&

MUHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOM ®EJIEPALINN
Ouiman «IIporBuHO»
(denepajbHOIO rocy1apcTBEHHOr0 0I0’KETHOI0 00PA30BATEIBLHOI0 YYPe:KIeHHUs BbICIIETr 0
o0pa3oBaHus
«YHuBepcuter «JlyoHa»

(pusmana «IIpoTBHMHO» rocy1apcTBEHHOT0 yHUBepcuTeTa «/lyoHa»)
Kadenpa «O061meodpa3zoBaTeIbHBIX JUCIUILTAHY

YTBEPXJIALIO
HupekTop
ihpimiian «T1 pOTEMHEHO® EBcukoB AnekcaHap AnekcaHapoBuY /EBcukoB A.A./
£ 3 . A NOATBEPXKAAK 3TOT AOKYMEHT CBOE noonuce Gamunus M. O.
TOCY a1 “EHHU_' 0 YAOCTOBEPSIOLLEN MOANUCHIO .
VHUBEPCHTETA %) IvGma® 2026-06-07 14:33:11 «08»_Maﬁ_2026 r.

Pabouasi nporpamma qucuunInMHbI (MOXYJIs1)

MaremaTuyeckuil aHains

HauMeHo8anue OUCYUNIUHBL (MOOYIs)

HanpaBneHHe IOArOTOBKHU (CHCHH&HBHOCTL)
09.03.01 Mudopmartrika ¥ BBIYUCIUTEIbHAS TEXHUKA

KOO U HAUMEHOBAHUE HANPABAEHUS NOO20TNOBKU (CneyuatbHOCmu)

VYpoBeHb BbIcIIero 00pa3oBaHus
OakanaBpuaT

bakanaspuam, Macucmpamypa, cneyuaiumen

HanpasnenHocTs (1po¢uiib) NporpaMmsl (Crieuain3arus)
«ITporpamMmHO€e 0OecreueHre BEIYUCIUTEIIBHON TEXHUKU
U aBTOMATU3HPOBAHHBIX CUCTCM)»

dopma o0yueHus
OYHas1, 3a09Hast

OYHAA, OYHO-3A0YHAA, 3A0YHAA

[IpoTBHHO, 2026



ABTOpP(BI) TPOTPAMMBI:

MacaukoB A.A., noueHrt, K.d.-M.H., kadeapa O011e00pa3oBaTeNbHbIX JUCIAIUINH
@amunus U.0., 00mdicHOCMb, YUeHas cmenets, yieHoe 36anue, kageopa, noONUCH

PaGouas mporpamma paspaborana B coorBerctBuu ¢ TpedoBanusmMu @I'OC BO mo HanpaBieHHIO
MOJITOTOBKH (CIEIUAILHOCTH ) BBICIIIETO 00pa30BaHUS
09.03.01 MudopmaTuka 1 BEIYUCIUTENIbHAS TEXHUKA

(K00 u HaumeHOBaAHUe HANPABTIEHUS NOO2OMOBKU (CNeYUATbHOCMIL))

[IporpamMma paccMoTpeHa Ha 3aceaanuu kadenpsl O0111e00pa30BaTENbHBIX TUCITUIINH
(nazeanue kagedpwi)

[Ipotokon 3acenanus Ne 03 ot «16» anpesnst 2026 r.

3aBenyromnuii kadeapoit Ceitun A.H.
(Damunus U.0., noonucs)

COI'JTACOBAHO

3aBeayroniuil Belmyckaromien kadeapoi goueHt Yeprosepckas B.B.
(@amunus U.0., noonucyw)

«17» aupens 2026r.

Penensenrt:

(D.H.0., yuenas cmenenn, yueHoe 36aHue, MeCmo pabomvl, OOIHCHOCHIb, €CIU MEKCM PeyeH3UU He NPUKIA0bI6aemcs: —
NnOONnUCL IKCnepma (peyeH3eHma), 3a6epPeHHdas no mecmy pabomot)



OraBJienune

1 Llenn 1 3a0a4N OCBOEHUS OVCLIMMITMHBL.......c.eoveeietiteeteteseetetessestesessestesessessesessessasessassesessessesessensesessensesessessesessensasens 4
2 Mecto gmcumnimHbl B CTPYKTYPE OTTONT ...c..iiiiiiieieieieeeeie ettt ettt eb et ebeeta st ess b e b e ebeeseetsesaessenes 4
3 MnaHnpyemble pe3ynbTaTbl OOYHEHUS MO AUCLUIIINHE .........cooveruerierreeriereeeteseesessessesseeseeseessessessessessessesssessessenses 5
4 OOBDEM AUCLIATNIIIMHD ......evinietietenietteteteteeteeteetetestestetestese et esseseesestene et eeseneesessene et et eneeseeseneesessentes e st entesessentesesseneesesteneesens 6
5 COLEPKAHNE OMCLIMMITMHDL......eviuieeieienteeteteieteetetettetesteseeteeesesteeeseesessestetesese et e sestese s eneabensentesensentesensenteseseneesenseneane 7
6 MepeyeHb y4ebHO-METOANYECKOTO OBECNEUEHUS MO AUCLIMMIINHE .....ocvivieeieeienieieereereeeeeseessessessesseereeseessessessens 12
7 ®OHA OLEHOYHBIX CPEACTB MO AMCLMIIIIMHE ....ovivievirinieeitenteseeteteseeseseseeseseseesesessesessessessesensessssessessesensesessensessns 13
8 PECYPCHOE ODECTIEUEHME ..ottt et et ettt et e e teeteeteeae e e et e et e eseeteeasese et eseeseeseersesseseensaneens 13
MpunoxeHne K paboyen MPOTPAMME LUCLIUTITIMHDBI ........cc.cveverieirrereererseseseesessesessesesessessesessessessesessessssessessesessesseses 17



1 esm u 321244 0CBOEHMS IUCHUILTHHBI
Heabto u3yueHHUs: AUCHUILIUHBI «MareMaTHYecKuil aHaau3» sBiseTcs (GOPMUPOBAHHUE Y
obOyyvaroruxcsi oomenpodeccuoHanbHbix OIIK-1 KOMIIETEHIMI B COOTBETCTBUH C TPEOOBAHUSIMHU
@®I'OC BO no nanpasnenuto nmoarotoBku 6akazaspos 09.03.01 «MudopmaTika 1 BEIYUCIUTEIbHAS
TEXHHKa» C YYETOM HampaBJIeHHOCTH OakanaBpckoi mporpammel — «lIporpammHoe obecrieueHue
BBIYHUCITUTEIILHON TEXHUKU M aBTOMATH3UPOBAHHBIX CHCTEM»; oOydeHue Oyaymiero 0akamaBpa ¢
ocHOBaM U] PepeHnaIbHOr0 U UHTETPAIbHOTO MCUUCICHUS (PYHKIMU OJHOM WJIM HECKOJbKUX
BEIIECTBEHHBIX MEPEMEHHBIX, KaK OJHOTO U3 BAXKHEHIINX METOJIOB MCCIIEIOBAHUS B O0OJIACTH €CTe-
CTBEHHBIX HAyK U MHKEHEPHO-TEXHUYECKON NEATEIBHOCTH, a TAKXKe Pa3BUTHE Y CTYJEHTOB paluo-
HAJIBHOTO TIOHMMAaHHUSI OKPY)KAIOLIETO MHpA, HABBIKOB JIOTMYECKOT'O MBINUICHUS, (POPMUPOBAHHE
CHOCOOHOCTH K CAaMOCTOSITETbHOMY aHAJIM3Y U TEXHUYECKOMY TBOPUECTBY.
3agaum M3ydyeHHMs AMCLUIUIMHBI «MaTeMaTH4eCKUil aHallu3» OXBATHIBAIOT TEOPETHUYECKHE
Y IPAKTHYECKHE aCMEeKThI MOATOTOBKH OyAyIIEero CreuanucTa:
® OCHOBHBIC TEOPEMBI U IMPaBUJIa TEOPUH MpeAenoB U AudhepeHIInaTLHOTO UCYHCIIe-
HUs QYHKIIUU OJTHOW MEPEMEHHOI;
® OCHOBHBIE TEOPEMBI U MPaBUJIa TEOPUU UHTETPATBHOTO UCUUCICHHS (PYHKIIMH OJHOMN
IIEPEMEHHOM;
® OCHOBHBIE TEOPEMBI U MOHATUS TEOPHH (PYHKIMIH HECKOJBKHX MEPEMEHHBIX U T€O-
PUH CKAJISIPHOTO TOJIS;
[Tpu sTOM Oynymiye cenuaaucThbl OBIAIEBAIOT:

® METOJMKOM BBIYMCIICHHS MPEICIIOB U HAXOXKJACHHUS MPOU3BOJHBIX OCHOBHBIX 3Ji€-
MEHTapHBIX (PYHKIIUH;
® HaBBIKAMU HAXOXJICHHUS IJIOMACH U 00BEMOB Pa3IMYHBIX T€OMETPUUECKUX (DUTYD C
IIOMOLUIBIO ONPEEIEHHOTO0 HHTErpaa;
® HaBBIKAMHU KCIIOIH30BAHUS MPOU3BOIHON M MHTETpana B GU3MUECKUX H TEXHUYECKUX
MIPUIIOKEHUSX;
e METOJaMU HAXOXJCHUS YAaCTHBIX MPOU3BOJHBIX, MPOW3BOJAHON MO BHIOpaAaHHOMY
HaIpaBJIEHUIO U TPAJUCHTA (PYHKIIUU HECKOJIBKHUX BEIIECTBEHHBIX MIEPEMEHHBIX
Crnenunduka Kypca y4YuThIBaeT 0COOCHHOCTH WH(POPMAIMOHHBIX TEXHOJIOTUN NJSl CTy/ACH-
TOB C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 370pOBbs. [IpernogaBanue TaHHOTO Kypca MPOUCXOIHUT C
WCIIOIb30BAHUEM AJIAITUPOBAHHON KOMITBIOTEPHON TEXHUKH.

O6bexTamu NpodecCHOHATBHON JEATENBHOCTH B paMKax M3ydyaeMoW IHCUHUIUIMHBI (MOIY-
JI51) ABJSIOTCS MaTeMaTHueckoe, MH(PpOpMaMOHHOE, TEXHUYECKOE, TPOrpaMMHOE U OpraHU3alMoH-
HOE 00ecITIeYeHrne CPEeICTB BEIYUCIUTENFHOW TEXHUKN H aBTOMAaTH3UPOBAHHBIX CHCTEM.

2 MecTto aucuumnanHel B crpykrype OITIOIT
Jucuumimna «MaTemMaTudeckuii aHanus» OTHOCHTCA B1.0.10 OTHOCHTCS K 00s3aTesIbHON
gacTu 00pa3oBaTeNIbHOMN MPOrpamMMmBbl.

IIporpamma aucuUIUIMHBL «MaTeMaTU4eCKUN aHaJINU3» COCTOUT U3 TAaKUX Pa3lesoB, Kak
muddepeHIaTbHOe U UHTErpaibHOE UCUYHCIEHUS QYHKIUU OJTHOM MepeMEHHOMN, FIEMEHTOB TeO-
puH QYHKIMHA HECKOJBKHX IEPEeMEHHBIX U Teopuu nouid u ap. E€ usydenne mnposogutrcs B [ u 11
cemectpax | kypca. IIpucTynas Kk M3y4eHUI0 TUCHMIUIMHBI, CTYJIEHT JOJDKEH JOCTAaTOYHO XOPOLIO
3HATh 3JIEMEHTapHYIO MaTEMATUKY U JIEMEHTHI BBICILICH MaTeMaTUKHU B 00beMe CpeHEN IIKOJIbI.

[Tocne oOy4denwus mo mporpamme «MaTeMaTHYECKH aHAIN3» CTYACHT JODKEH OBITh MOJI0-
TOBJIEH K U3YYEHUIO TAKUX AUCIUIUIMH, Kak «Duzuka», « Teopus BepoaTHOCTEN U MaTeMaTUUYECKast
CTaTUCTHKa», «BrluncnuTenbHas MareMaTuka», «BBenenue B uccinenoBanue onepauuii», «Cratu-
CTUKa», «JluckpeTrHas mMaTeMaTuUKa» U JIp., a TaKXKe K CIYIIAHUIO CHEHKYPCOB U UYTEHHIO OPUTH-
HAJIbHOM HAYyYHOM M WH)XEHEPHO-TEXHUYECKOW JIMTEpaTyphbl MO HAIMPABICHUIO «ABTOMaTHU3alUsA
TEXHOJIOTMYECKHUX MPOIIECCOB U MPOU3BOJICTBY.



3 Ilnanupyemble pe3yabTAaThl 00y4eHHs MO ITUCHHUILIHHE

Pazoen zanonusemcs 6 coomeemcmeuil ¢ Kapmamu KOMI’lemeHL{MlZ.

OIIK-1. Cnocoben npume-
HAMb eCMeCcm@eHHONAY Y-
Hble U 0OujeUHdICeHepHbIE
3HAHUA, Memoobl mame-
MAMUYECKO20 AHATU3A U
MoOenuposanus 6 npoghec-
CUOHATILHOU OesimebHO-
cmu.

B-OIIK-1.1: lemorCcTpHpyeT
3HAHUS MMOJIOKEHUN U 3aK0-
HOB, SIBJIEHUI U MPOLECCOB
€CTECTBCHHOHAYYHBIX U 00-
LIEUHKXEHEPHBIX JUCLHUIUINH

Bb-OIIK-1.2: ®opmynupyet
pelIeHne CTaHIapTHBIX MPO-
(heccrOHANBHBIX 3a/1a4 C MPH-
MCHCHUEM €CTCCTBCHHOHAYY-
HBIX ¥ OOIIEHHKEHEePHBIX 3Ha-
HUI

Bb-OIIK-1.3: CucreMHo noj-
XOHMT K BBIOOPY METOJIOB MO-
JEeTUPOBAHUS U BBICLICH Ma-
TEMaTUKH, BKIIFOYas MaTeMa-
TUYECKUW aHau3, JIs penie-
HUS 3a]1a9 IpodecCHoHATBHON
JeSITebHOCTH

B-OI1IK-1.4: Pemaet 3amaun
npodecCHOHANBEHOMN JIesTeNb-
HOCTH C IIPUMEHEHHEM METO-
JIOB MATEMAaTHYECKOr0 aHaJIH-
3a U MOJISITUPOBAHUS

B-OIIK-1.5: O6pabatrsiBaeT
pacueTHbIe ¥ SMIUPHUECKHE
JIaHHbIe 00 00BeKTax mpodec-
CHOHAJILHOH NI TETLHOCTH
Pa3NUYHBIMA TEOPETUYECKHU-
MH U 9KCIIEPUMEHTATbHBIMU
METOJlaMH

3HAaeT IMOJ0KEHHS U 3aKOHBI €CTECTBEH-
HOHAYYHBIX U OOIIENH)KCHEPHBIX JUCIIH-
IUIMH.

3HaeT 00J1aCTh ONPEICIICHUS] OCHOBHBIX
3JIeMEHTapHBIX (YHKIIHIA, OTIpeIe]IeHIe
npeneia QyHKIUHU, CIIOCOOBI PaCKPBITUS
HeomnpeaeneHHocTel Buaa 0/0, oo - 0o, oo
/ 0o, TIOHATHS HEIPEPHIBHOU 1 Pa3pPHIBHOM
(hyHKIIH.

YmMeer GpopMyInpoBaTh pelIeHUe CTaH-
JapTHHIX NpodecCHOHATBHBIX 3aaa4.
YMeer onpeaensaTh NpoU3BOAHYIO QyHK-
1M, €€ TEOMETPUICCKUN 1 PU3NIECKUI
CMBICJIBI, OCHOBHBIE TIpaBHiIa U (OPMYJIBI
mudhepeHIMPOBaHUs, IPUMEHAThH (HOp-
Myay Teitnopa.

BaangeeT HaBBIKAMH CHCTEMHOIO ITOAX04a
K BEIOOPY METO/IOB MOJICIIUPOBAHUS, JIJIS
penieHus 3a1ad npodeCCHOHAIBHON Jesi-
TEJILHOCTH.

Brnazeer HaBbikamu onpeaeacHust qud-
(hepeHIIMANA U YACTHBIX MPOU3BOIHBIX
(hyHKITUM HECKONBKUX TIEPEMEHHBIX
(®HII), BnageeT OCHOBHBIMU METOAAMHU
BBIUMCIICHUS TIPEJICIIOB (PYHKIIMU OJTHOM
MIEPEeMEHHOU, TeEXHUKOH nuddhepeHnnpo-
BaHUS (YHKIUI OTHOMN M HECKOJIBKHIX
MepeMEHHBIX.

YmMeer pemiath 3aa4u npodheCcCHOHATb-
HOW JIeATETLHOCTH C IPUMEHEHUEM Me-
TOJIOB MaTeMaTHYECKOTO aHAIIN3a H MO-
JICITUPOBAHUS.

YuMeet muddepeHnnpoBaTh OCHOBHBIE
JJIeMEHTapHbIC (QYHKIIUH, CIIOKHBIE
(GYHKIHH, UCTIONB30BaTh MpaBuiio Jlomu-
TaJIs I7Is1 PACKPBITHS HEOTIPEICICHHOCTEH
0/0, oo/ oo, ccnenoBaTh GYHKIHIO HA
JKCTPEMYM, HaXOJIUTh TOUKH Teperuoda,
00J1aCTH MOHOTOHHOTO yOBIBaHUS U BO3-
pacranus ee rpaduka.

Brnaneet naBsikamu 00pabOTKH pacueT-
HBIX U OMIIUPUYECKUX JaHHBIX 00 00bEK-
Tax MpoeccuoHanbHOMN 1EeATEIbHOCTH.
YMeeT BBIYHMCIST Hpeaen ApoOHO-
JUHEHHOHN (PyHKIHMHU, HCIIOTIB30BaTh CIO-
COOBI PaCKpBITHS HEONIPEIEIEHHOCTEH
IIPY BBIYMCIICHUH NIPEJEIIOB.

3HaeT MPU3HAKU CXOJMMOCTH YUCIOBBIX
PSLIOB € TOJIOXKUTEIbHBIMY YWICHAMH,




onpeaenenue psaa Teinopa u @ypse,
TaOJIMIy TPOCTEHIINX HEONPEAETICHHBIX
HWHTETPAIOB U OCHOBHBIC MPaBUJIA U Me-
TOJIbI BBIYHCIICHUS HEOTIPEICIICHHBIX HH-
TErpajoB, CBOMCTBA OIIPEEIICHHOTO UH-
Terpaja 1 ero reoMeTpUYEeCKU CMbICT,
¢dopmyrny Hetorona — JleiiOnuma.

4 O0beM TUCHUIINHBI
OO0BeM TUCHMIIIIMHBI COCTABIISET
10 3aueTHBIX eauHHUL, Bcero 360 akageMUYecKuX Jyaca Ha OYHOH opme 00yUueHHs,

10 3a4yeTHbIX equHMIL, Bcero 360 akajeMUYecKUX Jaca Ha 3a04HOU opme 00ydeHuUs.




5 Copep:xkanne IUCHUNTHHBI
OYHas dpopma o0yuenust

HaunmenoBaHmue pa3ae/ioB U TEM
AUCHHUIIIMHBI

Bcero
(akagem.
yacel)

B TOM YHCJIC:

KonTakTHas paboTa (paboTa BO B3aUMOIEHCTBIM C MIperno/iaBaTenem)!

Jlexuun

[IpakTrueckue
3aHATHS

JlaGopatopHsbie
3aHSTHSI

KPII

Bcero

CamMmocTosiTeJbHas
pabora
o0yuaruerocst

I cemecTp

Paznen 1 Beenenme. [Ipenmer MatemaTuyecko-
ro aHanu3a. HekoTopele METOMBI 10Ka3aTENIbCTR:
METOJ JOKa3aTeJIbCTBA OT MPOTHUBHOIO, METOA
MaTeMaTHYeCKoW WHAyKuuu. dopmyna OuHOMA
HeroToHna.

Paznen 2. BemectBenHble umnciaa. UmciioBbie
MOCJIeI0BATEIbHOCTH. MHOKECTBO BEIllECTBEH-
HBIX 4yucell. AOCONIIOTHAS BeJIM4YMHA yuciia. Tod-
Has BEPXHSA W HIDKHSS TPaHW YHCIOBBIX MHO-
»kecTB. ITOHSTHE YMCIIOBOM ITOCIIEN0BATEILHOCTH
U ee npenena. beckoHeyHO Masble U OECKOHEYHO
OOJIBIIIME TIOCJIENOBATEILHOCTA, HX CBOICTBA.
OCHOBHBIE TEOPEMBI O Mpenese MOCIeI0BaATENb-
HOCcTH. Ymcro e.

96

Paznen 3. ®ynkumusa u ee mnpegen. [lonsrtue
(GYHKIMU U ee TPeJebHOr0 3HAUYCHHS B TOYKE.
[Ipenen Ha GECKOHEUHOCTH M IUTIOC/MUHYC Oec-
KoHe4yHOCTH. Teopemsl o npeznene GyHKIHUU. 3a-
MedaTelbHble Tpeieibl. BeCKOHEYHO Malble u
0ecKOHEeYHO OoJplNe (YHKIHH, UX CpAaBHEHHE.
IToHsITHE HENMPEePhIBHOCTH (YHKIMH B TOYKE.

16

10

10

20

56

! TlepeueHn BUIOB yUeOHBIX 3aHATUH YTOUHSETCS B COOTBETCTBUHM C YYEOHBIM TUTAHOM.




OCHOBHBIE TEOPEMBI 0 HETPEPHIBHBIX (DYHKITUSIX.
Kiaccudukamus Ttodek paspeiBa. Teopembl o
HEIMPEPBIBHBIX HA OTPE3Ke PYHKIIHAX.

Paznen 4. IlpomsBognas u auddepenunal.
Omnpenenenre MPOU3BOIHOM, €€ TCOMETPUISCKAN
n ¢mudeckuit cmeica. [lpaBmina guddepeHu-
poBanus. [IpousBogHast CloXKHOW, OOpaTHON u
¢byHKUMHU, 3agaHHON TapaMeTpuiecku. [Ipous-
BoAHBIE U auddepeHIranbl BRICIINX TOPSAKOB.
Teopembl Pomns, Jlarpamxka, Komm. Breruucie-
HUE MpeesIoB ¢ MOMOIIBIO Mpasuiia Jlonurass.

Paszpen 5. UccaenoBanue rpaduka pyHkuum.
Bospacranne u yOsiBanue (yHKIHUH. DKCTpEMY-
MbI (DYHKIMH. BBIMYKIOCTh, BOTHYTOCTh, U TOY-
K1 niepern6a QyHkuuu. Acumnrotel. Cxema mo-
cTpoerns rTpaduka GyHKOUH. 3amayd Ha
HanOOJIbIIIee M HAMMEHbIIIee 3HAUCHUS (DYHKITHH.

84

10

10

20

56

HpOMC)KyTOLIHaH aTTecTalMs: 3a4€ET C OHeHKOﬁ

Hroro 3a I cemectp

180

34

34

68

112

II cemectp

Paznen 1. Heonpenenenublii marerpai. ud-
¢depennuan ¢ynkiuu. Popmyna Teinopa. Ilo-
HSTHE HeonpeaeJeHHoro uHrerpana. OCHOBHBIE
MeTOoAbI ¥ (OPMYIbl HHTErpupoBaHus. MHTerpu-
pOBaHUE PaIMOHANBHBIX (YHKIMH U HEKOTOPBIX
JPYTUX K1accoB QYHKIMH.

Pazpen 2. Onpenesiennsnii uaTerpai. [lonsarue
onpeaeneHHoro uurerpana. OCHOBHBIE CBOWCTBA
orpesneneHHOro mHTerpana. CBa3b ¢ Heomperne-
JIEHHBIM HHTerpanoM. ['eomerpudeckue U Qu3m-
YeCKUE MPUIOKEHUS ONPEAEIIEHHOrO0 HHTErpaa.
[lonsiTne HecoOCTBEHHBIX MHTErpajoB 1-ro u 2-
ro poja. ITpuzHaku cXoauMOCTH.

Pazgen 3. @yHKIUH HECKOJBKHX IepeMeH-
HBIX. MeTprdeckue 1 eBKIUA0BbI IPOCTPAHCTBA.
IloHsTHe (YHKUHMU HECKOJBbKUX IEPEMEHHBIX.

144

11

11

22

25

11

11

22

25

12

12

24

26




IIpenen. HenpepsiBHOCTh. YacTHbIE NIPOU3BOA-
vele. [uddepennman. [Ipom3BogHbIe CIOXKHOM
¢ynkuuu. HesBable ¢pynkuun. [Iponssognas mo
HampasneHuto. ['paguent. KacatenpHas mutoc-
KOCTh W HOpMalb K moBepxHoctH. Dopmyma
Teitmopa. OkctpemyM (GYHKIMH HECKOJBKHX

TNEPEMCHHBIX.

IIpomexxyTouHas aTTecTanusl 3K3aMeH 367 X

Hroro 3a Il cemecTp 180 34 34 68 76

HrToro aucuunauny 360 68 68 136 188

3a04HasA ¢popma oOyuenust
B TOM YHCJIE!
KonTakTHas pabora (paboTa BO B3aUMOIEHCTBIH C HIpernoaBaTenem)’
HaumeHoBaHue pa3ie/ioB U TeM (ali:l;re?w CamocrosiTe/ibHasA
AHCIMILTHHBT Jachl) . Textun [Mpaktuueckue | JlabopaTopHbie KPIT Beero pabora
3aHATHUS 3aHATHS oby4aiouierocs

I cemecTp

3anstue 1. IIpegmer mMaTeMaTH4ecKOro aHajiu-
3a. Hekortopsie metoipl. @opmyna 6unoma Hero-
ToHa. [loHATHE MHOKECTBA BEICCTBEHHBIX YH-
cen. TouHast BEpXHsIS U HIDKHSS TPAHU YUCIIOBBIX
MHOX€eCTB. IlOHATHE YMCIIOBOM IOCIIEIOBATEID-
HOCTH M ee mpefena. beckoHeuno manpie U Oec- 90 2 2 4 86
KOHEYHO OOJBIINE IOCIEAOBATCILHOCTH, HX
cBoiictBa. OCHOBHBIE TEOpEMBbI O TMpeieie IIo-
cnenopareabHocTH. Yucno e. [lonsatue QyHKIMU
U ee MpeAenbHOoro 3HaueHus B Touke. [lpenen Ha
OCCKOHEYHOCTH M TUIFOC/MUHYC OECKOHEYHOCTH.

2 Yacel Ha IPOMEKYTOUYHYIO aTTECTALMIO (3a4eT, MU depEHIMPOBAHHDIN 3a4€T, IK3aMEH U JIP.) YKA3hIBAIOTCS B CITy4ae BBIIENEHHUS UX B y9eOHOM ILIAHE.
3 Tlepeuens BUIOB yUeOHBIX 3aHATUH YTOUHSETCS B COOTBETCTBUM C yIeGHBIM IIAHOM.




Teopemsl 0 mpenene QyHKIMH. 3aMevaTeNbHbIE
npenenbl. beckoHedHO Manble W OECKOHEYHO
Oonpine GyHKIMYU, X cpaBHeHue. [loHATHE He-
MPEePHIBHOCTH (QYHKIMU B Touke. OCHOBHBIC
TeOpeMbl O HempepbIBHBIX (QyHKumax. Kiaccu-
(mKanys Todek pazpsiBa. Teopembl 0 HEMPEPHIB-
HBIX Ha OTpe3Ke QYHKIUSIX.

3anusitue 2. OnpenencHue MPOU3BOJHOM, €€
reoMeTpuyecKkuii U ¢usndeckuit cMmpici. [IpaBu-
na muddepenmmpoBanns. [IponzBogHas ciox-
HOM, 00paTHO# M QYyHKIMH, 3aJaHHON MapameT-
puuecku. Juddepennman pynkumu. [Iponssoa-
Hele W nuddepeHnransl BBICHINX TOPSAKOB.
Teopemsr Pomna, Jlarpamxka, Komm. dopmyna
Taiinopa. BeluucieHHe NPenesnoB € IOMOIIBIO
mpasuna Jlonurans. Bospactanme u yOwpiBaHme
¢GyHKIUU. JKCTpeMyMbl (YHKIWH. BBITyKIIOCTS,
BOTHYTOCTb, M TOYKM THepernda QyHKIHU.
Acumnrorel. Cxema mocTpoeHHs —rpaduka
¢yHKuuu. 3azaud Ha HauOonblee U HAaUMEHb-
1iee 3Ha4eHus QyHKIIHH.

90

86

ITIpomexxyTouHast arrecTalus: 3a4€T C OLEHKON

Hroro 3a I cemectp

180

4

172

IT cemecTp

3anaTue 1. IloHATHE HeEoNpeneNeHHOTO WHTe-
rpana. OCHOBHbIE METOABI U (HOPMYIIBI HHTETPH-
poBanud.  MHTerpupoBaHume  panMOHaNbHBIX
(YHKIIMI ¥ HEKOTOPBIX APYTHX KiaccoB (hyHK-
uuii. [lonstue ompenenernHoro maTrerpama. Oc-
HOBHBIE CBOWCTBa OIPEAEIECHHOIO HHTErpaia.
CBsI3b ¢ HEONpeAeNeHHBIM HHTETpaJIOM. ['eomeT-
puueckue U (QU3NYECKUE TPUIOKEHUS OIpese-
JeHHoro uHrerpana. [loHATHE HEcOOCTBEHHBIX
uHTErpasoB 1-ro u 2-ro poxna. Ilpusnaku cxongu-
MOCTH.

83

79

3anstue 2. MeTpuieckue W CBKIUIOBHI IIPO-

84

80
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crpanctBa. [loHsTHE (GYHKIUH HECKOIBKUX IIe-
pemennbix. Ilpenen. HenpepriBHoCcTh. YacTHbIe
npousBoanble. Juddepenuunan. [IponsBogHslie
cioxxHor pyHKuH. HesBHbIe QyHKINH.
IIpousBoanas mo HampaBieHuto. ['paguent. Ka-
caTeibHas IUIOCKOCTh M HOpPMallb K IIOBEPXHO-
ctu. @opmyna Telnopa. DkcTpeMyM QYHKIUH
HECKOJIBKHX TE€PEMEHHBIX.

ITpoMexyTOUYHAsE aTTECTAlHs IK3aMEH 13* X
Hroro 3a Il cemecTp 180 4 4 8 159
HrToro aucuunauny 360 8 8 16 331

*KPII - uacvl konmakmuoii pabomul na Kypcogylo pabomy (npoekm) no oucyuniute. dacvl omnocames K 6HeayOumopHol KOHMAaKmHo pabome, 6bINOIHAIONCA 6HE PACNUCAHUSL YHEOHbIX 3aAHAMULL O
Jucyuniune. Ykazoleaomcsi, eciu npedycmompenvl y4eOHbiM NIAHOM.

4 Yacpl Ha IPOMEXKYTOUHYIO aTTeCTalMIO (3a4eT, MM epPeHIMPOBAHHBIN 3aUeT, JK3aMeH U JIp.) YKa3bIBAIOTCS B CITy4ae BBIIETEHHUS UX B y9eOHOM IUIAHE.
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Conep:xanue IMCUUILINHBI
I cemecTp
Pa3znen 1. Beenenue. [Ipeamer marematuueckoro ananuza. HekoTopble METOIbI JOKA3aTEIbCTB:
METOJl JO0Ka3aTelIbcTBa OT IMPOTHUBHOIO, METOJ MareMarudyeckoil HHAykiuu. dopmyna OMHOMA
Hprotona.

Pa3znen 2. BemecTtBennble uncia. Yncnosele mociaenoBaTeabHOCTH. MHOXKECTBO BEIIECTBEHHBIX
yucesn. AOCONIOTHAs BeJIMYMHA 4yucia. To4yHas BEPXHsS W HUDKHAS TPAHU YHCIOBBIX MHOYECTB.
[ToHsiTHE YMCIOBOM MOCIEIOBATEILHOCTH U €€ Tpeena. beckoneuHo manble U 0€CKOHEYHO 00Tb-
1IMe MOCJEeI0BATENbHOCTH, UX CBOMCTBA. OCHOBHBIE TEOPEMBI O MpEesie MOCIEIOBATEIHHOCTH.
Yucno e.

Pa3gen 3. ®ynkuus u ee npenesi. [lonstue QyHKIUN U ee mpeaeasHOro 3HaueHus B Touke. [Ipe-
7ies1 Ha OECKOHEYHOCTH U IUTIOC/MHHYC OeckoHeduHOcTH. TeopeMbl o mpenene GpyHKUMHU. 3aMeda-
TEJbHBIC TIPpe/iebl. beCKOHEYHO Majible B OECKOHEYHO OOoJIbINe (PYHKINHU, UX CPABHEHUE.

Paszpnen 4. llpousBoanas n quddepenunan. OnpeneneHre NpoU3BOJIHON, €€ TEOMETPUUECKUN U
¢usnuecknii cmbicn. [IpaBuna nuddepenunpoBanus. [IponsBoaHas CioXxHOM, 0OpaTHON U QyHK-
1M, 3aJjaHHON mapametpudecku. [IpousBoanbie u nuddepeHianbsl BRICIIUX TOPSAKOB. Teopembl
Pomnns, Jlarpanxa, Komu. Beraucnenne npeaenoB ¢ NoMolbio npasuia Jlonurans.

Paznen 5. UccnenoBanue rpadpuka pynknnu. Bospactanue u yopiBanne QyHKIHU. DKCTPEMYMbI
¢GbyHKIMU. BBHITyKI0CTh, BOTHYTOCTh, U TOYKU Tiepernda ¢pyHkuuu. AcuMntorel. Cxema mocrpoe-
Hus rpaduka GyHkuud. 3a1aun Ha HAUOOIIbIIIee U HAUMEHBIIIEE 3HAYCHUS (DYHKITHH.

II cemecTp
Paznen 1. Heonpenenennbiii uurerpai. {ubdepenunan pynkuuu. @opmyna Teiinopa. [Honstue
HeomnpeaeneHHoro uaTerpaita. OCHOBHbBIE METOIBI M (POpMYJIBI MHTETpUpOBanus. HTerpupoBanme
paIMoOHaIbHBIX (PYHKIMH U HEKOTOPBIX APYTUX KJIACCOB (PYHKIIHIA.

Paznen 2. Onpenenennblii muterpaJ. [lonstue onpeneneHHoro nurerpaita. OCHOBHbIE CBOWCTBA
orpeJieieHHOro uHTerpaina. CBs3b ¢ HEONpeeNeHHBIM MHTerpaioM. I'eomerpuyeckue u pusnye-
CKH€ MPUJIOKEHHUS ONpeJesIeHHOTo uHTerpana. [lonsarue HecoOCTBEHHBIX MHTErpanoB 1-ro u 2-ro
pona. [Ipu3Haku cXOIUMOCTH.

Paznen 3. @®yHKIMHN HECKOJIBKHUX NepeMeHHbIX. MeTpuueckue u eBKJIMI0BBI pocTpaHcTBa. [1o-
HATHE (YHKIUM HECKOJIBKMX NepeMeHHbIX. [Ipenen. HenpepsiBHOCTh. YacTHble MPOU3BOJHBIE.
Huddepennunan. [IpouszBoansie cinoxHoi pyHkuuu. Hessusle pynkunu. [IponsBoanas mo Hanpas-
nenuto. I'panuent. KacaTtenpHas MmI0CKOCTh M HOpMallb K noBepxHocTH. Popmyina Teinopa. Dkc-
TpeMyM (PYHKLHU HECKOJIBKUX NEPEMEHHBIX.

[Ipn peanuzauuu IUCHUIUIMHBI (MOJIYJIsSI) OpPraHU3yeTCsl MpakTHYecKas MOJrOTOBKAa IyTEM
MIPOBE/ICHUS PAKTUYECKUX 3aHATUH, IPEAyCMAaTPUBAIOIIUX YYacTHe 00YUYaIOIIUXCs B BBITOTHEHUN
MPaKTUYECKUX 3aJJaHu, CBSI3aHHBIX ¢ Oy Tyiel mpodecCHOHaIbHON AesITENbHOCTHIO.

[IpakTryeckasi MOArOTOBKA MPU U3yYEHUU AUCLUIUIMHBI PEATU3yeTCs:

- HETIOCPEJICTBEHHO B YHUBepcuTeTe ((puinane);

- B CTPYKTYPHOM IOJIpa3/ie]IeHuu yHHUBepcuTeTa ((puiamana), nperHazHaueHHOM Ui MPOBe-
JICHUS MPAKTUYECKOM MOATOTOBKH.

6 Ilepeyennb yueOHO-MeTOAUYECKOT0 O0ecTiedeHH sl MO JUCIHUIIHHE
Jlns obecriedeHust pean3aiiy MporpaMMbl JUCIUTUIHHBI Pa3paOoTaHb:

— METOJNYECKUE MATepUAIIbl K IPAKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM;
— METOAMYECKHE MaTepHalibl [0 OPTaHU3aALUU CAMOCTOSITEIbHON paboTHl 00YYaIOLIIXCS;
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— METOJUYECKUE MaTepHaJIbl 10 OPTAaHU3ALUN U3YUYECHHS TUCHUILTUHBI (MOIYJIs) C IPUMEHEHU-
€M 3JIEKTPOHHOTO 00yUYeHUs, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI;

— METOJIMWYECKUE PEKOMEHJIAIUU JUIsI O0YYaIOIUXCS C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMHU 370-
POBbSl 1 MHBAIMJIOB 110 OCBOCHUIO IIPOTrPaMMBbI JUCLIMIUIMHBI;

— MeToJauyeckoe obecrieyeHrne MHHOBAIIMOHHBIX (DOpPM yueOHBIX 3aHSATHH U MPOY.

Meroauueckre MaTepHaibl 10 JUCIUILTHHE (MOIYIII0) B 00pa3oBaTeIbHOM porpaMMe B 11e-
JIOM TIPEJICTaBICHBI Ha O(pUIIMATHFHOM caiiTe 0Opa3oBarenbHON opranm3anuu (pasaen «CeeaeHus 00
oOpa3zoBarenibHOM opranusauny — Oopazosanue — OOpa3oBaTe/IbHbIC IPOIPAMMBI).

7 @oH OLIEHOYHBIX CPEIACTB MO AUCHHUILIUHE

Jnst arTecTanuy 00y4aromuxcsi Ha COOTBETCTBUE MX MEPCOHAIBHBIX JTOCTUKEHUH TTOATAITHBIM
TpeOoBaHUsIM 00pPa30BATEIBHOM MPOrpaMMBbI MO JUCHUIUIMHE pa3paboTaHbl (OHIBI OLIEHOYHBIX
CpPEACTB, TIO3BOJISIFOIINE OLEHUTh PE3ybTaThl 00yUeHHs (3HAHHS, YMEHUS, HaBBIKH) U CPOPMHPO-
BaHHbIE ((hOpMUPYEMBIE) KOMIIETEHIUH.

Ot (QOHABI BKIIOYAIOT TEOPETUYECKHUE BOIPOCHI, THUIIOBBIC MPAKTHUYECKUE 3aJaHHS, KOH-
TPOJBHBIE PA0OTHI, TOMAIIHKE Pa0OTHl U KPUTEPUH WX OLCHUBAHUS M WHBbIC OIICHOYHBIC MaTepua-
JIbl, UCIOJb3yEMbIE NPU MPOBENECHUU MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKY-
TOYHOM aTTecTaluu.

@DOH/IBI OIICHOYHBIX CPE/ICTB MPEACTABICHBI B IPUIIOKEHUU K pabodel mporpaMme.

[Tpn HEOOXOAMMOCTH O0YHYAIOMINECS C OTPAHNYCHHBIMH BO3MOXKHOCTSMH 37I0POBbSI M HHBA-
Tl 00ECTICYMBAIOTCS OLIEHOYHBIMU MaTepuaiaMH B OpMax, aJallTHPOBAHHBIX K OTPaHHMYCHUSIM
UX 37I0POBBSI U BOCIIPUATUS HH(OPMALIUH:

sy ¢ HapyweHuamu 3penus:

— B Ie4YaTHOM hopMe yBeIMUEHHBIM HIPUPTOM,

— B (hopMe AIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.

Hns nuy ¢ napywenuamu cyxa:

— B Ie4atHo# dopme,

— B (OpMe DIIEKTPOHHOTO JIOKYMEHTA.

s auy ¢ HapyweHuamu OnopHo-08UeamenbHO20 annapama.

— B medatHo# dopwme,

— B (OopMe AIIEKTPOHHOIO JOKYMEHTa,

— B (hopme aynuodaiina.

8 PecypcHoe o0ecnieuenue
Ilepeyennb auTEpaTyphI
Ocnognas yuebnasa numepamypa

1. Ilunaues, B. C. Maremaruueckuii ananu3. Teopus U mpakTuka : yuebHoe nocobue / B.
C. lunayeB. — 3-e u3a. — Mocksa : UHOPA-M, 2019. — 351 ¢. — (Beicmiee o6pazo-
Banue). - ISBN 978-5-16-010073-9. - Tekcr : onekrponHbii. - URL:
https://znanium.com/catalog/product/989800 (mara ob6pamenus: 26.04.2023). — Pexum
JOCTyTa: 10 MOIHUCKE.

2. lllepmmues, B. I'. Maremarnueckuii ananus : yuyeOHoe mocooue / B. I'. IllepmneB. —
Mocksa : UTHOPA-M, 2019. — 288 c¢. — (Briciiee obpazoBanue: bakanaspuar). - ISBN
978-5-16-005488-9. - Teker : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1008011 (mara obpamenus: 26.04.2023). — Pexum
JOCTyTA: 1O MOJITUCKE.

3. llunaues B.C. Beicmias MmatemaTtwka: Y4eOHUK UIsi BY30B. - 5-¢ wm3a.crep. - M.:
Beicur.ak., 2000. - 479 c.: un.; lllunaves, B. C. Bricias matemaruka : yueonuk / B. C.
[unaues, B. C. Bricias maremaruka : yuyeOnuk / B. C. lllunaueB. — Mocksa : TH-
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OPA-M, 2023. — 479 c. — (Bsicuiee obpazoBanue). — DOI 10.12737/5394. - ISBN

978-5-16-010072-2. - Teker : AJIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1894562 (nata oOpamenus: 05.05.2023). — Pexum

J0CTyMa: 10 HOIUCKE.

Jlonoanumenvnan yueonan tumepamypa
Hanxko ILE. u np. Beiciiasg MaTemaTuka B ylpaXHEHUX U 3aaadax. B 2-x gactax. U.1. Uzn.
5-e, ucrnp. Yue6. nmocodue misa Bry3oB / [LE. [lanko, A.I'.ITonog, T.5. KoxxeBHukoBa. - M.:
N3narensckuit gom "Onukc 21 Bex:Mup u odbpaszosanue", 2003. - 304 c.:ui.
Hauxko IL.E. u ap. Briciias matemaTuka B ynpaKHEHUIX U 3a7a4ax. B 2-x gactsax. U.2.
Wzn. 5-e, ucnp. Yue6. mocodbue amns Bry3oB / [1.E.[lanko, A.I'.Ilonos, T.5.KoxxeBHuKOBa. -
M.: U3narensckuii joM "Onukce 21 Bex:Mup u obpazoBanme", 2003. - 414 c.:m.
Kmumenko, K.I'. Mertonsl penieHns HEKOTOPBIX 33124 U30paHHBIX pa3/IesioB BBICIICH Ma-
tematuku. : mpaktukyM / K. I'. Knumenko, E. A. Ko3nosckuid, I'. B. JleBunikas. - M. : [Ipo-
merteii, 2014. - 107c¢. - ISBN 978-5-7042-2529-4.
[TankuH, A. C. 3aiauu ¢ pelieHusAMH 10 BbICHIEH MaTEMaTUKE, TEOPUH BEPOATHOCTEH, Ma-
TEMaTUYEeCKOW CTATHCTUKE, MAaTEMAaTHUECKOMY ITPOTrPAMMHUPOBAHHMIO : yaeOHOe mocodue / A.
C. llankus. - 11-e u3n., nepepad. - Mocksa : 3narenscko-Topropas kopropanus «/Jlami-
koB 1 K°», 2023. - 402 c. - ISBN 978-5-394-05448-8. - TekcT : anekrponHsbIil. - URL:
https://znanium.com/catalog/product/2082512 (nara o6pamenus: 05.05.2023). — Pexxum n0-
CTyTIa: MO MOAIHICKE.
[epmnes, B. I'. Marematuyeckuit aHanm3: COOPHUK 3314 C PELICHUSIMU : y4eOHOE Moco-
oue / B. I'. [llepmraeB. — MockBa : UTHDPA-M, 2022. — 164 c. — (Bricmiee o6pa3oBanue:
bakanaspuar). - ISBN 978-5-16-005487-2. - Tekcr : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/1127714 (nara o6pamenus: 27.04.2023). — Pexxum no-
CTyIIa: MO MOATHCKE.
Ilepuoanueckue U31aHUuA

. Bectnuk Mockosckoro ynusepcutera. Cepust 1. Matemaruka. MexaHuka: Hay4HbIN XKyp-

Han / Yupeautens: MI'Y um. M.B. Jlomonocosa; ri. pea. Uybapukos B.H. — M.: ®T'BOY
BO MI'Y um. M.B. JlomonocoBa — XypHan BeixoauT 6 pa3 B rof. - OcHoBan B 1960 rony. -
ISSN 0579-9368. — Tekcr : anexTpoHHbIA. [lonHBIEC 2JIEKTPOHHBIE BEPCUU CTATEH KypHaja
JOCTYTIHBI 1o MOJIHNCKE B «East View»:
https://dlib.eastview.com/browse/publication/9045/udb/890

Bectuuk Cankr-IletepOyprekoro yauBepcuteta. [lpukinagnas matematuka. Mupopmartuka.
[Ipomeccsl  ympaBieHUs: HAyYHO-TEOPETHYECKUU KypHan / VYupeautenb: CaHKT-
ITerepOyprckuit yausepcurer. - CII6.: CIIOI'Y. — XKypnan Beixoaut 4 pasa B roa. - OcHo-
BaH B 2010 roxy. - ISSN 1811-9905. — Tekcr : anekTpoHHbI. — [loJIHBIE JIEKTPOHHBIE BEp-
cUH cTaTed  JKypHajga  JOCTYIIHBI 1o MOJINCKE B «East  View»:
https://dlib.eastview.com/browse/publication/71227/udb/2630

IMpodeccuonanbubie 6a3bl JAHHBIX H HHPOPMALIMOHHBIE CTPABOYHbIE CHCTEMBI

9BbC «Znanium.comy: https://znanium.com/

OBC «Jlanwy: https://e.lanbook.com/

OBC «tOpaiit»: https://urait.ru//

9BC «YHuBepcuterckas onbmuoTrexa oHmaita»: https://biblioclub.ru/

Hayunas snexkrponnas 6ubnuoteka (PYHOB) «eLIBRARY.RUx: http://elibrary.ru

Hanmonanwsuas snexrponnas oubnamoreka (HOB): http://H306.pd/

bazbl naHHBIX poccuiickux KypHanoB komnanuu «East Viewy: https://dlib.eastview.com/
Hayunuvie nouckogwle cucmemul

ArXiv.org - Hay4HO-TIOUCKOBAasi CHCTEMa, CIEIUATU3UPYETCS B 00JIACTAX: KOMIBIOTEPHBIX

HayK, acTpopu3uku, GU3NKH, MaTEMaTUKH, KBAHTOBOM Onosoruu. http://arxiv.org/
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http://vestnik.math.msu.su/ru/editors/chubarikov
https://dlib.eastview.com/browse/publication/9045/udb/890
https://dlib.eastview.com/browse/publication/71227/udb/2630
https://znanium.com/
https://e.lanbook.com/
https://urait.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://arxiv.org/
http://arxiv.org/

2. Google Scholar - mouckoBas cuctema 1o Hay4YHOU JUTEparype. BkirodaeT craTbu KPYITHBIX
HAy4YHBIX HW3JIATENIbCTB, APXWBHI TPEIPHHTOB, MyOJIMKAIMM HA CalTaX YHUBEPCHTETOB,
Hay4HBIX OOIIECTB U APYIUX HAyYHBIX opraHu3amuii. https://scholar.google.ru/

3. SciGuide - HaBuraTop 1Mo 3apy0OeKHBIM HAYYHBIM DJIEKTPOHHBIM PECypcaM OTKPBITOTO JI0-

cryma. http://www.prometeus.nsc.ru/sciguide/page0601.ssi

Ilpogpeccuonanwvnuie pecypcol cemu « nmepnemy»

OTtkpeITOE 00pa3oBaHue https://openedu.ru/

Oo6pazoBarenbHbli MaTemaTndeckuii caiit EXPonenta.ru  http://exponenta.ru/default.asp

Maremarnueckuii caiit Math.ru http://math.ru/lib/

Caiit PAH HUuctutyT BeruncnutensHoi MatemaTtuki. http://www.inm.ras.ru/

A WN =

Ilepeyenb UHMPOPMANMOHHBIX TEXHOJOIWH, HCHOJb3yeMbIX TMPH OCYHIECTBJIEHHH
00pa30BaTeJILHOI0 NMpOoIecca, BKJIKWYAsA NMPOrpaMMHoOe o0ecriedyeHue, MH(POPMAIMOHHbIE
CNPaBOYHbIE CUCTEMBI

[TpoBeneHuNe JIEKIMOHHBIX 3aHSATUNA MPEANONaracT UCHOIb30BaHUE KOMIUIEKTOB CJail0B U
IIPOrpaMMHBIX IPe3eHTAlUN M0 PaCCMAaTPUBAEMbIM TEMaM.

JIyist BRITIOJTHEHUS 3aJJaHAA CaMOCTOSITEIIBHON TIOJATOTOBKH O0yYaronIuecs: 00eCIeYnBatOTCs
JUTEPaTypoil, a TaKKe B ONPEACIEHHOM IMOPAAKE MOTYT MOIYy4aTh JOCTYN K MH(POPMALMOHHBIM
pecypcam MHTepHeTa.

Jucuumirza obecrieyeHa HeOOXOMMBIM IPOrPaMMHBIM 00eCIIeYeHUEM, KOTOPOE HaXOUT-
csi B cBoOogHOM ntoctyme (mporpammsl OpenOffice, cBoOoaHas TUIIEH3MS, KO I0CTyNa He TpeOy-
eTcs).

B ¢ummane «IIpoTBHHO» rocynapcTBEHHOTO yHUBEpcUTeTa «/J[yOHa» co3maHbl yClIOBUS s
o0y4yeHMs JIOAe ¢ OrpaHMYEHHBIMU BO3MOYKHOCTSIMM: MCIIOJIb30BaHME CIELMaIbHBIX 00pa3oBa-
TEJIbHBIX NMPOTPaMM U METOIO0B 00y4EHHUs, CHIEIHATbHBIX YYEOHUKOB, yUeOHBIX MOCOOUN U JUIaK-
THYECKUX MaTepHaliOB, CIELUANBbHBIX TEXHUYECKHX CPEICTB O0YUYEHUsI KOJUIEKTUBHOTO U WHIWBU-
NyaJbHOTO TOJIb30BaHUs, MPENOCTABIEHUE YCIYT acCUCTEHTa (IOMOIIHMKA), OKa3bIBAIOIIUM 00Y-
YAIOIUMCS HEOOX0AUMYIO TEXHUYECKYIO TOMOIIb, 0OecreueHre JOCTYIa B 3aHUsl OPTraHU3al1H.

HmeeTcst yHuBepcallbHOE CPEACTBO JJIsl OIbEMa U MepEMEILEHUS] HHBAIUIHBIX KOJIICOK —
naHayc-margopma CKIaaHOM.

CrneuunanbHble yUeOHUKH, y4eOHbIE TOCOOUS U TUAAKTHUYECKHE MaTepUabl, B TOM YHCIE B
(dopmare neyaTHbIX MaTepuanoB (KpynHbIN mWpudT win ayauodaitiel) umerorcs B 9bC, Ha koTo-
phle noanucad Gpuinai.

Hanuuue Ha caiite cipaBoYHON MH(POPMALIMU O PACIUCAHUN YYEOHBIX 3aHATHH B aanTUpoO-
BaHHOI (opMe JAOCTYNMHOM AJi 00yYaroIIMUXCsl C OTPAaHMYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS, SIB-
JISTFOIIMXCSL CIETIBIMU MM CITA00BUISIIIIUMH.

Onucanue MaTepHaJIbHO-TEXHUYECKOH 0a3bl

O6yqa10mnecs1 M3 YHCJla UHBAJIMAOB U JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTAMH 300POBbA
MOTYT HMCIOJIB30BaTh CIEUATN3UPOBAHHOE ITPOrpaMMHOE U MaTepHallbHO-TEXHUYECKOe olecreye-
HUe:

— oOyuaromuecs: ¢ HapyIIEHUSIMH OITOPHO-ABUTaTEILHOIO anmnapaTa Mpu He00X0IUMOCTH MO-
YT HCIOJIb30BaTh aJalTHBHBbIE TEXHUYECKHE CPEJCTBA: CHEIHAIbHO O0O0pYy/IOBaHHBIE
JOKOMCTUKH, YBETMUCHHbIE BHIHOCHBIE KHOIKHU, KJIIABUATYPHI C OOJIBIIMMH KJIABUIIIAMHU.

— oOyyaromuecs ¢ OrpaHMYEHUSIMU T10 3PEHUI0 MOTYT MPOCIYyIIaTh JOCTYIHBIA ayauoMare-
pHaj WM NPOYUTATh TEKCTHI, YBEIMYUB IIPU(T HA IKpaHE MOHUTOpA KOMIbIoTepa. Peko-
MCHAYCTCA HCIIOJIB30BATh DKPAHHYIO JIYITY U APYTHUEC BU3YAJIIBHBIC BCIIOMOTI'aTCIIBHBIC CPE-
CTBa, 4TOOBI U3MEHHUThH MIPU(PT TEKCTa, MEKCTPOUHBIH MHTEPBAJ, CHHXPOHHU3AIUIO C PEYbIO
U T.J., IPOrpaMMbl SKPAHHOTO JIOCTyMNa (CKPUHPUAEPHI ISl MPOYTEHUSI TEKCTOBOW HHDOP-
MallMM 4Yepe3 CHHTE3UPOBAHHYIO peub) W/WIM BKIIOUUTH (DYHKIHMIO «IKPAHHOTO AMKTOPA»
Ha TIEPCOHAILHOM KOMITBIOTEPE ¢ onepanronHon cuctemoit Windows 7, 8, 10.
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— oOyyaromuecs € OrpaHMYEHUSMU IO CIyXy MOTYT BOCIIOJIb30BAThCA KOMITBIOTEPHOM
ayJIMOTapHUTYPON TIPU TPOCTYIIMBAHUM HEOOXOIMMOHN MH(pOpMAaMU W MOPTATHUBHOW WH-
nykiuoHHo# cucremoit cepun «MCTOK».

[Tpr HEOOXOAMMOCTH OOYYAIOIIHUECs C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBbSI U MHBA-
JIUIBI 00ECTIEYMBAIOTCS MTEYaTHBIMM U (WJIH) 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamu (o0pa-
30BaTeNIbHAs MpOrpamMma, yaeOHbIe TOcoOus U Jip.) B (hopMax, aJaiTUPOBAHHBIX K OTPaHHYCHUSIM
UX 37I0POBbsI U BOCIPUATHS HH(POPMALIUU:

JList TUI ¢ HapyIICHUSIMH 3PCHUS

— B IeyaTHOU (opMe yBeIUYEHHBIM MIPUGTOM,

— B (hopMe TEKTPOHHOTO JJOKYMEHTA,

— B dopme ayauodaiina.

JLyist TUI ¢ HapyIISHUSIMH CITyXa!

— B Te4aTHou dopwme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

Jlist U1 ¢ HapyUIeHUsIME OIIOPHO-/IBUTATENILHOTO arlapara:

— B IIeYaTHOU opme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina.
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IIpuioxkenue k paboueil mporpaMme TUCIUTUIUHBI
(I)OH)ILI OLICHOYHBIX CPECIACTB

Onucanue nmoxkasareJjei u KpPpUTEPUEB OLNCHUBAHUA KOMHeTeHIII/Iﬁ, a TAKIKE IIKAJI OCHUBaAHUA

B pesynbrare ocBOeHUS TUCHIUTIINHBI «MaTeMaTHueCKUi aHaIM3» IPOorpaMMbl 6akainaBpoB 1o HampasieHuto noarotoBku 09.03.01 Mudopma-
THKA ¥ BBIYMCIUTENbHAS TEXHUKA) C yUYETOM HAMPaBICHHOCTH OakanaBpckoi mporpammbl — «[IporpaMMHoe obecrieueHrne BRIYUCIUTEIbHON TEXHUKU
Y aBTOMATHU3UPOBAHHBIX CHCTEM» BBIITYCKHUK JOJHKEH 001a1aTh CIEIYIOIIMMH KOMIIETCHIIUSIMU:

OIIK-1. Cnocoben MMPUMCHSATb €CTCCTBCHHOHAYYHBIC U O6H.[CI/IH)KeHepHLIC 3HaHHA, MCTOAbI MAaTCMATHUYCCKOI'0O aHaJiu3a U MOACIIMPOBAHUA B

pohecCHOHATLHOM IS TEIIEHOCTH.

KPUTEPUU OLHEHUBAHUA
WHIMKATOP JIO-
CTHXKEHUA PE3Y.JII;T01?1'£1:K(;):$;‘IEHI/IH
KOMHIETEHIINN INKAJIA oneHnBaHus
(K01 M1 HAMMEHOBAHUE)
1 2 3 4 5
Xopoliio 3HaeT 00J1acTh OTIM4YHO 3HaeT 00J1acTh
Bb-OIIK-1.1: JIemoH- ITnoxo 3HaeT oGacTe Y 1OBIETBOPUTENBHO 3HAET
oTpezieNIeH s] OCHOBHBIX OTIpeIeNIeH sI OCHOBHBIX
CTPUPYET 3HAHHUS TOJIO- OTIpEICJICHHSI OCHOBHBIX | 00JIaCTb ONpeeIeHUs OC- N .
> N 3JIEMEHTApHBIX (PYyHKINH, AJIEMEHTAPHBIX QYHKIHIA,
JKEHUH U 3aKOHOB, SIBJIE- JJIEMEHTAPHBIX (PYHKIHMH, | HOBHBIX 3JIEMEHTAPHBIX
N o onpezeNeHNe Mpeena olpezieNeHre mpeaena
HUI U IPOLIECCOB €CTe- OTtcyTcTBHE | OIpeneNneHue npeaena ¢byHKUUMH, onpeaencHue YHKIUIH, IORATHS Hempe- | dhyHKIM, TOEATHA He
CTBEHHOHAYYHBIX U 00- 3HaHUU ($yHKUWM, TOHATHS He- npeznena QyHKINUMU, TOHS- YHRHHH, enp YHICU, T .
. N . PBIBHOM M pa3pbIBHOM NPEPBIBHON U Pa3pbIBHON
HIEWH)KEHEPHBIX JHCITU- MPEPHIBHON W Pa3pBIBHOW | THSI HEMPEPBIBHOM U pas- (byHKin. JlomyckaeT oT- by, He fomyckaer
IUIUH (byHKIIH. puiBHOU dyHKIMH. [lomyc- Y ) }% 5- YHKIIH. He Aoty
JIeNIbHBIE HerpyOble OmIn OIIMOOK.
KaeT rpyOble OMIMOKY. KH

17




Bb-OIIK-1.2: ®opmynu-
pyerT pelieHue cTaH-
JapTHHIX Tpodeccuo-
HaJIbHBIX 337124 C MpH-

He ymeer onpenenars
MPOU3BOIHYIO (PYHKLINH,
€€ reOMEeTPUYECKUMN 1
(hM3UIEeCKUit CMBICTIBI,

Y I0OBIETBOPUTEIHHO yMEET
OTIPEACIATH MPOU3BOTHYIO
(YHKINH, ee TeoMeTpHrye-
CKHH 1 PU3HICCKUI CMBIC-

Xopouio yMeeT OnpeaesisiTh
MPOU3BOAHYIO (YHKITUH,
TEOMETPUICCKUN 1 hH3HIe-
CKHIA CMBICIIBI, OCHOBHEIE

B cosepuieHCcTBE pa3BUTO
YMEHHE OTPEAEISATH IMPO-
U3BOAHYIO (DYHKITUH, €€
TCOMETPHUYCECKUH U (Hr3H-
YECKHUM CMBICIIBI, OCHOB-

OTCyTCTBHE | OCHOBHBIC IPaBUJIA U JIbI, OCHOBHBIC TIpaBUJIA U npaBuia U Gopmysl aud-
MEHEHUEM €CTECTBCHHO- - HbIC TIpaBWIIa ¥ HOPMYITBI
YMEHUH thopmyier muddepeHu- ¢dopmyiel muddepeHIupo- | GepeHIupOBaHMs, TPUMe-
HAYYHBIX U OOLICHHKE- . mudhepeHInpoBaHus,
. pOBaHUs, TPUMEHSITh BaHUsI, IPUMEHATh PopMmy- | HATh Gopmymny Telinopa.
HEPHBIX 3HAHUM. . 2 OPUMEHSTH (GOPMYITY
¢dopmyny Teitnopa. 1y Tennopa. Jlomyckaer JlomyckaeT oTaesbHbIE He- N
Teinopa. He nonmyckaet
rpyObIe OIIMOKH. rpyObIe OIIMOKH.
omnOoK.
OITK-1.3. CreTeMHO [IpakTudecku coBceM He Brnaneert B coBepiieHCTBE
HOIXOIHT K BEIGODY Me BJIaJICCT HABBIKAMU pe- VY I0BIETBOPUTENBHO Bla- | XOPOIIO BIAJCET HABbIKA- | HABBIKAMU PEIICHHUS 3a-
py IICHUS 3a/1a4 MaTeMaTH- | JIeeT HaBbIKAMH PELICHUS MU pelleHHs 3a7a4 MaTeMa- | Jlad MaTeMaTHYECKOr0
TOJIOB MOJICITUPOBAHUS U
N YEeCKOoro aHaiuza, Audde- | 3a1a4 MaTeMaTHIECKOTO TUYECKOTO aHaIu3a, aud- aHanuza, nuddepeniupo-
BBICIIICH MaTeMaTHKH, OtcyTcTBHC
N pEHLIUPOBAHUA U UHTE- aHanm3a, 1uddepeHaupo- (epeHIMpPOBaHMSI U UHTE- BAHUA U UHTETPUPOBAHUSA
BKJIXO4ass MaTeMaTuyc- BJIaACHUU
CKHif AHATH, JUTS perie rpupoBanus. OTCYTCTBY- | BaHUS M UHTETPUPOBaHUs. | rpupoBaHus. Jlomyckaer JUTSL PEIICHUS 33714 TPO-
’ P IOT HaBBIKK caM000pa3zo- | Jlomyckaer rpyObie OMO- | OTACIbHBIC HErPyOble (heccuoHAIBHOM JIeATENb-
HUS 33124 Ipodeccro-
. BaHMUSL. KH. OIIHNOKH. HocTH. He momyckaer
HaJIBHOU ACATCIIbHOCTH.
OIIMOOK.
E€MOHCTPHUPYET CIa0bIi E€MOHCTPHPYET YAOBJIC- N EMOHCTPHUPYET OTIINY-
it TpUpyeT il pupyeT ya JleMOHCTpHpYeT XopotHii HAeMoncTpupy H
Bb-OIIK-1.4: Pemraer 3a- YpPOBEHb YMEHUI pelie- TBOPUTEIIbHBIN YPOBEHb OBCHE VMOHHH pemerys | TP YPOBEHb yMEHUH
Jauu npohecCHOHATbHOM HUS 337124 ipodeccro- YMEHUH pelieHns 3aa1ad zfnaq 0 Z (beccnoflaanoﬁ perreHus 3a71a4 npogec-
JIESITEIIBHOCTH ¢ TIPUME- HAJLHOU JICATENILHOCTH C | MPOPECCHOHANBHOU Jies- P CHOHAIILHOU JIeATEIHHO-
OTCYTCTBI/IC JACATCIIBHOCTU C IIPUMCHE-
HCHUEM METOA0B MaTe- o MIPUMCHCHHUEM MECTO/I0B TCJIBHOCTU C IPUMCHCHHUEM CTHU C IPUMCHCHHUEM MC-
yMEHUH HUEM METOJ/IOB MaTEMAaTH-

MaTH4YCCKOro aHajiu3a u
MOACIIMPOBAaHUA.

MaTeMaTHYECKOT0 aHaJH-
3a U MOJISITUPOBaHUs, HO
JIOMYCKaeT T0CTaTOYHO
CEPBE3HBIE ONTHOKH.

METOI0B MAaTEMaTHYECKOTO
aHaNM3a U MOJISITUPOBAHHUSA,
HO OT/IETIbHBIE HETPYObIe
OIINOKH.

YECKOr0 aHaIu3a U MOJIe-
HI/IpOBaHI/IH, HC I[OHYCKaeT
OIIHNOOK.

TOOOB MAaTEMATUUYCCKOI'O
aHaJM3a ¥ MOJIEIUPOBa-
uust. He nomyckaet omu-
OOK.

18




B-OIIK-1.5: O6pabatsi-
BAeT pacyeTHbIC U IMIIU-
pUdecKre JaHHbIE 00
obbpekTax mpodeccruo-
HAJILHOU eATEIbHOCTH
Pa3IMYHBIMH TEOpETHYE-
CKUMH U SKCIIEPUMEH-
TaJIbHBIMH METOJaMH

OtcyTcTBHE
BJIaJICHUS

JlemoHCTpUpyeT cradbIit
YpOBEHb BIaAeHUs o0Opa-
OOTKOM pacUYEeTHBIX B dM-
MUPUIECKUX JaHHBIX 00
o0BbeKTax mpodeccuo-
HaJIbHOM 1€ATEIbHOCTH
Pa3IMIHBIMH TEOpETHYEC-
CKUMH U IKCIIEPUMEH-
TaJJbHBIMH MCTOJaMU,
JIOTMYCKAaeT IOCTATOYHO
CEPbE3HBIC OIIMOKU.

JemoHCcTpHpYyeT ynoBie-
TBOPUTENIBHBIN YPOBEHb
BIIaZicHUS 00paboOTKOI pac-
YETHBIX W AMITUPUICCKUX
JTAaHHBIX 00 00BEKTaX MPO-
(heccHoHANBHON ACATEb-
HOCTH Pa3InYHbIMHU TeOpe-
TUYCCKUMMU U SKCIICPHUMCH-
TaJJbHBIMHU MCTOJaMH, HO
OTJIebHEIE HETPyObIe
OINOKH.

JeMoHCTpUpyeT Xopolnii
YpOBEHb BIaieHus1 00pa-
OOTKOM pacueTHBIX U IMIIH-
PUYECKUX TaHHBIX 00 00b-
eKTax mpodeccHoHaTbHOU
JIEATEIILHOCTU PA3TNIHBIMU
TEOPETUYECKUMHU U IKCIIe-
PUMEHTAITLHBIMH METO/A-
MM, IOYTHU HEC JOITYCKACT
OIMOOK.

JlemoHCTpUpYyeT CBOOOI-
HOE U YBEPEHHOE BJIaJIc-
HHS 00pabOTKOM pacyeT-
HBIX W OMIIUPHICCKHX
JTAaHHBIX 00 00BEKTaX
po¢eCCHOHATTLHOM esI-
TEJILHOCTH Pa3InIHBIMU
TEOPETHUCCKUMHU U IKC-
NEPUMCHTAJIbHBIMH MCTO-
namu. He nomyckaer
OIINOOK.
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[Ipu GanabHO-pEUTUHIOBOM cHCTEME BCE 3HAHHWS, YMEHHUS U HaBBIKH, IPUOOpETaeMble CTY-
JICHTAMH B Pe3yJIbTaTe U3yUeHUs JUCIUIUINHBI, OIEHUBAIOTCS B OalIax.

Onenka kayecTBa pabOThl B pEHTHHIOBOI crcTeMe SBISIETCSI HAKOMUTEIbHON U UCTIOJIb3YEeTCs
JUTSL OTICHUBAHMS CHCTEMHOU pabOThI CTY/ICHTOB B TEYCHHUE BCETO MIEPHOAA OOYUCHHS.

HroroBoii popmoii kKOHTpPOJsE B 1-M cemecTpe siBjsieTcs 3a4éT ¢ omeHkoil. [lo utoram
paboThI B ceMeCTpe CTYACHT MOXKET MOIyYUTh MaKCUMallbHO 76 OaiioB. Ha 3auére cTyaeHT MoxeT
HaOpatb MakcuManbHO 50 6aoB.

Pacrnipenenenue 6amioB o BuaaM padoT, GOPMUPYIOIIUX PEUTHHTOBYIO OIIEHKY pabOThI CTY-
JICHTA, OCYIIECTBIIIETCS CIEAYIOIINUM 00pazoM:

Buasl pador MakcuMaabHOe KOJIHYECTBO 0AJIJIOB
ITocemaemocTh 16
KoHnTtponwsHas padora I1P-2.1 30
KonrtponbHas paborta [1P-2.2 30
[IpoMexxyTouHasi aTTecTalus (3a4eT C OIEHKOH) 50

dopmupoBaHue 3aU4ETHON OICHKH TPOUCXOUT CIICIYIOIIUM 00pa3oM:
—  omIMYHO — ipu Habope cBbiiie 90 OaIIoB;

—  xopomo — rpu Habope ot 71 10 90 6anios;

—  YJOBJIETBOPUTEILHO — IIpH Habope oT 51 1o 70 6amos;

—  HEYyJOBJETBOPUTENIBHO — IIpu Habope meHee 50-Tu OaoB.

Texyimuii KOHTPOJIb yCIIEBAEMOCTH OCYILECTBIISIETCS B IIPOLIECCE BBIIIOJIHEHUS TPAKTUYECKUX U
CaMOCTOSITEIILHBIX Pa0OT B COOTBETCTBUH C HIKE TIPHUBEACHHBIM TPAPUKOM.

I'paduk BbIMOTHEHNSI CAMOCTOSITEIBHBIX PA0OT cTyAeHTAaMH B 1-M cemecTpe

Henenu yueGHOTO mporecca

1[2(3]4[5[6[|7| 8 |9|10|11[12] 13|14 15|16 17
I1P-2.1 B3 33
[1P-2.2 B3 33

B3 — BeImaua 3amanusa

33 — 3amuTa 3agaHus
Hrorosoii ¢gopMoii KOHTPOJIsI BO 2—M ceMecTpe siBJIsieTcs IK3aMeH. MakcuManbHOe KO-
JIMYECTBO 0aJIJIOB, KOTOPBIE CTYACHT MOXKET Habpath 3a cemectp —70 Gamyos (1o 17 Gannos 3a mo-
CeIlaeMOoCTh JEeKIuH, 10 36 0ayuIoB 3a BBIIIOJIHEHNE BCEX KOHTPOJIbHBIX (ayAUTOpHBIX U ABYX [IP-
2), ¢ y4eTOM KauyecTBa BBINOJHEHUS, U 10 17 OanioB 3a aKTUBHYIO pabOTy Ha MPAKTUYECKUX 3aHs-
THUSAX).

Ecnu crynent HaOpan B TeueHue cemectpa He Oonee 50 OamioB, TO OH He JOMYyCKAaeTcsl K
9K3aMEHY.

Ecnu crynent HaOpain B TeueHue cemectpa oT 61 10 70 GaysioB, TO OH UMEET MPaBo MOTYYUTh
aBTOMATHUYECKYIO OLIEHKY «YIOBIETBOPUTEIHHO.

Ha »sx3amene cryneHT moxer HaOpatb 10 30 OamnoB. Kputepuil oneHku Ha sK3amMeHe —
MOJTHOTA M IPAaBUIIBHOCTH OTBETA HA BOIIPOCH OHIIETA.

HToroBas olLeHKa «XOpOLIO» CTaBUTCA, €CIIU CTyAeHT HaOpai oT 71 1o 85 6aiioB, «OTIMYHO»
- ecnii Habpaut ot 86 1o 100.

Buner pabot

Fpa(])mc BbINNOJIHEHUA CAMOCTOATEC/IBbHBIX paﬁOT CTYA€HTAaMH BO 2-m ceMecTpe

Henenu yue6Horo mpouecca

11 2|3(4|5|6]7 8 9110 | 11 | 12| 13 |14 | 15|16 | 17

I1P-2.3 B3 33

I1P-2.4 B3 33
B3 — Brimaua 3aganus 33 — 3aMra 3a1aHus

Buner pabot
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— TunoBbie KOHTPOJIBHBIC 3aJJaHUSI UJIM UHBIE MaTEepUaIbl, HEOOXOIUMBIE JJI OLIEHKU PE3Yb-
TaTOB O0yUYEHUS, XapaKTEPU3YIOIIUX ITAIbl (POPMUPOBAHUS KOMIIETEHIIUHI U (UJIK) JIJIs1 UTO-
TOBOT'0 KOHTPOJISI c(hOPMHPOBAHHOCTH KOMIICTCHIIUU.

[Iporienypa oOlCHUWBaHHS PE3yJbTaTOB OOYYCHWS HMHBAIHMIOB W JIUI[ C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbSI 10 JUCIUIUIMHE MPEIyCMAaTPUBACT IMPEIOCTaBICHUE WHGOpMAIUU B
(dbopmax, aganTUPOBAHHBIX K OTPaHUYCHUSIM HX 3I0POBbS U BOCIIPHUSTHS HHPOPMAIIHH:

— B IIe4aTHOH dopme,
— B IIeYaTHOM (hopMe YBEITMYCHHBIM HMIPUPTOM,
— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHbIll TMepeyeHb MOXET ObITh KOHKPETHU3MpPOBaH B 3aBUCHUMOCTH OT KOHTHHICHTA
o0yyJaronuxcs.

[Ipu HeoOxonumocTH oOywaromemycss uHBanuay u Jjuny c¢ OB3  mpenocrasnsercs
JIONIOJTHUTEIbHOE BpeMs JAJIs MOATOTOBKM OTBETAa HA 3ayeTe WIM dK3aMeHe. Y oOyuarolierocs
nHBaMAa U auna ¢ OB3 mmeercs BO3MOXKHOCTH BbIOOpa (DOPMBI KOHTPOJS HA MPAKTHYECKHX

3aHATUAX, 3a4YCTaX, OK3daMCHAX, IMOAXO0AA1IasA KOHKPECTHO AJI HETO.

MeToanyeckue YKazaHusdl K NPAKTHYC€CKUM 3aHATUAM

MeToaunueckoe odecrniedyeHrne HHHOBALMOHHBIX (pOpM yueOHBIX 3aHATHIT
Pa30op pa3nuuHbIX MOIeNei MpeICcTaBICHHs 3HAHU, 3a/1a4 MOJICIMPOBAHUS UHTEIICKTY-
ATLHOM eSITCITEHOCTH.
Jns yenemrnoro ocBoerust AOIT obyvaromumucs ¢ OB3 v HHBaTUAHOCTHIO MOTYT MIPUMe-
HATHCS TEXHOJIOTUY UHTEHCU(DHUKAIIUN 00yUYEHUSI.

TexHosornu nHTeHcHPUKALNH 00yUCHHUS

Texnoaorun Hean AanTupoBaHHBIE METOABI
[IpoGiiemuoe | PazBuTue mo3HaBaTebHOMN CIIOCOOHO- [TouckoBbIe METOMBI, TOCTAHOBKA TIO3HABA-
o0OyueHwue CTH, aKTUBHOCTH, TBOPYECKOH CAMOCTO- | TEIbHBIX 33/1a4 C y4ETOM UHAWBUYaTHHOTO

ATEIILHOCTH 00yUaroIuXCsl ¢ OTPaHu- COLIMAITLHOT'O OMBITa U OCOOCHHOCTEH 00Yy-
YCHHBIMHU BO3MOXXHOCTAMHU 310POBb U YJaromuxcs ¢ OrpaHu4YC€HHbBIMU BO3MOKHO-
HWHBAJINI0B CTSAMHU 310POBbA U MHBAJINI0B
Konuenrpu- Co3nanue 0JIOYHON CTPYKTYpBI y4eOHO- | MeTobl, yUnThIBAIOIINE TUHAMUKY U YPO-
poBaHHOE TO Mpoliecca, Hanboiee OTBEYaAroIIei BEHb PabOTOCTIOCOOHOCTH 00YYAIOMINXCS C
oGyueHHe 0COOEHHOCTSIM 37I0POBBSI 00YHYaIOIIMXCS | OrPaHMYEHHBIMHA BO3MOXKHOCTSIMH 3JJ0POBbS
C OrpaHMYEHHBIMHU BO3MOKHOCTSIMU Y MHBaJHJIOB
3/I0pOBbS M HHBAJINAOB
MonaynsHoe I'mbxocTh 00yueHus, ero npucmnocodie- | MaauBuayaIbHbIE METOAB OOYICHMSI: H/IH-
oOyueHne HHUE K MHAWBUAYAIbHBIM TOTPEOHOCTSIM | BUIYaJbHBIN TEMIT U rpaduK 00y4eHus ¢
00yyaromuxcs ¢ OrpaHUHueHHBIMH BO3- y4eTOM YpOBHsI 0a30BOH MOATOTOBKH 00Y-
MOKHOCTSIMH 370POBBS 1 MHBAJIHJIOB YaOIUXCS ¢ OTPAaHMYEHHBIMUA BO3MOXKHO-
CTSAMHU 310POBbS U MHBAJINI0B
Huddepenun- | Coznanue onTUMaIbHBIX YCIOBHN IS MeToabl HHANBUAYATBHOTO TUYHOCTHO OpH-
pOBaHHOE BBIABJICHUS NHIUBUIY AJIbHBIX UHTEPE- €HTHUPOBAHHOTO O0YUYEHHS C y4ETOM OTPaHHU-
oGyucHHe COB M CITIOCOOHOCTEW 00yUaIOIIIXCS C YEHHBIX BO3MOKHOCTEH 37IOPOBbSI U JIHY-
OTpaHUYEHHBIMHA BO3MOXKHOCTSIMH 3[10- | HOCTHBIX IICUXOJIOTO-(pU3HUOIOTUIECKUX 0CO-
POBBSI I UHBAJIUIOB OeHHOCTeH
PazBuBarommee | OpmeHTtanus yaeOHOTO mpoliecca Ha Bosreuenne 00yJarommxcs C OrpaHNYCH-
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TexHonorun Hean AnanTHpoOBaHHbIE METOAbI
oOyueHue NOTEHIHUAJIbHBIE BO3MOKHOCTH 00yua- HBIMH BO3MOKHOCTSIMH 3/I0POBbSI H UHBAIIH-
IOLIMXCSI C OTPAHUYCHHBIMU BO3MOXHO- | OB B Pa3JIMUHBIC BUBI ACATEILHOCTH, Pa3-
CTSIMH 37I0POBBSI K MHBAJIUIOB BUTHE COXPAHHBIX BO3MOKHOCTEH
ComnmanbHO- MojenupoBaHye MPEIMETHOTO U COIIH-
aKTUBHOE, MH- | aJbHOTO CONepKaHus yueOHO nesi- MeToabl counanbHO-aKTHBHOTO 00YYEHUS,
TEPaKTUBHOE | TEIBHOCTH OOYYAIOIIMXCS C OTPAHUYCH- | UTPOBBIC METOABI C YIETOM COLUATBHOTO
oOyueHue HBIMH BO3MOXHOCTSIMHM 3/10POBbSI M HH- | OIBITA 00YYAIOIIUXCS ¢ OTPAaHMYCHHBIMH
BaJINJIOB BO3MOXHOCTSIMH 310POBbsI U HHBAIH/IOB
PedrnexkcuBnoe | IHTepakTHBHOE BOBJIECUEHUE 00yUalo- WHTepakTHBHBIE METOIBI O0YUYEHUS, BOBIIE-
o0yueHue, HIMXCS C OTPAaHUYCHHBIMU BO3MOKHO- YeHre 00y4arouXcs ¢ OrPaHnYeHHBIMHU
pasBUTHE KPU- | CTSAMH 3I0POBbS U HHBAIUIOB B IPYTI- BO3MOXHOCTSIMU 37I0POBbS ¥ HHBAJIHJIOB B
THYECKOTO MOBO# 00pa30BaTENbHBII MpoIiece pa3nuYHbIC BUABI ICSATEIBHOCTH, CO3/IaHUE
MBIIUICHUS PEQIIEKCUBHBIX CUTYallMi MO Pa3BUTHIO
aJICKBaTHOT'O BOCHIPUATHS COOCTBEHHBIX 0CO-
OeHHocTel
MynbTume- Onopa Ha KOMIIEHCATOPHBIE BOBMOKHO- | MyJbTUMEIHa-TEXHOIOTHH, Pealn3yeMble Ha
na- cTH 00yYarOIIUXCsl ¢ OTPaHMYCHHBIMU OCHOBE CTIEMAILHO CTPYKTYPHUPOBAaHHBIX
TEXHOJIOTUU BO3MOXKHOCTSIMU 3JIOPOBbSI U MHBAIUJOB | 0a3 JaHHBIX, DJIEKTPOHHBIX ITOCOOMI U yueo-
HUKOB U aJallTHPOBAHHOTO POTPaMMHO-
ammapaTHOro obecrieueHus u nepudepum;

Bce oOpazoBaTenbHbIE TEXHOIOTUN PEKOMEHYETCs IPUMEHATh KaK C UCIOJIb30BAHUEM YHU-
BEpCaIbHBIX, TAK U CIELUATBHBIX HHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX CPEJCTB, B 3aBUCHMO-
CTH OT BUJIa U XapaKTepa OrpaHUYEHHBIX BO3MOXKHOCTEH 3/10pOBbsI 00YyHarOIINXCS

TemaTnka caMOCTOSITEIbHBIX KOHTPOJIbHBIX padoT cryaenTos [1P-2

Ne
pa3iena
O6o- JUCIUILIM- K-Bo
3Ha- HBI HanMeHoBaHue caMOCTOATENbHBIX padoT
yeHue 4acoB
P2 1 3,4 Konrtponbhas pabdora no teme «[Ipeaen u npon3BogHas QyHKIIHN 18
e (1 cemectp) | (uHOUBUOYyanBLHOE 300aHUE 0N KAJHICOO020 CIMYOEHMA).
P22 5 Konrtponbnas pabdora no teme «lcciaenoanue rpadpuka GyHKIHN g
i (1 cemectp) | (uHOUBUOYaNBHOE 3a0aHUE Ol KAJHCO020 CIMYOCHMA). 3
P23 1,2 Konrtponbhas pabdora o teme «HTErpupoBanue» (uHousudyanbHoe 30
’ (2 cemectp) | 3a0anue O KAAHCO020 CMyOeHma).
P2 4 3 Kontponbnas padota no Teme « DyHKIINMH HECKOIBKHUX ITEPEMEHHBIX) 30
’ (2 cemectp) | (unousudyanvroe 3adamniue 015 KAHCO020 CIMYOeHma,).

Ilepeuenv 06s3amenvHbIX 6U008 YUeOHOU pabombl CyOeHma.
nocewjenue 1eKYUOHHbIX 3aHAMULL,

omeemvl Ha MmeopemuiecKue 60NPoCcyl Ha NPAKMUYECKUX 3AHAMUSX,
pelieHue npakmu4eckux 3a0ay U 3a0aHUll Ha NPAKMUYeCKUX 3AHAMUSX,
8bINOIHEHUE YCIMHBIX COOOWEHUIL.
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NunoBanuonHbie (pOpPMbI NPOBeIeHUS YUEOHBIX 3AaHATHH

KomunuecTBo
Bu yueOHbIx Hcronb3yemMble HHHOBAIIMOHHBIC (DOPMBI ITPOBEACHUSI
Cemectp . " akajieM. Ja-
3aHATHI y4eOHBIX 3aHSTHIA
COB
TIpakTrHueckue . 8
L 1T SAHSTHS Pa300p KOHKpETHBIX 3a/laHuil
Bcero: 8

[Ipouenypa MpOMEKYTOUHOM AaTTECTALMU MPOXOAUT B COOTBETCTBUU C «llosoxkeHnem
0aJIbHO-PEUTUHTOBOM CUCTEME OLIEHKH M TEKYIlleM KOHTPOJIE YCIIeBAEMOCTH CTYJEHTOBY, a TAaKkKe
«ITonoxeHnem 0 MPOMEKYTOUHOM aTTECTAllMU» YHUBEpCcHUTETa «J[yOHay.

AnantupoBaHHas pabodas mporpamMma y4eOHOW JUCIUILIIMHBI (MOIyJIs) pa3paboTaHa B OT-
HOIIICHUH Pa3HOHO30JIOTUYECKOW Y4YEOHOM TpymIbl OO0ydYaroIIMXCA, WMEIOMIMX JOKYMEHTAIBHO
MOATBEPKJICHHbIE HAPYLIEHUS CllyXa, 3PEHHs, ONOPHO-IABUTATEIBHOTO alapara, COMaTUYECKHE
3a00JIeBaHUs W TOJIAIOIIMECS KOPPEKIIMU HEPBHO-TICHXMYCCKHE HAPYIICHUS WU COYCTAHHBIC

HapyUICHUA.

TUNUYHBIA BAPHAHT CAMOCTOATEIbHON KOHTPOJILHOK padoTsl ITP-2.1

Imo TeMe «l'[pomnogmaﬂ»

Bapuant Nel:

Haiitu mpon3BoaHbIe ClieAyIOMHX QYHKIUI

5 sin? 2x

1. y=

4. y= (ctg\/;)S.

2. y=tgx-cose " . 3.y

3 arcsin2x

arccosx
2

o d Yy _ 2x
5. Hantn —5-, ecnmn y =e”” cos3x.
dx

TUNUYHBIA BAPUAHT CAMOCTOATEIbHON KOHTPOJIbHOM padoTsl [TP-2.2
no reme «Mccaenosanue rpapuka QyHKIuin»

Bapuant Nel:
[TpoBecTu MOTHOE UCCIETOBAHKE U TOCTPOUTH TpaduKu PyHKINUN
3 1 2
X - x"—5x+6
A)y=——; B) y=xe *; B) y=—"—"—
x° =1 x—1

TUnuYHBIA BADHAHT CAMOCTOATE/ILHOM KOHTPOJIbLHOMH padoTtsl I1P-2.4
10 TeEME «(I)yHKlII/II/I HECKOJBKHX MEPEMEHHDBIX)>.

1. Havitu u

2. Haiitu u

Dy PN
Dy 2H

Bapuant Ne 1.

X

, €CIIH Z = COS— .

,ecinn z = sin(u’v’), rae u=e"s V=1g3x.

dz 2

3. HaiiTu nosHy0 OpOUu3BOJHYIO E’ €ClN 7 = tgy_’ rae x =sint, y =cos2t.
t

X
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=

o 522 é’zz 522 R
Haiitu , €ClU z = xe’ .

&2’@}2’&@

. Uccnenosats Ha 9kcTpeMyM QYHKIHIO z = x° +xy + 4> —6x -3y — 4.

Haiitn ypaBHeHue kacaTeabHOU IIOCKOCTH U HOPMAJIA K IIOBEPXHOCTH
x*+y> +2° =2x -4y —19 =0 B Touxe M(1;2;2).

Haiitu npousBoanyio GyHKIUK ¢ = X y°z’ B HANPaBJICHUH BEKTOPA 4 = {1;—2;2} B TOUYKE
M(1;1;2).

Cnmcok BONpPocoB K 3a4éTy ¢ oneHnkoii (1-if cemectp)

®opmymna buroma HeroToHa.

[TonsiTHE O NEeHCTBUTENBHBIX Ynciax. VX OCHOBHBIE CBOMCTBA, M ONEpALlH HAJ HUMH.
Monynb neficTBUTENbHOr0 uncia. OCHOBHbIE CBOMCTBA (A0Ka3aTh OJHO U3 HUX).
OrpaHuyeHHble U HEOrpaHWYEHHble MHOXkecTBa. CyllecTBOBaHME TOYHOMN BepXHEH (HMX-
HEl) rpaHd OTPaHUYEHHOr0 CBEPXY (CHU3Y) MHOKECTBA.

YucnoBsle nociae10BaTeabHOCTH. OrpaHMYEHHbIE U HEOTPAHUYEHHBIE IOCIEI0BATEIbHOCTH.
[Ipumepsr.

beckoneuHo Maiible 1 GECKOHEYHO OOJIbIIME MOCIe10BaTEIbHOCTH. [loKa3aTk, 4To Mocieno-
BaTeNbHOCTh {q"n}—O0eckoHeuyHo Maias npu 0<q<l, u 6eckoHeuHo Oosbias npu q>1.
beckoneuyHo Manble 1 0eCKOHEUHO OoJbIME MOcieaoBaTeNbHOCTH. OnpeneneHus U CBO-
CTBa (10Ka3aTh OJTHO U3 HUX).

Omnpenenenne CXoAsILIENCs MOCIEN0BAaTENBHOCTH. JloKa3aTh TeopeMy O CBA3M IOCIIENOBa-
TENBHOCTH, UMEIOIIEH TIpeiell, ¢ 0ECKOHEUHO MaJIOM.

Omnpenenenne cxoIALIEcs MOCIEN0BAaTENBHOCTH. TeopeMbl 0 €IMHCTBEHHOCTH INpeAea U
00 OrpaHMYEHHOCTH CXOASIIENCS TOCIe0BaTENbHOCTH.

10. TeopeMH 0 npeaeciax CyMMbI, IPOU3BECACHUA U YACTHOI'O CXOLAIIUXCA IOCICAOBATCIIBHO-

11.

cTel (JoKa3aTh JIBE U3 HUX).
Omnpenenenue cxoasuieics mocaenoBaTelbHOCTU. TeopeMa o mpeenbHOM Mepexose B He-
paBEHCTBE.

12. IIpenenbHbll IEPEXO] B HEPABEHCTBAX. TeopeMa 0 TpeX MOCIEA0BATENbHOCTSX.
13. MoHoTOHHBIE ITOCIEN0BAaTENBHOCTH. Teopema Beiepmrpacca 0 cX0OAMMOCTH MOHOTOHHOU U

OFpaHI/I‘{CHHOﬁ OCICI0BAaTCIIbHOCTH.

14. Jloka3aTenbCTBO CYIIECTBOBAHUS Mpeiea nociaeaoparenbHoct (1+1/n)".
15. Onpenenenue noAmnocaeoBaTebHOCTU. Teopema o npezelie moAnocie10BaTeIbHOCTH CX0-

JISIHIGI)’ICSI IOCJICA0OBATCIBHOCTH.

16. Yucnossle pyHKIUHU U criocoObl ux 3aganud. [penen ¢pynkiuu B Touke no I'eitne.
17. IlpaBsliii 1 neBbIi npenens! GyHKIUU B Touke. Teopema o CBSI3U OJIHOCTOPOHHHUX IIPEJEIIOB

1.

U IIpeena
(GYHKIIUH B TOUKE.

18. Teopembl 0 peseniax CyMMBI, Pa3HOCTH, POU3BEIEHUS U YACTHOTO ABYX (DYHKITHIA.

2.

[Ipenen MHOTOUYJIEHA B TOUKE.

19. I[OKEBE[TL ABC TCOPEMBI O IMCPEXOJAC K IMPECACITY B HCPABCHCTBAX, KOTOPBIM YAOBJICTBOPAIOT

GyHKIUHM, UMEIOIINE TPEell.

20. [lepBelii “3aMeyaTenbHbIN’ Ipeaed.

21.

Onpenenenne npeaena GyHKIMA Ha OECKOHEYHOCTH, TITI0C 0ECKOHEYHOCTH U MUHYC OECKO-
HE4YHOCTH. BTOpoli “3aMeuarenpHblil” pene.
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22.

23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.

37.

38.

39.

40.
41.

42

45.

46.

47.

48.

49.
50.
51.
52.

b=

beckoneuno manpie ¢pyHknuu. Teopema o cBsi3u (QYHKIIMH, UMEIOIICH mpesen, ¢ 0eCKOHeY-
HO MaJoi (pyHKIIHEH.

beckoneuno mansie pyHkimu. CpaBHeHHE 0€CKOHEUHO MaIbIX PyHKIUN. [Tprumepsl.
Beckoneuno 6omnpmne pynkmun. CpaBaenue 0eckonedHo Oonpmx GyHkui. [Tpumepsr.
HenpeppiBHOCTh (DYHKIMU B TOYKE (TPU SKBUBAJEHTHBIX OIpPEAETICHUS), HEMPEPhIBHOCTD
¢byHKIMU cripaBa (cieBa).

JlokazaTenbCcTBO HENPEPBIBHOCTU (PYHKIUI cos(X) U sin(X).

JlokazarenbcTBO HEMPEPBHIBHOCTH GyHKINH In(X).

Omnpenenenue Touku pa3pbia pyHkuuu. Knaccuduxanus touek paspeiBa. [Ipumepsi.
ApudmeTndeckne NeiCTBUS Hall HENPEPHIBHBIMU (DYHKIIHSIMH.

Teopema 0 HEMPEPHIBHOCTH CIOKHOM (PYHKIIUU.

[Tonsitre obpatHoU (yHKIMU. Ee rpaduk. [Ipumepsr.

O6parnas ¢pyHkuus. Teopema o HEMPEPHIBHOCTH 00paTHOHN (YHKITUH.

OnpeneneHne U TeOMETPUICCKUI CMBICT Tpou3BoIHON. [IponsBoubie hyHKINH X", COS(X).
Onpenenenre U TeOMETPUYECKUN CMbICH TMpous3BogHOM. [IpomsBogubie GyHKIuU sin(x),
In(x).

Huddepenunpyemocts GyHKIIMN B Touke. HeoOxoaumoe u goctatoyHoe ycinoBue audde-
PEHIIUPYEMOCTH.

Cas3p HenpepbiBHOCTH U nuddepentmpyemoctu ¢ynkiun. [Ipasuna nuddepennupoBanus
CYMMBI ¥ Pa3HOCTH JIBYX (DYHKITHH.

Cas3p HenpepbiBHOCTH U nuddepenimpyemoctu ¢ynkiun. [Ipasuna nuddepennupoBanus
MIPOU3BEACHUS NBYX (QYHKITUH.

[TpaBuna nuddepenmpoBanus yactHoro nByX ¢yskiuil. [IpousBoansie GyHKUuN 1g(x),
ctg(x).

[TpousBoanas ooparHoit pyukumu. [IpousBogHas GpyHkuu arcsin (x).

[TpousBoaHas o6patHoil pynkumu. [IponsBogHas pyHkuuu arctg (x).

Teopema o0 mpou3BOJHOM ClI0KHOM QyHKUMHU. [Ipon3BojgHast creneHHON QYHKINU ¢ TIPOU3-
BOJIbHBIM BEIIECTBEHHBIM ITOKA3aTeNIEM.

. Hudbdepennman ¢pynkun. ['eomerpuueckuii cmpica nuddepenimana.
43.
44,

Huddepenunponanrie GpyHKINN, 3aJaHHBIX TApAMETPUUECKH.

[TpousBonHble BhicmX mopsakoB. @opmyna Helorona-Jlelionuna. CBoiictBa OMHOMHUAIIb-
HBIX KO3(p(PUIUEHTOB.

Onpenenenue npeaena GpyHkuun B Touke no Kommm. Jloka3arenbcTBO SKBUBAJIEHTHOCTH
onpexaenenui ['eiine u Komm.

Onpenenenue HenpepbIBHOCTH QyHKIMHK B Touke o Komm. Kpurepuit Komm. Heobxonu-
MO€ U JOCTaTOYHOE YCJIOBHE HEMPEPBHIBHOCTH (PYHKIMH B TOYKE (JI0KA3aTEIbCTBO HEOOXO-
JTUMOCTH ).

Orpanundennsle QyHKIuH. Teopema 00 OrpaHUUYEHHOCTH HEMPEPHIBHON (QYHKIIUH.

Teopema 00 ycTOIHUMBOCTH 3HAKa HETIPEPHIBHON (DYHKITHH.

Teopema 06 obOparieHnu B HyJb (DyHKIIMH, HEMPEPHIBHOM HA OTpe3Ke M MPUHUMAIOIIEH Ha
€ro KOHIIaX 3HAY€HHs Pa3HbIX 3HAKOB. TeopeMa O MPOMEXYTOUYHBIX 3HAUCHHSIX (DYHKIHH,
HEIPEPBIBHOW HA OTPE3KE.

I[TepBas Teopema Beifepirpacca o pyHKIUAX, HEMPEPHIBHBIX Ha OTPE3KE.

Bropas teopema Beliepiitpacca o pyHKIMSIX, HEIPEPHIBHBIX Ha OTPE3KE.

Bospacratomue u yosiBatomue ¢pyHkuuu. JJocratounoe ycrnoBue Bo3pactaHus (yObIBaHUS).
Touxu sxcTpemyma. Heobxonumoe ycnoBue skcTpeMyma.

Cnmcok BONPOCOB K IK3aMeHY (2-il cemecTp)

[TonsiTue mepBoOOpa3HOM, HEOTIPEICTICHHOTO MHTETpaia U UX CBOMCTBA.
Tabnuia HeonpeaeIeHHBIX HHTETPAIOB IS 3JIEMEHTapHBIX (PYHKITHIA.
3aMeHa epeMEHHBIX B HEONPEAeIEHHOM HHTErpase.

MGTO,Z[ HUHTCTPHUPOBAHUS 1TO HaCTAM B HCOIIPCACICHHOM UHTCIPAJIC.
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33.
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41
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[Ipocreiimume npoOu U UX UHTETPUPOBAHHKE.
Paznoxxenne mpaBUIbHBIX Apo0Oeii Ha MPOCTEHIINE METOA0OM HEONpeaeNeHHBIX KO PHIIH-
CHTOB.
WHTerpupoBaHie pauroHaIbHBIX (QYHKIHHA.
3aMeHbl IEPEMEHHBIX IIPU UHTErPUPOBAHUU UPPALUOHATIBHBIX (DYyHKIMH.
WurerpupoBanue ¢pyakimii Buaa R(sin(x), cos(x)).
. 3azauu, NPUBOASILNE K IOHATHIO OIIPEETIEHHOIO UHTErpala.
. [lonsitue 06 ompeneneHHoM uHTErpane. Heobxoaumoe u JOCTAaTOYHOE YCIIOBHS €r0 Cylle-
CTBOBAHHS.
. TeopeMbl 0 CyII€CTBOBAHUN HHTETPUPYEMBIX (PYHKIUH.
. HeoGxoauMocTh orpaHMYeHHOCTH 00JaCTH MHTETPUPOBAHUS AJIS CYLIECTBOBAHUS OIpese-
JICHHOT'O MHTErpaja.
Heo6xonumMocTh OrpaHMYEHHOCTH (YHKIMU JUISL CYLIECTBOBAHMSI ONPEIETIEHHOr0 UHTErpa-
na.
OcHoBHBIE CBOMCTBA ONPEJECIIEHHOTO UHTErpaIa.
OneHkHU onpeieIeHHbIX HHTETPAJIOB.
Teopema o cpeHEM 3HaUYEHUN.
OmnpeneneHHbIl UHTErpaj ¢ IEPEMEHHBIM BEPXHUM IIPEEIOM (JI0Ka3aTeIbCTBO HEIPEPHIB-
HOCTH U AP HEPEHIUPYEMOCTH).
®opmyna Hetotona — JleitOnuma.
3aMeHa IEPEMEHHBIX B OIPEJECIICHHOM UHTErpalle.
WHTerpupoBaHue 10 4acTsIM B ONPEAEICHHOM HUHTETpaJIe.
[Tnomaau KpUBOIMHEHHON Tpanenuu U APYrux IIOCKUX (GUTyp B TEPMUHAX ONPEAEICHHO-
ro UHTerpana (rpaHuisl GUryp 3aaHbl B JEKapTOBBIX KOOPIWHATAX).
[Tnomanb KpUBOJIMHENHOTO CEKTOPA B MOJIIPHBIX KOOPAWHATAX.
[Tmonmaae KpUBOIMHEHHOM TpaIelK, TPaHUIa KOTOPOU 3a/laHa B TapaMeTPUIECKOM BH/IE.
Brruucnenne oobema Tesl o U3BECTHOMY IoNepeyHoMy ceueHuto. O0beM Tel BpalleHusl.
IInomane MOBEPXHOCTH BpAIlICHMUS.
JiMHa Ayry III0CKOW KpUBOM B MPSMOYTOJIBHBIX U MOJSPHBIX KOOPAUHATAX.
JnvuHa 1yru IoCKOM KpUBOM, 33IaHHONM B TApaMETPUUECKOM BHJIE.
Hecob6cTBeHHBIE HHTErpalIbl ITEpBOro poja. OnpeaesneHue U IpuMepsl.
HecoOcTBenHbIe nHTErpansl BToporo poja. OnpezaeneHue U NpuMepsl.
[Tpu3Hak cpaBHEHUS CXOJUMOCTH HECOOCTBEHHBIX UHTETpasioB. [Ipumepsl.
[TpenenbHBIN IpU3HAK CPABHEHUS CXOAUMOCTH HECOOCTBEHHBIX HHTErpanoB. [Ipumepsi.
CX0MMOCTh HECOOCTBEHHOI'O MHTErpaja OT (PYHKIUH, €CIH CXOANUTCS HECOOCTBEHHBINH MH-
Terpaji oT ee adCOJIOTHOTO 3HAUYEHUS.
[TonsTe 00 n-MepHOM BEIIECTBEHHOM IpocTpaHCcTBe R", n-MepHOM METpUYECKOM Ipo-
CTpaHCTBE U N-MEPHOM €BKJINI0BOM npocTpaHcTBe E" (mpumepsr).
[TonsTHe GYHKIMK MHOTHX MEPEMEHHBIX: 00JaCTh ONpeeneHus 1 00iacTh 3HaueHui. ['pa-
¢uK QyHKINU ABYX MEpPEMEHHBIX.
[TonsiTue oTkpsITOro MHOXKecTBa B E". I'panunia MHOkecTBa. 3aMKHYTOE€ MHOKECTBO. [ToHs-
THE 00J1aCTH, OKPECTHOCTH TOYKH U AP.
[Tpenen mocnenoBatenbHOCTH Touek u3 E". Ompenenenue mpenena ¢GyHKIMH JIBYX (He-
CKOJIBKHX) TIEPEMEHHBIX.
[TonsTHe npeaena GyHKUUU JBYX HEPEMEHHBIX B Touke M BJI0JIb HEKOTOPOMl KpuBoil. [Ipu-
Mepbl QYHKIUH, HE UMEIOLIUX Mpeena.
. HempepbiBHOCTE PyHKIIMM JBYX MEpeMeHHBIX B Touke. OCHOBHBIE CBOMCTBA HEMPEPBHIBHBIX
¢bynkuuit. OnpeaeneHue TOYKU pa3pbiBa GyHKIUU. [Iprmepsl.
.[lonsitue momHOrO mnpHpamieHuss (YHKIMM HECKOJBKHX IepeMeHHbIX. HemnpepbIBHOCTH
(GYHKIMU B TOYKE B TEPMUHAX MPUPALICHUN (YHKLIUU U apTyMEHTOB.
. CBolicTBa (pyHKIIUI, HEMPEPHIBHBIX HA 3aMKHYTOU, OTpaHHYEHHOIN 00JaCTH.
. HacTHBIEC MPOU3BOHEIE.
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. Onpenenenue nuddepenupyemocty GyHKIUN HECKOIBKUX TIEPEMEHHBIX B TOUKE.

CBs13b mudhepeHpyeMOCcTr 1 HEMPEPHIBHOCTH (PYHKITUH.

Heobxoaumoe ycnoBue auddepenimpyemMoctd GyHKIUA (CYIIECTBOBAHUE YaCTHBIX MTPOM3-
BOJIHBIX).

[Tonusiii muddepennman GyHKIUHT MHOTUX TIEPEMEHHBIX.

[TonsiTrie cI0XHOM (DYHKIUU OTHOW, ABYX W T.J. MIEPEMEHHBIX C ABYMsI, TPEMs U T.J. MPO-
MEXYTOUHBIMH NepeMeHHbIMU. Ee HenpepbIBHOCTD U AU PepeHIupyeMocTb.

[TpaBuiia BEIYMCIICHHS YACTHBIX MPOU3BOIHBIX CIOXKHBIX (DYHKITHHA.

[TpousBoaHas Mo HanpaBieHUIO. [ paueHT.

YacTtHble mpou3BOAHbIE U UG (HEePEHIINATBI BHICIIUX MTOPSIIKOB.

OKcTpeMyM (YHKIIMH MHOTHX MepeMeHHbIX. HeoOxoaumble ycnoBus sKCTpeMyMa (QyHKIUN
JIBYX TIEPEMEHHBIX.

JloctaTouHoe yclioBUE SKCTpeMyMa (PYHKIMH JBYX MEPEMEHHBIX.

HesiBHBIC (yHKIIMM MHOTHX MEPEMEHHBIX. Teopema o cymecTBoBaHUH U nuddepeHmpye-
MOCTH HESBHOW (YHKITUH.

YpaBHEHUS KacaTeIbHOU IUIOCKOCTH ¥ HOPMAJU K TIOBEPXHOCTH B TOUkKe M.

. YcnoBHbli skcTpeMmyM. MHokuTensb Jlarpanxa u ¢pynkius Jlarpanxka. Heo6xoaumoe ycio-

BHE DKCTpPEMyMa.

Conepmaﬂne 3K3aMeHaIlMOHHOI'0 OMJIeTa

1 Bonpoc — pyHmameHTanbHas TEOpHs (3HATH)
2 Bompoc — pyHaamMeHTanbHasi Teopus (YMETh)

3 Bompoc — mpakTudeckas 3aaa4ya (yMeTb + BIaJETh)

IIpumep cocTaBacHUS SK3aMEHAIIMOHHOTO ouyera:

1 Bompoc. OmpezneneHre W TE€OMETPUYECKHMU CMBICH JABOWHOro uHTerpana. CBoicTBa
JIBOMHOTO MHTETpasa.

2 BOIIPOC. HpI/I3HaK CpaBHCHHUA CXOAUMOCTU YHUCIOBBIX PAAOB C HEOTPULIATCIIbHBIMU
YJICHaAMMU.

3 Bompoc. [Ipaktuyeckoe 3amanue: MccnenoBars Ha SKCTpeMyM (QYHKITHIO:
z=x"+xy+4y’ —6x-3y—4.
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