSI B MUKPO3KOHOMMKE, ONITUMAJIBHBIX CTPATErMM B TEOPUU UTP U METOJA
MaKCUMAJIbHOTO TpPaBaoONoAoOus B CTaTHUCTHKE. Kpome TOro e€ctb MHOMKECTBO
AKOHOMHUYECKUX MOJIeJIE MPUMEHEHUE KOTOPBIX CBOJUTCS K ONTUMM3AMU TE€X WU
WHBIX (YHKIIMOHAJIOB, ISl 4€Tr0 HEOOXOIUMO MPUMEHSITh METOJbI MaTEMAaTUYECKOTO
aHaJau3a.

Ileab — M3y4ye€HHE OCHOBHBIX TEOPETUYECKHUX TMOJIOKCHUNW MATEMATHYECKOTO
aHanwW3a, ITOHUMAHWE JI0KA3aTEIhCTB OOJIBIIMHCTBA W3 HUX W TMPUMCHCHHE
M3yYEHHON TEOPUM K PEIICHUIO 3a]a4, BKIIOYasi MOJICJIbHbIE SKOHOMUYECKHE 3a]1auH.
N3yuenne Kypca MoMoxeT B (GOPMUPOBAHUM JIOTHUECKOTO U aHAIUTUYECKOTO CTHUIIS
MBIIIUICHUSI, B 0o0jJiee CTPOrOM  PACCMOTPEHUU  COLMAbHO-DKOHOMHYECKUX
3aKOHOMEPHOCTEM.

3anaum:

® OBJIQJCTh OCHOBHBIMU MOHSATHSIMH MaTEMaTHUYCCKOTO aHaiIW3a, TAKMMHU Kak
MHOXECTBA W OICpallMM HaJ HUMH, JIOTMKA BBICKA3bIBAHUW, CHCTEMBI YHCEIL,
BKJIFOYAsi TE€OPUU JCUCTBUTENBHBIX YHCEN, MOCJIEAOBATEIIBHOCTA W BBIUYHUCICHUE
npeaenoB, (QYHKIMM W WX  CBOMCTBA, BKJIIOYas  HENPEPBHIBHOCTh |
mudepeHIupyemMocTb, YHUCIOBbIE W  (YHKIMOHAJIBHBIE pANbI, CBOWCTBA W
BBIUHCIICHUE UHTETPAJIOB,;

® O3HAKOMUTHCSI C OCHOBHBIMM HJIESIMH M METOJaMHU TEOopuu (HYHKIUU
HECKOJIbKMX JICUCTBUTEJBHBIX IEPEMEHHBIX, BKJIIOYAsl YCJIOBUS 3KCTPEMYMa,
MHTETPUPOBAHUE, A TAKXKE C MNPUMEHEHUEM O3THUX METOJ0B K PEIICHUIO 3aaad
AKOHOMMYECKOT0 MOJICJIMPOBAHUS,;

e IIPUOOPECTH HABBIKM NPAKTHUYECCKOTO PEIICHHUS 3a]ad MaTeMaTHYECKOIO
aHaliu3a, BKJIOYas HABBIKM TPOBEICHUSA PACCYKICHUW U  JI0KA3aTEIbCTBA
YTBEPKIACHUN.

Jig  ycnmemHoro wu3ydeHus JOUCHMIUIMHBL «MaremMaTuyecKh aHalus3» Yy
oOyyJarommxcsi JOHKHBI  ObITh  CPOPMUPOBAHBI  CICAYIONIUE TPEIBAPUTEIIHHBIC

DJIEMEHTHI KOMIIETCHIIUN:



® CIOCOOHOCTBIO OCYIIECTBISITh MUCHbMEHHYIO M YCTHYIO KOMMYHHUKAIMIO Ha
PYCCKOM SI3bIKE, JIOTUYECKH BEPHO, apTyMEHTHPOBAHHO M SICHO CTPOUTH YCTHYIO H
NUCHMEHHYIO Peub;

® CrmocoOHOCTBhIO pPabOTaTh C PpAa3NIWYHBIMU HMCTOYHHKAMH HH(POpMAIUH,
UH(POPMAIIMOHHBIMU PECYpCaMH M TEXHOJIOTHSIMH, MPUMEHSATH OCHOBHBIE METOJIBI,
CIIOCOOBI U CPE/ICTBA MOTyYSHHsI, XpaHEHUs, TIOUCKA, CUCTEMAaTH3aIlH, 00paboTKU U
nepegayd  uHPOpMAMK, MPUMEHATH B  NPO(PECCHOHANBHON  AESITEIbHOCTH
aBTOMATHU3HPOBaHHBIE WH(OPMAIMOHHBIE CHUCTEMBI, HCIIOJIb3yeMble B IKOHOMUKE,
aBTOMATHU3HpPOBaHHbIE paboyMe MecTa, MNPOBOJUTh HH(OPMALMOHHO-TIOUCKOBYIO
paboTy C  MOCHEAyIOIMMM  HUCTHOJAb30BAaHHUEM  JAHHBIX  NPU  PEUICHUH
po(eCcCUOHANIBHBIX 3a/1a4.

B pe3ynbpTaTe u3yueHus JaHHOM TUCHUILIMHBI Y 00y4aroumxcs GopMUPYIOTCS

cienyroume oOmeKyIbTYpHbIE KOMIETEHIIUH (3JIEMEHThI KOMIETEHITH).

Koxa u popmyuposka Aransl GOPMUPOBAHUS KOMIIETEHIUH
KOMIIETEeH MM
OK-4 criocoGHOCTBIO TBOPYECKU Kiaccuueckue MeTOIbl MATEMAaTHIECKOTO
BOCIIPMHUMATH M MCIIOJIb30BaTh maer aHaJIn3a ¥ COBPEMEHHBIE HANPABJICHHUS
JIOCTUKEHUS HAYKU, TEXHUKH B SKOHOMHUYECKHE 33/1aut, T7I€ IPUMEHSAFOTCS
npodeccuoHanbHOi chepe B TaK1e METO/IbI
COOTBETCTBUH C MOTPEOHOCTAMMU [IpUMEHSTH METOIbI MATEMATHYECKOTO aHAIH3a
PETMOHATEHOTO X MUPOBOTO TS KCCIIEIOBaHKs (DYHKIIMH BOSHUKAIOIIUX B
pbIHKa Tpy/ia YMEST | OHOMBUECKHX NPUJIOKEHHSX U aHAIN3a
SKOHOMUYECKHX TPOLIECCOB
AHaIMTHYECKUMH METOJAMHU PEILEHHS
Bnaneer
SKOHOMHUYECKHX 3124
OK-5 crocoGHOCTBIO 3maeT OCHOBHBIE PUIIOKEHUS MATEMATHYECKOTO
UCIIOJIB30BaTh COBPEMEHHBIE aHanm3a K mpoeCCUOHANBHOM JIeITENLHOCTH
METOJIBI M TEXHOJIOTHH (B TOM [IpUMEHSTH METOIBI MATEMATHYECKOTO aHAIM3a
HHcIe HHPOPMAITHOHHbIE) B IS MOJIETMPOBAHUS SKOHOMUYECKHX
npodeccronanbioii aestensHoCTH | YMECT | Loy o reit w anauza HKOHOMUHECKO
uHpopManun
HaBblkaMy IPUMEHEHHS METOJIOB
MaTEMATUYECKOTO aHAIN3a IS MOJIETUPOBAHMS
Bmaneer o
SKOHOMUYECKHX 3aBUCUMOCTEN U 00paboTKU
HKOHOMUYECKOM MH(pOopManu

I[JISI q)OpMI/IpOBaHI/ISI BbIIICYKAa3aHHBIX KOMHGTGHHI/Iﬁ B paMKax IUCHUIIINHBI

«MaTtemMaTUUeCKU aHaJIu3» MNPUMCHAIOTCA  CICAYHOIIMEC MCTOAbI AKTUBHOTO/



WHTEPAKTUBHOTO OOYUYECHHS: JCKIOUA-IIPEC3CHTA A, MO3TOBOM IITYPM abota B
b

MaJIbIX I'PpyIIIax, pCuICHNC CUTYyallMOHHBIX 3a1a4.

|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTHU KYPCA
CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOMN YACTH KYPCA
| cemecmp (36 uacos)
Pa3nen 1. BBenenne B MareMaTnueckuii anaius3 (8 vacoB)
Tema 1. BBogHbIe MaTeMaTHYECKHE IOHATHS
Bricka3biBaHus U I€UCTBUS HaJ HUMU. TaOmuIbl HCTUHHOCTHU. JIormueckue 3aKOoHBI.
3aKOH MCKJIIOUYEHHOTO TPEThEro. 3aKOHbl JBOWCTBEHHOCTH. Jlormueckue
napanokcel. [lapagokc Paccema. Axcrombl Teopun MHOXkeCTB. Orniepanuy Hal
MHOXecTBaMu. TeopeMa 00 oObeauHEHUU AOoNOIHEHUH. [loHsATHE OTHOIIEHUS.
OnpeneneHuss OTHOIICHUN HSKBUBAJICHTHOCTHU, TOpsAKa, (YHKIIMOHAIBLHOTO
otHomeHus. Knaccudukamus ¢ynkuuid. [IpsmoyroibHas U moJyisipHas CHCTEMBI
KoopauHaT. PasnuyHbie  CrMOCOOBI  3a/JaHMsl  BEIIECTBEHHBIX  (YHKIIUH.
Onpenenenue oOpaza u mnpooOpaza. Teopema o mpooOpaze 00bEAUHEHUS.
MontHocts MHOXkecTBa. OmpenesieHue CYETHOTO MHOXEecTBa. TeopemMa o

Cym€cCTBOBAaHHNH HCCUCTHOI'O OECKOHEYHOI'0 MHOKECTBA.

Tema 2. [leiicTBUTEIbHbIE YHCJIA

AKCHOMBI JEeHCTBUTEABHBIX dYHCceld. Moaenn HaeucTBUTENBHBIX umcesl Jlemma o
BJIOKCHHBIX OTpe3kax. Teopema O CTArMBaIOmMXCS OTpe3kax. OmnpeneneHus
OTPaHUYCHHBIX (OTPAaHUYEHHBIX CBEPXY, CHU3Y) MHOXeCTB. OrnpeneneHus TOYHOU
BEpXHEl M TOYHOW HWXKHEH rpaHeil (cynpemyM u uH@umym). Teopema o
CYIIECTBOBAHUM TOYHBIX BEPXHUX M HWKHUX TpaHeill. PanuoHanpHble 4YuCIa.
HNppannoHaibHOCTh KOPHS M3 JBYX. leopemMa O CUETHOCTH PAlMOHAIBHBIX YMCEIN.

Merton matematnueckon nHaykunu. buanom HeroroHa.

Pa3znen 2. Teopus npenena (10 yacoB)

Tema 3. Ilpenen nmocaea0BaTeIbHOCTH



[Ipenen wyucmoBoi mocienoBatenbHOCTH. [Ipumepsl. TeopemMbl 0 mnpenenax
(apudmeTndeckne omepaly, TpPEACNbHBIA MEpeXxoJ B  HEPABEHCTBAX).
MoHOTOHHBIE MOCIEA0BATENbHOCTH. CyIIECTBOBAHHUE MpEAEa Y MOHOTOHHBIX
nocnenosarenbHocTer. Yucno e. Kpurepuin Komm cymecTBoBaHMs KOHEYHOIO
npefena y nociegoBaTenbHocTU. IlpenensHbie Touku. Jlemma bonbmano —

Benepmrpacca. Teopema KaHTopa 0 BIOKEHHBIX OTPE3KaAX.

Tema 4. [Ipeaea ¢GyHKuMH

Onpenenenue 6a3bl. [Ipumepsl 06a3. Paznuunble ompeneneHus npenena (GyHKUUAN
Omnpenenenus npeaena no 0ase, onpeaeneHue npenena no 'eitne u no Komu, nx
HKBUBAJICHTHOCTb. ApupMETHYECKUE Omepanuu HajJ (QYHKIUSAMU, HWMEIOIUMU
npenen. CBsa3p npenena U (pUHAIBHOW OTpaHUYEHHOCTH. Teopema O COXpaHEHHH
3Haka mnpexaena. llpeaenbHBI Tepexol B HEpaBEHCTBaxX. leopema O 3axaToi
nepemenHoil. Kputepuit Kommu cymecrBoBanusi mpeaena 1o 0aze. [lepssiit
3amMeyaTeabHbIl  mpenen.  Bropol  3ameuarenbHbli  mpepen.  TaOnwuna
HKBUBAJICHTHOCTU. TeopeMa O HCMHOJIb30BAHUM TAOJIUII B BBIYMCICHUH Mpesena.
OCHOBHBIE HEONpPENENEHHOCTH. TexXHUKa BbIYMCIEHMS mpenena. (O-CUMBOJIMKA.

ITonsiTHE ACUMIITOTHYECKOTO paBCHCTBA.

Pa3nen 3. HenpepbiBHOCTH (4 yaca)
Tema 5. HenpepbiBHOCTH pyHknun. Knaccupuxkanus paspbiBoB

OmnpeneneHve HENPEPbIBHOCTH (PYHKIMM B TOYKE M HA MHOXECTBE.
Knaccudukamus paspeiBoB. I[lpumepbl. @Dynaknus Jlupuxie, ee CBOWCTBa.
Onpenenenue (yHKUMM-1IeNAs YacTh yMcia, IpoOHas 4acTh YMCIa, UX rpaduku U
cBoiicTBa. Teopema o pa3pbIBax MOHOTOHHOM (DYHKITHH.
Tema 6. CBolicTBa pyHKUMI, HENPEPBIBHBIX HA OTPE3Ke

TeopeMa 0 MPOMEXKYTOUYHOM 3HAYEHUU HENPEPBHIBHOM HA OTpe3Ke (PYHKIUU.
Teopema o Hyne HemnpepsiBHOW Ha oTpe3ke ¢ynkiuu. [lepBas Teopema
Beifepimtpacca s HempepblBHOW Ha oTpe3ke (QyHkunuu. Btopas Teopema
Beliepmrpacca 11t HenpepbIBHOM Ha oTpe3ke QpyHkuuu. OnpeneneHne paBHOMEPHOU

HenpepblBHOCTH (yHKUMU. CBsi3b ¢ HempepbIlBHOCTHIO. Teopema Kantopa. Teopema



0 Tpeiesie CI0KHON (PyHKINH.

Paznen 4. JInddepenunanbHoe ucuncjieHue pyHKIuM 0JHOI nepemenHoii (14
4acoB)

Tema 7 . IndppepenuupyemMocTs.

IIpou3BogHas; TEOMETPUYECKUH, DSKOHOMHYECKMM W MEXaHUYECKUH CMBICIL

TGOpCMLI O BBIYHCICHHUU IIPOU3BOJHLIX. HpOI/IBBO,ZIHble BBICIIUX IIOPAAKOB.

®opmyina JlenbHuna
Huddepentman ¢ynknuu, ero BbluuciaeHue. HMuBapuanTHOCTH (opmbl |- TO
mupdepenunana.  Jduddepenumansr  BpICHIUX — MOPSIKOB. [Ipumenenue

mupdepennmana K OpuOIMKEHHBIM BbluucieHusM. Teopemsr [lapOy, Poms,
Jlarpanxxa u Komm. Beruncnenue mnpenenoB ¢yukuuit. IlpaBuno Jlonmurans.
®opmyna Teitnopa. Paznoxxenue anementapubix GpyHkuuid. MccnegoBanue rpadukon
¢GyHKIM. YCiI0BHUS MOHOTOHHOCTH, BBIMYKJIOCTU. TOUKM 3KCTpeMyMma U meperuoa.
ACHMIITOTHI.

Il cemecmp (36 uacos)
Pa3znen 5. UnterpupoBanue pyHkiuu oanoii nepemennoii (10 yacon)
Tema 8 . HeonpeejieHHbIii HHTErpaj
Heonpenenennsiii unrerpasn. Teopema O MHOXECTBE MEepBOOOpa3HbIX. Tabiuiia
uHTerpagoB. (OCHOBHBIE METOJbl HWHTEIPUPOBAaHUA. 3aMEHAa IEPEMEHHOU U
WHTETPUPOBAHUE MO 4YacTsAM. VIHTerpupoBaHue 3yeMeHTapHbIX (yHKuMA. MeTton
HeomnpeaeneHHblx  Kod(dduuuentoB.  VHTerpupoBaHue  TPUTOHOMETPUUYECKUX

bynkuuii. UaterpupoBanue auddepenuuanbHbix OMHOMOB. [loacTanoBku Diinepa.

Tema 9 . OnpenesieHHbIH MHTErPaJ

Onpenenennbiii unrerpan Pumana. Cymmbr [Jlapby m ux cBoiictBa. Kpurepuii
unterpupyemoctu [lapOy CaolictBa ompeneneHHoro uHTerpai. CyliecTBOBaHME
nepBooOpa3Hoil y HemnpepblBHOW (QyHkiuu. ®Popmyna Hetotona — JlelOnuna.
[Tpunoxxenus: ompeneaeHHOro MHTerpana. JlimHa ayru, miomanb (Urypsl, oobeM

tena.  [lpubnmkeHHOe ~ BBIUMCIEHHWE ~ MHTErpasioB  Pumana:  dopmylsl



MPSIMOYTOJILHUKOB, Tpaneuuit, CuMIicoHa.

Tema 10 . HecoOcTBeHHBIN HHTErpaJ

HecobctBennsie uHTerpansl Pumana mnepBoro poga. Kputepuidh u mnpusHaku
CXOOUMOCTH. AOCONIOTHAasE M YCJIOBHAas CXOJUMOCTh. [JlaBHOE 3HaueHUeE

HECOOCTBEHHOTO HHTCI'paJia. HecoOcTBenHbIe HHTCI'paJIbl BTOPOTO poaa.

Pa3nen 6. ®yHKUM MHOTHX nepeMeHHBIX (18 yacoB)

Tema 11 . [Ipeness u HenmpepbIBHOCTH GYHKIMM MHOTHX NepeMeHHbIX
[TpoctpanctBo R"; MmeTpuka, MHOKecTBa. CXOIUMOCTH TociieoBaTensHOCTH B R", X
coiictBa. Kpurepnii Komm cymectBoBanus mnpenena.  IIpenenbHble TOYKH
mHOkecTB B R". OTKkpbITBIE W 3aMKHyTBIE MHOXecTBa. Teopema bompiano —
Beliepmitpacca. Ilpenen ¢yHkuMM MHOTMX NEpeMEHHBIX. Teopembl O Mpenaesax.
JIBoiiHbIE 1 MOBTOpHBIE mpeneiasl HenpepblBHOCTh (PYyHKIMHM MHOTHX NEPEMEHHBIX.
HenpepoiBable (pyHkimun Ha kommakTte. Teopembl Beiiepmtpacca u Kanropa o
PaBHOMEPHOU HENTPEPBIBHOCTH.

Tema 12 . IludgdepennupyeMocTb (PYHKIHH MHOTHX MepeMeHHbIX

YacTtHple mpou3BojHbie W uX BbiumucieHue. Juddepennman ¢GyHKIUM MHOTHX
IIEPEMEHHBIX, €r0 WHBApUAHTHOCTb. [IpoM3BOJHAs IO HANpPAaBICHHUIO, TPaJUECHT
¢bynkuuu. IlpomsBonuble W auddepeHnuanbl BbICIIMX MNOPSAKOB. Teopembl o
CMENIaHHBIX TPOU3BOAHBIX. Dopmysbl Tenopa it yHKIIUNA MHOTHX TTEPEMEHHBIX
u ee cuencrBus. HesBuble  @yHkuumu. Teopema  CylIecTBOBaHUS U
nuddepeHIupyeMOCTH HEIBHON (YHKITUH.

Tema 13 . HccaenoBanue Ha 3xkcrpemym @MII

Teopema 00 oOpaTHON QYHKIUU. DKCTpeMyM (DYHKIIMM MHOTUX IEPEMEHHBIX.
HeoOxoaumbie ycnoBus 3kcTpeMyma. JloctaTouHble yciaoBus skctpemyma. [lonsitue
00 YCJIOBHOM J3KCTpeMyMe (YHKIIMM MHOTHUX TMEpPEeMEHHbIX. Teopus HEsBHBIX
¢bynkuumii. Teopema cymiectBoBaHUS W JudPepeHIMpPOBaHUS HESIBHOW (DYHKIIMH.
HesBHble (yHKIMU, 3aJaHHBIE CHCTEMOH ypaBHEHUH. 3aBUCHUMOCTH (DYHKIIHIA.

JlocTaTo4uHO€ yClIOBHE HE3aBUCUMOCTH (DYHKIMH. Y CIOBHBIA IKCTpeMyM (YHKITUH.



Meton muoxuteneidt Jlarpamxka. 3aMeHa mnepeMeHHBIX B U depeHIanIbHbIX
BBIPKECHHUSIX.

Tema 14 . KpaTHble ¥ KPpUBOJIMHEHHbIE MHTErPaJbl

JIBoiiHOM wuHTerpanm PumaHa, €ro CBOWCTBA, BBIYKMCIEHWE. TPOMHOW HHTErpall
Pumana, ero cBolictsa, BeruncieHue. [lonsatue o kpatHoM unrerpane. opmyia
KpuBble Ha IIIOCKOCTH M IpocTpaHcTBe. JlimHa kpuBoi. KacarenbHas u HOpMab,
KpUMBHM3HAa M paauyc KpuBu3Hbl. KpuBonuneitnele wunTerpansl | um |l popa,
OlIpe/ieNIeHNEe, CBOMCTBA, BeruncieHue. HesaBucumocTs [I0BEpXHOCTH B TPEXMEPHOM
npoctpaHcTBe. KacarenbHas u Hopmanb. IlepBas u BTOpast KBaJapaTH4HbIE (HOPMBI
noBepxHocTu. [loBepxHoctHbie uHTerpansl | u |l pona, onpenenenue, cBoiicTBa,

BBIYHMCJIICHHC.

Pazgen 7. Psaabl (8 yacoB)

Tema 15 .YUncaoBble psaabl CxoaumocTh 4YHCIOBBIX psiaoB. Kpurepuit Komm,
HEOOXOJMMBIA MPU3HAK CXOAUMOCTH. [IpuU3HAKM CXOIMMOCTH 3HAKOMOCTOSTHHBIX
psinoB. AOCONIOTHAs U yCJlOBHasi cXoauMocCTh. Psan Jleitonuma. OreHka octaTka
psaa. Ilpusnaku Abens u dupuxie.

Tema 16 . ®yHKIHOHAIbHBbIE PSAbI

QOYHKIMOHAIBHBIE  TOCIEN0BAaTENbHOCTH. (OCHOBHBIE TPU3HAKA PABHOMEPHOM
cxonumoctd. TeopemMa O HENPEPHIBHOCTH MPEACIbHOM (YHKIUU, O MOWICHHOM
uHTerpupoBanuu u auddepenimpoBannn.  OyHKIHOHANBHBIE psbl. OCHOBHBIC
MpU3HAKU paBHOMEpPHOW cxomumocTu. CTerneHHble psAnbl. Pamdyc cxoauMocCTH.
CeorictBa creneHHbIX psgoB. Psag  Teinopa. Teopema Beitepmtpacca o

MPUOIMKEHUN HEMPEPHIBHBIX (PYHKITUI MHOTOWICHAMH.



Il. CTPYKTYPA Y COJIEP)KAHUE MPAKTUYECKOM YACTHU KYPCA

IIporpamma npakTuyeckux 3ansarui (144 yac.)

3ansitue 1. BBoaHble MaTeMaTHUecKUe MOHATHA (8 yac.)

1. [IpeameT MaTeMaTUYECKOTO aHAIIU3A.

2. DIIeMEHTBI TEOPUU MHOKECTB.

3. Onepanuu HaJ MHOKECTBaMHU.

4. CyeTHBIC U HECUETHBIE MHOXECTBA.

5. Jlornueckue 3akoHbl. Jlornueckue napagoKkchl.

3ansrtue 2. /leiictBuTe/ibHBbIC YK cIa (8 yac.)

1. JleficTBUTEIbHbIC YHCIIA.

2. AKCHOMBI e CTBUTEIbHBIX YHCEIL.

3. MHO)XecTBa Ha YHCIIOBOM TIPSMOM.

4. OrpanndyeHHbIC MHOXKECTBA B R.

5. Cy1iecTBOBaHUE TOUYHBIX TPAHE.

3ansitue 3. Ilpenen nmocienoBareabHocTH (8 yac.)

1. IIpenen yncnoBoit nocnenoBareabHOCTH. [Ipumepsl.

2. Teopemsbl 0 mpejenax.

3. MOHOTOHHBIE TIOCIIEIOBATEILHOCTH.

4. CyliecTBOBaHUE Mpezesia Y MOHOTOHHBIX IMOcieaoBaTesbHocTed. Yucio e.
Kpurepuiit Komm 0 cymiecTtBoBaHMM KOHEYHOTO MPEIea y MOCIeI0BaTEIbHOCTH.

5. [Ipenensabie Touku. Jlemma bonbiiano — Beiepiirpacca. Teopema Kantopa
O BJIO’KCHHBIX OTpE3Kax.

Bansitue 4. [Ipenea ¢ynxuun (8 uac.)

1. OTobOpaxeHuss MHOXKECTB.

2. OYHKINH JEHCTBUTENIbHOM MepEeMEHOM.

3. O030p PyIeMEeHTApHBIX (PYHKITUH.

4. Tlpenen ¢pynxuuu no Komu, no I'eiine.

5. CymiecTBOBaHHE OJHOCTOPOHHUX TMIPENETIOB y MOHOTOHHBIX (DYHKIIHH.

Teopemsl 0 nipenenax.



6. OnpeneneHne BEpXHEro U HIKHETO MPEeJIEoB.

7. Tlonarue npenena GyHKIMU MO Oaze.

8. DkBuBaneHTHbie QyHKIMU. O-cumBoMKa. OCHOBHBIE HEOIPEACICHHOCTH.
TexHHnKa BEIYUCIEHUS TPEAETOB.

3anstue 5. HenpepsiBHOCTH (8 1ac.)

1. HenpepbIiBHOCTH (DyHKITHIA.

2. PaznuyHble onpenencHus.

3. Knaccuduxkarus Touek pa3pbipa.

4. Teopembl 0 HENPEPHIBHBIX (PYHKIIUAX.

5. HenpeppiBHOCTD 351eMeHTapHBIX (pyHKIMi. HenpepblBHOCTh (yHKIMIT Ha
MHOXkeCTBE. Teopembl Benepirpacca.

6. Teopema Kantopa o paBHOMEpHOI1 HEIPEPHIBHOCTH.

3anarue 6. luddepenuupyemocts (8 yac.)

1. [IpousBoaHAas; TEOMETPUUECKUN U MEXAHUUECKHUI CMBICIL.

2. TeopeMbl 0 BBIYUCIICHUH TIPOU3BOTHBIX.

3. IIpousBoanbie BeicmUX MoOpsiakoB. @opmyna JlehiOuuma. Juddepenmman
(yHKLIHH, €r0 BBIYUCIICHHE.

4. nBapuantHocTh hopmbl |- ro muddepenimana. uddepeHiuansl BHICIIAX
HOPSIIKOB.

5. Tlpumenenue nuddepennmana K TpUOIMKEHHBIM BEIYUCICHUSIM. TeopeMbl
HapOy, Ponns, Jlarpanka u Komru.

6. Beruncinenue npeaenoB gpynkuuii. [Ipasuno Jlonurtans. ®opmyna Teimopa.
Paznoxenue 3eMeHTapHbIX QYHKIMM.

7. Uccnenoanue rpadukoB GyHKITUN.

8. YcnoBuss MOHOTOHHOCTH, BBIMYKJIOCTH. TOUYKM SKCTpeMyMa M Ieperuoa.
ACHMIITOTHI.

3ansitue /. HeonpeneneHnblid nHTErpaJ (8 yac.)

1. HeonpeneneHHbIil HHTETpal.

2. Teopema 0 MHOKECTBE IEpPBOOOPA3HBIX.

3. Tabnuia UHTErpasIoB.



4. OCHOBHBIE ~ METOJbl ~ MHTEIPUPOBAHUSA.  3aMEHa  IEPEMEHHONM U
UHTETPUPOBAHUE MO YacTsAM. HHTerpupoBaHue 3neMeHTapHbIX (yHKIU. MeTon
HeonpeeIeHHBIX KO (UIIMEHTOB.

5. UnTerpupoBanue  tpuroHomerpuueckux ¢yHknuil. WuTerpupoBanue
muddepennnanbubix 6uHOMOB. [loacTanoBku Ditepa.

3anaTue 8. OnpenesieHHblii nuaTerpaJ (8 yac.)

1. Onpenenennbiii uaTErpan Pumana.

2. Cymmnbl JlapOy u wux cBoiictBa. Kpurtepuit unterpupyemoctu JapOy
CBoOICTBa ONIPEAEIEHHOTO UHTETPAL.

3. CymiecTBoBaHME NIEPBOOOPA3HON Y HEMPEPHIBHON (DYHKITHH.

4. ®opmyna Herorona — JlelOnuna. [lpunoskeHusi ompeNeHHOTO HUHTErpaa.
Jnuaa nyru, momans ¢urypel, o0bem Tena. IlpuOnmkeHHOE BBIYUCIECHHUE
UHTEerpasioB Pumana: popmyJsiel MpsIMOYTOJIbHUKOB, Tpaneuuit, CuMIICOHa.

3ansaTue 9 . HecoOcTBenHbIii uHTErpas (8 uac.)

1. HecoOctBenHbIe nunTerpasibl Pumana nepsoro poja.

2. Kpurepuit u npu3Haku CXOJIUMOCTH.

3. AGcomroTHas U yCIOBHAs CXOAUMOCTh. [ TaBHOE 3HAaYeHNE HECOOCTBEHHOTO
uHTerpasia. HecoOcTBeHHbIE HHTETPaJibl BTOPOTO POJa.

3ansTue 10 . Ilpenen ¢pyHKuMu MHOTHX MepeMeHHBIX (8 yac.)

1. IlpoctpanctBo R"; MeTpuka, MHOXeECTBaA.

2. CxoauMocTh nociieqoBaTenbHOCTH B R", X cBOMCTBA.

3. Kpurepuii Ko cymectBoBanus npezena. llpenenbHble TOYKH MHOXKECTB
B R". OTKpBITHIC ¥ 3aMKHYTHIE MHOYKECTBA.

4. Teopema bonbiano — Beiiepirpacca. [Ipenen QyHKIMU MHOTHUX
MEpEMEHHBIX. TeopeMbl 0 Tipenenax. J[BoOMHbIE U TOBTOPHBIE MPEAEBI.

3ansaTue 11 . HenpepbIiBHOCTh (YHKIIUM MHOTHMX NepeMeHHBIX (8 uac.)

1. HenpepbIBHOCTh (P)YHKIIMM MHOTHUX TIEPEMEHHBIX.

2. HenpepbiBHbIE (DYHKIIMKM HA KOMIIAKTE.

3. Teopemsl Beitepmrpacca u Kantopa o paBHOMEpHOI HEMTPEPHIBHOCTH.

3ansatue 12 . IluddepennupyeMocTh (PYHKIHH MHOTHX NepeMeHHBIX (8



qyac.)

1. YacTHbIe TPOU3BOJHBIE U UX BHIUUCICHHE.

2. ludpdepennnran ¢GyHKIIMA MHOTHUX IEPEMEHHBIX, €r0 HHBApHUAHTHOCT.
[Tpou3BoHAas O HAMPABIEHUIO, TPAAUCHT QYHKIUH.

3. IIpousBoaubie u qudPepeHinanbl BRICIIUX TOPSIKOB.

4. Teopembl 0 CMEIIaHHBIX MTPOU3BOAHBIX. Dopmynsl Telmopa mis GyHKIHI
MHOTUX TIEPEMEHHBIX U €€ CJICACTBUA.

5. HesBabpie ¢yHkiuu. Teopema cymecTBoBaHUS U AUGPEPEHITUPYEMOCTH
HESBHOU (DYHKIIMH.

3aunsrue 13. HccaenoBanue Ha 3kcTpemym @MII (8 yac.)

1. Teopema 06 0OpaTHOM HYHKIIMH.

2. DKcTpeMyM (PYHKITUH MHOTHUX TIEPEMCHHBIX.

3. HeobxonuMmele yciioBuUs SKCTpEMyMa.

4. JlocTaTOYHBIE YCIOBUS IKCTpEMYyMa.

5. [Tonsitue 06 ycimoBHOM dKCTpeMyMe (DYHKIIMU MHOTHUX TIEPEMEHHBIX. Teopust
HESBHBIX (QYHKIIUH.

6. Teopema cymectBoBanus u JuddepeHIUPOBaHHUS HESIBHOW (DYHKIIUU.
HesBHubie ¢GyHKIIMM, 3aJaHHBIE CHUCTEMOW YpaBHEHUN. 3aBHUCUMOCTHh (DYHKIIHIA.
JloctaTouHOE yCIIOBUE HE3aBUCUMOCTU (DYHKIIUH.

7. YcnoBHbIid 3kcTpeMyM (yHKIMA. Metoa MHOxkuTenei Jlarpanxka.

8. 3aMeHa nepeMeHHBIX B Tu(dPepeHIINATBHBIX BBIPAKEHUSX.

3ansaTue 14 Yucaossblie psaabl (8 yac.)

1. Cxogumocth uymucinoBbix psaoB. Kputepuit Ko, HeoOXoaumblii mpu3HaK
CXOJUMOCTH.

2. Ilpu3Haku CXOJIUMOCTH 3HAKOTIOCTOSIHHBIX PSIJIOB.

3. AGCOIOTHAs U YCIOBHASI CXOIUMOCTb.

4. Psan Jletionuma. Onenka ocratka psga. I[Ipusnaku A6ens u dupuxie.

3ansaTue 15. OynkuuoHajbHble psiabl (8 yac.)

1. ®yHKIIMOHATBHBIE TOCJIEI0BATENHLHOCTH.

2. OCHOBHbIE  TpPU3HAKK  PaBHOMEPHOM  cXOAMMOCTH. Teopema o0



HENPEPBIBHOCTH MpEAETbHON (QYHKUMH, O TMOWIEHHOM HWHTETPUPOBAHUU U
b depeHIIMPOBaAHUH.

3. OYHKIIMOHAJIbHBIE PSIIIbI.

4. OCHOBHBIE NPU3HAKU paBHOMEPHOU cxoaumoctu. CrenenHsie psaasl. Pannyc
CXOJUMOCTH.

5. CpoiicTBa creneHHbIX psaaoB. Psa Teitnopa.

6. Teopema Beiiepmtpacca o0 TpHOIMKEHUHM HEOPEPBHIBHBIX  (PyHKIMN
MHOTOWICHAMH.

3ansaTue 18 . KpaTrHble 1 KpUBOJIMHEHHbIE HHTErpabl (8 yac.)

1. IBoiiHoi unTerpan Pumana, ero cBOMCTBa, BEIYUCIICHHUE.

2. TpoiiHo#t unTerpan Pumana, ero cBONCTBa, BEIYHCIICHHUE.

3. [lonsTre o kparHom uHTErpane. opmyna 3aMeHbI TEPEMEHHOM.

4. KpuBOJIMHEWHbBIE UHTETPAJIBL.

5. ®opmyna ['puHa.

I1l. YHEBHO-METOANWYECKOE OBECITEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

VY4ebHo-MeToIMYeCcKoe obecrieuenue CaMOCTOSITEIILHON paboThI
oOydaromuxcss 1O JUCHUIUIMHE «MareMaTH4ecKHuil aHaiM3» TPEJCTaBICHO B
[Tpunoxenuu 1 u BKiIto4aeT B ceOs:

TUTaH-TpadUK BBITOJIHEHUS CaMOCTOSTEIIBHON PabOTHI MO JUCIUIUIMHE, B TOM
YHCJIC TPUMEPHBIC HOPMbI BDEMEHHU Ha BBITIOJHEHHUE 110 KaXKIOMY 3aJIaHUIO;

XapaKTEPUCTHKA 3aJaHWid JJIi CaMOCTOSTEIbHOH pabOThl OOYyYarOIUXCS |
METOAMYECKUE PEKOMEHIAIINY TI0 X BBITOIHEHHIO;

TpeOOBaHUS K MPEJCTABICHUIO M O(OPMIICHUIO PE3YJIbTATOB CAMOCTOSTCILHON
paboTHI;

KPUTCPHUH OLOCHKH BBIIIOJTHCHHA CaMOCTOSITEIbHOM pa6OTBI.

V. KOHTPOJIb JOCTUXKEHWS LIEJIEM KYPCA

‘ No | KonTponupyemeie | Konp! u sTamnst | O1ieHOYHBIE CPENCTBA




n/n pasieinsl / TeMbl dopmupoBaHus TEKyIMii IPOMEXKYTOYHAs
JTUCIUTUTAHBI KOMTICTCHITHIA KOHTPOJIb aTTecTaIus
1 | Pazgen 1. Beenenue | OK-4 3HaHug N3 Nel, | Ox3amen, 1
B MaTeMaTH4EeCKUI OK-5 ceMecTp 1, | cemectp, YO-1
aHaJIn3 I1P-12
YMenus Kontposbnas
pabora Nel, 1,
cemectp, [1P-2
Bnanenus KomnokBuym
Nel, 1
cemectp, YO-1
2 | Pazgen 2. Teopus OK-4 3HaHUS nas3 Ne2, | Dk3amen, 1
npenena/llpenen OK-5 ceMecTp 1, | cemectp, YO-1
IOCJIEOBATEIBHOCT I1P-12
u Ymenus KonTtponsHas
pabora No2, 1,
cemectp, [1P-2
Bianenus Komnoxsrnym
Ne2, 1
cemectp, YO-1
3 | Pazgen 2.. Teopus OK-4 3HaHusg %018 Ne3, | Ok3amen, 1
npexaena/llpenen OK-5 ceMecTp 1, | cemectp, YO-1
byHKIIUU I1P-12
Paznmen 3 YMenus KonTponpHas
HemnpepsiBHOCTH pabota Ne3, 1,
cemectp, I1P-2
Brnanenus KomnokBuym
Ne3, 1
cemectp, YO-1
4 | Pasmen 4. OK-4 3HaHUs N3 Ne4, | Dx3amen, 1
Hudbdepennmnansuoe | OK-5 ceMecTp 2, | cemectp, YO-1
HCYUCIICHUE I1P-12
(byHKIMU OJTHOM Ymenus KoHnTponsHas
MepeMEeHHON paborta Ned, 2,
cemectp, [1P-2
Bnanenus KomnokBuym
Nel, 2
cemectp, YO-1
5 | Pazgen 5. OK-4 3HaHUs nas3 Nel, | Ok3amen, 2
WHuTerpupoBanue OK-51 cemMecTp 2, | cemectp, YO-1
(GyHKIIUY OHON I1P-2
nepemenHoi/Heonpe YMenus KontponbHas
JIeTICHHBIA UHTETPAJL. pabora Nel, 2,
cemecrp, IIP-




12

Bianenus Komnoxksuym
No2, 2
cemectp, YO-1
Pasnen 5. OK-4 3HaHusA 13 Ne2, | Ok3ameHn, 2
WNHuTterpupoBanue OK-5 ceMecTp 2, | cemectp, YO-1
(GYHKIIUHY OHON I1P-2 1
nepemenHoi/Onpene Ymenus KonTposibHas
JIGHHBIN UHTETpall. paborta Ne3, 2,
HecoOcTBeHHbIi cemectp, IIP-
HWHTETpa 12
Brnanenus KomnokBuym
Ne3, 2
cemectp, YO-1
Pazgen 6. ®ynkuuun | OK-4 3HaHus na3 Ne3, | Dk3ameH, 2
MHOT'MX OK-51 ceMecTp 3, | cemectp, YO-1
MepeMEHHBIX I1P-2
Ymenus KonTponbHas
paborta Ne3, 2,
cemectp, IIP-
12
Brnanenus KomnokBuym
Nel, 2
cemectp, YO-1
Pazgen 7. OK-4 3HaHU na3 Ned, | Dx3ameHn, 2
Psinpi/Yuncnossie OK-5 cemMecTp 2, | cemectp, YO-1
pAIBI T1P-2
YMenus KoHntponbhas
pabota Ne2, 3,
cemectp, IIP-
12
Bnanenus KomnokBuym
Ne2, 2
cemectp, YO-1
Pasgen 7. OK-4 3HaHUs nas3 Neb, | Ok3amen, 2
Psnpl/®ynkimonans | OK-5 cemMecTp 2, | cemectp, YO-1
HBIE PSAJIbI I1P-2
Ymenus Kontponbnas
paborta Ne3, 2,
cemectp, IIP-
12
Bnanenus Konnoksuym
Ne3, 2

cemectp, YO-1




10 | Pasnen 8. OK-4 3HaHus N3 Ne6, | Dk3ameH, 2
WuTerpupoBanue OK-5 cemMecTp 4, | cemectp, YO-1
(GyHKIUNH MHOTHX I1P-2
nepeMeHHbIX/KpaTH Ymenns Kontponbnas
bIC HHTETPaJIbI pabora Neb, 2,

cemectp, [IP-
12

Bnanenus KomtokBuym
Nel, 2
cemectp, YO-1

11 | Paspgen 8. OK-4 3HaHusA 13 Ne7, | Ok3ameHn, 2
WNurterpupoBanue OK-5 ceMecTp 2, | cemectp, YO-1
(GyHKIIUI MHOTHX T1P-2
IIEPEMEHHBIX. Ymenus KoHntposnbnas
KpuBonuneiinsie pabora Ne6, 2,

HMHTErPaJIbI cemectp, IIP-
12
Brnanenus KomnokBuym
No2, 2
cemectp, YO-1

TunoBble BapuaHThl pacyeTHO-TpapUUECKUX 3aJaHUI, BOPOCHl HA HK3aMEH U

3adet npeacrasieHsl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOU JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHBI
OcHoBHas JMTEpaTrypa

1. beikoBa, O.H. Marematuueckuii ananu3. Yacte 1 [DnekTpoHHBIN pecypc]:
yuebHoe nmocobue/ beikosa O.H., Konsrua C.HO.— DneKkTpoH. TEKCTOBbIE JaHHbIE.—
M.: MocCKOBCKHUI Mearoru4eckuii rocyqapcTBeHHbii yuusepeurer, 2016.— 120 c.
http://www.iprbookshop.ru/72501.html

2. banabaesa, H.Il. Matematnyeckuii aHanmu3. OyHKIIUA MHOTUX TTEPEMEHHBIX
[OnexkTpoHHBIN pecypc]: ydyebHoe mnocodue/ bamabaesa H.II., Dubom E.A.—
OneKTpoH. TeKcToBble aAaHHble.— Camapa: [loBOKCKMI TOCYJapCTBEHHBIM
YHUBEPCUTET  TEJIIEKOMMYHUKauid u  uHpopmaruku, 2015.— 119 c.
http://www.iprbookshop.ru/71852.html

3. Bricmmas wMarematuka. Tom 2. Hayamo wMareMaTHyeckoro aHajimsa.



HuddepenunanbHoe ncurcienne GyHKIUN OJHOW MEPEMEHHON M €ro MPHIIOKEHUs
[DnekTponHbIii pecypc]: yueOnuk/ A.Il. T'ocmomapukoB [u aAp.].— DIEKTPOH.
TekcToBble AaHHble.— CII6.: HarmoHanbHbIli MUHEPAIbHO-CHIPbEBOM YHUBEPCUTET
«[opubiiiy, 2015.— 104 c. http://www.iprbookshop.ru/71688.html

4. AngpeeBa, W.HO. OcHoBel MaTemMaTH4yeckoro aHanuza. DOyHKIMS
HECKOJIbKUX TEPEMEHHHBIX, Tud(epeHInanbuble YpaBHEHUs, KpaTHbIE WHTErpPajibl
[DnekTpoHHBI pecypc]: ydebnoe mocobme/ AnmpeeBa IM.FO., Bposuna O.U.,
I'penacoB H.B.— DnekTtpoH. TexcToBble aaHHble.— ExaTtepuHOypr: Ypaibckuii
dbeneparbHbIT YHUBEPCHUTET, ObC ACB, 2013.— 99 C.
http://www.iprbookshop.ru/69869.html

5. 3amaun W ymOpaxHEHUs 1O  MaTEeMaTUYECKOMY  aHajiu3zy U
mudpepeHInaNbHBIM ypaBHEHUSAM [ DIIEKTPOHHBIN pecypc]: yuebHoe nocooue/ B.B.
BnacoB [n 1p.].— OnekTtpoH. TekcTroBble qaHHble.— Mocksa, CapaTtoB: VHTEepHET-
VYuuBepcurer  Uudopmammonnsix  Texunomormit  (MHTYUT),  By3zockoe

obpasoanue, 2017.— 376 c. http://www.iprbookshop.ru/67393.html

JonosHuTEILHAS JIUTEpPATYypa

1. T'ypesnoBa, K.H. Maremarnueckuii aHamu3 [DIEKTpOHHBIN pecypc]:
yaebHoe nocobue/ I'yppsinoBa K.H., AnekceeBa Y.A., bospmmaoB B.B.— DnekTpoH.
TEKCTOBbIE JlaHHble.— ExaTepunOypr: Ypanbckuil (henepanbublii yausepcuret, IbC
ACB, 2014.— 332 c. http://www.iprbookshop.ru/66542.html

2. Pomuna, T.B. TumoBoil pacuer 1O MaTeMaTUYECKOMY aHAJIM3y s
HaIpaBJIeHUs MOAroTOBKH OakanaBpoB «lIpukiaaHas MaremMatuka U HHGOPMATHKAY.
3 Moaynb [DNEeKTpOHHBIN pecypc]: yueOHo-meTonuyeckoe nocodue/ Pommna T.B.,
Tpudpanosa E.C., boiiueB A.A.— DnekrpoH. TekcToBble naaHHble.— CII0.:
Yuusepcuter UTMO, 2016.— 26 c. http://mww.iprbookshop.ru/65310.html

3. Mapaxosckuii, A.C. Maremarnueckuii aHanu3. MHTerpanbHOe UCYUCICHUE
[DnekTpoHHBIN pecypc]: npaktukym/ Mapaxosckuit A.C., benam A.H.— DnexTpoH.
TekcToBble  nmaHHble.—  CraBpomonb:  CeBepo-KaBkasckmii  denepanbHbIil

yauBepeuteT, 2015.— 160 c. http://www.iprbookshop.ru/62846.html



4. KupesanoBa, JI.B. Marematuueckuii aHanu3. Teopusi YUCIOBBIX pPSJIOB
[DmexTponHbIl pecypc]: koHcmekT Jsekiui/ Kupessnosa JI.B., Mamneesuu T.A.,
MsicaukoB  A.I'—  DJeKTpoH. TEKCTOBble JAaHHble.— M.: MOCKOBCKHUIA
roCyJapCTBEHHBIM CTpouTenbHbli yHHBepcuter, Al Ilu Op Menuna, O6C ACB,
2018.— 103 c. http://www.iprbookshop.ru/74476.html

5. OcHoOBbl  MaTeMaTuyeckoro anamusza (Moayns  «HeompeneneHHbIH
uHTErpam») [DnekTpoHHbIN pecypc]: yuebHoe mocoome/ M.K. 3yboBa [u ap.].—
DOnexkTpoH. TeKcToBble HaHHbIe.— OpeHOypr: OpeHOyprckuil rocyaapCTBEHHBIN
yauBepeuteT, ObC ACB, 2017.— 120 c. http://www.iprbookshop.ru/78806.html

6. JlomomHuTenbHbIE TJIAaBBI MAaTEMaTHYECKOTO  aHaiuW3a. Y paBHEHUS
MareMaTudeckol (Qu3nku [DIeKTpOoHHBIM pecypc]: yudeOHoe mocoome/ JILA.
bananuna [u np.].— DnekTpoH. TekctoBble faHHble.— CII6.: Cankt-lleTepOyprekumii
rOCyJJapCTBEHHBIN apXUTEKTYpHO-CTpoUuTelbHbI yHUBepcutetr, ObC ACB, 2017.—
189 c. http://www.iprbookshop.ru/80746.html

7. TpojpumoBa E.A. Marematnueckue METOIbl aHaIM3a [DJIEKTPOHHBIN
pecypc]: yuebHoe mocobue/ Tpodumora E.A., IlmotaukoB C.B., I'mnés J{.B.—
DNEeKTpOH. TEKCTOBble JAaHHble.— ExatepunOypr: VYpanbckuil QeaepanabHbIii
yauBepcuret, DbC ACB, 2015.— 272 c. http://www.iprbookshop.ru/66541.html

8. Menbpauuenko, A.C. Maremarnueckasi CTaTHCTHKAa W aHAJIW3 JIaHHBIX
[OnexTpoHHBIN pecypc]: ydeOHoe mnocooue/ MenbHuueHko A.C.— DIJIEKTPOH.
TeKCTOBble JaHHble.— M.: MWsamarensckuii Jlom MHUCuC, 2018.— 45 c.
http://www.iprbookshop.ru/78563.html

9. BeperennukoB, B.H. Beicmias Maremaruka. MaTemaTU4yecKuid aHamu3
byHKIMIA OIHOW TepeMeHHON [JnekTpoHHbI pecypc]/ BeperennukoB B.H.—
OnekTpoH. TekcToBble  naHHble.—  CII0.:  Poccuiickuii  rocyaapCTBEHHBIM
TUAPOMETEOPOTIOTHUECKUI YHUBEPCUTET, 2013.— 254 C.

http://www.iprbookshop.ru/17901.html

Ilepedyensb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«AHTepHeT»



1. Enunoe OKHO  JOCTyma K  00pa3oBaTelbHBIM  pecypcam-
http://window.edu.ru/library
2. DJEKTpOHHO -  OuOnMoTeyHass  cucTeMa  O0pa3oBaTENbHBIX U

POCBETUTENBCKHUX H3Manuii - http://www.iglib.ru/

3. DnekTpoHHas OubMoTeKa n3natTenscTBa «FOpam» www.biblio-online.ru

4. HayuHnas oubnmoTeka JIBOY. DIIEKTPOHHBIN KaTajuor

http://lib.dvfu.ru:8080/

5. DJAeKTpOHHO-OMOIMOTEUHAS CHUCTEMA. DIIEKTPOHHBIE BEpCUH
y4eOHOMJIUTEpATYpPhl O  €CTECTBEHHBIM, TEXHHUYECKUM W T'yMaHUTapHBIM
HaykaMMartemarudeckuid ananm3 http://www.twirpx.com/files/mathematics /algebra

/analysis/

6. DneKkTpoHHO-OMONMMOTEYHAass cHCTeMa. OJIEKTPOHHBIE BEPCUU YUIEOHOM

JUTEPATYphl 1O E€CTECTBEHHBIM, TEXHUYECKMM M TyMaHUTapHbIM HayKam
Huddepennmansroe u MHTETPaIbHOE UCYUCJICHUE

http://www.twirpx.com/files/mathematics/algebra/analysis/dicalc/

7. DIEeKTPOHHO-OMOIMOTEUHAS cucrema. DJIEKTPOHHBIE BEPCUU
y4eOHOMIUTEPATyphl MO €CTECTBCHHBIM, TEXHWYECKMM M TYMAaHHTAPHBIM HayKaMm

Bricuas MaTeMaTHuKa http://www.twirpx.com/files /mathematics/algebra/

DneKTpOHHO-O0MOIMOTEYHAs CUCTEMA. DJIEKTPOHHBIE BEPCUU yUeOHOMIUTEPATYPHI TIO
€CTECTBEHHBIM, TEXHUYECKUM U TYMAaHUTAPHBIM HayKaM

8. 3amauHukM 1O MaremMaTHuYeckoM yaHamusy http://www.twirpx.com/ files/

mathematics
9. DnekrponHHas oOpa3oBatenbHas cpena [IBOY Black Board.
10. Cucremsl KOMIIbIOTEPHOMU anreopbl maxima, maple,

mathemathica(wolfram)

VI. METOANYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJINHBI
YcnemHoe OCBOGHHME JIUCHUILIMHBL  JOCTHIAaeTCs 3a CYET  CIEAYIOIUX
00s13aTeTbHBIX MEPOIPUATHI:

— y4cOHBIC 3aHATHS;


http://www.iqlib.ru/
http://www.biblio-online.ru/
http://lib.dvfu.ru:8080/
http://www.twirpx.com/files/mathematics%20/algebra%20/analysis/
http://www.twirpx.com/files/mathematics%20/algebra%20/analysis/
http://www.twirpx.com/files/mathematics/algebra/analysis/dicalc/
http://www.twirpx.com/files%20/mathematics/algebra/
http://www.twirpx.com/

— CaMOCTOATCIIbHaA pa60Ta;

— MPOMEXKYTOYHAs aTTCCTAIIHS.
Y4yeOHbIC 3aHATHSA

B paMKax pcain3aluu y‘l@6H0fI JUCHHITINHBI «MareMaTH4eCKUM aHaJInu3»
NpCaAyCMOTPCHBI yT-Ie6HBIe 3aHATHA JABYX THUIIOB: JICKOHHMHM W IPAKTUYCCKUC 3aHATHA.
HOCGHICHI/IG y‘{€6HBIX 3aHATHUM SIBISICTCS HCO6XOI[I/IMI)IM M1 YCIICITHOI'O OCBOCHUA

UCIUAIUINHEI.

Ha y4eOHBIX 3aHATHUAX CTYJEHTY HEOOXOAMMO BECTH KOHCIEKT B JHO0OM
ynoOHOM 11 Hero gopme. PexomeHtyeTcst BECTH KOHCIEKT JIEKIIUM 1 MPaKTUYECKUX
3aHATHM B OTHACJIBHBIX TETpaAsx. BeneHue KOHCIEKTa NpernojaBaTeieM He
KOHTPOJIMPYETCS, OJJHAKO, MAKCUMAJIbHO TOJIHBII KOHCIIEKT, 3alIMCAHHBIA aKKypaTHO

1 pa300pPUYMBO, MTO3BOIHUT YIIPOCTUTH OPTaHU3AIMIO CAMOCTOSATEIIBHOM pabOThI.
CamocrosiTesibHas1 paboTa

CamocTosiTenbHast paboTa OpraHu30BaHa CJIEAYIOIUM 00pa3oM:
— U3YYEHHE TEOPETUUYECKOT0 MaTepuara,
— peuleHHEe TUIOBBIX 3aJa4 M0 KaX0i TeMe B (hopMe HHIAMBUAYATIbHBIX TOMAIIHUX
saganun (M13),
— TOJATOTOBKa K KOHTPOJbHBIM padoTam (KP),

— IIOATOTOBKA K OK3aMCHY.

HepBBIM OTallIOM H3Y4YCHHUSA OTACIIbHBIX TCM JHCHHIIIMHBI ABJIACTCA HM3YUCHHC

TEOPETUUECKOT0 MaTepurasa Mo KOHCIIEKTaM JICKITUI 1 y4eOHOU JTUuTepatype.

K kaxgoMy NpakTHYECKOMY  3aHATHUIO  CTYJEHT JIOJDKEH  M3Yy4YdTh
COOTBETCTBYIOIIMM  pa3fe]  TEOPETHYECKOrO0  MaTephana, 3HaTb OCHOBHBIC

MOJIO’KEHUS, POPMYJIbI, YTBEPHKACHHUS.

B pasznene V Hacrosimedt paboueil yueOHOM MporpaMMbl MPUBEIEH MEPEUYCHb
yU4eOHMKOB W y4EOHBIX TOCOOMIA, PEKOMEHIYeMBIX NJIsi WU3YYCHHS CTYyJACHTaMU B
pamKax camocToATeabHoU paboTsl. B G10ke «OcHOBHAsI TUTEpaTypa» OTMEUYEHBI Te

HN3JaHuA, HM3YUCHHC KOTOPLIX SABJIACTCA AOCTATOYHBIM JJIA YCIICIHIHOTO OCBOCHMA



JUCHMIUIMHBL, 3TO, KakK TMpaBUjo, Yy4deOHbIE TOCOOWs, aJanTHpPOBaHHBIC IS
COBPEMEHHOTO CTYACHUYECTBA JHOO KJIacCHuecKue Y4eOHHKH M y4eOHbIEe MOocoOwsl.
Hekotopble u3maHWsT W3 TEpeyHs SIBIAIOTCS B3aWMO3aMEHsAEeMbIMU. M3yueHue
auTepaTypsl U3 Omoka «JlomonHuTensHas IuTeparypa» sBIseTcs (aKyIbTaTUBHBIM,
MOXET TIOMOYb IOJNYy4YUuTh OoJee TIyOOKHEe TeopeTH4ecKue 3HaHusi B 00JacTu

BBICIIICH MAaTEMaTHUKH U €€ pPa3acios.

I/I3yquHe AUCHOUIUIMHBI PEKOMCHAYCTCA IPOBOAWTH ITO3TAIIHO: pacCMaTpuBasi
IMOOYCPCAHO JIOTNMYCCKH 3aBCPIICHHBIC PA3ACJIbI KYpPCa, KaK IIPpaBUJIO, B JIUTCPATYPC —

3TO OT/EJIbHBIE TJIABbI WIIH Maparpagsl.

[Ipu paboTe C KOHCIEKTOM M JIUTEPaTypoill BaXHO HadaThb C 0a30BOM
TEOPETUUYECKON MOATOTOBKH, BHUMATEJIBHO U BIYMYHMBO U3yYUB OCHOBHBIE MOHATHSI
paccmarpuBaeMoro paszaena. Jlajee HEOOXOAMMO PacCMOTPETh PELIEHHE THIOBBIX

3a1a4, PaCCMOTPCHHLIX Ha ITPAKTUYICCKUX 3aHATHUAX U IIPUBCACHHBIX B 3d/JaYHHUKAX.

CneayromuM  3TalmoM  CaMOCTOSTENIbHOM  pabOThl  CTyJEHTa  SBIAETCS
BoinoiHeHue WJ[3, cooTBercTBylomero wu3ydeHHoil Teme. JlanHas ¢opma

CaMOCTOATEILHON pabOThl KOHTPOJIUPYETCS MPETO/IaBATEIIEM.

[TogroroBka K KOHTPOJBHBIM paboTam MO pa3feny AUCIUILIUHBI COCTOUT B
CUCTEMATH3allMM  TOJYYEHHBIX 3HAHUA M  yMEHUM, TIOBTOpPSII OCHOBHBIC
TEOPETUYECKUE BOMPOCHI, METOJbl PEIICHUS 3ajlad C PAaCCMOTPEHHUEM THUIOBBIX
3alaHuil  U3ydeHHoro paszaena. Jlannas ¢QopMa caMoCTOSITeTbHONM  paOOTHI

KOHTPOJIMUPYETCS MPENOAABATEIEM.
IIpoMe:kyTOUYHAsI aTTEeCTALMSA

[TogroroBka K MPOMEXKYTOYHOM aTTeCTAllMUd OCYIIECTBIACTCS B (Qopme
CaMOCTOATENFHON Pa0OThI, OMUCAHHON B TMPEIBIAYIIEM pas3feie, HO 3aTparuBacT
BeChb Marepuan yueOHoro cemectpa. [Ipu moarotoBke K 3K3aMEHY CTOUT OOpaTHUTh
BHUMAaHHE Ha TPEHUPOBKY CIOCOOHOCTH YCTHOTO U3JIOKEHHUS CYTH BOMPOCA,

JI0KA3aTEJIbCTB OCHOBHBIX YTBEPKIACHUM.

JI1sl yCIEIIHOTO OCBOCHUS AUCIUIIMHON CTyJIeHTaM HE0OXOIUMO MOCelIaTh



JEKIUA W TPAKTUYECKUE 3aHATHA, (PUKCHUPYs W3y4aeMblii Ha HUX MaTepHal H
BBITIOJIHATH TpeOyeMmble 3aaanusi. Ecnu B mpoiecce 00yuyeHHs] BOSHUKAIOT BOIMPOCHI,
TO CTYJIEHThl MOTYT IOJYYUTh KOHCYJBTAIIMIO B BBIJCICHHOE BpPEeMs Ha KaXKIOU
y4eOHOM HeNlesId WM BOCIOJIb30BAaThCSl MaTEMAaTUUECKON JIUTEpaTypou, pecypcamu

HNuTepuera.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCHUITJIMHBI

VYyeOHast ayauTopusi AJid MPOBEACHUS 3aHATUN JIEKUMOHHOTO THUIIA; ydyeOHas
ayIUTOpUS JJIA TEKYIIETO KOHTPOJsi M MOpPOMEXKyTodHou arrectammu (200
IOCAJOUYHBIX MECT, aBTOMAaTH3UMPOBAHHOE pabouee MECTO IpernojaBaTelis,
nepeHocHass MarHuTHo-mapkepHast nocka, WI-FI; HoytOyk Acer ExtensaE2511-
30BO; Dxpan ¢ sanekrponpuBooM 236*147 cm Trim Screen Line; ITpoextop DLP,
3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi; Ilomcucrema
CHCIMATU3UPOBAHHBIX  KperyieHnid  obopymoBanmst ~ CORSA-2007  Tuarex;
[Toncucrema Buneokommytanuu; Ilogcucrema ayImoKOMMYTalMu U 3ByKOYCUJIEHUS;
aKycTudeckas cucreMa s notojsouHoro MoHTaxa SI 3CT LP Extron; mudposoi
aynuonpoueccop DMP 44 L.C Extron)

VYyebHas ayauTopus ISl MPOBEACHUS 3aHATUN JICKIIMOHHOTO THUIIA;, y4eOHas
ayJIMTOpUSL ISl MPOBEJICHUS 3aHIATHI CEMHUHAPCKOTO TUMA (IPAKTUYECKUX 3aHATUI);
ydyeOHass ayJauTopusi HJii KypCOBOTO MPOEKTUPOBAHUS (BBIMIOJHEHUS KYpPCOBBIX
paboT); yueOHast ayAuTOpHs sl TEKYIET0 KOHTPOJISI U MPOMEXKYTOUHOU aTTeCTalluU
(aBTOMaTH3MpOBaHHOE paboyee MeCTO NpernojaBaressi, MEPEeHOCHas MarHUTHO-
mapkepHas jgocka, Wi-FI; HoyrtOyk Acer ExtensaE2511-30BO; Oxpan ¢
anekTporpuBoaoM 236*147 cm Trim Screen Line; IIpoekrop DLP, 3000 ANSI Lm,
WXGA 1280x800, 2000:1 EW330U Mitsubishi; [Togcucrema criennanan3upoBaHHbBIX
kperieHuit obopyaoBaauss CORSA-2007 Tuarex; [loacuctema BUACOKOMMYTAIIUU;
[loacucrema ayaMOKOMMYTAallMd M 3BYKOYCHJICHHS; aKyCTUYECKas CUCTEMa s
notonounoro moutaxa SI 3CT LP Extron; mmudposoii aynuonporneccop DMP 44 LC

Extron)



B uuraneubix 3amax Haywnoit 6mbmuorexu [IBD®Y mpemycmorpensr pabouwne
MecTa IS JIIoJIed C OrpaHMYCHHBIMA BO3MOXKHOCTSMH 37I0POBbsl, OCHAICHBI
TUCIUICSIMU U TIpUHTEpaMH bpaiiis; 000pya0oBaHHbIE TOPTATHBHBIMU yCTPOMCTBAMHU
JUTSI 9TeHUSI TUTOCKOTIEYATHBIX TEKCTOB, CKAHUPYIOITUMHU U YHTAIOIIMMHU MaIliHAMH,
BUJICOYBEICUNUTEIEM C  BO3MOXKHOCTBIO  PETYJSIIMU  I[BETOBBIX  CIIEKTPOB;
YBEJIMYUBAIONUMU JIEKTPOHHBIMHE JTyTTAMH U yIbTPa3BYKOBBIMUA MapPKUPOBITUKAMHU.

B nensx oGecriedeHus: CrenuanbHBIX YCIOBUN OOYYCHHS WHBAIHIOB W JIHII C
OTpaHUYECHHBIMU BO3MOXXHOCTAMH 3710poBbsi JIBDY Bce 3manus oOopyaoBaHbI
naHgycamu, JUGTaMd, TMOJBEMHUKAMH,  CIICIHUATU3UPOBAHHBIMH  MECTAMH,
OCHAIICHHBIMHA  TyaJICTHBIMH ~ KOMHATaMH, TaOJauM4kaMd  WH()OpMaAIMOHHO-

HaBHFaHHOHHOﬁ CHCTCMBEI.
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l. IInan-rpa¢guk BHINOJTHEHHUS CAMOCTOATEIbHON padoThI MO

JAUCIUIITIMHE
IIpumepHbIe
Ne Jara/ cpokn . HOPMbI
Bua camocrosiTesibHOIM padoThI ®opMa KOHTPOJISI
n/nm BbINOJHE-HUS BpPeMEHH Ha
BBLINOJIHEHHE
N3yueHnne TeopeTHYECKON 4acTy IIpoBepka Hannuus
TEMBI, BBIIOJHEHHE 3aJaHHI II0 JICKIUN, pEeIICHUS
M IMBHTyaTbHOE TEMaM: OIEPALUU C ManHuelMH, WHJIMBU1yaJIbHOTO
1| sananue 1 quncnezme onpeAenuTenen u 8 4acoB 3aJIaHusl, aKTUBHOE
(cenTsIOpH) oOparHoi ManHLIBI, pemeHHE: y4acTue B
CHUCTEM JIMHEHHBIX YypaBHEHHUI 00CYXJICHHH BOTIPOCOB
merozoM Kpamepa u ['aycca 10 TEMaM 3aHITUHI U
RATMTAHUIA
N3yueHnne TeopeTHdecKON 4acTy IIpoBepka Hanuums
TEMBI, BBLIIIOJHEHHE 3aJaHUN I10 JICKIIUN, peIIeHUs
TEMaM: paHT MaTpHIBI, Oa3uc VHJIUBUYaJIbHOTO
WunuBuayansHoe | cpcrempl BEKTOpPOB, oO1ee 3aJjaHusl, aKTUBHOC
2| 3ananue 2 pellleHre CHCTeMbI JIMHEHHBIX| O 4aCOB y4acTue B
(OKTSIOpB) ypaBHeHul, Haxoxuaenune DCP 00CYKIEHHH BOIIPOCOB
OJTHOPOIHOM CHCTEMEI 10 TeMaM 3aHSATHH U
JIMHEWHBIX YpaBHEHUN 3aaHUH.
N3yuenue TeopeTudecKkor 4acTu [IpoBepka Hamuumst
TEMBI, BBIIIOJHCHHE 3aJaHUN II0 JIEKUWWA, PEIICHUS
WuauBuayansHoe | TemaMm Pasznena 8 u Pasgena 9. WMHJMBH1yaJIbHOTO
3| 3amauune 3 10 gacos 3aJlaHus1, aKTUBHOE
(HOsS10pB) yuyacTue B
00CYXJIEHHH BOTIPOCOB
10 TeMaM 3aHSATHH 1
N3ydeHue TeopeTHyecKoi 4acTu [IpoBepka Hammums
TEMBI, BRITIOJTHEHHNE 3aJaHUH 110 JIEKIWWA, PEIIECHUS
TE€MaM: JIMHEWHbIE ONePaATOPHI U WMHJMBH1yaJIbHOTO
WHmBuayanbaoe | o MaTpHIIEL, HAXOKICHHE SApa 3aJaHus, aKTHBHOE
4| sananue 4 1 o0Opa3a JIMHEHHOTro omneparopa, 10 yacos y4yacTue B
(mexabps) COOCTBEHHBIE BEKTOPA, 06CYK/IEHUH BOTIPOCOB
MIPUBEJICHNE MaTPUL JIMHEUHOTO 10 TeMaM 3aHSATHH 1
omnepaTopa K JuaroHaJIbHOMY 3aJIaHHi.
IToaroToBka k N3yueHne TeopeTH4ecKON 4acTy IIpoBepka
JK3aMEHY U Kypca, BBIIIOJIHCHHUE KOHTPOJBHBIX padoT,
S| BBINIOJHEHHUIO MPAKTUYECKUX  3aJaHuid 1ol 36 4yacoB TEKYIIUNA OTIPOC
KOHTPOJIBHBIX TeMaM Kypca
pabot
6| UTOI'O 1 cemectp - 72 yaca -
[TpoBepka Hannuus
N3ydenune TeopeTH4ecKon 4acTu JIEKLUH, pereHus
NunuBunyansHOE
7| 3amanue 1 cemecTp TCMB, BBITIOTHEHHE . 16 yacos HHAABHAYAILHOTO
HMHJAUMBUAYAJIbHBIX 3aJaHUU U 3aJaHU

2 (mapt)

MPAKTUYECKUX 3aJaHUI




N3ydenune TeopeTH4ecKoi 4acTu

IIpoBepka Hannuus

VIHAMBHAYAIEHOE JIEKIWM, peeHus
TEMBI, BBIIIOJTHEHHE
8 | sananme 2, WHJUBU/]T ;.J'IBHLIX 3a/IaHUN U 16 uacop | TS HLATREDTO
cemectp 2 (MapT) Y . 3aJlaHHA.
MIPaKTUYECKUX 3aJaHUI
[IpoBepka Hannums
WupguBunyansHoe | M3ydeHue TeOpeTH4EeCKOW 4acTh JNEKIHH, peleHus
cemectp 2 WHJUBUIyaJIbHBIX 33JIaHUN U 3a/aHusl.
(anpesnb) MPAKTUYCCKHUX 3aaHUI
IIpoBepka Hannums
NupuBunyansHoe | V3ydeHue TeOpeTHYECKOU YacTH JIEKU UM, pEeLICHUS
10| 3ananne 4, TEMBI, BBIIIOJTHEHUE 16 qacos | TIABHAYAILHOIO
cemectp 2 MHAUBUAYAJIbHBIX 3a/1aHUN U 3a/1aHus,..
(ampern) MPaKTHYECKHUX 3aJaHUi
IIpoBepka Hanums
JICKIIUH, pEICHUS
VM MBIy ATBHOE U3yuenue TeOpeTHIECKOil YacTH HHIMBHAYaIbHOTO
Y TEMBI, BHIITOJHEHHE 3a/laHusl, aKTUBHOC
11| 3apanue 5, . 16 yacoB | yuacrue B
cemectp 2 (maif) MHAUBUAYAJIbHBIX 3a/1aHUN U
P NPaKTUYECKHUX 3aJaHUi obCysk/IeHHH BOLIPOCOB
10 TEMaM 3aHATUN U
3aJaHuH.
IIpoBepka Hanuuus
JIEKIWM, penieHus
N3yuenne TeopeTnyecKkon 4acTu WHINBUYyaJIbHOTO
NunuBunyansHoe
TEMBI, BBITIOJTHEHHE 3aJlaHusl, aKTUBHOE
12| 3ananue 6, . 14 yacos
cemectp 2 (Maii) UHAWBUOYAJIbHBIX 3aJaHUU U y4acTuc B
P MIPAaKTUYECKUX 3aJaHUI 00CYK/IEHUH BOIPOCOB
10 TEMaM 3aHATUH U
3a/1aHHM.
. IIpoBepka Hanuuus
N3ydenune TeopeTu4ecKoi 4acTu .
NuauBuayaibsHoe JIEKUUH, pelIeHUs
TEMBI, BBINIOJTHEHHE
13| 3ananue 7, . 14 yacos UHAWBUYaAJILHOT'O
WHAUBUAYAJIbHBIX 3a/1aHUN U
cemectp 2 (MIOHB) . 3aJIaHusl.
MIPaKTUYECKUX 3aJaHUI
IToaroroBka k N3yueHne TeOpEeTUYECKON 4acTH IIpoBepka
14| PX3aMERY H Kypca, BBIMOJHEHNE 4o KOHTPOJBbHBIX pabdoT,
o 4acoB .
BBITIOJTHEHUIO MPaKTUYECKUX  3aJaHUM 10 TEKYIIMH 0npoc
KOHTPOJIbHBIX TeMaM Kypca
15| UTOT'O 2 cemectp 144 yvaca




XapakTepucTHKA 3aJaHUI JJIs1 CAMOCTOATEIbHON padoThl 00yYAOIIMXCS

U METOAUYIECCKHUE PEKOMECHAAIINHA 110 UX BBINNOJIHCHHUIO

TemMbl HW OpPHEHTHPOBOYHOE COJEP:KAHHE AHAJIUTHYECKHX, HAYYHO-

HCC/Ie0BATEIbCKIX U TBOPYECKHUX 3a1aHU

N -

le/lMepLI HHAUBUAYAJIBHBIX TOMAIlTHUX SaHaHHﬁ.

NupuBuayaabHoe aomaimiHee 3aganue Nel, «BBenenne B MaTeMaTu4ecKui
aHaam3», 1 cemecTp

. M300pa3uth Ha MI0CKOCTH JekapToBo npousBenenue A X (B\C), ecnu

A=1[0;3], B=][0;4], C=[12]

. Jlokasath Mo MHAYKIMH, 9T0 N < 2",

2
. Onpenenuts O/13 Yy = arccos 3—9_6
. ITocTpouTs rpaduk ¢ nomowsio npeobpaszosanusy = 23%%2,
. I[HocTpouTs rpaduk B MOISPHON CUCTEME KOOPIUHAT
r = 2(1+ sing)
x=5"+57"¢
. IlocTpouts rpaduk { —
p p (b y = 5t — g5t
HNupuBuayaabHoe JAOMAalIlIHee 3aJaHue Ne2, «Ipenen

nocJjIe10BaTeJIbHOCTH, 1 ceMecTp

. HaiiTu obmacth onpeaeneHus mocae0BaTeIbHOCTH f(n) =+/n—4 ++/n—-5.

. JlaHa mocnenoBaTenbHOCTS f (n) = T—n Havinure f[f (n)]. Beruuciure 2f[f (2)].
-n

6n*—n+5

'[D 2n* +5n-1"

i (vn* +2n —n*)n’
Im 3n+4 '

5 2 2n
I. 6n°> +n° -4
n'HJ 6n°+n+1 |
lim@&/n®-6n+9-n).

n—oo

NuauBuayajabHoe JAOMAIlIHee 3aganue Ne3, «lIlpenen ¢PyHkuum.
HenpepsiBHOCTBY», 1 cemecTp



Haiiti npenenst pyHKIMiA:

5
1. 3xX+1 —_—
lim 8x+1)sin i1

X—>00
1

3x -1

no

x—0

1
4x -1
X2 +x+1

I im (—)3x+l

X—>00 X2 + 1

f 5 +5
M -1)ns

w

sin (x —1)

Vx?+3 2

o1

. BeiienuTs rnaBHyio yacTh Bujga ¢(X+1)X 6eckoneuno manoit a(x) = pu

x — —1. B oTBeT BBecTH cHavana c, 3arem K.
6. 3ammcarh Bce TOYKM pa3pbIBa (CleBa HAMPaBO), YKA3bIBas CIEIOM 32 TOUKOU THUTI
paspsiBa (1;2;y) s GyHKIMIA:

a) f(x)= sm(2><——2) + arctg 2 ;
-4 X
X+3 X <0
_Jx*-9
0) f,(x)= \_1 1pu
Xz _4 x>0
HNuauBuayaabHoe AoOMAalIHee 3aganue Ned, «AuddepenuuanbHoe

HCYHCIeHUe (PYHKIIUM OTHOM MepeMeHHoi», 1 cemecTp

1. Haittu npousBoguyto f'(x)
a) f(x)=x*+23x*-1

6) f(x)= sin 45(34): 5)

B) f(x)=e¥"tg(7x* +5)
r) f(x)=arcsin 4x + Jx® + cos4x B TOUKE X=0
m) f(x)=x
2. Haiitn HanOompIiliee M HaMMEHbITIee 3HaYeHUsT (PYHKIIMKA Ha
OTpEe3Ke

fx)=—; a [-55]

3. HaI/ITI/I IMPOMEKYTKH MOHOTOHHOCTH, TOYKHU SKCTPEMYMA,

x+4

MIPOMEKYTKH BBIITYKJIOCTH U TOYKHU mepernda f(x) =



4. TIpoBecTu MOJHOE UCCIENOBAaHUE PYHKIIMU Y = U HAUYEPTUTH ee Tpaduk.

X2 —

NuauBuayaabHoe aoMaimnHee 3aganue Nel,
«HeonpeneaeHHbIl HHTETPa», 2 cEMECTP.

1. [x*V7 —5x>dx

2. [ xcos(x?)/sin(x?)dx
3. [ cos?(3x)sin(6x)dx
arctg®(7x)
4. f 1+49x2 dx
5. [—=_4
e
X
[——dx
X4—3X+2
f X—3
x3-3x2+2x
1
8. fx x2-8 dx
4_
R ax
X4—3xX+2
N
10. f 2 dx
HNuauBuayaabHoe JOMAaIlHee 3aganue Ne2, «OmnpeaejieHHbIT U
HEeCOOCTBEHHBI HHTErPaD», 2 ceMecTp
1. [ cos*(4x)dx

1
f sin(x)+cos(x)—2
1

9—x2

dx

2
3. Beruuciaurs f 0

[ x?Inxdx

[ tg*(5x)dx

[ sin(3x)sin(2x)dx
[16 L4y

9 x2-4

© N o OB~

. 0 1
BbluMCIMTE  HECOOCTBEHHBIA  MHTErpan | 5?dx (W1 yCTaHOBUTH  €r0
—oX

pPacxoauMOCTh).

9. BeuucauTh mwiomans (GUIypsl OTpaHHYEHHONW MMHMSAMHU y =4 —x2uy = x?% —
2X.

10.Onpenenuth 00BEM TeMa, MOITYYEHHOTO BpauieHueM BOkpyr ocu OX durypsl,

orpannyeHHON MHUAMH Y = X 1 0 < x < In 4.
1
00 x2+4

. 0
11.Boruncnuth HECOOCTBEHHBIH MHTErpan | dx (WaM yCTaHOBHTB €ro

PacxoauMOCTh).



12.Belugcnuth  miomans (GUrypsl OIpaHMYEHHONW JHHHAMH y = eX—1,y =
0 ux = In(3).
13.0Onpenenuts 00bEM Tela, MOITYYEHHOTO BpaiieHueM BOkpyr ocu OX durypsl,
OTpaHUYEHHOU JIUHUSAMU Y = 3 SinX, y =sinxu 0 < x < 1.
NuauBuayajbHoe aoManiHee 3agaHue Ne3,
«DYyHKIIMU MHOTHUX NEPEMEHHBIX», 2 ceMecTp.
1. Haiitu HpOI/ISBO,ZIHBIe OT JIaHHBIX (DYHKITUH:

a) y= 3( 5X+4 jy(l)

ctg® 5x ctglo
Y'(2).

10 sin’10 v
B) y = 3™ In(4x + 6) + tg8x — (31 6)x} y'(0)

2. Jlana Gpynkuus u = xy* —z°. Haiitu

6) y=4/15 arccos—+
X2

a) KoopauHaThl BekTopa grad u B Touke M(1,2,1);

0) Z—u B Touke M B HampaBieHUH BekTopa a(2,3,6).
a

3. Hana pyskuus y = \/EE\M+ X2 +2In(x + 4+ xz} . Haiitt y"(1).

. 0’z ,0z
4. Jloka3aTh, yTo (pyHKIHs Z=SiN(X+ay) YIOBIETBOPSET YPABHECHHUIO Ev a Fva
X

X =sin3t

3

5. Haiitu vy , ecnu
y = cos’t

T
. Beruucnuts y;, , eciu t = 3

6. dynkius z=z(X,y) 3a1aHa HEIBHO YpaBHEHHEM Xz — X’y + Y’z +2x—y = 0.

Beruucauts:
a) Zon; 6 Zoy.
OX oy

7. K rpaduky QyHKIHHU y = /X B TOYKE ¢ aOCHUCCON X=7IpOBEICHA KacaTelbHas.
Haiitu abciuccy Touku nepecedyeHust KacaTesbHou ¢ ockio OX.

X +3v5+ X
2

8. Hanitu dy, ecin y = . Berancouts 3nauenus dy, ecnu x=2, Ax=0,02.

9. lana pyHKIHSA Z = X* +Xy+Yy* ¥ TOYKH M,(12), M,(1,02;1,96). Beruuciauts Az u dz
IIPH [Iepexo/ie U3 TOUKH Mo B TOUKY M; (OTBETBI OKPYTJIATH J0 COTHIX).
10.dana yHKIUS y = x* + 16 _16. Haiitu ee HanGosbInee u HaNMeHbIIIEE 3HAYCHUS
X
Ha otpeske [1;4].
11.]lana ¢pyHKIUs z = (x— y*)3/(x—1)* . Haiitu ee HanOoJIbIIIee U HAUMEHBIIICE

3HAYEHHS HA 3aMKHYTOM MHOXECTBE, OTPaHHUCHHOM KPUBBIMH Yy° = X,X = 2.

NuauBuayajibHOoe JAoMaliHee 3aaaHue Ned,



«YucaoBblie psab», 2 ceMecTp

1.UccnenoBarh psiji Ha CXOAUMOCTD

z?n+3

H=1

2. UccnenoBaTh psazl HA CXOTUMOCTh
D
i et

3. Haittu cymMy 4KCIIOBOrO psia

i- 1

= (2n-1) -(2n+3)

4 ViccnenoBaTh psiJi HA CXOAUMOCTh

- 2n-1
>

= 3" +4

5. HCCJ’IGI{OB&TB paa Ha CXOOUMOCTD

iv 1

nm N o-In(n)

6. [ly1st psina HallTH HAMMEHBITUI HOMEp N, PYU KOTOPOM KOTOPOM Pa3HOCTh
MEXKly CyMMOM psiia M N-0M 4acTUYHOU cyMmoit He npeBocxoaut 0,01

NuauBuayajabHoe aomainHee 3agaHue NeS,

«(I)YHKIII/IOHa.]'ILHbIe pPAAbD), 2 ceMecTp
1. Haiiti 06;macth cxoauMocTu (PyHKITHOHAIBHOTO Psijia
i 1
2 Gy
2. UccnenoBaTh Ha paBHOMEPHYIO CXOJUMOCTh Ha YKa3aHHBIX MPOMEXYTKaX JaHHBIE
(byHKuHOHaJILHLIe pAIBL:
Z (GRS
= x> +n . (- o0; + o0)

éx (- 1;+1)-



i’ cosnx

Nl (- oo;+w)

3.Haiit 0651acTh CXOIUMOCTHU CTEIIEHHOTO PAJIA:

n

o0 Xﬂ o0 X o0 X [='=)
25 2 2 Xnx"
n=1 NN , n - ’ n=l

n
n
52 : n=1 N

4. Pa3noXuTh B CTEIIEHHOMN psiji QYHKIUK:
f(x) =e 2. f(x)=sin2x.
1

£(x) zln(1+ X)
1+ Xx

NuapuBuayaabHoe gomamiHee 3axaHue Ne6,
«KpaTHble HHTErpajibl», 2 ceMecTp.

1. . Beruucnute miomans odnaactu D, orpaHnueHHON JaHHBIMU JIMHUSAMU, C
IIOMOIIBIO IBOMHOI'O MHTErpaJIa:
D: y=x,y =5x,x =1
1. HaiiTu ABOMHBIM UHTErPUPOBAHUEM OOBEMBI TEJ, OTPAHUYEHHBIX YKA3aHHBIMU

MOBEPXHOCTSMU: KOOPAMHATHBIMU IIJIOCKOCTSIMU, TNIOCKOCTBIO X+Y=1 u

napaboJIONI0M BpALLECHUS

7=x"+y*
3. Haiitu KOOpIMHATHI LIEHTPa MacC OAHOPOIHBIX (PUTYp, OTPAHUYEHHBIX JaHHBIMU
JIMHUSIMHA:
1) y =0, x =1, 2x =1, xy :1;2) x2+y2 =4, x+y=2 (x+y22);
3) ¥ =Inx, x =e, y =0 4) y?=x’,x=1
4. HailTu MOMEHTBI UHEPLIMH TUTOCKUX (QUTYDP, OTPAHUYEHHBIX 33JaHHBIMU
(GYHKUMSIMH, OTHOCUTENIBHO OCe KOOPAMHAT U Hayayia KOOPAMHAT:
1) x+y=2,x=2,y=2, (x,y) =1;
2) x2 + y2 - 2x=0, Mx,y) =3,5;
3) x+y=lL,x+2y=2,y=0, MxYy) =1_
5. C noMouibio TPOMHBIX MHTETPAJIOB BHIYUCIUTH 00bEM Mapabosionaa BpalleHus,
cpe3anHoro Tiockoctsamu X+y=1, Xx=0, y=0.

NuauBuayaabHoe aoMainHee 3aganue Ne7,
«KpuBoJInHeliHbIe HHTErPaJIbl», 2 ceMecTp

1. Beruncauth KpUBOJIMHEWHBIE MHTETPAJIbI IEPBOTO POA:
J‘(xz + y?)dl
L ]
I'ne L— myra norapudmudeckoii cmpamu # =a¢” ot touku A(a; 0) no Touxu O(0;
0).

2. Beluucinuth KpUBOJIMHEWHbBIE UHTETPaJIbl BTOPOTO POJa:



J'(xz - y?)dx
L 1
rae L — nyra mapa6ossl y=X"20t T0oukuO (0; 0) 10 Touku 4 (2; 4);
3. Beruucinuth KpUBOJIMHEWHBIE HHTETPAJIbl BTOPOTO POJIA MO 3aMKHYTHIM
MOJIOKUTEIBHO OPUEHTUPOBAHHBIM KOHTYpaM L o dopmysne I'puna:
(j‘(x + y)dx - 2xdy
L

riae L — kouTyp Tpeyrosbauka ¢ BepmmHamu 4 (1; 1), B (2; 1) u C (2; 2)
4. BRIYHCITUTH KPUBOJUHEHHBIC MHTETPAJIBI BTOPOTO POa IO 3aMKHYTHIM
MIOJIOKUTETPHO OPUEHTHPOBAHHBIM KOHTYpaMm L o dhopmyine ['puna:
cj'xyzdy - x%ydx

L ]

rac L— OKPYZKHOCTBb C ICHTPOM B HAYAJIC KOOPpAUHAT paauyca 2.

CamoctosiTenbHass ~ paboTa  CTYJEHTOB  COCTOMT W3  BBINOJHEHUS
WHJMBUAYAJIBHBIX JOMAITHUX 3alaHUi, paOOThl HaJl PEKOMEHIOBAaHHOM JIUTEPATYPOil
Y TEKCTaMU JIEKIIUH B MPOIECCe 3YUCHUS TEOPETUUECKOTO MaTepuala.

Tembl 3amaHuil 711 CaMOCTOSITENIBHOW pabOThl MPEACTABICHBl B IUIaHE-
rpaduke BBITIOJHEHUS CAaMOCTOSITEIbHON PaOOTHI MO AUCITUTUIMHE.

[Ipy BBINOMHEHUM WHIWBUIYAIBHBIX JTOMAIIHUX 3aJaHUN  HEO0OXOIUMO
CHayaja MPOYUTATh OCHOBHBIE MOHATHUS M TEOpeMbl Mo Teme. [Ipu BbINMOTHEHUH
3aJIaHUsl HYXKHO CHauajia IMOHSATh, YTO TpeOyeTcs B 3a7ade, Kakod TEOpPETUUYECKUMA
MaTepuall Hy>KHO MCIOJIb30BaTh, HAMETUTH IUIaH PEIIeHUs 3a/1aud. PekomeHayercs
MCIIOJI30BaTh METOJAMYECKUE yKa3aHUS U MaTepHuaibl o Kypcy «Martemaruueckuit
aHaJIM3», TEKCT JIEKIUH, a TaKXKe DJIEKTPOHHBIE MOCOOUS, UMEIOIINECS Ha CepBepe
[[Tx01BI €CTECTBEHHBIX HAYK.

[Ipy noAroToBKE K KOJUIOKBUYMAaM JOMOJHUTENBHO K U3YYEHHUIO KOHCIIEKTOB
JIEKIIM HEOOXOAMMO TI0JIb30BaThCsl yueOHMKaMu. BMecTo «3ayunBaHus» Marepuaia
BAXHO JOOUTHCS TOHMMAaHUS HW3y4yaeMbIX TeM JUCHUIUIMHBIL. (OTBedass Ha
MOCTaBJICHHBIA BOMPOC, MPEIABAPUTEIBHO CIIEAYET MOHATh, UTO Tpebyercs oT Bac B
JTAHHOM CJTydae, KaKoW TeOpeTUUECKUN MaTepuall Hy»KHO MCIOJIb30BaTh.

[Ipy moaroroBke K 9SK3aMEHY HYKHO OCBOUTH TEOPUIO: pa3o0paTh
OMpENICNICHUs] BCEX MOHSATUM, PACCMOTPETh MPUMEPHI U CAMOCTOSITENIBHO PEIIUTH
HECKOJIbKO THUIIOBBIX 3a/lad W3 KaxJaod Tembl. [lpu pemeHun 3agad  Bcerga
HEO0OXOJMMO KOMMEHTHUPOBATh CBOM JCHCTBUS M HE 3a0bIBaTh O COACPKATEIHLHOU
HWHTEpIIpETalliH.

TpeOoBanuss K TNpPeaCTABJICHUI HW  O(POPMJIEHHIO  Pe3yJabTATOB
CaAMOCTOSITEJILHOM PadOThI



Pesynbratom  camocTOosTeNbHOM  pabOTBl  SIBISIFOTCSL  OTYETHI IO
WHJUBUyaIbHBIM JIOMAIIHUM 33JIJaHUSIM, BBINOJTHEHHBIE KOHTPOJbHBIE pabOTHI U
KOJIJIOKBUYMBL.

B nmpouecce BhINMOIHEHNN UHANBUIYAIbHBIX JOMAIIHUX 33JaHUNA Y CTYIEHTOB
Pa3BUBAIOTCS HABBIKM COCTABJIEHHUS NMCbMEHHOM JOKYMEHTAIMU U CUCTEMATU3ALMH
UMEIOIINXCs 3HaHUW. [Ipu cocTaBieHMH OTYETOB PEKOMEHAYETCS NMPHUAECPKUBATHCS
CHEYIOLIEN CTPYKTYPHI:

e OopMyNIMpPOBKA 33/1a4U;
e Kparkuii TEOPETHYECKHM MATEPHUAN, MCIIOIB3YEMBIM IIPU PELICHUH

(popmymupoBKH TeopeM, MpuMeHsieMble (HopMyIIbl);

e PasBepHyToe pelieHue;
e OrtBer.

B 1mpoumecce BBINOJHEHWM WHIWBUAYAJIbHBIX JOMAalIHUX 3aJaHUAN
IIPOUCXOUT 3aKPEIUICHUE MPOWUJIEHHOTO Marepuania, YCBOCHHUE NMPAKTHUYECKUX
HABBIKOB pelleHus 3anad. llomydeHHble yMEHUs NPOBEPSIOTCS BBIIOJIHEHHEM
KOHTPOJILHOM pabOTHI IO TEME.

KpuTtepun oieHKH BBINOJHEHUSI CAMOCTOSATEILHON PadoThI

OT4yer MO WHAMBUAYAJIBHOMY JOMAalIHEMY 3aJaHUI0  JOJDKEH IOJHOCTBIO
YIOBJIIETBOPATH YCIOBHIO 33J1a4d. B cilydae HEKa4eCTBEHHO BBINOJHEHHBIX OTYETOB
(HE COOTBETCTBYIOIIMX 3asBICHHBIM TPEOOBAHMAM) PE3YJIbTUPYIONUN Oamn 3a
paboTy MOXKET ObITh CHUXKEH. CTYJEHT JTOJKEH MPOAEMOHCTPUPOBATH OTUYETIIMBOE U
CBOOOJHOE BIIAJI€HUE KOHLETTYalbHO-IOHATUNHBIM aIlllapaToM, HAyYHbIM S3bIKOM U
TepMuHoJiorueil. Hammuue Bcex 0TYETOB SIBISIETCS AOMMYCKOM K 9K3aMEHY.

Ha sx3ameHe oleHKa «OTIUYHO» BBICTABIISIETCS CTYACHTY, €CJIM OH TIIyOOKO U
IIPOYHO YCBOMJI POTPAMMHBIN MaTepuall, HCUEPIBIBAIOIIE, [TOCIEI0BATENBHO, YETKO
Y JIOTUYECKU CTPOMHO €r0 U3JIaraeT, yMEeT TECHO YBA3BIBAaTh TEOPUIO C IPAKTHUKOM,
cBOOO/IHO CHpPABIIIETCS € 3a/adyaMH, BOIPOCAMU U JIPYTUMH BUAAMH MPUMEHEHUS
3HAHWM, NpUYEeM HE 3aTPYIHSAETCS C OTBETOM MpPU BUJAOW3MEHEHUU 3aJaHUM,
UCIIOJIb3yeT B OTBETE€ Marepual MOHOrpauueckol nuTepaTyphl, MpPaBUIBLHO
O0OOCHOBBIBAET TMPUHATOE pEUICHUE, BIAJEET PA3HOCTOPOHHHMM HABBIKAMHU U
IpyUeMaMU BBINIOJHEHUS MPAKTUUECKHUX 3a/1ay.

OneHka «XOpoIIo» BBICTABJISIETCS CTYAECHTY, €CJIM OH TBEPAO 3HAET MaTepHall,
I'PaMOTHO U IO CYIECTBY M3JIaraeT €ro, He JOIYyCKas CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MPABWIBHO PUMEHSIET TEOPETUUECKUE MOJOKEHNS IPH PELICHNUN
IPAKTHYECKUX BOMPOCOB U 3aj]lady, BiaJieeT HEOOXOIMMBIMU HaBBIKAMU U MIPHUEMaMU
UX BBITIOJTHEHHUS.

OueHka «yAOBJIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIM OH HMEET
3HaHUS TOJBKO OCHOBHOIO MaTepuana, HO HE YCBOWJI €ro JeTalleld, JOMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IMpaBUIIbHBIE (OPMYIMPOBKHU, HAPYIIEHUS JOTUYECKON



MOCIICIOBATENPHOCTH B M3JIOKEHUU MPOTPAMMHOIO Marepuana, HCIbITHIBACT
3aTPyIHEHHUS IPU BHITIOJIHEHUH MTPAKTUYECKHUX PaboT.

OneHka «HEYIOBIETBOPUTEIIBHOY» BBICTABIISIETCS CTYJICHTY, KOTOPBIA HE 3HAET
3HAQUUTENBHOM YacTh MPOTPAMMHOrO MaTepuana, [JOIMYCKAeT CYIIECTBEHHBIC
OIMOKHA, HEYBEPEHHO, C OOJBITUMHU 3aTPYJHEHUSMH BBITIONHICT IPAKTUYCCKUC
pabotbl. Kak mpaBWiio, OIIEHKA «HEYAOBJIETBOPUTEIBHO» CTAaBUTCS CTYICHTaM,
KOTOpbIE HE MOTYT NPOJOJDKUTh OOydeHHE O€3 JOMOTHUTEIBHBIX 3aHSATHH TI0
COOTBETCTBYIOIIEH TUCIUILUIAHE.

Ounenka MO JAUCHUIUIMHE MOXET OBbITh BBICTaBJIEHA MO pE3yJbTaTam
KOJUJIOKBUYMOB. [Ipy 3TOM KpUTEPHUU OLIEHKH T€ K€, YTO U HA IK3aMEHE.
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IHacoopr
(oHIa OLIEHOYHBIX CPEACTB
no AucuumiauHe «MareMaTH4eCKUH aHAJIHU3»

Kox u ¢popmysimpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEHI[HHU
OK-4 criocoOHOCTBHIO TBOPYECKHU Knaccumyeckue METObI MAaTEMAaTHUYECKOTO
BOCTIPUHUMATH M HCIIOJIb30BATh 3naer aHaJIM3a U COBPEMEHHBIC HAIIPABIICHUS
JIOCTHDKCHHS HAyKU, TEXHUKHU B SKOHOMHUYECKHUE 3a/1a4UH, TJIe TPUMEHSIIOTCS
npodeccuoHanbHOM chepe B TaKHue METOJIbI
COOTBETCTBHH C MOTPEOHOCTAMH [IpyMeHATH METOIBI MATEMATUYECKOTO aHAIN3a
PCTHOHAIEHOTO H MUPOBOTO JUIS MCCleqOBanus (PYHKIMH BO3HUKAIOIIUX B
pbIHKa Tpynia Ymeer SKOHOMHMYECKHUX ITPUIIOKEHHUIX U aHAIIN3A
YKOHOMHYECKHUX MPOIIECCOB
Braneer AHaJTUTHYECKUMH METOJIAMU PEIICHUS
SKOHOMHYCCKHX 3a]a4
OK-5 cnocoOHOCTBIO 3naer OCHOBHBIC PUIIOKCHHUS MATEMATHIECKOTO
UCIIOJIb30BaTh COBPEMEHHBIC aHaIIM3a K MPOPEeCCHOHATBHOMN IEITeIFHOCTH
METOJIBI X TEXHOJIOTHH (B TOM [TpUMEHATH METOIBI MATEMATHIECKOTO aHaJIM3a
4uCIe HHPOPMAIHOHHbIE) B JUISL MOJIETMPOBAHMS SKOHOMUYECKUX
npodecenonabHOi festenbHOCTH | Y MECT 3aBHCUMOCTEN M aHAJIM3a YKOHOMHUYECKOM
uHpopmarun
HaBbikamMu iprMeHEHUsT METOJIOB
Braseer MATEMATHYECKOTO aHATH3A JU1S MOAEIPOBAHNS
YKOHOMHYECKUX 3aBUCUMOCTEH 1 00pabOTKH
HSKOHOMUYECKON MH(popManuu
Ne Kontponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeACTBa
n/m paszensl / TeMBbI dbopMupoBaHUs TeKYILHI POMEXKYTOYHAS
JOUCITUTLINHBI KOMIIETEeHIIUI KOHTPOJIb aTTeCTalus
1 | Pazgen 1. Beenenue | OK-4 3HaHUA na3 Nel, | Dx3amen, 1
B MaTeMaTHYECKUI OK-5 ceMecTp 1, | cemectp, YO-1
aHaIu3 I1P-12
Ymenus Kontponbhas
pabora Nel, 1,
cemectp, [1P-2
Bnanenus KomnokBuym
Nel, 1
cemectp, YO-1
2 | Pazgen 2. Teopus OK-4 3HaHUS N3 Ne2, | Dx3ameH, 1
npexaena/llpenen OK-5 ceMecTp 1, | cemectp, YO-1
MTOCIISIOBATEIIBHOCT I1P-12
u VMmenus KonTponpHas
paborta Ne2, 1,
cemectp, I1P-2
Bnanenuns Komnoksuym




Ne2, 1
cemectp, YO-1

Paznen 2.. Teopus OK-4 3HaHUS nas3 Ne3, | Dk3amen, 1
npexaena/llpenen OK-5 ceMecTp 1, | cemectp, YO-1
byHKIMHA I1P-12
Paznen 3 YMenus Kontponbnas
HenpepsiBHOCTH paborta Ne3, 1,
cemectp, I1P-2
Bianenus Komnoxsuym
Ne3, 1
cemectp, YO-1
Pasnen 4. OK-4 3HaHus %018 N4, | Dk3amen, 1
Huddepennmnansroe | OK-5 cemMecTp 2, | cemectp, YO-1
HCYHUCIICHUE I1P-12
GbyHKIUU OHOH Ymenus KoHntposnbnas
MepeMEHHOMN pabota Ned, 2,
cemectp, [1P-2
Brnanenus KomnokBuym
Nel, 2
cemectp, YO-1
Pasnen 5. OK-4 3HaHusg N3 Nel, | Ox3ameHn, 2
WHuTerpupoBanue OK-51 cemMecTp 2, | cemectp, YO-1
(GYHKITUM OJHON I1P-2
nepemeHHoit/Heomnpe YMeHnus KoHnTponbHas
JIeJICHHBIA UHTETpall. pabota Nel, 2,
cemectp, IIP-
12
Branenns Komnoxksrnym
Ne2, 2
cemectp, YO-1
Paznen 5. OK-4 3HaHuA na3 No2, | Ok3ameH, 2
WnuTerpupoBanue OK-5 cemMecTp 2, | cemectp, YO-1
(GyHKIIUM OHON I1P-2 1
nepemenHo#/Onpene Ymenus KonTposbnas
JIEHHBIN UHTETpaJ. paborta Ne3, 2,
Hecob6cTBenHbIH cemecrp, IIP-
UHTErpal 12
Bnanenus Komnoksuym
Ne3, 2
cemectp, YO-1
Paznen 6. ®ynkiuun | OK-4 3HaHus nas3 Ne3, | Ok3ameH, 2
MHOT'HX OK-51 ceMecTp 3, | cemectp, YO-1
IIEPEMEHHBIX I1P-2
YMenus KonTponbnas

pabora Ne3, 2,




cemectp, IIP-
12

Bianenus Komnoxsuym
Nel, 2
cemectp, YO-1
8 | Pasmen7. OK-4 3HaHus 13 Ned, | Dx3ameHn, 2
Psinpi/YucnoBsie OK-5 cemMecTp 2, | cemectp, YO-1
pAIBI T1P-2
YMenus Kontposbnas
pabora Ne2, 3,
cemectp, [IP-
12
Bianenus Komnoxsrnym
No2, 2
cemectp, YO-1
9 | Pa3nmen 7. OK-4 3HaHus %018 No5, | Ok3ameHn, 2
Psaapl/@ynkimonans | OK-5 CEeMECTp 2, | cemectp, YO-1
HBIC PSIJIbI T1P-2
YMmenus KoHntposnbnas
pabora No3, 2,
cemectp, IIP-
12
Bnanenus KomnokBuym
Ne3, 2
cemectp, YO-1
10 | Pa3men 8. OK-4 3HaHus N3 Ne6, | Dx3amen, 2
WNurterpupoBanue OK-5 ceMecTp 4, | cemectp, YO-1
(GyHKIIMI MHOTHX I1P-2
nepemeHHbIX/Kpath Ymenus KonTponpHas
bl€ MHTETpaJIbl pabota Ne6, 2,
cemecrp, IIP-
12
Bnanenus KomnokBuym
Nel, 2
cemectp, YO-1
11 | Pa3nen 8. OK-4 3HaHus nas3 N7, | Ok3ameHn, 2
WHuTerpupoBanue OK-5 cemMecTp 2, | cemectp, YO-1
GyHKIUI MHOTHX I1P-2
IIEPEMEHHBIX. Ymenus Kontponbhas
KpuBonnHelinbie pabota Ne6, 2,
WHTETPAJIbI cemecrp, IIP-
12
Bnanenus Konnoksuym
No2, 2

cemectp, YO-1




OueHovHbIe CPpeACTBA S POMEKYTOYHOM aTTeCTANMHU

Bonpocel k 3xk3amMeHy
1 cemecmp.

OmnpeneneHue BbICKa3bIBaHUS
[Tapagoxc bpamoopes
Omneparuu Ha/T BBICKa3bIBAHUSMH
Omnepanuu HaJi MHOKECTBAMHU
Jlorudeckue 3aKOHbBI
Omnpenenenne otHomeHUs. OTHOIICHHE SKBUBAIICHTHOCTH (pe(IEeKCHBHOCTD,

o0k wWwhE

CUMMETPUYHOCTb, TPAH3UTUBHOCTH )

7. Onpenenenue pynkiuu. Knaccudukarmusi.

8. PaBHOMOIIHBIC MHOKeCTBA. CUETHBIE MHOKECTBA.

9. YTBepxkaeHHE O CYETHOCTH OOBETMHEHUS CYETHBIX MHOYKECTB (JI0K-BO)

10./loxa3aTensCTBO HEAKBUBAIEHTHOCTH OyJieaHa u caMOT0 MHOYKECTBA.

11.Jloka3aTenbCTBO UPPAIMOHATBHOCTU KOPHS U3 JIBYX.

12.0Onpenenenre BEIIECTBEHHBIX YMCET U UX CBOMCTBA.

13.Axcuoma Apxumenaa

14.YTBepKIeHHE O IPEICTABICHUN HATyPAJIbHBIX YUCEN.

15.HepaBeHCTBO TpeyrojibHUKA(I0K-BO)

16.YTBepKIeHHE O IPEICTABIICHUH BEIIECTBEHHOTO YHCa B BUE NCCITHIHON
JpoOu.

17.0Onpenenenue nesnoi U ApoOHOIM yacTu uncia. HepaBeHCTBO 11 HUX.

18.I1paBuio cpaBHEHUS JEHCTBUTEIBHBIX YUCEN.

19.0mnpenenenre OKpeCTHOCTEH

20.Omnpenenenrie OrpaHUuEHHBIX MHOKECTB

21.0Onpenenenne cynpeMmyma U nHGUMyMa. 3amuch B MaTeMaTHIecKon hopme.

22.Teopema o CyIIeCTBOBaHUU CylIpeMyMa U HHPpuUMymMa.

23.Jloka3aTenbCTBO TEOPEMBI O TUIOTHOCTH PAllMOHATIBHBIX YHCEI.

24.0OmnpeneneHus CUCTEMbI BIIOYKCHHBIX OTPE3KOB, CTSTUBBIAIOIINXCS OTPE3KOB.

25.JIemma 00 OTIEIUMOCTH MHOYKECTB (JIOK-BO)

26.JIemMMa 0 BIOKEHHBIX OTpe3Kax (JI0K-BO)

27.JleMma 0 CTATHBAIOIIUXCS OTpe3KaxX (IOK-BO)

28.0npenenenue npeaena pynkuuu no ['eiixe.

29.CgoiicTBa nipenenoB GyHKUUUA. EAMHCTBEHHOCTH, apu(MeTHUECKHE Olepaluu,
npeeIbHBIN TIepexo/] B HEPaBEHCTBAX, TEOpEMa O IBYX MUJIHIIMOHEPAX.

30.0Ompenenenune npenena no Komwu.

31.2xBuBaneHTHOCTH npeaena no Komm mo I'eitne.

32.0npenenenne 60a3pl. [Ipumepst 6a3. Onpenenenue mpeaena mo 6ase.



33.Kputepuii Komm cymiectBoBanus npezena.

34.Teopema o mipejiese CI0OKHON (QYHKITUU.

35.0mnpefenenrie HEMPEPHIBHOCTU B TOUKE.

36.Knaccudukarus pa3peiBoB. [Ipumepsl.

37. Apudmernueckue onepary HaJ HeMPEPbIBHBIMHU (PYHKIIUH.

38.®yukuus Jupuxie.

39.HenpepbIBHOCTH CIOKHON (QYHKITHH.

40. [1epBbIii 3aMeyaTeNbHBIN Mpeaed.

41. Bropoil 3aMeuaTreNbHbIN MIpee.

42. Teopema o0 TOUKax pa3pbiBa MOHOTOHHOM (hyHKIIHH.

43. Teopema 0 HyJIe HENTPEPHIBHOMN (HYHKIIUU.

44 . Teopema 0 MPOMEKYTOUHOM 3HAUYEHUU.

45.TlepBas Teopema Beiiepmitpacca.

46.TeopemMa 0 COXpaHEHHUU 3HAKa HETIPEPhIBHOW (DYHKITUH.

47.B yeM 3akitovaeTcsi MeToj] bosbllaHo JoKa3aTeabCTBa TeopeM?

48.BTtopas Teopema Beiiepmrpacca.

49.0OnpeneneHre paBHOMEPHOU HEMTPEPHIBHOCTH.

50.Teopema KanTopa.

51. O cumBonuka. OnpeaeneHue o-Manou, ee CBOUCTRA .

52. Onpenenenne O-607bII0I.

53. DxBuBasieHTHBIC (HyHKIMHU. Tabnniia S KBUBaIEHTHOCTEH.

54.BrruncieHue npeaesnoB no Tadaule.

55. TexHnka BRIYMCIICHUS MPEICIIOB, BUIBI HeompeaeaeHHocTel. [Ipuemsr:
YMHOXEHHUE Ha CONPSKEHHOE, Ta0IMIIa SKBUBAJIEHTHOCTEN, CBEICHHUE OJTHOM
HEOMPEICJICHHOCTH K IPYyTroM, 3aMeHa nepemeHHoi. “CkopocTh Bo3pactanus’ Ln
n, p(n), a™n, n!.

56.0mnpenenenne Mporu3BOIHOM, €€ TEOMETPUIECCKUI U (PU3UUECKHIA CMBICIT.

57. YpaBHeHue KacaTellbHON U HopMasu. BeiBo.

58. CBsi3b MEX1y HENPEPHIBHOCTHIO U AU (PEPEHITMPYEMOCTHIO.

59. MuddepennmpoBanme CI0KHON HYHKITUU.

60.1TpaBuna quddhepeHumpoBanms.

61.Tabnuia MpoOU3BOIHBIX.

62.1Ipon3BogHas TapaMEeTPUUECKH 3aJaHHON PYHKITUU (JIOK-BO)

63.0Onpenenenue Bo3pactanus, yObIBaHUSI B TOUKe. Teopema 0 CBSI3U MOHOTOHHOCTHU
Y IPOU3BOIHOM.

64.Onpenenenre JOKaIbHOTO MaKCUMyMa U MUHUMYyMa.

65.Heo6xomumoe yciaoBue s3xkcTpemyMa. JlokazarenbcTBo. ['eoMeTprudecKuii CMBICIL.

66.Teopema Pommns. Jlok-Bo

67.Teopema Komu. JIok-Bo



68.Teopema Jlarpanxa. Jlok-BO

69.11epBoe npasuio Jlonurans. Jloka3zaTeasCTBo.

70.Bropoe npapusio Jlomurarsi.

71.dopmymna Teitnopa ¢ octatkom B hopme Ileano. Jlok-Bo.

72.11ponsBoaubie u qudGepeHranbl BRICIIAX TOPSIKOB.

73.®opmyna Jleiidnuma. Jlok-Bo

74 luBapnanTHOCTh (opmbl TepBOro auddepeHimata W HEUMHBAPUAHTHOCTH
Boiciiux U depenmmanos. YacTHpl cioydyail MHBApUAHTHOCTH  BBICIIMX
nuddepenianos.

75.®opmymna Teitnopa B nuddepennuansHoi hopme

76. ®opmyna Teitnopa ¢ octatkoM B hopme Jlarpanka u B popme Korm.

7'7. OCHOBHBIE pPa3N0XKEHUs dIEMEHTApHbBIX GyHKIMH 110 popmyrie Teinopa

78.1TepBoe noCcTaTOYHOE yCIIOBHE dKCTpeMyMa. Jloka3aTenbCTBO

79.BTopoe mocraTouHoe yCI0BHUE IKCTpeMyMa. J[oka3aTenbCTBo.

80.TpeThe nocTaTOUYHOE yCIOBHE dKCTpeMyMa. Jloka3aTenbCTBO

81.I1epBoe onpeneneHne BHITYKIOCTH BBEpX (BHU3). [ eomeTpuueckoe mosicHEHUe.

82.Btopoe ornpeneneHue BHITYKIOCTH BBepX (BHU3). ['eomMeTprueckoe mosCHEHUE.

83.0Omnpenenenne TOYKU neperuoa.

84.Heob6xoauMoe 1 TOCTAaTOYHOE YCIOBHE BRIMTYKIOCTH. J[OK-BO.

85.Heobxomumoe ycrnoBue Touky neperuda. J[ok-Bo

86.locTarouHoe ycinoBue TOUKH nieperuda. J[ok-Bo

87.AcumnToThl K rpaduky QyHkiun. [IpaBuna HaX0xKICHHUS.

88.00mras cxema ucciaeaoBaHus GyHKITHI.
2 cemecmp.

1. Onpenenenne TOYHOM TmepBooOpa3zHoi. TeopemMa 0O MHOXKECTBE TOYHBIX

nepBOOOpa3HbIX

2. Omnpenenenue nepBoodpasHoil. Teopema 0 MHOXKECTBE EPBOOOPA3HBIX.

3. Ompenenenne HeompezaeneHHoro wuHTerpaiga (CBOHCTBA  HEOMPEIEICHHOTO
WHTErpana.

4. Teopema 0 3aMEHE MEPEMEHHOMN B HEOTIPEICTICHHOM HHTETPAJIC

5. ®opmyra HHTETPUPOBAHUS TI0 YACTIM

6. Tabnuia HHTETPAJIOB.

7. OnpeneneHus: onpeAeIeHHOTO HHTErpaja, pa30ueHusl, pa3MEUEeHHOI0 pa30ueHus,

MHTErpajibHON cyMMbl PruMana, BepxHeil u HkHer cymMmebl J{apOy.
8. Uurerpan Pumana xak npezen no 6ase. [Ilpumep Hennrerpupyemoit pyHkuu
9. HeoOxoammoe ycnoBue HHTETPUPYEMOCTH 10 Pumany
10.CgoiictBa cymm JlapOy



11. OnpeneneHue BEpXHEro U HUKHEro MHTerpana. Kpurepuii HHTErpupyeMOCTH 110
Pumany.

12.@opMynupoBKa TpeX SKBUBAJICHTHBIX YCIOBUN KpUTEpPUS HHTETPUPYEMOCTH IO
Pumany

13. Teopema 00 UHTETPUPYEMOCTH HEMPEPHIBHON (PyHKINUU

14. Teopema 00 UHTETPUPYEMOCTH TOYTH HETIPEPHIBHON (HYHKIIUU

15.CBoiicTBa OMNpeNeNeHHOr0 HMHTErpaja: HUHTErpajdl OT KOHCTAHThI, JIMHEHHOCTD,
WHTETPAJIbHBIN MepeXo/1 B HEPAaBEHCTBE

16. AIAUTUBHOCTH UHTETpAJIA 10 MHOXKECTBY

17.CnenctBue (0 He3aBUCUMOCTH (QOPMYJIBI AJAUTUBHOCTH HWHTErpajga Io
MHO’KECTBY OT PacIoJIOKEHUS TOUYEK).

18.CnencrBue (0 MOJIOKUTEIHLHOCTH MHTETpajia OT HEOTPUIATEIbHON (PYHKIMU TIPH
HAJIMYUHN TOYKU HETIPEPHIBHOCTH)

19.HepaBeHcTBa AJ11 MHTETPAIOB, COAEPIKAIINE MOIYIb.

20.UuTerpan ¢ mepeMeHHBIM BEpXHHUM TpeaenoM. Teopema 0 HempephIBHOCTH.

21. Uurerpan C NEPEMEHHBIM BEPXHUM IPEEIIOM. Teopema o
nuddepeHupyeMocTu

22.®opmyna Herotona-Jleibuuiia.

23.®opMmyna 3aMeHbI IEPEMEHHOMN B ONPEICICHHOM HHTETpaIe.

24 . ®opmyna HTHTETPUPOBAHUS 110 YaCTSAM B OMPECICHHOM HUHTErpase.

25.IlepBas Teopema 0 cpeHEM 3HAUCHUH.

26.IlepBas Teopema 0 cpeAHEM 3HAUCHUU TSl HETIPEPHIBHBIX (YHKITHIA.

27.IlepBast Teopema O cpeHEM 3HAYCHHUH, 3alMCaHHas JUIsl OJIHOM HENpepbhIBHOU
dbynkuumii (g(x)=1). Ee reomeTpudeckuii CMbICI.

28.BTopas Teopema o CpeiHeM JJIsi HHTETPajoB.

29.HepagenctBo IOHnra.

30.Hepasencto I'enpaepa.

31.HepaBeHcTBO MUHKOBCKOTO.

32.0npeneneHne HECOOCTBEHHBIX MHTETPAJIOB MEPBOTO M BTOPOro poja. I'yaBHOE
3Ha4YEHHE.

33.Kpurepuit Ko asis cxonuMocTu uHTErpaia 1-ro pona.

34.11pusHak cpaBHEHUS ISl HECOOCTBEHHBIX UHTETPAJIOB 1-T0 poaa

35.CX0auMOCTh HHTETPAJIOB Jl.% u °°d_x.

0 X p . X p

36.11epBast Mmoaudukausi BTOpoi TEOPEMbI O CPEAHEM

37.BTropas Mmoaudukais BTOpoil TEOPEMBI O CPETHEM

38.1IpusHak AGens

39.I1Tpusnak Aupuxie

40.ITpusHak cpaBHEHUS B NpeeabHON hopMme



41.1Tpuznak Komu 17151 CXOAMMOCTH UHTErpalia 2-ro poja.

42 .Tlpu3Haku CXOJIUMOCTH JJII HECOOCTBEHHOTO MHTErpaja BTOPOTo poja

43.0mnpeneneHue KpuBOil, €€ HOCUTENS U ITTUHBI

44.Teopema O BBIYMCICHUH JIJIMHBI KPUBOM.

45.Jlemma (HEpaBEHCTBO Il MHTErPAJIOB, MCIOJb3yeMOE JJIsl J10Ka3aTelibCTBA
TEOPEMBI O BBIYUCIICHUH JJIMHBI KPUBOHN)

46.0OmpeneneHue eBKIUAOBA MpocTpaHcTBa.Onepanuu B €BKIUIOBOM MPOCTPAHCTE.
Hepasenctso Komm-bynskosckoro. HepaBeHCTBO TpeyrobHUKA.

47.]1Ba ompezenieHus mpejena MocieAoBaTeIbHOCTH B €BKIMAOBOM IMPOCTPAHCTBE.
YTBepxaeHre 00 X SKBUBAJIEHTHOCTH.

48. Onpenenenre (QPyHKIMM MHOTUX mepeMeHHbIX. [loHatus mpenena GyHKIUUA
MHOTHUX TEPEMEH HbIX U HEMPEPHIBHOCTH.

49 TlpunokeHusl OMPEEICHHOTO HWHTerpajia s (YHKIIUW OJHOW TEPEeMEHHOM.
®opmysbl BRIYUCICHUS TUIOMIACH U JUTMH AYT B MPSIMOYTOJBHBIX M MOJSPHBIX
KOOpAMHATAX HA MIOCKOCTH. DOpMYIIbI BBIYUCIICHUS 00 BEMOB.

50.0Onpenenenue oo1Iero Npezesia u NOBTOPHBIX MPEIEIOB.

51.0Onpenenenne pyHkuuu Jupuxie yepe3 HOBTOPHbIE MPEIEIIbI.

52.Teopema 0 CBs3M 00LLIEro Npe/ena U NOBTOPHBIX MPEIETIOB.

53.Omnpenenenne nuddepeHnupyeMocTr, MaTpuilbl SIkoou n SxobnaHa.

54.Ilpumep GyHKUMH, UMEIOILIEN Pa3HbIE CMEIIaHHbIE IPOU3BOIHBIE.

55.Teopema IIBapiia.

56.0Omnpenenenne quddepernmana s GyHKIMH MHOTHX TiepeMeHHbIX (DMIT).
['eomerpudeckuii cMbich quddepeHnnpyemMocTu st GyHKIUU JBYX
NEPEMEHHBIX.

57.YpaBHeHHUs KacaTeIbHOU MJIOCKOCTH U HOPMAJIA K TIOBEPXHOCTH.

58.CBs13b Mexay AuddepeHIInpyeMOCThIO U CYIIIECTBOBAHUEM YaCTHBIX
IPOU3BOIHBIX.

59. IuddepenupoBanue ClI0KHON QYyHKIUU.

60.1UuBapuanTHocTh hopmsl 1-ro auddepenuana.

61./Inddbepennman 2-ro nmopsaka. Juddepenunan Bpiciiero nopsaka. Mismenenne
ero (hopMmHl.

62.Dopmyna Teitnopa ¢ octatkoM B popme Ileano.

63.Dopmyna Teitnopa ¢ octatkoM B popme Jlarpamxa.

64. HeoOxoammoe yclioBHE SKCTpEMyMa.

65./locTaTouHOE yCIOBUE SKCTPpEMyMa. 3HAKOOTIPEIETICHHOCTh KBAAPATUIHBIX (POpM.
Kpurepnii CunbpBectpa.

66.Teopema 0 HESIBHOM (PyHKIINU.

67.Teopema 0 cucTemMe HEABHBIX (DYHKIIHA.

68.Teopema 06 oOpaTHOM OTOOpAKEHUH.



69.VYcnoBusiit sxkctpemym OMII. Onpenenenust MHOrooOpa3usi, HEBBIPOKICHHOTO
MHOT000pa3us u T.1.

70.®ynkuums Jlarpanxka. Heobxoanmoe yclioBU€ YCIOBHOTO SKCTpEMyMa.

71. Onpenenenue psija, 4aCTUYHON CyMMBI, CXOAMMOCTH, OTpE3Ka psija, OCTaTKa.

72.CymMMa reOMEeTpUYECKOM MPOrpecCu.

73.Heo0xo1uMblii TpU3HAK CXOAUMOCTH.

74 Kpurepuii Komm cxogumocTtu psiaa.

75.YTBepxkaeHHe 00 OCTaTKe CXOAAIIETOCs pA/a.

76.001111e CBONCTBA CXOAIINXCS PSATOB.

77.Psaapl ¢ HEOTpULATEIbHBIMU WwieHaMU. [Ipyu3Haku cpaBHEeHUS (OOBIYHBIN,
0000IIIEHHBIH, B TIpeACIbHOMN dhopme).

78.ITpusnak lanambepa (0OBIYHBIN U TPECIBHBIN).

79.ITpu3nak Ko (0OBIUHBIN U TTPEICTBHBIN).

80.UnTerpanbublii mpusnak Komru.

81.CxoauMoCcTh 0000IIIEHHOTO TAPMOHUYECKOTO Psija.

82.11peobpazoBanue Abers.

83.1IpusnHak dupuxie.

84.11pusnak Abens.

85.I1pusnaxk JleitOuuma.

86.A0cCoNrOTHAS U YCIIOBHAS CXOJIUMOCTb.

87. CBsI3b MEXTY CXOIUMOCTBIO U AOCOJIOTHON CXOUMOCTBIO.

88.Teopema Pumana o mepecTaHOBKE YCIOBHO CXOJISAIIETOCS PSAA.

89.ITepecTtanoBka aOCOMIOTHO CXOMASIIIUXCS PSIIOB.

90.Omnenka ocratka psga Jleionuna.

91. Omnpenenennie PyHKITMOHATIBHON TTOCIIEIOBATENHHOCTH, (DYHK. psifa, 00IaCcTH
CXOJUMOCTH.

92.PaBHomepHas cxoaumocTb. [Ipusnak Betiepmrpacca. [Ipuznaku Adens u
Jupuxiie njisg paBHOMEPHOM cXOAUMOCTH ((hOpMYyJIUPOBKA).

93.Teopema 0 HEMPEPHIBHOCTH CYMMbI (DYHKIIMOHAJILHOTO Psijia.

94.IlouneHHOE UHTETPUPOBAHUE Psa.

95. MuddepennupoBanue psjaa.

96.0OmnpeneneHne CTEIEHHOTO PAA.

97. Teopema Komu- Anamapa o paguyce cxoauMocTi. @opMyIibl BBIYUCIICHUS
paamnyca CXOJIUMOCTH.

98.Teopema 0 paBHOMEpPHOM 1 a0COFOTHON CXOJMMOCTH CTEIEHHBIX PSIJIOB.

99.TlounenHoe uHTErpUpoBaHue U auddepeHIupoBaHNEe CTENEHHOTO Ps/Ia.

100. Teopema 0 eIMHCTBEHHOCTHU PA3JI0KEHHSI B CTEIIEHHON PsiI.

101. Teopema AGens.

102.  IIaTh OCHOBHBIX Pa3NIOKEHUI B CTETICHHBIC PSbI.



103. HecobGcTBennbie uaTerpansl (0030p). HecoOCTBEHHBIE HHTETPATHI,
3aBUCSIIUE OT ITapameTpa

104. OcHOBHBIC IPU3HAKK PABHOMEPHOM CXOJAMMOCTH. MIHTEerpupoBaHue 1
mudpepeHIpoBaHUE TI0 MapaMeTpy

105. Omnpenenenue IBOMHOIO HMHTETpaja

106. Omnpenenenrie BHyTpeHHEH, BHeLTHEN Mepbl JKopana, u3MepuMoro
MHOKECTBA, MPUMEP HEU3MEPHUMOI'0 MHOKECTBA

107.  Omnpenenenue IBOMHOrO UHTErpajia Mo U3MEPUMOMY MHOKECTBY, CYMMBI
HapOy u ux CBOMCTBa, KpUTEPHl HHTErpupyeMocTH (HOpMyIHPOBKaA)

108.  CpoiicTBa IBOIHBIX MHTErPAJIOB: JMHEHMHOCTh, MHTETPa OT KOHCTAHTHI,
MHTErpajl 10 MHOXKECTBY IUTOIMIAANA (MEPBI) HYJb

109. HepaBeHcTBa U1 HHTETPAIOB, TEOpEMa O CPEAHEM

110. Kpurepuit usmepumoctu 1o XKopaany (6e3 goka3zaTeabCcTBa), aJTUTUBHOCTh
WHTETpajia o MHOXKECTBY

111.  OmnpexneneHue paBeHCTBA MOYTH BCIOY, YTBEPKACHUE O PABEHCTBE
WHTETPaJoB.

112. AJITUTUBHOCThH MHTETpajia Mo MHOKECTBY, YIyUIllICHHbI BapHaHT.

113. Teopema dybuHU

114. CnencrtBue u3 Teopembl Oyounu

115.  Omnpexnenenue SAxobuana. SIkoOuaH B MOJSPHBIX KOOPJUHATAX.

116.  Amnanor Teopemsl Jlarpanka as GyHKIIUNH MHOTHX TIEPEMEHHBIX

117.  Amanor Teopemsl Jlarpanxa /st BEKTOp GYHKIIUNA MHOTHX TTEPEMEHHBIX

118. Omnpenenennie nuddepennmana st Bekrop-PyHkuu. Teopema o0 orieHke
OTKJIOHEHUs nudepeHimana oT mpupamnieHus: BEKTop-QyHKIIUN

119. TpoiiHble U KpaTHbIE UHTETPAJIbl. DKBUBAJIEHTHOCTH JIBYX
onpenenennii. Cheprueckas v MWIHMHIPUYECKAs CUCTEMBI KOOPAMHAT.

120. Kpurepuii unterpupyemoctu (06€3 10Ka3aTeIbCTBA).

121. CBoiicTBa KpaTHBIX UHTETPajoB 1-5.

122. ®opmyaupoBKa TEOPEMBI O CBEJACHUN N-KPaTHOTO HHTErpaa K (N-1)-
KpaTHOMY.

123. CgoiicTBa rinaakux oToOpa)k€HU Ha BBIMTYKJIOM MHOXecTBe. Teopemsl 1-3.



124. ®opmyna 3aMeHBI IEPEMEHHOM B KpaTHOM uHTerpaie. Jlemmsr 1-4.

125. KpuBosuHeiHbIE HHTETPAJIBI IEPBOTO U BTOPOro poaa. OnpenenaeHus.

126. ®usznvecKuit CMbICII KPUBOJIMHEHHBIX HHTETPAJIOB.

127. V3MeHeHue KpUBOJIMHENHBIX HHTErPAJIOB IIPU HAIIPABJICHUU 00X0/a KPUBOM.

128. CpoiicTBa KPUBOJUHEHHBIX HHTETPATIOB.

129. ®opmybl BEIUMCICHUS KPUBOIMHEWHBIX HHTETPAJIOB.

130. ®opmyna ['puna. [Ipu kakux ycnoBusiX OHa cripaBeiiBa’?

131. Teopema 0 HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTErpaia OT MyTH 00X0/aa
KPHUBOM.

132.  Omnpenenenus AByMEpHOU MOBEPXHOCTHU, HEBBIPOKACHHOM, TJ1aIKOM.

133.  CBs3b KPUBOJIMHEWHBIX HHTETpasioB 1-TO U 2-TO poja.

134. ®opmyna ['puna B quddepennnansHon hopme.

135. Omnpenenenue rpaHuilbl noBepxHocTu. KycouHo-TnaaKoi moBEpXHOCTH.

IIpumep 3Kk3aMeHANMOHHOT0 OMJIeTA.
Yacts 1. “BBenenue B MaTeMaTHYeCKHI aHAJIN3”

1.1. 3anummute GopMyJTUPOBKH U onpeaeeHust. [loHATHE OTHOIICHUSI.
OmnpeneneHus OTHOIICHUH SKBUBAJICHTHOCTH, MOPSIKA, PYHKIIMOHAIIBHOTO
orHomenus. Knaccudukarus Gynkiuii. Onpenenenrue oopasa u nmpoodpasa.
Omnpenenenre CYSTHONO MHOYKECTBA.

1.2.  Teopema o nmpoobpase oobeanHeHns. Jloka3zaTenbCTBO.

Yacre 2. «Ilpenen mociie10BaTeIbHOCTH.

2.1. 3anumure popmyTupoBKHU U onpeneaenus. OrnpeneneHue yuchia €.
Onpenenenue NOANOCIeI0BaTENIbHOCTH. YacTUUuHbIE Tpeebl. BepXHuil 1 HIXKHUI
npenensl. Teopema o CBSI3M MpeAesa U YaCTUIHOTO npeaeiia. Teopema bosbiano-
Betiepmitpacca. Kpurepuit Ko cymiectBoBanus npeaena.

2.2. TlpenenbHbI epexo]] B HEpaBEHCTBAX. J{oka3aTenbCTBO.

Yacrts 3. “IIpenes u HeNPepPbIBHOCTH (PYHKIIUW».

3.1. 3anumute popMyTHPOBKHU U onpeaeennsi. BTopoil 3amedaTenbHbIN npeiel.
Tabnuna sKkBUBaJIEeHTHOCTH. TeopemMa O UCTIOIb30BaHUU TAOIHIIBI B BEIYUCICHUN
npenena. OnpeneneHne HenpepbIBHOCTH (PYHKIIMH B TOUKE U HA MHOYKECTBE.
Knaccuduxkanus pazpsiBoB. Teopema o MpoOMEKyTOUHOM 3HAUYCHUU HETIPEPHIBHON Ha
otpeske pyHKuuu. TeopeMa o0 HyJie HEPEPhIBHOM Ha OTpe3Ke PYHKIUU.

3.2. Teopema o pa3pblBax MOHOTOHHOM (pyHKIMU. J|0Ka3aTeIbCTBO.
Yacrs 4. IlpakTnueckoe 3aganue. Haiitu npeaesl.
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HpI/IHIII/IlII)I COCTABJICHHUA IK3aMCHAIIMOHHBIX OMJIEeTOB.

DK3aMEHAIIMOHHBIN OWJIET COCTOMT M3 ueThlpex uacteil. [lepBeie Tpu uactu
COOTBETCTBYIOT TPEM KOJUIOKBUYMAaM, KOTOPBI€ CTYJICHTHI CIAI0T BO BpeMsl OOydeHUS
B cemecTpe. Llenbio mepBoro Bompoca KaxjaoW 4acTh SBISETCS MPOBEpPKa YPOBHS
copmupoBannocTr kKommneTeHu OK-1 (CocoOHOCTh K caMOCOBEPIIICHCTBOBAHUIO
U CaMOpa3BUTHIO B NpodeccHoHanbHON cdepe, K MOBBIILICHUIO OOIIEKYJIbTYPHOIO
ypoBHsi). llenpio BTOPOro BOIMpoca KaKIAOW YacTH SBJSIETCSA MPOBEpKAa YPOBHS
chopmupoBannoctr kKomneTeHmun OITK-1  (cmocoOHOCTH HCIOIB30BaTh Oa30BbIE
3HaHUS €CTCCTBEHHBIX HAyK, MaTeMaTUKH W HWH(OPMATUKH, OCHOBHBIC  aKThI,
KOHICIIIMK, TPUHIMUIBI TEOPUH, CBSI3aHHBIX C TMPUKIATHOM MATEMATUKOW U
uHpopMaTukoi). UeTBepras yacTh MpPOBEPSICT NPAKTUYCCKUE HABBIKU MPHUMCHCHUS
TEOPETUYECKOTO MaTepuasa K pelieHrIo 3aja4 B 00J1aCTH MaTEMaTHYECKOTO aHAJIU3a.

IIpoBeaenue 3x3aMeHa

Ha »5K3ameHe pasperieHo UCHoJb30BaTh pPydKy C UYEpPHUIAMH CHHETO,
(GbUONIETOBOTO WM YEpPHOTO IBeTa, JUCThI Oymarum ¢opmara A4 wm AS.
Hcnonp3oBanne MOOWIBHBIX CPEACTB CBS3U, CIPABOYHOW JUTEPATYphl M APYTHX
mocoOMif Ha DK3aMEHE HE pa3perraeTcs.

CTymeHTBl IO OAHOMY 3aXOJAT B ayJUTOPHIO, MEPEIAIOT 3aUCTHYIO KHIKKY
IK3aMEHaTOpy M OepyT SK3aMeHAIMOHHbINH OwieT. CTyaeHT 3aHUMaeT MECTO B
ayJIUTOPHUH, YKa3aHHOE 9K3aMEHATOPOM.

[To 3aBepiieHNMM BpEeMEHHU, OTBEIACHHOTO Ha IMOATOTOBKY, CTYICHTHI OTBEYAIOT
IK3aMEHATOPY Ha BOMPOCHI K3aMEHAIMOHHOTO OHJIETA.

CTy,Z[eHT B XO0AC OTBCTAa Ha BOIIPOCHI 3K3aMCHAITMOHHOI'O ouiera JOJDKCH



MOJHOCTBIO PACKPBITh COJIEP’KAHUE TIOCTABJICHHBIX TEOPETHUUYECKUX BOIPOCOB,
JI0Ka3aTh TpeOyeMoe MaTeMaTHueCKoe YTBEPKICHHE WM BbIBECTU (POpPMYITy, BEPHO
1 000CHOBAHHO PEUIUTh IPAKTUYECKUE 3a/IaHMUS.

Ilocne otBeTra CTyACHTa IIO 6HJI€Ty nperogaBaTCiib  BIIPpAaBC  3a14Tb
AOMOJHUTCIIBHBIC TCOPCTHYCCKHUC BOIIPOCHI M JaThb AJIA PCIICHUSA IMPAKTHYCCKHC
3aJavu 110 IMporpaMme JUCIHUIIINHBI.

Ha ocHoBe IMOJIYYCHHBIX OTBCTOB Ha BOIIPOCHI 3K3aMCHAIIMOHHOI'O omiera u
AOMOJHUTCIIBHBIC BOIPOCHI IIO IMPpOrpamMme AUCHUINIMHBI, HIPCIOoAaBaTC]Ib CTABUT
OICHKY 3d 9K3aMCH B COOTBCTCTBUHU C KPUTCPUAMU OLICHUBAHHNA.

KpnTeplm OII€CHKH K 3K3aMCHY

Baiabl Onenka
(pelTHHTOB IK3aMeHa
o1 OlIeHKH) |(cTaHmapTHas)

TpebGoBanus Kk cpOpMHUPOBAHHBIM KOMIIETEHMAM

O1eHKa «OTJIMYHOY» BBICTABIIAETCS CTYIEHTY, €CIIM OH TTyOOKO U
IIPOYHO YCBOWJ MPOTPpaMMHBIA MaTepuaj, HCUEpPIbIBAIOLIE,
MIOCJIEIOBATEIbHO, YETKO W JIOTMYECKH CTPOMHO €ro H3jaraer,
YMEET TECHO YBS3bIBaTb TEOPHUIO C IPAKTUKON, CBOOOAHO
CIpaBisieTcss C 3ajJadyaMd, BONPOCAaMH U JPYTMMU BHJIAMHU
NPUMEHEHUs 3HaHWM, NMpuYeM He 3aTPyAHSIETCS C OTBETOM IIpH
BUJOM3MEHEHUM 3aJaHMM, MHCIONb3YyeT B OTBETE MaTepuall
MOHOTpaUUYECKO  JIUTEepaTypbl, NPAaBUIBHO OOOCHOBBIBAET
IIPUHITOE pEIICHHE, BIAZECET PA3HOCTOPOHHUMM HAaBBIKAMHU MU
IIPHEMaMHU BBITIOJHEHUS MPAKTUYECKUX 3a/1a4.

OneHka «XOpOIIO» BBICTABISAETCS CTYACHTY, €CIM OH TBEPIO
3HAaeT Marepuall, TPaMOTHO M IO CYILIECTBY H3JaraeT €ro, He
JIOITyCKasl CYHIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
[IPABWJIbHO MPUMEHSET TEOPETUUECKHUE TOJIOKEHUS TPU PELICHUH
NPaKTUYECKUX BOMPOCOB M 3ajay, BIaJeeT HEOoOXOAUMBIMU
HABbIKAMU M PUEMaMH UX BbINOJTHEHHUS.

OneHka «yIOBIETBOPUTEIBHO» BBICTABIIAECTCA CTYIEHTY, €CIIU OH
MMeeT 3HaHUS TOJbKO OCHOBHOTO MaTepHajia, HO HE YCBOWJ €ro
«yooenemeop | neTanei, IONMycKaeT HETOYHOCTH, HEIOCTATOYHO NpaBUIIbHbIE
UmenbHo» (bOopMyIUPOBKH, HApYIIEHUS JIOTUYECKOM MOCIEeI0BaTEIbHOCTH B
M3JI0’KEHUU IIPOrPaMMHOI0 MaTepHasa, UCIIbITHIBAET 3aTPYAHECHHUS
IIPU OTBETAaX Ha JIONOJHUTENbHbIE BOIPOCHI.

OneHka  «HEyIOBJIETBOPUTEIBHO»  BBICTABISETCS  CTYIEHTY,
KOTOpPbIA HE 3HAeT 3HAYUTEIbHOW 4YacTH MPOrpaMMHOTO
MmarepHaia, JAOMYCKaeT CYIIECTBEHHbIE OLIMOKM, HEYBEpEHHO, C
MeHee 61 «Hey0oeieme | OONBIIMMH 3aTPYTHEHUSMH BBITIONHIET MPAKTUYECKUE PaOOTHI.
opumenvroy» | Kak mnpaBuio, OLEHKa «HEYJOBIETBOPUTEIBHO»  CTAaBUTCA
CTyJEHTaM, KOTOpblE HE MOTYT TNPOJAOKUTH oOydeHue 0e3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOUIEH TUCIUIUIMHE.

86-100 COMIIUYHOY

76-85 «XOpOoULo»

75-61

IIpouenypa ouenuBanuss KP

Cnannass Ha mnpoBepky cryaeHtoM KP mpoBepsieTcss mnpenoaaBaTesieM.



[Tposepsiercst kaxaoe 3amanue KP. JlomkHO OBITH MPUBENEHO MOJHOE PEIICHUE

3aJIaHUsl M J]JaH BEPHBIM OTBET. 3aJaHusl KOHTPOJIBHOM pabOThl MOBTOPSIOT 3aJlaHUs
N3 no teme.

[To oxoHuaHuu mpoBEpKH Bcex 3aaaHuid KP, mnpenomaBarenb Ha mepBOM
CTpaHUIlE CTaBUT UTOroByl0 OHEHKY OT O g0 5. OILIEHKH BBICTABISIOTCS
MPOMOPUHUOHAIBHO JI0JI€ BEPHO PEIIEHHBIX 3aJaHUMN.

MurHuManbHO JOIyCTUMOM OLICHKOU, CBHJIETENIBCTBYIOIIEH 0
c(OPMUPOBAHHOCTH y CTy/ICHTa TpeOyeMbIX YMEHHM, SIBIISETCS OLIEHKA «3».

B cinydae mnosydeHus OLIGHKH MeHee «3», CTYIEHT 00s3aH Iepenucarh
KOHTPOJIBHYIO  paboTy, BBITIOJTHUB IpyTOon BAapUaHT, MPEITIOKEHHBIN
MIpero/iaBaTesieM, B 4achl KOHCYJIbTALMU 110 JUCIUILIUHE. [Ipy 3TOM MakcuMasbHas
OIICHKA, KOTOpasi MOXET OBbITh BBICTABIICHA - «O).

OueHoYHBbIE CpeCTBA ISl TeKYIel aTTecTaluu
PacuerHo-rpaduyeckue (MHAUBUAYAIbHBIE ToMamnHue) 3aganus ([TP-12).
Kpurepuu ouenku:

HpGHOI[aBaTGJICM IMPOBCPACTCA KAXKIO0C 3a1daHUC HH3 Ecan IMPUBCACHO IIOJIHOC
pPCHICHUC 3aJaHUA U JaH BeprIfI OTBCT, 3adHHUC IIOMCYACTCA PCHICHHBIM BCPHO, B
IMPOTHUBHOM CJIY4a€ CTaBUTCS ITOMCTKA O HCBCPHOM PCHICHHH.

[lo oxoHuaHnu npoBepku Bcex 3amanui MJI3, mpenopaBarens Ha TUTYJIBHOM
JIUCTE CTaBUT WMTOTOBYIO OIIEHKY B BHJAE JecaTHuHoM apodu ot O mo 1, 4ro
COOTBETCTBYET JOJIM BEPHO PEIIECHHBIX 3amannii NJ13.

MuHHMaIBLHO JOIMYCTUMOM JI0JIEH, CBUJICTEIbCTBYIONIEH O C(DOPMUPOBAHHOCTH
y CTyJIeHTa MUHUMAJIbHBIX YMEHUH, saBisieTcs goJist 0,6.

B cnydae moisiydeHHsT CyMMapHOW OLIEHKHM JI0JM BEPHO PELICHHBIX 3aJaHUl
menee 0,6, cTyAeHT o0O0s3aH WCHPaBUTH JOMyIIeHHbIE ommOku u caarb U3 Ha
MTOBTOPHYIO ITPOBEPKY MPENOAABATEIO.

B pe3ynbprare nmoBTOpHOM NPOBEPKU WM NMEpBUYHON npoBepku M/I3, cnanHOrO
HE B Cpok (IO3JHEE YCTAaHOBJIEHHOIO CpPOKa, COOTBETCTBYIOIIETO MEPBOMY
ayJUTOPHOMY 3aHSTUIO TIOCJIE OKOHYaHUS M3YyYEeHMs pasjena JUCLUIUIMHBI)
MAaKCHMAJIbBHO BO3MOXHasi UTOrOBas OLICHKA, BBICTABJIAEMAas HAa TUTYJIbHBIN JIUCT,
coctasiisteT 0,6.

CtyneHTsl, MOTYYUBIINE UTOTOBYIO OICHKY He MeHee 0,6, 00s3aHbI 3aIIUTHTH
MNJI3, oTBeTMB BEpHO Ha TpU 3aJaHHBIX [0 PEUICHUIO 3aJaHuil BOIpoca
NpernojiaBaresieM WIM PeldB TpU AaHAJIOTHMYHBIX 3a/laHdsd B  MPUCYTCTBUU
npenojasarens. 3amura MJ[3 ocymiecTBisieTcs B 4achl MPAKTUYECKUX 3AHITHN WA



KOHCYJIbTAIIMH 10 Y4eOHOMN NHUCHIUIUIMHE.

B ciyuae neycnexa npu 3amute /13, oHO cunuTaercs HE 3aUTEHHBIM U TpeOyeT
MOBTOPHOM 3aIUTHI.



