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

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TEXHOJI0T Uil

II.A. ®opm

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: BBeznenue B MaTeMaTHYeCKH aHAIH3

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
Kadenpa matemaTHky 1 MaTeMaTH4eCKUX METOIOB PU3UKU

Kypc: 1

KBaJIMpUKALUS: GakanaBp

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

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

Camocrostensnas padora: 120 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 270, Bcero 3ad. ef.: 6

KonuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: A.L. JJaBTsH, KaHx. ¢pu3.-MaT. HayK, IOLEHT, IOLCHT

[Iporpamma obcyxneHa Ha 3acefannn Kadenpbl MareMaTuky 1 MaTeMaTHuecKux MetofoB ¢pusnku 16.03.2020



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.

UzyuaroTcsi cBOMCTBAa CXOISIIMXCS YHCIOBBIX IOCJIEIOBATENLHOCTEH M IOCIIEAOBATEIbHOCTEH, MMEIOMINX
npenen. Pa3nen 3akaHunBaeTcs n3ydeHneM Kpurepus Komm cxoauMocTi YiCcI0BOH OCIEA0BATEIEHOCTH.
Hccnenytorest cBoiicTBa (hyHKIMI, MMEIOIINX Tpenesl B TOYKE, HENPEPHIBHBIX B TOYKE M HENPEPHIBHBIX HA
OTpe3Ke.

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.]'lb AUCHUIIINHBI

- o0yueHHe OCHOBaM MAaTeMaTH4eCKOro aHaiuu3a s (OpMHPOBaHMS Yy CTYACHTOB NPEICTABICHUS O
MaTeMaThke, Kak ocoOOM MeTole TMO3HaHHsS MPUPOABI, OCO3HAHUS OOIIHOCTH MaTeMaTH4eCKHX
NOHATHH ¥ Mojenel, NpuOOpPEeTeHHsS HABBIKOB JIOTMYECKOTO MBIIUICHHS U ONEPUPOBAHMSA
abCTpaKTHBIMM MaTeMaTHYeCKUMHU O0BEKTaMH;

- BOCIINTAHUE BBICOKOM MaTeMaTH4YeCKOM KYJIBTYPBI.

3agaum AUCUUILUITHHBI
- TOOUTBCS YETKOTO, SICHOTO TIOHMMAaHHSI OCHOBHBIX OOBEKTOB UCCIICIOBAHHS U MMOHATHI aHAJIH3a;
- TIPOJEMOHCTPUPOBATh BO3MOKHOCTH METOJOB aHalM3a Il PelIeHUs 3aaad (QyHIaMEeHTaIbHOH H
MPUKIIaTHON MaTEMaTUKY;
- IPUBUTH TOYHOCTh U OOCTOSATENLHOCT APIYMEHTAIIMN B MaTEMaTHYECKUX PACCYKICHUSX;
- c(hopMHpOBaTh BBICOKMH YPOBCHb MaTE€MAaTHYECKOM KyJbTYpPbl, AOCTATOYHBIA A MOHUMAHUS H
YCBOCHHSI TIOCIIEAYIOIIUX KYPCOB 110 HEMPEPHIBHOW M JUCKPETHOW MAaTeMaTHKE;
- CrocoOCTBOBaTh: TOATOTOBKE K BEICHHIO HCCIICNOBATEIBCKOW AEATEIFHOCTH (B YaCTHOCTH, IS
HAIMCAaHUsl KYpPCOBOW ¥ BBIMYCKHOW KBAIM(UKAMOHHOW paboT) B 00NACTSIX, HCIHOIB3YIONUX
MaTeMaTHYeCKHE METO/bI; CO3MaHUI0 M HCIIONB30BAaHHIO MAaTEeMaTHYECKHX MOJEIeH MpOIeCcCOB H
00beKTOB; pa3paboTke 3(h(HEKTUBHBIX MaTEMaTHYECKHX METOJIOB pEUICHHs 3a]lad €CTECTBO3HAHUS,
TEXHHUKH, J)KOHOMUKH U YIIPABICHMUS,;
- pa3BHBaTb YMCHHE CaMOCTOSITEIbHOW pPabOTHl ¢ Y4YEOHBIMH ITOCOOMSAMH M JPYrodl HAay4YHOW H
MaTeMaTU4YeCKOH JIUTEPaTypo.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CnocobeH npuMeHSTh HAMEYATD MyTH €€ PEIeHHS

(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeensTh TpaHHIlbl MPUMEHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.1 CnocoGeH pemarh ITOCTaBICHHBIE 3a/Ja9dl B
(dyHIaMEHTANBHBIX U MIPUKIATHBIX obnacTu TEOPETHUECKUX u IKCIIEPUMEHTATBLHBIX
HCcCIeIoOBaHUH 1 pa3paboTOK, CAMOCTOATEIBLHO |MCCIICOBAHUI U Pa3pabOTOK

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,

v}




MalCMaln4CLRMT MC1U/Abl nLuJIC|UBaHnnmn, 1
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!

- OCHOBHBIC CBOWCTBA NPEAEIOB IOCICAOBATEILHOCTH M (YHKIHUI NEHCTBUTEIHHOIO MEPEMEHHOTO,
MPOU3BOIHON, MU dhepeHInana, HeonpeaeIeHHOTO HHTEerpaa;
- cBOiicTBa (QYHKLMI Ha OTPE3KE;
- OCHOBHBIE "3aMeuarenbHble Tpezensl”, TabnuaHble (GopMyIbl Ul IPOM3BOAHBIX M HEONPEIEICHHBIX
UHTErpasioB, (¢opmynbl audPepeHIUpPOBaHNs, OCHOBHBIC PAa3JIOKEHHUS 3JIEMEHTApHBIX (QYHKIUH IO
tdopmyie Teinopa;
- OCHOBHBbIE (hopMyibl U hepeHInaITbHON TEOMETPHH.

YMETh!
- 3aIKCHIBAaTh BBICKA3bIBAHUS [IPU ITOMOIIH JJOTHYECKUX CHUMBOJIOB;
- BBIYHCIISITD NIPEeITbl MOCIEI0BATENbHOCTEH U IEHCTBUTEILHOTO IEPEMEHHOTO;
- BBIYUCIIATH NPOU3BOIHBIC UIEMEHTApHBIX (YHKIMH, pacKJIaAblBaTh 3JIE€MEHTapHbIe (YHKIHUH I10
¢dopmyne Teinopa;
- IPUMEHATH Gopmyny Teinopa K HaX0KJACHUIO ITIaBHOM CTENIEHHON YacTH MPH BBIYHCICHUH TIPEIEIIOB
(hyHKIUH;
- mpuMeHsTh popmyny Telnopa u npaswio Jlonurans;
- crpouts rpaduku GYyHKIMK ¢ IPUMEHEHHEM MEPBON W BTOPOH MPOU3BOJHBIX; HCCIEA0BAaTh (YHKLNU
Ha JIOKQJIBHBII AKCTPEMyM, a TakXKe HaxXOJUTh MX HauOonbllee M HAaUMEHbIIEe 3HAUCHHUSA Ha
MPOMEKYTKAX; BBIYUCIISTH KPUBU3HBI IVIOCKUX U TPOCTPAHCTBEHHBIX KPUBBIX.

BJIaJICTh:
- IPEIMETHBIM SI3BIKOM KJIACCHYECKOTO MaTeMaTu4eCcKOTO aHaIN3a;
- TpUMEHSEMbIM TIpH TOCTPOCHHH TEOPUH MPEAETOB, amlaparoM TEOPHH  IPEIENIoB,
T QepeHInaTbHOr0 U UHTETPaIbHOTO MCUUCICHUS IJIsl PELICHUS Pa3IMYHbIX 3a/1a4, BO3HUKAIOIINX B
¢bu3MKe, TEXHUKE, SKOHOMUKE U APYTUX NPUKIAJHBIX AUCIHUIUINHAX.

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

4.1. Paznenbl nuctMIiInHbl (MOIYIIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 JuddepenumupyemMocts GyHKINH. 18 18 22
2 WuTerpupyemocts GyHKINH. 12 10 18
3 MmuoxectBa. OTHOIEHH:. Onepaiun. 5 5 22
4 Henpepobiabie GyHKINY. 6 8 18
5 [punoxenns: GyHKIUN ACHCTBUTEILHOTO 6 6 15
MEPEMEHHOTO.
6 [TpunoxkeHns: GyHKIMU TEHCTBUTEIHLHOTO 6 6 9
MEePEMEHHOTO.
7 YucnoBble 110CIIEA0BATEIbHOCTH. 7 7 16
Nroro gacos 60 60 120
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2.

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

Cemectp: 1 (Ocennwii)

1. Muddepernupyemocts GyHKIIUU.

Haercss ompenenenne u pasdupaercs cMmbicn auddepeHuupyeMocTH (QyHKOUMH B TOYKE.
JlokaspIBatoTcst cBoicTBa MU(PEPEHIIMPYEMOCTH BBITEKAIOIIUE M3 OIpeesieHus. J(oka3piBaroTcs
anreOpanyeckue cBOMCTBa AU PepeHINPYEMBIX B TOUKE (DYHKIIUH.

HokaspiBaercsa Teopema o auddepeHuupyemoctd obparHoit ¢yHkuuu. [lpuBomsarcs npumeps
MO3BOJISIOIINE HAXOAUTh IPOU3BOAHBIE OOPATHBIX (DYHKIIUH.

Haercsi ompenenenne auddepennuana, paccMarpuBaroTcsl anreOpanvecKkhe CBOMCTBA, CIOCOOBI
BBIYHCIICHUS TU(epeHnana mpyu pa3IndHbIX CIoco0ax 3aaHus QyHKIHH.

Omnpepensitorest auddepeHnnansl 1 TPOM3BOAHBIE BBICIIMX MOPSAKOB. Paz0upatorcst ciocoObl ux
BBIYHMCIICHUS NIPH PA3IMYHBIX CIIOCO0aX 3aJaHus QyHKIUH.

JokaspiBatoTcst  pyHIAMEHTalnbHBIE TEOPEMbl OTpaXkarolue cBoicTBa auddepeHnnpyembIx
¢byHkmid. Pa3ouparorcs mpuMepsl HCCIIETOBaHUS CBOMCTB (PyHKIIMIT Ha OCHOBE JIOKAa3aHHBIX TEOPEM.

HOKa3aHa TCOpCMa Z[ap6y O CBOICTBE HpOHSBOILHOf/'I OPpUHUMATh TPOMCIKYTOUYHBIC 3HAYCHU.

Jloka3piBaeTcs BakHasl ISl JajbHEIIEr0 TeopeMa O JIOKAJIbHOM OOpaTHMOCTH, CBA3aHHAS C
HEIPEPHIBHOCTHIO IIPOU3BOJHON B TOUKE.

2. aTerpupyeMocTb (QyHKIHIH.

PaccmarpuBaeTcst naes HHTETpUpOBaHUs U ee peanusanus 1o lapoy.

JlokaspIBaeTcsT KpHUTEpHII HMHTETPUPYEMOCTH (YHKIMH W €ro MpHMEHEHHE K HCCIe0BaHUI0
WHTETPUPYEMOCTH HETIPEPHIBHBIX 1 MOHOTOHHBIX (DYHKITHH.

[Haercs onpenesieHre ceMENCTBA HHTETPAIbHBIX CyMM, IIPEIEIbHON TOUYKH CEMENCTBA HHTETPaIbHBIX
cyMM. /[oka3bIBaeTCs TeopeMa O SKBUBAJICHTHOCTH MHTEIPUPYEMOCTH IO PUMaHy M CyIEeCTBOBaHUS
[pEAEIbHON TOUKU CEMEUCTBA UHTETPAJIbHBIX CYMMM.

JlokaspIBaeTcs TeopeMa 0 MHTETPUPYEMOCTH CIIOKHOW (PYHKIIMKM M3 KOTOPOU MONTydaeM PsiJi BaXKHBIX
CIIEICTBUH.

PaccmarpuBaroTcss aniquTUBHBIE W JIMHEHHBIE CBOMCTBa MHTerpana Pumana, a Takke CBOMCTBa
MHO)KECTBA HHTETPUPYEMbIX (QyHKIMH. B 4acTHOCTH TeopeMbl O CpeTHEM 3HAYECHUH.

BeiBomutes (opMysna 3aMeHbI IEPEMEHHON B MHTErpaie U (GOpMyIHPYIOTCS yCIOBHUS MPH KOTOPBIX
(dbopmyIa BepHa.

PaccmarpuBaercss 3aBUCMMOCTb 3Hau€HHUs HMHTErpaja OT IIPOMEKYTKa HHTETPUPOBAaHUSA, M KAk
cieacteue (opmyna Helorona — JleliOnuua. PacmarpuBarorcs mpuMepsl NpPUMEHEHs s
BBIYMCIICHUS 3HAYEHHUI UHTETPAJIOB OT MPOCTEHITNX (QYHKIINH.

HaeTCH OIIPpCACIICHNE, TaK Ha3bIBA€MOI'0, HCOIPCACIICHHOIO0 HHTETpaJla U YCTAHABJIIMBAIOTCA €I0
anre6pa1/1qe0KI/Ie CBOICTBA.

3. MuoxectBa. OtHomenusa. Onepanuu.

Harorcs oOmue mNpeiacTaBIeHUs O  HWCYMCICHUM BBICKAa3bIBaHWN. Pa30uparoTcst BaKHBIE IS
JAJbHEUIIEro IPUMEPBL.

Harorcst onpeneneHuss onepauuid HaJ MHOXXECTBAMH, OIPENCICHHS M CBOMCTBA OTHOLICHHU U
ornepanui.

U3zyuarorcst ocCHOBHBIE BUJIBI aIreOpanieckux KOHCTPYKLUH.

W3zyuarorcs unciia Kak peaau3alusi OCHOBHBIX allre0pandecKuX KOHCTPYKIHH.

HaeTCH OMMpCACIICHUC U MNPUMCPBI MCTPHUYCCKHUX IIPOCTPAHCTB, XMPCACIIAKOTCA CBOICTBA TOYCK M
MMOAMHOXKECTB METPUICCKOIO IPOCTPAHCTBA.

Uzyuarorcs anrebpanveckrie U TOMOJIOTHYECKUE CBOMCTBA OTOOPAKEHH.




4. HenpepbIBHBIE (QYHKIINH.

Harotcs omnpeneneHus OrPaHUYCHHOCTH, MPEAETbHOCTH M HENPEPHIBHOCTH OTOOpPAZCHUS B TOYKE,
BBITEKAIOLIUE U3 CBOMCTB JIEHICTBUTENBHBIX YHCE U KaK YIOPSI0UEHHOI'O 110JIs, TAK 1 METPUUECKOIO
MIPOCTPAHCTBA. [3y4aroTcss OCHOBHBIE CIIOKAJIbHBIE CBOMCTBA.

Jloka3bIiBaeTcs TeopemMa O HEIpephIBHOM oOpase oTpeska. J[okas3bIBeTcs Teopema O paBHOMEPHOU
HENPEepBIBHOCTH HEMIPEPBIBHOM Ha OTpe3ke QyHKIMH. PazbuparoTcs cieacTBUs yKa3aHHBIX CBOMCTB.
PacmarpuBatorcs npumepsl.

PaccmarupuBatorcsi cBolicTBa OeCKOHEUHOMANBIX (DYHKIMHA, pa3OuparoTcsl 3aMedaresbHble Tpeaesbl
U pa3buparoTcs METOAbl HAXOXJICHHWS IPEAETIOB OCHOBAaHHbIE HA CBOMCTBaX 3aMeyaresIbHBIX
npenenoB u 6.M QyHKUIUH.

JlokaspiBaeTcs mpocras HO (yHIaMEHTajlbHasi TeopeMa O CBOMCTBE HENpPEpBIBHOW (PyHKIMH
JOCTUTaTh JIOKAJIbHOTO 3KCTPEMYMa Ha OTPE3KE KaK KOMIIAKTe.

5. llpunoxkeHus: yHKIUH EHCTBUTEIBHOTO IEPEMEHHOTO.

PaccmarpuBaroTcss METOIbI  aHaNIHM3a OKCTPEMANbHBIX CBOWCTB  (YHKUIWU JICHCTBUTEIHHOMN
MIEPEMEHHOM.

PaccMaTpuBarOTCsl METOJBI MCCIEIOBAHUS PA3IMYHBIX CBOMCTB (DYHKIMI M METOIBI MOCTPOCHHS
3cKu3a TpaduKa Ha OCHOBE NPOBEIECHHOTO HCCIENOBAHUS IJIs PAa3IMYHBIX CHOCOOOB 3aJaHus
GyHKIUH.

PaccmarpuBaroTcss MPUIOKEHUST CBOMCTB (YHKIUH JEHCTBUTEIHHONH MEPEMEHHOW ISl PEIieHHUsI
(U3NYECKUX U TEOMETPUIECKUX 3aad.

6. llpunoxxeHus: PyHKIUHN OEHCTBUTEIBHOTO EPEMEHHOTO.

PaccmarpuBaroTcss MeTOmbl  aHaIM3a OKCTPEMANbHBIX CBOWCTB  (YHKUMH JIEHCTBUTEIHHON
[IEPEMEHHOM.

PaccmarpuBaroTcss METOOBI HCCIEIOBAHUS PA3IMYHBIX CBOMCTB (YHKUMH M METOABI MOCTPOCHUS
3CKHM3a rpauka Ha OCHOBE IIPOBEJCHHOTO MCCIIEAOBAHUS JUIA PA3IMYHBIX CIIOCOOOB 3a/aHUS
(GyHKUIUH.

PaccmarpuBaroTcss NMpUIOKEHHST CBOMCTB (PYHKUMH AEHCTBUTEIBHONW NEPEMEHHOM ISl PEICHHS
(bU3NUECKUX ¥ TEOMETPUYECKUX 3a/1ad.

7. UnucnoBble TTOCIEA0BATEIILHOCTH.

[Haerca ompeneneHue YHMCIOBOM MOCIEIOBATENIBHOCTH M M3Yy4alrOTCs CBOMCTBA CHEAYIOIUHME U3
OIIpEIEIICHUS.

N3ygaroTcsi orpaHHyYeHHBIE MOCIEI0BATEIbHOCTH, IAETCS OINPEAEICHUE YaCTUYHOIO Mpenena Hu
CBOMCTBA MOCIIEA0BATEILHOCTEN UIMETh BEPXHUI U HUKHUU IIPENIEIIbI.

I/I3y‘{aIOTC$I CXOAAIHECA ITOCICA0BATCIIBHOCTHU C anre6panqec1<0ﬁ M TOIIOJTHYECKOM TOYEK 3pCHU.
HpI/IBOI[}ITC}I IIpUMEPLI BAXKHBIX YHCJIOBBIX MOCJIE0BATEILHOCTEN W METOABI JI0Ka3aTesIbCTBa
CXOOUMOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTuTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. COOpHUK 3a/1a4 ¥ YIIPaKHEHHUI 110 MareMarndeckomy ananusy [Tekct] : yue0. mocobue Jist By30B /
b. I1. lemunosuy .— M. : Actpens, 2004, 2005, 2007 .— 558, [2] c. : un. - 8 000 3k3. - ISBN
5-271-03601-4( B ep.).

®onp nuTeparypsl Kadeaps



JomnonHurensHas aureparypa

1. OnHoMepHbIit MaTeMaTHueckuii ananu3 [Tekcr] : yue0. mocobue uist By30B: 0. M-BoM
npoceemenus CCCP / [1. A. PaiikoB .— M. : Beicmias mikona, 1982 — 415 c.

2. Nuddepennmansupie ypaBHeHus [Tekcer] : yaeOnuk uist By30B / A. H. Tuxonos, A. b. Bacunbena, A.
I'. CeemrankoB ; Mock. roc. yH-T uMm. M. B. JlomonocoBa .— 4-e u3z., crepeotun. — M. : ®u3mariur,
2005 —256.¢.

®onp auTeparypsl Kadeapsl

3. Kynpsasues JI./]. Maremarnueckuii ananus. T.1., T.2. — M.: Beicmias mkona, 2007.

4. Maremarudeckuii ananus: yue0. / B.A. Unbun, B.A. Cagosanumnii, bi1.X. Cenios; nox pen. A.H.
Tuxonosa. — B 2 4. — M.: TK Benou, U3a-so [Ipocnext, 2007.

5. Beenenue B Marematnueckuii ananus / A.M. Bopo0Oses, B.B. 'ap6apyk, B.W. Ponun, M.A. [lIBapi.
- M., 2006.

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

1. http://www. exponenta.ru — «O6pa3oBaTenbHbI MaTeMaTu4eckuii callT Exponenta.ruy.

2. http://www. matclub.ru — Jlekuuu, mpuMepsl pelnieHus 3aad, MHTerpajbl U IPOU3BOIHBIE,
muddepennuposanue, TOKII, DnexTpoHHbIe yUeOHUKH.

3. http://www. math.ru — «O0pa3oBarenbHbIl MaTeMaTHueckuii caiit Math.ru».

4. http://www. mathelp.spb.ru — «Beicias matemaTka» (moMorb cTyaeHTam) — Jlekuuwu,
AIIEKTPOHHBIC YUEOHUKH, pEIICHUE KOHTPOIHHBIX PadoT.

5. http://www. mathelp.spb.ru — Jlekiuu mo BbeIciieli MmaTemaTuke: MareMaTHuecKUi aHaH3;
JubdepeHunanbabie ypaBHEHHS; AHATUTHYECKAs TeOMeTpusi, Teopusi BEpOsITHOCTEH U JIp.

6. http://www.fismat.ru — Beiciasi MaTemMaTHKa JJ1sl CTYJICHTOB U a0UTYpPHEHTOB — HHTETPAJIbI U
npousBonHbIe, psabl, TOKII, nuddepennmpopanue, TeKIUH, 332491, yICOHUKH.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JTeKIIMOHHBIX 3aHATHSIX UCIOB3YOTCS MEPCOHATBLHBIC KOMIIBIOTEPHI C IOCTYTIOM B HHTEPHET.
Microsoft Office, Adobe Rider,

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO0X0JMMOe BpeMs 1Sl pabOoTHI CTy/IeHTa HaJl TEMOH.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:
— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIUTEPATYPBI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOATOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
JI0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

— pCHICHUC 3a/1a4, MpcajraraCMbIX CTyACHTAM Ha JICKIUAX U NPAKTUICCKUX 3aHATUAX
— INOATOTOBKY K NPAKTUYCCKUM 3aHATHUAM, KOJIJIOKBUYMAM, 3K3dMCHY.



PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBisercs B Qopme
UHAMBUIYaJIbHBIX KOHCyinbrauui. Ilokasarenem BiaZieHHs MaTepuaoM CIY)KUT yMEHHUE pellaTh
3agaun. Jns QopMupoBaHHs yMEHUS NPUMEHSATh TEOPETHUECKHE 3HAHWA Ha NPAKTUKE CTYICHTY
HEOOXOMMO pelaTh Kak MOKHO Ooubiiie 3a1ad. [Ipu pereHnn 3aaa4 Kaxaoe JeHCTBHE HE0OXOAUMO
apryMEHTHPOBaTh, CChUIAsICh HA H3BECTHBIC TEOPETHUYECKHUE CBEIEHHUsS. 3HAYUTENBHO OOJEerduTh
pellieHre 3aaud MOXKET XOPOILIO BBINOJHEHHBIN YepTeX, €CIM OH COOTBETCTBYET YCJIOBUIO 3aJlaud
(mpsiMOIi yron HapHUCOBAaH MPSIMBIM, PAaBHOOEAPEHHBINA TPEYroIbHUK — paBHOOEIpPEHHBIM U T. A. [lpu
MOATOTOBKE K NPAKTHMYECKHM 3aHATHSIM HEOOXOOMMO IIOBTOPSATH paHEe W3y4YCHHBIE OCHOBHBIC
ompeneneHusi, GopMyIUPOBKU TeopeM. B Hauane 3aHATH, KaK NpaBUIIO, MPoBoaUTCs KopoTkuit (10-15
MHHYT) ONpOC IO MaTepuaxy MpOIIEANIMX 3aHATUH B YCTHOH min nuchbMeHHOH (opme. OOBIYHO
MPUICPKUBAIOTCS CIEAYIOLIEH CXEMBbl: M3ydeHHE MarepHajia JICKIUH 10 KOHCIEKTY B TOT K€ JICHb,
korjma Obuta mpociymiana Jjekius (10-15 MuHYT); TIOBTOpeHHME MaTepualla HakaHyHE CIeylome
nexuun (10-15 MunyT), mpopaboTka yueOHOro Marepuaa 1o KOHCIIEKTaM JIEKLIUH, yaeOHO! 1 Hay4HOH
JUTeparype, IoAroTOBKA OTBETOB HA BOIPOCHI, IPEIHA3HAUEHHBIX JUIsl CAMOCTOSITENIbHOrO u3yueHus (1
yac HeNeNl0), MOArOTOBKA K IMPAaKTHYECKOMY 3aHATHIO, pemeHue 3amad (1 uac). BaxnHo moOuThCs
[IOHMMaHMUs H3y4yaeMOro Marepuana, a He MEXaHWYEeCKOro ero 3amnomuHanus. [lpu 3arpynHeHun
W3y4YEHUs] OTHENBHBIX TEM, BOIMPOCOB, CiIEAyeT oOpamarbcs 3a KOHCYIbTALMSAMH K JIGKTOPY HIIH
[IPENIOaBaTENI0, BEAYIIEMY [IPAKTUUECKUE 3aHSITHUS.

OO0s13aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIIOTHEHUE JOMAITHUX PabOT, KOTOpble OQOPMIISIOTCS B
CHeUnaIbHON TeTpaay U CUCTEMAaTHYECKU CIAIOTCS Ha MIPOBEPKY.

[IpomexxyTOuHBIE KOHTPOJIb 3HAHUKH MPOBOJUTCS B BHUJAE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
[Ipe/ylaraercss MUCbMEHHO OTBETUTh HAa TEOPETUYECKUH BONPOC M PELIUTh ABE 3aJadd II0 TeMe
KOJUIOKBUYMA, a TaKKe CTYACHTY B XOJ€ OCBOCHHs Kypca HEOOXOAMMO BBHINOJHUTH JIBE JOMAIHUX
MHIUBUyaJbHBIX pabOThI C X MOCIEAYIOIIEH 3alUTOMN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U HU3NKA

npouiIb MOATOTOBKH: TepmosiiepHas SHEPreTHKA U TIa3MEHHBIC TEXHOJIOTHH
du3TEX-1MIKOIA TPUPOAOTIOAOOHBIX, TNIA3MEHHBIX U SICPHBIX TeXHOJIOTH uM. U.B.
Kypuatosa
kadeapa MaTeMaTHKU ¥ MaTEMaTHYECKUX METOIOB (PU3UKH

Kypc: 1

KBaTuuKanus: Oakanasp

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

Pa3zpatGoTunk: A.T. laBTsH, KaH/. (GU3.-MaT. HayK, JOLEHT, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEATh TIyTH €e PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.1 CnocoGeH pemarh IOCTaBICHHBIE 3a/Ja9dl B
(dyHIaMEHTANBHBIX U MIPUKJIATHBIX obnacTu TEOPETHUECKUX u IKCTIEPUMEHTATLHBIX
HCCIJICAOBAaHUM U pa3paboTOK, CAMOCTOSTENIFHO |HCCIIEAOBAHUHN U pa3paboToOK

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTU4eCKUe METOJIbI UCCIICIOBAHUM, U
paboTarh Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4HO-HCCIIEI0BATEIbCKOM,
W3MEPHUTENBHO-aHATUTHYECKOHN 1
TEXHOJOTHYECKOH armaparype

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWH Ha OCHOBE W3YYCHHS JMUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUILIMHEI « BBeieHne B MaTeMaTHIECKUH aHAIHM3» 00yJatONIUACs JOIDKEH:

3HATh:
- OCHOBHBIC CBOMICTBa INpEeNoB IMOCIEIOBATEIbHOCTH M (PyHKIMH NEHCTBUTEIBHOTO MEPEMEHHOTO,
pou3BONHOH, Tuddepenrana, HeonpeaeIeHHOTO HHTETpaa;
- cBOiicTBa (YHKIIMH HA OTPE3KE;
- OCHOBHBIC "3aMeuareNnbHbIe Tpezesbl”, TaOMUIHbIe (GOPMYITBI I TPOM3BOAHBIX M HEONIPEICICHHBIX
UHTErpanioB, (opMynbl TUdPEpEeHIIMPOBAHNS, OCHOBHBIC Pa3JIOKEHUS JJIEMEHTApHBIX (QYHKIUH IO
¢dopmyne Teinopa;
- oCHOBHBIE (hopMyIbl T HEepeHITUATEHON TEOMETPHH.

yMeThb:
- 3aIMCHIBAaTh BHICKA3bIBAHUS MIPU TTOMOIIH JIOTHYECKUX CUMBOJIOB;
- BBIYHMCIIATD TPEeIIbl HOCIE0BATEIbHOCTEH 1 1eHICTBUTEIBHOTO IIEPEMEHHOT0;
- BBIYUCIIATH TPOW3BOJHBIC JJIEMEHTAPHBIX (PYHKIWH, pacKIaJbIBaTh SJIEMEHTapHbIC (YHKIUH I10
tdopmyie Teinopa;
- mpuUMeHATh popMmyiry Telnopa K HaX0XKICHHIO TIIaBHOW CTENICHHOW YaCTH NP BBIYMCIICHHU TIPENICIIOB
(dyHKINH;
- mpuMeHATh popmyny Telnopa u npasuio Jlonurans;
- CTpoUTh rpaduku PyHKIUI ¢ IPUMEHEHNUEM NIEPBOM U BTOPOM MPOU3BOAHBIX; UCCIEAOBATh (DYHKIMN
Ha JIOKQJIBHBII OKCTPEMyM, a TakXKe HaxXOJUTh HX HauOOJIblIee M HAaUMCHBIICE 3HAUCHHS Ha
MPOME)XKYTKAaX; BEIYUCIIATh KPUBU3HBI INIOCKUX U TPOCTPAHCTBEHHBIX KPUBBIX.

BJIA/1eTh:
- IPEAMETHBIM S3bIKOM KJIACCHYECKOTO MaTeMaTHUECKOTO aHAJIH3a;
- TpPUMEHSEMBIM TIpM TIOCTPOCHHH TEOPUU MPEACTOB, allaparoM TEOPHH  IPEICIIOB,
i depeHIManbHOrO U MHTETPaIbHOTO UCUUCICHUS IS PEIIEHHsI pa3InYHbIX 33/1a4, BOSHUKAIOIINX B
(bu3MKe, TEXHUKE, DKOHOMUKE U IPYTUX NPUKIAJHBIX JUCIMIUINHAX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKH K TeKylIeMy KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHH ONPOC MO TeEMaM MPEIbIIyIINX
3aHATUH 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJICHHON TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



[IpomexyTounass arrecrauuds 0O JWCHMIUIMHE «BBeneHue B MareMarMdyeCcKUd — aHAIM3Y
OCyIIECTBIIsIETCS B hopMe 3K3aMeHa. JK3aMeH IMPOBOIAUTCS B YCTHOU (opme.

Hepequb KOHTPOJIBHBIX BOIIPOCOB IAJId CAa4X 5K3aMCHA B 1 CEMCCTPC:

1. bunapueie orHOmeHusi. DyHKUMOHANbHBIE OMHApHBIE OTHOIIEHHUS. OTHOIIGHUS MOpsSAKa M
9KBUBAJIEHTHOCTU. buHapHbIE onepanuy.

2. Iomyrpyniel, TpyIsl, Kojibla, noisi. Konrpysaronocts. @akropusanys.

3. Tlonsatne Merpuueckoro mpoctpancTBa. Kiaccuduxaius MOIMHOXKECTB M TOYEK METPHUYECKOTO
MIPOCTPAHCTBA.

4. Ywucna: HaTypajibHbIC, ILIEJble, pallMiOHAJIbHBIE M JEHCTBHUTEIbHBIC. TeopeMa O CyIIECTBOBAaHUU
TOYHOU BepXHel (HIKHEH) TpaHu OTPAaHUYCHHOTO CBEPXY (CHU3Y) MHOXKECTBA JICHCTBUTEIBHBIX YHCEI.
5. Teopema 0 cylmecTBOBaHHM IIPEAEIBHOM TOYKH CUETHOIO OrPaHUYEHHOTO IOJAMHOXECTBA
NeHCTBUTENBHBIX unces. OTanyue npeebHON TOYKH U Ipeesia YUCIOBON OCTIeI0BATEIbHOCTH.

6. YucnoBsle MOCIEAOBATEILHOCTH M X KJaccu(UKauUsI: OTpaHUYeHHbIC, MOHOTOHHBIE, CXOJSIIIUECS,
¢dbyHaameHTanbpHble. Teopema o CBOHCTBE MOHOTOHHON M OTPAaHMYEHHOM MMOCIIe/I0BATEILHOCTH.

7. Teopema 00 OKBUBICHTHOCTH CXOAMMOCTH W  (YHJAMEHTAJIbHOCTH  YUCIOBOU
MTOCJIE0BATEIbHOCTH.
8. UucnoBele  MOANOCIENOBAaTENIbHOCTH.  TeopemMa O  CyIIECTBOBAaHMU  CXOIALIEHCS

MOJII0CIIE0BATEIbHOCTY OTPaHUYEHHON YHUCII0BOM 110CIIEA0BATEIbHOCTH.

9. OrmpeneneHue BEPXHEr0 M HIDKHEIO IIpelesia YMCJIOBOM IIOCIeNoBaTesIbHOCTH. Teopema o
CYLIECTBOBAaHMM BEPXHETO M HW)KHEIO IIpeliesia OrpaHMYEHHOW YHMCIOBOW TOCIEN0BATEIbHOCTH.
MHOXECTBO CXOISIIMXCS MOCIE0BaTeNbHOCTEH Kak Kojiblo. Mpean GecKOHEUHO MallbIX YHCIIOBBIX
noclnenoBarenbHocTe. CBONCTBO (hakTOp KOJbIAa KOJbLA CXOISAIIMXCA MOCIEHI0BATEIbHOCTEH 10
uzeary OECKOHEYHO MaJIbIX MTOCIEI0BAaTEIbHOCTEN.

10. HenpepbiBHOCTE QYHKIUH JNeHCTBUTENBHOW TiepeMeHHON B Touke. [lpemen ¢GyHKIMM B TOUKe.
Teopema 00 SKBHBaJICHTHOCTH JBYX ONpeACICHUN Npeaesa (pyHKIUH B TOUKE.

11. Teopema o HempepbIBHOCTH CIOkHOW PyHKIMH. Teopema 00 obpase oTpe3ka MpH HENPEPHIBHOM
oroOpaxennn. Teopema 0 HEMPEPHIBHOCTH 00paTHON QyHKIUN. PaBHOMEpHAst HEMPEPHIBHOCTb.

12. Teopema 0 paBHOMEPHOH HEMPEPLIBHOCTH (YHKIIMH, 3a/laHHON Ha oTpe3ke. Teopema 0 CBOHCTBE
MOHOTOHHOH Ha oTpe3ke GyHKUMHU. YacTHUHBINA peaes PyHKIUN B TOUKE.

13. Teopema 0 CyIIeCTBOBAaHMM BEPXHEr0 M HIDKHETO Ipejielia JIOKAJbHO OTPaHWYEHHOH (yHKUINH.
JlokanbHblil 3kcTpemMyM (yHKUMU. Teopema o CyIIecCTBOBAHMH JIOKAJbHOTO IKCTPEMYMa HENPEPHIBHON
Ha OTpe3ke QyHKIIHH.

14. Cymmbt lap0y. CBoiicTBa BepXHUX W HIKHUX cyMM JlapOy Teopema o cyIiecTBOBaHUU BEPXHETO U
HWKHETro uHTerpasioB JapOy.

15. MWuaterpupyemocts  ¢ynkuun. Kpurtepuit  unTerpupyemoctu  gyHkuuu. Teopema o
MHTErpUPYEMOCTH HEeTIpephIBHON QyHKIMHU. Teopema 0 HHTErpupyeMOCTH MOHOTOHHOM (DYHKITHH.

16. Teopema 0 MHTETPUPYEMOCTH CIOXKHOW (YHKIMH. AsreOpandecKkne CBOWCTBA MHOXKECTBA
WHTETPUPYEMBIX Ha OTpe3Ke (QYHKIUH. (KOJbIIO WHTErpupyembix (yHKImi). Teopema o cpemHem
3HaueHuH (QyHKIMN).

17. CBOICTBO OMpeeNeHHOro HHTerpaia Kak QyHKIUN oTpe3ka nHTerpuposanus. ®opmyna Herorona
— JleitObnumna. Teopema o0 3aMeHe TEPEMEHHOHM B OMpeJeIieHHOM HHTerpalie (Ha OCHOBE (QOPMYIIbI
Hrrotona — Jleitonuna). Teopema o 3aMeHe nepeMeHHON B ONPENEICHHOM MHTErpaie (He MCIOb3Ys
¢dopmyiry Hetorona — JleiiOnuna).

18. CrmaxuBaroliee CBOHCTBO OIpENEJICEHHOTO HHTerpajia. lTeopema 00 HMHTErpUPOBAHUU KyCOUHO
HenpepblBHON (yHKIMH. VHTerpanbHble cymmbl. OmpezneneHne mpenena CeMeWcTBa MHTETPalbHBIX
CYyMM.

19. Teopema 00 OSKBUBAJCHTHOCTH WHTEIPUPYEMOCTH U CYIIECTBOBAHUS TIIpeesia CeMeWcTBa
HHTETpaJbHBIX CyMM. Teopema 0 «MelKux» pa3dueHusix. Heobxomumoe ycioBre MHTETPUPYEMOCTH.
(ecam (yHKIMS HEOrpaHWYEHA, TO CEMEICTBO MHTErPAIbHBIX CyMM HE UMEET Ipe/ena).

[TpumMepbl 3K3aMEHAITMOHHBIX OUJIETOB:
buner 1

1. Cymwmsl lap0y. CBoiicTBa BepXHUX M HIDKHUX cyMM JlapOy Teopema o cyliecTBOBaHHH BEPXHETO U
HWOKHETro uHTerpaion JapOy.

2. bunapueie orHomenus. DPyHKUHOHANbHBIE OWMHAapHBIE OTHOIIEHHUS. OTHOIIGHUS MOpsSAKa M
9KBUBAJIEHTHOCTU. buHapHbIE onepanuy.

buner 2



1. Tlonatme merpuyeckoro npoctpancTBa. Knaccuduxamus MOAMHOXKECTB M TOYEK METPHUYECKOTO
MPOCTPAHCTBA

2.  Teopema 00 OSKBUBAJCHTHOCTH HHTETPUPYEMOCTH M CYLIECTBOBAHHUS IHpesena ceMmeicTBa
HHTETpaJbHBIX CyMM. Teopema 0 «MelKux» pa3dueHusix. Heobxomumoe ycioBre MHTEIPUPYEMOCTH.
(ecam (yHKIMS HEOrpaHWYEHA, TO CEMEICTBO MHTErPaIbHBIX CyMM HE UMEET Mpe/ena).

Buner 3
1. Teopema 00 OKBUBICHTHOCTH CXOAMMOCTH W  (YHJAMEHTAJIbHOCTH  YWCIOBOU
MOCJIENOBATEILHOCTH.

2. Teopema 0 HempepbIBHOCTH CIIOkHOW (pyHKIMU. Teopema 00 oOpase OTpe3Ka MpH HENPEPHIBHOM
oroOpaxennn. Teopema 0 HEMPEPHIBHOCTH 00paTHON QyHKIMN. PaBHOMEpHAst HEMPEPHIBHOCTb.

Kpurepun onennBanus
OTJINYHO
10 BeicTaBnsieTcs CTyIEHTY, MTOKa3aBIIEMy BCECTOPOHHHE, CUCTEMAaTH3UPOBaHHbIE, IITyOOKHE 3HAHUS
y4eOHOH mMporpaMMbl AMCLUMIUIMHBL, NPOSBISIONIEMY HHTEpeC K JaHHOW MNpenMeTHOH obrnactw,
MPOJEMOHCTPHUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH IMPUMEHATh UX HA MPAKTHKE MPHU PELICHUH
KOHKPETHBIX 3a]a4, CBOOOIHOE U MPaBUIIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN.
9 BhIcTaBIsIeTCS CTY/IEHTY, IIOKA3aBIIEMy BCECTOPOHHHE, CUCTEMAaTH3UPOBAHHBIE, [TTyOOKHE 3HAHHS
y4eOHOH MpOrpaMMbl AMCLUUIUIMHBI M YMEHUE YBEPEHHO HNPUMEHSTh MX Ha MPAKTUKE MPHU PEIICHUH
KOHKPETHBIX 33/1a4, CBOOOHOE 1 MPaBHIbHOE 000CHOBAHUE MPUHATHIX PEIICHHA.
8 BeicTaBisieTcs CTYIEHTY, [TOKa3aBlIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBAaHHbBIE, TITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHJIbHOE 000CHOBAHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.

XOpOLIO

7 BelcTaBisieTcs CTYIEHTY, €CJIM OH TBEPZO 3HAET MaTepuall, IPaMOTHO U 110 CYLIECTBY M3JIaraer ero,
yMeeT NPUMEHSTHh IOJy4YCHHbIE 3HAHHS Ha IMPAaKTHKE, HO HEJOCTAaTOYHO I'PaMOTHO OOOCHOBBHIBACT
[IOJIyYEHHBIE PE3YJIbTaThI.

6 BeIcTaBIseTCS CTYIEHTY, €CIIM OH TBEPJO 3HAET MaTepuai, TPaMOTHO U IO CYLIECTBY M3JIaracT €ro,
yMeeT IIPUMEHSATh II0JIy4YEHHbIE 3HAHUS Ha IIPAKTUKE, HO JOIIyCKAET B OTBETE WM B pEIICHUU 3aad
HEKOTOPbIE HETOYHOCTH.

5 BsIcTaBiseTCs CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, IpaMOTHO U IO CYLIECTBY U3/1araet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MPAKTHKE, HO JOIYCKAET B OTBETE WM B PELICHUU
3aj1a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOUHOCTEH.

YIOBJIETBOPUTEIILHO
4 BricTaBnsieTcst CTyneHTY, MokKa3aBlieMy (parMeHTapHBIM, Pa3pO3HEHHBIM XapakTep 3HAHHIA,
HEJIOCTaTOYHO TpaBUIbHBIE  (QOPMYIMPOBKM  0a30BBIX TMOHSATHH, HapyIIEHUS  JIOTHYECKOM
[IOCJIEZIOBATEIbHOCTH B M3JIOKEHUU IPOrpaMMHOIO MaTepuala, HO IpU 3TOM OH OCBOUJ OCHOBHBIE
paszensl yueOHOM mporpaMMbl, HEOOXOAWMBIEC Ui JaJbHEHIIEro OOydeHUs, U MOXKET NMPUMEHATH
MOJTy4€HHbIE 3HAaHUS 10 00pa3ily B CTAaHIAPTHOM CUTYyallUH.

3 BricTaBnsieTcst CcTyneHTY, MokKa3aBlleMy (parMeHTapHBIM, Pa3pO3HEHHBIM XapakTep 3HAHHIA,
JOIlycKameMy OmuOKu B (opMynupoBKax 0a30BbIX IOHSTHH, HApYIIEHHS JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B M3JIOKEHUH NIPOrPaMMHOTO MaTepHaia, ci1abo BiIaJeeT OCHOBHBIMHU pa3ieiaMu
y4eOHOH NporpaMMbl, HEOOXOOUMBIMH U JajibHeimero oOydeHHs W C TPYAOM IPHUMEHSET
[10JIyYEHHBIE 3HAHUS AK€ B CTAHAAPTHOM CUTYalUH.

HEYJIOBJIETBOPUTEIHHO
2  BroicTaBnsieTcsi CTyA€HTY, KOTOPBI HE 3HaeT OOJIbIICH YacTH OCHOBHOIO COAEP)KaHUS y4eOHOM
IPOrpaMMbl JUCHUILIIMHBL, JOMYCKaeT rpyOoble omMOKH B (YOPMYIHMPOBKAX OCHOBHBIX IPUHLUIIOB U HE
YMEET HCIIOJIB30BATh MIOJyYEHHBIE 3HAHMS IPU PEIICHUH THITOBBIX 33]1a4.

1 BricTaBnsieTcst CTyIeHTY, KOTOpPBIH HE 3HAET OCHOBHOTO COJEp)KaHUsl Y4eOHOW MpOrpaMMBbI
JUCUUIUIMHBI, JIOMyCKaeT rpyoOeiimme omuOku B OpMyIMpoBKax 0a30BBIX MOHITUN TUCHMILIMHBI U
BOOOIIIE HE UMEET HABBIKOB PELICHUS TUIIOBBIX IPAKTHUECKUX 3a/1au.

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



ITpu mpoBeneHuM 3K3aMeHa oOydarolieMycs HpenocTasisercss He MeHee 40 MMHYT Ha HOATOTOBKY.
Onpoc mo Owiery M OTBETHl Ha JOMOJHUTEIbHBIE BOMPOCHI HE JODKHBI MPEBBILATH ABYX
aCTpPOHOMMYECKUX 4acoB. [lo 3aBeplieHHMM OTBEIEHHOIO Ha ONPOC BPEMEHH, 3K3aMEHATOp IOJKEH
BBICTaBUTH O0YYaIOLIEMYCsl IK3aMEHALIMOHHYIO OLICHKY.



