degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEA0BATEIbCKHI YHHBEPCHTET)»

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouasi nporpaMma qTMCHUNIUHBI (MOTYJIS)

0o JUCHHUIJINHE: BBenenne B MareMaTHUeCKUM aHAIN3
10 HANIPABJIEHMIO: [Tpuknaanas maremarvka U HHQOpMaTHKa
NpopuJIb NOArOTOBKHU: Nudopmaruka

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa BbICIICH MaTeMaTUKN

Kypc: 1

KBau(pukanus: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusle 3ansaTus: 0 gac.

Camocrostensnas padora: 120 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 270, Bcero 3ad. ef.: 6
KonuecTBO KOHTPOJNBHBIX pa0oT, 3aIaHUM: 5
[Iporpammy cocraBuiu:

A.1O. IlerpoBuy, kaHj. Qu3.-Mar. HayK, JOLUEHT

b.U. Tony6oB, n-p ¢pusz.-mar. Hayk, mpodeccop

C.A. I'punienko, a-p ¢pus.-mar. Hayk, npodeccop

.M. Ipimapckuid, 1-p Gpus.-mat. Hayk, mpodeccop

JI.H. 3namenckast, a-p ¢puz.-mar. Hayk, mpodeccop

B.I1. KoBanes, kanj. ¢us.-Mar. HayK, JOIEHT

H.T". [1aBnoBa, kauj. puz.-Mar. HayK, JOLUEHT

E.1O. Penxo3yOoBa, kanj. puz.-Mar. HayK, JOLEHT

B.)X. CakbaeB, n-p ¢pu3.-mMart. HayK, JOIECHT

A.A. CxyOadeBckyii, kKaua. (GU3.-MaT. HayK, CTapIIni IpenojaaBaTellb

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciieid maremaruku 21.05.2020



AHHOTANMA

B kypce "BBenenue B MmareMaTHUeCKUi aHaIU3" M3y4arOTCsl OCHOBOIIONATAIONINE MOHITHS MaTeMaTHu4YeCcKOro
aHanm3a QyHKIUI OJHON NMEepeMEHHOW Takue, KaK Mpeen MOCaeI0BaTeIbHOCTH, npeaei (YHKIUN B TOUYKE U
HETIPEepPBIBHOCTH (DYHKIINHU B TOUKE.

OCHOBHBIM yTBEPKIIEHUEM TEOpPUM JEHCTBUTEIBHOIO UHUCIIA SBJISIETCA TEOPEMa O CYLIECTBOBAHUU TOYHOM
BepXHEH (HIKHEH) rpaHu OrpaHUYEHHOTO MHOKECTBA.

N3yuaroTcs CBOMCTBAa CXOASIIMXCA YKCIOBBIX IMOCIEAOBATEIBHOCTE M MOCIEI0BATEIBHOCTEH, MMEIOIINX
npenen. Pa3nen 3akaHunBaeTcs u3ydeHueM Kputepus Komm cXoquMOoCTH YHUCIOBOI MOCIeN0BaTeNbHOCTH.

Hccnenytorest cBoiicTBa (hyHKIMI, MMEIOIINX Tpenesl B TOYKE, HENPEPHIBHBIX B TOYKE M HENPEPHIBHBIX HA
OTpE3KeE.

Uzyuatorcs cBoiicTBa GyHKUMH, MIMEIOIINX B TOUKEe Npou3BOAHYIO (AuddepeHuupyemble B TOUKe (PyHKINN) U
MPOM3BOHBIC BBICIINX MOPSIKOB. B wactHOCTH, M3yuatorcs ¢opmysnsl Teiopa ¢ 0CTaTOYHBIMU YJICHAMH B
¢opme Jlarpanxa u Ileano. DTu cBeOeHHs NPHUMEHSIOTCS K HCCIENOBAHUIO (QYHKIMH W K HM3YUYCHHUIO
BEKTOPHBIX (PpyHKIMI (371eMeHTHI AuddepeHInaIbLHONR TeOMETPUN ).

NzyuaeTcst MHTETpalibHOE NCUNCIICHUE — HEOTIPE/ICIICHHBIA HHTETpal.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

®opmupoBaHue 06a30BBIX 3HAHUH IO MAaTEMaTH4YE€CKOMY aHAJIM3Yy Ul AaJbHEHINEro MCIOIb30BaHUS B
JOpyrux OOMacTAX MaTeMaTHYECKOrO 3HAHUS M JAWCUUILUIMHAX C €CTECTBEHHOHAYYHBIM COJCPIKAHUEM;
(dbopMupoBaHUE MaTeMaTHYECKON KyJIBTYpBl, HCCIEOBATEIbCKUX HABBIKOB U CIIOCOOHOCTH MPUMEHSTh
3HaHUS Ha IPAKTUKE.

33]13‘[1/[ JAUCHUIIINHBI

- TIpuoOpeTeHHe CIIyHIaTeNIIMH TEOPETUUYECKUX 3HAHWK M TMPAKTHYECKUX YMEHUH M HABBIKOB B
o0nacTé TeopHuHu MpeneioB, AU epeHINaNIbHOTO U HHTETPAIbHOTO NCYHUCIICHUS, TEOPUH PSIIOB;

- IIOATrOTOBKa cnymaTeneﬁ K U3Yy4YCHUIO CMCIKHBIX MAaTEMATUYCCKUX JUCHUITINH,

- IpuoOpeTeHHe HABHIKOB B MPHUMEHEHHHM METOIOB MAaTeMaTH4eCKOro aHajiu3a B (U3UKE M JIPYyTUX
€CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,

MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs

VYK-1.3 PaccmarpuBaer pa3nuuHble BapHaHTHl PELICHUS
[TOCTAaBJICHHBIX 3a/1a4

3a/la4d, OIICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENBbHYIO
JEATEIIbHOCTh B PEIICHHHM IPOQECCHOHANBHBIX —3a1ay;
MOJBEpPrarh KPUTHUYECKOMY aHAIN3Y IMPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS HA OCHOBE MPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

OIIK-1.1 Crnocoben aHaM3UpOBaTh MOCTABICHHYIO 3aady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIYTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH CTpOWTh MareMaTH4ecKHe MOJIEIH,
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

CCTCCTBCHHLIX HAYK WU UCIIOJIL30BATh UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IOJIyYEHHBIX PE3yJIbTaTOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

YMETh

- OCHOBHBIE CBOICTBA MPEAEIOB MOCIEIOBATEIBHOCTEH U (PYHKIMH JEHCTBUTEIBHOTO IIEPEMEHHOTO,
NpOU3BOAHOM, M depeHIrana, HeonpeeJIeHHOTO HHTerpaia; CBOMCTBA (DYHKIMH, HEIPEPHIBHBIX Ha
OTpE3KE;

- OCHOBHBIE «3aMeyaTelIbHbIC TIPEeeIbl», TAONNYHBIE (POPMYIIBI IS HPOU3BOAHBIX M HEONPEICICHHBIX
UHTErpasioB, Gopmynbl auddepeHIHpOBaHNs, OCHOBHBIC PA3JIOKEHHS DIEMEHTAPHBIX (QYHKIHMH I10
¢dopmyie Teitnopa;

OCHOBHBIE (hOopMYITBI TU(PEepeHIINATBLHON TeOMETPUH.

3aMMCHIBAaTh BBICKA3bIBAHMS [TPH MIOMOILH JIOTHYECKUX CUMBOJIOB;

- BBIYUCIIATH MIPEAEIHI TOCIEeI0BAaTEIbHOCTEN U (DYHKIMH 1eHCTBUTEILHOTO IEPEMEHHOT0;

- BBIYMCIATH NPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIHH, pacKiaibiBaTh JIEMEHTapHble (QYHKIHUU MO
dopmyne Telinopa; BBMHUCIATH Tpeaenbl QyHKIMA ¢ nmpuMeHeHueM ¢opmynbsl Teitopa W mpaBuia
Jlonurans;

- cTpouTh rpaduk (GYHKIUH ¢ MpPUMEHEHHEM IepBOW M BTOPOW MPOU3BOIHBIX; HCCIEI0BAThH
(YHKLIMM Ha JIOKAJIBHBIA 3KCTPEMYM, & TaK)Ke HaXOIUTh WX HanOoJpllee 1 HANMEHbLICEe 3HAUCHUs Ha
IIPOMEKYTKAX;

- BBIYHCIATH KPUBU3HY IUIOCKMX U POCTPAHCTBEHHBIX KPHUBBIX.

BJIAJIETh:

- TPEAMETHBIM S3bIKOM KJIACCHYECKOTO MaTeMaTH4eCKOro aHajln3a, MPUMEHSEMBIM MIPU ITOCTPOCHUH
TEOpHH TPEJIEIIOB;

- anmaparoM TEOPHUHU TPENeNoB, TUPPEPSHINATFHOIO U HHTETPATBHOTO UCYHCICHUS ISl PeIlCHHS
pasNuyYHBIX 3a7a4, BO3HHUKAIOUIMX B (HU3MKE, TEXHHKE, OSKOHOMHKE M JAPYIMX HPUKIATHBIX
JMCIUILTHHAX.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 JelicTBUTENbHBIC YUCTA 6 8
2 [Ipenensl mocneaoBaTenbHOCTEN 10 15 28
3 KomnuiekcHele uncina 10 15 28
4 [IpousBogHas u ee MpUMEHEHNE 18 18 24
5 [lepBooOpa3Has u  HeompeleneHHBIN 4 ] ]
UHTErpa
6 JuddepeHnnanbaas reoMeTpust 6 2 14
7 KomruiexkcHele yncna 6 2 10
Nroro yacos 60 60 120
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.
4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennwii)



1. JlelicTBUTENIbHBIC YHCIIA

1.1. [eiictBurenbHble uucia. OTHOIIEHUS HEPAaBEHCTBA MEXKIy JEHCTBUTEIBHBIMH YHCIIAMHU.
CaoiicTtBo Apxumena. [110THOCTh MHOKECTBA IEHCTBUTENBHBIX UKcel. Teopema o CylecTBOBaHUU U
€IMHCTBEHHOCTH TOYHOH BepXHEW (HMKHEW) TpaHy YMCIOBOTO MHOXECTBA, OIPAaHUUYEHHOIO CBEPXY
(cHmzy). Apudmerudeckwe omnepanuu ¢ JCHCTBUTENBHBIMH  4Hciamu. [IpencraBieHue
JNEHCTBUTENIBHBIX YHCEN OCCKOHEYHBIMH JECATHYHBIMH  ApoOsMu. CUETHOCTh MHOMXKECTBA
palMOHAJIBHBIX YUCEJl, HECUETHOCTh MHOKECTBA J€MCTBUTEIIBHBIX YUCEIL.

2. Ilpenensl nociaenoBaTenbHOCTEN

2.1. Tlpemen wumcnmoBoW mocienoBarenbHOCTU. Teopema KaHTOpa O BIOXKEHHBIX OTpe3Kax.
EnuncTBeHHOCT mpezena. beckoHeYHO Masble IMOCIENOBAaTeILHOCTH M WX cBolicTtBa. CBolicTBa
MPEJENIOB, CBSI3aHHBIE C HEpPaBEHCTBAMH. ApHUPMETHUYECKUE OIEpaldud CO  CXOIAIIUMUCS
nocuegoBarenbHOCTAMU. Teopema Beilepuitpacca o 1mpeaeie MOHOTOHHOM — OrpaHUYEHHOU
nocienosarenpHocTh. UYncio e. beckoneuno 00bIne IoCaeI0BaTeILHOCTH U UX CBOMCTBA.

2.2. TlognmocnenoBaTeabHOCTH, YACTUYHBIC Npelenbl. BepXHUIl W HIKHUM TOpenenbl 4HCIOBOM
nocienoBareabHOCTH. Teopema bombiiano-Beiiepmrpacca. Kputepuit Ko cxogumocTu 4uciioBoit
IIOCJIEI0OBAaTCIILHOCTH.

3. KoMIuiekcHEIEe unciia

3.1. Ilpemen ¢yukumm omHoW mepemenHod. Ompeneneanss mno ledine w mo Komm, wux
SKBUBaJICHTHOCTh. CBoicTBa mpenenoB ¢GyHkuuu. Paznuunble Tumsl npepenoB. Kpurepuit Komm
CYLIECTBOBaHMsI KOHEUHOTO Tpezena GyHKuu. Teopema o 3aMeHe NepeMeHHOHN 10/ 3HaKOM Tpeaera.
Cy1mecTBOBaHHE OAHOCTOPOHHHX IMPEETIOB Y MOHOTOHHOM (DyHKIIUH.

3.2. HempepwiBHOCTh (yHKIMKM B Touke. CBoiicTBa HenpepblBHBIX (GYHKIUNA. OJXHOCTOPOHHSIS
HenpepbIBHOCTH. Teopema o mepexoie K TMpeneiny TOA 3HAKOM HENpPepbIBHOW (DYHKIMH.
HenpepoiBHOCTE clioykHOW QyHKIMH. TOYKM pa3phiBa, MX KiAcCHPUKANU. Pa3pbiBBI MOHOTOHHBIX
(GyHKUIUH.

3.3. CroiicTBa (DyHKIMIA, HENPEPHIBHBIX HA OTpe3ke (KOMIAKTE) — OrPaHUYEHHOCTh, JOCTHIKCHUE
TOYHBIX BEpXHEH M HWKHEH rpaned. Teopema O MPOMEXYTOUHBIX 3HAYCHUSX HEMPEPBHIBHOW Ha
orpe3ke QyHKIuH. Teopema 06 oOparHoii GYHKINH.

3.4. HempepblBHOCTh 3neMeHTapHbIX GyHKOWHA. OmnpeneneHne ToKa3aredbHOW (QyHKIMH, €
CBOMCTBA. 3aMevaTesIbHbIEe IPEACIIbl, CICACTBUS U3 HUX.

3.5. CpaBuenue BennuuH (cumBoisibl 0, O, ~). BpluncieHue mpenesnoB MpH MOMOLIM BBIACICHUS
[JIaBHOM YacTH B YHCIIMTENIE ¥ 3HAMEHaTee ApooH.

4. IlpousBoaHas U ee IPUMEHEHUE

4.1. IlpousBogHast GyHKUUK ONHOW mepeMeHHOW. OIHOCTOpOHHHUE MPOM3BOAHBIE. HenpepblBHOCTD
¢byHknuu, uMmeromed npoussoaHyto. Juddepenuupyemocts dyHkimmu B TOouke, auddepenmman.
l'eomerpuueckuii cMbIc MPOU3BOAHON U nuddepennuana. [IponsBoaHas cyMMbl, IPOU3BEACHHUS U
yactHOoro AByX (ysknwmii. [lpomsBogHast cinoxHoi QyHkimu. [IpousBomHas oOpaTHON QyHKIUH.
[IpousBonubie anemeHTapHbIx (yHKunid. MHBapuanTHocTh hopMmbl nudepeHnnaia OTHOCUTEIBEHO
3aMeHbI IEPEMEHHOM.

4.2. IlpousBoanble BeIcIIMX MOpsaakoB. Dopmyna JleiibHuna A1 n-i MPOU3BOAHON MPOU3BEACHHUS.
Huddepenunan sroporo nopsaka. OTCyTCTBHE HHBAPHAHTHOCTH €r0 (POPMBI OTHOCUTEIIHLHO 3aMEHBI
nepeMeHHOH. J{uddepenHnunabl BRICIINX MOPSAKOB.

4.3. Teopema depma (HEOOXOIUMOE YCIOBHUE JIOKAITBHOTO dKcTpemyma). Teopembl o cpeaneM Pors,
Jlarpanxa, Komm. ®opmyna Teitnopa ¢ ocratounsiM uieHom B Qopmax [leano u Jlarpamxa.
[IpaBuiio Jlonurains.

4.4. IlpumeHeHre MPOU3BOIHON K HcchenoBannto QyHKiui. Heobxoaumele 1 1oCTaTOYHBIE yCIOBUS
MOHOTOHHOCTH, JJOCTATOYHBIE YCJIOBHUS JIOKAJIBHOIO 3KCTpEMyMa B TEPMHUHAX [1€PBON MPOU3BOAHOI.
JlocraTounble yclOBHS JIOKAJIBHOTO SKCTPEMyMa B TEPMHHAX BTOPOM M BBICHIMX HPOU3BOAHBIX.
Bemykinocts, Toukn meperun6Oa. [loctpoenue rpadukoB (GyHKIHUH — acCUMNTOTHI, WCCIIEIOBaHHE
WHTEPBAJIOB MOHOTOHHOCTH M TOYEK JIOKAJIBHOTO SKCTPEMYyMa, MHTEPBAJIOB BBIIYKIOCTH M TOYEK
neperuoa.



5. IlepBooOpasHasi U HEOTIPEICICHHBIM HHTETPAl

5.1. IlepBooOpa3zHasi M HeompeAeNeHHbI WHTerpaji. JIMHEHHOCTh HEONpENEeIeHHOr0 HHTEerpana,
MHTETPUPOBAaHUE TIOJACTAHOBKOW M MO 4dacTsIM. VIHTerpupoBaHue palMoOHAIbHBIX (QYHKIHIL.
OcHOBHBIE TPUEMBI HHTETPUPOBAHUS HPPALUOHAIBHBIX U TPAHCUEHACHTHBIX (DyHKITHIA.

6. IuddepeHnuansHas reoMeTpus

6.1. Dnementsl auddepenunanbHoi reoMerpun. KpuBbie Ha TNIOCKOCTH U B MIPOCTpaHCTBE. [ nankue
KpHUBBIC, KacaTelbHas K miaakoi kpuBoi. Teopema Jlarpamka st Bektop-QyHkmid. JIinHa KpUBOK.
[IpousBonHas nepemenHoi niuunbl Ayru. Harypanbheiii mapamerp. KpuBnusHa KpuBoi, GopMyIIbl ISt
ee BeruucieHust. COpoBOXKIAIONINI TPEXTPAHHUK MTPOCTPaHCTBEHHOM KprBoi. Dopmyner Opere.

7. KoMILIEKCHBIE YK CIIa

7.1. KomriekcHble uncina. MoIyinb M apryMeHT, TpuroHomerpuyeckas (opma. Apupmernueckne
onepaluy C KOMIUICKCHBIMHM YHCIaMH. VI3BeueHHe KOpHS. OKCIOHEHTa C KOMIUICKCHBIM
nokazareneM. Dopmyna Ditepa. OcHOBHas Teopema anreOpbl. PasinokeHue MHOrOWIeHa C
KOMIUIEKCHBIMH ~ KOd((UIIMEHTAaMH Ha JIMHEHHBIE MHOXHUTENU. Pa3noxeHne MHOrowieHa c
JNCUCTBUTEIFHBIME KOd((HUIIeHTaMH Ha JHHEHHbICE U HENPUBOAWMBIC KBaJpPaTUIHBIC MHOKUTEIIH.
PasnoxeHne npaBUIIBHOM IpoOH B CyMMY IIPOCTEHIITUX APOOEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYIIeCTBJIECHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Kparkuii kypc nuddepenuuanbaoit reomerpunu u Tononoruu [Texer] : yueOHuMK amst By308 / A. C.
Mumenko, A. T. Domenko .— M. : duszmariut, 2004 .— 304 c.

2. Kypc maremarnyeckoro ananuza [Tekct] : yueOnuk ais By3oB / C. M. Hukonbckuit .— 6-¢ u3.,
crepeorun. — M. : ®usmamiut, 2001 .— 592 c.

3. Jlekuuu no maremaruieckoMy anaiu3y [Tekcr] : B 2 4. : yue0. mocooue aist By3oB. U. 1 /T E.
WBanoB ; M-Bo oOpazoBanus u Hayku PO, MOTU .— 2-e uzn., ucnp. — M. : Uzn-so MOTH, 2004 .—
359 c.

4. Kypc maremarnyeckoro ananmza [Tekct] : yue6. mocobue amns By3oB / A. M. Tep-Kpukopos, M. 1.
[TabyauH .— 5-¢ u3g. — M. : BUHOM. Jla6. 3nanwmii, 2013 .— 672 c.

5. CoopnuK 3a/1a4 o MareMarndeckomy aHanuzy [Tekct] : 8 3 T. T. 1 : [Ipenen. HenpepbiBHOCTS.
Huddepenmupyemocts / JI. 1. Kynpsisues [u ap.] .— 2-e uzn., nepepad. u qon. — M. : duzmanimr,
2010,2012 .—496 c.

6. CoopHuK 3a1a4 o Maremarndeckomy ananusy [Tekct] : B 3 T. T. 2 : UnTerpainsl. Psanpr : yueb.
nocobwue st By3oB / JI. JI. KynpsisuieB [u ap.] .— 2-e u3a., nepepad. u gon. — M. : duzmatnurt, 2003,
2009, 2012 .— 504 c.

7. Jlexiuu o matemarudeckomy ananusy [Texct] / O. B. becos - M.®uzmatiut,2016

8. Jlexium mo maremarnueckomy ananusy [Teker] : B 3 u. Y. 1 : yue6. mocobue st By30B. BBenenue B
Maremarnyeckuil ananus / A. FO. IlerpoBud ; M-Bo o6pa3zoBanust u Hayku P®, Mock. (u3.-TexH. HH-T
(roc. yu-T — M. : MOTH, 2012 — 275 c.

9. Coopnuk 3a1a4 o Maremarndeckomy ananuzy [Texct]. T. 3 /JI. 1. Kynpsisues [u ap.] iOyskmm
HECKOJIbKUX NIEPEeMEHHBIX, yue0. mocodue ajst By30B. -M., DUSMATIINT, 2018

JomnonHurenbpHas auTeparypa
1. Kparkuii kypc matemarnaeckoro ananusa [Tekcr] : yueOHuk juist By3oB / JI. JI. KyapsiBues .— 3-e
u31., nepepad. — M. : dusmarnut, 2002 ,2003, 2005 .— T. 2 : IuddepenunansHoe 1 HHTETpaIbHOE
MCcYUCIeHUs] GYHKIIUI MHOTHX MepeMeHHbIX. ['apMonnueckuit anamus. - 2002. - 424 c.
2. Jlekuuu 1o Maremarndeckomy ananusy [Tekcr] : [B 2 u.] : yue6. mocobue st By3os. Y. 1 /1. H.
SxoBneB .— 2-e u3f., nepepad. u gon. — M. : @uzmaniut, 2004 .— 340 c.



3. Kypc muddepenunanbaoro u uHTErpajgbHoro ucuncienus : B 3 T. T. 1 : ydeOHHK U1t By30B : PeK.
M-Bom obOpazoBanus Poc. @enepanuu / I. M. @uxrenronsly ; npel. u npuM. A. A. dnopurckoro .—
8-e u3n. / .— M. : dusmariurt, 2001, 2003, 2006, 2007 .— 680 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.math.mipt.ru
http://lib.mipt.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIAIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B exkeroHo pazpabaTbiBACMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: Undopmaruka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa BbICIICH MaTeMaTuKU

Kypc: 1

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaspaGorunkm:

A.1O. IlerpoBuy, kaHj. Qu3.-Mar. HayK, JOLUEHT

b.U. Tony6oB, n-p ¢pus.-mar. Hayk, mpodeccop

C.A. T'punienko, a-p ¢pus.-mar. Hayk, npodeccop

.M. Ipimapckuid, 1-p Gpus.-mat. Hayk, mpodeccop

JI.H. 3namenckast, A-p ¢pus.-mar. Hayk, mpodeccop

B.I1. KoBanes, kanj. ¢us.-Mar. HayK, JOLEHT

H.T". [1aBnoBa, kauj. puz.-Mar. HayK, JOUEHT

E.1O. Penxo3yOoBa, kaH/. pu3.-Mar. HayK, JOLEHT

B. XK. CaxbaeB, n-p ¢pu3.-mMart. HayK, JOIECHT

A.A. CxybadyeBckyii, Kaua. (GU3.-MaT. HAyK, CTapIIni IpenojaaBaTelb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHaIM3UPOBaTh MOCTABICHHYIO 337134y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbBl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC UBYUCHUA TUCHUILIJIMHBI <(BBC,I[€HI/I€ B MaTeMaTHYCCKUM aHAIIN3) 06y‘laIOH_II/II>'ICH JOJIKCH:

3HAThb:

- OCHOBHBIC CBOWCTBA IPEJICIIOB MOCIEA0BATENbHOCTEH U QYHKIUH JEHCTBUTENBHOTO TIEPEMEHHOTO,
Mpou3BOIHOH, AuddepeHnnana, HeonpeaedeHHOrO HHTerpaia; CBONCTBa (PyHKUUIH, HENPEPBIBHBIX Ha

OTPE3KCE,

- OCHOBHBIC «3aMeUaTelIbHbIE PECIIbD, TAOMUYHbIE (POPMYIIBI ISl IPOU3BOAHBIX H HEONPEIEICHHBIX
UHTErpanoB, (opMynbl TudQPEpEeHIIMPOBAHNS, OCHOBHBIC Pa3JIOKEHUS JIEMEHTApHBIX (QYHKIUH IO

dhopmyne Tetinopa;

yMeThb:

OCHOBHBIE (hOpMyITbl TU(PEpEHITNATEHON TeOMETPHH.

3allMCbIBATh BbICKA3bIBAHUS IIPH ITOMOIIH JIOTUYECKUX CUMBOJIOB,

- BBIYUCIATH MPENEIbI MOCIEe0BaTeIbHOCTEH U (PyHKIMNA ACHCTBUTENLHOTO TIEPEMEHHOTO;
- BBIYMCIATH IPOU3BOIHBIC JIEMEHTApHBIX (DyHKUHMH, pacKiaasiBaTh dIeMEHTapHble (yHKLIUH IO
¢dopmyne Teinopa; BBUHCIATH HpeAensl QpyHKOMA ¢ npumeHeHueM ¢opmynsl Teitopa u mpaBuia

Jlonurans;

- crpouTh Trpaduku (YyHKUMHA C NPUMEHEHHWEM NEepBOM M BTOPOH NPOM3BOIHBIX; HCCIEIOBATH
(GYHKIMM Ha JIOKAJbHBIA 3KCTPEMYM, a TaK)Ke€ HaXOAMTh UX HauOOJIbIIee U HAUMEHBIIIee 3HAUCHHUS Ha

MPOMEXKYTKAX;

- BBIYUCJIATH KPUBU3HY INIOCKUX U IMTPOCTPAHCTBECHHBIX KPUBBIX.

BJA€Th:

- HPEAMETHBIM SA3BIKOM KJIACCUYCCKOIoO MareMaTH4€CKOI'o aHajin3a, NPUMCHACMBIM IIpU MMOCTPOCHUU

TCOpUU MPCACIIOB,

- anmapaTroM TEOPUHU HpenenoB, TU(GQPEepeHIINaTbHOTO U HHTETPAIBHOTO UCUUCICHUS sl peIeHUs

pasIUYHBIX  3ajad,
JUCLUTUIAHAX.

BO3HHUKAKOIIUX B (1)I/I3I/IK€,

TCXHUKC, ODKOHOMHUKC U JOPYIrux MNPpUKIAAHbIX

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0



Texkymuii KOHTPOIb OCYIIECTBISIETCS HAa OCHOBe OamnpbHO-peliTuHroBoi cuctembl (BPC) orenku
3HaHUWA 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJIHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUi ¥ KOHTPOJBHBIX pPabOT B COOTBETCTBHUM C Yy4eOHBIM IIaHOM. JlaHHBIE O
MOCEIIAEMOCTH M TEKyIIeH YCIIeBaeMOCTH BHOCSTCS NPEMONABATENIIMH B CIICIMAJIbHBIC JKypHAJIbI,
OTpakaroTcs B DJIEKTPOHHOM crcTeMe KOHTPOJsA U yuuThiBatotrcs B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Yy4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (hOopMe, OTBETUTh Ha BOINPOCHI NPENnofaBaTelsl W HaKUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE TIOHATHN M YTBEPKICHHUM IO TEMaM CIaBaeMOIo 3aaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIe(POHAMH.

*[Ipuxpersercs bPC no nuzyuaemomy npenmery ( BPC_BBMA.pdf)

*[Ipuxperusercs [Ipumepsr KontponsHbix BompocoB no 3aganusiM 1-3 ( Texymme paborsr BBMA
o6ur.pdf ):

- Konnoxsuym (3amanue Ne 1);

- 3ananue Ne 2 (CemectpoBas pabora);

- 3apanue Ne 3

*[pukperuisercs [Ipumep MUCbMEHHOM dK3aMeHaIMOHHOHN padoThl ( [Tuckm 5x3 BBMA 06m1.pdf )

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. Mano yucnoBoe MHOXkecTBO X. ChopMynupoBaTs B MONOKUTENBHOHN hopme yTBepxkaeHue: inf X #
2.

2. Moxer 5u mepecedeHre HEeKOTOPOro MHOXKECTBa MHTEPBAJIOB MPSIMON COCTOATh M3 OIHOM TOYKH?
OBITH ITyCTHIM MHOKECTBOM?

3. CchopmynupoBaTh B MOJOKHUTEIBHON PopMe: TIOCTIeI0BATEIILHOCTD HE SIBIISIETCS] BO3PACTAIOLICH.

4. CopMymupoBaTh B TOJIOKHUTEIEHON (hOPME OTPHILIAHKE TOTO, YTO YHCIIO & HE SBJISIETCS YaCTHYHBIM
MPEe/IeIOM HOCIIEI0BATEIbHOCTH.

5. 3agaHa nociIe0BaTeIbHOCTD {an}. MI3BecTHO, YTO MmocienoBaTeibHOCTh {a{n+l} —an} MOHOTOHHO
yOBIBaeT M CTPEMUTCS K HYJI0. MOXKHO JIM YTBEPIKIATh, YTO MOCIEAOBATEIILHOCTh {an} CXOmUTcs?

6. Ilyctp {an} --- mocnenoBaTenbHOCTh Takas, uyTo {a{n+1} + an} cxomgurca. Cieayer iU U3 TOrO
CXOIUMOCTb MOCJICI0BATSIILHOCTH {an}?

7. Tlyctp mocnenoBarenbHocTH {an} um {bn} pacxomsarcs. UTO MOXHO CKa3arb O CXOJUMOCTH
nocienoBarenbHocTel {an+bn}, {anx bn}?

8. [lycTh mpenen mocinenoBaTenbHOCTH {anx bn} paBeH OeckoHedHOCTH. CIeyeT JIM OTCIO/Ia, YTO WJIH
mpenesl MOCIeloBaTeNbHOCTH {an} paBeH OECKOHEYHOCTH WM Tpeaes IMocienoBaTelbHOCTH {bn}
paBeH OeCKOHEYHOCTH?

9. Jlokazarp, 4TO BCsIKasi HEOTPaHUUEHHAs MTOCIIEI0BATEIbHOCTD OO0 SABIIAETCS OECKOHEYHO OOJIBIION
1100 UMEET KOHEUHBIN YaCTUYHBIN Mpe/el.

10. M3BecTHO, 4TO M3 JOOOW TOAMOCIEA0BATETLHOCTH MOCIE0BAaTEIFHOCTH {an} MOXKHO BhIOpaTh
HEOTPaHWYECHHYIO TOANOCIEAOBaTeNbHOCTh. ClenyeT Jau M3 3TOTO, YTO {an} sBisieTcs OECKOHEYHO
00nb110i?

11. 3agana mocnenoBaTeNIbHOCTh PAllMOHAIBHBIX YHCeN {an}: an=pn/qn ({qn} -- mocien0BaTeIbLHOCTh
HaTypaJIbHBIX YHCEN, {pn}-- HEIOYUCICHHAs ITOCIEI0BATEILHOCTD), CXOAAIIASACS K HPPALIMOHATIBHOMY
yuciy. CienyeT 11 u3 3Toro, 4to {qn} - HeorpaHU4eHHas?

12. ®ynknus ompeneneHa Ha otpeske [0,1], muddepennmpyema Ha wuntepBane (0, 1) u umeer
KOHEYHYIO OJIHOCTOPOHHIOIO POU3BOIHYIO B Touke (. MOXET I HE CyIEeCTBOBaTh KOHEUHBIN MPaBbIi
npenes Mpou3BoIHOM B Touke 07?

13. B moOnoOXHUTENbHBIX TEPMHUHAX CHOPMYIHpPOBaTh yciobue: (QyHKIUs f(x), ompemeicHHas Ha
uHTepBaie (a, b), He UMeeT KOHEYHOTO Ipeziesia B TOUKe ¢, MpuHaIiekaei (a, b).



14. Oynkuus y=f(x) HenpepbiBHa Ha orpeske [0,1] M mpuHHMMaeT Ha KOHLAX OTpE3Ka CIeXyroIue
snadenus: f(0)=1, f(1)=0. okazarh, uto ypaBHeHHWe f(X)=x"2 HMeeT pellcHHe, MPHHAJIeKAIICE
untepsaiy (0,1)

15. Moxer 1M UHTEpBal YHCIOBOM MpPSIMON OBITh MHOXKECTBOM YAaCTHYHBIX MPEACIIOB
[10CJIE10BATENbHOCTH?

16. CymectByeT 11 (QyHKIMS, UMEIOIIAsi IPOU3BOAHYIO B TOUKE, HO HE SIBIIAIONIASACS HENPEPHIBHOHN B
HEKOTOPOU IMPOKOJIOTON OKPECTHOCTH ITOU TOUKHU.

17. Iycts pynkmus f(x) quddepennmpyema na natepsaie (0,1), a B Touke 0 HempepbsIBHA cIpaBa U
CYLIECTBYeT KOHEYHBIH Ipenesn HpOM3BOAHON mpu X, crpemsmemcs k 0 cmpasa. [lokaszare, yTo
(byHKIMS ©MEeT MPaByIo NPOU3BOIHYIO B ToUKe 0.

18. Moxer it 00pa3 UHTEpBaja MPH HEMPEPHIBHOM OTOOPaKEHUHU OBITh OTPE3KOM?

19. Jloka3zarb, 4To J1I000€ MHOXKECTBO HETEPECEKAIONIMXCS MHTEPBAJIOB YHCIOBON NpsSMOU He Oolee,
YeM CUETHO.

20. [loka3aTh, YTO MHOXKECTBO TOUYEK pa3pblBa MOHOTOHHOW Ha OTpe3ke (QyHKUIUHM He Oojee, yeM
CUYETHO.

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
Buer Ne 1

1) Iuddepennmpyemocts QyHKIUM B Touke, auddepenmna.
2) ®opmyna Teiinopa ¢ ocTaTOYHBIM WieHOM B ¢opme Jlarpanxka.

buner Ne 2
1) IlpousBoanbIie BICIIUX MOpsiakoB. @opmyna JleliOHMIIA 715t N-if TPOU3BOIHON TPOU3BEICHUSI.
2) Onpenenenue npezena no ['eitne u mo Komm. /loka3zaTenbcTBO HX SKBUBAJIEHTHOCTH.

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIsAETCS OOy4aroOmIeMycCsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOYydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HOPUHATBIX PEHICHUH, HO MpHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PpEIIEeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUsl 9K3aMEeHaTopa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yJaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U O
CYIIECTBY H3JIaraeT €ro, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETAaeT HECYIIECTBEHHbIE OUIMOKY ITPH PEIICHUH 3a71a4;

OLIEHKa «XOpoIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO OIYCKaeT
HeOoJIbIIMe OIMOKH B OTBETE U (WJIN) PH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKH NIpY PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BbICTABIsAETCS OOy4aromeMmycs, MOoKaszaBlIleMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITUH, HAPYLICHUS
JIOTMYECKOM TOCIIEA0BATEILHOCTH B U3JI0KEHUH ITPOrPAMMHOT0 MaTepuaa, €Cy Py 3TOM OH BJIaJeeT
OCHOBHBIMH pazfiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOydYeHUsI 1 MOXKET
MPUMEHSATH NTOJIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;



OLICHKA «YJIOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aroleMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (POPMYIMPOBKM Oa30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOHW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO MaTrepuana, He BIaJCIOIIeMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJYYCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUILINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsETCS O0ydarOUIeMycsl, TOKa3aBlIeMy IOJIHOE HE3HaHHE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

BperI OpOBCACHUA MUCbMCHHOI'O 9K3aMCHA COCTABJISICT 4 ACTPOHOMHYCCKHUX Yaca.

ITpu mpoBeneHHM YCTHOTO 3K3aMeHa oOydarolieMycsl mpegocTaBisieTcs | acTpOHOMHYECKHH dac Ha
noarotoBky. Ompoc oOywaromierocss 1mo OWJIETy Ha YCTHOM J5K3aMEHE HE JOJDKCH IPEBBIATh 2
aCTPOHOMHMYECKHX YacoB.

Bo Bpems mnpoBeneHHs SK3aMeHa OOy4YalomMecss MOTYT IOJNb30BaThCsl TOJNBKO MPOTrPaMMOi
JUCHUTUIAHBI.



