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)

0o JUCHHUIJINHE: BBenenne B MareMaTHUeCKUM aHAIN3
10 HANIPABJIEHMIO: [Tpuknaaabie MaTeMaTrKa U GU3NKA
npo¢uib NOATOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOrUs

dusrex-mrona buosgornueckot 1 Menunuackor OU3NKU
kadeapa BbICIICH MaTeMaTUKN

Kypc: 1
KBaJIMpUKALS: 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.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e1.: 5
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 3acefanuy kKadenpsl Beiciiel maremaruku 11.04.2023



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

- Ilpuobperenue ciaymarenasiMu TEOPETUYECKMX 3HAHMA M TNPAKTHYECKUX YMEHWH M HaBBIKOB B
o0nacTé TeopHuHu MpeneioB, AU epeHINaNIbHOTO U HHTETPAIbHOTO NCYHUCIICHUS, TEOPUH PSIIOB;

- IIOATOTOBKaA cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MAaTECMAaTUYCCKUX JUCIUITIINH,

- MpuoOpeTeHrne HaBBIKOB B NMPUMEHEHHUH METOJOB MAaTeMaTHYECKOTO aHalu3a B (pU3MKe M JOPyrux
€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

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(pOopManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

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

YK-1.5 Ompenenser ©  ONEHUBAaCT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 Criocoben npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

AATAATHATITIT TV TTAYITA TT TIATTATIT NADATT TIV D

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTU4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH




VUILVULVIDUVIINDIA na_y DNy ¥1 YIV1IIWVJIDOUDALD YIA D

npodecCuoHaTbHON e TEHHOCTH
MOJIYYEHHBIX PE3YJIBTaTOB

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

- OcHOBHBIE CBOWCTBa MPEEIIOB TOCIEN0BATENILHOCTEH U (DYHKIMH JICHCTBUTEIBHOTO TTEPEMEHHOTO,
Mpou3BOIHOH, nuddepeHnnana, HeonpeaeIeHHOI0 HHTETpala; CBOWCTBA (PYHKIMM, HENPEPHIBHBIX Ha

OTPE3KCE;

- OCHOBHBIC «3aMEYaTeIIbHbIC TPEEINbl», TAOMNIHbIE (DOPMYJIBI ISl TPOM3BOAHBIX U HEOIPEIEICHHBIX
WHTErpanioB, (GopMyibl TU(QPEPEHIIMPOBAHNS, OCHOBHBIC PAa3JIOKEHHUS IJIEMEHTAPHBIX (QYHKIHUHA MO

¢dopmyne Teinopa;
- oCHOBHBIE (hopMyIbl U HEepeHITNATEHON TEOMETPHH.
YMETb:
- 3anKCHIBATh BBICKA3bIBAHHS IIPH OMOIIH JIOTHYECKUX CHMBOJIOB;
- BBIYHCIISIT TPEIEITbl OCIEI0BATEIHOCTEH U (PyHKINH NeHCTBUTEIBHOTO IIEPEMEHHOTO;

- BBIUUCIIATH NPOU3BOIHBIC JIEMEHTApHBIX (DYyHKIUMH, packiaaplBaTh 3IEMEHTapHbIC (QYHKIHMH MO
¢dopmyne Teinopa; BBIYMCIATH mpenensl GyHKUUA ¢ npuMeHeHueM (opmynsl Teinopa u mpaBuia

Jlonmurans;

- cTrpouts rpaduku QYHKUMK ¢ IPUMEHEHUEM MEPBOM U BTOPOH MPOU3BOAHBIX; UCCIEN0BATh (PYHKLIUH
Ha JIOKAJIBHBII AKCTPEMyM, a TakXKe HaxXOAWTh WX HauOospllee W HAaWMMEHbIIEe 3HAYCHHS Ha

MPOMEXKYTKAX;
- BBIYUCJISITh KPUBU3HY IUIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.
BJIaJIETh:

- HpeI[MeTHI)IM SA3BIKOM KJIACCUYCCKOI0 MAaTeMarn4eCKoOro aHajanui3a, HPUMCHACMBIM IIPpU MOCTPOCHHUHU

TCOpUU MPCACIIOB,

- amnmapaTtoM TEOpHH IPeAesoB, AU QEepeHINAIFHOTO U WHTETPAIBHOTO MCUMUCIEHHS Ul PELICHUs
pa3IMyHBIX 3a]ad, BO3HUKAIOMIMX B (U3MKE, TEXHHKE, JKOHOMHKE W JPYIHX MNPHUKIaTHBIX

JUCLUTUIAHAX.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 JleicTBUTEIbHBIC YHCTIA 6 6
2 [Ipenensl mocnenoBaTeIbHOCTEM 10 15 15
IIpenen U HeENpEepBIBHOCTH HKIIUH
3 peAe bep Pyniu 10 15 15
OJTHOM MepPEeMEHHOM
4 [IpousBogHas u ee MpUMEHEHNE 18 18 12
5 [lepBooOpa3Hass u  HeompeleNIeHHBIN 4 ] ]
UHTErpai
6 JuddepeHnnanbaas reoMeTpust 6 2 10
7 KomruiexkcHele yncna 6 2 9
Nroro gacos 60 60 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.




4.2.

Coneprxanue JUCIUIUIAHBL (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. JlelicTBUTENIbHBIC YHCIIA

1.1 HeiictButensHble yucia. OTHOIICHWS HEPABEHCTBA MEXIY [CHCTBUTEIBHBIMH YHCIAMU.
CaoiictBo Apxumena. [1noTHOCTh MHOXKECTBA JEHCTBUTENBHBIX YHceNl. Teopema o CyIlecTBOBaHUU U
€IMHCTBEHHOCTH TOYHOH BepXHEW (HMKHEW) TpaHy YMCIOBOTO MHOXECTBA, OIPAHUUYEHHOIO CBEPXY
(camzy). Apudmerndeckwe omnepanum € JCHCTBUTENLHBIMH  uMciamu. [IpeacraBieHue
JNEHCTBUTENIBHBIX YHCEN OCCKOHEYHBIMH JECATHYHBIMH ApoOsMu. CUETHOCTh MHOMKECTBA
palMOHAJIBHBIX YUCEJl, HECUETHOCTh MHOKECTBA JE€MCTBUTEIIBHBIX YUCEIL.

2. Ilpenensl nociaenoBaTenbHOCTEN

2.1 Ilpemen uwucnoBoW mocienoBarenbHOCTH. Teopema KaHTOpa O BIOXKEHHBIX OTpe3Kax.
EnuncTBeHHOCTh mpezena. beckoHeYHO Maible IMOCIEeNOBAaTeILHOCTH M WX cBolicTBa. CBolicTBa
MPEJEeNIOB, CBS3aHHBIE C HEpaBeHCTBaMH. ApudmMeTHdeckwe oOmepalyu CO  CXOISIIAMUCS
nocinegoBarenbHOCTAMU. Teopema BeliepmTpacca o0 mnOpeaeise MOHOTOHHOW —OTrpaHUYEHHOM
nocinenosarenpHocTh. UYneio e. beckoneuno 00JbIne IOCIeI0BaTeILHOCTH U UX CBOMCTBA.

2.2 TloamocnenoBarelbHOCTH, YaCTUYHbIC Ipeacibl. BepXHuil W HWKHUN Mpeaensbl YHCIOBOM
nocinenoBareabHoCcTH. Teopema  bombrano-Beitepmrpacca.  Kpurepuit  Komum — cxomumocTtu
IIOCJIEI0OBAaTCIILHOCTH.

3. Ilpenen u HenpepbIBHOCTD (D)YHKUUNA OAHOM MepeMeHHON

3.1. Ilpenen uucnoBoit GyHkImMU ofHOW TepemeHnHO. OmpeneneHus mo leiine n mo Komm, mx
9KBUBaJICHTHOCTh. CBoiicTBa mpenenoB (gyHkunu. Paznmuuneie Tumel npenenos. Kputepuii Komn
CYLIECTBOBaHMsI KOHEUHOTO Mpeaena GyHKUuu. TeopeMa o 3aMeHe epeMEeHHON 0/ 3HaKOM Tpezena.
Cy1mecTBOBaHHE OZHOCTOPOHHHX MPEEIIOB Y MOHOTOHHOM (DyHKIIUH.

3.2. HempepwiBHOCTh (yHKIMHM B Touke. CBoiicTBa HeNpepbIBHBIX (GYHKIUH. OIXHOCTOPOHHSS
HenpepbIBHOCTh. Teopema o mepexone K NpeAeny IMoJ 3HAKOM HENpPepbIBHOW (DyHKIMH.
HenpepoiBHOCTE clioykHOW QyHKIMH. TOUKM pa3phiBa, MX KiAcCHPUKANUA. Pa3pbiBBI MOHOTOHHBIX
(GyHKUIUH.

3.3. CpoiicTBa (GyHKIWH, HENPEPHIBHBIX Ha OTPE3KE — OTPAHHMUYCHHOCTh, JOCTHIKEHHUE TOYHBIX
BEepXHEHl W HIKHeHW rpaHeil. Teopema O NPOMEKYTOUHBIX 3HAYCHHUAX HENPEPHIBHOW (YHKLHUH.
Teopema 06 obparHoii HyHKIIHY.

3.4. HempepsIBHOCTH 3neMeHTapHbIX (QyHKIMA. Onpenenenue nokaszarenbHol gynkiym. CBOHCTBa
MoKa3arenbHOl QyHKIMH. 3aMedaTeNbHbIC PEeAebl, CISICTBUS U3 HUX.

3.5. CpaBHenue BenuuuH (cuMBONBL 0, O, ~). BeluuciieHHe NpeAesoB MpW MOMOIIU BBIACICHUS
[JIaBHOW YacTH B YHCIIMTENIE ¥ 3HAMEHaTee ApOooH.

4. TlpousBonHas U ee IpUMEHEHUE

4.1. IlpousBogHast GyHKUUK ONHOW mepeMeHHOW. OIHOCTOpOHHHUE MPOM3BOAHBIE. HenpepblBHOCTD
¢dbyHKIMK, uMeroliei mpousBonHyo. Juddepennupyemocts dynkuuu B Touke, duddepenmnmarn.
l'eomerpuueckuii cMbicn npousBoAHON U auddepenunana. [IpouzBogHas cyMMbl, TPOU3BEICHUS U
yacTHOro AByX (yHkumid. [IpowsBognas cioxHoi ¢(yHkumu. [Ipow3Bognas oOparHOW (YHKIWH.
[IpousBonHbie 3neMeHTapHbIX (yHKUMA. MHBapuanTHOCTH (opmbl quddepeHurana OTHOCUTEIBHO
3aMeHbI IEPEMEHHOM.

4.2. IlpousBoansie Beicnx nopsakoB. @opmyna JleitOnuma a1t n-i TpOM3BOJHON MPOU3BEACHUSI.
Huddepenunan sroporo nopsiaka. OTcyTCTBHE HHBAPHAHTHOCTH €r0 (POPMBI OTHOCUTEIHHO 3aMEHBI
nepeMeHHOH. JJuddepennunasl BRICIINX MOPSAKOB.

4.3. Teopema depma (HEOOXOAMMOE YCIOBUE JIOKAIBHOTO SKCTpemyMa). Teopembr o cpenrem Pos,
Jlarpamxka, Komm. ®@opmyna Teitnopa ¢ ocrarounbiM wieHoM B (opmax [leano w Jlarpanxa.
[IpaBuno Jlonurans ans packpeiTusi HeompeneneHHocred Buaa. Ilpasuio Jlonurans anst 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.
2. Jlexnium mo MatemarnyeckoMy aHanmzy [Tekct] : [B 2 u.] : y4e6. mocobue mist By3oB. U. 1 /1. H.
SxoBneB .— 2-e uzf., nepepad. u gorn. — M. : dusmanimt, 2004 .— 340 c.
3. Kypc nuddepenunanbHoro u uHTErpagbHoro ucuncienus : B 3 T. T. 1 : ydeOHHK U1t By30B : PeK.
M-BomM obOpazoBanus Poc. @enepanuu / I. M. @uxrenronsly ; npef. u npuM. A. A. dnopurckoro .—
8-e u3n. / .— M. : dusmariurt, 2001, 2003, 2006, 2007 .— 680 c.

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

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

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)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
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 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/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

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMopa3BUTHS Ha OCHOBE NPUHIIAIIOB
00pa3oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIBHYIO
JEATEIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMpOAETaHHYyI0 padory;
HAaXOIUTh U TBOPYECKH MCIOJIb30BaTh MMEIOIIMICS ONBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN I TeIBHOCTH

OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensits TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHust AUCIUIUIMHEL «BBeieHNe B MaTeMaTHUECKUN aHaN3» 00yYaroIuics IO KeH:

3HATb:

- OCcHOBHBIE CBOWCTBA MPEIENIOB MOCIEN0BATEILHOCTEH U (PyHKIMHA EHCTBUTENBHOTO MEPEMEHHOTO,
poU3BONHOH, nuddepeniana, HeonpeIeJIeHHOT0 HHTerpaia; CBOMCTBA (DYHKIMH, HEIIPEPHIBHBIX HA

OTPC3KCE;

- OCHOBHBIE «3aMedaTeNIbHbIC TPEeNbl», TAOMMYHbIE (POPMYJIBI IS TPOM3BOAHBIX U HEOIPEIEIEHHbBIX
UHTErpasoB, (¢opmynbl audQepeHIUpPOBaHNs, OCHOBHBIC PAa3JIOKEHHUS 3JIEMEHTapHBIX (QYHKIUHA MO

tdopmyie Teinopa;

- OCHOBHBbIE (hopMyibl U hepeHInaITbHON TEOMETPHH.

yMeTh:

- 3anuchIBaTh BHICKA3BIBAHUS IPY OMOILH JIOTHYECKUX CHMBOJIOB;

- BBIYHMCIIATD TPEJIeIIbl OCIEA0BaTeIbHOCTeH M (PyHKINI 1eHCTBUTENBHOTO IEPEMEHHOTO;

- BBIYUCIATH HPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKIMH, pacKiaiblBaTh 3JI€MEHTapHble (QYyHKIUH I10
dopmyne Telinopa; BBIYHCIATH Mpenenbl QyHKIUA ¢ npuMeHenneM (opmynbl Teinopa u mpaBuia

Jlonurans;

- CTpOoUTh rpaduku QyHKIMI ¢ IPUMEHEHUEM NIEPBOM U BTOPOM MPOM3BOAHBIX; HCCIEA0BATh (QYHKIIMN
Ha JIOKAJBHBIA S3KCTPEMyM, a TakKe HAXOAUTh HMX HauOojblllee M HauMEHbIIEEe 3HAYCHHUS Ha

MPOMEXKYTKaX;

- BBIYUCIISITh KPUBU3HY IJIOCKUX U MPOCTPAHCTBCHHBIX KPHBBIX.

BJIad€Th:

- Hpe,E[MeTHLIM A3BIKOM KIIACCUYCCKOI'O0 MAaTCMATUYCCKOI'0 aHajin3a, NPUMCHACMbBIM IIpHU IMOCTPOCHUU

TEOpUH TPEJIEIIOB;

- afmnaparoM TCOpUHU MpPCACIOB, ,Z[I/I(b(i)epeHLII/IaIIBHOFO U UHTCTPAJIBHOIO MCYUYUCIICHUA JIA PCIICHUA

pa3JIM4YHbIX 3aaady,
JUCLHHUITIIIMHAX.

BO3HUKAIONIUX B (usmKe,

TEXHUKE, OKOHOMHMKE M JPYIUX M[PUKIATHBIX

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy 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




