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1 eau ocBOeHMS TUCHUNIIIMHBI (MOIYJIS)

Lensimu OcBOEHUS AUCUMILTHHBI (Monyiisi) «MareMaTukay SBISIOTCS: O3HAKOMJICHHE
0akajaBpOB C OCHOBHBIMH MAaTE€MaTUYECKUMU MOHATUSIMH, BOCIIUTAHUE BBICOKOM MaTemMaTu-
YECKOM KYJIBTYPhl, IPUBUTUE HABBIKOB COBPEMEHHBIX BHJIOB MAaTEMaTHYECKOIO MBILICHUS,
MIPUBUTUE HABBIKOB HCIIOJb30BAaHHMS MATEMAaTUYECKUX METOJIOB MU OCHOB MAaTE€MAaTHYECKOIO
MOJICJIUPOBAaHUS B MPAKTUUYECKON JEATEIbHOCTH, BhIpa0OTKa y 0akajaBpOB yMEHHUS IPOBO-
JUTh MaTeMaTUYECKUI aHaIN3 MPUKIAAHBIX (MHKEHEPHBIX) 3a/1ad U OBJIAJICHUE OCHOBHBIMU
AQHAJIUTUKO-TEOMETPUUECKUMH METOJAMU UCCIIEIOBAHMS TaKUX 3a/a4.

st noCTHKEHNs TOCTABIECHHBIX LEJel B Kypce «MaTeMaTnka» pemaroTcs 3a1a4u:

® OCBOEHHE MAaTEMaTUYECKOI'O ammnapara, sBISIIOLIErocs TEOPETUYECKOM OCHOBOHM CO-
BPEMEHHOTO MPOrPAMMHUPOBAHUS U €0 MPAKTUYECKUX MTPUIIOKEHU;

® OBJIAJICHUE KYJIbTYPOIl MBILICHUS;

® pa3BUTHUE JOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHUS;

® OBJIa/ICHUE HAaBBIKAMH CHCTEMaTHYECKON paOOTHI.

2 MecTo AUCHUILIMHBI (MOYJIsl) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
NMOAroTOBKM 0akajnaBpa (Marmcrpa, Cnenmajaucra)

Yuebnas nmuctumirnaa b1. B.08 «MaremaTtrnkay BXOIUT B BAPHATUBHYIO 4acTh OJioka 1
oOpa3oBarenbHON MporpamMmbl OakanaBpuara mo HampasiieHuto 44.03.05 «llemarormyeckoe
oOpa3zoBanue (¢ AByMs MPOo(UISIMU TOATOTOBKH )», Tpoduib — UHGOPMATUKA U IKOHOMUKA.

W3yveHne TUCIUILTUHBI 0a3uPyeTCsl Ha MIKOJILHOM Kypce MaTeMaTHKH.

3HaHUS U YMEHUS, YCBOGHHBIE CTYJCHTaMHU B IMpoIlecce U3YYeHHs AUCUUILTUHBI «Ma-
TEMaTHKa», HEOOXOJIUMBI B Ka4eCTBE METOJIOJIOTHYSCKON MPEIOCHUIKH JIJISi OCBOCHHSI JIHC-
[UIUIAH MaTEMaTHYEeCKOTO M €CTECTBEHHOHAYYHOTO IMKJIA, a TAKXKE JUII OCBOCHHS TEX IHC-
UIUTIH TPO(PECCHOHATBHOTO IIUKJIA U B HAYYHO-HCCIIEOBATEIBCKON paboTe, Al KOTOPBIX
TpeOyeTcs 3HAaHUE U BIaJICHHE METOIaMU MaTeMaTHYeCKOro aHaIu3a U MOACIUPOBAaHHUS, TE€O-
PETHUYECKOTO M IKCIEPUMEHTATBHOTO HCCIEAOBAHUS, MPUMEHECHUE aHATMTHYECKUX W YHUC-
JICHHBIX METOJIOB PEICHHs MOCTaBIEHHBIX 3a7]a4y: OCHOBBI MaTeMaTH4YEeCKOi 0O0pabOTKH HH-
dbopMaIruu, MporpaMMHPOBAHKE, TCOPSTHUSCKUE OCHOBBI MH(OPMATHKH, TEOPHSI BEPOSITHO-
CTel U MaTeMaTH4ecKasl CTaTUCTUKA, 0a3bl JaHHBIX, SKOHOMHUECKUN aHAINU3, UCCIEeI0OBAaHUE
orepanuii ¥ METOBI ONTUMHU3AINN, TCOPHS ATOPUTMOB, MaTeMaTHYECKasi SKOHOMHKA, KO-
HOMETPHUKa, KOMIbIOTEpHAs Irpaduka U aHUMAIHS.

3 Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUILNIMHBI (MOYJIs) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbTare OCBOSHHS AMCHMILIMHBI (MOayis) «MaremaTtuka» OOy4aroluiics JOJDKEH

06Jla,Z[aTB CJICAYIOIMIUMH KOMIICTCHIUSAMMU

CrpyKTypHBII
JIEMEHT KOMIIE- [Inanupyemble pe3yiabTaThl O0yUeHHS
TEHIUU

OK-3 ¢cnoco0HOCTBIO HCIIOJIB30BATH €CTECTBEHHOHAYYHbIC 1 MATEMATHYeCKHE 3HAHUS
JJIsS1 ODMEHTHPOBAHUS B COBPEMEHHOM MH(GOPMALIMOHHOM NPOCTPAHCTBE

OCHOBHBIE ONPEACTICHUS U TOHATHS, TEOPEMBI U CBOWCTBA JTMHEWHON anreo-
3nats PBI, BEKTOPHOH anreOpbl U aHATMTUYECKON T€OMETPUN; MaTEMaTHYECKOTO
aHanmu3a; 1uddepeHnarIbHOr0 U UHTErPaIbHOTO UCUUCIICHHS; TEOPUH Psi-
J0B
YmMmets COCTABJIAITh MATEMAaTUYECKAE MOJIEIIN ITIOCTABIECHHBIX 3a/1a4 U PEIIATh UX;
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CtpyKTypHBII
3JIEMEHT KOMIIE-

TEHIUH

[Tnanupyemble pe3yabTaThl O0y4eHUS

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

Bnanets

HaBBIKAMU BBITTOJHEHHS OTIEpalluii BEKTOPHOM aireOpbl, HABBIKAMH pelie-
HUS TUIIOBBIX 33Ja4 110 BEKTOPHON ajnredpe, TEOPUH MPSIMBIX U IJIOCKO-
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, PU3NUECKUX, FIKOHOMUUECKHUX,
COIIMAJIBHBIX IIPOLIECCOB U SIBJICHUI;

AIIK -1 cnoco0eH ucnoib30BaTh MATEMATHYECKUA annapar, MeTo0JI0TMI0 IPOrpaMMu-
POBaHMS U COBPeMeHHbIe KOMIIbIOTEPHbIE TEXHOJIOTMH /JIsl pellleHHs MPAKTUYECKUX 337124
NOJIy4YeHUsl, XpaHeHHs, 00pa00TKHU M nepeaayn HH(POpMaLHU

3HaThb

OCHOBHBIC TCOPECTUUCCKHUE CBCACHHUA O XaPAKTCPUCTUKAX MATCMATUICCKUX

IMaK€TOB; OCHOBHLIC BO3MOXHOCTHU KOMIIBIOTCPHBIX IIPHUKIAAHBIX [TAKETOB

AJIg pECIICHUA MAaTEMATUUYCCKUX 3a/laq U ITPEACTABIICHHUA MAaTCMATUYCCKUX
TCKCTOB

YMmeTs

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

Bnanets

HaBbIKaMHU HCITOJIb30BaHUA MPUKIIAJHBIX MATEMATUYCCKUX ITAKCTOB o6pa-
OOTKH; TEXHOJIOTHEH MOATOTOBKU MaTeMaTHYeCKUX 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 npuanunsl U ycsoBus npuMmenennst KT, ciocoOs! onieHku aes-

3HaTh TEJIbHOCTH CTYJIEHTOB, CTPYKTYPY COBPEMEHHOTI'O YPOKA, ITOAXO0IbI K IPOEK-
TUPOBAHUIO YPOKa
[TpoexTupoBaTh yueOHBIH mporiecc ¢ ucnoiab3oBanuem UKT; onpenensts
YMmeTb UKT uHCTpYMEHTHI; BEIOUpATh OIEHOYHBIE CPEJICTBA; YIPABIATH O0yUEHU-
eM
Brazets HABBIKAMU MPOEKTUPOBaHUs y4eOHOU cpefbl ¢ ucnonab3oBanuem UKT; me-

TOJIaMU NOBBIIIEHUSI 3()PEKTUBHOCTH IPyNIOBOI pabOTHI




4 CTpyKTYpa U cojiepKaHue TUCHUILTHHBI (MOTYJIs)

OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABISIET 6 3a4eTHBIX enMuHUI] 216 akas. 4acoB, B TOM YHUCIIE:
— KOHTakTHas padota — 145,9 akaz. yacos:

— aynutopHas — 140 akan. yacos;

- BHEayaUTOpHas — 5,9 akaJl. 4acoB
— camMmocTosTenpHas pabora — 34,4 akaj. 4acos;
— TMOJTrOTOBKA K AK3aMeHy — 35,7 akaj. yaca

AynuTopHasi KOHTaKTHas
pabora (B akaj.gacax)
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1. J/Inneiinas aareépa
[IpopaboTka 1 ocMBICIIEHHE
JIEKIIMOHHOTO MaTepHana; pa-
6oTa c yueOHNKaMu 1 y4eOHBI- 2
MH IIOCOOHSIMU; MOATOTOBKA K z
™
. MPAKTUYCCKUM 3aHITUSIM; Ca- @ '
.1. Matpu1isl u 1ecTBUS HAJl HUMHU. 1 2 0 4/21 2 P i g 7
MOCTOSITEJIbHAS TPOPadOTKa 5 )
=
TEeM U BOIIPOCOB Kypca, HE pac- 3
KPBITBIX Ha JIEKIHUIX; CAMOCTO- &=
SITEJIBHOE PELICHUE NpaKTH4e-
CKHX 3a7a4




AynuTopHas KOHTaKTHas
pabora (B akam.gacax)
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[IpopaboTka 1 ocMbICIEHHE
JIEKIIMOHHOTO MaTepHuana; pa-
0oTa ¢ yaeOHHKaMu U y4eOHBI- 2
MH ITOCOOUSMH; IMMOATOTOBKA K o
1.2. Onpenenurenu KBaApaTHBIX MaT- ) o
MIPAKTUYECKUM 3aHATUIM; Ca- 5 i
PHII, paHT MaTPHIIBl, OOpaTHASI MATPH- 1 2 0 2/11 2 2. bd
1a MOCTOSTENbHAS MPOPadOTKa S @)
. E
TEM 1 BOIIPOCOB Kypca, He pac- 3
KPBITHIX Ha JIEKIHAX; CAMOCTO- =
ATEJILHOE PEIICHUE MPaKTHye-
CKHUX 3a1a4
[IpopaboTka 1 ocMBICIIEHHE
JEKIIMOHHOTO MaTepHuana; pa-
0oTa ¢ yueOHMKaMu U y4eOHBI- 2
. MU NT0COOHSIMH; TTOATOTOBKA K I
1.3. CucreMsl IMHEHHBIX anreOpau- < .
o o MIPAKTUYECKUM 3aHATHUSIM; Ca- 2 |
YECKUX ypaBHEHUI. MaTpU4HBII Me- 1 2 0 2/11 2 2, o
MOCTOSTENbHAs MPOPadOTKa S o
tox pemeHus u hopmyinel Kpamepa E
TEM U BOIIPOCOB Kypca, He pac- 3
KPBITBIX Ha JICKIHAX; CAMOCTO- &=
ATEJNEHOE PElICHUE MpaKTHYe-
CKHUX 3a7a4




AynuTopHas KOHTaKTHas
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[IpopaboTka 1 ocMbICIEHHE
JIEKIMOHHOT'0 MaTepuasia; pa-
0oTa ¢ yaeOHHKaMu U y4eOHBI- 2
1.4. Meton I'aycca perienus cucreMm MU ITOCOOUSIMU; MOJITOTOBKA K z
JTUHEWHBIX anreOpan-uyecKux ypaBHe- 1 4 0 2N 4 NPaKTUIECKUM 3aHSATHSIM; Ca- a gz
Huid. Teopema Kponekepa-Kanemnu. MOCTOSITENIbHAS IPOPadOTKa = o
E
OnHO-pOoIHBIE CHCTEMBI. TEM 1 BOIIPOCOB Kypca, He pac- 3
KPBITHIX Ha JIEKIHAX; CAMOCTO- =
ATEJILHOE PEIICHUE MPaKTHye-
CKHUX 3a1a4
Hroro no pasaeny 1 1 10 0 10/51 10

2. BexTopHas anredpa u aHaJMTHYECKAas TeOMeTPHUsl




AynuTopHas KOHTaKTHas
pabora (B akam.gacax)

3] =) g
< s E Q
=N =3 o> E
2 g o =
[:'[ S m Q =
) o) = S
=] S, = O =
< aQ, (S —~
) > A =
N— >S = Q O
S g 5 =
o g = s 2 o
= o Q. =
3 ts) 5 g =
3 o =
Pasnen/ Tema S S e z 2 = E
o o g g 7 2
@) § = o © aut
st Q i o
a o o )
B = = g
= [ < = 5] =
~ . = o ” s =
~ = TR =® = o © I
S S % = E = = e & 3}
g |9 5 g & 3 M s B =
% < B < = ] = = =
= o = (=¥
= S =l < o o]
4
(=Y O S
2.1. CucteMbl KOOpIUHAT Ha MPSAMOI, [IpopaboTka 1 ocMbICIEHHE
TUTOCKOCTH U B mpocTpaHcTse. [1po- JIEKLIMOHHOT'0 MaTepuaa; pa-
3 .
crpanctsa R? u R®. Bexropst. JInueii- 0oTa ¢ yaeOHHKaMu U y4eOHBI- 2
HBIC OTlepaliy HaJl BekTopamiu. [1po- MU ITOCOOUSIMU; MOJITOTOBKA K z -
eKIus BeKTopa Ha ock. KoopanHaTel NPaKTUIECKUM 3aHSATHUSIM; Ca- a |
H p P 1 2 0 2/11 2 P Py 3 7
BekTopa. Hanpasinsiomiye KOCHHYCHI 1 MOCTOSTENbHAS MPOPadOTKa = @)
JuinHa Bektopa. KoymueapHocTs 1 TEM 1 BOIIPOCOB Kypca, He pac- ;‘3
KOMILIaHAPHOCTH BEKTOPOB. CKaJsip- KPBITBIX Ha JICKIHAX; CAMOCTO-
HOE TIPOU3BEJICHNE BEKTOPOB U €T0 ATEJILHOE PEIICHUE MPaKTH4e-
CBOWCTBA. CKHUX 3a1a4
[IpopaboTka 1 ocMBICIIEHHE
JIEKIIMOHHOT'0 MaTepuaa; pa-
00Ta ¢ yueOHMKaMU U y4eOHBI- 0
2.2. BexTopHOE IPOU3BECHNE BEKTO- S|
. MU NT0COOHSIMH; TTOATOTOBKA K =
POB U ero coiicTBa CMemaHHoe Mpo- ; 2 ™
. MPAaKTHYECKUM 3aHATUSM; Ca- a .
u3BeJieHue. ['eoMeTprIecKuii CMBICI 1 2 0 2/11 2 & 4
. MOCTOSTENbHAs MPOPadOTKa S o
ompezenuTenel BTOPOro U TPEThEro E
TEM U BOIIPOCOB Kypca, He pac- 3
TIOPSIIKOB. ; =
KPBITBIX Ha JICKIHAX; CAMOCTO-
ATEJNEHOE PElICHUE MpaKTHYe-
CKHUX 3a7a4




AynuTopHas KOHTaKTHas
pabora (B akam.gacax)
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2.3. AHanuTHYyecKas TeOMeTpHs Ha
N [IpopaboTka 1 ocMbICIEHHE
IJIOCKOCTH. Y PaBHEHUS JIUHUHN Ha
JEKIIMOHHOTO MaTepHuana; pa-
IUIOCKOCTH. Paznmianbie popmsbl ypas-
N 00Ta ¢ yueOHHKaMHu 1 y4eOHBI- o
HEHHUs IIPSAMOM HA INIOCKOCTH. YTOJI S|
MH HOCOOMSMHE; TIOATOTOBKA K =
MeXy IpsMbIMU. PaccTostHue oT ToY- = ™
o MPAaKTHYECKUM 3aHATHSIM; Ca- a -
KM 710 TIpsiMoi. B3aumHoOe pacromnoxe- 1 4 0 421 4 2. bd
MOCTOSITEeJIbHAS PopadboTKa S o
HHE TPSIMBIX Ha IUIOCKOCTH. OCHOB- =
TEM ¥ BOIIPOCOB Kypca, He pac- 3
HbIE BUJIbI KPUBBIX BTOPOTO TOPSKA, e
KPBITHIX Ha JIEKLHUX; CAMOCTO-
KaHOHMYECKUE YPaBHEHMS, XapaKTe-
v ATEJNEHOE PElICHUE MpaKTH4e-
PHCTHKH, CBOWCTBA, TOCTPOCHHE. CKUX 3a1aY
TCK. 8
[IpopaboTka 1 ocMBICIIEHHE
2.4. Ananutrdeckas reOMeTpHs B JICKIIMOHHOT'0 MaTepuaa; pa-
MPOCTPAHCTBE. Y paBHEHUS IOBEPXHO- 0oTa ¢ yueOHMKaMu U y4eOHBI- 2
cTell B mpocTpaHcTBe. Pasnmiunbie MU [TOCOOUSIMU; MOJITOTOBKA K z
(hopMBI ypaBHEHHS TUIOCKOCTH. YTOJI 1 4 0 40U 4 NPAaKTHYECKUM 3aHATHUSIM; Ca- 2 ;’
MEXIY IIocKocTAMU. PaccrosiHue oT MOCTOSTENbHAs MPOPadOTKa o o
E
TOYKH JIO IUIOCKOCTH. B3anmuoe pac- TEM U BOIIPOCOB Kypca, He pac- 3
MIOJIOXKEHHUE MPSIMBIX M TNIOCKOCTEH. KPBITBIX Ha JICKIHAX; CAMOCTO- &=
[ToBepxHOCTH B IPOCTPAHCTBE ATEJIEHOE PELICHUE MpaKTHye-
CKHX 3aJa4
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AynuTopHas KOHTaKTHas
pabora (B akam.gacax)
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3. BBenenne B MaTeMaTHYeCKUI aHATH3
[IpopaboTka 1 oCMBICIIEHUE
JIEKIIMOHHOTO MaTepuaa; pa-
3.1. KommekcHble uncna. Apudme- 00Ta ¢ yueOHHKaMHu 1 y4eOHBI- 2
TUYECKHe oneparun. Anredpandeckas MH IOCOOMSIMU; MOATOTOBKA K z
Y TPUTOHOMETpHUYIEcKast (HOpPMbI KOM- 1 2 0 N 2 MIPAKTUYECKUM 3aHSATHUSIM; Ca- 2 ;
mieKcHoro urcia. OCHOBHAs TeopemMa MOCTOSITEJIbHAS PopadboTKa e )
5
(0]
=

MHOXXHUTCIIN.

KPBITBIX Ha JICKIUAX; CAMOCTO-
ATCJIBHOC PCUICHUEC MIPAaKTUYC-
CKHX 3aJ1a4

11




AynuTopHas KOHTaKTHas
pabora (B akam.gacax)

~ = L
% 3 5
Q = o
< = = ()
= 3 Qo 5 =
. ~ s 2
= o m Q =
) o) = S
= S, = O =
< o, o < =
> A
m s 5) 5
~— o) o= o]
o g T 2 o =
5 o) o > o
) Q = 8. =
3 O o == o=
Pasgen/ tema S 3 it T O ~ =
o o = o = = =9
& S 2 F &
@) < —~ o @] et
st Q i o
= <} g > >
B = = g
= 0] < o]
= Q > S >
= 7w = 2 &
= , B = o = o 9 =
S o = == [ ) [=Js" 3)
g | © F g = Q /M s = =
b s & S = S s =
5 | B g5 = g S
= = =N] < o
< Q <
(= o S
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MH [TOCOOHSMH; IMMOATOTOBKA K z
3.2. OyHKIMU U UX CBOWCTBA. Dile- 1 2 0 211 2 IIPAKTHYECKUM 3aHATHAM; Ca- 8 ;lz
MEHTapHbIe QYHKLNH. MOCTOSITENIbHAS MPOPadOTKa o @)
E
TEM 1 BOIIPOCOB Kypca, He pac- 3
KPBITHIX Ha JIEKIHAX; CAMOCTO- =
ATEJILHOE PEIICHUE MPaKTHye-
CKHUX 3a1a4
[IpopaboTka 1 ocMBICIIEHHE
JEKIIMOHHOTO MaTepHuana; pa-
0oTa ¢ yueOHMKaMU U y4eOHBI- 2
MU NT0COOHSIMH; TTOATOTOBKA K z
3.3. IlonsiTre mipezena, CBOMCTBA 1 2 0 2N 2 MPAKTHYECKUM 3aHSATHSIM; Ca- 2 g.:
NPEeIIOB, BBIYHUCICHUE MIPEACIOB MOCTOSTENbHAs MPOPadOTKa o o
E
TEM U BOIIPOCOB Kypca, He pac- 3
KPBITBIX Ha JICKIHAX; CAMOCTO- =
ATEJNEHOE PElICHUE MpaKTHYe-
CKHUX 3a7a4
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[IpopaboTka 1 ocMbICIEHHE
JIEKIIMOHHOTO MaTepHuana; pa-
0oTa ¢ yaeOHHKaMu U y4eOHBI- 2
. MH [TOCOOHSMH; IMMOATOTOBKA K o
3.4. HenpepbIBHOCTH (DYHKITHIA. < ™
o o MIPAKTUYECKUM 3aHATUIM; Ca- 5 i
CaoiicTBa QyHKIMIH, HETIPEPHIBHBIX Ha 1 2 0 2/11 2 2. bd
MOCTOSITEIbHAs IPOopadoTKa S o
OTpe3Ke. E
TEM ¥ BOIIPOCOB Kypca, He pac- 3
KPBITHIX Ha JIEKIHAX; CAMOCTO- =
ATEILHOE PEIICHNE MTPAKTHYe-
CKHX 3aJa4
Hroro no pazaeny 3 1 8 0 8/41 8

4. TuddepenuuajbHoe HcUHCTeHHe (PYHKIMU OTHOI NMepeMeHHO# U ero NpujioKeHus
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AynuTopHas KOHTaKTHas
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4.1. lonsarue pynkunu, nuddepen- [IpopaboTka 1 ocMbICIEHHE
nupyeMoii B Touke. Juddepenunan u JIEKIIMOHHOT'0 MaTepuasa; pa-
ero cmbici. [IpaBuna HaxoxaeHus 0oTa ¢ yaeOHHKaMu U y4eOHBI- 2
MPOU3BOHON 1 A depeHmana. MU ITOCOOUSIMU; MOJITOTOBKA K z
[Tpou3BOJHEIE CIIOKHBIX, HESIBHBIX U 1 4 0 40U 21 NPaKTUIECKUM 3aHSATHUSIM; Ca- 2 ;.2
napaMeTpUUECKH 3aJaHHBIX (QYHKIHHA. ' MOCTOSTENbHAS MPOPadOTKa o @)
E
ITpousBoansle u AnddepeHInanb TEM 1 BOIIPOCOB Kypca, He pac- 3
BEICIINX MOpsiKoB. ColicTBa qudde- KPBITBIX Ha JICKIHAX; CAMOCTO- &=
PEHLUPYEMBIX (YHKIHHA, IPaBUIIO ATEJILHOE PEIICHUE MPaKTHye-
Jlonurana. ®opmyna Telnopa. CKHX 3aJ1a4y
[IpopaboTka 1 ocMBICIIEHHE
4.2. MOHOTOHHOCTbB: HEOOXOIUMbBIE U JIEKIIMOHHOTO MaTepuaa; pa-
JOCTaTOYHBIE YCIIOBHS. DKCTPEMYMBI 0oTa ¢ yueOHMKaMu U y4eOHBI- 2
(GyHKUIMHN: HEOOXOIUMBIE U 10CTATOY- MU NT0COOHSIMH; TTOATOTOBKA K z
HbIe ycsioBusl. HanGonpmve u 1 2 0 2H 2 MIPAKTUYECKUM 3aHATHUSIM; Ca- a ;’
HanMEHbINE 3HaYeHUs. BBIMyKI0oCTD, MOCTOSTENbHAs MPOPadOTKa o o
E
BOTHYTOCTb, Ieperud. ACUMITOTHI TEM U BOIIPOCOB Kypca, He pac- 3
rpadukoB ¢pynkuuit. UccnenoBanne KPBITBIX Ha JICKIHAX; CAMOCTO- &=
(GyHKIWH 1 IOCTpOEHUE TPadUKOB. ATEJNEHOE PElICHUE MpaKTHYe-
CKHUX 3a7a4
Hroro no pazneay 4 1 6 0 6/31 4,1
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5. MuTerpajbHoe ucyuciaeHue GyHKIUI 0JHOM NepeMeHHO
5.1. [lepBooOpa3Has ¥ HEONPEACIICH- &
o v 0]
HBIA MHTETpaJ, cBoWicTBa. OCHOBHBIE £ = °?
Ta6 2 4 0 421 0 = bd
METO/bl HHTEIPUPOBaHuUs. TaOaHIIbl S 8 @)
HUHTErPaJIOB. &
1
5.2. OmpenienieHHbI HHTETpal U ero g 2 ™
o 1
cBoiictBa. ®opmyna Hetorona- 2 2 0 2/11 0 = z %
o Q
JleitOHMLIA. o M
1
5.3. HecoOCTBEeHHBIC HHTETPAITBL. g 2 ™
(v 1
[Ipocreiimye nprnoxeHns HHTETpa- 2 4 0 421 0 = = %
Q
4]
JIOB. =
Hroro no pazaeny 5 2 10 0 10/51 0

6. DyHKIUN HECKOJIbKHX NepeMeHHbIX
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6.1. ®YHKIIMU HECKOJBKUX MEpPEeMEeH- 2
HBIX, OOJNIaCTh ONpeAeNeHUs, Tpeaed, z
HETpephIBHOCTh. YacTHBIE MPOU3BOI- 2 N
. 2 2 0 2/11 0 2, bd
HBIE ¥ MONHBIN nuddepennunan. Yact- 5 o
E
HBIE MTPOU3BOJIHBIE U U PEepEHIINAIBI 3
BBICUIHMX MOPSIKOB. =
1
6.2. OxcTpeMyMbl (DYHKIUH HECKOIb- g 2 ™
o 1
KHX TIEPEMEHHBIX. Y CIOBHBIM IKCTpe- 2 2 0 2/11 0 = z %
Q
MYM. o A
1
6.3. IlpowsBoaHass 1O HaMpPaBICHUIO, g o ™
1
rpagueHT. KacatenpHas MJIOCKOCTh U 2 2 0 2/11 0 = z %
Q
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HToro no pazaeny 6 2 6 0 6 0

7. IndpdepennnanbHbie ypaBHeHUs
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8. Un¢dopManiuoHHbIE TEXHOJIOTUH B MATEMaTUKe
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Maple V Release 4 MOCTOSITEIbHAs TPOpaboTKa ESE E
TEM ¥ BOIIPOCOB Kypca, He pac- E <)
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8.2. TexHOJOruM MOJTrOTOBKH MaTema- 2 4 0 421 01 MIPAKTUYECKUM 3aHATHUSIM; Ca- =8 § v
Tnyeckux TekcToB. [Taker LATEX ' MOCTOSTENbHAs MPOPadOTKa 2T E[
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ATEIHHOE PEIICHHUE MTPAKTHYE- £ B
CKHUX 3a7a4
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5 Oopa3oBaTe/ibHbIe H HH(POPMAIMOHHBIE TEXHOJIOTHH

1. TpagunuoHHbIe 00pa30BaTEIbHBIC TEXHOJIOTUU OPUEHTUPYIOTCS HA OPraHHU3aIUIo0 00-
pa3oBaTeNbHOTO IMpoliecca, IPEANOoaraollyro NPAMY0 TPAHCIALUIO 3HaHUN OT MpenojaBaTens
K CTYJIEHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-ULTIOCTPATUBHBIX METOAOB 00y4e-
HUsl). YueOHas NesSTeNbHOCTh CTYIGHTa HOCUT B TaKMX YCJIOBHSX, KaK MPaBUIIO, PEIPOAYKTHB-
HBIN Xapakrep.

®opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

WudopmarninoHHasl JIEKIHsS — MOCIeI0BaTeIbHOS U3JIOKEHUE MaTepuasna B JUCHUTUIHHAD-
HOM JIOTHKE, OCYHIECTBIISIEMOE NMPEUMYIIECTBEHHO BepOaIbHBIMU CpeACcTBaMH (MOHOJOT MPEMNo-
JlaBaTens).

CemuHap — Oecesa npemnojiaBaTeisi U CTYJIEHTOB, OOCYX/I€HHUE 3apaHee MOATOTOBICHHBIX
COOOIIECHUH N0 KaXJAOMY BOIPOCY IUIaHA 3aHSATUS C €IUHBIM JIJI BCEX MEPEYHEM PEKOMEH]Iye-
MO 00s13aTEIbHON U IOTIOTHUTEIBLHON JTUTEPaTYPHI.

[IpakTuueckoe 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHHMM W HABBIKOB IIO
MPEJIOKEHHOMY alTOPUTMY.

2. VlaTepakTHBHBIC TEXHOJOTHH — OpPTraHW3alus O00pa30BaTEIBHOrO TMPOIecca, KOTOpas
IpeJrnoyiaraeT akTUBHOE M HENMHEWHOE B3aUMOJICHCTBUE BCEX YYACTHHMKOB, JOCTHKEHHE Ha
ATOW OCHOBE JIMYHOCTHO 3HAYUMOTIO JIJI1 HUX 00pa3oBaTesibHOro pe3ynbrara. Hapsany co crnenu-
ANMU3UPOBAHHBIMU TEXHOJOTUSMHU TAKOTO POJA MPUHIUI WHTEPAKTHUBHOCTH IMPOCIECKUBAETCS B
OOJIBIIIMHCTBE COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHI. HTepaKTUBHOCTH MOPa3yMeBaET
CyOBEeKT-CyObEeKTHBIE OTHOIICHUS B X0J/ie¢ 00pa30oBaTeNbHOTO Mpollecca U, Kak cleAcTBue, (op-
MHUPOBaHHE CaMOpa3BHUBAIOIICHCS NH(OOPMAIIMOHHO-PECYPCHOM CpeIbl.

@opMbl yueOHBIX 3aHSITUNA C HCIIOJIB30BAHUEM CHEIHATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuus «oOpaTHOM CBSI3M» — NEKUUSA—TIPOBOKaIMS (M3T0KEHUE MaTepuaia ¢ 3apaHee 3a-
MJIAHUPOBAHHBIMU omudKamm), neKius-oecena, JEKIHUS-TUCKYCCHS, JIEeKIUs-
peccKOH(pepeHIIns.

CeMuHap-TUCKYCCHS — KOJJIEKTUBHOE 00CYKIEHHE KaKOTo-TuOO CIIOPHOTO BOIIPOCa, MPO-
0JieMBbl, BBISIBIEHHE MHEHUM B TpyIine (MEXIpynoBOH JUAJIOT, TUCKYCCUSI KaK CIIOP-IHAaJIoT).

3. UndopmannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTUU — OpraHU3aIus
00pa3oBaTeNbHOrO MPOIECCa, OCHOBaHHAs Ha MPUMEHEHHH CIHEIUATHN3UPOBAHHBIX MPOTPAMM-
HBIX CpeJl M TEXHHUECKHUX CPEJCTB paboThI ¢ HH(pOpMaIueH.

®opMbl Y4EOHBIX 3aHATUM C HCIOJIB30BAHMEM HWH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM:

Jlexuus-Bu3yanu3anusi — HU3JI0XKEHUE COJEPKaHUsI COMPOBOXKIACTCS Tpe3eHTanuen (re-
MOHCTpaIell yd4eOHbIX MaTepHalioB, PECTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.4.
WJUTFOCTPATHBHBIX, TpaUuecKux, ayino- U BUICOMATEPHUAIIOB).

[TpakTrdeckoe 3aHsATHE B (pOpME MPE3CHTAIIMU — MPEJCTABICHUE PE3yIbTaTOB MPOSKTHOMN
WJIM UCCIIEIOBATEILCKON JIEATEIbHOCTH C WCIOIh30BAHUEM CICITHATM3NPOBAHHBIX MPOTPaAMM-
HBIX Cpesl.



6 YueOHO-MeTOAMUYECKOE 0OOecTieueHHe CAMOCTOSITeIbHOM PadoThl 00y4aIO U XCS

[To quctumnHe «Maremarrukay MpeayCMOTpeHa ayAUTOPHAS U BHEAYTUTOPHAS CaAMOCTO-
ATeJIbHas paboTa 00y4YarOIUXCS.

Ay,HHTOpHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IpcArnojaract pEemcHUE TECTOB Ha
MMPAKTUYCCKUX 3aHATUAX.

Ilpumepnuvie mecmut:
Yucnosble psadel
BxoaHol TecT 1. MoBTOpeHMe TeMbl « ApUGMETUYECKAA Y TEOMETPUYECKAA MPOTPECCUM»

1. MHokecTBeHHbIN BbIOOP. OnuH BapuaHT oTBeTa. Ouenka: 1
a,=7/n+3

ApudmeTrrueckas mporpeccus MoOKeT ObITh 3a71ana HopMyIIon . Kakoe u3 cnepyromux un-

cell He sIBJISIETCs] WIEHOM 3TOi nmporpeccuu?

2. MHo:kecTBeHHbIH BbIOOP. OauH BapuaHT oTBeTa. Onenka: 1
B apudmernueckoii mporpeccuu 2; 5; 8; ... oguH U3 wieHOB paBeH 23. Hafinurte ero HOMep.

3. MHo:xecTBeHHbIH BbIOOP. OnuH BapuaHT oTBeTa. Onenka: 1
Brinucanbl nepBble HECKOJIBKO YWIEHOB TeoMeTpudeckoi mporpeccuu: 1,5; —3; 6; .... Kakoe U3 ciaenyronmx

Hucesl €CTh Cpean YJICHOB ITOH nporpeccml‘?

4. Yucaosoi orBet. Ouenka: 1

Apudmernueckas nporpeccusi 3ajaHa IEepBBIMH JBYMs YJICHAMH: 4 = _11! dy = _8 Haiinure

NEePBBINA NOJOKUTENBHBIN YJIEH 3TOM MPOrpeccuu.

5. UYncaosBoii orBet. Onenka: 1

Jana reomerpuueckas Iporpeccus ICbInj, 3HaMEHAaTelIb KOTOPOM paBeH 35, bl - 25 Haiinure cymmy

HEPBBIX YETHIPEX €€ UIICHOB.

6. Koporknii orBer. C yuyerom perucrpa. Onenka: 1
BrImiicaHo HECKOJIBKO IMOCIIEIOBATENBHBIX WICHOB T€OMETPHIECKOI mporpeccud: ...; -5; X; -80; -320; ....

Hatinure uinen nporpeccun, 0003HaYEHHBINH OYKBOM X.

7. Koporknii orBet. C yuyerom perucrpa. Ounenka: 1

_313'?2 = _1

[Jana apudmernueckas nporpeccust ¥yi= » ***Haiimure cyMMy NEpBBIX IIECTH HWICHOB

STON MPOrPECCHH.

8. Koportknii orBer. C yuyerom perucrpa. Ounenka: 1
[lepBeIit unen apudmeTnyeckoi mporpeccun paseH 12, a tpetuit paBen —4. Haiinure pazHOCTb 3TOH mpo-

TPECCHH.

9. MHoO)kecTBeHHbIH BbIOOpP. OnuH BapuaHT oTBeTa. Onenka: 1
Ha kaxom n3 pucyHKoB n300paxena obnacts onpenenenus Gpynxuun z = $\frac{In(2-x+y) H\sqrt{x+y}}$ ?
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10. MHoxecTBeHHBI BbIOOp. OnuH BapuaHT oTBeTa. Onenka: 1
@OyHKIMS HECKOIBKHUX NEPEMEHHBIX SBIsIeTCs AU hepeHnnpyeMon, eciu

CYUIECTBYET MOJHOE MpUpAIieHHe PYHKIIUN

CyIIECTBYeT MoJHbIi quddepernnan GyHKunu

(YHKIHUS HETIPEPBIBHA 110 BCEM apryMEHTaM

YacTHAs TIPOM3BOIHAS IO OJHON W3 IEPEMEHHBIX PaBHA HYITIO

yacTHas MPOM3BOIHAS 110 OJHOM U3 MEPEMEHHBIX HE CYIIECTBYET

11. MHuo:kecTBeHHBbIH BbIOOP. OnuH BapuaHT oTBeTa. Ouenka: 1
YkaxuTe HOJTHOE pHupanieHne QyHKINH :

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
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'\ Ax

12. MHoxecTBeHHBII BbIOOp. OnuH BapuaHT oTBeTa. Onenka: 1
VYkaxkurte yactHoe npupaiieHue pyHkuuu f(x,y) no nepemeHHoH y:

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

fyAy

'Y AX

13. MHoxecTBeHHbI BbIOOp. OnnH BapuaHT orBeta. Onenka: 1
Haiitu $\frac {9z} {0xdy}$, ecmn z = In(x-+y?)

$\frac{-2y H(x+y 2)"2}$
$\frac{2yH (x+y"2)"2}$
$\frac{2x-2y " 2H (x+y"2)"2}$
0

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

Jpyroi OTBeT

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

ye”

eXy + XyeXy
xye™

e

xe¥

JIpyroil OTBET

15. MHo:xecTBeHHBbI BbIOOp. OnuH BapuaHT oTBeTa. Onenka: 1
3uas, uto d’z = -$\frac{1H{x}$dx’ + $\frac{2}{y}$dxdy - $\frac{x}{y"2}$dy?* , maiitu z",,

-S\frac{1}H{x}$

-S\frac{x}Hy"2}$

$\frac{2}{y}$

$\frac{1H{y}$

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

JIpyroi oTBeT

16. MHo:xecTBeHHBbIH BbIOOP. OnuH BapuaHT oTBeTa. Onenka: 1
CraunoHapHO# TOUYKOH QyHKINH Z = X2+ Xy + Yy + 3y + 4 aBnsercs:

(0,0)
(1.2)
(1!_2)
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(2-1)
('211)
(2.1)

JIpyroii OTBET

17. MHoxecTBeHHBI BbIOOp. OnnH BapuaHT orBeTa. Onenka: 1
B cranuonapHoii Touke P GpyHKIMH HECKONBKUX MepeMeHHBIX U = f(Xy,X,...,X,) ee mosHbIi mepBsiil mudde-

pernman dU yooBIETBOPSET yCIOBHIO:
du(P)=0
du(P)>0
du(P) <0

du(P) ue cymecTByeT

18. MHuo:kecTBeHHBbIH BbIOOP. OnuH BapuaHT oTBeTa. Onenka: 1
Ecmn mna dysxmmu f(x,y) cnpasennuso f'x(Xo;Yo) = f'y(Xo;Yo) = 0, TO MOXXHO yTBEpKAaTh, UTO

(X0;Yo) - TouKa 3KCTpeMyMa GpyHKIIUU
(Xo;Yo) - cTanoHapHas Touka QyHKIUH
(X0;Yo) - TOUKa pa3pbiBa HYHKIHH

(X0;Yo) - TpaHUYHAS TOYKA (YHKIIHH

19. MHo:xecTBeHHbIH BbIOOP. OnnH BapuaHT oTBeTa. Onenka: 1
Ecnu Touka Mo(Xo;Yo) ABIISIETCS TOUKOM 3kcTpemyma GyHkiwu z = f(X,y), TO BEpHO, 4TO

F'u(Xo,Yo) = Fy(Xo,¥o) = 0
fx(Xo0,Yo) = fy(Xo,Y0) = 1
fx(Xo0,Yo) < fy(Xo,Yo) <0
fx(Xo0,Yo) > f'y(Xo,Yo) > 0
Fx(Xo0,Yo) # Fy(Xo,Yo)

20. MHo:kecTBeHHBbIH BbIOOpP. Oxun BapuanTt orBera. Ouenka: 1
Ecnu HenpepeiBHas B 3aMkHyTOW oOnactu J| GyHkums nmpuHumaer B Touke P HanOonbliee 3HaueHue, HO P

HE SIBJISIETCS TOUKOM MakcuMyMa (YHKIMH, TO MOXHO yTBEPIKAATb, UTO
P — Touka sxcTpemyma QyHKIIH
P — BHyTpeHHSs TouKa QyHKIUH
P — Touka paspsiBa GyHKINN

P — rpannuHas Touka QyHKIMN

21. MuoxecTBeHHbIi BbI0Op. Heckoiibko BapuanToB oTBeTa. Ouenka: 1
Jly1 OTBICKaHHUS YCIOBHOTO SKCTpeMyMa (yHKIIMN HECKOJIBKHX TIEPEMEHHBIX MOKHO TPUMEHSATH ... (yKa3aTh

BCE BapuanTbI)
npasuio Jlonurans
MeToll MHOKuTelnel Jlarpanika
Mmeton Pynre-Kyrra

MeTo]1 iorapupMudeckoro quddepeHIpoBaHI
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METO/]I CBEICHHS K 0€3yCIOBHOMY 9KCTpEMYM (METO MOACTAaHOBKH)

22. MHo)ecTBeHHbIN BbIOOP. OauH BapuaHT oTBeTa. Onenka: 1
YT00bI HAWTH CTAMOHAPHYIO TOUYKY QyHKIMH Z = f(X,y), HaZ0 pEIINTh CUCTEMY:

S\left\{ \begin{aligned} f' x & =0\ f'_y & = 0 \\ \end{aligned} \right.$
S\left\{ \begin{aligned} f' x & =1\ f'_y & = 1 \\\end{aligned} \right.$
S\left\{ \begin{aligned} f(x,y) & = 0 \ df(x,y) & = 0 \\ \end{aligned} \right.$
S\left\{ \begin{aligned} f' x & >0 \\ f'_y & < 0\\\end{aligned} \right.$
S\left\{ \begin{aligned} f' x & <0\ f'_y & > 0 \\\end{aligned} \right.$

23. Yucaosoii oreer. Onenka: 1
AnbooMm 1uist prcoBanust cTouT 180 py6meii. CKONBKO CTajl CTOUTh allbOOM TOcCiie MOHMKeHUs IeHbl Ha 20%?

Yucnosble paodel
BxoaHow TecT 2. loBTOpeHMe Tembl «BblumcieHMe Npeaena nocaeoBaTebHOCTM»

24. MHokecTBeHHbIN BbIOOP. OauH BapuaHT orBeTa. Onenka: 1
lim(n? —5n+3)

Breraucnure x—3

-3
1
6
4
8

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

. an-—2
lim —
Beruncnure: n—2 1S +4
-3
1
(3]
1
8

Jpyrou oTBET

26. MHoxkecTBeHHBIN BbIOOpP. OauH BapuaHT oTrBeTa. Onenka: 1

. 1

lim —
Boluucnure; n—sco n+2
0
2
[ 4]
1
2

27. MHoxkecTBeHHbII BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1
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l. S5+n—3n°

Boruncaute: n—oo 4—n+2n?

28. MHokecTBeHHbIN BbIOOP. OauH BapuaHT oTBeTa. Onenka: 1
2 —_
li n--5n+6

z
Brruucnure: n—3 3In<—9n

1
3
1
)
0

8

29. MHoxecTBeHHBII BbIOOpP. OuH BapuaHT oTBeTa. Onenka: 1

lim (n —+/n?— -‘-m)

Brruucnure: n—+oo

oo

30. MHokecTBeHHBIH BbI00pP. OquH BapuaHT oTBeTa. Onenka: 1

. 2 . . 3xp—3
lim x,, ==; lim y, = —0,3. lim —
JlaHO: N—2 3 n-oo Bbrunciure: =50 ¥n¥n
- 15
15
15
~15

BxoaHown TecT 3. MNpeaen GyHKLUUN

31. MHokecTBeHHBIH BbIOOP. OauH BapuaHT oTBeTa. Onenka: 1

lim (5 —3x—x?)

x—+—id
Beruncnure
1
-23
-19
3
26



32. MHo)kecTBeHHbIH BbIOOpP. OnuH BapuaHT orBeTa. Onenka: 1

. X —x+1
lim ———
x—=2 x-—3
Breraucaure:
1
-3
-1
0

33. MHo:kecTBeHHBbIH BbI00p. OquH BapuaHT oTBeTa. Onenka: 1

].lm 2x+3
x—oo 1-5x

Beraucnure:

0

z

3

_z

3
o0

34. MHokecTBeHHbIH BbI00p. OquH BapuaHT oTBeTa. Onenka: 1
an*-5n+1

lim
n—oo 2 n?+3n2

Brraucaure:
0
2
3
3
2

3

2

35. MHo:kecTBeHHbIH BbIOOP. OauH BapuaHT oTBeTa. Onenka: 1
= =
x“—-8x+13

lim
x—5 x%-25
Brruucnure:
1
5
1
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X—oo

36. MHoOxkecTBeHHBIH BbIOOpP. OnuH BapuaHT oTBeTa. Onenka: 1
lim (m'xz — X — :Jr:)

Brruucnure:

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

lim x, = —0,2; limy, = 0,5
n—soo n—oo
JaHno:
lim —ndn
F1— 00 53{%—2
Beruncnure:
5
g
1
i8
3
e
1
18

TecT 3. 3HaKoNepemeHHble pAabl
38. Ha conocraBaenue. Ouenka: 1

yCTaHOBI/ITe COOTBECTCTBUC Me)K)Iy YHUCJIIOBBIMU pH)IaMI/I 1 UX TUIIAMHU
[=al
S
2‘]‘1

Iloosonpoc Ne 1. n=1

Omeem na noosonpoc Ne 1. aGCONIOTHO CXOASIINECS PSIbI
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N\ 1
_1 2n
Z( ) 2n+1

Iloosonpoc Ne 2. n=1
Omeem na nodeonpoc Ne 2. pacxonsuuecs psaabl
Z (—1)m+1 n+1
n?+2
Iloosonpoc Ne 3. n=1

Omeem na noosonpoc Ne 3. yCI0BHO CXOJSIIIIUECS PSAJIbI
=]

2o

Iloosonpoc Ne 4. n=1

Omeem na noogonpoc Ne 4. abCONIOTHO CXOSAIINUECS PSIIbI
=]

Iloosonpoc Ne 5. n=1

Omeem na noosonpoc Ne 5. pacxonsiuecs psibl
=]

Iloosonpoc Ne 6. n=1
Omeem na noogonpoc Ne 6. aGCOMOTHO CXOSALIMECS PSAJIbI

39. Ha conocraBiaenue. Onenka: 1
yCTaHOBI/ITe COOTBETCTBUC Me)KI[y YUCJIIOBBIMU pf[):[aMI/I " UX TUIIAMHU

L= al
n
on
Iloosonpoc Ve 1. n=1
Omeem na nodeonpoc Ne 1. nonoxxurtenbHbIE PSJIBI
Z (—1)m+1 n+1
nd+2
Iloogonpoc Ne 2. n=1

Omeem na nooeonpoc Ne 2. 3HakouepenyoImuecs psasl
= a]

2

IToosonpoc Ne 3. n=1

Omeem na nooeonpoc Ne 3. IOJOKUTEIBHBIE PsIJIbI
= a]

XSt

IToosonpoc Ne 4. n=1

Omeem na nooeonpoc Ne 4. 10I0KUTEIBHBIE PSIJIBI
= a]

> o

Iloosonpoc N 5. n=1
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Omeem na nooseonpoc Ne 5. npyrue psijibl

Ilooeonpoc Ne 6. n=1

Omeem na noogonpoc Ne 6. 3HaKOUEPEYIOLINUECS PSIbI

40. MHokecTBeHHbIN BbIOOP. OauH BapuaHT oTBeTa. Onenka: 1

oo n+1 n+21
. Zn: 1(_1) 3
Yucnooi psn ne+12

cxoauTces adCOJIIOTHO

CXOOUTCA YCIIOBHO

lima, =0
pPacXoIUTCs U 1L—*co
lim a, # 0.

pacxoauTcsa U m—oo

41. MHoxecTBeHHBbIN BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1

= 1 n+1 “_"‘2
YucnoBoii psin Zﬂ_ 1( ] n

CXOJUTCA abCOIIOTHO
CXOAUTCH YCIIOBHO

lim a,, =0
pacxoauTcsa U m—oo

lima, #0

PACXOOUTCS W=+

42. MHokecTBeHHbIN BbIOOP. OauH BapuaHT orBeTa. Ouenka: 1

=] 1+l 1
21 (1)
YHCITOBOH s " In(n+1)

CXOJUTCA abCOIOTHO
CXOOUTCA YCIIOBHO

lim a,, =0

pacxomurcs u °—=52

lim a,, # 0

pacxonurcs uit—=2

43. MHoOkecTBeHHbIN BbIOOP. OauH BapuaHT oTBeTa. Onenka: 1
n

oo n+1
2 G =
YKcIo0BOH P vnt+1
CcXOauTCs a0COJIFOTHO
CXOJIUTCA YCJIOBHO
lima, =0

PACXOIUTCS U 1=+

lima, #0
pacxoauTcsa urn—+co
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TecT 1. Ymcnosble nocneoBaTeIbHOCTU U pAbl. CXOAMMOCTb M CyMMa pAaaa.

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

o0 1

n=1
CyMMa 4HCI0BOTO psijia nin+ 1:]paBHa

1
1—=

n

1

1 —-—

n+1
Vs
1
1/3

45. MHokecTBeHHbIN BbIOOP. OnuH BapuaHT oTBeTa. Onenka: 1

L= al
=1
CyMMa 9HCIOBOTO psiza T nln+ ijaBHa
1
1—=
n
1
1 ——
n+2
¥4
4/3
1/3

46. MHokecTBeHHbIN BbIOOP. OauH BapuaHT orBeTa. Ouenka: 1
L= a]

n=1
CyMMa 4uCII0BOTO psizia (Zn-1) (2n+1)

1

paBHa ...

2n—-1
1
B 2n+1
1
2
1/2

47. MHOkecTBeHHbIN BbIOOP. OauH BapuaHT oTBeTa. Onenka: 1

L=al

n=1
CyMMa 4HCIIOBOTO Psaa (2n-1)(2n+3)

1

paBHa ...

in—1
1
N Zn+3
1/3
1/2
1
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TecT 2. [pM3HaKM CXOAMMOCTM YNCTOBbLIX PALOB.

48. MHoxkecTBeHHbIN BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1
o0 1
. n=1 1 { :]
YucnoBolt psg nenin
. 1
lim —=1;
cxomurcs u n—+co dx
s Onta
lim — < 1;
cxomures u n—+eo dn
I S R
lim —=1;
pacxomurcs u t—+c2 On

lim 224 > 1.

pacxomurcs u =22 On

49. MHoxecTBeHHBbIN BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1
oo n+1

Yucnosoi psn "=1100n+99

lim a, =0;

CXOJUTCA U 11—+oo

lim a, =0;

pacxoauTcsa U m—oo

lim a, # 0.

PACXOOUTCS U 11—+

50. MHuokecTBeHHbIN BbIOOP. OauH BapuaHT orBeTa. Ouenka: 1
- 1
n=1

YucnoBoi pa Inln+1)

lim a,, = 0;

CXOJUTCA U Hi—*oo

lim a, =0;

PACXOOUTCS U L —+co

lim a, # 0

pacxoauTcsa U mn—oo

51. MHokecTBeHHbIH BbIOOP. OnuH BapuaHT oTBeTa. Onenka: 1
2
L= al

YucaoBoi psn =1 4n? +8n+3

lim a, =0;
CXOOUTCA U 11—

lim a, =0;
pacxoauTcsa U m—oo

lim a, # 0

pacxoauTCs U 11—

52. MHoxkecTBeHHBbII BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1

2 (Vn+1-vYn-1)

UucnoBoii psia
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lim a, =0;
CXOOUTCA U 1— o

lim a, =0;
pacxoouTcs U 1n—+c2

lima, #0
pacxoauTcsa U mn—co

53. MHoxkecTBeHHbIN BbIOOP. OauH BapuaHT oTBeTa. Onenka: 1
2n+1
=]

YucnoBoi psn n=1 In+2

lim a, =0;

. CXOOUTCA U Ti—C0

lim a, =0;

pacxoauTcs U n—+co

lim a, # 0

pacxoauTcsa U m—oo

54. MHoxecTBeHHBbIN BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1
2n—1
[

YucaoBoit psi n=13n 4y

lim a, =0;

CXOJUTCA U 11—+ oo

lim a, =0;

pacxoauTcs U n—+co

lima, #0

pacxoauTcs U m—+ o

55. MHokecTBeHHbIN BbIOOP. OauH BapuaHT orBeTa. Ouenka: 1
n
L a]

YucnoBoi psin =1

. 1
lim —=1;
cxoautcs u == an

lim 2242 <« 1.

cxoauTes u n—er Qn

»
pacxoauTcsa u n—oo Op

s Onta
lim — = 1.
pacxomurcs yu n—=0 On

56. MHoskecTBeHHBbIH BbIOOp. OnuH BapuaHT oTBeTa. Ouenka: 1
o (1+112 )2
n=1

YucioBoi pss 1+n?

. 1
lim —=1;
cxomures u N+ dx

lim 24 < 1.

cxoauTes u n—er Qn
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lllIl Inti - 1 '
»
pacxoauTcs u n—oo Qg

lim 24 > 1
pacxomurcs u t—+c2 On

57. MHoxkecTBeHHbII BbIOOP. OnuH BapuaHT orBeTa. Onenka: 1
n
o 27
. n=1
YucnoBolt psg n*
- Gn+1
lim —=1;
cxomures u n—+eo dn
s Onta
lim — < 1;
cxomutes u h—+eo dn
. Gn+1
lim —=1;
pacxomurcs u =22 On

s Inta
lim — > 1.
pacxomurcs u t—+c2 On
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

[TpoMexyTodHast aTTecTalis KMEET IEIbI0 ONMPEACTUTh CTENECHb JOCTHIKCHHS 3aINTAHUPOBAHHBIX PE3YJIbTATOB OOYUCHHUS IO KaXI0H TUCIUILINHE
(MoIyITI0) 3a OTpeeIeHHBIN Mepruo ] 00ydeHus (ceMecTp) MpoBOAUTCS B opme 3adeta B 1 cemecTpe U B (hopme IK3amMeHa BO 2 ceMecTpe.

a) HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeacTBa AJIsl IPOBEACHUSNA l'[pOMC)KyTO‘lHOﬁ aTTecTalumn.

CTpYKTYpHBIH 3I€MEHT

HHaHI/I €MBIC PE3YJIbTAThI 06 YCHUA O CHOYHEIE CDEICTBA
KOMITCTEHINH py pesy. y I pex

OK-3 cnoco0HOCTBIO HCIIOJIB30BATh €CTECTBEHHOHAYYHbIE M MAaTeMaTU4YeCKHUe 3HAHMS /1)1 OPHEHTUPOBAHMS B COBPEeMEHHOM UH(OPMALMOHHOM NPO-
CTPAHCTBE

IlepeueHs TEOpETHUECKHUX BOIIPOCOB K 3K3aMEHY:
1. TlepBooOpa3Hasi 1 HEONPEACICHHBIH HHTErpall.
2. 3aMeHa NepeMEHHBIX B HEONPEAEICHHOM HHTETpale.
3. HHTerpupoBaHue 1o 4actsm.

4. HHTerpupoBaHUE palMOHANBHBIX JIPOOEH.
OCHOBHBI€ OTIPEJENICHHS U ITOHATHS, TEOPEMBI U

CBOWCTBA JIMHEWHOM anreOphl, BEKTOPHOM aJi-

3HaTh reOpbl U AaHATMTUYCCKOW T€OMETPUH; MaTeMaTH-

YEeCKOTo aHan3a; TU(GepeHITHAILHOTO U HHTE- 6
rpajibHOTO UCUYUCIIEHHUS; TEOPUHU PSATIOB

5. 3amaum, NIPUBOISIIKE K ONPEICTICHHOMY HHTETPaTy.

OnpeneneHHblid HHTETpal v €ro CBOMCTBA.

7. ®opmyna Hetorona-JlefibHuIa. 3aMeHa mepeMeHHBIX B ONPECIICHHOM HHTETpaJIe.
8. MHurerpai ot ¢pyHKIMH ¢ paspeiBamu | poja.

9. HecoOctrennsle uaTErpaisl | poga (o 6€CKOHEYHOMY TPOMEXKYTKY ).

10. HecoGcTBennsie nnterpadisl Il poxa (0T pa3pbIBHBIX (YHKIHIA).




CTpYKTYpHBIH 3I€MEHT
KOMITCTEHIINU

[Tnanupyemsie pe3yabTaThl 00yUeHHs

O1ieHOYHBIC cpe€acTaa

11. HpI/I3HaKI/I CXOOAUMOCTHU HECOOCTBEHHBIX HWHTCTPAaJIOB.

12. dyHKIMU HECKOJBKIX MEPEMEHHBIX: ONpeJielieHre, 001acTh ONpeaeNiCH S, CIIOCO-
DBI 3a1aHUs.

13. T'eomerpuueckoe n300pakeHrne GyHKINI HECKOIBKUX MTePEMEHHBIX.
14. Tlpenen u HEPEPHIBHOCTH (PYHKIIMN HECKOIBKUX ITEPEMEHHBIX.
15. YacTHble mpupanieHusi 1 YaCTHBIC TPOU3BOIHEIE.

16. Juddepenunpyemocts GpyHKIHMNA HECKOIBKUX MEPEMEHHBIX U TIOIHBIA TU(QepeH-
[yt

17. KacarenpHast INIOCKOCTh U HOPMaJb K IOBEPXHOCTH.
18. IIpon3BoHas 10 HAPABIECHHUIO U TPaIUEHT.

19. OkcTpemMyM (GYHKIMI HECKOJIBKUX TMEpPeMeHHBbIX. HeoOxoauMmbie U JTOCTaTOYHBIC
yCIIOBHUS 9KCTPEMyMa.

20. Metonp! pemenns Y 1 mopsaka
21. Meronpl perreHust /1Y BbICHIUX MOPSIKOB, TOITYyCKAIONIMX MMOHMKESHUE TTOPSIKA

22. Merons! perrenus JIOY

YMeTh

COCTaBJIATb MATEMATHYCCKUC MOJCIIN ITOCTaB-
JICHHBIX 3a/1a4 U peIlaTh UX; UCCIICA0BATH BbISAB-
JICHHYIO U MPEACTABJICHHYIO aHAJTIUTHUYCCKA UIIN

Haiitn HCOMPCACIICHHBIC MHTCTPAJIbI
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CTpYKTYpHBIH 3I€MEHT
KOMITCTEHIINU

[Inanupyemsie pe3ynbTaTbl 00yUeHHs

rpaduyuecku PyHKIIMOHATBHYIO 3aBUCHMOCTb
TIPOIIECCOB, SBJICHUN B Pa3IMUHBIX 00JIACTIX
3HAHWM;

O1ieHOYHBIC cpe€acTaa

4x? —8x -1

1 jS\/X_“X: dx;  [sin(7x+1)dx; jx—_ldx;

J' sin x dx :

V12 +5¢0s x

J-arcsm 3x ) J-arccosx2 dx .[ 2X—5 dx
N X2 ’ X2 —4x+6

dx
J.\/ZO—X—XZ’
3-[ x-15 . . jx5—8x3—4x2+3x+2
I x®—2x% +5x X(x+1)(x-3)

dx

dx; IsinGx-cosxdx;

4, Isin43x-cos43xdx; Ism -COS —d I

; f 1 I (2x—1)+/2x -1 —3{/2x—1
ooz V2x-1
6. Beraucinrs OIIPEACIICHHBIC MHTCTPAJIbL
o %
0) j(x +1)cos5xdx .

dx .

2 }-[6 arccrc3X - (1+ 9X2) ;

7. UccnenoBaTh HAa CXOAMMOCTDh HECOOCTBEHHBIC MHTETPAJIBI:
T odx
o) [ e

5 XInX X7 +6X+9

8. Haiitu mromaas Gpurypsl, orpaHiICHHOMN JTHHUSIMH:

COS X +2sinX+3 '
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CTpYKTYpHBIH 3I€MEHT

[Inanupyemsie pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIC cpe€acTaa

KOMITCTEHIINU
a) X=4-y* x=y*-2y;
X = 9cost,
L Y=E2(y22).
y = 4sint;
9. BbIUHCIUTD JUIHHY AyTH KPUBO#L, 33 JaHHOM ypaBHEeHHEeM: P =1—C0S¢ .
10. Brerancnuth 06meM Tena, 00pa3oBaHHOTO BpallleHHeM (GUTYpEI, OTpaHHYeHA
4
HOM TpadukaMu QyHKIMHA: Y = X2, y =—, X=0, y=4; ocs Bpamenus — OY.
X
In(5x +1
11. IToctpoiite obnacth onpenenenus Gpynaxuun f(X,y) = # .
2 2
X“+y -1
12. a). Haiiqure Bce 4acTHBIE MPOU3BOJHBIE IEPBOTO U BTOPOTO MOPSIIKOB
dymkmmm Z =X —3y° +x”.
. ou ou ou ) .
0). Hatigure —, —, — a1 U=X"YyZ—XSINZ+YyCOSZ.
oXx oy oz
" dy "
13. Hatinure nponssonHyto d— ¢byHkuun Yy = y(x) , 3aJIaHHOW HESIBHO
X
ypasuennem Y’ In X —3xy® + 24 = 0 u Boiunciute ee 3uauennue B rouke M, (L 2).
HaBBbIKaMU BBITIOJIHEHUS OTIEpaIluii BEKTOPHOU . oz 0z .
ANreGpBI, HABBIKAMHU PEIIEHHS THIIOBBIX 327124 1. Haiinure yacTHble pou3BoaHble — U — yHkimu Z = Z(X, Y), 3a1aHHON He-
Bnaners ’ ox oy

10 BEKTOPHOH anredpe, TEOPUU MPSMBIX U
IJIOCKOCTEW, TEOPUHU KPUBBIX U MMOBEPXHOCTEN

SIBHO ypaBHeHHeM XC0SZ—Yy°z—4=0.
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CTpYKTYpHBIH 3I€MEHT
KOMITCTEHIINU

[Tnanupyemsie pe3yabTaThl 00yUeHHs

BTOpOI NOPSIZIKA; BIAJIETh IPUEMAMHU COCTaBJIE-
HUS U HaBbIKAMH aHAJIN3a YPaBHEHUM KPUBBIX U
MOBEPXHOCTEN BTOPOTO MOPSAKOB; HABBIKAMU
BBIUMCIICHUS AU PEepeHITNATLHBIX B HHTETPAITb-
HBIX XapaKTEPUCTHK MEXaHUICCKUX, (pr3nde-
CKHMX, DKOHOMHYECKHX, COLIMATIBHBIX MIPOLIECCOB
U SIBJICHUH;

O1ieHOYHBIC cpe€acTaa

2. Uccnenyiite Ha skcTpeMyM GyHKmmo Z = X° +8Yy° —6xy +5.

3. CocTaBbTe ypaBHEHHE KacaTeIbHOW TIIOCKOCTU M HOPMAJIH K TOBEPXHOCTH

10z = x* +y® — 2% =2 B1ouxe M,(-2; 3;1).

4. Haiiaute npou3BOIHYIO CKAIIPHOTO monst U = Xyarctgz + 22°% B TOUKE

M, (=2; 3;1) B HanpaBieHNHN BeKTOpa | =(2;3; —6) u rpamuent mous B 9TOM TOUKe.

JIIK -1 ciocoGeH UcnmoJb30BaTh MaTeMaTHYeCKHi annapaTt, MeTOA0J10THI0 IPOrPAMMHPOBAHUS U COBPeMeHHbIe KOMINBIOTEPHbIE TEXHOJIOTHH AJI pellleHHs
NPAaKTHYECKUX 32124 MOJIyYEeHUsl, XpPaHeHHsl, 00pad0TKHU U nepeaadyu UuHGpopmMauuu

3HaTH

OCHOBHBIC TCOPECTUICCKUEC CBCIACHUS O XapaKTe-
PUCTUKAX MATEMATUYCCKUX IMMaKETOB; OCHOBHBLIC
BO3MOKHOCTHU KOMIIBIOTCPHBIX MPUKIIAAHBIX I1a-
KETOB JI pCIICHUA MAaTCMATHUYCCKUX 3alad U
MMPEACTABJICHUA MAaTEMATHYCCKNUX TCKCTOB

[epevens TeOpeTUIECKUX BOIPOCOB K AK3aMEHY:
1. CumBonbsHoe nuddepenimponanue B Maple

2. CuMBoJIbHOE UHTErpHpoBaHue B Maple

3. Tlocrpoenue rpadukos Gpynkuuii B Maple

4. Tloctpoenue nosepxHocteii B Maple

5. Co3pnanue u onepanuu ¢ matpunamu B Maple
6. Pemrenue cucrem ypaBuenuii B Maple

7. Pemenne JIOIY 8 Maple

8. OcHOBBI cUCTEMBI TEX
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CTpYKTYpHBIH 3I€MEHT

[Inanupyemsie pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIC cpe€acTaa

KOMIIETCHIINN
9. OcHOBBI OpMaTHPOBaHU B ccTEME TeX
10. OcuoBsI cuctemsr Latex
Haiitu HeonpenenenHble HHTETpaibl B cucteMe Maple:
5—vx*+5 . x-1
I dx; Ism(?x +1)dx; Iz—dx;
A X2 +5 4x° -8x -1
J~ sin X
V12 +5c0s X
arcsin 3x arccos x* 2X—5
g [HOIN Iy, ACSX gy [ 2D gy
V1— gx X X*—4Xx+6
pemars B cucteme Maple 3ajjauu CHMBOJILHOTO J‘ )
IuQepeHInpoBaHNs 1 HHTETPUPOBAHHUS; TIO- /20 VN '
VMeTh cTpoeHus rpaduKoB HYHKINI U TOBEPXHOCTEMH;

MaTpPUYHON aJIreOpbl; aHATUTHYECKOTO PEIICHHUS
CJIAY; rOTOBUTH MAaTEMAaTHYECKUE TEKCTHI B
cucteme Latex

3I x-15 . J»x5—8x3—4x2+3x+2
I x®—2x% +5x X(x+1)(x-3)

_[sm . COS —d I

1 (2x—1)\/2x—1—‘°{/2x—1
.| ———dx;
° IXZ\/Q—XZ " ‘[ Y2x-1

dx: Isin6x-cosxdx;

dx _
cos X +2sinx+3’

4, J‘sin4 3x-cos” 3xdx ;

dx.

HaGepute TekcT B cucreme Latex:

x-1
[t ax;
4x° —-8x -1

5—+Xx*+5 .
S 7X+1)dx;
I o dx; Ism( X +1)dx
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CTpYKTYpHBIH 3I€MEHT

[Tnanupyemsie pe3yabTaThl 00yUeHHs

O1ieHOYHBIC cpe€acTaa

KOMIICTCHIINU
J' sin x
V12 +5c0s X

arcsin 3x arccos x2 2x -5

2. : ——dx; ————dx;
I\/1 9x? I X2 Ix2—4x+6
[ —=—
J20—x—x%’
7x -1 x® —8x% —4x% +3x+2 .
3. I S dx; I 8 +3x+ dx; Isme-cosxdx;
—2x% +5x X(X+1)(x-3)
) dx
4. Ism“3x-cos43xdx; _[sm -COS —dx I . :
COS X+ 2Sin X+ 3
2x —=Dv2x-1-3/2x -1

5 [ L g [ @& J o

x?\/9—x° V2x-1

HaBbIKaMH UCIIOJIB30BAHUSI HpI/IKJ'IaL[HBIX MarTte-
MaTHYECKHX MTaKETOB 00Pa0OTKH; TEXHOIOTHEH
BJ'Ia,I[eTL CaMOCTOHTeJ’ILHOQ pCHIeHI/Ie 3a1a4

MOJIrOTOBKH MaTEMAaTUYECKUX TEKCTOB YHCIIO-
BOI mH(OpMaIUu

ITK-1 roroBHOCTBIO pPe€aIu30BbIBATH 06pa30BaTe.]'lebIe nporpamMmal mo y‘{eﬁl{bIM npeamMeramMm B COOTBETCTBUM € TpeﬁOBaHI/IﬂMl/l 06pa30BaTe.]'[l)]-[I)lX cranaap-

TOB

3HaTh

OO01111e NPUHLIUIBL U YCTIOBUS IPUMEHEHUS
HKT, criocoObl OIIEHKH eI TeIbHOCTH CTY-
JIEHTOB, CTPYKTYpPY COBPEMEHHOI'O YpPOKa,
MOJXO/IbI K IPOEKTUPOBAHUIO YpOKa

1. IlepeuyeHp TeOpETHUECKUX BOIMPOCOB K IK3aMEHY:
2. OOmme npuHUMIBL 1 ycnoBus npumenenns UKT.
3. Onpeaenenue crocoOOB OLIEHKH JIESTEILHOCTH CTYIEHTOB

4. CrpykTypa coBpeMeHHOro ypoka / [ImanupoBaHue 1 IOCTaHOBKA Ieyei
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CTpYKTYpHBIH 3I€MEHT

[InaHupyeMble pe3yabTaThl 00yUeHHs OLCHOUHbIE ChelCTRA
KOMITCTEHIINU py pesy. y It per

5. Toxxossl k mpoekTHpoBaHUio ypoka / KoHCTIEKT ypoka

6. PasButHe mnpodecCHOHATIBHON KOMIICTCHIIMH Yy4YUTeds B HWH()OpMAIMOHHO-
pOpazoBaTeNLHOM cpere

7. OreHka TOTOBHOCTH K ucnoib3oBaHuio MKT B yueOHOM miporiecce.

8. HopmaTuBHO-TIpaBOBBIEC aCTIEKTHI OPraHU3ALNH YJIEKTPOHHOTO O0yUYECHUS.
9. llomsTHe «CMEIIaHHOE 00YICHHUEY.

10. IIpennockuiky, mpodiaemsr, npeumyectsa CO.

11. Mogemu CO.

12. IIpoexTupoBanue yueOHOro mpoiecca ¢ ucrnonaszoBanuem CO.

13. Metozp! noBeIeHUs 3PPEKTUBHOCTH TPYIIIOBON paOOTHI.

14. PazpaboTka 3 PpeKTHBHOM cpeabl 00yueHHs

15. Yupasnenue odyueHrneM

HpI/IMCpHLIe MPAKTHYCCKHUC 3alaHU K OK3aMCHY:

[IpoexTupoBaTh y4eOHBIN MPOIIECC C UC- Crpoektupyiite 3aaHue JJIs TPYIIOBOM paOOThI U CITOCOOBI €r0 OIICHUBAHUS
nonbs3oBanreM UKT; onpenensite UKT un- | mpu momomu UKT.
CTPYMEHTBI; BEIOUPATh OIEHOYHBIE CPE/I-
CTBa; yNpaBJIATh 00y4YeHHEM [Ipu BbINONIHEHNH 3aJaHUS BBl MOYKETE UCIIOIB30BaTh JIOObIE HHCTPYMEHTHI U
0oQOpMUTH €ro pe3yabTaThl B 000K y100HOI Gopme, Harpumep:

Ymers
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CTpYKTYpHBIH 3I€MEHT

[Tnanupyemsie pe3yabTaThl 00yUeHHs

O1ieHOYHBIC cpe€acTaa

KOMIICTCHIINH
o @aiin .docx, B KOTOPOM yKa3aHO 3a7aHue U cChlIKH Ha DOPBI
e Koncrpykrop con.openschool.ru
o Learningapps.org
e Google docs
Kpurepuu oneHnBaHus 3ajaHus:
1. Onucans! TpeboBaHMs I pabOThI IPYMIIbI (KOJINYECTBO YEIOBEK, BPEMs
paboThl, mMpaBmiIa paboTHI, MPOY.).
2. KoppekTHo onucaHo 3aaHue Ajisi TpynnoBoit padoTsl. O003HaYEH TIIaHU-
pyeMblii pe3yJbTart.
3. 3ananue nogo0paHo Tak, 4TO B pabOTy BOBJIEUEHBI BCE YUACTHUKH I'PYIIIIHI.
4. IlpaBuibHO 0/100paHbl KPUTEPUU OLIEHKH IPYIIIOBOM pabOTHI.
5. Ucnons3oBanne UKT onpasrano.
ITonGepute KOHTEHT JUIs 30HBI OHJIAMH-00yUYeHHS IPU IPOBEICHUH YpOKa ¢
MIPUMEHEHUEM CMEIIaHHOHN (popMbl 00yueHus B Mojaenu "PoTanus cranuuii”.
HaBbIKaMU MPOEKTUPOBAHUS y4eOHOMU cpeapl | Y CIoBHUS:
Bnanets ¢ ucnoyibzoBanneM MKT; MeTogamMu noBbI-

nieHust 3 PEeKTUBHOCTH TPYNIOBOI pabOThI

e Y KaXJI0ro CTyZICHTa B 30HE OHJIAWH-00y4eHHUsI CBOE SIIEKTPOHHOE
YCTPOMCTBO.
o Bpems Ha BBINOIHEHME 3a/laHUi HE TOJKHO NpeBblmaTh 10-12 MunyT.
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CTpYKTYpHBIH 3I€MEHT
KOMITCTEHIINU

[Inanupyemsie pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIC cpe€acTaa

3amaua:

JlocTub 11€71 30HBI U NTOJIYYUTh 0OpaTHYIO CBA3b IO pe3ybTaTaM paboThl CTY-
JICHTOB.

Kpurepuu onenuBanus:
1. Hanuuue onucanus ypoka (IpeaMer, Kiace, TeMa ypoka, THII YpPOKa).
2. OnucaHbl JOCTHKUMBIC TIEJIA 30HBI OHJIAH-00yUeHUSI.

3. IlpumeHeHne OHIaliH-TEXHOIOTUI OMPaBIaHO (YTO HENb3s cAeaTh 0e3 TeX-
HOJIOTHUH).

4. Hannune cbopa oOpaTHOM CBsI3U (M €ro ynoocTBo).

5. Onucano, kakuM 00pazoM OYIyT TOCTUTHYTHI TTOCTABJICHHBIE IIEJTN B paMKax
30HBI OHJIAWH-PA0OTHI M B paMKax IIeJI0T0 YPOKa.
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0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTANMHU, MOKA3ATEJIU M KPUTEPUH
OlLleHUBAHUS:

HpOMe)KYTO‘-IHaSI arrecraguda 1o AUCIUIIIINHC «Marematuka» IMPOBOAUTCA B 1 CCMCCTPC B
dopme 3ayera, Bo 2 cemecTpe B hopMe IK3aMeHa.

3aueT 1o JaHHOW AMCUUIUIMHE IPOBOJUTCS HAa OCHOBAaHMH TEKYILEH YCIEBAa€MOCTH CTY-
JEHTA.

TpebGoBanus, npeabsBJsieMble K MOJYYEHUIO «3a4eTay:

YToObl MOIY4UTh «3a4eT», HeoOxoauMo HabpaTh He MeHee 40% 1Mo KakJoMy BUIY TECTH-
poBanus U He MeHee 40% 10 UTOrOBOMY TECTHPOBAHMUIO.

DK3aMeH 10 JaHHOW TUCIMIUIMHE MPOBOAUTCS B YCTHOH ¢opMe MO SK3aMEHAIIMOHHBIM
Owmietam, KaXIIbIii U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUYECKUX BOMPOCA U OJHO MPAKTUIECKOE 3a-
JaHHe.

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 0amioB) — 00y4aromuiicsi 1eMOHCTPUPYET BBICOKHI YpOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMAaTHIECKOE U IIIyOOKOE 3HAHHE y4eo-
HOTO MaTepuayia, CBOOOIHO BBIMONHSAET MPAKTHUECKUE 3a/laHusi, CBOOOJHO OMepupyeT 3HAHU -
MH, YMCHUAMMU, IIPUMCHACT UX B CUTyallHUIX MHOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopomio» (4 Oamna) — oOydaromuics IEMOHCTPUPYET CPEAHHM YPOBEHb
C(bOpMI/II)OBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HAHUSA, YMCHUSA OCBOCHBI, HO JOITYCKArOTCsA HC-
3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPU aHATUTUYECKUX OMEPalUiX, IepeHoce
3HAHUU U yMeHI/If/'I Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallH.

— Ha OLICHKY «YAOBIETBOpUTENbHOY» (3 Oama) — o0yyaronuiicss 1eMOHCTPUPYET MOPOTro-
BbIil ypoBeHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI JOITyCKa-
I0TCS OUIMOKH, TIPOSIBISICTCS] OTCYTCTBHE OT/IEIbHBIX 3HAHUN, YMEHH, HABBIKOB, O0yUYaIOUIHiiCs
HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUA IIPU OICPHUPOBAHUU 3HAHHUAMHU U YMCHHUAMHU IIPU UX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OILICHKY «HEYJOBJIETBOPUTETHLHO» (2 Oamia) — o0ydaromuiics: JEMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHdeckoro Marepuana, J0MyCcKaeT CYIIeCTBEHHbIE OMIMOKH, HE MOXET MO-
Ka3aTb MHTCJJICKTYAJIbHBIC HABBIKKW PCIICHUA IMPOCTHIX 3a1a4.

— Ha OLIEHKY «HEYAOBIETBOPUTENbHO» (1 6amn) — oOydaromuiicss He MOXKET ToKa3aTh 3Ha-
HUsS Ha YPOBHC BOCIIPOM3BCIACHUA U 00BsACHEHUS I/IH(l)OpMaHI/II/I, HE MOXKCET IIOKa3aThb MHTCIIJICK-
TyaJlbHbI€ HAaBBIKW PELICHUS MPOCTHIX 3a/1a4.

8 YuedHO-MeToANYEeCKOE U HH(POPMAIHOHHOE o0ecTieueHHe TUCHUTIMHBI (MOTYJIs1)

a) OcHoBHas JUTEpaTypa:

1. unaues, B. C. 3agaunuk no Beicueil Matemaruke : yuebHoe nocobue / B. C. Illumna-
yeB. — 10-e u3n., ctep. — Mocksa : UHOPA-M, 2020. — 304 c¢. — (Briciiee oOpazoBanue). -
ISBN 978-5-16-010071-5. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1042456

2. Marematuka : yue6. mocobue / FO.M. Hanunos, JI.H. Xyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; non pex. JI.H. XKyp6enxo, I'.A. HukonoBoil. — Mocksa : UTH®PA-
M, 2019. — 496 c. — (Bricmee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/989799

0) JonosHuTeabHas JuTEpaTypa:

1. Teopust BeposITHOCTEN M MaTeMaTHUECKasi CTaTUCTUKA: YueOHoe nmocodue / buprokosa
JL.T., boopuk I'.1., MatBeeB B.I., - 2-¢ u3a. - Mocksa :HUIL] UH®PA-M, 2017. - 289 c. (Bsic-
mee obpaszoBanue: bakamaBpuat) ISBN 978-5-16-011793-5. - Tekcr : snextponHbiif. - URL:
https://znanium.com/read?id=93083

2. MareMaTuka B IpuMmepax M 3agadax : ydeO. mocobue / O.M. [ertspesa, JIL.H. XKyp-
6enko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019. — 372
c. — (Bricmiee obpaszoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekct : 31meKTpOH-
HeIit. - URL: https://znanium.com/catalog/product/989802



https://znanium.com/catalog/product/1042456
https://znanium.com/catalog/product/989799
https://znanium.com/read?id=93083
https://znanium.com/catalog/product/989802

3. Pxenckuii, C.B. Beiciias matematuka : yaeonuk / C.B. PxkeBckuii. - Mocksa : Uadpa-
M ; Znanium.com, 2018. - 814 c. - (Beicuree oopaszoBanue). - ISBN 978-5-16-107481-7 (online).
- Teker : anextponnsiid. - URL: https://znanium.com/catalog/product/1014067

4. AxmanoBa, 3. C. Ananutudeckast reomeTpus : yaeoHoe nocooue / 3. C. AKMaHOBa ;
MI'TY. - Maruauroropck : MITY, 2016. - 3arn. c¢ Tturyn. skpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3852.zip&show=dcatalogues/1/1132
958/3852.zip&view=true (mara oopamenus: 09.10.2020). - MakpooObeKT. - TEKCT : 3IEKTPOH-
HBIH. - CBegeHus goctynHbl Takxke Ha CD-ROM.

5. Aamncumos, A. JI. YuciieHHOe UHTErpUpoOBaHue : yueObHoe nocoodue [ams By3os] / A. JL.
Anucumos, 0. A. N3BekoB ; Maruutoropckuii roc. Texuuueckud yu-t um. I'. M. Hocoga. -
Marnutoropck : MI'TY um. I'. K. Hocoga, 2019. - ISBN 978-5-9967-1699-9. - 3aru. ¢ THTYIL
JKpaHa. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 4051. pdf&show—dcataloques/1/1533
473/4051.pdf&view=true (mata obpamenus: 09.10.2020). - MakpooObeKT. - TeKCT : 3JIEKTPOH-
HBIA. - CBefeHus TocTynHbI Takke Ha CD-ROM.

6. bynsiueBa, C. B. Marematuka: MHTerpanpHoe ncuucieHue GyHKIUU OJTHOM IepeMeH-
HoH. [Ipaktutkym : yuebnoe nocobue / C. B. Bym,lqua ; MI'TY. - Maruuroropck : MI'TY,
2018. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 3646.pdf&show=dcatalogues/1/1526
244/3646.pdf&view=true (mara obpamienus: 09.10.2020). - MakpooObeKT. - TeKCT : 3JIEKTPOH-
HBIA. - CBefeHus TocTynHbI Takke Ha CD-ROM.

7. I'paueBa, JI. A. Tuddepennmansubsie ypaBHeHus : yueOHoe mocobue / JI. A. I'pauesa ;
MI'TY. - Marunuroropck : MI'TY, 2018. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3657.pdf&show=dcatalogues/1/1526
305/3657.pdf&view=true (marta obpamierus: 09.10.2020). - MakpooObeKT. - TeKCT : 3JIeKTPOH-
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r) [Iporpammuoe obecnieuenne u UHTEpHET-pecypcsl:
IIporpammHoe obecnieuenne

Hanwexo- No norosopa Cpox neicTBUS JTUIICH3UN
Banue [10 e p PO H
MS  Win-
11-1227-18 oT

d_ows 7 Profes- 08.10 2018 11.10.2021

sional(uis  xiac-
MS  Office

2007 Professional Ne 135 o1 17.09.2007 6eccpodHo
7Zip CBOOOJIHO pacnpocTpa- 0OECCPOUHO
STATISTIC K-139-08 oT 0OECCPOYHO
MS  Office

2003 Professional Ne 135 or 17.09.2007 OeccpouHo
bpayzep CBOOOJIHO pacmpocTpa- 0OeccpoyuHO
Bpaysep CBOOOJIHO pacmpocTpa-

Mozilla Firefox  |asemoe T10 Oecepouro
FAR CBOOOJIHO pacmpocTpa- 0OECCPOYHO

IIpodeccnonanbubie 62361 JAHHBIX 1 HH(POPMANMOHHBIE CIPABOYHbIE CHCTEMBbI
HasBanmne Kkypca CcplKa

Hanmonanbuas UH(OPMAIIMOHHO- URL:

aHaJMTUYeCKas cucrtema — Poccuiickmii uaaekc|https://elibrary.ru/project risc.asp
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WNudopmannonnas cucrema - ExanHoe ok- URL: http://window.edu.ru/
HO J0CTyIa K MH(GOPMAIMOHHBIM pecypcam

[TouckoBast cucrema Axagemus Google URL.: https://scholar.google.ru/
(Google Scholar)
DjekTpoHHas 0a3a MEPHOAMUYCCKUX H3/a- https://dlib.eastview.com/

Huii _East View Information Services, OO0
denepanbHOE rOCyIapCTBEHHOE OOKET-

Hoe yupexnacHue «DenepanbHblii HHCTUTYT

IPOMBIIIICHHON COOCTBEHHOCTH

URL: http://www.fips.ru/

Poccuiickas I'ocymapcTBeHHass OuOIHOTE- https://www.rsl.ru/ru/4readers/catalo
ka. Karanoru gues/

DJICKTPOHHBIE  peCypchl  OMOIMOTEKH http://magtu.ru:8085/marcweb2/Defa
MI'TY um. I'.1. HocoBa ult.asp

MexyHaponHas HayKOMETpHUYecKas pe-
depaTuBHas W TMOJHOTEKCTOBash 0a3a JaHHBIX
Hay4yHbIX u3nanuii «Web of science»

MexayHaponHas pedepaTuBHas U TOJIHO- http://scopus.com
TEKCTOBAsl CIpaBouHas 0a3a JaHHBIX HAYUHBIX

9 MaTepHuaJIbHO-TEXHHYECKOE o0ecreueHre JMCIHUILIMHBI (MOAYJIfA)

http://webofscience.com

MatepuanbHO-TEXHUYECKOE 00eCTIedeHHEe TUCITUTLINHBI BKITIOYAET:

Y4eOHbIe ayTUTOPUH JJIs POBEICHUS 3aHATHH JISKIIMOHHOTO THIA J{ocKa, MyJTbTUMETHIA-
HBIE CPEJICTBA XPAaHEHHU S, IEPEIayul U MpeAcTaBIeHUsI HHPOpMaIUU

Y4eOHbIC ayAUTOPHH JIJIS IPOBEACHUS MPAKTUYSCKUX 3aHSATHUH, TPYIIOBBIX U WHIUBHITY-
aJIbHBIX KOHCYJbTALUM, TEKYIIErO0 KOHTPOJIS U MPOMEXKYTOUYHOU aTTecTanuu Jlocka, MyabTuMe-
JUWHBIA IPOEKTOP, IKpaH

Kommiekc Meroanueckux pazpaboTok (pa3gaTovHOro Marephalia ¥ METOJUYECKUX yKa3a-
HUI) W\MJIM KOMILUIEKC TECTOBBIX 3aJaHHi IS MMOJTOTOBKH W MPOBEACHUS MPOMEKYTOYHBIX H
pPYOEXKHBIX KOHTPOJIEH

[TomeneHus Uit CaMOCTOSITENILHOM paboThl yuamuxcs [lepcoHanbHble KOMIIBIOTEPHI C Ma-
ke-tom MSOffice, BoixomoM B MHTEpHET M C JOCTYIOM B BJIEKTPOHHYIO HH()OpMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEpCUTETA

[Tomemenune s XxpaHeHUs: U MPOPUITAKTUYECKOTO 0OCITy)KMBaHUS Y4eOHOTO 000pya0Ba-

Hus lkadsl ans xpaneHus: yueOHO-METOAMUECKON JOKYMEHTAINH, Y4eOHOro 000pYyAOBaHUS U
y4eOHO-HATJIAIHBIX TTOCOOMI
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