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1 esm u 321244 0CBOEHMS IUCHUILTHHBI
Heabto u3yueHHUs: AUCHUILTUHBI «MareMaTHYecKuil aHaiau3» sBiseTcs (GOPMUPOBAHHUE Y
oOyyvaronuxcsi yauepcanbHbiXx YK-1 u obmenpodeccrnonansupix OIIK-1 kommeTeHIuit B COOT-
BercTBHHU ¢ TpeboBanusamMu OI'OC BO no HanpasieHuto moarotoBku 6akanaspos 15.03.04 «ABto-
MaTHU3allks TEXHOJOTHYECKHUX IMPOLECCOB M MPOU3BOACTB» C YUETOM HamlpaBlIEHHOCTH OakajaBp-
CKOM MpOrpamMMbl — «ABTOMATH3ALMsI TEXHOJOTHUECKUX MPOIECCOB M MPOU3BOJCTB», OOy4YeHHE
Oynymero OakajiaBpa ¢ ocHOBaM AMG(EPEHINATLHOTO U HHTETPATBHOTO UCUUCICHUS (QYyHKIIUH
OJIHOM MJIM HECKOJIBKUX BELLECTBEHHBIX NIEPEMEHHBIX, KaK OJJHOTO U3 Ba)KHEHIIMX METOAOB HCCIIe-
JIOBaHUS B O0JIACTH €CTECTBEHHBIX HAYK U MHKEHEPHO-TEXHUYECKOU NEATENIbHOCTH, a TaKXKe pas-
BUTHE Y CTYACHTOB pAalMOHAJIBLHOIO IMOHMMAHUS OKpPYXKAlOIIEr0 MHUpPA, HABBIKOB JIOIMYECKOIO
MBIIICHHS], POPMUPOBAHUE CIIOCOOHOCTH K CAaMOCTOSITEIbHOMY aHAJIU3y U TEXHUYECKOMY TBOpUe-
CTBY.
3agauyu u3ydyeHHMs JAUCUUIUIMHBI «MaTeMaTH4ecKuil aHallu3)» OXBAThIBAIOT TEOPETHUECKHE
U IPAKTUUYECKHE aCIEKTHI TOATOTOBKH OyAyIIEero CrenuannucTa:
® OCHOBHBIE TEOPEMBI M NPaBUIIA TEOPUU TPEAETOB U MU PepeHINATFHOTO HCUHCIIe-
HUS (QYHKIIUU OJTHOU TTEPEMEHHOI;
® OCHOBHBIE TEOPEMBI H MPABHJIA TEOPUU HHTETPATTLHOTO UCUUCIICHUS (PYHKIIUN OTHOM
MEPEMEHHOM;
® OCHOBHBIC TEOPEMBI U MOHATHUS TEOPUU (YHKIUI HECKOJIBKUX IMEPEMEHHBIX U T€O-
PHUU CKAJISIPHOTO I10JI;
[Tpu 5ToM Oynymiye CenuaaucThbl OBIAEBAIOT:

® METOJMKOW BBIYMCIICHHS NPEIEIIOB U HAXO0XKICHUS IPOU3BOIAHBIX OCHOBHBIX 3JIE-
MEHTapHbIX (PYHKINH;
® HaBBIKAMU HAXOXKACHUS IUIOIIAACH U 00BEMOB Pa3IMYHBIX TEOMETPUUYECKUX QUTYD C
IIOMOUIBIO ONPEAEIEHHOIO0 NHTErpaa;
® HaBBIKAMU MCIIOJIb30BAaHUs IPOU3BOAHOM U MHTErpasa B GU3NYECKUX U TEXHUUECKUX
MPUIIOKEHUSX;
e METOJaMU HaXOXJEHUS YAaCTHBIX IPOU3BOJHBIX, MPOU3BOJHON IO BBIOpAHHOMY
HaMpaBJICHUIO U IPaeHTa (PYHKIMU HECKOJIBKUX BEIECTBEHHBIX MEPEMEHHBIX
Crneuunguka Kypca yUYUTbIBA€T 0COOEHHOCTH MH(POPMAIMOHHBIX TEXHOJIOTUN NJISl CTy/EH-
TOB C OTPAaHUYEHHBIMH BO3MOKHOCTSIMM 370p0oBbsl. IIpenonaBanue naHHOroO Kypca IMpPOMCXOIUT C
HCIIOJIb30BAHUEM AJTAITHPOBAHHON KOMITBIOTEPHON TEXHUKH.

OO6bexTamu npo(ecCHOHANBHOM eATeIbHOCTH B paMKax M3y4yaeMoil JUCHUIUTUHBI (MOAY-
J7151) ABJIAIOTCS MaTeMaTHuecKoe, HH(POPMAllMOHHOE, TEXHUYECKOE, POrpaMMHOE M OpraHU3aluoH-
Hoe o0ecIreyeHne CpeICTB BEIYMCIUTENbHOW TEXHUKH U aBTOMAaTU3UPOBAHHbBIX CHCTEM.

2 MecTto qucuMniMHbl B cTpykrype OITOIT
Hucnunnuna «MareMaTudecKkuii aHaiu3» OTHOCUTCA B51.0.10 OTHOCHUTCS K 0Os3aTeIbHOM
4acTH 00pa3oBaTeIbHOM MPOrpaMMBbI.

IIporpamma auctuIuIMHbl «MaTemMaTH4EeCKUN aHAIM3» COCTOMT W3 TAaKUX pPa3JeloB, Kak
muddepeHIMaTbHOE U UHTETPaIbHOE MCUUCIIEHUS (YHKIMU OJHON MEPEMEHHOH, JIEMEHTOB TEO-
puM QYHKIMIA HECKOJIBKMX NMEPEMEHHBIX U Teopuu nois u ap. E€ uzydyenue mposoaurcs B | u 1l
cemectpax | kypca. [Ipuctynas K U3y4eHUIO AUCUUIUIMHBL, CTYAEHT JOJDKEH JOCTATOYHO XOPOILIO
3HATh TEMEHTAPHYI0 MaTEMATHKY U JIEMEHTHI BBICIIEH MaTeMaTHKU B 00bEME CPEHEN HIKOIbI.

ITocae 06yquI/1${ o mporpamMmme «MaTeMaTHYeCKUM aHaJIU3) CTYACHT OOJIKCH OBITH moaro-
TOBJICH K U3YUCHHUIO TaKNX AUCIHMUIIIINH, KaK ((q)I/ISI/IKa», «TeOpI/ISI BepOﬂTHOCTeﬁ 1 MaTeMaTHU4YCCKada
CTaTUCTHUKA), «BpraucnurenpHas MaTre€MaTHuKa», «BBenenue B ucciegoBaHue onepaunﬁ», «Craru-
CTHKay, «,HI/ICerTHaH MaT€MaTuKa» M Jp., a TAKKEC K CIYIIaHUIO CIICUKYPCOB WM UTCHHUIO OPUTU-
HaJIbHOM Haquoﬁ )41 PIH)KCHCpHO-TCXHPI‘IGCKOfI JIMTCPATYPhI IO HAIIPAaBJICHHUIO ((ABTOMaTI/ISaLII/Iﬂ
TEXHOJIOTHYCCKUX ITPOLECCCOB U IMTPOMU3BOJCTB).



3 HJIaHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘lelﬂ/lﬂ o TMCHMIIJINHE

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

®opMupyemMble KOMIETEHIMU

(K00 u HauMeHoB8aHue)

HNuaukaTopsl
JOCTHIKEHHMS] KOMIIeTeH Ui
(k00 u popmyrupoexa)

I[nanupyemble pe3yJibTAThI
00y4eHHMs MO0 JUCHUTUINHE

VK-1. Cnocoben ocywecmensimeo
NOUCK, KpUMUYECKUT aHAU3 U
CuHme3s uHopmayuL, NPUMeHsmMb
CUCMEMHDBLI NOOX00 OISl peuleHUs.
NOCMABIEHHbIX 3a0aY.

VK-1.1. Ananuzupyer 3anauy, Bbl-
JeTsist ee 0a30BbIE COCTaBIISIOIINE.

3HaTh CIIEII(PHUKY JIOTHISCKAX METO-
JIOB aHaIn3a U CHHTE3A.

VK-1.2. Onpenenser u paHxupyer
HHPOPMALIUIO, TPEOYEeMYIO IS
peLICHUsI TOCTAaBJICHHOM 3aJauH.

Brnanets MeTOmaM#u KPUTHYECKOTO
aHaM3a M CUHTe3a UH()OPMALIUH.

OIIK-1. Cnocoben npumensmso
ecmecmeeHHOHAYYHble U 00U eUH-
JICeHepHble 3HAHUSL, MeMOObl Md-
MmemMamu4ecKo20 aHaiu3a u Mooe-
JUPOBAHUS 8 NPOPECCUOHATLHOU
OesiImebHOCHU.

OIIK-1.3. CucteMHO MOAXOIUT K
BBIOOPY METOJIOB MOJICTUPOBAHUS
U BBICIIEH MAaTEMATHUKH, BKIIFOYAst
MaTeMaTUYECKH aHaAIIn3, IS pe-
HICHHS 337124 PO(ECCHOHATBHOM
JIEATEILHOCTH.

3HaTh METOAbI MATCMATHUUYCCKOI'O aHa-
Jj3a.

Brnamers HaBBIKaMu pabOTHI ¢ TIPO-
rpaMMHOM CUCTEMOM JJIsl MaTeMaTu-
YeCKOr0 ¥ MMHTAI[HOHHOTO MOJIEIIH-
poBaHusI.

4 O0peM TUCHUILIHHBI

O0beM pucruIuMHb! cocrasisteT 10 3aueTHBIX equHull, Bcero 360 akageMUUecKnX Jaca.




5 Copep:kanue IUCHUNITHHBI
o4Has dpopma o0yuenust

HaunmenoBaHmue pa3ae/ioB U TEM
AUCHHUIIIMHBI

Bcero
(akagem.
Yachl)

B TOM YHCJIC:

KoHnTakTHas paboTa (paboTa BO B3aMMOAEHCTBHH C TIperoaBaTenem)’

Jlexuun

[IpakTueckue
3aHATHSA

JlaGopatopHsbie
3aHSTHSI

KPII

Bcero

CamocrosTeJabHas
padora
o0yuaruerocst

| cemecTp

Paznen 1 Beenenmne. [Ipenmer maremaTudecko-
ro aHanu3a. HekoTopele METOIBI OKA3ATEIbCTB:
METOJ 10Ka3aTeNIbCTBA OT IPOTUBHOT'0, METOL
MaTeMaTHYeCKOW nHAYKIuU. DopMyiia OuHOMa
HeroToHa.

Pasznen 2. BemecTBeHHbIe unciaa. UnciioBbie
MOCJIeI0BATEIbLHOCTH. MHOXECTBO BEIIECTBEH-
HBIX yncesl. AOCOIMIOTHAS BeInYnHA yncia. Tou-
Hasl BEPXHSS ¥ HUKHsISI TPAHU YHCIOBBIX MHO-
»kecTB. [1oHATHE YHCI0BOM IMOCIIEA0BATEIHLHOCTH
U ee npeneia. beckoneuHo Masbie U OECKOHEUHO
OOJIBIIINE OCJIEN0BATEIHLHOCTH, KX CBOMCTBA.
OCHOBHBIE TEOPEMBI O MPEAEIIE MOCIEI0BATENb-
HocTtu. Umcrio e.

78

Paznen 3. ®ynkuus u ee npeaed. [lonstue
(GYHKIMU H €€ TIPe/IeIbHOrO 3HAYSHUS B TOUKE.
[Ipenen Ha 6eCKOHEYHOCTH U IUTIOC/MUHYC Oec-
KoHeuHocTH. Teopemsl o npezaene GpyHKIuU. 3a-
MedaTeNbHbIe Mpejielibl. beckoHeuHo Manbie u
OeckoHeyHO Oombiue QYHKINH, UX CPaBHEHHE.
[ToHsITHE HENPEPHIBHOCTH QDYHKIIMH B TOUKE.

16

10

10

20

38

! Tlepeuens BUIOB y4eOHBIX 3aHATHI YTOUHAETCS B COOTBETCTBUHM C YUEOHBIM ILIAHOM.
y y y




OCHOBHBIEC TEOPEMBI 0 HEMTPEPHIBHBIX (DYHKITHIX.
Kiraccuduxkarms Touek paspeiBa. Teopemsl o
HEMPEPBIBHBIX HAa OTPE3Ke PYHKIUAX.

Paznen 4. [IponsBoanas u nudgepennmal.
OmnpeneneHre MPOU3BOIHOM, €€ TEOMETPUICCKUIN
u pm3uaeckuit cmuici. [IpaBuna guddepenim-
poBanus. [IponsBoaHas CloXHOMN, 0OpaTHON U
¢byHKuMY, 3aganHol napamerpuuecku. dudde-
pennman ¢pyakmun. [Iponssonusie u nuddepen-
Mkl BBICIIUX TIOpsiakoB. Teopemsl Pomis,
Jlarpanxa, Komm. ®opmyna Teitnopa. Beruuc-
JIEHHE TIPENIEIOB C IOMOIIBI0 TIpaBuia Jlomwura-
TSl

Paznen 5. UccaenoBanue rpadpuka GpyHKIUM.
Bospacranue u yopiBaHue QyHKIHUN. DKCTPEMY-
MBI QYHKIUH. BBITYKIIOCT, BOTHYTOCTB, U TOY-
Kku nieperuda ¢pyHkun. AcuMntoTel. CxeMa 1mo-
cTpoenus rpapuka QyHKIUK. 3anaun Ha
HauOoJIbIlIce ¥ HAUMEHbIIIee 3HAUCHUS (PYHKIIHU.

66

10

10

20

38

ITIpomexxyTouHast arrecTalus: 3a4€T C OLEHKON

Hroro 3a | cemectp

144

34

34

68

76

Il cemecTp

Pa3zpnen 1. Heonpeaenenubiii uaTerpad. [lous-
THE HEOIPEIENEHHOro HHTerpana. OCHOBHBIE
MeTOABI U (OPMYJIBI HHTETpUpoBaHus. HTerpu-
pOBaHUE PAIMOHAIBLHBIX (DYHKIIMH 1 HEKOTOPBIX
JPYrux Ki1accoB QyHKIUH.

Pasnes 2. Onpenenennsiii uaTerpad. [lonsarue
OIIpEeJICHHOT0 HHTerpana. OCHOBHBIE CBOMCTBA
oIpeesIeHHOT0 uHTerpana. Cesi3b ¢ Heolpee-
JICHHBIM UHTErpasioM. I eomerpuueckue u puzu-
YeCcKUe IPUIOKEHUS OIIPEJEICHHOTO HHTErpaa.
[lonusiTe HECOOCTBEHHBIX MHTETPAJOB 1-r0 U 2-
ro poga. ITpu3Haku cxoauMocTH.

Paznes 3. ®yHKIMH HeCKOJIBKHX MepeMeH-
HbIX. MeTpuiecKre 1 eBKJIHMI0BBI IPOCTPAHCTRA.

112
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40




[TonsTHE QYHKIMN HECKOIBKUX EPEMEHHBIX.
IIpenen. HenpeprsiBHOCTE. YacTHBIE TPOU3BOA-
ueie. Jluddepennnan. [IponsBogHbie caoKHOMI
¢ynkuuu. Hesuele Gynkunu. [IponsBoanas no
HanpasieHuto. ['paguent. KacarenbHas mioc-
KOCTb U HOpMaJib K oBepxHOCTH. Dopmyra
Teitnopa. DxcTpeMyM PYHKIIUU HECKOJIBKUX
MIEPEMEHHBIX.

Paznen 4. Uucnosbie psagbl. [lorstre cymMmbt
OCCKOHETHOT'O YUCIIOBOTO psina. OCHOBHBIC
CBOMCTBA CXOAAIUXCA U pacXoadInuXxcs Ynuciio-
BBIX psoB. HekoTopele nocTaToYHbIC MPU3HAKU
CXOIMMOCTH HEOTPULATENbHBIX PSIOB. 3HAKOUe-
peayrouyecs 1 3HaKOIepeMEeHHbIE YHUCIIOBbIE
psnbl. [loHsTHE a0COMIOTHOM U YCIIOBHOM CXO-
JUMOCTH.

Pa3zpen 5. ®ynkuuonajabHble psaabl. [lonsrue
0 (O)YHKIMOHATBHOM PSJIE U €T0 00JIaCTH CXOU-
MOCTH. PaBHOMepHast cXoquMOCTb. OCHOBHBIE
CBOIMCTBa PABHOMEPHO CXOAAIMHMXCS psanoB. Cre-
neHHbIe panbl. Teopema Abens. Pagmyc cxoau-
MOCTH CTETIEHHOTO psifia. PaznoxkeHne GpyHKIuUi
B psg Teitnopa. Panel @ypoe. Paznoxenue B psin
®dypbe nepuoandeckux GyHKIUN U QYHKIWH,
3aJIaHHBIX Ha OTPE3Ke.

Pazpnen 6. luddepenunaibHble ypaBHEHUs].
[onstre o quddepeHnnanTb-HOM ypaBHEHUN:
o0lIllee M 4acTHOE pellieHHs, MHTerpaj. 3ajgada
Komm. Hexotopsie metons! pemenus Y nepso-
ro nopsaaka. 1Y 6osee Beicokoro nopsiaka. Jiu-
Heitnbie J1Y: BpoHckuaH, MeTO1 Bapualuu 1mo-
ctosHHBIX. OO0111ee pemeHne JMHeHHbIX 1Y BTO-
POro TOPSAJKA C TTOCTOSHHBIMU KO3 GHUIIEHTa-
Mu. CrcTeMbl THHEHHBIX AuddepeHIraIbHbIX
YpaBHEHUH.

Paszpen 7. Kpatnbie unrerpaJjst. Ilonsrue o
JIBOMHOM M TOBTOPHOM HMHTerpaiax. Beruuciue-

68

12

10

38




HHE JIBOMHOr0 MHTErpajia ¢ MOMOLIBIO TOBTOP-
HOTO. 3aMeHa ITePEeMEHHBIX B JBOMHOM HHTETPa-
ne. 'eomeTpruyeckue u GU3NISCKUE TPHITOKEHUS
JBOMHOro uHTerpaina. [lonsarue o TpoOMtHOM UHTE-
rpajie ¥ €ro BBIYMCIIEHUH C TTIOMOIIBIO IOBTOP-
HbIX UHTErpayioB. [ToHITHE O KPUBOJIMHENHBIX U
MOBEPXHOCTHBIX MHTETpasiax. Ux usudeckue u
TeOMETPHUCCKHE TPUIIOKEHHMs/

ITpoMeKyTOUYHAsE aTTECTALHs IK3aMEH 362 X
Hroro 3a |l cemecTp 216 51 51 102 78
Hroro qucuuminuy 360 85 85 170 154

*KPII - uacvel konmakmmuou pabomul Ha Kypcogylo pabomy (npoekm) no oucyuniute. dacvl OmHocamcs K 6HeayOumopHol KOHMaKmHou pabome, 6bINOIHAIONC 6HE PACNUCAHUSL YHEOHbIX 3aHAMULL NO
oucyuniune. Ykazoleaomces, eciu npedycmompensl y4eOHbiM NIaHOM.

2 Yackl Ha IPOMEKYTOUHYIO aTTECTalNIO (3a4eT, AU dhepeHIIMPOBaHHbIH 3a4eT, 3K3aMeH U JIp.) YKa3hIBAIOTCA B CIydae BhLICTCHHUS HX B y4eOHOM TIaHe.



Conep:xanue TMCUUILINHBI
| cemecTp
Pa3nen 1. BBenenme. [Ipenver maremarndeckoro aHanm3a. HekoTopbeie METOIBI JOKA3aTEIIbCTB:
METOJl JO0Ka3aTelIbcTBa OT IMPOTHUBHOIO, METOJ MareMaTudyeckoil HHAykiuu. dopmyia OMHOMA
HproroHa.

Pa3znen 2. BemecTrBennble uncia. Yncnosele mociaenoBaTeIbHOCTH. MHOXKECTBO BEIIECTBEHHBIX
yucesn. AOCONIOTHAs BEeJIMYMHA 4yucia. ToYHas BEPXHsS M HUKHAS TPAHU YHCIIOBBIX MHOYECTB.
[ToHsiTHE YMCIOBOM MOCIIENOBATEILHOCTH U €€ Tpeena. beckoHeuHo manble U O€CKOHEYHO 00ITb-
1IME MOCJIeI0BATEIbHOCTH, UX CBOMCTBA. OCHOBHBIE TEOPEMBI O MpeAesie MOCIEIOBATEIHHOCTH.
Ymucio e.

Pa3gen 3. ®ynkuus u ee npenest. [lonstue QyHKIUN U ee mpeaeasHOro 3HaueHus B Touke. [Ipe-
7es1 Ha OECKOHEYHOCTH U ILIFOC/MMHYC OecKOHeuHOcTH. TeopeMbl o mpenene (GpyHKUuU. 3aMeda-
TeJbHBIC TIpe/ebl. beckoHeYHO Maible 1 OECKOHEYHO OoJbIne (YyHKINHU, UX CPaBHEHUE.

Paszpnen 4. llpousBoanas n quddepenunan. OnpeneneHre Nporu3BOJIHON, €€ TEOMETPUUYECKUN U
¢usnuecknii cmbici. [IpaBuna nuddepenumpoBanus. [IponsBoaHas CioXHOM, 0OpaTHON U PyHK-
MK, 3aJaHHOM mapamerpuuecku. Huddepenumnan ¢ynkuun. [IpowsBogubie n auddepeHIInasl
BbICIIUX NOPSAAKOB. Teopembl Poius, Jlarpanxka, Komu. ®opmyna Teinopa. Beruncienue npene-
JIOB ¢ TOMOIIBIO TIpaBuia Jlonurans.

Pa3gen 5. UccienoBanue rpadguka pynxuuu. Bospacranue u yoriBanue GpyHKIUH. DKCTPEMyMbI
GbyHKUMU. BBINMYyKI0CTh, BOTHYTOCTh, U TOYKU Hepernda ¢pyHkuuu. AcuMmnrtorel. Cxema nocrpoe-
Hus rpaduka GpyHKuy. 33124 Ha HAUOOJIbIIEE U HAMMEHBIIEe 3HAYCHUS (PYHKIIUH.

Il cemecTp
Paznen 1. Heonpenenennsblii unTerpan. [lonstue HeonpenenaeHHoro uarerpaita. OCHOBHbIE Me-
TOJbI U (pOPMYJIBI MHTErpUpOBaHUs. VIHTerpupoBaHUe pallMOHAIBHBIX (YHKIUN U HEKOTOPBIX APY-
TUX KJIacCOB (DYHKITUH.

Paszpnen 2. Onpenenennbiii uHTerpad. [lonstue onpenenennoro nurerpaia. OCHOBHbIE CBOMCTBA
onpeneneHHoro uHaTerpana. Cesi3b ¢ HEOMpeAeNeHHbIM UHTerpaioM. ['eomerpuueckue u Guznde-
CKHe TIPHUIIOKEHHUS OMpeJeieHHOro uHTerpana. [lonsarrue HecoOCTBEHHBIX MHTErpajoB 1-ro u 2-ro
poxa. IIpu3Haku CXOIUMOCTH.

Pa3nen 3. ®yHKIMHM HECKOJIBKHX NepPeMEeHHbIX. MeTpuueckue u eBKIMI0BBI pocTpaHcTBa. [1o-
HATHE (YHKIUU HEcKOJbKMX rnepemeHHbIX. [Ipenen. HempepsiBHOCTh. YacTHbIE IPOM3BOJHBIE.
Huddepenunan. [Iponszoansie cioxuoi ¢pynkuuu. Hessuble pynkum. [IponsBoanas no Hampas-
nenuto. I'paauent. KacatenpHas mI0cKocTh M HOpMaib K moBepxHocTH. Dopmyna Teinopa. Dxc-
TpeMyM (PyHKIIUM HECKOJIBKUX HEepEeMEHHBIX.

Pasnen 4. UucioBbie psaabl. [loHaTre cymMMbl 0€CKOHEUHOTO YuCIOBOTO psiga. OCHOBHBIE CBOMA-
CTBA CXOMSALIMXCS U PACXOMSIIMXCS YUCIOBBIX PAA0OB. HEKOTOphIE NOCTATOUHBIE NTPU3HAKU CXOIU-
MOCTH HEOTPHUILIATENBHBIX PSAIOB. 3HAKOUEPEAYIOMIHNECS U 3HAKOMIEPEMEHHBIE YnCIIOBbIE psabl. [1o-
HsATHE aOCOIFOTHON M YCIIOBHOM CXOJIMMOCTH.

Paznen 5. ®ynkunoHajibHble psiabl. [loHaTHe 0 QyHKIIMOHATBEHOM psJiE U €r0 00JIacTH CXOIUMO-
cti. PaBHOMepHast cxoquMocTb. OCHOBHBIE CBOMCTBA PABHOMEPHO CXOASIINXCS paoB. CTeneHHbIE
psaasl. Teopema Abens. Paanyc cxonuMoctu creneHHoro psina. Paznoxenue @pynkumii B psn Tei-
nopa. Paner @ypre. Paznoxxenue B psag @ypbe nepuonndeckux GyHKUUN U QYHKIUH, 3aJaHHBIX Ha
OTpE3KE.

Pazgen 6. Inpdepenunanbuble ypaBHenus. [lonsatrue o nuddepeHnmanrsHOM ypaBHEHUU: o01iee
U YacTHoe pemeHus, uurerpai. 3anada Komm. Hekotopsie meTons! pemenust Y nepsoro nopsia-
ka. JIY OGonee Bbicokoro nopsaka. Jluneiinsie /1Y: BpoHckuaH, MeTOJ Bapuali MOCTOSHHBIX.
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O6mee pemenue auHEHHBIX /Y BTOpOro mopsimka ¢ mocTossHHBIMU KoddduimenTamu. CucTeMsl
JTUHEUHBIX MU PEpeHIINaTbHBIX YPaBHEHHIA.

Paznen 7. Kpatnbie unTerpaJbl. [loHsitue o 1BOMHOM M MOBTOPHOM HMHTErpajax. Beruucienue
JBOMHOI'O MHTETpajla ¢ IOMOIIbIO IIOBTOPHOTO. 3aMEHa IIEPEMEHHBIX B JBOMHOM HHTerpaie. ['eo-
MeTpuyecKrue U GU3NYECKue MPUIOKEeHUs ABOWHOro nHTerpaia. [lonstiue o TpoitHOM MHTErpaie u
€r0 BBIUMCJIEHUH C IIOMOILBIO IOBTOPHBIX UHTErpanoB. [IoHATHE O KPUBOIMHEWHBIX U TIOBEPXHOCT-
HBIX UHTerpanax. x ¢usndyeckue u reoMeTpruuecKie MPUI0KEeHHUS.

[Ipu peanuzauuu AUCUUIUIMHBI (MOJIYJIsI) OPraHU3YETCsl MpaKTHYeCKas MOJIrOTOBKA IyTEM
IIPOBE/ICHUS IPAKTUYECKUX 3aHATUH, IPEAyCMATPUBAIOIIUX YYacTHE 00yUaIOIIUXCsl B BBIIIOJHEHUN
MPAaKTUYECKHX 33/1aHUH, CBA3aHHBIX ¢ Oyayliel npoecCnOHaIbHOM e TeNbHOCTHIO.

[IpakTHyeckast MOArOTOBKA PU U3YYEHUU NUCLUIUIMHBI PEATU3yeTC:

- HEMOCPECTBEHHO B YHUBEpcHTeTe ((unmae);

- B CTPYKTYPHOM IOJIpa3/ie]IeHuu yHHUBepcuTeTa ((puiamana), nperHa3zHau€eHHOM [yl MpOBe-
JEHUS TPAKTHYECKON MTOATOTOBKH.

6 IlepeueHnb y4eOHO-METOHYECKOT0 00ecTIeYeHHUsI 10 TN CHUIJINHE
Jliia obecrieueHust peajin3aliy NporpaMmMbl JUCHUIUIMHBL Pa3pabOTaHbl:

— METOAMYECKHE MaTepuallbl K IPAKTUUECKUM (CEMUHAPCKUM) 3aHATHUSAM;

— METOAMYECKHE MaTepHuallbl [0 OPraHU3aLUU CAaMOCTOSITEIbHON paboThl 00YYatOLINXCS;

— METOJMYECKUE MaTepUasbl 10 OPraHU3alnuy U3YyUeHUs JUCLHUIUIMHBI (MOIYJIs) C IPUMEHEHU-
€M 3JIEKTPOHHOT0 00yUYeHUsl, IUCTAaHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOIOTUH;

— METOAMYECKHE PEeKOMEHJAIMU JUIsl 00YyYaroluXcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSAMU 3]10-
POBBS ¥ HHBAJINJIOB 110 OCBOEHHUIO MPOrPaMMBbl JUCLUIIINHBL,

— METOAMYECKOe 00ecTeYeHne HHHOBAIIMOHHBIX (DOPM YUEOHBIX 3aHATUH U TIPOY.

Meroandeckue MaTepuasbl O JUCHUIIIMHE (MOAYII0) 1 00pa30BaTeIbHON MPOrpaMMe B 11e-
JIOM TIpe/ICTaBJIeHbl Ha O(hUIIMATILHOM caiiTe 00pazoBaTenbHON opranu3anui (pasaen «CpeneHus 00
oOpa3zoBarenbHOM opranuzanun» — OdpazoBanue — O6pazoBaTenbHbIE IPOTPAMMBI).

7 ®OH/1 OLIEHOYHBIX CPeCTB 10 AUCHHUILINHE

Jlnst aTTecTanuy 00y4aromuxcss Ha COOTBETCTBUE MX MEPCOHAIBHBIX TOCTUKEHUH MOATAITHBIM
TpeOoBaHUSAM 00pPa30BATEIbHON MPOrpaMMbl MO JUCHUIUIMHE pa3paOoTaHbl (OHIBI OLIEHOYHBIX
CPEZCTB, MO3BOJISIIOIIME OLEHUTh Pe3yibTaThl 00yueHHs! (3HAHUs, YMEHUs, HABBIKK) U CHOPMHPO-
BaHHbI€ ((hOpMUPYEMBbIE) KOMIIETEHIUH.

OTH (QOHABI BKIIOYAIOT TEOPETUYECKHUE BOIPOCHI, TUIIOBBIE NMPAKTHUYECKUE 3aJaHMs, KOH-
TPOJIbHBIE PA0OTHI, TOMAIIHUE pa0OThl U KPUTEPUH UX OLCHUBAHUS M MHbIE OILIECHOYHbIE MaTepua-
JIbl, UCIIOJB3YEMbIE NPU NPOBENECHUU NPOLENYP TEKYLIEro KOHTPOJS YCIIEBAEMOCTH U IPOMEXKY-
TOYHOW aTTECTALUH.

@DOoH/1bI OIICHOYHBIX CPE/ICTB MPEACTABIECHBI B IPUIOKEHUU K pabodel mporpaMMe.

[Tpn HEOOXOAMMOCTH OOYHYAIOLIHECS ¢ OTPAaHHYECHHBIMI BO3MOXXHOCTSIMH 3I0POBBSI U HHBA-
Tl 00ECTIeYMBAIOTCS OLIEHOYHBIMU MaTepuaiaMu B (opMax, aAalTHPOBAHHBIX K OrpaHUYEHUSIM
WX 3II0POBbBsSI U BOCIIPHSTHS MHPOPMAITUH:

Hnsa nuy ¢ HapyuwieHuaMu 3peHusL:

— B II€YaTHOH opMe YBETUUYEHHBIM LIPUPTOM,

— B (opMe AIIEKTPOHHOIO JTOKYMEHTA,

— B (hopme aynuodaiina.

Hnsa nuy ¢ napywienuamu cryxa:

— B TedaTtHou (opwme,

— B (QOpMe AIIEKTPOHHOTO JIOKYMEHTA.

Hnsa nuy ¢ napywieHuaMu OnOpHO-08ULAMENbHO20 ANNAPAMAa.:

— B Ie4aTtHOH dopme,
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— B QopMe dIEKTPOHHOTO JOKYMEHTa,
— B Qopme ayaunodaiina.

8 PecypcHoe obecnieuenune
8.1. IlepeueHb TUTEPATYPHI

OcHosnas yueonasn numepamypa

. Iunauer, B. C. Maremarnueckuii ananus. Teopust u mpakTuka : yueoHoe nmocooue / B. C.
MlunayeB. — 3-¢ uzn. — Mocksa : MHOPA-M, 2019. — 351 ¢. — (Bricmee obpa3oBa-
nue). - ISBN  978-5-16-010073-9. - Teker : omekrponnbidi. -  URL:
https://znanium.com/catalog/product/989800 (mara obpamenus: 26.04.2022). — Pexum no-
CTyma: 1o MOJIHUCKE.

. epmnues, B. I'. Maremarnueckuii ananu3 : ydebnoe mocobue / B. I'. IllepmHeB. —
Mocksa : TH®PA-M, 2019. — 288 ¢. — (Bricmiee ob6pa3oBanue: bakamaBpuar). - ISBN
978-5-16-005488-9. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1008011 (xara obpamenus: 26.04.2022). — Pexum 10-
CTyma: 1o MOAIHUCKE.

. Hunayes B.C. Broiciias marematuka: YueOHHK I BY30B. - 5-¢ uza.crep. - M.: Beicuik.,
2000. - 479 c.: ni.

Jlononnumenvuasn yueonas numepamypa

. Hanko ILE. u np. Beiciias maremaTuka B ynpaxxHeHUsIX U 3a1avax. B 2-x vactax. U.1. Uza.
5-e, ucnp. Yueb. nocobue ans Bry3oB / [1.E. Jlanko, A.I'.ITonos, T.5. Koxxepaukona. - M.:
N3narenbckuii nom "Onukce 21 Bex:Mup u obpazoBanue", 2003. - 304 c.:u.

. Knumenko, K.I'. Meroap! pelieHus: HEKOTOPBIX 3a/1a4 U30paHHbBIX pa3/ieloB BbICLIEH marte-
Matuku. : npaktukyM / K. I'. Knumenko, E. A. Kosznosckuii, I'. B. JleBunikas. - M. : [Ipome-
tel, 2014. - 107c. - ISBN 978-5-7042-2529-4..

. IHankun, A. C. 3agaun ¢ pemIeHUsIMH 110 BBICIIEH MaTeMaTUKE, TEOPUH BEPOSATHOCTEN, Ma-
TEMaTU4YEeCKON CTaTUCTUKE, MATEMaTUYECKOMY IIPOrpaMMUPOBAHUIO : yueOHOe nocodue ass
6akanaBpoB / A. C. Hlankun, B. A. llankun. — 9-e u3a., crep. — Mocksa : 3natenbcko-
toprosas koprioparnus «/lamkos u K°», 2020. — 432 c. - ISBN 978-5-394-03710-8. - Tekcr
: anekTpoHHbId. - URL: https://znanium.com/catalog/product/1091871 (nara oOpatieHus:
27.04.2022). — Pexxum ocTyna: mo MOMUCKe.

. Hlepmnes, B. I'. Maremarnyeckuii aHanu3: cOOPHUK 3a]ad C PEeLUIEHUsAMH : yuyeOHOe MOoCco-
oue / B. I'. lllepmineB. — Mocksa : UHOPA-M, 2022. — 164 c. — (Briciiee o6pa3zoBaHue:
bakanaspuar). - [ISBN 978-5-16-005487-2. - Tekcr : oanekrponHsldi. - URL:
https://znanium.com/catalog/product/1127714 (nata obpamenus: 27.04.2022). — Pexum no-
CTyIIa: IO MOATIHCKE.

Ilepuonnueckne n3gaHus

. Bectnuxk MockoBckoro yHusepcurera. Cepust 1. Marematuka. MexaHnka: Hay4dHbIA XKyp-
Han / Yupeaurens: MI'Y um. M.B. JlomoHocoBa; 1. pen. Uybapuko B.H. — M.: ®I'bOY
BO MTI'Y um. M.B. JlomonocoBa — XKypHai BeIxoauT 6 pa3 B roj. - OcHoBan B 1960 rony. -
ISSN 0579-9368. — TekcT : anekTpoHHbINA. [lonHBIE 371€KTPOHHBIE BEPCHM CTaTEH KypHaia
JOCTYITHBI 10 MOIIINCKE B «FEast View:
https://dlib.eastview.com/browse/publication/9045/udb/890

. Bectnuk Cankr-IlerepOypreckoro ynusepcuteta. [lpukiagnas matematuka. Mudopmartuka.
IIporiecchl  ympaBieHusi: HaydHO-T€OpeTHYeCKHi kypHan / Yupenutens: CaHKT-
[lerepOyprckuit yauusepcurert. - CII6.: CII6I'Y. — XKypuan Beixogut 4 pasa B roa. - OcHo-
BaH B 2010 roay. - ISSN 1811-9905. — TekcT : anekTpoHHbIH. — [1oJHbIE 37IeKTPOHHBIE BEp-
cuu craTei KypHaia JOCTYITHBI o MTOATIUCKE B «East View»:
https://dlib.eastview.com/browse/publication/71227/udb/2630
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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

l'[p()(beccnonaﬂbnble 0a3nbl JAaHHbIX H I/IH(l)OpMaIII/IOHHLIe ClIPpaBOYHBIC CUCTEMbI

1. BBC «Znanium.comy: https://znanium.com/

2. DOBC «Jlauby»: https://e.lanbook.com/

3. DBC «tOpaiir»: https://urait.ru//

4. DBC «YuuBepcureTckas 6ubanoreka onmain»: https://biblioclub.ru/

5. Hayunas snexkrponnas oubmmoreka (PYHOB) «eLIBRARY .RUx: http://elibrary.ru

6. HammonanbsHas snextponHas ounbnuorexa (HOB): http://m36.pd/

7. Ba3bl maHHBIX POCCHICKUX KypHaIoB komnanuu «East View»: https://dlib.eastview.com/

8. ArXiv.org - Hay4yHO-IIOMCKOBAs CUCTEMA, CICIHAIU3UPYETCS B O0IACTSIX: KOMITBIOTEPHBIX
HayK, acTpodusuku, Gpu3nku, MaTeMaTUKU, KBAaHTOBOM Ouonoruu. http://arxiv.org/

9. Google Scholar - mouckoBas cucTeMa 1Mo Hay4HO# JUTepaType. Britoyaer craTb KPyIHBIX

HAYYHBIX H3JaTeJIbCTB, APXHMBBI IMPENPUHTOB, MyOJUKAIMd Ha CaiiTax YHHBEPCHTETOB,
HayYHBIX OOIIECTB U APYTUX HAy4HbIX opranuszanuii. https://scholar.google.ru/

10. SciGuide - HaBuraTop 1Mo 3apyOe)KHbIM HAYYHBIM 3JICKTPOHHBIM PECypcaM OTKPBITOTO JI0-
cryma. http://www.prometeus.nsc.ru/sciguide/page0601.ssi

11. ®enepanbHas nHGOpMaIMOHHAs cucTeMa «EqrHOe OKHO J0CTyIa K HH()OPMAIHOHHBIM pe-
cypcamy: http://window.edu.ru/.

Ilpogheccuonanvuwie pecypcol cemu «Hnmepnemy

1 ®enepanbHas nHGOpPMALIMOHHAS crcTeMa « EMMHOE OKHO TOCTYIa K UHPOPMAITMOHHBIM Pe-
cypcam»: http://window.edu.ru/

2 Oo6pa3soBarenbHbII MaTeMaTHyeckuii caiir EXPonenta.ru  http://exponenta.ru/default.asp

3 Maremaruueckuii cadt Math.ru http://math.ru/lib/

4  Caiitr PAH UncturyT BeruucnurensHoit MaTematuku. http://www.inm.ras.ru/

Ilepeyenr WH(POPMANMOHHBIX TEXHOJIOTHH, MCHOJb3YeMbIX MPH OCYLIECTBJICHHH
00pa3oBaTeILHOIO Mpolecca, BKJIWYAs NMPOrpaMMHoe odecrneyeHue, HHPOPMAIMOHHbIE
CIIPpaBOYHbIE CHCTEMBbI

[TpoBeneHue NEKIMOHHBIX 3aHATHH MpeanosaraeT MCIoJb30BaHHE KOMIUIEKTOB CIIAHI0B U
MPOTPaAMMHBIX TPE3EHTAINN TI0 PACCMATPHBAEMBIM TEMAaM.

Jlnis BBITTOJTHEHMSI 3aJaHUH CaMOCTOSITENIbHOW MOJATOTOBKU 00yvaromuecs: 00ecrnednBaroTCs
JUTEPaTypoi, a Takke B OINpeNeIEHHOM MOpPSAKE MOTYT MOdy4aTh JOCTYH K MH(OpMallMOHHBIM
pecypcam MHTepHera.

JucnunimHa obecriedeHa HEOOXOAUMBIM NTPOTrPAMMHBIM 00€CIIeYeHHEM, KOTOPOE HAXOUT-
cst B cBoOoHOM Jtoctyme (mporpammsl OpenOffice, cBoOoaHas TUIEH3Ms, KO 10CTyNa He TpeOy-
eTcs).

B ¢ummane «IIpoTBHHO» rocynapcTBEHHOrO yHUBepcuTeTa «/[yOHa» co3maHbl yCiaoBUs A
oOydeHusi J0Jel ¢ OrpaHWYEHHBIMU BO3MOXKHOCTSIMHU: HCIOJIb30BaHHE CHEIMAIbHBIX 00pa3oBa-
TEJBHBIX NMPOTPaMM U METOJI0B 00y4eHUs], CHEIMaIbHBIX YYeOHUKOB, yUEeOHBIX MOCOOMMA U TUIaK-
TUYECKUX MaTepUAIIOB, CHCIHATBHBIX TEXHHUECKHX CPEICTB O0YUYCHHUSI KOJUIGKTUBHOTO W WHIMBU-
JyaJbHOTO TOJb30BAHMUs, MPEJOCTABIEHUE YCIYTI aCCUCTEHTA (TIOMOIIHHMKA), OKA3bIBAIOLIIUM 00Y-
YaroIMUMcs He0OX0IMMYI0 TEXHUYECKYIO OMOIIb, O0eCTIeueHUE I0CTyIa B 3JaHUSI OPraHU3allNH.

Hmeercst yHuBepcanbHOE CPECTBO IS MOABEMA U NIEpEeMEIIeHHs] HHBATHIHBIX KOJISICOK —
naHyc-matopma CKIagHOM.

CriennanbsHble Y4eOHUKH, yueOHbIe TOCOOUs U TUAAKTUYECKHE MaTepHalibl, B TOM YHCIIE B
(dbopMaTe neyaTHbIX MaTepuaoB (KpynHbli mpudt nin ayauodaiinsl) umerorcs B bC, Ha KOoTO-
pble moanuca Quauai.
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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/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://window.edu.ru/
http://window.edu.ru/
http://exponenta.ru/default.asp
http://exponenta.ru/default.asp
http://math.ru/
http://math.ru/lib/

Hanuuue Ha caiite cipaBo4YHOM HH(OpPMAIIUK O paCIUCAaHUW YYeOHBIX 3aHATUHA B aAanTHPO-

BaHHOH (opMe JAOCTYIMHOHN IJisi 0OYYArOIIUXCS C OTPAHHMYEHHBIMA BO3MOXHOCTSIMU 3JI0POBBS, SIB-
JISOLIUXCA CIETIBIMU WM CIIa00BUASIIUMHU.

Onucanue MaTepuaibLHO-TEXHUYECKOI 0a3bl

O6y‘-IaIOH.II/IeC$I M3 YHCJIa UHBAJIMAOB U JIMI C OI'PaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA

MOTYT HCIIOJIB30BAaTh CIICHHUAIN3UPOBAHHOC IIPOIrpaMMHOE U MaTCPpHUATIbHO-TCXHUYCCKOC obecmeye-

HUC!
- 06yqa}oumec;1 C HApYHICHUAMHA OIIOPHO-ABUIATCIIBHOTO aIlllapaTta IIpu HCO6XOI[I/IMOCTI/I MO-

YT HCIIOJIb30BaTh AJalTHBHBIE TEXHUYECKHUE CPENICTBA: CIEIUAIBHO O000pYJIOBaHHBIC
JOKOMCTHKY, YBEIIMUYCHHBIE BBIHOCHBIC KHOIIKH, KIIABUATYPHI C OOJIBIIMMH KJIaBUIIIAMHU.
oOydaromuecss ¢ OrpaHUYCHISIME IO 3PEHHUI0 MOTYT MPOCIYIIaTh AOCTYIHBIN ayauomare-
pua WIM MPOYUTaTh TEKCTHI, YBEIMYUB MIPU(T HA IKpaHE MOHUTOpA KommbioTepa. Peko-
MEH/YETCSl UCTIOJIb30BaTh YKPAHHYIO JYIy W JAPYTUe BU3YyaIbHBIC BCIIOMOTATEIbHBIC CPE/I-
CTBa, YTOOBI U3MEHUTH MPUDT TEKCTA, MEKCTPOUHBIM MHTEPBAJ, CHHXPOHH3AIIUIO C PEUbIO
U T.J., IPOTPaMMBbI SKPAHHOTO JIOCTyNa (CKPHHPUACPHI ISl TIPOYTECHUSI TEKCTOBOW MHDOP-
MaIiy 4Yepe3 CUHTE3UPOBAHHYIO pedb) H/WIN BKIIOYHUTHh (QYHKIUIO «IKPAHHOTO JUKTOPa»
Ha MePCOHAILHOM KOMITBIOTEpE ¢ onepanuonHoii cucremoir Windows 7, 8, 10.
oOydaromiuecss ¢ OrpaHMYEHUSIMH MO0 CIyXy MOTYT BOCHOJb30BaThCS KOMIIBIOTEPHOU
ayJIMOTAPHUTYPOH TPU TPOCITYIIMBAHUK HEOOXOIUMOW MH(OpPMAIMK W TIOPTATHBHOW WH-
nykunoHHo# cuctemoit cepun «ACTOK».

[Tpr HEOOXOAMMOCTH OOYYArOIIHECs ¢ OTPAHHYECHHBIMUA BO3MOYKHOCTSIMH 37I0POBBSI U MHBA-

TuAbl 00€CTIeYNBAIOTCS MEYaTHBIMU U (HJIK) 3JIEKTPOHHBIMU 00pa3oBaTelIbHBIMU pecypcamu (o0pa-
30BaTeNbHAs MporpamMma, yueOHble mocobus u ap.) B ¢popMax, aJanTHPOBAHHBIX K OrpaHHYCHHSIM
WX 37I0POBbsI U BOCTIPUATHS HH(POPMALIUU:

Jist U1 ¢ HapyIIEHUSIMH 3pSHHS:

B II€4aTHON (opMe yBEITUUEHHBIM MIpH(TOM,
B (hopMe€ AIIEKTPOHHOTO JOKYMEHTA,

B opme aynuodaiina.

Jist U1l ¢ HapyIICHUSIMH CITyXa:

B IIeYaTHOM (opme,

B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jnist u1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:
B Ie4aTHOU Qopme,

B (hopMe IIEKTPOHHOTO JJOKYMEHTA,

B (hopme aymodaiina.
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IIpuioxkenue k paboueil mporpaMme TUCIUTUIUHBI
(I)OHlILI OLICHOYHBIX CPECIACTB

Onucanue nmoxkasareJjei u KPpUTEPUEB ONCHUBAHUSA KOMHeTeHIII/Iﬁ, a TAKIKE IIKAJI OHCHUBaAHUA

B pesynbTare ocBoeHUs AUCUMILTUHBI « MaTeMaTUuecKuid aHaau3» mporpaMmbl 0akanaBpoB MO HanpaBieHuio noaroroBku 15.03.04 «ABroma-
TH3AIHS TEXHOJOTUYECKHUX MPOIIECCOB U MPOU3BOJICTB» C YYETOM HANIPABICHHOCTH OaKaJaBPCKOW MPOrpaMMBI — «ABTOMATH3AIMS TEXHOIOTUIECKIX
MIPOLIECCOB U MTPOU3BOJICTBY» BBITYCKHUK JODKEH 00J1a/1aTh CIETYIOIIMMHA KOMIIETCHIUSIMHU:

Komnerenmus YK-1. CriocobeH ocymiecTBIsTh MOUCK, KPUTHYECKHA aHATTN3 U CHHTE3 HH()OpMaIuK, TPUMEHSITh CUCTEMHBIA TIOJIXO/1 JJIsl PEIICHUS

IIOCTABJICHHBIX 3a1a4

KOO U (pOpMYIUPOBKA KOMNEMeHYUU

MHIAKATOP JIO KPUTEPUU OLIEHUBAHMNS
TSI ) PE3YJIbTATA OBYYEHUSL
CTIDKEH 10 MPaKTHKe
KOMITETEHIHN
1 HIKAJIA oneHnBaHust
(xon ¥ HAaNMEHOBAHUE )
Y 10BIETBOPUTEIBHO 3HAET
He 3naer unm 3Haet cnabo XOpoII0 3HAeT OCHOBHBIE JleMoHCTpHpYeT CBOOOAHOE
VK-1.1. Ananusupyer 3a- cnenu(uKy JOTHIECKIX METO-
cnenuduKy JOTHIeCKUX Me- METO/IBI CTICIU(UKY JIOTHYe- | U yBEpEHHOE 3HAHHE CIIe-
Jlady, BbLeIsis ee 0a30BbIe OtcyrcTBHE JIOB aHAJIN3a 1 CHHTEe3a npogec-
TOJIOB aHAJIN3a U CHHTE3A. CKHMX METOJIOB aHaIM3a 1 IU(UKN JIOTHYECKUX METO-
COCTaBJISIOLINE. 3HAHHS CHOHAJIBHBIX 3a7a4.
JlomyckaeT MHOXECTBEHHbIE CHHTE3. JIOB aHAJIN3a U CHHTE3A.
Jlomyckaer 10cTaTouHO cepbes3-
rpyObIie OMHNOKH. He nomyckaet omuook. He momyckaer ommook.
HBIC OIIHOKH.
E€MOHCTPUPYET YaCTUYHOE €MOHCTPUPYET JOCTATOYHO . €MOHCTPUPYET cBOOOTHOE
A i A YHCTPHPYCT A JleMoHCTpHpYeT ycTOluMBOE A pupy A
YK-1.2. Onpenensier u BJIaJICHUE METOJIaMH KPUTH- YCTOHUUBOE BIANCHHE METONA- | |1 oo it KDHTH U YBEpEHHOE BIIaJICHHE Me-
pamxupyeT HHHOPMALHIO, OTcyTCTBHE | YECKOTO aHaJHM3a ¥ CUHTE3a MU KPUTHUYECKOTO aHAJIN3a U HECKOIO AHAIMSA 1 CI/II—II)Te3a TOJJaMU KPUTHYECKOTO aHa-
TpeOyeMyro IJIsl pelIeHus BIafeHus | MHpOpMAIHH. CHHTe3a HH(popManuH. pHopMaLHH JIM3a U CUHTE3a HHPOpMa-
MOCTaBJIEHHOM 331a4H. Jlomyckaer MHOXECTBEHHbIE Jlonyckaer oT/ieNIbHbIe HEeTpy- P : M.
He nonyckaer ommnooxk.
rpyObIie OMHOKH. Oble OIMOKY. He nomyckaer ommook.
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OIIK-1. CriocobeH MpUMEHSATh €CTeCTBEHHOHAYYHbIC U OOLICHHKEHEPHbBIC 3HAHUS, METO/bI MATEMATHYECKOTO aHAM3a U MOJICIIUPOBAHUS
podecCHOHATLHOM 1A TEIILHOCTH. .

aHau3a U PELICHUS 3a1a4
podeCcCHOHANBHOM NesITeNb-
HOCTH.

JlomyckaeT JOCTaTOYHO CepPh-
€3HbIE OIINOKH.

aHaM3a JUIs pelIeHus 3a/1a4
npodeccnoHambHOM AesTeNbHO-
CTH

Jlomyckaer OTeNbHbIE HETPY-
Oble OmmMOKH.

JUPOBAHUS, HABBIKAMH Ma-
TEMATUYECKOI'0 aHaIu3a JJIst
pelieHust 3a1a4 npodeccuo-
HAJIbHOM NEATCILHOCTH

He nomyckaet omuook.

MHIUKATOP 10 KPUTEPUU OLUEHUBAHUSA
WSt ) PE3YJbBTATA OBYUEHUSI
CTWKEH 10 MPaKTHKe
KOMIIETEHIIUHA
1 IIKAJIA ouennBaHus
(Ko 1 HAMMEHOBAHNUE)
He 3Haer wiu 3Haet ciabo Y 10BAETBOPUTENIHHO 3HAET JlemoHCTpUpYyeT cBOOOIHOE
Ortevicrsme | METOAB! MATEMATHHIECKOTO METO/Ibl MATEMaTHYECKOTO X0poI11Io 3HaeT METOIbI Ma- U YBEpEHHOE 3HAHUE METO-
31¥aH1/1;1 aHanm3a. aHaJM3a. TEeMaTHYECKOT0 aHaJIn3a. JIOB MaTeMaTHYECKOTo aHa-
JomyckaeT MHOKECTBCHHBIC JormyckaeTt nocTaToqHO cephe3- | He momyckaeT omuoOoK. Tm3a.
rpyObIe OMMOKH. HBIC OIIHOKH. He nomyckaet ommooxk.
OI1K-1.3. CucteMHO 10oJI-
XOJUT K BEIOOPY METOAOB
. JeMoHCTpHpYeT YIOBIETBO- . .
MOJICIIUPOBAHMS U BBICIICH HTENBHBIH YPOBEHb BIATE JeMoHCTpHpyeT Xopotiuii ypo- | JleMOHCTpHUPYET XOpOIIHit JlemoHCTpHpYyET CBOOOJHOE
MaTEeMaTHKH, BKITIOYast Ma- ﬁm HaBLIKaz/[I?/I AGOTLL © b0 | BEHP BIAJICHHS HABLIKAMHU Pa- YpOBCHD BJIAJICHUS HABBIKA- | U YBEpPEHHOE BIIAJCHUC
TEeMaTHYECKUI aHaH3, AJIs AMMEOR CHCTI;MOﬁ i MF; OOTHI C MPOTPAMMHOI CHCTEMO# | MU CpeICTBAMH HaBBIKAMHU HaBBIKaMU pabOTHI C TIPO-
penrenus 3aaa4 npodeccu- P JUTE MAaTeMaTHYeCKOTO ¥ IMU- paboTHI C MPOTPAMMHOM CH- | TPAaMMHON CHCTEMOH IS
. TEMaTHIECKOTO 1 UMUTAIIU- ) .
OHAJIbHOU JCATCIBHOCTH. . TaOUOHHOT'0 MOACIUPOBAHUS, CTEMOU 1JIsI MAaTEMATUYCCKO- MAaTE€MAaTHYCCKOIO U UMHTA-
OTcyTCTBI/Ie OHHOI'O MOJCJIUPOBAHUA, .
HaBbIKaMH1 MAaTEMAaTHYCCKOT'O 'O 1 UMUTAIITUOHHOT'O MO/JIC- IIMOHHOT'O MOJCIIMPOBAHMA,
BJIaJICHUA HaBbIKAMH MAaTEMaTHYCCKOI'O

HaBBbIKAMH MAaTEMAaTHYCCKO-
IO aHaJM3a IS PEIICHUS
3a/1a4 npoQeCcCUOHATbHON
JIESITeIIbHOCTH

He nonyckaet omuboxk.
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[Ipu GanabHO-PEeUTUHIOBOM cHCTEME BCE 3HAHHWS, YMEHHUS U HaBBIKH, IPUOOpETacMble CTY-
JICHTAMH B Pe3yJIbTaTe U3yUeHUs JUCIUIUINHBI, OIEHUBAIOTCS B OaJlIax.

Onenka kayecTBa pabOThl B pEUTUHTOBOM CHCTEME SIBIISIETCS] HAKOMMUTEIBHON U UCTIOTIb3YEeTCs
JUTSL OTICHUBAHMSI CHCTEMHOU pabOThI CTYICHTOB B TEYCHHUE BCETO MIEPHOAA OOYUCHHS.

Hrorosoii ¢popmoii koHTpOIs B 1-M cemecTpe sABjaAseTcs: 3a4€T ¢ oneHkoi. [lo nroram
palboThI B ceMeCTpe CTYACHT MOXKET MOJIy4YUTh MaKCUMaJIbHO 76 O6amioB. Ha 3auére cTyaeHT MOXKeT
Habpatb MakcumansHO 50 6aoB.

Pacnpenenenue 6amioB o Bujgam padboT, OpMUPYIOLINX PEUTUHIOBYIO OLIEHKY pabOThI CTY-
JIEHTa, OCYLIECTBIICTCS CIIETYIOUIUM 00pa3oM:

Buapl padort MakcuMaabHOe KOJIHYECTBO 0AJIJIOB
[MocenaemocTth 16
KouTponphas pabora ITP-2.1 30
KonrtponbHas pabora [1P-2.2 30
[TpomexxyTouHas arrecTaiys (3a4eT ¢ OLIEHKON) 50

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

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

—  YIOBJETBOPUTEIBHO — npu Habope ot 51 mo 70 6anios;

—  HEYyJOBJETBOPUTENIBHO — IIpyU Habope meHee S50-Tu OaoB.

Texyimuii KOHTPOJIb yCIIEBAEMOCTH OCYILECTBIISIETCS B IIPOLIECCE BBIIIOJIHEHUS TPAKTUYECKUX U
CaMOCTOSITEIIFHBIX Pa0OT B COOTBETCTBHH C HIKE TIPHUBEIACHHBIM TPAPHKOM.

I'paduk BbINOTHEHUSI CAMOCTOSITEILHBIX PA0OT CTyAeHTaMu B 1-M cemecTpe

Henenu yyeGHOTO mporecca

1{23/4(5(6|7| 8 |[9]10 |11 |12 |13 |14 | 15|16 |17
I1P-2.1 B3 33
I1P-2.2 B3 33
B3 — BeImaua 3amanusa
33 — 3amuTa 3agaHus
Hrorosoii popmoii KOHTPOJIA BO 2—M ceMecTpe ABJSETCH JK3aMeH. MakcuMallbHOE KO-
JIMYECTBO 0aJIJIOB, KOTOPBIE CTYACHT MOKeT Habpath 3a cemectp —70 Gamsos (1o 17 Gannos 3a mo-
CeIaeMOCTh JICKIHH, 10 36 0aJIOB 3a BHITIOJIHEHUE BCEX KOHTPOJBHBIX (ayAUTOPHBIX U NBYX [IP-
2), ¢ y4eTOM KauyecTBa BBIIOJHEHHUS, U 10 17 OayoB 3a aKTUBHYIO pabOTy Ha NMPaKTHYECKUX 3aHsI-
THUSAX).
Ecnu crynent HaOpan B TeueHue cemectpa He Oosiee 50 OamioB, TO OH He JOMYyCKaeTcsl K
HK3aMEHY.
Ecnu crynent HaOpain B TeueHue cemectpa oT 61 10 70 GaysioB, TO OH UMEET MPaBo MOTYYUTh
aBTOMATHUYECKYIO OLIEHKY «YIOBJIETBOPUTEIHHO.
Ha »sx3amene cryneHT moxer HaOpatb 10 30 OamnoB. Kputepuil oneHku Ha sK3aMeHe —
MOJIHOTA U IPABUJILHOCTh OTBETA Ha BOMPOCH! OHIIETA.
HToroBas olLeHKa «XOpOLIO» CTaBUTCA, €CIIU CTyAeHT HaOpai oT 71 1o 85 6aiioB, «OTIMYHO»
- ecnii Habpait ot 86 1o 100.

Buner pabot

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

Henenu yue6Horo mpouecca

1/2(3|4|5|6|7| 8 |9|10|11 (12| 13|14 | 15| 16 | 17

I1P-2.3 B3 33

I1P-2.4 B3 33
B3 — Briaua 3aganus 33 — 3ayra 3a1aHus

Buner pabot
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— TunoBbie KOHTPOJIBHBIC 3aJ]aHUSI UJIM UHBIE MaTEepUaIbl, HEOOXOIUMBIE JJI OLIEHKU PE3Yib-
TaTOB O0yUYEHUSs, XapaKTEPU3YIOIIUX ITAIbl (JOPMUPOBAHUS KOMIIETEHIIUHI U (UJIK) JIJIs1 UTO-
TOBOT'0 KOHTPOJISI c(hOPMHPOBAHHOCTH KOMIICTCHIIUU.

[Iporienypa oleHUMBaHHS pPE3yJbTaTOB OOYYCHWs] MHBAJIHIOB W JIMI C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3/I0POBbSI 10 JUCIUIUIMHE IPEIyCMaTPUBACT IMPEIOCTaBICHUE WH(MOpMAIUU B
¢dbopmax, aganTUPOBAHHBIX K OTPaHUYCHUSIM HUX 30POBbS U BOCIIPHUSITHS HHPOPMAIIHH:

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

JlaHHbIll epeyeHb MOXKET ObITh KOHKPETH3MpPOBaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0yyYaromnmxcs.

[Ipu HeoOxonumocTH oOywaromemycss uHBanuay u Jjuny c¢ OB3  mpenocrasnsercs
JIONIOJTHUTEIbHOE BpeMsl JAJs MOATOTOBKM OTBETa Ha 3ayeTe WIM dK3aMeHe. Y oO0ydyaromerocs
uHBaMAa ¥ juna ¢ OB3 mmeercs BO3MOXKHOCTH BbIOOpa ()OPMBI KOHTPOJS HA MPAKTHYECKHX

3aHATUAX, 3a4CTaX, OK3aMCHAX, IMOAXO0AA1Ias KOHKPETHO AJI HETO.

MeToanyeckue YKazaHusdl K NPAKTHYC€CKUM 3aHATUAM

MeToaunueckoe odecrniedyeHrne HHHOBALMOHHBIX (pOpM yueOHBIX 3aHATHIT
Pa30op pa3nuuHbIX MOIeNei MpeICcTaBICHHs 3HAHUH, 3a/1a4 MOJICIMPOBAHUS UHTEIICKTY-
AJTbHOM eSITCITHHOCTH.
Jns yenemrnoro ocBoenust AOIT obyvaromumucsa ¢ OB3 v MHBaTUAHOCTHIO MOTYT MIPUMe-
HATHCS TEXHOJIOTHH WHTCHCHU(PUKAIIUU 00yUeHUSI.

TexHosornu nHTeHcHPUKALNH 00yUCHHUS

Texnoaorun Heasn AIanTHPOBAHHbIE METOIBI
IMpobnemuoe | Pa3BuTHe Mo3HABATEIHLHON CITOCOOHO- ITouckoBBIE METO/IbI, TOCTAHOBKA MTO3HABA-
o0OydeHue CTH, aKTUBHOCTH, TBOPYECKOW CAMOCTO- | TEIbHBIX 33/1a4 C YIETOM UHIUBHYaTHHOTO

ATEIILHOCTH 00yUaroIIUXCsl C OTPaHu- COLIMAIILHOTO OMBITa U OCOOCHHOCTEH 00Y-
YCHHBIMHU BO3MOXXHOCTAMHU 310POBb U YJaromuxcs ¢ OrpaHu4YC€HHbBIMU BO3MOKHO-
HWHBAJINI0B CTSAMHU 310POBbA U MHBAJINI0B
KonnenTpu- Co3nanue OJIOUYHON CTPYKTYPBI Y4eOHO- | MeTo/Ibl, YUUTHIBAIOIINE TUHAMUKY U YPO-
pOBaHHOE To Tpoliecca, HanboJiee OTBEYArOIIEH BeHb Pab0TOCIIOCOOHOCTH 00YUArOIIUXCS C
oByueHte 0COOEHHOCTSIM 37I0POBbSI O0YYAIOIINXCS | OFPAaHHUYCHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbS
C OrPaHMYCHHBIMU BO3MOXKHOCTSIMU U UHBAJIUJIOB
3JI0pOBBS M HHBAJIHJIOB
MonaynsHoe I'mbxocTh 00yUeHus, ero mpucmnocobie- | MaauBuayamsHbIe METOIBI OOYUICHUS: MHIH-
o0ydeHue HUE K UHIUBUAYAITBHBIM MOTPEOHOCTSAM | BHAYaIbHBIA TEMN U TpaduK 00ydeHus ¢
00yyaromuxcs ¢ OrpaHU4EeHHBIMH BO3- y4eTOM YpOBHsI 0a30BOH MOATOTOBKH 00Y-
MOKHOCTSIMH 3]TOPOBbS 1 UHBAIH]IOB YaOIUXCS ¢ OTPAaHMYEHHBIMUA BO3MOXKHO-
CTSAMHU 310POBbS U MHBAJINI0B
Hubdepennu- | CozmaHue ONTHMATBHBIX YCIOBUH IS MeTo/1bI UHAMBH Ty ATLHOTO JJHYHOCTHO OPH-
pOBaHHOE BBIABJICHUS NHIUBUIY AJIbHBIX UHTEPE- €HTHPOBAHHOTO O0YUYEHHSI C y4ETOM OTPaHU-
obygerme COB M CIIOCOOHOCTEH 00yJaroIIIXCs ¢ YEHHBIX BO3MOXXHOCTEH 3I0POBbSI M JTN-
OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3[10- | HOCTHBIX IICUXOJIOTO-(PU3HOIOTHIECKUX OCO-
POBBSI 1 UHBAJINJIOB OeHHOCTEeH
PazBuBaromiee | OpuenTtanus yaeOHOTO mpoiiecca Ha Bosneuenne 00yJarOmmxcsi C OrpaHNYCH-
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TexHonorun Hean AnanTHpoOBaHHbIE METOAbI
oOyueHue NOTCHIHUAIbHBIE BO3MOKHOCTH 00yya- HBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI 1 HHBAJTHU-
IOLIMXCSI C OTPAHUYCHHBIMU BO3MOXHO- | OB B Pa3JIMUHBIC BUIBI ACATEILHOCTH, Pa3-
CTSIMH 37I0POBBSI K MHBAJIUIOB BUTHE COXPAHHBIX BO3MOKHOCTEH
ConmanbHo- MojenupoBaHue MPEIMETHOTO U COIIH-
aKTUBHOE, MH- | aJbHOTO COJepKaHus yueOHO nesi- MeToabl connanbHO-aKTHBHOTO 00YYeHHS,
TEPaKTUBHOE | TEIBHOCTH OOYYAIOIIMXCS C OTPAHUYCH- | UTPOBBIC METOABI C YIETOM COLUATBEHOTO
oOyueHue HBIMH BO3MOXHOCTSIMHM 3/10POBbSI M HH- | OIIBITA 00YYAIOIIUXCS ¢ OTPAaHMYCHHBIMH
BaJINJIOB BO3MOXHOCTSIMH 3/10POBbsI 1 HHBAIHIOB
PedrnexkcuBnoe | IHTepakTHBHOE BOBJIECUEHUE 00yUalo- WHTepakTHBHBIE METOIBI O0YYEHUS, BOBIIE-
o0yueHue, HIMXCS C OTPAaHUYCHHBIMU BO3MOKHO- YeHre 00y4arouXcs ¢ OrPaHnYeHHBIMHU
pasBUTHE KPU- | CTSAMH 3I0POBbS U HHBAIUIOB B TPYII- BO3MOXHOCTSIMU 37I0POBbS ¥ HHBAJIHJIOB B
THUYECKOTO MOBO¥ 00pa30BaTeNbHBIH Mporiecc pa3nuYHbIC BUABI ACSATEIBHOCTH, CO31aHUE
MBIIUICHUS PEQIIEKCUBHBIX CUTYallMi MO Pa3BUTHIO
aJICKBaTHOT'O BOCHIPUATHS COOCTBEHHBIX 0CO-
OeHHocTel
MynbTume- Ornopa Ha KOMIIEHCATOPHBIE BOBMOKHO- | MyJIbTUMEHa-TEXHOJIOTHH, Pealn3yeMble Ha
nma- cTH 00yYarOIIUXCsl ¢ OTPaHMYCHHBIMU OCHOBE CTIEMAILHO CTPYKTYPHUPOBAaHHBIX
TEXHOJIOTUU BO3MOXKHOCTSIMH 3/IOPOBBS] M MHBAIH/IOB | 0a3 JaHHBIX, JIEKTPOHHBIX MIOCOOUH U yae0-
HHUKOB U aJJallTHPOBAHHOTO POTPaMMHO-
ammapaTHOro obecrieueHus u nepudepum;

Bce oOpazoBaTenbHbIE TEXHOIOTUN PEKOMEHIYETCS IPUMEHATh KaK C UCIOJIb30BAHUEM YHU-
BEpCaIbHBIX, TAK U CIELUATBHBIX HHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX CPEJCTB, B 3aBUCMO-
CTH OT BUJIa U XapaKTepa OrpaHUYEHHbBIX BO3MOKHOCTEH 3/10pOBbsI 00YyHarOIIUXCs

TemaTHKa caMOCTOATEIbHBIX KOHTPOJIbHBIX padoT cTtyaenToB IP-2

Ne
pa3iena
0oo- JUCIUATLIM- K-Bo
3HAa- HBI HanMeHoBaHue caMOCTOATENbHBIX padoT 4ACOB
YyeHHne
P2 1 3,4 KouTponbHas padora o teme «IIpemen u npousBoaHas (QyHKIIUNY 38
e (1 cemectp) | (urnousudyanvhoe sadanue ons kasxcoozo cmyoenma).
[p-2.2 5 KonTponbHas pabora no teme «MccnenoBanue rpaduka GyHKITAN 38
e (1 cemectp) | (uHOUBUOYaNBHOE 3a0aHUE Ol KAHCOO020 CIMYOCHMA).
P-2.3 3 KonTponbHas padora o teme « DyHKIIMN HECKOIBKUX MTEPEMEHHBIX) 30
' (2 cemectp) | (unHOusUOYaNBLHOE 3a0aHUe OIS KAAHCO020 CIMYOEHMa).
[IP-2.4 4 Konrtponbhas pabota mo teme «UuciaoBeIe pAObDy (UHOUBUOYANbHOE 30
' (2 cemectp) | 3adanue 0ns Kaxcoo2o cmyoenma,).

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

omeemvl Ha MmeopemuiecKue 60NPoCcyl Ha NPAKMUYECKUX 3AHAMUSX,
pelleHue npaKkmu4eckux 3a0ay u 3a0aHull Ha NPAKMUYECKUX 3AHAMUX,
8bINOIHEHUE YCIMHBIX COOOUEHUI.
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NunoBanuonHbie (pOpPMbI NPOBeIeHUS YUEOHBIX 3AaHATHH

KomunuecTBo
Bun yueGupix | Hcmosb3yeMble HHHOBAIMOHHBIE (DOPMBI IIPOBEICHHUS
Cemectp . " aKajeM. va-
3aHATHIA y4eOHBIX 3aHATHIA
COB
TIpakTrHueckue . 8
I, 1 SAHSTHS Pa300p KOHKpETHBIX 3a/laHuil
Bcero: 8

[Ipouenypa MpOMEKYTOUHOM AaTTECTALMU MPOXOAUT B COOTBETCTBUU C «llosoxkeHnem
0aJIbHO-PEUTUHTOBOM CUCTEME OLIEHKH M TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH CTYJECHTOBY, a TAaKkKe
«ITonoxeHreM 0 MPOMEKYTOUHOM aTTECTAllMU» YHUBEpCcHUTETa «/[yOHay.

AnantupoBaHHas paboyas mporpamMma y4eOHOW JUCIUILIMHBI (MOIyJIs) pa3paboTaHa B OT-
HOIIIGHUU Pa3HOHO30JIOTUYECKOW y4eOHOUW Tpymnmbl 00yYarOIMIUXCs, WMEIOIUX JTOKYMEHTaJIbHO
MOATBEPKJICHHbIE HAPYLIEHUS CllyXa, 3pEHHs, ONOPHO-IABUTATEIBHOTO alapara, COMaTUYECKHE

3a00JIeBaHUs U noaaaromurecd KOPPEKUUKW HEPBHO-IICUXUUYCCKHUEC HAPYUICHUA WM COYCTAHHBIC
HapyUICHUA.

TUNUYHBIA BAPHAHT CAMOCTOATEILHON KOHTPOJIbHOM padoTs! ITP-2.1
no teme «IlpousBognas»

Bapuant Nel:

Haiitu mpon3BoaHbIe ClieAyIOMHX QYHKIUI

_arcsin 2x

1. y=5""2 2. y=tgx-cose ™. 3. y= .
arccosx

2

d
4, y:(ctg\/;f. 5. Haiitu # eciu Y = e°* cos3X.

TUNUYHBIA BAPHAHT CAMOCTOSITEJILHONH KOHTPOJIbHOI padoTsl ITP-2.2
no reme «Mccaenosanue rpapuka GpyHKIuin»

BapuanTt Nel:
[TpoBecTu MOTHOE UCCIETOBAHKE U TOCTPOUTH TpaduKu PyHKINUN
3 1 2
X — x°=5x+6
A) y=——; B) y=xe ; B) y="—0
x° -1 x—1

TUNUYHBIA BAPHAHT CAMOCTOSITEJILHONH KOHTPOJIbHOI padoTs! IP-2.3
10 TeME «(I)yHKIII/[I/[ HECKOJBbKHX IMEPEMEHHBIX)).

Bapuant Ne 1.

1 Hap &k & X
. Haiitn — m —, eciim z = cos—.
& o N

. & . 3s
2. Haiitn o " E’CCHH z=sin(u’v’),rme , _ ,v, v =1g3x.

o dz y2 .
3. HaiiTi monHyI0 MPOU3BOAHYIO e €CIM 7 = fg— , T/AC X =sint, y =cos2s.

ix
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2_
4. Haiitu eciu z =xe” .

Fz Pz Oz

3

&' &’

5. MccnenoBars Ha dKcTpeMyM QYHKIHIO z = X~ + xy + 4y —6x — 3y — 4.

6. Haiitn ypaBHEHHE KacaTeIbHOM IIOCKOCTUH M HOPMAJIU K TIOBEPXHOCTH

x2 +y2 4+ 72 —2x—-4y—19 =0 B Touxe M(1;2;2).

7. Haiiti npousBoHyI0 GYHKIMM 1 = X"y z’ B HANPABJICHUH BEKTOPA 4 = {1;—2;2} B TOUYKE
M(1;1;2).

THNUYHBIA BAPHAHT CAMOCTOSITE/ILHOH KOHTPOJIbHOI padoTs! ITP-2.4
no reme «YmcaoBbie psigbD

Bapuant Ne 1.

2N+ 3 - 3
1. MccnenoBaTh CXOAMMOCTB psiia Z —. 2. Haiitu cymmy psna z (—1)n —.
m13n+5 ry 5"
o0 1 o0 n
3. Haiitu cymmy psina Z —_. 4. ViccnenoBaTh CXOJIMMOCTD psiia Z —.
n=1 I’l(l’l + 1) n=1 "

5. MccnenoBaTh CXOAUMOCTD psAia Z

PoNbE

10.

11.

12.

o0
n
nzl\/l’l3+1.

Crnncok BONpocoB K 3a4éTy ¢ onenkoii (1-if cemectp)

®opmyna 6unoma HeroToHa.

[ToHsiTHE O NEUCTBUTENBHBIX YHMCIax. X OCHOBHBIE CBOMCTBA, U ONEPAIIUN HAJl HUMHU.
Monynb aeiictButensHoro yncia. OCHOBHBIE CBOWCTBA (JI0Ka3aTh OJHO U3 HUX).
OrpaHndeHHbIE U HEOTpaHUYCHHBbIE MHOXkeCTBA. CyIIeCTBOBAaHWE TOYHOW BEpXHEH (HMK-
Hel) rpaHy OTPaHUYEHHOTO CBEpPXY (CHHU3Y ) MHOXKECTBA.

Yucnossle nocienoBarenbHOCTH. OrpaHHYEeHHBIE U HEOTPAHUUEHHBIE TTOCIIEI0BATEILHOCTH.
IIpumepsl.

beckoneuHno manbie 1 OECKOHEYHO OOJIBINHE TTOCIeI0BaTEILHOCTH. JloKa3aTh, 4YTO MOCIIE10-
BaTeNbHOCTh {("N}—Oeckoneuno Manas npu 0<q<l, u 6eckoHeuHo Oobiast mpu >1.
beckoneuno manbie U 0€CKOHEYHO OOJIblINE MOcaeI0BaTeNbHOCTH. OnpeesieHns U CBOM-
cTBa (JI0Ka3aTh OJIHO U3 HUX).

OnpeneneHre CXOAsAIIEHCA MOCIEN0BATENbHOCTH. [JoKka3aTh TeopeMy O CBSA3M MOCIEI0BaA-
TENBHOCTH, UMEIOIIEH Tpeiel, ¢ 0ECKOHEYHO Malloi.

OnpeneneHre CXOMAMIEHCS MOCIEA0BATEIBHOCTH. TeopeMbl 0 €TMHCTBEHHOCTH MIpeaeia M
00 OrpaHMYEHHOCTH CXOMSIIEHCS TTOCTIET0BATEIHHOCTH.

TeopeMbl 0 mpejenax CyMMbl, MPOU3BEIACHHUS] U YACTHOTO CXOJSIIUXCS TMOCTIEI0BATEIIbHO-
CTeH (JIoKa3aTh JBE U3 HUX).

Onpenenenre CXoAsUIEHCA MOCIEN0BATEIBHOCTH. TeopeMa 0 mpeaeibHOM MEPEX0/Ie B He-
PaBEHCTBE.

[IpenenbHbBIN TTEpEX0/] B HEPABEHCTBAX. TeopemMa 0 Tpex MOoCIe0BaTEIbHOCTSIX.
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13.

14.
15.

MoHoToHHBIE TTocaeaoBaTeNbHOCTH. Teopema Beitepmrpacca 0 cX0QUMOCTH MOHOTOHHOM U
OTrpaHUYEHHON MOCIIEA0BATEIbHOCTH.

Jloka3aTeabCTBO CYIIECTBOBAHMS Ipejiena mocienoparensHoct (1+1/n)™n.

Omnpenenenue NoANOCIE10BAaTENILHOCTH. TeopeMa o mpesesne noArocie0BaTeIbHOCTU CX0-
JsIecs mociea0BaTeIbHOCTH.

16. Yucnosble pyHkmu 1 cocoOb! ux 3aganus. [Ipexen pyHkuu B Touke mo [ eiine.

17.

1.

18.

2.

19.

20.
21.

22.

23.
24,
25.

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

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.

ITpaBblii 1 neBbIN peaesbl GyHKINUU B Touke. Teopema o CBS3M OJHOCTOPOHHHX IIPEJEIIOB
U Ipeaena

(GYHKIMH B TOUKE.

TeopeMsl 0 mpezenax CyMMBI, Pa3HOCTH, POU3BEICHHS U YaCTHOTO JABYX (DyHKIIHH.
[Tpenen MHOrOUYsIEHA B TOUKE.

Jloka3aTh /1BE TEOpEMBI O MEPEXOJE K MPEEIly B HEPABEHCTBAX, KOTOPHIM YJIOBJIETBOPSIIOT
(GyHKIMH, UMEIOLIHE IIPeed.

ITepBblii “3aMeyaTenbHbIN’ Ipeaes.

Onpenenenue npenena GyHKIUNA Ha OECKOHEYHOCTH, IUTFOC OECKOHEYHOCTH U MUHYC OECKO-
HEYHOCTH. BTopoii “3ameuarenbHbIid” mpeen.

beckoneuno manble ¢yHkuuu. Teopema o cBsi3U (QYHKIMU, UMEIOIIEH Ipejiel, ¢ OecKoHed-
HO MaJIoN (DyHKIIHEH.

beckoneuno mansle QyHkunu. CpaBHeHHE OeCKOHEUHO MaybIX GyHKUUH. [Iprmepsl.
beckoneuno 6onpmme ¢ynkuun. CpaBHeHHE OECKOHEUHO 00IbIINX (QyHKIMA. [IpuMeps.
HenpepbIBHOCTh (YHKLIMHU B TOYKE (TPU SKBUBAJICHTHBIX OIpPEJENICHUs), HENPEPhIBHOCTh
¢byHKIMU cripaBa (CieBa).

Jloka3aTeabCTBO HEMPEPHIBHOCTH (QYHKIHH COS(X) u SIN(X).

JlokazaTenbCcTBO HenpepblBHOCTH GyHKIUH IN(X).

Onpenenenue Touky pa3pbiBa GpyHkuun. Knaccudukanus Touek paspoiBa. [Ipumepsi.
Apudmernueckue NeiCTBUS HaJl HENPEPHIBHBIMU (PYHKIIMSIMH.

Teopema 0 HENPEPLIBHOCTH CIOKHOMN (PyHKIIUH.

[Tonsitue obpatHoit pynkuuu. Ee rpadux. [Tpumepsr.

Ob6parHas ¢pyHkuus. Teopema o HENIPepbIBHOCTH 00paTHON (YHKIIHU.

OnpeneneHrue U reoMeTpUYEcKHil cmbica mpou3BoAHoM. IlpomsBogHble (yHKUIM XN,
cos(x).

OmnpeneneHre ¥ TeOMETPHYECCKUAN CMBICT MPOM3BOAHOM. [IpousBoaHbie QyHKIMIA SiN(X),
In(x).

Huddepenunpyemocts GyHKIMN B Touke. Heobxoaumoe u goctatoyHoe ycioBue audde-
PEHLIUPYEMOCTH.

Cas3p HenpepbIBHOCTH U U depentmpyemoctu pynkiuu. [Ipasuna nuddepennupoBanus
CYMMBI ¥ pa3HOCTH JIBYX (DYyHKITHH.

Cas13p HenpepbIBHOCTH U nuddepentupyemoctu pyHkiuu. [Ipasuna nuddepennupoBanus
MIPOU3BEACHNUS ABYX (DYHKIIHH.

[MpaBuna auddepeHnnpoBanns 4acTHOTO NBYX ¢yHKiwmid. [TpousBoansie ¢yHkumit tg(x),
ctg(x).

[MpousBoanas odpatHo# pyukuuu. [TpousBoanas Gyrkimu arcsin (X).

[TpousBoxnas obparHoit pyHkmu. [IponsBoanas Gpynkimu arctg (X).

Teopema o mpousBojHOU cinoxHOW QyHKuMU. [IpousBoaHas crTeneHHON (YHKIUH C MPO-
M3BOJIbHBIM BEIIECTBEHHBIM ITOKA3aTeNeM.

Huddepenunan pynkun. ['eomerpuueckuit cmpica nuddepenuana.
JuddepenunpoBanue GpyHKIUH, 3aJaHHBIX TApaMETPHUUECKH.

[TpousBoaubie BeicunX nopsako. @opmyna Heiorona-Jleitbuuma. CBoiictBa OMHOMUANb-
HBIX KO3((UIIMEHTOB.

Omnpenenenue npenena GyHkuuu B Touke o Komm. JlokazarenbcTBO SKBUBaJIEHTHOCTH
onpenenenuit I'eitne u Komu.
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46.

47.

48.

49,
50.
51.
52.

o E

© oo~

12.
13.

14.

15.
16.
17.
18.

19.
20.
21.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

Onpenenenne HenpepblBHOCTH (yHKIUU B Touke mo Komm. Kputepuit Komu. Heo6xomu-
MO€ U JIOCTaTOYHOE YCJIOBHE HEMPEPBHIBHOCTU (PYHKLMHU B TOUKE (JI0KA3aTEIBCTBO HEOOXO-
JTUMOCTH ).

Orpannuennslie GyHkiuu. Teopema 00 OrpaHUYEHHOCTH HETIPEPHIBHOM (DYHKITHH.

Teopema 00 yCTOHYMBOCTH 3HAaKa HEPEPHIBHOUN (PYHKITHH.

Teopema 00 oOpamieHnu B HyJb (PyHKIUH, HETIPEPHIBHOM Ha OTpe3Ke U MPUHUMAIOLIECH Ha
€ro KOHIIaX 3HAa4YeHHs pa3HbIX 3HAKOB. TeopemMa O MPOMEXKYTOUYHBIX 3HAYCHUSIX (YHKIUH,
HEINIPEPBIBHON HA OTPE3KE.

[TepBas Teopema Beliepiirpacca o pyHKIHSIX, HEIPEPHIBHBIX HA OTPE3KE.

Bropas Teopema Beiiepimtpacca o pyHKIUAX, HEPEPHIBHBIX Ha OTPE3KE.

Bo3spacraromue u yosBaronue ¢pyHkuun. Jlocratounoe ycinoBue Bo3pacTaHus (yObIBaHUSA).
Touku sxkcTpemyma. Heobxomumoe ycinoBue skcTpeMyma.

Cnucok BONpoCoOB K 3K3aMeHy (2-i cemecTp)

[TonsiTHE TIEPBOOOPA3HON, HEOTPEICICHHOTO HHTETPAJIa U KX CBOMCTBA.

Tabmuiia HeonpeIeICHHBIX HHTETPATIOB IS SJICMEHTAPHBIX (YHKIIHIA.

3amMeHa ePeMEHHBIX B HEOMPEICIICHHOM HHTETpasie.

MeTo1 MHTErPUPOBAHUS 110 YaCTSIM B HEOMPEICICHHOM HHTETpaJIe.

[Tpocreiimue apoOu U UX UHTETPUPOBAHUE.

PasniosxeHre MpaBUIbHBIX APOOCH Ha MPOCTEHINE METOIOM HEOIPEACICHHBIX KO uIIm-
CHTOB.

WHTerpupoBaHue paroHaIbHbIX (YHKIIHH.

3aMeHbI IEPEMEHHBIX [TPU HHTETPUPOBAHUH UPPAIIMOHATBHBIX ()YHKIHA.

WurerpupoBanue ¢pyukiwii Buaa R(sin(x),cos(x)).

. 3a7auu, NpUBOASILKE K OHITHUIO OIIPEJIETIEHHOIO UHTErpaa.
11.

[Tousitue 06 onpeneneHHoM uHTerpaine. Heo0xoauMoe U AOCTaTOUHOE YCIOBUS €r0 Cyllle-
CTBOBAaHU.

TeopeMsl 0 CylIECTBOBAaHUM HHTETPUPYEMBIX (PYHKIIUI.

HeobOxonuMocTh OrpaHMYeHHOCTH O00JIACTH MHTETPUPOBAHUS I CYIIECTBOBAaHUSI OIpele-
JIEHHOT'O MHTErpaa.

HeobxonuMocTh orpaHMu4eHHOCTH (DYHKLUU JJIsl CYLIECTBOBAHUS ONPEEIEHHOT0 UHTErpa-
na.

OCHOBHBIE CBOMCTBA ONPEICTICHHOTO HHTETpaJa.

OneHKH onpeeeHHbIX UHTETPAJIOB.

Teopema o0 cpeTHEM 3HAUEHUU.

OnpeneneHHbI HHTETpal ¢ MEPEMEHHBIM BEPXHUM IMpEAEoM (JJ0Ka3aTelbCTBO HENpPEPhIB-
HOCTH U AUPPEPEHIUPYEMOCTH).

®opmyna Hetotona — JleitOnua.

3aMeHa NepEeMEHHBIX B OIPEICIIEHHOM UHTETpaJe.

WHTerpupoBaHue 10 4acTsIM B ONPEAEICHHOM UHTETpaJIe.

[Tnomany KpUBOJUHEHHON Tpaneuu U Ipyrux MIOCKUX (GUTYp B TEPMUHAX ONpeAesIeHHO-
ro UHTerpana (rpaHuibl GUryp 3a7aHbl B JeKapTOBBIX KOOPAMHATAX).

[1nomane KpUBOJMHENHOTO CEKTOPA B MOJIIPHBIX KOOpANHATAX.

I1nomans KpUBOJIMHENHOMN Tpaneuyuy, rpaHuiia KOTOPOM 3a1aHa B TapaMETPUIECKOM BUJIE.
Brruncnenmne o6beMa Tell 1o U3BECTHOMY MONEPEYHOMY ceueHuto. OObeM Tell BpallleHusl.
I1nomans MOBEPXHOCTH BpaILCHMUS.

JnvHa 1yru miocKor KpUBOW B MPSMOYTOJIBHBIX U MOJISIPHBIX KOOpAUHATAX.

JlnvHa nyru miocKou KpUBOW, 3aJaHHOM B ITapaMETPUUECKOM BHUJIE.

HecoOcTBeHHbIe HHTETpalIb IEpBOTo poaa. OnpeaeneHue u IpuMephl.

Heco6cTBeHHBIE HHTETpalIbl BTOPOTo poja. OnpeseneHe u NpuMephl.

[Tpu3Hak cpaBHEHMSI CXOJUMOCTH HECOOCTBEHHBIX MHTETpasioB. [Ipumepsr.

[TpenenpHBIN MpU3HAK CPABHEHHS CXOAMMOCTH HECOOCTBEHHBIX MHTETPasIoB. [Ipumepsi.
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33. CX0auMOCTh HECOOCTBEHHOT'O MHTETpaja OT (PYHKIIUHU, €CITU CXOAUTCS HECOOCTBEHHBIN MH-
TErpaj OT ee abCOMOTHOTO 3HAYCHUSI.

34. Ilonarue 06 N-MEpPHOM BEUIECTBEHHOM IpOCTpaHCTBE RN, N-MEpHOM METPHUYECKOM IpO-
CTPaHCTBE U N-MEPHOM €BKJIMI0BOM IpocTpaHcTBe EMN (mpumepsr).

35. [lonaTtrne GyHKIMKM MHOTHX MEPEMEHHBIX: 00JIacTh OIpeaesieHus U 00y1acTh 3HaueHui. ['pa-
¢uK GyHKINU IBYX NIEPEMEHHBIX.

36. [TonsTue oTkpeITOro MHOKecTBa B En . I'panniia MuokecTBa. 3aMKHYyTO€ MHOXeCTBO. [1o-
HSATHE 00J7aCTH, OKPECTHOCTH TOUKH U JIp.

37. Ilpenen mocnepoBarenbHOCTH TO4YeK W3 E™N. Omnpenenenne mnpenena ¢yHKIMH IBYX (He-
CKOJIBKMX) TIEPEMEHHBIX.

38. [lonsarue npenena GyHKIUU IBYX MIEPEMEHHBIX B TOYKe M BIOJb HEKOTOPOU KpuBoi. [Ipu-
Mepbl (PYHKIUH, HE UMEIOIINX Mpeiena.

39. HenpepbIBHOCTh (PYHKIIMH JABYX MEpEeMEHHBIX B Touke. OCHOBHbBIE CBOMCTBA HETIPEPHIBHBIX
¢ynkuuii. Onpenenenue TOUYKH paspeiBa GyHKIHU. [I[pumeps.

40. [TonsiTe moONMHOTO MpHpalieHus (GYHKIUU HECKOJIbKUX MepeMeHHbIX. HempepbBHOCTH
(YHKIHU B TOYKE B TEPMUHAX MPUPALICHUN (PYHKIUU U apTYMEHTOB.

41. CoiicTBa (hyHKIMH, HEIPEPHIBHBIX HA 3aMKHYTON, OTPaHUYEHHON 00IacTH.

42. YacTHbIE TPOU3BO/IHEIC.

43. Onpenenenne quddepeHIpyeMocTd GYHKIIMH HECKOIbKUX MEPEMEHHBIX B TOUKE.

44. Ces13b muddepeHIpyeMOCTH 1 HENPEPHIBHOCTH (PYHKITUH.

45. Heobxonumoe ycnosue auddepeHuupyeMocTd GyHKIUU (CYIIECTBOBAHHE YaCTHBIX MPOU3-
BOJIHBIX).

46. [Tonnerit nuddepenuan GyHKIUU MHOTUX TEPEMEHHBIX.

47. TloHsTHE CIOXKHON (PYHKIIUH OJHOM, ABYX U T.H. IEPEMEHHBIX C JABYMS, TPeMs U T.I. MPO-
MEXYTOUHBIMH NepeMeHHbIMU. Ee HenpepbIBHOCTD U AU PepeHIupyeMocCTb.

48. IlpaBuia BEIYUCIICHUS YaCTHBIX MPOU3BOIHBIX CIOKHBIX (PYHKIIHI.

49. [IpousBoHas Mo HampasieHut0. [ pagueHt.

50. YactHbie pon3BOIHBIC M TU(HEPEHITHAIBI BBICIINX TTOPSIKOB.

51. DkcTpeMyM (PyHKIIMM MHOTHX MepeMeHHbIX. HeoOxoaumble yciaoBus sKCTpeMyMa (QyHKIUH
JIBYX TIEPEMEHHBIX.

52. JloctaToyHOE YCIOBUE SKCTpeMyMa (DYHKIMH JBYX ITEPEMEHHBIX.

53. HesiBHBIC (PyHKIIMM MHOTHX TIEpeMEHHBIX. Teopema o cymiecTBOBaHHH U MU depeHIHpye-
MOCTH HESBHOW (yHKITUH.

54. YpaBHEHHUsI KacaTeIbHOW IIIOCKOCTH U HOPMaJIH K IIOBEPXHOCTH B TOUKe M.

55. YcnoBHbIi akcTpeMyM. MHoxkutens Jlarpanka u ¢pynkuus Jlarpanxka. Heobxoaumoe ycno-
BHE dKCTpEMyMa.

Conepmaﬂne 3K3aMeHaIlMOHHOI0 OMJIeTa

1 Bompoc — pyHaamMeHTagbHas Teopust (3HATh)
2 Bonpoc — (pyHaaMeHTaIbHast TeopHst (YMETh)

3 Bompoc — mpakTudeckas 3a1a4a (yMeTh + BIaJeTh)

IIpumep cocTaBaCHUS SK3aMEHAITMOHHOTO owmieTa:

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

2 BOIIPOC. HpI/I3HaK CpaBHCHHUA CXOAMMOCTU YHCIIOBBIX PpAJOB C HCEOTPULATCIIbHBIMU
YJICHaAMMU.

3 Bompoc. [Ipaktudeckoe 3amanue: Pemmmtes 1Y 2-ro mopsiaka: y’’-y=x+1.
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