o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
BBeneHne B MaTeMaTH4eCKUN aHAJIN3
Texauueckas Qu3nka

NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

Kypc:
KBaJIU(PUKALMSA:

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa BbICIICH MaTeMaTUKN
1

Oakanasp

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:

O.B. Becos, a-p ¢us.-mar. Hayk, npodeccop
b.U. Tony6oB, n-p ¢pusz.-mar. Hayk, mpodeccop
P.H. Kapacés, n-p ¢u3.-mar. HayK, JOIEHT

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

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

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciiei 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

[Ipuobperenne ciymaTensiMid TEOPETUUECKUX 3HAHWU M MPAKTHYECKHX YMEHUH M HAaBBIKOB B
o0nacTé TeopHuHu MpeneioB, AU epeHINaNIbHOTO U HHTETPAIbHOTO NCYHUCIICHUS, TEOPUH PSIIOB;

IIOATOTOBKA cnymaTeneﬁ K U3Yy4YCHUIO CMEKHBIX MATEMAaTUYCCKUX JUCIUIIIINH,

NpUOOpeTeHNEe HABBIKOB B MPUMEHEHHH METOJ0B MAaTeMaTHYECKOrO aHaiu3a B (U3UKE U JAPYTUX
€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
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

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

MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
[TOCTAaBJICHHBIX 3a/1a4

3a/la4d, OIICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMEeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU
VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIbHYIO

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

JEATENIPHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHAIM3y IMpOAETIaHHyI0 padory;
HaXOJUTh U TBOPYECKH MCII0JIb30BaTh UMEIOLIUNCS OIBIT B
COOTBETCTBUU C 33Ja4aMH CaMOpa3BUTHS

OIIK-2.1 3HaKoM C OCHOBHBIMH METOJIaMH

OI1IK-2 CriocooeH MPUMEHSITH METOJIbI MaTeMaTU4YeCKOro aHalin3a, MaTeMaTu4eCcKoro

MaTeMaTH4YeCcKoro aHaIn3a, MaTeMaTHueCKOTO
MOJICTTUPOBAHUS U ONTUMUBAINAHN IS PEIICHUS
3a/1a4, BO3HUKAIOIINUX B XOJE
npodecCuoHaTbHON e TENHHOCTH

MOACIIUPOBAHUA U OIITUMU3ALNN

OIIK-2.2 CnocobeH CcTpOUTh MareMaTh4ecKhue MOJIeNH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-2.3 CnocoOeH ompenensiTs IpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

OcCHOBHBIE CBOMCTBA MPEAEIIOB MOCIEAOBATEIBHOCTEN U (PYHKINN AEHCTBUTEIBHOIO IEPEMEHHOTO,
poU3BOAHOH, nuddepeniana, HeonpeIeJIeHHOT0 HHTerpaia; CBOMCTBA (DYHKIMH, HEIIPEPHIBHBIX HA

OTPC3KCE;
OCHOBHBIC

HCOIIPCACIICHHBIX HUHTCTPAJIOB,

«3aMCUaTCIIbHBIC IIPCACIIbDY,

bopmyIsl

aneMeHTapHbIX QyHKIHIA TIo hopmye Teinopa;
OCHOBHBIE (hOpMYJIbI TUPPEepeHINATEHON TEOMETPHH.

YMETB:

TaONMUYHBIe  QOPMYJIIBI
muddepeHpoBanus,

JUTSL  TIPOU3BOIHBIX |
OCHOBHBIEC  Pa3JIOXKECHUS

3anuceIBaTh BHICKA3bIBAHMUS IPU IIOMOLIH JOTHYECKUX CHMBOJIOB;
BBIYHCIITD TPEJIeIIbl HOCIE0BaTeIbHOCTEH N (PyHKINH ICHCTBUTEIBHOTO IIEPEMEHHOTO;
BBIUMCIISATH IPOU3BOAHBIC AJIEMEHTAPHBIX (YHKLUUH, PacKIaAbIBaTh >JI€MEHTapHble (QYHKLUUHU IO
dopmyne Telnopa; BBIYHCIATH Mpenenbl GyHKIUA ¢ npuMeHenneM (opmynbl Teinopa W mpaBuia

Jlonurans;

cTpouth rpadukn (QYyHKIHHA C TPUMEHEHHEM NEepBOM M BTOPOW MPOM3BOJHBIX; HCCIEIO0BAThH
(YHKLIMHU Ha JIOKAJBHBIA SKCTPEMYyM, a TaK)Ke HaXOAWUTh WX HauOoJbllIee U HAaMMEHBIIEEe 3HAYCHNUS Ha

MPOMEXKYTKaX;

BBIYUCIISITH KPUBU3HY IJIOCKUX U MIPOCTPAHCTBCHHBIX KPUBBIX.

BJIAJIETh:

HpeI[MeTHLIM SA3BIKOM KJIACCHUYCCKOI'0 MATCMAaTHUYCCKOT'O aHaJIn3a, IPUMCHACMBIM IIPU IMMOCTPOCHUHN

TEOpUH TPEJIEIIOB;

arraparoM TCOpUHU MPCACIIOB, ):[I/I(i)(l)epeHLII/IaHBHOFO W UHTCTPAJIBHOIO UCUYUCJIICHUA IS PCIICHUA

pa3JIM4HbIX 3ajady,
JUCHHUITIIIMHAX.

BO3ZHUKAIONIUX B (usmKe,

TEXHHKE,

SKOHOMUKE M JpPyruxX IpPHUKIAJAHbBIX

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 JelicTBUTENbHBIC YHCTA 6 8
2 [Ipenensl mocneaoBaTenbHOCTEN 10 15 28
[Ipenen u HenpepbIBHOCTH HKIUH
3 peie bep Qynici 10 15 28
OZIHOM IIepeMEeHHON
4 [IpousBoaHas u ee mpuMeHeHHE 18 18 24
5 [lepBooOpa3Hass ®  HeoNpeleNeHHBIN 4 ] ]
MHTErpa
6 Huddepenunanbaas reoMeTpust 6 2 14
7 KomnuiekcHele uncina 6 2 10
Hroro yacos 60 60 120
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)



Cemectp: 1 (Ocennwii)
1. JleficTBUTENIbHBIC YHCIIA

1.1. [HeiictBurenbHbie yuciaa. OTHOLICHWS HEPABEHCTBA MEXKAY ACHCTBUTENBHBIMH YHCIAMU.
CaotictBo Apxumena. [1moTHOCTh MHOXKECTBA JEHCTBUTENBHBIX YHCeN. Teopema o CyIlecTBOBAaHUU U
€IMHCTBEHHOCTH TOYHOHN BepXHEH (HMKHEW) TpaHyd YMCIOBOTO MHOXECTBA, OIPAaHUUYEHHOIO CBEPXY
(camzy). Apudmerndeckwe omnepanuu € JCHCTBUTENLHBIMH  4Mciamu. [IpeacraBieHue
JNEHCTBUTENIBHBIX YHCEN OCCKOHEYHBIMH JECATHYHBIMH ApoOsMu. CUETHOCTh MHOMXKECTBA
palMOHAJIBHBIX YUCEJl, HECUETHOCTh MHOKECTBA €M CTBUTEIIBHBIX YUCEIL.

2. Ilpenensl mociaenoBaTeNbHOCTEHN

2.1. Tlpemen wumcnmoBoW mocienoBarenbHOCTU. Teopema KaHTOpa O BIOXKEHHBIX OTpe3Kax.
EnuncTBeHHOCTD mpezena. beckoHeWHO Masble IMOCIENOBAaTeILHOCTH M WX cBolicTtBa. CBolicTBa
MPEJEeNIOB, CBS3aHHBIE C HEpaBeHCTBAMH. ApudmMeTHdeckwe oOmepalyu CO  CXOISIIAMUCS
nocinegoBarenbHOCTAMU. Teopema BeliepmTpacca o0 mnOpeaene MOHOTOHHOW —OTpaHUYEHHOM
nocienosarenpHocTh. UYncio e. beckoneuno 00bIre IoCaeI0BaTeILHOCTH U UX CBOMCTBA.

2.2. TlognmocnenoBaTeabHOCTH, YACTUYHBIC Mpeleibl. BepxHuil W HWXKHHUM NOpelnenbl YHCIOBOMN
nocinenoBarenbHoCcTH. Teopema bombrano-Beitepmrpacca.  Kpurepuit  Komm — cxommmocTtu
IIOCJIEI0OBAaTCIILHOCTH.

3. Ilpenen u HenpepbIBHOCTD (D)YHKUUN OAHOM NepeMeHHON

3.1. Ilpenen uucnoBoit GyHkImMu omHOW TepemeHnHol. OmpeneneHus mo leiine n mo Komm, mx
SKBUBaJICHTHOCTh. CBoiicTBa mpenenoB (GyHkunu. Paznuuneie Tumel npenenos. Kputepuii Komu
CYLIECTBOBaHMsI KOHEUHOTO Mpeaena GyHKUuU. TeopeMa o 3aMeHe epeMEeHHON 0/ 3HaKOM Tpezena.
CymecTBOBaHHE OZHOCTOPOHHHX MPEEIIOB Y MOHOTOHHOM (DyHKIIUH.

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

3.3. CpoiictBa (GyHKIWH, HENPEPHIBHBIX Ha OTPE3KE — OTPAHHMUYCHHOCTh, JOCTHIKEHUE TOYHBIX
BepXHEHl W HIKHeHl rpaHeidl. Teopema O NPOMEKYTOUHBIX 3HAYCHUAX HENPEPHIBHOW (YHKLHUH.
Teopema 06 obparHoii HyHKIIHY.

3.4. HempepsIBHOCTH 3neMeHTapHbIX (QyHKIMA. Onpenenenue nokaszarenbHol gynkiym. CBOHCTBa
MoKa3zarenbHOl QyHKIMH. 3aMedaTeNbHbIC PEeAebl, CISICTBUS U3 HUX.

3.5. CpaBHenue BenuuuH (cuMBONBL 0, O, ~). BpluuciieHHe NpeAesoB MpU MOMOIIU BBIACICHUS
[JIaBHOW YacTH B YHCIIMTENIE ¥ 3HAMEHaTee ApOoOH.

4. IlpousBoaHas U ee IpUMEHEHUE

4.1. IlpousBogHast GyHKUUK ONHOW mepeMeHHOW. OIHOCTOpOHHHUE MPOM3BOIHBIE. HenpepblBHOCTD
¢dbyHKIMU, uMeroliei mpousBonHy. Juddepennupyemocts ¢ynkuuu B Touke, duddepenmnmarn.
l'eomerpuueckuii cMbicn npousBoAHON U auddepenunana. [IpouzBogHas cyMMbl, TPOU3BENCHUS U
yactHOro AByX (yHkumid. [IpowmsBognas cnoxHoi ¢(yHkumu. [IpowsBognas oOparHOU (YHKIWH.
[IpousBonHbie 3neMeHTapHbIX (yHKUMA. MHBapuantHOCTH opmbl quddepeHrana OTHOCUTEIBHO
3aMEHbI IEPEMEHHOM.

4.2. IlpousBoansle Beicnx nopsakoB. @opmyna JleitOnuma At n-i TpOM3BOJHON MPOU3BEACHUSI.
Huddepenunan sroporo nopsiaka. OTCyTCTBHE HHBAPHAHTHOCTH €r0 (POPMBI OTHOCUTEIBHO 3aMEHBI
nepeMeHHOH. Juddepennumabl BRICIINX NOPSAKOB.

4.3. Teopema depma (HEOOXOAMMOE YCIOBUE JIOKAIBHOTO SKCTpemyMa). Teopembr o cpenrem Pos,
Jlarpamxka, Komm. ®@opmyna Teitnmopa ¢ ocrarounsiM wieHoM B (opmax [leano w Jlarpanxa.
[IpaBuno Jlonurans ans packpeiTusi HeompeneneHHocred Buaa. IlpaBuio Jlonurans At pacKpbITUS
HEOIIPENCIICHHOCTEN BUA.



4.4. TlpuMeHeHHe MPOU3BOIHON K MccienoBanuto GyHkiwmid. JlocraTounbie yCIoBUS MOHOTOHHOCTH,
JIOCTaTOYHBIE YCIIOBUS JIOKAJBHOTO SKCTpEMyMa B TEPMHHAX IE€PBOM M BTOPOM NPOHM3BOJHOM.
Beimyxsiocts, Touku mneperuba. JloctaTouHble YCIOBHS JIOKAJBHOTO 3KCTpEMyMa B TEpMHHAX
BbICIIMX Npou3BoAHbIX. [locTpoenue rpadukoB GyHKUNUN — aCHMOTOTBI, UCCIEAOBAaHINE WHTEPBAIOB
MOHOTOHHOCTH ¥ TOYEK JIOKAJIILHOTO SKCTPEMyMa, HHTEPBAJIOB BBIITYKJIOCTH U TOYCK Ieperuoa.

5. IlepBooOpasHasi M HEOTIPEICICHHBIM HHTETPAl

5.1. IlepBooOpa3Hasi ¥ HeEONpeAETCHHbIM HHTErpai. JIMHEHHOCTh HEOINpeNeIeHHOrO HHTerpaa,
MHTETPUPOBAHUE TMIOJICTAHOBKOW W IO dYacTAM. VIHTerpupoBaHne panuoOHAIBHBIX (QyHKIUIL.
OcHOBHBIE TPUEMBI HHTETPUPOBAHUS HPPALUOHAIBHBIX U TPAHCUECHACHTHBIX (DyHKITHA.

6. IuddepeHnuansHas reoMeTpus

6.1. Dnementsl nuddepeHnnanbHoi reomerprun. KpuBble Ha TIIOCKOCTH M B IPOCTpaHCcTBe. [ magkue
KpHUBBIC, KacaTenbHasl K Iajikol kpuBoii. Teopema Jlarpanxa amnst Bekrop-QpyHKIuiA. [nrHa KpUBOK.
[IpousBonHas nepeMeHHO# uHbI 1yru. Harypanbneiid napamerp. KpuBuzna kpuBoi, popmysst aiis
ee BeruucieHus. CorpoBOXKIAIONINI TPEeXTPaHHUK IPOCTPAHCTBEHHONW KPUBOI.

7. KoMILIEKCHBIE YHCIa

7.1. KomiiekcHble yucia. Moaynb U apryMeHT, TpuroHomerpuueckas gopma. ApupmeTrueckue
olepalyy C KOMIUICKCHBIMU 4HCIaMH. V3BiedeHue KOpHSA. OKCIIOHEHTa M Jorapudm ot
KoMIuTeKcHoro yncna. @opmyna Ditnepa. Mapopmanns 00 ocHOBHON TeopeMe anreOpsl. PaznoxeHue
MHOTOWICHa C KOMIUIEKCHBIMH KOod(pQUIMeHTaMH Ha JHMHEHHble MHOXUTEIH. Pasnoxenue
MHOTOYJICHA C ICHCTBUTEILHBIMU KOG (GUIIMCHTAMHU Ha JIMHEHHBIC U HENPUBOIUMbBIC KBaIPAaTHUHBIC
MHOXHTENH. Paznoxkenue npaBuiibHOM APOOH B CyMMY MPOCTEUIIHX JIPOOEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

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

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

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

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 ananuzy [Texct] : 8 3 1. T. 1 : [Ipenen. HenpepbiBHOCTS.
Huddepenmupyemocts / JI. 1. Kynpsisues [u ap.] .— 2-e uzn., nepepad. u qon. — M. : dusmanimr,
2010,2012 .—496 c.

6. CoopHuK 3a1a4 o Mmaremarndeckomy 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 i1st By30B. BBenenue B
Maremarnyeckuil ananus / A. FO. IlerpoBud ; M-Bo o6pa3zoBanus u Hayku P®, Mock. (u3.-TexH. HH-T
(roc. yu-T — M. : MOTH, 2012 — 275 c.

9. Coopnuk 3a1a4 o Mmaremarndeckomy ananuszy [Texct]. T. 3 /JI. 1. Kynpsisues [u ap.] iOyakmm
HECKOJIbKUX NIePEeMEHHBIX, yue0. mocodue ais By30B. -M., DUSMATIINT, 2018



JomnonHurensHas aureparypa
1. Kpatkuii kypc Mmatemarndeckoro aHanmsa [Texct] : yaeOnuk misa By3os / JI. J1. Kyapsisues .— 3-e
u3J., nepepad. — M. : dusmarnut, 2002 ,2003, 2005 .— T. 2 : Iuddepennnanpaoe 1 HHTErpaIbHOE
ucuucieHus: GyHKUUI MHOTUX IepeMeHHbIX. ['apMonnueckuit anamus. - 2002. - 424 c.
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8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIONB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B e3KeroHO pazpabaThIBAEMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadespa BBICIICH MaTeMaTUKH

Kypc: 1

kBaTuuKkanus: OaxanaBp

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

O.B. Becos, a-p ¢us.-mar. Hayk, nmpodeccop
b.U. Tony6oB, n-p ¢pus.-mar. Hayk, mpodeccop
P.H. Kapacés, n-p ¢u3.-mar. Hayk, JOIEHT

B. XK. CaxbaeB, n-p ¢pu3.-mMart. HayK, JOIECHT
A.1O. IlerpoBuy, kanj. Qu3.-Mar. HayK, JOLUEHT



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 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
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-2 CriocobeH nmpuMeHSITh METOIBI
MaTeMaTH4YeCKOTro aHajIn3a, MaTeMaTHYeCKOTo
MOZEIMPOBAHNS M ONITUMH3ALIUY [UIS PEIICHHS
3a[a4, BOZHUKAIOIINX B XO/IE
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.1 3HaKOM C OCHOBHBIMH METOIaMH
MaTeMaTH4Y€eCKOTO aHaau3a, MaTeMaTH4Y€eCKOTO
MOJICIIMPOBAHYSI ¥ OTITUMH3AIIH

OIIK-2.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-2.3 CnocobeH ompenensTs TpaHHIlbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(BBC,I[€HI/I€ B MaTeMaTHYCCKUM aHAIIN3) 06y‘laIOH_II/II>'ICH JOJIKCH:

3HAThb:

OCHOBHBIE CBOWCTBA TPEIEIIOB MOCIEA0BATEIBHOCTEW U (DYHKIIUI JEHCTBUTEIHLHOTO TIEPEMEHHOTO,
Mpou3BOIHOHU, nuddepeHnnana, HeonpeaeIeHHOI0 HHTETpala; CBOWCTBA (PYHKIMM, HENPEPHIBHBIX Ha

OTPE3KCE;

OCHOBHBIC «3aMeYaTelIbHbIC TpeeNbl»y, TaOMH4YHbIe (QOPMYIBI Ui TPOU3BOAHBIX U
HEOIIpE/IeICHHBIX ~ MHTErpanoB,  Gopmynbl  auddepeHIMpoBaHUs, OCHOBHBIE  Pa3lIOXKCHUS
aneMeHTapHbIX pyHKIMiA o hopmyne Teinopa;

OCHOBHBIE (hOpMYITBI TU(GEpEHITNATEHON TEOMETPHU.

yMeThb:

3anucelBaTh BHICKA3bIBAHUS IPU IIOMOLIM JOIMUECKUX CUMBOJIOB;
BBIUUCIIATH TPEAeIIbl OCIeI0BATEIbHOCTENH U PYHKIMHA JeCTBUTEIIBEHOTO IEPEMEHHOTO;
BBIYHCIIATE NTPOU3BOAHBIEC IEMEHTAPHBIX (YHKIMH, pacKiaiblBaTh 3JI€MEHTApHbIE (YHKIHUHU IO
¢dopmyne Telnopa; BBIYMCIATH mpenensl GyHKUUA ¢ npuMeHeHueM (opmynbsl Teinopa u mpaBuia

Jlonurans;

cTpouth rpadpukn (YHKUIMHA C TPUMEHEHHEM NEepBOM M BTOPOM HPOM3BOAHBIX; HCCIEIOBAThH
(GyHKIMM Ha JIOKAIBHBINA SKCTPEMYyM, a TaKXKe HAXOAUTh UX HauOOJbIIee U HaUMEHbIee 3HAYCHUS Ha

MPOMEXKYTKAX;

BBIYHCIIATH KPUBU3HY INIOCKUX U MIPOCTPAHCTBECHHBIX KPUBLIX.

BJIAA€Th:

HpeZ[METHLIM SA3BIKOM KJIACCUYCCKOI'0 MaTCMAaTUIC€CKOIo aHaJin3a, MIPpUMEHACMbIM IIPU ITOCTPOCHUHN

TCOpHUU MPCACIIOB,

anmapaToM TEOPUH IMPEAEoB, TU((EepeHIINATLHOTO U UHTETPATbHOTO UCUNUCICHHS IJIS peIICHUs
pa3IMYHBIX 3a]ad, BO3HUKAIOIMIMX B (U3HMKE, TEXHHUKE, JKOHOMHKE W JPYIHX MPHUKIaTHBIX

JUCLUTUIAHAX.

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

*[Ipuxperusercss bBPC mo nzydyaemomMy mpeamery.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Iyere X, Y — HemycTble YUCIIOBBIE MHOXecTBa, mpuueMm inf X > supY. Moryr mu X u Y
nepecexarscsi?

2. BepHo 511, 4TO nepeceueHne MHOKECTB POU3BOIBHOM BIOKEHHOM CUCTEMbI HHTEPBAJIOB HE IyCTO?
3. BepHo 1, 4T0 mepeceueHe 3IMEMEHTOB TPOU3BOJIBLHON BIOKEHHON CUCTEMBI 3aMKHYTHIX MHOXKECTB
HE mycTo?

4. Jloxa3arh, YTO MHOKECTBO BCEX MPEAEIbHBIX TOUEK IPOU3BOJILHOIO MOAMHOXKECTBA R 3aMKHYTO.

5. ChopmynupoBarh B MOJIOKHUTEIBHON (OpMeE: a) MOCIEA0BATEIBHOCTh HE SIBISCTCS OTPaHHMYCHHOM;
0) 4KcII0 a He SABIAETCS MPEAEIIOM MO0CIeJ0BaTeIbHOCTH.

6. Jloka3aTb,4TO U3 CXOAUMOCTH MOCIE0BATENFHOCTU {an} cieayeT CXOAUMOCTb MOCIEI0BATEIbHOCTH
{|]an|}. BepHo 1 oOparHOe yTBepKIeHUE?

7. Ilyctb{an} — cxoxsmiasicss MOCIEI0BATENLHOCT. SIBISETCS M CXOMSIICHCS MMOCIEA0BaTeIbHOCTh
{an+1 —an}?

8. IlycTh mociienoBaTeabHOCTh {an} CXOAMTCS, a MOCIEA0BaTeNbHOCTL {bn} pacxoautcs. UTo MOXKHO
CKa3aTh 0 CXOIMMOCTH MOCJea0BaTeIbHOCTelH {an + bn}, {anbn}?

9. Ilyctp lim n—o0 anbn = 0. Cnexyet mu oTcrona, 4to uik lim n—oo an = 0, uu lim n—oo bn = 0?

10. MoXHO 7M1 yTBEpXKIaTh, YTO: a) BCsKas OCCKOHEUHO OONbIIasl MOCIEIOBATEIBHOCTh SBISETCS
HEOTPaHUYEHHO; 0) BCsAKask HEOrpaHUUCHHAS MOCIIEI0BATEIbHOCTD SIBISETCSI OECKOHEYHO OOMBLION?
11. JIokaszaTh, 4TO €CIU an —-+00 IMPU N— 00, TO MOCIEAOBATEILHOCTD JOCTUTAET CBOEH TOUHOUN HIDKHEHN
rpanu (T.e. Imin{an}).

12. Jlokazarh, 4TO €ciH TMOCJEA0BaTeIbHOCTh {an} HEOTpaHW4YeHa, TO CYIIECTByeT OECKOHEYHO
OospLIast MOANOCIEI0BATENBHOCTD {ank}.

13. JlokazaTb, 4YTO €CIIM HEKOTOpas MOATMOCIEAOBATEIbHOCTh MOHOTOHHOW TOCIEAO0BAaTEILHOCTH
OrpaHMYEHa, TO ¥ caMa MOCJIeJ0BaTeIbHOCTh OIPaHNYEHA.

14. IlocTpouTs MpuUMeEp MOCIEI0BATEILHOCTH, KOTOPAs a) HE UMEEeT KOHEUHBIX YaCTHUHBIX IPEJIEIIOB;
0) UMeeT eIMHCTBEHHBIH KOHEUHBIH YaCTUYHBIN Mpeell, HO HE SBISIETCA CXOASIICHCS.

15. Moxet 11 MHOKECTBO YaCTUYHBIX MIPEEIIOB MOCIEA0BATEILHOCTH ObITh HecueTHbIM? CoBMagarh C
(0,1)?

16. BepHo nM, 4TO MHOXXECTBO YaCTHYHBIX IPEICIIOB IMPOU3BOJIBLHOW IOCIENOBaTeIbHOCTH {an}
SIBIISIETCSl OOBEIMHEHNEM MHOXECTB YaCTUYHBIX MPEJENIOB mocienoBarensHocTedl {a2n} u {a2n+1}
COOTBETCTBEHHO?

17. Jloka3arb, 4TO JIO00H MHOTOYICH HEUECTHOM CTEIICHH HWMEET XOTSA OBl OJHMH JICHCTBUTCIHHBIMN
KOpEHb.

18. MOXHO ¥ MOCTPOUTH HEMpPEpPHIBHOE B3aUMHO OJ[HO3HauHOe oToOpakeHue wmHTepBana (0,1) Ha
otpesok [0,1]?

19. IlpuBectn mpuMep 3JeMEHTapHON (QYHKIHMH, OONACTh OMNpEAENIEHUs KOTOPOM €CTh 3aJaHHOe
KOHEYHOE MHOKECTBO.

20. Jloka3ath,uTo eciv HempepbiBHasS Ha R QyHkius f uMeeT nBe pa3iWYHBIE TOYKU JOKAJIHHOTO
MaKCHMyMa, TO MKy HUMHU €CTh TOYKA JIOKAJTPHOTO MUHUMYMA.



21. Moxer 5u mpu 3aMeHe MapaMeTpa Ha DIaJKOH MapaMeTpH30BaHHOW KpHUBOH ocobas TodKa
MEePEXOIUTh B HEOCOOYI0?

[Ipumeps! 3K3aMeHAIMOHHBIX OUIICTOB
Bumer Ne 1

1) Teopema 0 CylIeCTBOBaHMM M €AWHCTBEHHOCTH (TOYHOW) BEpXHEH I'paHU YUCIOBOIO MHOXECTBA,
OIPaHUYEHHOIO CBEPXY.

2) Teopema Poms.

buner Ne 2
1) Onenka npupatieHusi BEKTOp-QYHKIIUH Yepe3 MPOU3BOIHYIO.

2) OrpaHn4eHHOCTh (DYHKIIMH, HETIPEPHIBHOM Ha OTpE3Ke, W JOCTHIKMMOCTHh (TOUHBIX) BEpXHEH U
HIDKHEHN rpaHei.

Kputepun onennBanus

Onenka «ommyHO (10)» BeIcTaBiusieTcss OOy4YalOLIEMyCs, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

omleHka «oTmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PELICHUH, HO TP 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpbIE ObUIN
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «oTIM4HO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PELICHWH, HO NPU 3TOM ObUIM JOMYIIEHBI HeOONbIIME HETOYHOCTH, KOTOpBIE IOCIIe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHbIE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00yYaIOIEMyCsl, €CJIM OH TBEPJIO 3HAET MaTepHajl, 'PaMOTHO U I10
CYIIECTBY M3JIaraeT ero, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpoIO (5)» BBICTABIACTCS 00y4alOIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY PY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS OOydYalolIeMycs, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapPyIICHUS
JIOTUYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHNUU IPOIPaMMHOTO MaTEPHAIIa, €CJIH MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIGHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolleMycsi, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapPYyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasieslaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHHUS IO
00pa3ily B CTaHJapTHON CHTYyalluy;

OLICHKA «HEYIOBJIECTBOPUTENBHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIH HE 3HaeT OoJblLie
4aCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCUUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIsIeTCs 00ydaromeMycs, oKa3aBLIeMy [IOJHOE HE3HAHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH



Bpewms nposesieHHss NTUCbMEHHOIO PK3aMeHa COCTaBIsAeT 4 aCTPOHOMUYECKUX Yaca.

[Ipu nmpoBeneHun ycTHOro sk3ameHa oOydarolmeMycs IpeAoCTaBisieTcs | acTpPOHOMHYECKMH 4yac Ha
noarotoBky. Ompoc olyuaromierocs mo OuWjeTy Ha YCTHOM S5K3aMEHE HE JIOJDKEH INpEeBBIATh 2
aACTPOHOMMYECKHX YacOB.

Bo Bpems mpoBeaeHusi 3K3ameHa oOydarommecs MOTYT IIOJb30BAaThCS TOJIBKO IPOrpaMMOin
JUCLIAIUIMHBIL.



«COI'JTACOBAHO»
IIpopexrop mo yae6Hoit paboTe U TOBY30BCKOH OATOTOBKE

A.A. BopoHoB

« » 2019

BﬂJ’IJ’IbHO-pCﬁTHHI‘OBﬂH CHUCTEMA OIICHKH 3HAHMM

JucnumnnuHa: «BBeneHue B MareMaTudeckuit anamms», 1 kypce, 1 cemectp, sK3aMeH
Kagenpa: Beiciiell MaTeMaTHKH

Ne Buabl 3auaruii CymmMa 6aJj1j10B
1. | KomtokBuym 0—7
2. | CemectpoBas pabora 0—7
3. | KoutponpHas pabora 1o 3 3a1aHuI0 0—4
4. |3anmanue Ne | 0—2
5. 3amanue Ne 2 0—2
6. |3amanme Ne 3 0—2
7. | IIpoBepka TeOpeTHUECKUX 3HAHUI 0—3
8. Pabota Ha cemuHapax 0—3
9. IluceMeHHas SK3aMeHaIMOHHAs paboTa 0—30
10. UroroBslit KOHTPONIb. DK3aMeH (YCTHBIN OTBET) 0—60
HUTOIo 0—120

Pe3yabraTuBHas padora Ha mpaktukyme 0 — 3 6amna. Ecim ipu ygere 3Toro Buzia paboOThl HTOTOBas
cymMa 3a paboty B cemectpe mpeBocxoauT 30 6aiutoB, To cunuTath ee paBHOi 30 OGamiam.

CyMMa 0aiioB 3a yCTHBIH OTBET HaYHcIsAeTcs o popmyne N*6, rme N > 2 — mpeaBapuTenbHAs OLCHKA 32
YCTHBIN OTBET MO AecsaTudambpHol mkane. Ecau N =1, 2, To utoroBas oueHka coBmajaet ¢ N.

CoOTBETCTBHE OIIEHOK UTOTOBOI aKaJeMHUYIECKOH ycIieBaeMOCTH OalIbHO-PEHTHHIOBOM CHCTEME.

Baaasl BPC OueHku
112 — 120 10
OTJIMYHO
103 — 111 9
94 — 102 8
85 —93 7
XOPOLIO
76 — 84 6
67 —75 5
54 — 66 4
TIOBJIETBOPUTEILHO
41 —53 3 Y P
27 —40 2
HEYIOBJIETBOPUTEILHO
0— 26 1 Y P

Pernament MPUHATHUA JOMAlTHUX 3aﬂaHI/Iﬁ 1 MPOBCACHUA SK3aMEHA OMPCACIACTCA «ITonoxxennem o TCKYLIEM
KOHTPOJIC YCIICBAECMOCTHU U HpOMe)KyTO‘IHOﬁ arTeCcTalluu CTyACHTOB Ha Ka(bez[pe BBICIIICH MaTEMAaTHKH).

3aB.xadeapoil BICIIeH MaTeMaTUKH I'.E. VBanoB




