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)

10 JUCHHUILIMHE: BBeneHne B MaTeMaTH4eCKUN aHAJIN3
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
npo¢uib NOATOTOBKHU: AI360: IlepenoBble METObI HCKYCCTBEHHOTO MHTEIIEKTa

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 coctaBuiu:

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 "BBenenne B mareMaTHuecKuil aHaiIu3" U3y4ar0TCsl OCHOBOIIOJIATAIOIINE TTOHATHS MaTeMaTHYeCKOTO
aHanm3a QyHKIUI OJHON MMEpeMEHHOW TakHe, Kak MpeJie MOoCcIeJ0BaTeIbHOCTH, npeen (yHKIUU B TOUKE U
HETIPEepPBIBHOCTH (DYHKIINHU B TOUKE.

OCHOBHBIM yTBEP)KJIEHUEM TEOPUM JEHCTBUTEIBHOIO YHCia SIBJISETCS TEOpeMa O CYLIECTBOBAaHMM TOYHOM
BepXHEH (HIKHEH) rpaHu OrpaHUYEHHOTO MHOKECTBA.

N3yuaroTcsi CBOMCTBAa CXOASIIMXCA YHUCIOBBIX IMOCIEAOBATEIBHOCTEH M IMOCIEIOBATEIBHOCTEH, UMEIOIIUX
npenen. Pa3nen 3akaHunBaeTcs u3ydeHueM Kputepus Komm cXoquMOoCTH YHUCIOBOI MOCIeN0BaTeNbHOCTH.

Hccnenytorest cBoiicTBa (DYyHKIMM, UMEIOIUX Mpees B TOYKE, HEMPEPHIBHBIX B TOYKE U HEMPEPBHIBHBIX Ha
OTpE3KeE.

Uzyuatorcs cBolcTBa (PyHKIUI, IMEIOIIUX B TOUKE MPOU3BOIHYIO (Au(depeHrpyemMble B TOUKE PyHKINH) U
IIPOM3BOHBIC BBICIINX MOPAAKOB. B wactHOCTH, M3y4arorcss Gpopmynsl Teiinopa ¢ 0CTaTOUHBIMHM WIEHAMHU B
¢opme Jlarpamxa u Ileano. OTu cBegeHHs NPUMEHSIOTCS K HCCIEIOBAHUIO (QYHKUMH W K HM3YUYCHHUIO
BEKTOPHBIX (PpyHKIMI (371eMeHTHI AuddepeHInaIbLHONR TeOMETPUN ).

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

]_le.]'ll) AUCHUIIINHBI

®opmupoBaHue 06a30BBIX 3HAHWUH 110 MAaTEMAaTHYECKOMY aHAIM3Y JUIS JAJIbHEHIIEero MCIOoIb30BaHUsS B
Opyrux O0JacTAX MaTeMaTHYeCKOrO 3HaHUS U TUCHMILIMHAX C €CTECTBEHHOHAYYHBIM COJACP)KaHUEM;
(dbopMupoBaHUEe MaTeMaTHYECKOH KyJIBTYpBlI, HCCIEOBATEIbCKUX HABBIKOB U CIIOCOOHOCTH MPUMEHSThH
3HaHUS Ha IPAKTUKE.

33]13‘[1/[ JAUCHUIIINHBI

- OpUOOpeTEHHE CIyIIaTeNsIMU TEOPETHYECKUX 3HAHUKH M MPAKTUYECKUX YMEHUH U HaBBIKOB B
o0nacTé TeopHuHu MpeneioB, AU epeHINaNIbHOTO U HHTETPAIbHOTO NCYHUCIICHUS, TEOPUH PSIIOB;

- IIOATrOTOBKa cnymaTeneﬁ K U3Yy4YCHUIO CMCIKHBIX MAaTEMATUYCCKUX JUCHUITINH,

- TpuoOpeTeHHe HABHIKOB B NPUMEHEHHH METOJOB MAaT€MaTHYECKOro aHaliu3a B (U3MKE U APYTHX
€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, BeIJIENISSA 3TAbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXOJ ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a1aun

VYK-1.3 PaccmarpuBaeT pasnuuHble BapHaHTHl PEIICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMEeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

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

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIbHYIO
JEATENIPHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHAIM3y IMpOAETIaHHyI0 padory;
HAaXOIUTh U TBOPYECKH HMCIOJIb30BaTh MMEIOIIUICS ONBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCIIOIb30BaTh UX B
npodeCcCHOHAIBHOMN I TeIBbHOCTH

OIIK-1.1 CnocobeH aHalM3UpOBaTh MOCTABICHHYIO 3a1a4y,
HaMeyJaTh MyTH €€ peleHUs

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJIEIH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensits TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB




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, AuddepeHIrana, HeopeaeIeHHOr0 HHTerpaja; CBOMCTBa (yHKILHUH, HENPEPBIBHBIX Ha
OTpE3KE;

- OCHOBHBIC «3aMeyarebHbIC PEAEIbD», TAOIMYHbIC (GOPMYIIBI 1JIsl IPOU3BOAHBIX U HEONPEICICHHBIX
UHTErpasioB, Gopmynbl audhepeHIUpOBaHNs, OCHOBHBIC PA3JIOKEHHS DJIEMEHTAPHBIX (YHKIUH IO
¢dopmyie Teitnopa;

OCHOBHBIE (hOopMYITBI TU(PEepeHIINATBLHON TeOMETPUH.

3aMMCHIBAaTh BBICKA3bIBAHMS [TPH MIOMOILH JIOTHYECKUX CUMBOJIOB;

BBIYHCIIATH MPEJIeIIbl OCIEA0BaTeIbHOCTEH U (PyHKINI e CTBUTENBHOTO IEPEMEHHOTO;
BBIUMCIISATH MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKUWH, pacKiIagbplBaTh 3JI€MEHTapHble (QYHKUHUU MO

dopmyne Telnopa; BBIYHCIATH mpenenbl GyHKIUA ¢ npuMeHenneM (opmynbl Teinopa W mpaBuia

Jlonurans;

- crpouth rpaduku QyHKIUI C TPUMEHEHHEM MEPBOH M BTOPOI NPOHW3BOAHBIX; HCCIIEIOBAThH

(YHKUIMHU Ha JIOKAJBHBIA SKCTPEMYyM, a TaKKe HaXOAWUTh WX HauOoJbllee U HAaMMEHBIIee 3HAYCHNUS Ha

IIPOMEKYTKAX;

- BBIYHCIATH KPUBU3HY IUIOCKMX U POCTPAHCTBEHHBIX KPHUBBIX.

BJIAJIETh:

- TPEIMETHBIM SI3BIKOM KJIACCHYECKOT0 MaTeMaTHYECKOTO aHAIIN3a, MPUMEHSEMBIM MIPU TTOCTPOCHUH
TEOpHH TPEJIEIIOB;

- ammaparoM TEOpUH TpenenoB, MuddepeHnaIbHOr0 1 UHTErPATbHOTO MCYUCIICHHS [UI PELICHUS
pasNMyYHBIX 3a7a4, BO3HHUKAIOUIMX B (HU3MKE, TEXHHKE, OJKOHOMHMKE M JPYTUX MPHUKIATHBIX
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 [lepBooOpa3Hass 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. [HeiictBurenbHbie yucina. OTHOLICHWS HEPABEHCTBA MEXKAY ACHCTBUTENBHBIMH YHCIAMU.
CaoticTBo Apxumena. [1noTHOCTh MHOXKECTBA JEHCTBUTENBHBIX YHCeNl. Teopema o CyIlecTBOBaHUU U
€IMHCTBEHHOCTH TOYHOH BepXHEW (HMKHEW) TpaHy YMCIOBOTO MHOXECTBA, OIPAaHUUYEHHOIO CBEPXY
(camzy). Apudmerndeckwe omnepanuu € JCHCTBUTENLHBIMH  uMciamu. [IpeacraBieHue
JNEHCTBUTENIBHBIX YHCEN OCCKOHEYHBIMH JECATHYHBIMH  ApoOsMu. CUETHOCTh MHOMXKECTBA
palMOHAJIBHBIX YUCEJl, HECUETHOCTh MHOKECTBA J€MCTBUTEIIBHBIX YUCEIL.

2. Ilpenensl nociaenoBaTenbHOCTEN

2.1. Tlpemen wuwmcnmoBoW mocienoBarenbHOCTU. Teopema KaHTOpa O BIOXKEHHBIX OTpe3Kax.
EnuncTBeHHOCT mpezena. beckoHeYHO Masble IMOCIENOBAaTeILHOCTH M WX cBolicTtBa. CBolicTBa
MPEJEeNIOB, CBS3aHHBIE C HEpaBeHCTBaAMH. ApudmMeTHdeckwe oOmepalu CO  CXOISIIAMUCS
nocinegoBarenbHOCTAMU. Teopema BeliepmTpacca o0 mnOpeaeise MOHOTOHHOW —OTrpaHUYEHHOM
nocienosarenpHocTh. UYncio e. beckoneuno 00bIne IoCaeI0BaTeILHOCTH U UX CBOMCTBA.

2.2. TlognmocnenoBaTeabHOCTH, YACTUYHBIC Mpelenbl. BepxHuil W HWXKHHUA NOpelnenbl YHCIIOBOM
nocnenoBarenbHOCTH. Teopema bomnbiiano-Betiepmrpacca. Kpurepuit Komm cxonuMoctu uncioBoi
IIOCJIEI0OBAaTCIILHOCTH.

3. KoMIuiekcHEIEe unciia

3.1. Ilpemen ¢yukumm omHoW mepemenHoi. Ompenenennss no ledine w mo Komm, wux
9KBUBaJICHTHOCTh. CBoiicTBa mpenenoB (gyHkunu. Paznmuuneie Tumel npenenos. Kputepuii Komn
CYLIECTBOBaHMsI KOHEUHOTO Mpeaena GyHKUuu. TeopeMa o 3aMeHe epeMEeHHON 0/ 3HaKOM Tpezena.
Cy1mecTBOBaHHE OAHOCTOPOHHHX IMPEETIOB Y MOHOTOHHOM (DyHKIIUH.

3.2. HempepwiBHOCTh (yHKIMHM B Touke. CBoiicTBa HempepbIBHBIX (GYHKIUH. OIXHOCTOPOHHSS
HenpepbIBHOCTh. Teopema o mepexone K NpeAeny IMoJ 3HAKOM HENpPepbIBHOW (DYHKIMH.
HenpepoiBHOCTE clioykHOW QyHKIMH. TOYKM pa3phiBa, MX KiAcCHPUKANU. Pa3pbiBBI MOHOTOHHBIX
(GyHKUIUH.

3.3. CnoiicTBa (hyHKIMI, HEMPEPHIBHBIX Ha OTpe3ke (KOMIIAKTE) — OTPAaHHMUYCHHOCTh, JIOCTHIKEHHE
TOYHBIX BEpPXHEH W HIDKHEH rpaHeil. Teopema O MPOMEXYTOUHBIX 3HAYCHHUAX HEMPEPBHIBHOW Ha
orpe3ke QyHKIuH. Teopema 06 oOparHoii GYHKINH.

3.4. HemnpepblBHOCTh 3neMeHTapHbIX GyHKIWA. Omnpenenenne TokazarenbHOW (yHKIMH, €€
CBOMCTBA. 3aMevaTesIbHbIEe IPEACIIbl, CICACTBUS U3 HUX.

3.5. CpaBHenue BenuuuH (cuMBONBL 0, O, ~). BeluuciieHHe NpeAesioB MpU MOMOIIU BBIACICHUS
[JIaBHOM YacTH B YHCIIMTENIE ¥ 3HAMEHaTee ApooH.

4. IlpousBoaHas U ee IPUMEHEHUE

4.1. IlpousBogHast GyHKUUK ONHOW mepeMeHHOW. OIHOCTOpOHHHUE MPOM3BOAHBIE. HenpepblBHOCTD
¢byHknuu, uMmeromneil npousBoanylo. JuddepeHunpyemocts GyHKIMKU B TOYKe, JAUQQepeHiman.
l'eomerpuueckuii cMbicn npousBoAHON U auddepenunana. [IpouzBogHas cyMMbl, TPOU3BEICHUS U
yactHOro AByX (GyHkumid. [Ipowm3Bognas cioxHoi ¢(yHkumu. [Ipow3Bognas oOparHOW (YHKIWH.
[IpousBonHbie 3neMeHTapHbIX (yHKUMA. MHBapuantHOCTH (opmbl auddepeHiurana OTHOCUTEIBHO
3aMeHbI IEPEMEHHOM.

4.2. IlpousBoansle Beicnx nopsakoB. @opmyna JleitOnuma aast n-i TpOM3BOJHON MPOU3BEACHUSI.
Huddepenunan sroporo nopsiaka. OTcyTcTBHE HHBAPHAHTHOCTH €r0 (POPMBI OTHOCUTEIHHO 3aMEHBI
nepeMeHHOH. J{uddepenHnunabl BRICIINX MOPSAKOB.

4.3. Teopema Pepma (He0OX0MMOE yCIOBHE JIOKAIBLHOTO KcTpemyMa). Teopemsbl o cpeaneM Porurs,
Jlarpanmxa, Komm. ®opmyna Teitmopa ¢ ocrarounsiM wieHoM B (Gopmax Ileano u Jlarpanxa.
[IpaBuiio Jlonurains.

4.4, [lpumeHeHre MPON3BOIHON K HcclienoBannto GyHknmii. HeoOXxonuMble U JOCTaTOYHBIC YCIOBUS
MOHOTOHHOCTH, JJOCTATOYHBIE YCIOBUS JIOKAJIbHOTO 3KCTpEMyMa B TEPMHMHAX IIE€PBOM IIPOU3BOIHOM.
JlocraTouHblie yclOBHS JIOKAJIBHOTO 3KCTPEMyMa B TEpPMHHAX BTOPOM M BBICHIMX MPOU3BOAHBIX.
Bemykinocts, Touku meperu6a. [loctpoeHue rpadukoB (QYHKIUH — acHUMITOTHI, HCCIEIOBaHUE
WHTEPBAJIOB MOHOTOHHOCTH M TOYEK JIOKATBHOTO SKCTPEMYyMa, MHTEPBAJIOB BBITYKIOCTH M TOYEK
neperuoa.



5. IlepBooOpasHasi U HEOTIPEICICHHBIM HHTETPAl

5.1. IlepBooOpa3Hasi ¥ HEONpeACTCHHbIM HHTerpai. JIMHEHHOCTh HEOINpeNeIeHHOrO HHTerpaa,
MHTETPUPOBAHUE TIIOJCTAHOBKOW W IO YacTAM. VIHTerpupoBaHne panuoHAIBHBIX (QyHKUUIL.
OcHOBHBIE TPUEMBI HHTETPUPOBAHUS HPPALUOHAIBHBIX U TPAHCUEHACHTHBIX (DyHKITHIA.

6. IuddepeHnuansHas reoMeTpus

6.1. Dnementsl nuddepeHnnanbHoi reomerprun. KpuBble Ha TIIOCKOCTH M B IPOCTpaHCcTBe. [ magkue
KpHUBBIC, KacaTelnbHasl K Iajikoi kKpuBoil. Teopema Jlarpanxka amnst Bekrop-QpyHKIMiA. [nmrHa KpUBOK.
[IpousBonHas nepeMeHHO# uHbI 1yru. Harypanbneiid napamerp. KpuBuzna kpuBoi, popmysst aiis
ee BeruucieHust. COpoBOXKIAIONINI TPEXTPAHHUK MTPOCTPaHCTBEHHOM KprBoi. Dopmyner Opere.

7. KoMILIEKCHBIE YK CIIa

7.1. KomriekcHble uncia. Moayiab W apryMeHT, TpUroHoMerpuueckas (opma. Apupmerndeckue
onepaluy C KOMIUICKCHBIMHM YHCIaMH. VI3BeueHHe KOpHS. OKCIOHEHTa C KOMIUICKCHBIM
nokazareneM. Dopmyna Oitnepa. OcHOBHasg Teopema anreOpsl. PasnokeHHe MHOTOWICHA C
KOMIUIEKCHBIMH ~ KOd(p(UIIMEHTaMH Ha JIMHEWHBbIE MHOXHTEIH. PasjoKeHWe MHOrowieHa c
JICUCTBUTEILHBIME KOd(p(UIIIEHTaMN Ha JIMHEHHBIC W HETPUBOIUMBIC KBAJIPaTHYHBIC MHOHTEIH.
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)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa BbICIICH MaTeMaTuKU

Kypc: 1

KBaJIH(UKALUS: OakanaBp
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
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 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT 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 MMOCTABICHHYIO 33734y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl 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,
Mpou3BOIHOHU, nuddepeHnnana, HeonpeaeIeHHOI0 HHTETpala; CBOWCTBA (PYHKIUM, HENPEPHIBHBIX Ha

OTPE3KCE,

- OCHOBHBIE «3aMeYaTeIIbHbIC PEICIbI», TAOTHYHbIC (POPMYJIBI U IPOU3BOJHBIX M HEOPE/ICTICHHBIX
HUHTErpanioB, (opMylbl TUQQPEPEHIIMPOBAHNS, OCHOBHBIC PA3JIOKEHHUS IJIEMEHTAPHBIX (QYHKIHUHA MO

dhopmyne Tetinopa;

yMeThb:

OCHOBHBIE (hOpMyITbl TU(PEpEHITNATEHON TeOMETPHH.

3aIIMChIBAaTh BHICKA3bIBAHUS IIPU IIOMOLIY JIOTMUECKHUX CUMBOJIOB;
BBIUMCIISITH IPEAEIIb OCIIEI0BATENbHOCTEH U (PYHKIUI IEHCTBUTENBHOTO EPEMEHHOT0;
BBIYHCIIATE TPOU3BOJHbBIC JIEMEHTApHBIX (DYHKIMH, pacKiIaabIBaTh JIEMEHTapHble (QYHKIHMU 10

¢dopmyne Teinopa; BBIYMCIATH mpenensl GyHKUUA ¢ npuMeHeHueM (opmynsl Teinopa u mpaBuia

Jlonurans;

- cTpouth rpaduku (QyHKIUI C NPUMEHEHHEM MEPBOM M BTOPOIl NMPOM3BOAHBIX; HCCIIEIOBATDH
(GyHKIMM Ha JIOKAIBHBINA SKCTPEMYyM, a TaKXKe HAXOAUTh UX HauOOJbIIee U HaUMEHbIee 3HAYCHUS Ha

MPOMEXKYTKAX;

- BBIYUCJIATH KPUBU3HY INIOCKUX U IMTPOCTPAHCTBECHHBIX KPUBBIX.

BJA€Th:

-  MNPESAMCTHBIM A3bIKOM KJIACCUYCCKOI0 MAaTeMaTu4€CKOro aHajinisa, IpUMCHACMBIM IPU MIOCTPOCHUHN

TCOpUU MPCACIIOB,

- anmapaTroM TEOpuH MpeenoB, MuddepeHnaIbHOr0 1 UHTErpaJbHOIO MCUUCICHHS [UIS PELICHUS

pasIUYHBIX  3a7ad,
JUCLUTUIAHAX.

BO3HHKAKOIIIUX B (1)I/IBI/IKG,

TCXHUKEC, OJOKOHOMHUKEC U APYIruxX JMIPUKIAJHBIX

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




Texkymuii KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OambHO-pedTHHroBoi cucrembl (BPC) onenkn
3HaHWU 1Mo wu3yyaemMod mucuuivinHe. BPC y4uThIBaeT BBINOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAaIIHUX 33/JlaHUi M KOHTPOJIBHBIX PAa0bOT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEMAEMOCTH U TEKYLIeH YCIEeBAeMOCTH BHOCSITCS IPENOJNABATEIsIMH B CIIELUANBHBIE KYPHAJIbI,
OTpakaroTcs B DJIEKTPOHHOM crcTeMe KOHTPOJsA U yuuThiBatotrcs B bPC.

Texymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHU OCYLIECTBISIETCS B TEYSHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHWE 3aJadd JIOMAallHEero 3aJaHus B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOMPOCHI IPENOAaBaTeNs M HAMKHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHWS KOHTPONBHOW palbOTHI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIe(POHAMH.

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

*[Ipuxpersercs Ilpumepsr Konrponsabix BonpocoB mo 3amanusim 1-3 ( Texymme paborst 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. lano unciaoBoe MHOkecTBO X. ChopMynupoBarh B NONOKUTENbHOU dopme yTBepkaenue: inf X #
2.

2. MoxeT 5u mepecedyeHrne HEKOTOPOro MHOXKECTBA MHTEPBAJIOB MPSMOM COCTOSATH U3 OJHOW TOUKH?
OBITH ITyCTHIM MHOKECTBOM?

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

4. ChopmynupoBaTh B MOJOKUATEIBHOIN (OpME OTPUIIAHUE TOTO, YTO YHCIIO & HE SBISCTCS YaCTUIHBIM
MPEe/IeIOM HOCIIEI0BATEIbHOCTH.

5. 3aganHa nocieaoBaTeNIbHOCTh {an}. M3BecTHO, 4TO MOCIeA0BaTeIbHOCTh {a{ntl} —an} MOHOTOHHO
yOBIBa€T U CTPEMUTCS K HYII0. MOXXHO JIM yTBEPKJaTh, YTO MOCIIEAOBATEIBHOCTD {an}cXoquTcs?

6. Ilyctp {an} --- mocnenoBaTenbHOCTh Takas, yTo {a{n+1} + an} cxoaurcsa. Crnemyer Ju U3 3TOrO
CXOIUMOCTb MOCJICI0BATSIILHOCTH {an}?

7. Tlycte mocnenoBatenbHOCTH {an} u {bn} pacxomsarcs. UTo MOXHO CKazaTh O CXOIUMOCTHU
nocienoBarenbHocTel {an+bn}, {anx bn}?

8. [lycth mpesien mocienoBaTenbHOCTH {anx bn} paBeH 6eckoneuHocTH. ClIEAyeT W OTCIOAA, YTO WIIH
mpenesl MOCIeIOBaTeIbHOCTH {an} paBeH OECKOHEYHOCTH WM Mpelesl MOoCcJeloBaTeJIbHOCTH {bn}
paBeH OeCKOHEYHOCTH?

9. Jloka3zarb, 4TO BCsSIKas HEOTPAaHHMUCHHAS MTOCIIEI0BATEIbHOCTD OO SBIsSETCS OECKOHEUHO OOBIION
1100 UMEET KOHEUHBIN YaCTUYHBIN Mpe/el.

10. M3BecTHO, 4TO W3 JOOOW TOANOCIIEAOBATEIHLHOCTH MOCIIEI0BATEIFHOCTH {an} MOXXHO BhIOpaTh
HEOTPaHWYCHHYIO TOAINOCIeAOBaTeabHOCTh. ClieqyeT M U3 3Toro, uro {an} sBisieTcsi OECKOHEYHO
00nb110i?

11. 3agana mocnenoBaTeNbHOCTh PallMOHANIBHBIX YHce {an}: an=pn/qn ({qn} -- mocienoBaTeIbHOCTD
HaTypaJIbHBIX YHCEN, {pn}-- LETOUNCICHHAs [T0CIEeI0BATEIbHOCTD), CXOIAMIAsICA K UPPALUOHAIEHOMY
yuciy. CienyeT 11 u3 3Toro, 4to {qn} - HeorpaHU4eHHas?

12. ®ynknus ompeneneHa Ha otpeske [0,1], muddepenumpyema Ha wuntepBane (0, 1) u umeer
KOHEYHYIO OJTHOCTOPOHHIOIO MPOU3BOJIHYIO B TouKe 0. MOXET JIn HE CYIIECTBOBAaTh KOHEUHBIN MPaBbIn
npenes Mpou3BoIHOM B Touke 07?

13. B monoxuTenbHBIX TepMuUHaX chopmynupoBaTh ycioBue: ¢GyHknus f(X), ompesnencHHas Ha
uHTepBaie (a, b), He UMeeT KOHEYHOTO Ipeziesia B TOUKe ¢, MpuHaIiekaei (a, b).



14. ©ynxus y=f(x) nenpepsiBHa Ha orpe3ke [0,1] M mpuHHMaeT Ha KOHIAX OTpe3Ka CIIEAYIOIIHNE
snadenus: f(0)=1, f(1)=0. Jlokazarb, uto ypaBHeHHe f(X)=x"2 HMeeT pelieHue, NpUHAAJIEeKAIIEEe
untepsaiy (0,1)

15. MoxeT M UWHTEpBaJI YHCIOBOW TNPAMOH OBITH MHOXECTBOM YaCTHUHBIX IPECIIOB
[10CJIE10BATENbHOCTH?

16. CymectByeT 1 (yHKIHS, UMEIOIIasi IPOM3BOAHYIO B TOUKE, HO HE SBIIIONIAsCS HENPEPHIBHOM B
HEKOTOPOU IMPOKOJIOTON OKPECTHOCTH ITOU TOUKHU.

17. Tlycts pynxnus f(x) auddepennupyema na unrepsaie (0,1), a B Touke 0 HempepbIBHA cIipaBa U
CYLIECTBYEeT KOHEYHBIN Ipenesl MPOM3BOAHON mpu X, crpemsimemcs k 0 cmnpasa. JlokazaTb, 4TO
(byHKIMS ©MEeT MPaByIo NPOU3BOIHYIO B ToUKe 0.

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

19. Jlokazarp, 4To M1000€ MHOKECTBO HEIIEPECECKAIOIINXCS MHTEPBAIOB YMCIIOBOW MpsIMOM He Oolee,
YeM CUETHO.

20. [oka3aTh, 9YTO MHOXECTBO TOYEK pa3pblBa MOHOTOHHOH Ha OTpe3ke (QyHKUUHM He Oosee, 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 «ommyHo (10)» BBICTaBIsieTCSl OOyYalOIIEMyCsi, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;
oueHka «omm4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PEHICHUH, HO MpHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;
oueHka «omiM4yHO (8)» BhICTaBiIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATBIX PEIIeHUH, HO IpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUsl 9K3aMEeHaTopa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;
OLIeHKa «xopomIo (7)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT IPHUMEHATh IOJlyueHHbIE 3HAHHWSA Ha MPAKTUKE, HO JOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETAaeT HECYIIECTBEHHbIE OUIMOKY ITPH PEIICHUH 3a71a4;
OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3JaraeT ero, ymeeT IPHUMEHATh IOJy4YECHHbIC 3HAHHMS Ha IPAKTUKE, HO [OIYyCKaeT
HeOoJIbIIMe OIMOKH B OTBETE U (WJIN) PH PEILICHUH 3a]1ay;
OLICHKA «X0pomIo (5)» BBICTABISIETCS 00y4aromeMycsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKH NIpY PEelIeHUH 3a71ad;
OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BhICTaBIseTCs OOydaromeMycs, MOKa3aBIleMy (parMeHTapHBbIH,
pPa3po3HEHHBI XapaKTep 3HaHWM, HETOuHble (OPMYIUPOBKH O0a30BbIX MOHATHH, HapyIICHHS
JIOTMYECKON TOCIIEA0BATEILHOCTH B U3JIOKEHUH ITPOrPAMMHOI0 MaTrepualia, €Ciiy Ipy 3TOM OH BIIaJeeT
OCHOBHBIMH paziesiaMu y4eOHOW IMporpamMMbl, HEOOXOAMMBIMH Ul AalbHEHIIEro o0yueH!s] U MOXKET
MPUMEHSATH NTOJIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;



OLICHKA «YJOBJIECTBOPUTENIHHO (3)» BBICTABIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyIICHUS
JIOTUYECKOHM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIaJCIOLIeMy
HEKOTOPBIMH pa3liellaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONTyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO CONEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyITHPOBKaX OCHOBHBIX MOHSTHI AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 337134,

OLIEHKA «HEYIOBIETBOPUTENHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, MoKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

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

ITpu mpoBeneHHH YCTHOTO 3K3aMeHa OOydaromemycsl MpeAocTaBisieTcss 1 acTpOHOMUYECKHH 4ac Ha
noarotoBky. Omnpoc oOyuaromierocs 1mo OWJeTy Ha YCTHOM S5K3aMEHE HE JIOJDKSH IpPEBBIATh 2
aCTPOHOMHMYECKHX YacoB.

Bo Bpems mnpoBereHus SK3aMeHa OOydalOIIMEecss MOTYT IIOJIb30BAaTbCS TOJIBKO IPOrPaMMOM
JUCHUTUIAHBI.



