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1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

[ensiMu OCBOEHMS AMCLUMILIMHBI (MOnyiisi) «MareMaTuka» SBISIOTCSA: O3HAKOMJIEHHE
0axanaBpOB C OCHOBHBIMU MaT€MaTHYECKUMH MOHITUAMHU, BOCIMTAHUE BBICOKON MaremarH-
YECKOM KYJBTYpBI, IPUBUTHE HABBIKOB COBPEMEHHBIX BUJOB MAaTEMATHYECKOIO MBILICHUS,
[IPUBUTHE HABBIKOB HCIIOJIb30BAHHUS MATEMaTUYECKUX METOJOB U OCHOB MAaTeMaTHYECKOIO
MOJICIIUPOBAHMS B MPAKTHUECKOW JEATEIbHOCTH, BBIpabOTKa y OakalaBpOB YMEHHS HPOBO-
JUTh MaTeMaTUYECKUIN aHaIU3 NMPHUKIAJHbIX (MHKCHEPHBIX) 337a4 U OBJIQJICHUE OCHOBHBIMU
AQHAJIMTUKO-TEOMETPUYECKUMH METOJAMU UCCIIEIOBAHNS TaKUX 3a/]a4.

Jlia nocTrkeHus MOCTaBICHHBIX Lienel B Kypce «MaTtemaTnka» pelaroTes 3a1a4u:

® OCBOCHHME MAaTE€MAaTUYECKOrO ammapara, sBJSIOLIETOCS TEOPETUYECKOH OCHOBOHM CO-
BPEMEHHOI'0 IIPOIrPaMMUPOBAHHUS U €r0 IMPAKTHYECKUX ITPUIIOKCHUIM;

® OBJIAJICHUE KYJIbTYPOU MBILICHUS;

® pa3BUTHE JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHNUS;

® OBJIQJICHUE HABBIKAMH CUCTEMAaTHIECKOH pabOoTHI.

2. Mecro aucuuniauHsbl B cTpykrype OOII 6akanaBpuara

VYyeOnas aucuumuna b1. B.OJ1.8 «MaremaTika» BXOAUT B BAPHATHBHYIO YacTh OJ0Ka
1 obGpa3zoBarensHOM nporpaMmMel OakanaBpuara o HamnpasieHuio 44.03.05 «Ilemarorudeckoe
oOpa3zoBanue (¢ AByMs MPO(UISIMHU TOATOTOBKH )», Tpoduib — UHGOPMATUKA U IKOHOMUKA.

N3yuenne AUCIUTUIMHBI 0a3UpyeTCs Ha MIKOJIBHOM KypCe MaTeMaTHKH.

3HaHUS ¥ YMEHUS, YCBOGHHBIE CTYJICHTaMHU B MPOIECCe M3yUEHUs TUCHUILIMHBI «Ma-
TEMaTHUKa», HEOOXOIMMBI B KaY€CTBE METOJI0JIOTMYECKON MPEANOCHUIKN ISl OCBOCHUS U C-
[UIUIMH MaTEMaTHYeCKOTO U €CTECTBEHHOHAYYHOI'O LUKJIA, a TaKXKe JJI1 OCBOCHHUS TeX JUC-
[UTITAH MPOo(GeCCHOHATBHOTO IUKJIA U B HAYYHO-UCCIIEA0BATEILCKOM paboTe, Ml KOTOPBIX
TpeOyeTcs 3HAaHUE U BIaJICHHE METOIaMU MaTeMaTHYeCKOr0 aHaIu3a U MOACIUPOBaHHUS, TE€O-
PETUYECKOTO M AKCIEPUMEHTAIBHOTO HCCIEAOBAHUS, MPUMEHEHHE AHATUTUYECKUX U YHC-
JICHHBIX METOJIOB PELICHHs MOCTaBIEHHBIX 3a7]a4y. OCHOBBI MaTeMaTH4eCKOi 00pabOTKH HH-
dbopmariu, NporpaMMHUpPOBAHUE, TEOPETHUECKHNE OCHOBBI MH(MOPMATHUKU, TEOPHUS BEPOSITHO-
CTel U MaTeMaTH4ecKasl CTaTUCTUKA, 0a3bl JaHHBIX, SKOHOMHUECKUN aHAINU3, UCCIEeI0BAaHUE
OTIEpAIMii ¥ METOJIbI ONTUMH3AIIMN, TEOPUS AITOPUTMOB, MaTeMaTUYECKasi IKOHOMHKA, KO-
HOMETPHUKa, KOMIbIOTEpHAs IrpadKka U aHUMAIHSI.

3 Komnerenuuu odyyaromerocsi, popmMupyemMsbie B pe3ybTaTe 0CBOCHHS
AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00yueHus

B pesynbrare ocBoeHUS AUCHUIUIHHBI (MOAYs) «MaTemaTukay o0ydaromuiics J0mKeH o0a-
JIaTh CJIETYIOMMHA KOMIICTCHITUSIMU:

CrpykTypHBII
JJIEMEHT KOMIIE- [Tnanupyemble pe3yabTaTbl 00ydeHUs

TEHITNHT

OK-3 cnmoco0HOCTHIO HCII0JIB30BATh €CTECTBEHHOHAYYHBIE M MATEMAaTHYeCKHUe 3HAHUS
AJIsl OPHEHTHPOBAHUS B COBPEMEHHOM HH(OPMALMOHHOM NPOCTPAHCTBE

OCHOBHBIE ONPE/IEIICHUS U TIOHATHUS, TEOPEMBI 1 CBOWCTBA JIMHEHHOM anre0-
PBI, BEKTOPHOI ainredpbl U aHATUTUYECKOM FreOMETPUH; MaTeMaTUYeCKOTro
aHanu3a; 1u(p(HepeHIualIbHOrO U MHTErPaIbHOIO UCUUCIICHHS; TEOPUH Psi-

J10B

3HaTh

VmeTs COCTaBJIATb MAaTEMATUUCCKHUE MOJCIIN IMOCTABJICHHBIX 3aJla4 U peIIaTh HUX;




CtpyKTypHBII
JIEMEHT KOMIIE-

TEHIUH

[Tnanupyemble pe3yabTaThl O0y4eHUS

WCCJICIOBATh BBISIBIICHHYIO H MPEICTABICHHYIO aHATUTHYSCKU WK rpadu-
YeCKU (PYHKIIMOHAIBHYIO 3aBUCIMOCTh TIPOIECCOB, SIBIICHUH B PA3TUYHBIX
00J1acTSIX 3HAHUIL;

Bnanets

HaBBIKAMU BBITTOJHEHHS OTIEpalluii BEKTOPHOM aireOpbl, HABBIKAMH pelie-
HUS TUIIOBBIX 33Ja4 110 BEKTOPHOHM ajiredpe, TEOPHH MPSIMBIX U MJIOCKO-
CTEH, TEOPUU KPUBBIX U IIOBEPXHOCTEW BTOPOU MOPAIKA; BIAJETh IIPUEMa-
MU COCTAaBJICHHS Y HaBBIKAMU aHAJIN3a YPABHEHUN KPUBBIX U IIOBEPXHOCTEU
BTOPOTO MOPSAKOB; HABBIKAMHU BBIYHCICHUS AU PepeHIINATbHBIX U UHTE-
IpaJIbHBIX XapaKTEPUCTUK MEXaHUUECKUX, (PU3NIECKUX, IKOHOMUUECKUX,
COIIMAJIBHBIX IIPOLIECCOB U SIBJICHUI;

AIIK -1 cnoco0eH ucnoib30BaTh MATEMATHYECKUA annapar, MeTo0JI0TMI0 IPOrpaMMu-
POBaHMS U COBPeMeHHbIe KOMIIbIOTEPHbIE TEXHOJIOTMH /JIsl pellleHHs MPAKTUYECKUX 337124
NOJIy4YeHUs1, XpaHeHUs, 00pa00TKH M nmepeaayu MHPOPpMALHHU

3HaThb

OCHOBHBIC TCOPECTUUCCKHUE CBCACHHUA O XaPAKTCPUCTUKAX MATCMATUICCKUX

IMaK€TOB; OCHOBHLIC BO3MOXHOCTHU KOMIIBIOTCPHBIX IIPHUKIAAHBIX [TAKETOB

AJIg pECIICHUA MAaTEMATUUYCCKUX 3a/laq U ITPEACTABIICHHUA MAaTCMATUYCCKUX
TCKCTOB

YMmeTs

pemarth B cucreMe Maple 3aaun CHMBOJIBHOTO UG GEpEeHITUPOBAHHS U HH-
TErpUpOBAHUS; HOCTPOCHUS IrpadMKOB (PYHKIMI U TOBEPXHOCTEH; MaTpuy-
HOM anreOpsl; aHanuTHyeckoro pemenus CJIAY; rotoButh MaTemaTuue-
CKHE TEKCThI B cucteme Latex

Bnanets

HaBbIKaMU HCITOJIb30BAHHUA MMPUKIAJHBIX MATEMATUYCCKUX ITAKCTOB 06pa-
OOTKH; TEXHOJIOTHEH MOATOTOBKM MaTeMaTUYeCKHX TEKCTOB YHUCIOBOW UH-
dbopmaruu

ITIK-1 roToBHOCTBIO P€ain30BbIBATDL Oﬁpa3OBaTeJIbele IporpamMmal 1o y‘leﬁHblM npeame-
TaM B COOTBCTCTBHH C TpCﬁOBaHI/IﬂMI/I 06pﬂ3OBaTe.TII>HLIX CTaHAApPTOB

OO6mme npuanuns! U ycnoBus npuMmenennst KT, ciocoOs! orieHku esi-

3HaTh TEJILHOCTH CTYJIEHTOB, CTPYKTYPY COBPEMEHHOTO YPOKa, TOAXO/IbI K IIPOEK-
TUPOBAHUIO YPOKa
[TpoexTupoBaTh yueOHBIH mporiecc ¢ ucnoiab3oBanuem UKT; onpenensts
YMmeTb UKT uHCTpYMEHTHI; BEIOUpATh OIEHOYHBIE CPEJICTBA; YIIPABIATH O0yUEHU-
eM
Brazets HABBIKAMU MPOEKTUPOBaHUs yueOHOM cpefpl ¢ ucnonabzoBanuem MKT; me-

TOJIaMU NOBBIIIEHUSI 3()PEKTUBHOCTH IPyNIOBOI pabOTHI




4 CTPYKTYPA U COJIEPKAHUE JUCHUILIMHBI (MOIY.JIS)

OO6mias TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 6 3aUeTHBIX eauHull 216 akas. 9acoB, B TOM

YUCIIC:

KOHTakTHas paborta — 150 akan. gacos:

- aynutopHas — 144 akan. 4acos;
— BHEayJMTOpHasi — 6 akaj. 4acoB

camocrosiTensHas padora — 39,3 akaj. 4acos;

MOATOTOBKA K 3K3aMeHY — 26,7 akaj. yaca

Pasgen/ tema

CemecTtp

AynuTopHasi KOH-
TakTHas padora (B

aKaj.Jacax)

JIEKIIAU

nabopat.3aHATHS
MIPAaKTHY. 3aHsI-
THUA

CamocTosTenbHas paboTa (B akaj. yacax)

Bua camocrosTensHON paboThI

dopma TeKyIero KOHTPOIs YCIIEeBaeMOCTH U
MIPOMEXKYTOUYHOM yCIIEeBAEMOCTH

KO,H n CTp}/KTyprlﬁ DJICMCHT KOMIICTCHIINN

1. JInneiinas anredpa

1.1. Matpwutiel u nei-
CTBHS HAJ HUMH.

[IpopaboTka u
OCMBICJICHUE JICK-
IHOHHOT'O MaTePH-
ana; paboTta ¢
y4eOHUKAMH U
y4eOHBIMU TTOCOOH-
SIMH; IOATOTOBKA K
NPaKTUIECKUM 3a-
HSITHSM; CAaMOCTOSI-
TeNbHas IPOpadoT-
Ka TeM U BOIIPOCOB
Kypca, He pacKphbI-
TBHIX Ha JICKIHSX;
CaMOCTOSITEIIbHOE
pelleHre NpakTH-
YeCKHX 3a]a4

TECTUPOBAHUE

OK-3

paHT MaTpHIIEL, 00paT-

1.2. Onpenenurenu
KBaJIpaTHBIX MATPHIL,

Has MaTpuIa.

[IpopaboTka u
OCMBICJICHHUE JICK-
[UOHHOTO MaTepH-
ana; paboTa c
yueOHUKaMH 1
y4eOHBIMU TIOCOOH-
SIMH; TIOIFOTOBKA K
MIPAKTUYECKUM 3a-
HSITHSM; CAMOCTOSI-
TenbHas MpopadboT-
Ka TeM U BOIIPOCOB
Kypca, He pacKphbl-
THIX Ha JICKIHAX;
CaMOCTOSITETIbHOE
pelIeHre IpakTH-
4eCKUX 3a/1a4

TECTUPOBAHHUE

OK-3




Pasgen/ tema

Cemectp

AyauTopHasi KOH-
TakTHas pabora (B
aKaj.Jacax)

JIEKIIUHA

nmabopar.3aHATHS

MpaKkTHY. 3aHs-
THS

CamocrosiTenpHas padoTa (B akaJ. Jacax)

Buna camocTosTenbHOR padboThI

dopma TekyIero KOHTPOIs YCIeBaeMOCTH U
MIPOMEIKYTOYHOU YCIIEBAEMOCTH

KOﬂ nu CprKTypHLIfI DJICMCHT KOMIICTCHIINHN

1.3. CucreMsl TUHEH-
HBIX aNre0pandecKux
ypaBHeHui. Marpuu-
HBII METOJ| PELLIECHUS U

dopmyiel Kpamepa

[IpopaboTka u
OCMBICJICHUE JICK-
IIMOHHOTO MaTepH-
ana; paboTta ¢
y4eOHUKAMH H
y4eOHBIMU TTOCOOH-
SIMHU; TIOJATOTOBKA K
HPaKTUYCCKUM 3a-
HATHSM; CAMOCTOSI-
TeJIbHAS TPOPadOT-
Ka TEM U BOIIPOCOB
Kypca, He pacKphbI-
TBIX Ha JICKIHSX;
CaMOCTOSITETIbHOE
pelieHue IpaKTh-
YEeCKHX 3a]a4

TECTUPOBAHUE

OK-3

1.4. Meton I'aycca pe-
IIEHHUS CUCTEM JIMHEH-
HBIX alre0pan-4ecKux
ypaBHenuil. Teopema
Kponexkepa-Kanemmm.
OnmHO-pOTHBIE CUCTEMBI.

[IpopaboTka u
OCMBICJICHUE JICK-
IUOHHOT'O MaTepu-
ana; paboTta ¢
y4eOHUKAMH U
y4eOHBIMU OCOOU-
SIMH; TIOJITOTOBKA K
MPAKTUICCKUM 3a-
HSITHSM; CAaMOCTOSI-
TeJIbHAs TPOPaboT-
Ka TeM U BOIIPOCOB
Kypca, He pacKphbI-
TBIX Ha JICKIVSX;
CaMOCTOSITETIbHOE
pelIeHre IpakT-
YeCKHX 3a]a4

TECTUPOBAHUE

OK-3

HToro no pazneny 1

1
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0
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2. BexTopHas ajaredpa u aHAIUTHYECKAS TeOMeTPHUs




Pasgen/ tema

Cemectp

AyauTopHasi KOH-
TakTHas pabora (B

aKaj.Jacax)

JIEKIIUHA

CamocrosiTenpHas padoTa (B akaJ. Jacax)

Buna camocTosTenbHOR padboThI

dopma TekyIero KOHTPOIs YCIeBaeMOCTH U
MIPOMEIKYTOYHOU YCIIEBAEMOCTH

KOﬂ nu CprKTypHLIfI DJICMCHT KOMIICTCHIINHN

2.1. Cucremsl Koopau-
HaT Ha NPsSMOH, INIOCKO-
CTH U B IIPOCTPAHCTBE.
Ipoctpanctea R* u R,
Bexrops!. JInHelinbie
oIepaLuy HajJ BEKTopa-
mu. [Ipoeknus BekTopa
Ha ock. KoopauHaTh!
BekTopa. Hanpasiisto-
1€ KOCUHYCHI M JUIMHA
BekTopa. Komuneap-
HOCTb U KOMILJIaHap-
HOCTB BEeKTOpOB. Cka-
JIIpHOE TPOU3BEICHIE
BEKTOPOB U €r0 CBOM-
CTBa.

[IpopaboTka u
OCMBICJICHHUE JICK-
IIMOHHOTO MaTepH-
ana; paboTta ¢
y4eOHUKAMH H
y4eOHBIMU TTOCOOH-
SIMHU; TIOJATOTOBKA K
HPaKTUYCCKUM 3a-
HATHSM; CAMOCTOSI-
TeJIbHAS TPOPadOT-
Ka TEM U BOIIPOCOB
Kypca, He pacKphbI-
TBIX Ha JICKIHSX;
CaMOCTOSITETIbHOE
pelieHue IpaKTh-
YEeCKHX 3a]a4

TECTUPOBAHUE

OK-3

2.2. BekTopHOE mpous-
BE€JICHUE BEKTOPOB U €T0
cBolictBa CMelIaHHOe
npousBeneHue. I'eomer-
PHUYECKHI CMBICIT OIIpe-
JIEJUTENIEN BTOPOIo U
TPETHETO MOPSAIKOB.

S
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= 3
T )
< S
c| EE
2 E°
g &
<

S =
0 2
0 2

[IpopaboTka u
OCMBICJICHUE JICK-
IUOHHOT'O MaTepu-
ana; paboTta ¢
y4eOHUKAMH U
y4eOHBIMU OCOOU-
SIMH; TIOJITOTOBKA K
MPAKTUICCKUM 3a-
HSITHSM; CAMOCTOSI-
TeJIbHAs TPOPaboT-
Ka TeM U BOIIPOCOB
Kypca, He pacKphbI-
TBIX Ha JICKIVSX;
CaMOCTOSITETIbHOE
pelIeHre IpakT-
YEeCKHX 3a]a4

TECTUPOBAHUE

OK-3
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2.3. Ananutrdeckas [IpopaboTka u
reoMeTpHs Ha IUIOCKO- OCMBICJICHUE JICK-
CTU. YpaBHEHUS JIMHUN LIHOHHOT'O MaTEepH-
Ha MI0cKoCTH. Paznmy- ana; pabota ¢
HbIE POPMBI ypaBHEHUS yueOHUKaMH U
MIPSIMOH Ha TIOCKOCTH. y4eOHBIMU TTOCOOH- 2
Yo Mexay NpsIMbIMH. SIMU; TIOATOTOBKA K £
PaccrosiHue oT ToukH 110 11410 4 4 NPaKTUIECKUM 3a- a ;’
npsmMoil. BzauMHoe pac- HATHUSAM; CAMOCTOSI- =5 o
=~
MOJIOKEHHUE MPSIMbIX Ha TeJIbHAs MPOPadoT- 3
mtockocTi. OCHOBHEIE Ka TeM U BOIIPOCOB &=
BUJIBI KPUBBIX BTOPOTO Kypca, He pacKphbI-
NOpPsIIKA, KAHOHUYECKHE TBIX HA JICKLMSIX;
YpaBHEHUS, XapaKTepu- CaMOCTOSITETIbHOE
CTHKH, CBOICTBA, I0- peleHre npakTH-
crpoenue. [ICK. YeCKHUX 3a1a4d
[IpopaboTka u
OCMBICJICHUE JICK-
2.4. Ananutuueckas
IUOHHOT'O MaTepH-
reOMeTpHs B TIPOCTPaH-
ana; paboTta ¢
CTBE. YPABHEHUS II0-
N y4eOHUKAMH U
BEPXHOCTEH B PO-
y4eOHBIMU OCOOU- o
cTpaHcTBe. PaznnuHble S
SIMU; TIOATOTOBKA K =
(hopMBI ypaBHEHHUS 3 .
MIPAKTUYECKUM 3a- 3 -
wiockocTH. Yronmexay | 1 | 4 | O 4 4 2. bd
HSITHSM; CAaMOCTOSI- = o
IUIOCKOCTSIMU. PaccTos- =
TeJIbHAs TPOPaboT- 3
HHUE OT TOYKH JI0 TIOC- =
Ka TeM U BOIIPOCOB
KocTH. B3aumHoe pac-
Kypca, He pacKphbI-
MOJIOKEHUE MPSIMBIX U
. TBIX Ha JICKIVSX;
mockoctel. [loBepxHO-
CaMOCTOSITETIbHOE
CTH B IIPOCTPAHCTBE
pelIeHre IpakT-
YeCKHX 3a]a4
HToro no pazneny 2 1112] 0 12 12

3. BBCZ]eHI/le B MaTeMaTH4YeCKUH aHaAJIHn3




Pasgen/ tema

Cemectp

AyauTopHasi KOH-
TakTHas pabora (B

aKaj.Jacax)

JIEKIIUHA

nmabopar.3aHATHS
MPAKTHUY. 3aHsI-
TUA

CamocrosiTenpHas padoTa (B akaJ. Jacax)

Buna camocTosTenbHOR padboThI

dopma TekyIero KOHTPOIs YCIeBaeMOCTH U
MIPOMEIKYTOYHOU YCIIEBAEMOCTH

KOﬂ nu CprKTypHLIfI DJICMCHT KOMIICTCHIINHN

3.1. KommexkcHsle
yrcia. Apudpmernye-
cKkue orepanud. Anreo-
pandeckasi U TPUTOHO-
MeTpHuueckas GopMbl
KOMIUTEKCHOTO YHCIIa.
OcHoBHas TeopemMa aj-
re0pbl, pas3oKeHUE
MHOTO4JICHAa Ha MHOXH-
TEIH.

[IpopaboTka u
OCMBICJICHHUE JICK-
IIMOHHOTO MaTepH-
ana; paboTta ¢
y4eOHUKAMH H
y4eOHBIMU TTOCOOH-
SIMHU; TIOJATOTOBKA K
HPaKTUYCCKUM 3a-
HATHSM; CAMOCTOSI-
TeJIbHAS TPOPadOT-
Ka TEM U BOIIPOCOB
Kypca, He pacKphbI-
TBIX Ha JICKIHSX;
CaMOCTOSITETIbHOE
pelieHue IpaKTh-
YEeCKHX 3a]a4

TECTUPOBAHUE

OK-3

3.2. OYHKINHN U UX
CBOICTBa. DJeMeHTap-
HbIe (DYHKITUH.
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5 OBPA3OBATEJIBHBIE I THOOPMAIIMOHHBIE TEXHOJIOI'NHN

1. TpaagummonHble 0Opa3oBaTEIbHBIC TEXHOJOTHH OPUEHTUPYIOTCS Ha OpraHu3aiuio oOpazoBa-
TEJILHOTO TPOIIecca, MPEANOIaraoIlyio MPsIMYI0 TPAHCISIHMIO 3HaHUH OT IpenogaBaress K CTYACHTY
(mIpeuMyIeCTBEHHO Ha OCHOBE O0BSCHUTEIBHO-WILTIOCTPATUBHBIX METOZOB 00yueHus). YuebHas aes-
TEJILHOCTh CTY/IEHTa HOCUT B TAKHUX YCIIOBHSIX, KaK MPABUIIO, PETIPOIYKTUBHBIN XapakTep.

@DopMbl yueOHBIX 3aHATHI ¢ UCIIOJIB30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTUM:

WudopmanroHHas JeKIus — MocaeI0BaTeIbHOE U3II0KEHHE MaTepralia B TUCIUIIMHAPHOMN JIOTHKE,
OCYILIECTBIISIEMOE MTPEUMYIIIECTBEHHO BepOaIbHBIMU CPECTBAMH (MOHOJIOT IPEroaBaTes).
Cemunap — 6ecesia nmpenoiaBaTess U CTYICHTOB, 00CYKACHUE 3apaHee MOATOTOBICHHBIX COOOICHUN
10 Ka)KJIOMY BOMPOCY IUIaHA 3aHSTHS C €AMHBIM JIJIsl BCEX MEPeUyHEM pEeKOMEHIyeMOil 00s13aTenbHON 1
JOTIOJIHUTEIbHOM JINTEPaTypPHI.

[IpakTuueckoe 3aHsATHE, OCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI 1 HaBBIKOB IO MPEIJI0KEHHO-
My ITOPUTMY.

2. VlnTepakTHUBHBIE TEXHOJIOTUU — OpraHU3aIis 00pa30BaTEILHOTO Mpoliecca, KOTopast perno-
JlaraeT aKTHMBHOE M HEJIMHEHHOE B3aMMOJICHCTBHE BCEX YYACTHHKOB, OCTH)KEHHE HAa JTOW OCHOBE
JTUYHOCTHO 3HAYMMOTO U1l HUX 00pa3oBaTeNIbHOTO pe3ynbTaTa. Hapsny co cnenuann3upoBaHHBIMU
TEXHOJIOTUSIMHU TaKOTO POJIa MPUHIIUI MHTEPAKTHUBHOCTHU MPOCIECKUBACTCS B OOJIBIIMHCTBE COBPEMEH-
HBIX 00pa30BaTENbHBIX TEXHOJOTUN. MHTepaKTUBHOCTH MOApPa3yMEBaET CYyObEKT-CYObEKTHBIE OTHO-
IICHUsSI B X0/1€ 00pa30BaTeNLHOTO MpoIecca U, KaK clelCcTBHE, (POPMUPOBAHHE CaMOPA3BUBAIOIIEHCS
MH(OPMALIMOHHO-PECYPCHOI Cpebl.

@®opMbl yIeOHBIX 3aHSATHH C UCIIOJIB30BAaHUEM CHEIMATHN3UPOBAHHBIX HHTEPAKTUBHBIX TEXHOJIOTHN:
Jlexius «oOpaTHON CBA3M» — NEKUUA—TIPOBOKALUS (M3JI0KEHHE MaTepHala ¢ 3apaHee 3arlaHupOBaH-
HBIMHU OIIMOKaMHU ), JIEKIUs-0ece1a, ISKIUsA-TUCKYCCHs, JIEKIUA-TIPECCKOH(EPEHITHS.
CeMuHap-IUCKyCCHsI — KOJJIEKTUBHOE 00CYXI€HHE KaKOro-11u00 CIIOPHOr0 BOMPOCa, MPOOIEMBbI, BbI-
SBJICHHE MHEHHH B TpyHIe (MEKXIPYIIIOBON IUAJIOT, TUCKYCCHS KaK CIIOP-IHAJIOT).

3. UudopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa30oBaTellbHbIE TEXHOJIOTUH — OpraHu3aIus oopa3oBa-
TEJBHOTO MPOIecca, OCHOBAHHAS Ha IPUMEHEHNH CIIEIUAIM3UPOBAHHBIX MPOTPAMMHBIX CPEJ] M TEX-
HUYECKUX CPEJICTB PabOThI ¢ MHPOpPMAITHEH.

@®opMbI yIeOHBIX 3aHSATHH € MCIIOJIb30BaHIHEM HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHH:
Jlekuus-BU3yanu3aus — U3JI0)KEHUE COJIepKaHMsl COTTPOBOXKIAETCS Ipe3eHTaluel (JeMOHCTpalen
y4eOHBIX MaTepPHAaJIOB, IPE/CTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CHCTEMaXx, B T.4. WIJTFOCTPATHBHBIX,
rpadUyecKuX, ayIno- U BUJEOMATEPHAIIOB).

[TpakTryeckoe 3aHsTHE B POPME MPE3CHTAIMH — MPEJICTABICHHE PE3YIHTATOB MPOSKTHON MM HCCIIe-
JIOBAaTEIbCKOM JIeATETHHOCTH C UCIIOJIb30BAHUEM CIEIIMAIM3UPOBAHHBIX MPOTPAMMHBIX CpE.



6 YYEBHO-METOJINYECKOE OBECHEYEHUE CAMOCTOSITEJABHOMN PABOTBI
OBYYAIOIIUXCA

[To muctumumae «MareMaTuka» MpeayCMOTpeHa ayAUTOPHAS U BHEAYIUTOPHASI CAMOCTOSTENIbHAS pa-
00Ta 00yJaromuXxCsl.

Ay,I[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB IpCAIoaracTt p€€Hue TECTOB HAa IIPAKTUYCCKUX
3aHATUAX.

Ilpumepnvie mecmuoi:
YucsioBble psiabl
Bxoonoit mecm 1. Iloemopenue memvt «Apugpmemuyeckan u 2eomempuueckas npozpeccunr,

1. MHuo:xecTBeHHBbIH BbIOOP. OnuH BapuaHT oTBeTa. Ouenka: 1

ApudmMeTnyecKas Iporpeccs MOKeT ObITh 3a1aHa (popMyIoi Gn = n+ 3 gaxoe us CIIEYIOLIUX
qucell He SIBJISETCS WIEHOM 3TOM nporpeccun?

2. MHOkecTBeHHbI BbIOOP. OanH BapuaHT oTBeTa. Onenka: 1
B apudmernueckoit nporpeccuu 2; 5; 8; ... ouH U3 4ieHOB paBeH 23. Haliaure ero Homep.

3. MHokecTBeHHbI BbIOOpP. OauH BapuaHT oTBeTa. Onenka: 1
Brinucansl nepBbie HECKOJIBKO YJICHOB T€OMETpUYecKoil mporpeccun: 1,5; —3; 6; .... Kakoe u3 cneny-
FOIIHUX YKCEII €CTh CPE/IM YICHOB 3TOH MPOTPECCHu’?

4. Yucaosoii orBeT. Onenka: 1

ApumernuecKas IPOrpeccs 3a1aHa HepBEIMH ABYMs WICHAMH: 31 — —1la, = _8. Haiinnre

MEPBBIA MOJIOKUTEIBHBINA YJIEH 3TON POTPECCHH.

5. Yucaosoii orBetT. Onenka: 1

Jlana reoMeTpuyeckas nporpeccus (bn], 3HaMEHATEIh KOTOPOU paBeH J, by = 25. Haitgure cymmy
MEPBBIX YETHIPEX €€ UJICHOB.

6. Koporkmuii orBet. C yuerom perucrpa. Onenka: 1
BrInmrcano HECKOIBKO MOCIIEI0OBATEIBHBIX YWICHOB T€OMETPHYECKOM MPOTpeccu: .. .; -5; X; -80; -320;
.... Halimue unen nporpeccuu, 0003HauYeHHBIN OYKBOM X.

7. Koporkmii orBet. C yuerom perucrpa. Ouenka: 1

Jlana apudMeTHUeCcKas mporpeccus ¥ 1 — —3,y.=—1, -~-Haiigute cyMMy NepBbIX MIECTH YIEHOB
3TOM MPOrPECCHH.

8. Koportkmnii orBet. C yuerom perucrpa. Ouenka: 1
[lepBriii unien apudmernyeckoii nporpeccuu paseH 12, a Tpetuit pasen —4. Haliqute pa3HOCTH 3TOM
IIPOrPECCHUHU.

9. MHo:xecTBeHHbIH BbI0Op. OnquH BapuaHT oTBeTa. Onenka: 1
Ha kakom u3 pucyHkoB u3zo0paxeHa obnactp onpenenenus pynkimu z = $\frac{In(2-

x+y)H\sqrt{x+y}}$ ?



=B A

10. MHo:xecTBeHHBII BbIOOp. OnuH BapuaHT oTBeTa. Onenka: 1
DYHKIMS HECKOJIBKUX TEPEMEHHBIX sBJsieTCs AU hepeHnupyemMoi, eciu
CYIIECTBYET MOJHOE NMpHUpalieHne GyHKIuU

CYLIECTBYET MOJHBINA AU depeHnnan GyHKIuu

(GyHKIMS HEMpephIBHA [0 BCEM apryMeHTaM

YyacTHas MPOU3BOJIHAS MO OJIHOM U3 IIEPEMEHHBIX paBHA HYJIIIO

YacTHas IPOU3BOJIHAS 10 OJHOM U3 IEPEMEHHBIX HE CYLIECTBYET

11. MHuo:xecTBeHHBbII BbIOOP. O BapuaHT orBeTa. Onenka: 1
YKaKuTe MOJTHOE MpUpaiieHue GyHKINH :

f(x+Ax;y) - f(x;y)

f(x;y+Ay) - f(x;y)

f(x+Ax;y+Ay) - f(X;y)

f(x+Ax;y+Ay)

fyAy

f'\Ax

12. MHuo:xecTBeHHBbII BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1
VYkaxkute yacTHoe npupanienne GyHkiuu f(x,y) mo nepeMeHHou y:
f(xtAx;y) - f(X;y)

f(x;y+Ay) - f(x;y)



f(x+Ax;y+Ay) - f(X;y)
f(x+Ax;y+Ay)

fyAy

f'yAx

13. MHo:xecTBeHHBbII BbI0Op. OnuH BapuaHT oTBeTa. Onenka: 1
Haiitu $\frac{d"z} {0xdy}$, eciu z = In(x-+y?)

$\frac{-2yH (x+y*2)"2}$

$\frac{2yH{ (x+y"2)"2}$

$\frac{2x-2y"2H{ (x+y"2)"2}$

0

$\frac{2y}H{x+y"2}$

JIpyroi OTBET

14. MHo:xecTBeHHbII BbI0Op. OnuH BapuaHT oTBeTa. Onenka: 1
Haiitu $\frac{0"3U} {0x0yoz}$, ecnu U = ze™

ye?

e + xye

xye™

e?

xe

JIPyrou OTBET

15. MHo:xecTBeHHbII BbI0Op. OnuH BapuaHT oTBeTa. Onenka: 1

3uas, uro d’z = -$\frac{1}{x}$dx* + $\frac{2}{y}$dxdy - $\frac{x}{y"2}$dy* , naiiru 2"y,
-S\frac{1}{x}$

-S\frac{xH{y" 2}$

$\frac{2H{y}$

$\frac{1}{y}$

-$\frac{1H{x}$ - $\frac{x}{y"2}$

JIpYrou OTBET

16. MHo:xecTBeHHbII BbI0Op. OnuH BapuaHT oTBeTa. Onenka: 1
CrannonapHoO# TOUKOU QYHKITUH Z = X2+ Xy + y2 + 3y + 4 sBnsercs:
(0,0)

(1.2)

(11'2)

(21'1)

('2’1)

(2.1)

JPYrou OTBET

17. MHo:xecTBeHHBbII BbIOOp. OnuH BapuaHT orBera. Onenka: 1

B crannonapHoii Touke P GyHKIIMKM HECKOIBKUX TIepeMeHHbIX U = f(X1,X2,...,Xn) €€ MOJHBIH MepBbIi
middepennman dU ynoBieTBOPSET YCIOBHIO:

du(P)=0

du(P) >0

du(P) <0

du(P) e cymecTByer

18. MHo:xecTBeHHbIIi BbIOOp. OnuH BapuaHT oTBeTa. Onenka: 1
Ecmm g yaxunm f(x,y) cnpasennuBo f'x(Xo;Yo) = f'y(Xo;Yo) = 0, TO MOKHO yTBepKIaTh, 4TO
(X0;Yo) - Touka sKCcTpeMyMa QYHKIIUU



(Xo;Y0) - cTanimoHapHast Touka PYHKIIUU
(Xo;Y0) - TOUKa pa3pbiBa GYHKIIUH
(X0;Yo) - rpaHMYHAsE TOYKA QYHKIIUH

19. MHuo:xecTBeHHBIIT BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1

Ecnu Touka Mo(Xo;Yo) siBiIsleTcst TOUKO# 3kcTpemyma pyHkiuu z = f(X,y), To BEpHO, 4TO
x(Xo,Yo) = f'y(Xo,Yo) = 0

fIX(X01y0) = fIY(XO’yO) =1

x(Xo,Yo) < fy(Xo,Yo) <0

f'x(X0,Y0) > f'y(Xo,Yo0) > 0

f'x(Xo0,¥0) # f'y(Xo,Yo0)

20. MHokecTBeHHbIH BbIOOP. OquH BapuaHT oTBeTa. Onenka: 1

Ecnu HenpepsiBHas B 3aMKHYTOH oOnactH /| pyHKIus npuHMMaeT B Touke P Hanbosblee 3HaUeHHUE,
HO P He sBnseTcs TOUKOM MakcuMyMa (yHKIIUHU, TO MOKHO YTBEP)KIAaTh, YTO

P — Touka sxcTpemyma QyHKIIMH

P — BHyTpeHHss Touka QpyHKUINN

P — Touka pa3psiBa QyHKLIUU

P — rpannunas Touka GpyHKIUU

21. MHuoxecTBeHHbI BbIOOp. Heckobko BapuaHToB oTBeTa. Ouenka: 1

JU1st OTBICKAaHUS YCIIOBHOTO AKCTpeMyMa (PYHKIIUU HECKOJIBKHUX IMTEPEMEHHBIX MOXKHO MTPUMEHST ...
(ykazarp BCE Bapuantsr)

npaBuiIo Jlonurans

MeTOJ MHOXHUTeENen Jlarpanxa

Meron Pynre-Kyrra

MeTo Jorapudmudeckoro auddepeHInpoBaHus

METO/I CBEIEHUSI K 0€3YCIIOBHOMY IKCTPEMYM (METO/ I1OACTaHOBKH)

22. MHoxkecTBeHHbIN BbIOOP. OauH BapuaHT oTBeTa. Onenka: 1

Yro0b!l HallTH cTaliMOHApHYIO TOUKY QyHKIUHU Z = f(X,y), HaJ0 PELIUTh CUCTEMY:
$\left\{ \begin{aligned} f x & =0 \\f'_y & = 0 \\ \end{aligned} \right.$

$\left\{ \begin{aligned} f x & =1 \\f'_y & = 1 \\ \end{aligned} \right.$

$\left\{ \begin{aligned} f(x,y) & =0 \\ df(x,y) & = 0 \\ \end{aligned} \right.$
$\left\{ \begin{aligned} f x & >0\ f'_y & < 0\\\end{aligned} \right.$

$\left\{ \begin{aligned} f x & <0\ f'_y & > 0 \\\end{aligned} \right.$

23. Yucaosoii orBer. Onenka: 1

Anb0om aiist pucoBanus cTout 180 pyosneil. CKOJIbKO CTajl CTOMThH albOOM IOCie MOHUKEHUS LIEHBI Ha
20%7?

Yucnosbie pagbl

BxoodHoli mecm 2. [loemopeHue memol «BoryucneHue npedena nocnedosamenbHOCMuU »

24. MHoxecTBeHHbIIi BbIOOP. OauH BapuaHT orBeTa. Ouenka: 1

lim(n? —5n+3)
Brruuciure x—3
-3
1

&
4
8



25. MHokecTBeHHbIN BbIOOP. OquH BapuaHT oTBeTa. Onenka: 1

. In-2
lim —
Breraucnure: n—2 5n*+4

-3

ml"'mlr—-

JIPyTOi OTBET

26. MHokecTBeHHBbIH BbIOOP. OquH BapuaHT oTBeTa. Onenka: 1
. 1
lim —
Beruncnure: n—seo n+2

er—'8 N O

27. MHokecTBeHHbIH BbI0OP. OquH BapuaHT oTBeTa. Onenka: 1

S5+n—3n°

Brerunciaure: n—oo 4—n+2n?

28. MHokecTBeHHbIH BbIOOP. OquH BapuaHT oTBeTa. Onenka: 1
2 =
n*—an+e

1
Boruucnure: n—=3 3nZ—9n

O | =W | =
8

29. MHoxkecTBeHHbIii BbIOOP. OauH BapuaHT orBeTa. Ouenka: 1

lim(n—+vn?— 4n)

Brrauciure: n—oo

30. MHokecTBeHHbIN BbIOOP. OquH BapuaHT oTBeTa. Onenka: 1

. 2 .. . 3xp-5
lim x,, ==; lim y, = —0,3. lim —
JlaHo: n—o 3 n-om Boraucnure: n—=ee *nk¥n
-15
15
1,5



BxodHoii mecm 3. lpeden pyHKYuUu

31. MHoxkecTBeHHbIN BbIOOpP. OnuH BapuaHT orBeTa. Onenka: 1

lim (5 —3x—x?)

x——4d4
Brruucnure
1
- 23
-19
3
32. MHoxkecTBeHHbIN BbIOOpP. OnuH BapuaHT orBeTa. Onenka: 1
2
. x°—x+1
lim——
x—=2 x-—3
Brruucnure:
1
-3
-1
0
33. MHokecTBeHHbIH BbIOOP. OquH BapuaHT oTBeTa. Onenka: 1
. 2x+3
lim —
x—oo 1-3Xx
Brruucnure:
0
2
5
2
5
oo

34. MHokecTBeHHbIH BbIOOP. OquH BapuaHT oTBeTa. Onenka: 1
i 3In®-5n+1
Fl— oo 2n¥+3n?

Brrauciure:

MR N

B | w

35. MHo:kecTBeHHBIH BbIOOpP. Oqun BapuanTt orBera. Ouenka: 1
. x®—8x+15
lim ————
y—=5 xT-25

Brrauciure:



| =

[BY

36. MHoxkecTBeHHBbIN BbIOOP. OnuH BapuaHT orBeTa. Ounenka: 1

lim (vxz —x — :x:)

X—»0o0
Brrunciure:
1
2
[ s
1
0
37. MuoxkecTBeHHbIN BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1
lim x, =—0,2; limy, =0,5
=0 n—o0
HaHo:
. XV
lim 22
Fli—Co0D J."x-n _2
Brruucnure:
5
9
1
18
5
9
1
18

Tecm 3. 3HakonepemeHHbie pAadbi

38. Ha conocTaByienue. Onenka: 1
YCTaHOBI/ITC COOTBETCTBHEC MG)K)Iy YUCJIIOBBIMHU pﬂ)IaMI/I U UX TUIIaMHn
o0

T
2.V
Iloogonpoc Ne 1. n=1
Omeem na noosonpoc Ne 1. abCOMIOTHO CXOISIINECS PSIBI
[ a]

(~1)?"
Iloogonpoc Ne 2. n=1

n+1



Omeem na noogonpoc Ne 2. pacxonsiuecs psibl
[=a)

(—1ym+1 n+1
n? + 2
Iloosonpoc Ne 3. n=1
Omeem na noosonpoc Ne 3. yCIOBHO CXOJSIIUECS PSIbI
[£a)

2.

Ilooeonpoc Ne 4. n=1
Omeem na noosonpoc Ne 4. aGCOTOTHO CXOIAIIUECS PSIBI
[£a)
3']‘1
E (=1)"—
n
Iloosonpoc Ne 5. n=1
Omeem na noosonpoc Ne 5. pacxonsiuecs psibl
[=a)

n
2.V
Ilooeonpoc Ne 6. n=1
Omeem na noogonpoc Ne 6. aOCOTIOTHO CXOJAIIMUECS PSI/IbI

39. Ha conocraBiaenne. Onenka: 1

YcTaHOBUTE COOTBETCTBHE MCKAY YHMCIOBBIMU pAaaMU U UX TUITaAMU
]

n
on
Ilooeonpoc Ne 1. n=1
Omeem na nodsongoc Ne 1. OJI0KUTENBHBIE PSIIBI

(—1ym+1 n+1
n® + 2
Ilooeonpoc Ne 2, n=1
Omeem na noogonpoc Ne 2. 3HakouepeyIOIUECcs Psiibl

1
_1 in
(1) 2n+1
Ilooeonpoc Ne 3. n=1

Omeem na noogonpoc Ne 3. IOJI0KUTEIbHBIE PSIJIbI
L= al

2T

Ilooeonpoc Ne 4. n=1
Omeem na noogonpoc Ne 4. 10I0KUTENbHBIE PSIJIbI
(=l

> o

Iloosonpoc Ne 5. n=1
Omeem na noogonpoc Ne 5. npyrue psiibl
= a] 3-}1
>
n
Iloosonpoc Ne 6. n=1
Omeem na noogonpoc Ne 6. 3HaKOUEPETYIOINECS PSIIbI

40. MHo:xkecTBeHHbIH BbIOOP. OquH BapuaHT oTBeTa. Ouenka: 1

n+21
e (1) ——

Yucnosou psag n¥+12



cxonuTcs a0COJIFOTHO
CXOJIUTCS YCIIOBHO

lima, =0
pacxomuTcs U n—+oo
lim a, # 0.

PACXOJUTCA U hh—==a

41. MHokecTBeHHbIH BbI0OP. OquH BapuaHT oTBeTa. Onenka: 1
n+2
. e (1) —
Yucnosou psag n

CXOAUTCA a0COJIFOTHO
CXOUTCA YCIIOBHO

lim a, =0
PACXOJUTCA U hh—===
lima, #0

PacxXoIUTCs Un—co

42. MHoxkecTBeHHbIN BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1
oo n+1 1

YucnoBou psia nin+1

CXOQUTCsI a0COJIFOTHO

CXOJIUTCSI YCIIOBHO

lim a, =0
pacxoauTCs u n—+==
lim a, # 0

pPacxoguTcCs un—==2

43. MHoxkecTBeHHbIN BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1
n

oo (_ 1 J‘]‘l+ 1_ "

. n=1 5 .-

YucnoBoit psia Vnt+1
CXOaUTCsI a0COJIFOTHO

CXOUTCA YCIIOBHO

lima, =0
pacXomuTCs U n—+co
lima, #0

PaCXOIUTCS Un— oo
Tecm 1. Yucnoevwie nocnedosamenbHocmu u padsl. CxoOumMocme U cymma pAaoa.
44. MHoxkecTBeHHbIH BbIOOP. OquH BapuaHT oTBeTa. Onenka: 1

oo 1

n=1
CyMMa ymucinoBoro psiaa nin+ 1]paBHa

1-1
n
_ 1
n+1l
Y
1
1/3

45. MHo:xecTBeHHbIH BbIOOP. OquH BapuaHT oTBeTa. Ouenka: 1
. 1
n=1 (n+2)

CymMma uncioBoro psaja nin+Z/pagHa ...

1-1

n



46. MHoxkecTBeHHbIN BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1

=]
n=1
CyMMa 4KiCIIOBOTO psijia (2n-1)(2n+1)papya . .

2n—1
1
2n+1
1
2
1/2

47. MHokecTBeHHbIH BbI0OP. OquH BapuaHT oTBeTa. Onenka: 1
L a]

n=1
CyMMa 4MCIIOBOTO psja (2n-1)(2n+3) papy, ...

Zn—1
N Zn+3
1/3
1/2
1

Tecm 2. lMpu3HaKu cxo0uMOCMU YUcn08bIX Ppsooe.

48. MHokecTBeHHbIH BbIOOP. OquH BapuaHT oTBeTa. Onenka: 1
o 1
o n=1
YucnoBoii psin n-nln)
lim 2t — 1.
»
CXOJIUTCS U h—+52 On
. Iy 4
lim /2 < 1;
CXOJUTCS U n—+e=  fn
lim 2t — q-
»
pacXoauTCA U m—+ce  Hn

= |
paCXOI[I/ITC}I nu n—oo an

49. MHo:kecTBeHHbIH BbIOOP. OquH BapuaHT oTBeTa. Ouenka: 1
o0 n+1

Yucropoit psx ™1 100n+99
lim a, = 0;
CXOOUTCA U n—oo
lim a, = 0;
PACXOAUTCS U n—co

lim a, # 0.
pacxoauTes U n—sco

50. MHoxkecTBeHHBIN BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1

o0 1

y =1
YucoBoit psg - Inln+1)



lim a, = 0;
CXOJUTCS U h—+co

lim a, = 0;
PACXOJUTCA U hh—==a
lima, #0

PacXOaUTCA U n—sco

51. MHo:xecTBeHHbII1 BbIOOP. OnuH BapuaHT orBeTa. Ounenka: 1
o 2
YucnoBoii pag < 1 4n? +an+3
lim a, =0;

CXOJIUTCS U n—+ca

lim a, = 0;
PaCXOJIUTCS U n—co

lima, #0
PACXOAUTCS U 1—co

52. MHuo:xecTBeHHbII BbIOOP. OnuH BapuanT orBeTa. Ounenka: 1
D:l — —
YucnoBoii psi <= 1(”{“ +1 “"{n 1)
lim a, =0;
CXOJIUTCS U n—+ca
lim a, = 0;
PacXOJIUTCS U n—co

lima, #0
pacxoauTcs U n—sco

53. MHuo:xecTBeHHbII1 BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1
Zn+1
(=l

Yucnopoit psg =1 3n+2

lim a, =0;
. CXOJIUTCS U n—+oa
lim a,, = 0;
pacxoauTcCs U n—=o=
lim a, # 0
pacxoauTes U n—co

54. MHoxecTBeHHbIIi BbIOOP. OnnH BapuaHT orBeTa. Ouenka: 1
w 2n—1
Yncnosoi pag ™1 3n 44
lim a, =0;
CXOIUTCS U n—+o0
lim a, = 0;
PacXoIUTCs U n—co
lim a, # 0
PacCXOAUTCA U n—oo

55. MHoxecTBeHHbIIi BbIOOP. OnuH BapuaHT orBeTa. Ouenka: 1
w B
Yucropoit psig =™ n!

lim 2t — 1.
¥
CXOJUTCS U —== Gn
lim 24 = 1-
¥
CXOJUTCS U —== Gn
lim £ntt — 1.
¥
pacxoauTces U n—sn En



lim 2% > 1
pacxomurces U n—smwo On

56. MHoxecTBeHHbIN BbIOOP. OnnH BapuaHT orBeTa. Onenka: 1

- (1+11 )2
o n=1
YucnoBoii ps 1+n?
. a +
lim 2= = 1:
CXOOUTCS U n—*e2 @n

: 1
lim — < 1;
CXOJUTCS U n—+oe ﬂn

lim 2% — 1.
pacxoaures U n—scwo Gn

lim 242 > 1
pacxomures U n—smwo Gn

57. MHo:xecTBeHHbII1 BbIOOP. OnuH BapuaHT oTBeTa. Onenka: 1
n

o 2
YucnoBoit psix 1 e
lim =2 = 1;
CXOIUTCS U n—e=  fn
lim 224 < 1.
CXOIUTCS U N—+m= ﬂn
lim 2t = =1;

pacxoauTces U n—+wo Gn

lim 224t~ 1.

pacxoauTcs U n—swo On



7 . OnieHOYHBIE CPeICTBA IS NPOBEIeHUs] POMEKYTOYHOM aTTecTANMI

[TpomesxyTodHas aTTeCTalus UMEET IIeITBI0 ONPEIEIIUTh CTENIEHb TOCTH)KECHUS 3aIlNIaHMPOBAHHBIX pe-
3YJIBTaTOB OOYUYEHUS 110 KKIOW JUCIHUILTUHE (MOIYIIO) 32 ONPEIEICHHBIN mepuo i o0yueHus (ce-
MecTp) mpoBoauTCs B hopMe 3adeta B 1 cemectpe u B (hopMe IK3aMeHa BO 2 ceMeCTpe.

a) [lnanupyemble pe3yabTaThbl 00y4eHHS M OLIEHOYHbIE CPeICTBA Il MPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTAINM:

CTpyKTypHBIHA
3IIEMEHT KOM-

INCTCHIIMHU

[TnanupyemMsbie pe3yabTaThl
o0OyueHus

O1eHOYHBIC CPeICTBa

OK-3 cnmoco0HOCTBIO HCIOJIB30BATH €CTECTBEHHOHAYYHbIE M MaTeMaTHYeCKHe 3HAHMA AJI5l OpPHeHTH-
POBaHHS B COBPeMEHHOM HH(OPMALMOHHOM NPOCTPAHCTBE

3Harth

OCHOBHBIE ONPEAETICHHS U TI0-
HATHS, TEOPEMBI U CBOMCTBA
JMHEWHOI anre6Gpbl, BEKTOPHOI
areOpbl ¥ aHATUTUYECKON
reOMEeTPUH; MaTEMAaTHIECKOTO
aHanuza; quQGhepeHIInaIbHOrO
Y MHTErPajJbHOTO UCUUCIICHUS;
TEOpHUH PSATOB

[TepeueHpb TEOPETHYECKUX BOMPOCOB K IK3aMEHY:
1. TlepBooOpa3Has 1 HeONpeAeICHHBIN HHTETPaL.
2. 3aMeHa NMEpEeMEHHBIX B HEONPEAEICHHOM HHTErpalle.

3. HHTerpupoBaHue Mo YacTIM.

s

WHuTerpupoBanue panroHaIbHEIX APOOei.

o

3aaun, IPUBOASIIUE K ONPEIEICHHOMY HHTErpaiy.
6. OmnpeneneHHBIN HHTETPAT U €T0 CBOWCTBA.

7. @®opmyna HreioTona-JleiiOnuna. 3aMeHa mnepeMeH-
HBIX B OIIPEJEICHHOM HHTErpase.

8. MHurerpan ot QpyHKIMH ¢ paspeiBaMu | pona.

9. HecobcrBennbie uHTErpansl | poga (o OeckoHed-
HOMY ITPOMEXKYTKY).

10. HecobcTBennsie unrerpais! 11 poxa (0T pa3pbIBHBIX
(hyHKIHH).

11. HpI/ISHaKI/I CXOOUMOCTH HECOOCTBEHHBIX HUHTCIPAJIOB.

12. dyHKIMK HECKOJIBKUX MEPEMEHHBIX: OMpeseiIcHuE,
DOJIACTE OMPECIICHHUSI, CITOCOOBI 3a/TaHMSL.

13. I'eomeTpuueckoe n300pakeHue (YHKUUHA HECKOIb-
KX MEPEMEHHBIX.

14. Ilpenen m HenmpepbIBHOCTh (YHKIHMHA HECKOIBKUX
[IEPEMEHHBIX.

15. YactHbIe npupamcHus U 4aCTHBIC TPOU3BOAHBIC.

16. TuddepennmpyeMocTb QYyHKIHMI HECKOJIBKUX Tepe-
MEHHBIX U MOJIHBIN auddepermar.




CTpyKTypHBII
3JIEMEHT KOM-
METCHIN

[Tnanupyemsie pe3ysbTaThl
oOydeHust

O1eHOYHBIC Ccpe€acTaa

17. KacarenbHasi TUIOCKOCTh U HOPMAaJTh K TIOBEPXHOCTH.
18. TIpon3BoHAs 10 HANIPABJICHUIO M TPAJIUCHT.

19. BDkctpeMyM  (GYHKIUH HECKOJBKHX MEPEMEHHBIX.

HCO6XO,[[I/IMI>IC " NOCTATOYHLIC YCIIOBHUA SKCTpEMYyMa.

20. Metoasr pemieaust Y 1 nopsiaka

21. Meronsl perienust J[Y BBICIIUX MOPSAKOB, JOIYC-

KaroX IMOHWKCHUC MMOPAAKa

22. Merons! pemenus JIOAY

YmeTn

COCTaBJIAATH MATEMAaTUUECKHE
MO/IEININ TIOCTABJICHHBIX 3a]a4 1
pelaTh uX; UCCIeI0BaTh BBISB-
JICHHYIO U TIPEJICTABICHHYIO
AQHAIMTHYECKU WIN TpadruecKu
(YHKIIMOHANBHYIO 3aBUCH-
MOCTb IIPOLIECCOB, SIBJICHUH B
Pa3IUYHBIX 00JIACTSIX 3HAHHH;

Halitu HeonpeneneHHbIe HHTETPabl

J~5 Vx? +5
Jx2 45

I x-1 dx I sin x
4x* —-8x—1 " ? \[12+5c0s X
) J~arcsm 3x _ Jarccosx
J1-9x2 x?
J. 2X-5 dx - j dx .
2_4x+6 Y .J0_x—_x*
7x—-15
e e ®™
Ix5—8x3—4x2+3x+2
X(X+1)(x—23)
4. Isin43x-cos43xdx;

dx : jsin(7x+1)dx;

dx:

dx; jsin 6X - cos xdx ;

dx _
cos X +2sinx+3’
5 J- 1 dX.I(Zx—l)\/Zx—l—i/Zx—l
x2Jo—x? V2x-1
6. BI)IT-II/ICJ'II/ITB onpeneneHHLIe I/IHTeraHBI

J3
A dx

) i arcare3x- [L+9x?) ;

6

jsinsg-cos“gdx ;I

dx

7%
0) j (x+1) cos5xdx.

7. UccaenoBaTh Ha CXOAMMOCTEL HECOOCTBEHHBIE MHTEA

TpaJIbL:




CTpyKTypHBII
3JIEMEHT KOM-
METCHIN

[Tnanupyemsie pe3ysbTaThl
oOydeHust

O1eHOYHBIC Ccpe€acTaa

o -1
o[- 0
5 XIn X % X°+6Xx+9
8. HaiiTu nomanp Gpurypsl, orpaHi4eHHON JIMHUSAMU:
a) X=4-y* x=y>-2y;
{x = 9cost, V=20452)
y = 4sint; B

9. Beluncnute IIMHY AyTW KPUBOM, 3a1aHHON ypaBHe-
Huem: p =1-C0S¢.

10. Breruncnuts 06beM Tena, 00pa3oBaHHOTO
BpalieHreM (GpUrypbl, orpaHHueHHON rpaduKamMu GyHKIUI:

4
y=x*, y=—, x=0, y=4; ocs Bpamenus — OY.
X

11. [Toctpotite obmacTs onpeneneHus GyHKIHHA

In(5x +1)

f(xy)=—=.
JxZ+yi-1

12. a). Haitnure Bce yacTHBIC TPOU3BOIHEIE
MIEPBOTO U BTOPOTO MOPSAKOB PYHKIMH Z = x° — f:’»y6 +x7.
ou ou ou

0). Haitnute —, ,
oXx oy oz
U=xyzZ—Xsinz+ycosz.

IS

13. Haiigure nmpon3BoaHyIO d_y hyHKIIHI
X

Y= y(x), 3a/IaHHON HESIBHO YpaBHEHHUEM

y?Inx —3xy® + 24 = 0 u BeIuHCIHTE e 3HAYCHNE B TOUKE

Mo (L 2).

Bnanets

HaBbIKaAMU BBIIOJIHEHUS OIepa-
U BEKTOPHOU anreOpsl,
HaBBIKAMHY PEIICHUS THIIOBBIX
3aJ/1a4 1o BEKTOPHOU ainredpe,
TEOPUH MPSAMBIX U IJIOCKOCTEH,
TEOPHH KPUBBIX U TIOBEPXHO-
CTEH BTOpPOI MOPSAKA; BIAJACTh
MpUeMaMU COCTABICHUS U
HaBBIKAMU aHATN3a YPaBHCHHMA
KPHUBBIX U IIOBEPXHOCTEN BTO-
POro MOPSIKOB; HABBIKAMU BhI-
yucieHus: 1udhepeHInaIbHbIX
Y UHTETPAJIHHBIX XapaKTepH-

0z o012

1. HaiiguTe yacTHBIE TPON3BOAHBIE 8_ 51 6_ GbyHK-
X oy

unn Z = Z(X, Y), 3aJaHHOMN HESIBHO ypaBHEHHEM

xcosz—y%z—4=0.

2. Uccaenyiite Ha 3KCTpeMyM (YHKIIHIO

z=x%+8y® —6xy+5.

3. CocraBbTe ypaBHEHHE KacaTebHOMN IIIOCKOCTH U
2, g2 2
HopMmaid K moBepxHoctr 10Z = X + Y —2° —2 B TouKe

M,(-2;31).




CTpyKTypHBII
3JIEMEHT KOM-
METCHIN

[Tnanupyemsie pe3ysbTaThl
oOydeHust

CTHUK MCXaHHYCCKHX, (1)I/I3I/I'-Ie-
CKHX, DOKOHOMHUYCCKUX, COITH-
AJIBHBIX IIPOIECCOB U ﬂBJ'ICHPIfI;

O1eHOYHBIC Ccpe€acTaa

4. HaiimuTe MPOU3BOJHYIO CKAJISIPHOTO TTOJIS
U = xyarctgz + 2z° B touke M,(—2; 3;1) B HanparieHuu

sekropa | = (2; 3; —6) u rpanuent noust B 910 TOUKE.

AIK -1 cnocoGeH ucnoJib30BaTh MATEMATHYECKHIl aNlnapaT, MeTOI0JI0THI0 MPOrPAMMHIPOBAHHUS U CO-
BpeMeHHbIe KOMIIbIOTEPHbIE TEXHOJIOTHH ISl PellleHUs] MPAKTHYeCKHX 32124 MOJTy4YeHus, XpaHeHHus, 00-

pabdoTKu M e

penayu nHpopmanuu

OCHOBHBIE TEOPETHUECKHE CBE-

JIEHHSI O XapaKTepUCTHKaxX Ma-

TEMaTHYECKUX MaKeTOB; OCHOB-
HBIE BO3MO>KHOCTH KOMIIBIO-

[lepeueHs TEOPETUIESCKHUX BOITPOCOB K 3K3aMCHY:
1. CumBonbroe auddepenposanue B Maple

2. CumBoJsbHOE HHTEerpupoBanue B Maple
3. Tlocrtpoenue rpadukos pynkuuii B Maple
4. Tlocrpoenue nosepxHoctei B Maple

5. Cosnanue u onepaiuu ¢ Mmarpuiiamu B Maple

3Hathb 3
TEPHBIX NPHUKJIAJHBIX TAKETOB 6. Pemenue cucrem ypaBuenuii B Maple
JUISL pEHICHUS] MaTeMaTHIECKUX
3a/1a4 ¥ TPECTABICHUS MaTe- 7. Pemenue JIOJY B Maple
MaTHYECKHX TEKCTOB
8. OcHOBBI cucTeMbI TEX
9. OcHoBBI pOpMaTHPOBaHUs B cUCTEME T EX
10. OcHoBel cuctemsr Latex
Haiitu HeonpeneneHHble HHTErpaibl B cucreme Maple:
5-vXx*+5 .
J. dx; Ism(?x +1)dx;
v x> +5
J- x-1 dx I sin x
peuiath B cucreMe Maple 3aia- A%% —8x—1 12 + 5c0s X
Yl CUMBOJIBHOTO Auddepenmu-
pOBaHUS U UHTETPUPOBAHUS; J‘ arcsin 3X . J‘ arccos x* dx -
nocTpoeHus rpaukoB QyHK- 11— 9x2 NG ’
YMetb LH{ U IOBEPXHOCTEM; MaTpuy-

HOW anreOphl; aHATUTUIECKOTO

pemenust CJIAY; roToBuTh Ma-

TEeMAaTHYECKHE TEKCTHI B CHUCTE-
Me Latex

J' 2X—-5 dx - _[ dx )
X2—4X+6 , 1/20_)(_)(2 ,
3J- 7x-15 dx
—2x? +5x
J-x —8x® —4Ax® +3x+2
X(X+1)(x-23)

dx : IsinGx-cos xdx :

4. J‘sin4 3x-cos” 3xdx ;




CTpyKTypHBII
3JIEMEHT KOM-

IMETECHIINHU

[Tmarupyemsbie pe3yabTaThl

oOydeHust

O1eHOYHBIC Ccpe€acTaa

dx

1
5. J.Xzﬂdx;j

—d ;j - ;
2 COS X +2sinX+3
(2x—1)\/2x—1—3{/2x—1dx

42x -1

HaGepuTe Tekcr B cucreme Latex:

.| > \/XL: [sin(7x+Dax;
-1
IX—_ldX; [

2 _8x

X,
2

.|.sin3

dx ;

sin x

12 +5c0s x

arccos x>
aeeos X g

XZ

dX J.L
J20—x—x2

dx;

dx; jsin 6X-cos xdx ;

5 J-arcsm 3x
NJ1-9x2
J‘ 2x-5
X2 —4AX+6
3J. 7x—-15
—2X? +5x
J- > _8x3 —4x* +3x+2
X(Xx+1)(x-3)
4. _[sin43x-cos43xdx;
J'sin3§-cos4§dx;'|' dx_ ;
2 2 COS X +2SinX+3
(2x—1)\/2x—1—3{/2x—1dX
42x -1

1
5. IxzﬂdX;I

Bnanerts

HaBBIKAMHU MCIOJIb30BAHHS
MPUKJIAJIHBIX MATEMaTHYECKUX
MaKeToB 00pabOTKH; TEXHOIO-
rUel TOArOTOBKH MaTeMaTHye-
CKHUX TEKCTOB YHCIIOBOI WH-

dhopmaruu

CaMocTosTeIIbHOE peuieHue 3aaa4

IIK-1 roToBHOCTBIO peaIn30BbIBATh 00pa30BaTeJIbHbIC IPOrPAMMBI 110 Y4eOHBIM IIPeIMETAM B COOTBET-
o0pa3oBaTeJIbHBIX CTAHIAPTOB

CTBMH € TPeOOBAHUSIMH

3HaTh

OO011re NpUHLHKIIBI U YCII0-
Bus npumenenust UKT, cno-
CcOOBI OIIEHKH JESITEILHOCTH
CTYIEHTOB, CTPYKTYpY CO-
BPEMEHHOI0 YPOKa, MOIXObI
K IPOEKTUPOBAHMIO YPOKa

CTYZIEHTOB

[TOCTaHOBKA IIEJIEN

1. HCpC‘-ICHB TCOPCTUICCKUX BOIIPOCOB K 3K3aMCHY:

2. Oo6mume npuHUMITBL ¥ ycnoBus npumeneHns UKT.

CIOCO0OOB  OIIEHKH JIEATEIHLHOCTHA

3. Omnpenenenue

4. CrpykTypa coBpeMeHHOro ypoka / IlnanupoBanue n

5. Toaxompl Kk mnpoekTupoBaHuio ypoka / KoHcmekT



https://courses.openedu.ru/courses/course-v1:misis+INFCOM+fall_2018/courseware/98e32da91fe2405fa5c9518906fb1c49/a31d23556835464f83acd48549cedb42/
https://courses.openedu.ru/courses/course-v1:misis+INFCOM+fall_2018/courseware/98e32da91fe2405fa5c9518906fb1c49/a31d23556835464f83acd48549cedb42/

CTpyKTypHBII
3JIEMEHT KOM-
METCHIN

[Tnanupyemsie pe3ysbTaThl
oOydeHust

O1eHOYHBIC Ccpe€acTaa

ypoKa

6. PasBurne podeCCHOHATBEHOM KOMIIETCHIIUHU
yauTeIs B MHGOPMAIOHHO-00pa30BaTeIbHON Ccpelie

7. OueHka TOTOBHOCTH K wucnoibs3oBanuio WKT B
yaIeOHOM ITpoIIecce.

8. HopmaTuBHO-IpaBOBBIC  AaCHEKTBl  OpraHU3aluu
BIICKTPOHHOTO OOY4CHHUSI.

9. TlousTHe «cMemaHHOE 00yUYCHUEY.
10. Ipenmoceutku, mpodmemsl, mpeumyinectsa CO.
11. Mogemu CO.

12. TlpoextupoBanue yueOHOTO nporecca c
pcronb3oBanueM CO.

13. Metonsl moBbimeHUs 3(()EKTHBHOCTH TPYIIIOBOH
paboTHI.

14. PazpaboTka 3ppeKTHBHON Cpeapl 00ydeHUs

15. YnpaBnenue odydeHuemM

YmMmern

[TpoexTrpoBath yueOHBIH
IIPOILIECC € UCITOIB30BAHUEM
UKT; onpenenstes UKT un-
CTPYMEHTHI; BEIOUpAThH Olle-

HOYHBIE CPENICTBA; YIPaB-

JSATh 00y4eHHEM

[IpumepHBIe MpaKTUYECKUE 3a1aHUs K IK3aMEHY:

CrpoexTupyiite 3ajaHue /ISl TPYIIIOBOM paboThl U
crocoOsl ero orieHuBanus npu nomoum UKT.

HpI/I BBIIIOJIHEHUH 3a1aHUS BbI MOXKXCETC UCITIOJIB30BATH
T00bIe UHCTPYMEHTHI 1 0)OPMUTH €ro Pe3yIbTaThl B
mo0oit y1oOHou hopme, HanpuMep:

e @aiin .docx, B KOTOPOM yKa3aHO 3a/IaHUE U
ccplikd Ha DOPsI

e Koncrpykrop con.openschool.ru

o Learningapps.org

e Google docs

Kpurepun onenuBanus 3agaHus:
1. Onncansl TpeboBaHUs It pabOTHI IPYMIIbI (KO-
JIMYECTBO YEJI0BEK, BpeMs padoThl, MpaBuja padoThI,

pou.).

2. KoppekTHO onucaHo 3aJlaHue i TPYyIIOBOM
paboTel. OO03HAYEH MIIAHUPYEMBIN Pe3yIbTaT.




CTpyKTypHBII
3JIEMEHT KOM-
METCHIN

[Tnanupyemsie pe3ysbTaThl
oOydeHust

O1eHOYHBIC Ccpe€acTaa

3. 3amanue nogo0paHo TakK, 4TO B paboOTy BOBJIeUE-
HbI BCE€ YUYACTHUKHU I'PYIIIHI.

4. IIpaBUIIBbHO 1OIOOPAHBI KPUTEPHUU OLICHKU
IPYIIOBON pabOTHI.

5. Ucnons3zoBanne MKT onpasnaHo.

Bnanets

HAaBBIKaMU IIPOEKTUPOBAHHUS
y4eOHOM cpeibl ¢ UCIOJIB30-
panneM UKT; meTomamu mo-
BbIIIEHNS 3 (HEKTUBHOCTH
IpyINIOBON pabOThI

[TogGepuTe KOHTEHT ISl 30HBI OHJIAMH-00yUeHHUS MTPU
MIPOBEJCHUH YPOKa C MPUMEHEHUEM CMEITaHHOMN
dbopMmbl 00ydenus B mogenu "Porarus cranmmii".

YcnoBus:
e Y KaXJ0ro CTyIcHTa B 30HE OHJIalH-
00y4eHUs1 CBOE AIIEKTPOHHOE YCTPOIMCTBO.
e Bpewms Ha BbINOJIHEHUE 3aIaHUN HE TOJDKHO
npesbimath 10-12 MuHyT.

3amaya:

Joctryb 11enu 30HbI ¥ MOJTYYUTh OOPATHYIO CBS3b 1O
pe3ynbTaTam paboThl CTYJEHTOB.

Kpurepuu onienHuBanus:

1. Hanuuue onucanus ypoka (IpeaMeT, Kjlacc, Tema
ypOKa, THUII ypOKa).

2. Onmcadbl JOCTUKUMBIE 1IEJIU 30HBI OHJIANH-
o0yueHusl.

3. [IpumeHeHne OHJTATH-TEXHOJIOTUH OITpPaBIaHO (YTO
HEJIb3s clieslaTh 0€3 TEXHOJOTHH).

4. Hanuuue cOopa oOpaTHOM CBsI3U (U €ro y1o0CTBO).
5. Onucano, KakuM 00pazoM OyIyT TOCTUTHYTHI T1O-

CTaBJICHHBIC LICJIM B paMKaXx 30HbI OHJ'I&fIH-p&(SOTBI B
paMKax 1[eJIoro ypoka.

0) Ilopsaok nMpoBeAeHUs] MPOMEKYTOUYHON ATTECTALUM, MOKA3ATeJIM U KPUTEPUU OLIEHMBAHUSA:
[TpomMexyTouHas aTTecTanus 1Mo IMCIUIUTMHE «MareMaTuka» mpoBoauTcs B 1 cemecTpe B hopMme 3a-
yeTa, BO 2 cemecTpe B popMe IK3aMeHa.




3aueT no JaHHOW AMCUUIUIMHE MPOBOIUTCS Ha OCHOBAHUH TEKYIIEH YCIIEBAEMOCTH CTYICHTA.
TpebGoBanus, npeabsB/isieMble K MOJYYEHHIO «324eTa»:

YroObl MOTyYUTh «3a4eT», He00Xx0auMo HaOpaTh He MeHee 40% 1o KaX10My BUAY TECTUPOBAHHS U HE
MeHee 40% 1o UTOroBOMY TECTUPOBAHMUIO.

DK3aMeH 10 JaHHOW AMCUUIUIMHE IPOBOAUTCS B YCTHOM (hopMe 1Mo 5K3aMEeHAIIMOHHBIM OHUJIeTaM, Kax-
JIbIA U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OHO MPAKTHUECKOE 3aJaHHe.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OLIEHKY «OTINYHO» (5 6aiyIOB) — 00yUaroOUIMiics 1EMOHCTPUPYET BHICOKUN YPOBEHb CHOPMHUPO-
BaHHOCTH KOMIIETEHIIMI1, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITy00KOoe 3HaHHE yueOHOro MaTepuaiia,
CBOOO/IHO BBINOIHSET MIPAKTUUYECKHE 3a/1aHNs, CBOOOAHO ONEPUPYET 3HAHUSIMH, YMEHHUSIMH, IPUMEHSI-
€T UX B CUTYaIUsIX MMOBBIIIEHHON CI0XHOCTH.

— Ha OIICHKY «XO0poIIo» (4 6aya) — 00yJarouuics 1eMOHCTPUPYET CPETHUA YPOBEHb COPMHUPOBAH-
HOCTHU KOMITETCHIINI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAUUTEIbHbIE OIITHO-
KW, HETOYHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OIEpalusX, IepeHoce 3HaHUN U YMEHUI Ha HO-
BbIE, HECTAH/IAPTHBIE CUTYalIHU.

— Ha OIIEHKY «yJOBJIETBOPUTENLHOY (3 Oaruia) — 00yJaromumiics JEMOHCTPUPYET MOPOTOBBIM YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOTIPHUATUN JOMYCKAIOTCS OMIUOKH, IPO-
SIBJIIETCSL OTCYTCTBHE OTAETIbHBIX 3HAHUM, YMEHHI, HABBIKOB, O0YYAIOIINICS UCTIBITHIBAET 3HAUUTEIb-
HBIC 3aTPyIHEHUS TIPHU OTICPUPOBAHNUY 3HAHUSIMHU U YMEHUSMU TIPH UX ITEPEHOCE HA HOBHIC CUTYAIIHH.
— Ha OIIEHKY «HEYOBJIETBOPUTEILHOY (2 Oaria) — oOyJaromuiics JEMOHCTPUPYET 3HAHUS He OoJiee
20% TeopeTH4ecKoro MaTepuaa, JOIyCcKaeT CylIECTBEHHbIE OLIMOKHU, HE MOYKET MOKa3aTh UHTEIUICK-
TyaJIbHbI€ HaBBIKU PEIICHUs MTPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBJIETBOPHUTEIbHO» (1 Oamn) — oOyuaromuiics HE MOXET MOKa3aTh 3HAHUSA Ha
YPOBHE BOCTIPOM3BEACHHS M OOBSICHEHUA HMH(OpPMALIUU, HE MOXKET MOKa3aTh MHTEJUICKTYalIbHbIE
HAaBBIKU PEIICHUS MPOCTHIX 3a/1a4.

8 YuedHO-MeTOANYEeCKOe U HH(POPMAIHOHHOE 00ecTieYeHUe TUCHUTLIMHBI (MOTYJIs1)

a) OcHoBHas JqUTEpaTypa:

1. Hlunaues, B. C. 3agaunuk no Beicueil Matemaruke : yueOHoe nmocodue / B. C. [llunaueB. —
10-e u3x., crep. — Mocksa : UHDOPA-M, 2020. — 304 c. — (Bricmiee oOpazoBanue). - ISBN 978-5-
16-010071-5. - Texkcr : anexrponHsIit. - URL: https://znanium.com/catalog/product/1042456

2. Marematuka : yue0. nocobue / FO.M. [lanunos, JI.H. XXypbenko, I'.A. Hukonosa, H.B. Hu-
konoBa, C.H. HypueBa ; mox pexn. JL.H. Xypbenko, I'.A. HukoHoBoii. — MockBa : UHOPA-M,
2019. — 496 c. — (Bricuiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekcr : anek-
tponHsIid. - URL: https://znanium.com/catalog/product/989799

0) lonojiHUTe/ILHAS JIUTEPATYypa:

1. Teopust BeposTHOCTEN U MaTeMaTH4ecKasl cTaTUcTUKa: YdyeOHoe nocobue / buprokosa JL.T'.,
Bob6puk I'.1., MatseeB B.U., - 2-e u3a. - Mocksa :HUL] MHOPA-M, 2017. - 289 c. (Beicmiee o6pa3o-
Banue: bakamaBpuar) ISBN  978-5-16-011793-5. - Tekcr : osmektpoHHbli. - URL:
https://znanium.com/read?id=93083

2. MaremaTHKa B npuMepax U 3agadax : yued. mocobue / O.M. Jlerrsapena, JI.H. Xypbenko,
I'.A. Huxonosa, H.B. Hukonosa, C.H. Hypuesa. — Mocksa : UHOPA-M, 2019. — 372 c. — (Bsic-
mee oOpasoBanue: bakamaBpmar). - ISBN 978-5-16-011256-5. - Tekct : snextponHsiii. - URL:
https://znanium.com/catalog/product/989802

3. PxxeBckuit, C.B. Bricias marematuka : yueOHuk / C.B. PxxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee oopazoBanue). - ISBN 978-5-16-107481-7 (online). - Teker :
anexTpoHHbId. - URL: https://znanium.com/catalog/product/1014067

4. Axwmanona, 3. C. Ananutndeckass reomerpusi : ydebnoe mocobue / 3. C. AxkmaHosa ;
MI'TY. - Maruutoropck : MITY, 2016. - 3arm. c¢ Tutya. o3kpaHa. - URL



https://znanium.com/catalog/product/1042456
https://znanium.com/catalog/product/989799
https://znanium.com/read?id=93083
https://znanium.com/catalog/product/989802
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https://magtu.informsystema.ru/uploader/fileUpload?name=3852.zip&show=dcatalogues/1/1132958/3
852.zip&view=true (mata oopamenus: 09.10.2020). - MakpooObekT. - TekcT : amekTpoHHbIi. - CBe-
neHus noctynHel Takke Ha CD-ROM.

5. Aaucumos, A. JI. YucnenHoe MHTETpUpoOBaHue : yueOHoe mocooue [ By3oB] / A. JI. AHu-
cumoB, 0. A. 13BekoB ; Maruuroropckuii roc. Texuuueckuit yu-t um. I'. M. HocoBa. - MarauToropck
: MI'TY um. I'. . Hocosa, 2019. - ISBN 978-5-9967-1699-9. - 3arn. ¢ Tutyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4051.pdf&show=dcatalogues/1/1533473/4
051.pdf&view=true (mara obpamenus: 09.10.2020). - MakpooObeKT. - TeKCT : MeKTpoHHBIH. - CBe-
neHus noctynHel Takke Ha CD-ROM.

6. bynerueBa, C. B. Maremaruka: MHTerpanbHoe ncuuciaeHne QyHKIMU OJHOW TEPEMEHHOM.
[TpakTuTtky™m : yae6Hoe ocobue / C. B. Bynbraera ; MI'TY. - Maraurtoropck : MI'TY, 2018. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3
646.pdf&view=true (nata odopamenus: 09.10.2020). - MakpooObeKT. - TeKCT : MeKTpOHHbIH. - CBe-
neHus noctynHbl Takke Ha CD-ROM.

7. I'pauena, JI. A. {uddepenunanpupie ypaBHeHHs : ydeOHoe mocobue / JI. A. I'pauesa ;
MI'TY. - MarunuTtoropck : MI'TY, 2018. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3657.pdf&show=dcatalogues/1/1526305/3
657.pdf&view=true (mara obparenus: 09.10.2020). - MakpooObekT. - TekcT : 3aeKTpoHHbIiA. - CBe-
neHus noctynHel Takke Ha CD-ROM.

8. I'pauesa, JI. A. [locobue nmo MatemaTHKe JUIsl CTYJEHTOB 3a04HOM (popmbl 00yueHus. Yactpb
1 : yuebHoe mocobue [mis By30B] / JI. A. 'padueBa ; MarHUTOTOPCKHIA TOC. TEXHUYECKUNA YH-T UM. [,
W. Hocosa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - ISBN 978-5-9967-1624-1. - 3aru. ¢
THUTYIL. JKpaHa. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 4034.pdf&show= dcataloques/l/1532662/4
034.pdf&view=true (mara oopamenus: 09.10.2020). - MakpooObekT. - Tekcr : 3yeKTpoHHbIH. - CBe-
neHust noctynHsl Takxke Ha CD-ROM.

9. 13Bekos, 0. A. COOpHUK KOHTPOJIBHBIX 3aJaHHi 10 MaTeMaTuke : mpakTukym. Y. 2 / 10. A.
N3Bekos, B. B. IllemeroBa ; MI'TY. - Maruutoropck : MI'TY, 2019. - 3arn. ¢ tutyin. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3878.pdf&show=dcatalogues/1/1530050/3
878.pdf&view=true (mata obparuenus: 09.10.2020). - MakpooObeKT. - TeKCT : 3MeKTpOHHbIH. - CBe-
neHus TocTynHbl Takke Ha CD-ROM.

10. IlIemeToBa, B. B. CO0pHUK KOHTPOJIBHBIX 3a/laHUM MO MaTeMaTuke : npakTuky™m. Y. 1 / B.
B. [IlemeToBa ; MI'TY. - Marnuroropck : MI'TY, 2018. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=79.pdf&show=dcatalogues/1/1526983/79.
pdf&view=true (marta obparenus: 09.10.2020). - MakpooOBeKT. - TeKCT : 3MeKTPOHHBIH. - CBeIeHUsS
noctymnHbl Takxke Ha CD-ROM.

B) MeToauuyecKkue yKazaHus:

1. A6pamosa, .M. DnemMeHThl BEKTOPHOH ayreOpbl M aHAIMTHYECKOW reomeTpun: Metoauue-
CKHME yKa3zaHus I cTyneHToB | kypca Bcex cnenmanbHocTeil. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiit unrerpan: Terpanp-koncnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, M.A. KpuBbie u moBepxHocTn 2 mopsjaka. IloisipHas cucremMa KOOpPIMHAT.
[Ipaktukym — Marauroropck: 'OY BIIO «MI'TY um. I'.'1. Hocoay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopus QpyHKINH KOMITJIEKCHOTO TIepeMeHHOro: Metoauueckue yKazaHus 1
BapUaHThl MHIUBUAYAbHBIX 3aJJaHUI JJIS CTYJEHTOB BCEX crenuaibHocTeit — Marnurtoropek: ['OY
BITIO «MI'TY um. I''11. Hocosay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbI HHTETpal: METOUYECKUE YKa3aHUs IJIs CTyJeH-ToB — Mar-
autoropck: 'OY BIIO «MI'TY um. I'.1. Hocosay, 2010 — 12 c.

6. I'paueBa, JI.A. DneMeHTHI JIMHEHHOHN anreOpbl, BEKTOPHON areOpbl M aHAIUTHYECKON Ireo-
MeTpun: YueOHoe mocobue. - Marauroropck: 'OY BITO «MI'TY um. I''1. Hocosay, 2010 — 63 c.

7. I'yruna E.M. JlabGopaTopHblii mpakTUKyM 1o ctatuctuke ¢ npumeHenneM EXCEL: Metog.
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9 MarepuajibHO-TeXHUYECKOe oDecredeHne JUCHUNINHBI (MO1YJIs1)

MaTepI/IaJ'IBHO-TGXHI/ILICCKOC obecneyeHne JUCLMITIIIMHBI BKIIFOYACT:

VYuebHble ayIUTOPUM Ul IPOBEIEHUS 3aHATUH JIEKUMOHHOro Tuna Jlocka, MyJbTUMEIUHbIE
CpeAcTBa XpaHEHUs, epe/laur U MpeICTaBIeHUus] HHpOopMaIuu

VYuebHble ayJUTOPUN Ul HPOBENEHUS NPAKTUYECKUX 3aHATUHM, I'PYNIOBBIX M MHIUBUAYaIb-
HBIX KOHCYJIbTAllMHM, TEKYIEro KOHTPOJI U IIPOMEKYTOUYHOM arrecranuu Jlocka, MyJbTHUMEIUUHBIN
IIPOEKTOP, IKpaH

Kommiekc Meronuueckux pa3paboToK (pa3gaToyHOro MarepHuaja U METOAMYECKHX YKa3aHUN)
U\IJIM KOMIUIEKC TECTOBBIX 3aJaHHi Uil TIOATOTOBKH M IIPOBEICHHS NMPOMEXYTOYHBIX M PYOEKHBIX
KOHTPOJIEH

[Tomerienus [uig caMoCTOATENbHON paboThl yuamuxcs [lepcoHanbHble KOMIBIOTEPHI C MaKe-
tom MSOffice, Bbixomom B MHTEpHET W ¢ [OCTYIOM B D3JICKTPOHHYI HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CpPey YHUBEPCUTETA

[Tomemenue s XpaHeHHUs] W MPOPUIAKTUYECKOTO0 OOCTy>KMBaHUS yueOHOro 00O0pYAOBAHUS
Ikade! s xpaHeHHsST y4eOHO-METOIUICCKOW JOKYMEHTAIMH, Y4eOHOro 000pyHIOBaHUS U y4eOHO-
HarJISTHBIX TOCOOUi



