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1. lleab ocBOeHHSI AUCHUILIHHBI

Ilenp ocBOEHMS NMCLUIUIMHBI — OBJIAJICHUE CUCTEMON 3HAaHUN U YMEHUH 110 TEOPUUA MHO-
TOYJICHOB.

2. MecTo TMCHHUILIUHBI

B CTPYKTYype 00pa3oBaTe/ibHOM NPOrpaMMbl
JlucuuiinHa OTHOCHTCS K 00s3aTeNbHON 4YacTW y4eOHOro IUIaHa, BXOIUT B briok 1
«JIucuumummHb! (MOTYIH)».

W3yuenune NaHHOM AUCLUIUIMHBI ONUPAETCS HA 3HAHMSA, YMEHMS, HABBIKU U OIBIT, IOTY-
YeHHBIC B Mpollecce U3yueHHs mnpenmMeTa «Anredpa u Teopus uucen», «MaremMaTnyeckuil aHa-
a3y, «MHpopMaLOHHbIE TEXHOJIOTUH B I1€AArOrMueCKOM 00pa30BaHUMY.

OcBoeHMe AAaHHOW AUCUUIUIMHBI SBJISETCS HEOOXOIUMBIM ISl NANbHEHUIIEro M3yueHus
JUCITUTUINH «MeTorKa 00ydeHHsI MaTeMaTHKe», «DJIeMeHTapHas MareMaTukay, «Madopmarm-
OHHBIE TEXHOJIOTUU B MAaTEMATHKE», a TAKXKE JJISl MPOXOXKIACHUS MPOU3BOJICTBEHHBIX MPAKTHUK.



3. Pe3yabTaThl 00y4eHUsi M0 JMCHUIIJIHHE

Kox v HaumenoBanue KoM-
neTeHI

Kon u HauMeHOBaHUe UH/IU-
KaTopa (MHAUKATOPOB) 10C-
TH/KEHHUS] KOMIIeTeHIMHU

Pe3ysabTarsl 00y4yeHust

YK-1. Cnocoben ocyuiecTs-
JSATh  TOMCK, KPUTHYCCKHIA
aHAIM3 WM CUHTE3 HH(OpMa-
UM, TPUMEHATh CUCTEMHBIN
MOJIXOJT ISl PEUICHUS MOCTaB-
JICHHBIX 3a/1a4.

1.1 B.YK-1.  Ananusupyert
3ajady, BblIENsAs ee 0a30oBbIe
cocrapistonie.  OcymiecTs-
JSeT JeKOMITO3HULIMIO 3aJauu.

3_1.1_B.YK-1. Cryzaenr 3Ha-
€T TEPMHUHBI U TIOHATHUSA JHC-
IUIUTAH NIPEIMETHOH MMOAro-
TOBKU, OPUEHTHPYETCS B MEP-
COHANHUAX, (paKkTax, XpOHOJIO-
T'UsIX, KOHIICTIIHSX, KaTeroOpu-
AX, 3aKOHaX, 3aKOHOMEPHO-
CTSIX, TUCKYCCUOHHBIX BOIIPO-
cax, aKTyaJIbHBIX Ipo0ieMax
COOTBETCTBYIOIIMX HAYK B
00BEMeE, IPeayCMOTPEHHOM
paboueii mporpaMMoit 1ucIu-
IUTMHBL; BiaieeT paKTUYeCcKOn
0a30i1 MKOJILHOTO 00pa3oBa-
HUS B IPEIMETHBIX 00JIACTSIX
«Marematuka» u «MHpopma-
THKa.

2.1 _B.YK-1. Haxogut u xpu-
THYCCKH  aHAIM3HPYET  HH-
dhopmaruto, HEOO0XOUMYIO
JUISL PEUIEHUs TOCTABJIECHHOM
3aJa4H.

3 _2.1_B.YK-1. CtyneHr 3Ha-
KOM C HauboJiee aBTOPUTET-
HBIMH UCTOYHHKAMU HayYHOH
UH(POPMALINH TI0 TUCIHILIH-
HaM IpeJIMETHOM MOJTOTOBKH,
0 JMIAKTUKE M YaCTHBIM Me-
TOJIMKaM (3aKOHOJIaTeIIbHbIE
aKTBl, HAYYHBIC U3IaHNU,
3JIEKTPOHHBIE PECYpPChI, yueo-
Hasl TUTepaTypa, HayIHO-
HOMYyJIsipHAs JINTepaTypa,
CIPABOYHbBIE U3JTAHUS)

3.1_B.YK-1. PaccmaTpuBaer
pa3IMYHbIC BAPHAHTHI pelle-
HUS 33/1a4M, OLIEHUBAs UX
JOCTOWHCTBA U HEJTOCTATKH.

3 3.1 B.YK-1. Cryzenr 3Ha-
€T Hay4HbI€ OCHOBBI COJIEP-
JKaHUS IKOJIBHOTO MaTeMaTH-
4ecKoro o0pazoBaHusi, OpHEH-
TUpYyeTCcs B IpoOieMaTHKe U
JIOCTH>KEHUSIX COBPEMEHHOM
MaTeMaTHKH U WHPOpMaIU-
OHHBIX TEXHOJIOTUH

ITK-1.Crioco6eH ocymiecTs-
JISITh TIEarOTHYECKYO Jes-
TENBHOCTH IO TPO(UITEHBIM
npeaMeram (JUCIUTUTHHAM,
MOJYJISIM) B paMKaX OCHOB-
HBIX 00pa30BaTEIbHBIX TPO-
rpamm o61ero o0pa3oBaHus,
10 TIPOTpaMMaM JIOTIOTHH-

2.1_B.IIK-1. T'otoB k peanu-
3allMd  TPOTPaMM  JOTIOJTHU-
TEJILHOTO 00pa3oBaHUA JeTel
Y B3POCIIBIX B COOTBETCTBUU C
npo¢uiIeM NOArOTOBKH.

¥ 2.1 B.IIK-1. Ctyaent
CHOCOO0EH COOTHECTH COZIEp-
JKaHUE U3yYEHHBIX TEOPETU-
YEeCKHX JUCIUILTIH C COep-
JKaHUEM | MpoOIeMaMu
IIKOJIEHOTO MaTeMaTHIeCKOTO
1 uHpOopMaTHIECKOro obpa-
30BaHUs




TEITHLHOTO 00pa30BaHMs JAECTEH
Y B3pPOCIIBIX.

3.1_B.IIK-1. Bnaneer cucre-
MOM Hay4HBIX 3HAHUU B COOT-
BETCTBYIOIIECH ITPEAMETHOM
obmactu (1o mpoduITro MoAr0-
TOBKH).

B 3.1 B.IIK-1. CtyneHr Bna-
JIEET OCHOBAMH aJITrOpPUTMHUYE-
CKOT'0 MBIIIUICHUS B CIIOCOOEH
peraTh 3a/1a4u, COOTBETCT-
BYIOIIIME COBPEMEHHBIM 00pa-
30BaTEIbHBIM CTaHIAPTaM, C
UCTIOJIb30BaHUEM CTaH/IAPT-
HBIX QJITOPUTMOB U MTPUEMOB




4. CTpyKTYypa " coliepKaHue JUCHUILTHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIE SIMHUITBI, /2 Jaca.

Buabl yueonoii padoTsl, BKII0OYas

DopMbI TEKYLIET0

CaMOCTOATEIbHYIO PaboTy CTY/ICHTOB KOHTPOJIA
g U TPYA0EMKOCThb (B yacax) ycneBaeMocTH
o 5 Ipakrnueckue | JlaGopaTropHbie (no memam
[F)
=
Ne | Pasmen aumemunumHe 5 = 3aHATHA 3aHATHA u paszoenam)
. g ) 2 = 2 = DopMmblI
n/n TeMbI 3aHATHI 3 x | 5 S s E S s 5
&) 5 Sl w2 55| x| L 5 & 8 MPOMEKYTOUHO M
°“ < ® o o < ® O o
S o) E = = 5 E g = =T | & aTTecTalumu
s =] Q0 = = o B = = o
© o o o o oy
S X ¥ 2| & x = (no cemecmpam)
5=z e SR
=y 2 = Iy o =
= = = =
1 2 3 4 5 6 7 8 9 10 11
1 MHorousneHsl OT OJHOM 4 6 4 0 0 0 4 CamocTrosTenpHas
TIEpEMEHHOM pabota Nel
2 MHorounaeHsl OT He- 4 4 4 0 0 0 6 CamocrosTenbHas
CKOJIBKHX MTEPEMEHHBIX paboTa Ne2
MHoOTOo4YIeHE HaJ II0- 4 4 4 0 0 0 8 CaMocTosTeNnbHas
JIeM KOMILICKCHBIX YH- pabota Ne3
ceJ U Ham MoJieM JEHCT- KontponbHas paborta
BUTEJIbHBIX YHCE Nel «MHOTrOYJIEHEI OT
OIHOU U OT HECKOJIb-
KHX TIEPEMEHHBIX)»
MmHorouneHsl HaI MO- 4 4 4 0 0 0 10 CamocrosgTeabpHas
JIEM palMOHAIbHBIX YH- pabota Ne4
cer; anreOpandeckue KontponsHas pabora
qHclia No2 «MHOTro4IeHBI
Hayn mosimu C,Ru Q»
Bcero 18 16 0 0 0 38

IIpomesxxyTounas arre-
cranusi

3ager B 4 cemecTpe

O0masi TpyaoeMKoCThb
JUCIHHILTHHBI

23.e., 72 4yaca




Conep:kanue TMCUUILIMHBI

Pa3znes 1. MHoOro4/ieHbI OT OJIHOI MepeMeHHOI

[IpocToe TpaHCIEHACHTHOE paclIupeHue o0yiacTu 1nenoctHocTd. CTeneHh MHOTOUJICHA.
Jlenenne MHOro4lIeHa Ha JBYWIEH X— @ U KOpHH MHOrowieHa. HanbompIiiee BO3MOXKHOE YHCIIO
KOpHE MHOTOWIEHAa B 00JIACTH IIEIOCTHOCTH. ANredpandeckoe u (PyHKIIMOHAIBHOE PAaBEHCTBO
MHOTO4YICHOB. Teopema o neneHuH ¢ octarkoM. HamGosbmwmii oOmui menuTensb. AJTOPUTM
EBxnmna. Hanmensiee obmiee kpatHoe. HempuBogumbie Hal ojieM MHOTOUWIEHBL. Pa3noskeHue
MHOTOYJICHa B IIPOU3BEIEHUE HOPMHUPOBAHHBIX HEMPUBOJUMBIX MHOXHUTENEH U €ro eIuHCTBEH-
HOCTh. DopMasnbHas MPOU3BOJIHAS MHOrowieHa. Pa3nokeHne MHOrouseHa MO CTEHEHSM JIBY-
yieHa (x — a). HenpuBoaumMble KpaTHble MHOKUTETH MHOTOWwIeHa. KpaTHble KOpHU MHOTOYJICHA.

Pa3znes 2.MHOro4/jieHbl OT HECKOJBLKHX ITepeMEeHHbIX

Kpatnoe TpancuennenTaoe pacmmpenue K [xi,...,xn] obmactu nenoctaoctu K. Crenenp
MHOrowieHa. Pa3nokeHre MHOrodjeHa Haj MOJIEM B MPOU3BEACHUE HENPUBOJIUMBIX MHOKUTE-
JIeH ¥ ero eAMHCTBEHHOCTh. [lome P(Xy,...,Xn) palimoHanbHBIX qpobeii. ClioBapHOE yIOpsI0OYeHUE
YJICHOB MHOTOWJIEHA; BBICHIMI YWIEH MPOU3BEAECHUS MHOrOWIeHOB. CHMMETPUYECKHE MHOTOUJIe-
Hbl. OCHOBHas TEOpEMa O CUMMETPUYECKMX MHOTOUJIEHAX U CJIEJICTBUE U3 Hee. Pe3ynbTaHT AByX
MHOTOWIEHOB. VICKII0YeHnEe NepEeMEHHON U3 CUCTEMBI IByX YPABHEHUH C IBYMs IEPEMEHHBIMU.

Pa3znesn 3.MHorowieHbl Haj MoJieM KOMIUIEKCHBIX YHCeJ W HaJ 1oJieM [eHCTBH-
TeJAbHBIX YHCeN

Anrebpanyeckasi 3aMKHYTOCTb 10JIS KOMILJIEKCHBIX YHMCEJT; pa3I0KEHUE MHOTOUJIEHA HaJl
II0JIEM KOMIIJIEKCHBIX YMCENl B IIPOU3BEACHUE HENPUBOAUMBIX MHOuTenen. @opmyisl Buera.
ComnpsHKEeHHOCTh MHUMBIX KOPHEH MHOTOWIEHA C ACHCTBUTENbHBIMU KOdduumenTamu. Pasmo-
JKEHUE MHOTIOWIECHA HaJ I0JIEM JEHCTBUTENIBHBIX YMCEN B IIPOU3BEACHUE HENPUBOIUMBIX MHO-
JKUTEIEH. Y paBHEHUS TPEThEU U YETBEPTOU CTEIICHEM.

Pazgen 4. MHOro4wieHbl HaJ M0JIeM PAalMOHAIBHBIX YHcel. AJredpandyecKkue 4ucia

Lenble U panmoHaNbHbIE KOPHU MHOTOWIEHa ¢ HelbMU Koddduuuenramu. Kpurepuit
HenpuBoguMocTu DifzeHmureiiHa. [IpocToe pacmupenue nosns. Anredpandeckue M TPAHCLEH-
neHTHele yncia. CTpoeHre mpocToro anredpanyeckoro pacmmpenus nosst. OcBoO0XKIeHHE OT
anredpanvyeckoi MppalMOHAILHOCTH B 3HameHarene Jpoou. Koneunoe pacumpenue noss. Co-
CTaBHOe anredpandeckoe paciupenue nois. [lTone anredbpanyeckux ymcen, ero anredpanyeckas
3aMKHYTOCTh. [lOHSITHE pa3pemMMOCTH ypaBHEHUS B pajuKalaXx. YCJIOBUS pPa3peliuMOCTH
YPaBHEHHUs TPEThEN CTENEHU B KBAJpPaTHBIX paaukanax. [Ipumepsl reomeTpuyeckux 3ajgad, cBo-
JSIIMXCS K YPAaBHEHUSIM, HEpa3pelIMMbIM B KBaIpaTHBIX pajuKaliax



5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH,
npuMeHsieMble TPH OCBOEHUHU TUCIUTLIHHBI

OcHOBHbBIE 06pa3OBaTeJII>HLIe TEXHOJIOI'UH,
INPUMCEHACMbIC IPA U3YYCHHUH JHCHUIIIMHBI

*  TexHONOTHsA KOHTEKCTHOTO 00ydeHHs (00yuyeHre B KOHTEKCTE TPO(ECcCHm) peann3yeTcs
B yUCOHBIX 3aJaHUSIX, YIUTHIBAIONIUX CIIEU(PUKY HAPABICHUS U MPOQUIIS TOATOTOBKH.
[TpodeccronanbHbIe ASHCTBUS U 33a4H, YePe3 KOTOPBIE Y CTYACHTOB (POPMHPYIOTCS TIPO-
(eccroHanbHbIC HABBIKH, COOTBETCTBYIOLIHME MPO(UI0 00pa3oBaTeIbHON IPOrpaMMBbL:

v/ aHaIK3 MearoruIecKoi JesITeIbHOCTH U 00pa30BaTeIbHOIO MPOIIECca Ha MpaKTHye-
CKHX / TaOOPATOPHBIX 3aHATHUSIX, TIPOBOJAUMBIX B 00pa30BaTeIbHON OpraHU3alNY;

* TexHonorus pa3BUTHSI KPUTUYECKOTO MBIIICHUS U TPOOJIEMHOT0 00ydeHus (peanusyer-
Csl U pellleHuH y4eOHBIX 3a/1a4 MPoOJIEeMHOI0 XapakTepa).

* TexHomorust 3NEKTPOHHOr0 00y4eHUS (peann3yercs MpU MOMOIIU JIEKTPOHHON 00pa3o-
BarenpHOM cpenbl CI'Y npu ucnonb3zoBanuu pecypcoB DbC, npu npoBeIeHUH aBTOMATH-
3MPOBAHHOTO TECTUPOBAHUS H T. [1.).

AnanTuBHbIE 00pa3oBaTe/bHbIE TEXHOJOIUH,
NpuMeHsieMble NPU U3YYEeHUH TUCUUILINHBI

[Ipu oOyueHUM JNHIl C OTPAaHUICHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBS MPEAIOIAracTCs HC-
MOJIb30BAaHUE TIPU OPraHM3alyu 00pa30BaTEIBHOM NEATEILHOCTH AJalTUBHBIX 00pa3oBaTEIIb-
HBIX TEXHOJIOTHH B COOTBETCTBUU C ycioBusmH, n3nokeHHbIME B OITOIT (pazmen «OcobGeHHo-
CTH OpraHu3aiuy 00pa30BaTeIbHOTO MPOIEcca M0 00pa30BaTEIBLHBIM IPOTPAMMaM JJIsi HHBAIH-
JIOB ¥ JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI»), B YaCTHOCTH: MPEAOCTABICHHUE CIIC-
UATBHBIX YYCOHBIX TOCOOMA M IUAAKTUYCCKHX MATEePHaJiOB, CIHECIHMAIbHBIX TEXHUYCCKHX
CPEICTB OO0YYCHHS KOJUIEKTMBHOTO M WHIMBHIYAJILHOTO IOJIb30BAHUS, MMPEIOCTABICHUE YCIYT
accucTeHTa (MOMOIIHHMKA), OKa3bIBAIOIIETO OOYYArOMIMMCS HEOOXOIUMYI0 TEXHUYECKYIO0 TO-
MOIIlb, ¥ T. Tl. — B COOTBETCTBUH C WHINBUAYATHHBIMU OCOOCHHOCTSIMH OOYJarOIIINXCS.

[Tpu Hanmuuuu cpeau oOydaroUUXcs UL ¢ OTPaHUUYEHHBIMA BO3MOYKHOCTSMHU 370POBbSI B
paznen «Ob0pa3zoBaTeIbHBIE TEXHOJIOTUN, TIPUMEHSEMbIC IPH OCBOSHUH JIHCIUTLUIMHBD) padoUei
MPOrpaMMbl BHOCATCS HEOOXOAUMBIE YTOUHEHHUs B cOOTBeTcTBHH ¢ «[lomoskeHneM 06 opranusa-
UM 00pa3oBaTEIBHOTO MpPOIecca, TCHXO0JIOr0-TIeIarornYecKOro COMPOBOXKICHHS, COIHAIH3a-
[ WHBAIUIOB U JIUIl C OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU 370pOBbs, oOydaromuxcs B bU
CI'Y» (11 8.70.02.05-2016).

HNHpopmManoHHbIE TEXHOJIOTHH,
NpPUMEHseMbIe P U3YYEeHUH IUCHHUIITHHbI

e Ucnonb3oBanne WHPOPMAIMOHHBIX PECYPCOB, JOCTYNHBIX B HH(POPMAIIMOHHO-
TEeNIEKOMMYHHUKAIIMOHHON ceTn MHTepHEeT (CM. mepedeHb pecypcoB B M. 8 HACTOsIIEH
MIPOrPaMMBI).

e (Co3maHue SJEKTPOHHBIX JOKYMEHTOB (KOMIBIOTEPHBIX MPE3CHTAIui, BHUIC0(ailloB,
MJIEHKACTOB U T. 11.).



6. YueOHo-MeToAn4ecKoe odecneuyeHmne
CaMOCTOSITeIbHOM PadOThI CTYJAE€HTOB.
OueHouyHbIEe CpeICTBA ISl TEKYIIEr0 KOHTPOJIsI YCIIeBA€MOCTH, IIPOMEKYTOY-

HOM arreCTalmm 1o uToraMm OCBOCHHUA JUCHUITJIMHDBI

K camocrosTenbHO paboTe CTYAEHTOB OTHOCUTCS: AeTalbHas MPopadoTKa JeKIHH, yueo-
HOW JIMTEpaTyphl, CAMOCTOSTENILHOE JOKA3aTeNIbCTBO YKA3aHHBIX IMPETOAaBaTEIeM TEOPEM, BbI-
HOJIHEHUE IOMALIHUX ¥ WHAMBUYAIbHbIX 3aJaHUH, BHIIIOJHEHUE KOHTPOJIBHBIX padoT.

JI71s1 KOHTPOJIA TEKYLIEN yCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTECTALlMK MCIIOJIb3YETCsl pen-
TUHTOBasi U THPOPMALMOHHO-U3MEPUTENbHAS CUCTEMA OLIEHKH 3HAHU.

Cucrema TeKyIiero KOHTPOJIS BKIIFOUACT:

® KOHTPOJIb AKTUBHOCTH CTYAEHTA Ha 3aHATHUSAX, BKJIIOYasi aKTUBHOCTB IIPH OIIpoOcax, Mpo-
BEICHUU NMPOOIEMHBIX JIEKIUI U AUCKYCCUH;

® KOHTPOJIb MPOMEKYTOUHBIX 3HAHUH, YMEHHIA, HABBIKOB YCBOCHHBIX B JaHHOM Kypce B
dbopMe caMOCTOSITETFHBIX PA0OT

® KOHTPOJIb 3HAHUH, YMEHH, HABBIKOB YCBOCHHBIX B JAHHOM Kypce B (hopMe MUCbMEHHOMN
KOHTPOJIbHOM paboThI

PaboTa Ha mpakTUYECKUX 3aHATUAX OLICHHMBaeTCs IpernojaBaTeseM (M0 MATHOAIbHOM
IIKaJie) 10 UTOTaM TOATOTOBKU W BBINOJIHEHHS CTYJCHTaMHU MPAKTUYECKUX 3a/aHUI, aKTUBHO-
CTH paboThI B TPYIIE U CAMOCTOATENIbHOM padoTe. [Iponyck mpakTUyecKux 3aHATUI npeznona-
raet orpabOTKy IO MPOMyHIIeHHBIM TeMaM. Popma OTpabOTKH OIpeeNsIeTCs MpernoiaBaTeiem,
BEIYIIM 3aHSTHE.

[TpenoaBaTenb KOHTPOJIMPYET U OLIEHUBACT BBIOJHEHHWE JOMAIIHUX 33/1aHUi, caMoCTOs-
TEJIBHBIX M KOHTPOJIBHBIX Pa0OT, aKTUBHOCTh Ha NMPAKTUYECKUX M JICKIIMOHHBIX 3aHATUSAX TPO-
6seMHOro xapakrepa. Bce BUIIbI KOHTPOJIS HAXOJAT KOJIMYECTBEHHOE OTPAKEHHE B TEKYILEM U
UTOTOBOM pEHTHHTE CTyneHTa 1o auciuiuinHe. KoHTponsHas paboTa mpoBOAMTCS HA MpaKTHYE-
CKOM 3aHSATHM MOCJI€ U3YYEHUHU TEeMbl MJIM pa3ieNa U MpeAHa3HadeHa JUlsl OLlEHKU 3HaHUH, yMme-
HUI ¥ HaBBIKOB, MPUOOPETEHHBIX B MPOIIECCE TEOPETUUCCKUX U MPAKTUICCKUX 3aHSATHHA 1O JIaH-
Hol aucrumiuHe. [lnanupyercs 6 KOHTPOJIBHBIX PaOOT MPU OCBOCHUU MOMYJIS.

Ornenka 3a KOHTPOJIGHYIO pa0OTy, TECT BBICTABISIETCS B COOTBETCTBHH CO CIIEAYIOIIUMHU
KPUTEPHUSIMHU:

e oreHka «oTarnaHo» (5 6amos) - 80-100% npaBUIIBHO pEIEHHBIX 3aJaHHA;

® OlIeHKa «xopo1oy (4 6amia) - 65-79% npaBUIBHO pelIEHHBIX 3a/1aHHIH;

® OIICHKA «yJIOBJIETBOPUTENbHOY (3 6amna) - 50 -64% npaBUIbHO PElIEHHBIX 3aJaHMI;

® OLIEHKA «HEYJOBJIETBOPUTEIBHO» - 49% U MeHee MpaBUIIbHO PEIIEHHBIX 3aaHuH.

Ha nmpakTrueckoM 3aHSATHM CO CTYAEHTaMH O4HOW (hopMbl 0O0ydeHHs MOJPOOHO paccMar-
PHU-BaIOTCS THIIOBBIE TIPUMEPHI IO YKa3aHHOW TeMe, 00CYKIaeTCsl X0/ PEIISHHs, aHATTU3UPYIOTCS
BO3MOYKHBIE BAPUAHTBI.

6.1. CamocTosiTe/ibHAsI pad0oTa CTY/IEHTOB MO JUCHUILINHE
6.1.1. Iloozomoeka Kk npaKMUYECKUM 3AHAMUAM
1. JletictBus Haa mHorowieHamu. Jlenenune ¢ octatkoM.HOJI, HOK mHorowieHoB, airo-
put™m EBknmpa. JluneitHoe npencrtaBinenne HOJI, pemieHne HeonmpeAeNeHHBIX ypaBHE-
HUM.
2. JlemeHwe MHOTOWICHA HA JUHEHHBIN ABywIeH. Cxema ["opHepa.DopMaibHas MPOU3BO/I-
Hasg MHorowieHa. OT/eJIeHue KpaTHbIX MHOXUTEJIEH MHOrowieHa. Pa3znokeHre MHOTo-
YJIeHA 110 CTENEHSAM JIBY4JICHA.
Konrponbnas padora Ne 1
®opmynbl Buera.CumMmeTprudeckue MHOTOUYJIEHBI. BhIpakeHNE CUMMETPUYECKUX MHOTO-
YICHOB Yepe3 JJIEMEHTapHblE CUMMETPUYECKUE MHOrOWIeHbl. [Ipunoxenus Teopuun
CHUMMETPUYECKUX MHOTOUYJIEHOB.
5. Pemenune ypaBuenuii 3 crenenu. @opmynsl Kapnano.Pemenue ypaBHeHuit 4 crenenu.
Meron @eppapu.

~ow
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6. Llesnble u panoHaNbHBIE KOPHU MHOTOYJICHA C LIEIBIMH KOA(PUITCHTAMH.

7. MHOTOWICHBI, TPUBOAUMBIC U HETIPUBOIUMBIE HAJ Pa3IuIHBIMU TojisiMu. Kputepuii Dii-
3EHIUTEHHA.

8. Mmuorowrensl Hajg nosieM Q. Anredpandeckue yucia. OcBOOOKICHHEOT alreOpandecKon
UPPAIMOHATIFHOCTY B 3HAMEHATele Apo0u.

9. KontposbsHas padota Ne 2.

PelTHHIOBBIM KOHTPOJIb MO MPAKTUYECKMM pabOoTaM MPOU3BOAMUTCSA IMPHU BBHITOJHEHUU
IIPAKTUYECKUX 3aIaHUM BO BpeMs IPAKTUYECKUX 3aHATUMN.

bajubl Kputepuu oueHuBaHus

5 IIpakTrdeckas paboTa BBIIIOJTHEHA B MOJIHOM COOTBETCTBHU C TPEOOBAHMSIMM, CTYNEHT IPEACTABUI
oryeT 0e3 MOrpelHOCTed U 3aMeuaHMi, Ha BCE BOMPOCHI MPU 3alIUTE NPAKTUYECKOH paboThl jaan
MIPaBUJIbHBIE OTBETHI.

4 [IpakTryeckass paboTa BBINOJIHEHA B MOJHOM COOTBETCTBHU C TPEOOBAHUSIMHM, CTYIEHT MPEICTABHII
OT4eT ¢ HEeOOJBUIMMHU HOTPEIIHOCTAMH B O(QOPMIICHHN W/WIIM pealn3aluyd TpeOOBaHMH K COCTaBy
OIKCaAHMM, Ha 3aIIUTE 3aTPYAHAJICA NIPH OTBETaX Ha HEKOTOPBIE BONPOCHI, HYXKIAJCS B YTOUHSIOIUX
BOIIPOCAX M MOJICKA3KaX CO CTOPOHBI MPENoaBaTes

3 [TpakTHueckas paboTa BBIMOJIHEHA B COOTBETCTBUH C TPEOOBAHHUSMH, CTYICHT IPEICTaBUII OTHET C
CYIIECTBEHHBIMH MOTPEIIHOCTAMU B O(OPMIICHUH, HECIOCOOEH NPaBUIBHO HHTEPIPETUPOBATH
TIOJTyYCHHBIE PE3YJIbTAThl, HAa 3allUTe 3aTPYIHSIICS W/WINM HE OTBETHJI HA OOJIBIIMHCTBO BOIPOCOB,
HYKIAJICA B yTOUHSAIOIIUX BOIIPOCAX U MOACKA3KaX CO CTOPOHBI IIPENOAaBaTeILs

1 CTyI[eHT HECAMOCTOATCIIbHO BBIIIOJTHUII IIPAKTHYCCKYIO pa60Ty, HeCIOCOOEH MOSICHUTH CoACpIKaHUC
0T4Y€CTa, HC OTBCTUJI HU Ha OJVH KOHTpOHLHBIﬁ BOIIPOC HaA 3alINTC

6.1.2. Camocmoamenvnule pabomsl no mamepuaiy OUCYUNTUHDL
CamocrosiTeibHas padora Nel
MHOro4JIeHbI OT HECKOJIBKHX ITEPEMEHHBIX
JleMOHCTPalMOHHBII BAPHAHT
1) 3Banummre B JEKCHKOTpahHUECKOM BHIC:

15X + 2 —16y +8xy + 2x°y* + x°y° + x°.
2) BeIpasure yepes dyIeMEHTapHbIC CHMMETPHYECKHE MHOTOUICHBL:
4,2 4,,2 2,4 4,,2 4,,2 2,4
X)Xy + X Xg + X5 Xg + XoXi + X5 X5 + X Xs.
CamocrosiTeibHas padora Ne 2
JdeMOHCTPAMOHHBIN BAPHUAHT
Pemmre nHan monem C cucremy ypaBHEHUH
X% +6xy—7x—y? —11y +12=0,
x> —3x+y?—y=0.

CamocrositeibHas padora Ne 3
Muorousnensl Haja ojieM Q. AnreOpanmueckue Jrcha.
JdeMOHCTPALMOHHBIN BAPHAHT

/ 3
1) JlokaxwuTe, HCXO/S M3 OTpeeeHns anredpandeckoro Yucia, 9To gucio 2 + \/_ SBIISIET-
csl anreOpanveckuM, U HalIuTe ero CTeneHb.

”g;,me 6=+2+35, f(x),9(x) € Z[x]

a(

2) Haiinute BIpaxkeHue uncia 2B BHIC

CamocrositesibHast padora Ne 4
JeMOHCTPALMOHHBIM BAPHAHT
OcBoOoauTbes OT (X B 3HAMEHATEINE Jpoou

10



a’ -3a+1
a?+2a+1
ecrmu O — xopes ypasHerns Xo + X° +3X+4=0.

Kpurtepuu oueHnBanmus.
CamocrostenpHas paboTa Ha MPAKTUYECKOM 3aHATUM MpPEAHA3HAUYCHA JJIsl OIEPAaTHBHOTO
KOHTpOJISI ycrieBaeMocTH, 3aHumaet 20-30% BpemeHu npakThuueckoro 3anstus. [lnanupyrorcs 4
caMOCTOATENbHBIE pabOTHI P ocBOeHMH Kypca.Kaxmas camocTosiTebHas paboTa OIleHUBAETCS
B 5 Oaos.

6.1.3. Konmponsuosie pabomut no mamepuany OucCyUnJIUHbL
KonTpoabnas padora Ne 1
MHoOrowieHsl OT OJHON NEPEMEHHOM
JleMOHCTPAUMOHHBIH BAPUAHT

4 3
1) Pasnoxwure MHOTOWICH X — 2X° + 2X —1 na MHOXUTENH.
2) Haiigure HanOONIBIINN OOLIMIA JETUTENb IBYX MHOTOYICHOB M €ro JIMHEWHOE MpecTaBIie-
HUE:

3% —2x° + x* +11x°3 —6X% +3x+6 u X° —x* + x5 +3x% —3x+3.
3) BBII[CJ'H/ITG KpaTHBIC HerI/IBOI[I/IMBIe MHOXHUTCJIIN:

x" —6x% +15x° —18x* + 4x® +16x* — 20x + 8 Q[x].
4) JInst MHOTOYJICHA 3X5 — 2X4 + X3 —10x+8 OTpeAeIuTe KPAaTHOCTh KOpHS ¢=1.
5) PasmokuTe MHOTOWIEH X + 8x3 + 24x% +50% + 90 no crenensm X + 2.
X? +2x -3

6) IlpencraBbre 1POOH
(x+3)*

B BHJIE CYMMBI IPOCTEUIINX JPOOEH.

KonTpoJubnas pa6ora Ne 2
Muorousiens! Haz rtojieM C. Muorowiens! Hafx mojieMR
JdeMOHCTPAMOHHBIN BAPUAHT

1) Haiigure Bce panroHaNbHbIe KOPHA MHOTOUJICHA X4 + X3 — :|.:|.X2 —5x + 30.
2) Yucno 1+ \/§ SIBIIIETCA KOPHEM MHOI'OYJIEHA X4 —4X3 +3X2 + 2X — 2. Haiigute oc-
TAJIbHBIE KOPHU MHOI'OYJICHA.

3) Haiigute MHOTOWIEH HAMMEHBINECH CTENEHH C BENIECTBEHHBIMH KO3(dHUIIHEeHTaMU, UMEIO-
M ABoiHBIE KopHH 11421, 2+3I, mpocToii KopeHb 1.

3 2
4) Pemmre ypapHenue 3 crenenu: X~ +3X° —6X—36=0.
4 3 2
5) Pemmre ypaHenue 4 crenenn: X —3X~ +2X° —Xx—-1=0.
KoHTponbHas pabora MpoBOAMTCS B 3aIlNTAHUPOBAHHOE BpeMs (KaK MPaBUIIO, TUIAHUPYIOTCS JIBE
KOHTPOJIbHBIC Pa0OTHI IPH OCBOCHUU MOJYJIS) M TMpEeTHA3HAYCHA IS OLICHKHM 3HAHWI, YMEHUH U

HABBIKOB, MPHUOOPETEHHBIX B TMPOIECCE TEOPETUYECKUX U MPAKTHYECKHX 3aHATHUH Kypca.
OnenuBaercsa B 10 60ayuios.
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6.2. OueHo4HbIe CpeACTBA
AJI TeKylIero KOHTPOJsl ycIeBaeMoCTH 10 AUCHUIINHE

B coorBerctBun ¢ mnpunstodr B CI'Y umenn H.I'. YepnblmeBckoro OamibHO-
PEUTHHTOBOM cucTeMol ydera noctuxeHuid crynenra (BAPC) Gamibl, mosydeHHBIC B XO/€ Te-
KYILIETO0 KOHTPOJIS, paCIpeeIIAIOTCS 110 YEThIPEM IPYIIIIaM:

— JIGKLUU;

— IPAaKTUYECKUE 3aHATUS;

— caMocCToATeIbHas paboTa;

1. ITocemenue geknuii 1 ydactue B popmax skcrpecc-kKoHTpodss — oT 0 mo 10 Gamnor
(o 1 Gaimy 3a GyuI-0mpoc). BAKI-0NPOC OCYIIECTBISETCS 10 MAaTEPUATY JICKITHH.

2. Ilocenienne NpakTUYECKUX 3aHATHM, BBIIOJIHEHHE MTPOrpaMMbl 3aHATHH — oT 0 10 20
0a/UI0B B 3aBHCHUMOCTH OT CEMECTPA, YYMUTBIBAIOT BBIIOJHEHUE IPOTpaMMbl 3aHITHUN, aKTHB-
HOCTb CTYJICHTA Ha 3aHSATHH, BKJIOUasi aKTUBHOCTb IIPU paboTe y AOCKHU, ONPOCaX, JUCKYCCHUSX,
AKTUBHOCTb IPH BBIIIOJIHEHUU JIOMALTHUX 3a/laHUH

[1nansl npakTHUECKUX 3aHATHUI cM. B pazzaene 6.1.1.

3. CamocrosTenpHas padbora:
— CamocrostensHas padota (ot 0 go 10 6amnoB). ([lemMoBepcuio caMoCTOATEIBHBIX pa-
00T, METOJIMUCCKUE YKA3aHUS M KPUTEPUH OLICHUBAHUS CM. B paszene 6.1.2).

— IIpoBepounas koHTpodBHas padota (0T 0 1o 20 G6aios). ([emMoBepCcHIO KOHTPOIBHBIX
paboT, METOIMYECKUE YKa3aHUs U KPUTEPUH OLIEHMBAHUS CM. B pazzene 6.1.3).

6.3. OueHo4YHbIE CPeACTBA

JJIS IPOMEKYTOYHOM aTTEeCTANMM 10 AUCIHHUIINHE
IlepeyeHb BONPOCOB K 3a4eTy
[TpocToe TpaHCLEHAEHTHOE pacIIMpeHue 001acTH HEeTOCTHOCTH.
CreneHp MHOTOWJIEHA.
JleneHre MHOTOYICHA Ha BYYIEH (X — @) KOPHU MHOTOYJICHA.
Haubonpmee BO3MOXKHOE YHCI0 KOPHEH MHOTOUIEHA B 00JIACTH IIETOCTHOCTH.
Anrebpanyeckoe U (PYHKIIMOHATIBHOE PABEHCTBO MHOTOUJICHOB.
Teopema o AeIEHHUH C OCTATKOM.
Haubonpmuii o6muit nenuTens.
Anroputm EBxinga.
Haumenbiiee oOuiee KkpaTHoE.
. HempuBoumMble HaJ OJI€M MHOTOUYJICHBI.
. PasnoxxeHne MHOrouieHa B MPOMU3BEACHUE HOPMUPOBAHHBIX HENPUBOJUMBIX MHOMKHTe-
JIeN ¥ €ro €IMHCTBEHHOCTD.
12. ®opmanbHas NpOU3BOIHAS MHOTOYJICHA.
13. Pa3nioxxeHre MHOTOYJICHA TIO CTEMECHSIM JBYWICHA X— d.
14. HenpuBoiuMble KpaTHbIE MHOKUTEIN MHOTOYJICHA.
15. KpaTHble KOpHM MHOTOUJIEHA.
16. KpatHoe TpancueHaeHTHoe pacmupenue K[x1,...,xn]odmactu nemoctHoctu K.
17. Crenens MHOTOUJIEHA.
18. PaznoxeHne MHOTOWIEHA HaJ IOJIEM B MPOM3BEACHUE HENPHUBOIAMMBIX MHOXHTEIECH U
€ro eIMHCTBEHHOCTb.

CoNoAEWNE

P
= O

19. Mone P(X; ,..., X, )palluOHATBHBIX IPOOECH.
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20.

21.

22.

23.

24.
25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

N -

CnoBapHO€ yNoOpsiI0YEHHE YJICHOB MHOTOYIEHA; BBICIIMM YJIEH IMPOU3BEAEHUS MHOIO-
YJICHOB.

Cummetpuueckre MHOrousaeHbl. OCHOBHasl TeOpeMa 0 CUMMETPUYECKUX MHOTOUJIEHAX
U CIIEICTBHE U3 HEE.

Pe3ynbpTanT AByX MHOTOWICHOB. VCKIIOUEHHE NTEPEMEHHONW M3 CHCTEMBI JBYX ypaB-
HEHUU C ABYMsI IEPEMEHHBIMU.

AnreOpandeckas 3aMKHYTOCTb IOJS KOMIUIEKCHBIX YHCEIN; Pa3JIo)KeHHE MHOTOYJICHA
HaJ I0JIEM KOMIUIEKCHBIX YMCEl B IPOU3BEACHUE HENPUBOAMMBIX MHOXHTeNlen. Dop-
Myubl Buera.

Conps’KeHHOCTh MHUMBIX KOpHEl MHOT'OWIEHA C IeHCTBUTENIbHBIMU KO3((DULIEHTaAMHU.
Pa3noxenne MHOrouseHa Haj MOJIEM JEUCTBUTENIBHBIX YHMCENl B IIPOU3BEIEHUE HENPU-
BOJMMBIX MHOKHUTEJICH.

YpaBHEHMS TPETHEU CTEIICHHU.

VYpaBHEHUSs 4ETBEPTOMl CTETICHH.

Llenble U panoHaIbHbIE KOPHA MHOTOYJIEHA C IIEJIBIMU KO3 puIpieHTamu.

Kpurepuii HenpuBoguMoCTH DW3EHIITEHHA.

IIpocToe pacumpeHue moJs.

Anre6panueckue U TPaHCLIEHEHTHBIE YHCIIA.

CrtpoeHue npocToro anredpanyecKoro pacuIupeHus mois.

OcBo06oXk/1eHuE OT aNredpandyecKoi nppaloHaAILHOCTH B 3HAMEHaTele Jpo0u.
KoneuHoe pacuimpeHnue moJs.

CocraBHOE anredpandyeckoe paciiupeHue MmoJis.

[Tosie anreOpanyeckux 4uces, ero aaredpanyeckas 3aMKHYTOCTb.

[TonsiTHE pa3pelIMMOCTH ypaBHEHHS B paJiUKaax.

VYcnoBus pa3pelinMOCTH YpaBHEHHS TPEThEN CTENEHU B KBaJIpaTHBIX pajuKaliax.
[Tpumepsl reoMeTpUYECKUX 3aad, CBOIAIIUXCSA K YPABHEHUAM, HEPA3pPEIIMMbIM B KBaJl-
paTHBIX pajuKaax.

Ilpumepwt 3a0au:

. Haittu HOA(f, g): f(x) = x® — 7x* + 8x3 — 7x + 7; g(x) = 3x° — 7x3 + 3x2 — 7.
. Beipasute HOJI(f,g) uepes mannbie muorownensif (X)u g(x), ecma f(x) = 4x* — 2x3 —

16x2% + 5x + 9; g(x) = 2x3 — x? — 5x + 4.
3. Pasnenuts muorownes f(x) = x* + 2ix3 — (1 + i)x? — 3x + 7 + i na apyunen(x + i)c 1o-
MOUIBIO cxeMbl ['opHepa.

SN

. Pasnoxuts Muorounen f(x) = x3 + 2ix — 3 no crenensam asywiena (x — 1), HaiiTu 3Ha4e-

HUE MHOTOYJIeHA U BCEX ero MPOU3BOAHBIX pu X = 1.
5. Pacnonosxuts MHorowteH f(x) =2(x—3)°+7(x—3)>+(x—3)*-5(x—-3)2+4 mno
CTETICHSM X.

(3]

. Haittu xpatnocts K xopHS Xy = —1 muorownena f(x) = x° — 4x* — 6x3 + 16x2 + 29x +
12.

7. 3Has, 4TO YUCIIOa SABJSETCS KOpHEM MHorowieHa f (x), HaliTH ocTabHBIE €0 KOPHU:

a) f(x) =3x*—5x3+3x?+4x—2;a=1+1i;
0) f(x) =x®+x>+3x*+2x3+3x2+x+L,a=1i.

8. HaiiTu MHOrOuIeH f HaUMEHBIIEH CTENEHH, UMEIOIIUN MPOCTOH KOPEeHb — i M TPEXKPATHBIN
KOpEHB 2, eciu

a) f (x) umMeeT KOMIUTEKCHBIE KO3 (DUIIUCHTHI;
0) f(x)umeer aeiicTBUTENBHBIC KOIPPUIIHCHTHL.

9. OTI[CJ'II/ITL KpaTHBIC MHOXKUTCIIM MHOI'OYJICHA

f(x) = x%—15x* + 8x3 + 51x2? — 72x + 27.

10. PemuTh ypaBHEHUS:

a)x3—9x2+18x — 28 =10;6) x* —2x3 +4x?> —2x +3 = 0.
13



11. Haiitu panuoHalbHbIC KOPHU MHOTOWIeHAf (X):
a) f(x) = 6x* +19x3 — 7x? — 26x + 12;
0) f(x) = 4x*—7x2—-5x—1
12. OcBoGOaUTHCS OT UPPALMOHATBHOCTH B 3HAMEHATENE APOOH:
3v2+1 V7+1
a)t= s+ 3241’ 0)t = V7+47-1

13. Beipa3zuth MHOTOUWIEH f (X1, X5, X3) Y€pe3 OCHOBHBIE CHUMMETPHUYECKIE MHOTOUJICHBI:

a) f(x1,%5,%3) = X2x, + x1X2 + x2x5 + x,X% + x5%5 + X, %2,
0) f(xq,x2,x3) = xT + x3 + x5 — 2x3x5 — 2x5x5 — 2x%x3;
B) f(x1, %, x3) = (21 — 22)% (1 — x3)% (% — x3)°.
14. BBIYMCIMTB PE3yJIbTAHT ABYX MHOTOUYIEHOB:
a) f(x) =x3—-3x2+2x+1;g(x) =2x2 —x—1;
0) f(x) =2x3—-3x2 —x +2;g(x) = x* — 2x? — 3x + 4.
y2+x%—y—3x = 0;

Pemmnth cucremy ypaBHEHUM: {yz —bxy —x2 + 11y + 7x — 12 = 0.
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/.J1aHHBIE 1JI51 y4eTa ycneBaeMocTH cTryaeHToB B BAPC

Taouuna 1. Tabiauna MakcMMaJIbHBIX 02J1J10B 110 BU/IaM Y4eOHOM 1esiTeJIbHOCTH

1 2 3 4 5 6 7 8
UTaboparopusie[[IpakTuaeckne|CaMmocToATeNbHAsIABTOMATH3HPOBaHHOE Hpyrne BN [IpomexyTouHas
Ulexmmn yaeOHoit Uroro
3aHATHA 3aHATHA pabora TECTUPOBAHHE aTTecTarys
[IesITeIbHOCTH
10 0 20 30 0 0 40 100

IIporpamma oueHuBaHNUs Y4eOHOM 1eATEJIbHOCTH CTYJAeHTa

4 cemecTp
Jlekuuun
Ornpoc, akTUBHOCTH U JIp. 3a oauH cemecTp — oT 0 1o 10 6amos.
Kpurepuu oneHuBanus:
® aKTHUBHOCTbH CTYACHTA 3a CEMECTpP Ha 3aHATHSIX, BKIIFOYAsl aKTUBHOCTD IIPH OINpocax, Mpo-
BeJICHUH NMPOOJIEMHBIX JIEKIIUK U TucKyccHii, orienuBaercs oT 0 1o 10 6amios.
JlabopaTropHble 3aHATHUS
He npenycMmoTpeHsl.
IIpakTuyeckue 3aHATHS
Ornpoc, aKTUBHOCTH U JIp. 3a oauH cemecTp — oT 0 1o 20 6amios.
Kpurepuu onieHuBanus:
® AaKTHBHOCTH CTYJICHTA 32 CEMECTpP Ha MPAKTHUUYECKUX 3aHATHUSX, BKIIIOUask aKTUBHOCTH IPU
paboTe y 10CKHU, ONpocax, TUCKyCCHsX, olleHnBaercs ot 0 1o 3 6amios;

® aKTHBHOCTb IIPH BBIIIOJHEHUH JIOMAILIHUX 3a/1aHUi olleHnBaeTcs 3a cemectp ot 0 10 7

0aJuIoB.
CamocrosiTesibHast padora.
1. Camocrositenbubie padotsl (0T 0 10 10 6annoB).
2. KonTponbusie pabots! (o 0 10 20 6amioB).
Kpurepuu onieHuBaHus:
MPOLIEHT BBIMOJIHEHHBIX 33/1aHUN Ka)KJJ0M KOHTPOJIBHOW pabOThI UM TECTa YMHOXKAeTCsl HAa MaK-
CHUMaJIbHOE KOJIMYECTBO OAJUIOB 32 KOHTPOJIbHYIO pabOTy MITM CaMOCTOSITENbHYIO paboTy.
ABTOMaTH3HMPOBAHHOE TECTUPOBAHHE
He npenycmotpeno.
Jlpyrue Buabl y4eOHOil 1eATEJIbHOCTH
He npenycmotpeno.
IIpomexyTouHas arrecraums. 3auer

ITpomexyTouHas arTecTalus MPOBOIUTCS B (popMe peleHHs 3a/ad; pelieHue 3a/1ad Ha
3auete oueHuBaercs or 0 10 40 GanioB; MPOLEHT BBINOJHEHHBIX 3a/laHuil yMHOXkaeTcs Ha 40.
[Tony4yeHnHble 6ajuIbl B OLICHKY HE MEPEBOISATCS.

Takum o0Opa3om, MaKCUMaJIbHO BO3MOXKHAasi cymMMa OaJjuIOB 3a BCE BHUIbI YUeOHOH Jes-
TENPHOCTH CTyJEHTa 3a 4 cemecTp mo aucuumumae «Teopust MHOrowieHoB» coctasiser 100

OaJLI0B.

Tab6anna 2. Ilepecyer nMoy4eHHOH CTYAEHTOM CyMMbI 0a/1710B B 3a4eT

51 0amn u 6osee «3aYTEHOY

meHee 51 Oamna «HE 3aUTECHO»

15




8. YueOHo-MeTOAMYecKOe U HHPOPMALTMOHHOE
o0ecrneyeHue TMCHUTIMHBI

a) aurTeparypa

Kypom, A. I'. Kypc Boiciieii anreOps! : yueonuk / A. I'. Kypomr. —
Canxkr-IlerepOypr : Jlans, 2019. — 432 c. — ISBN 978-5-8114-4304-
8. — URL: https://e.lanbook.com/book/118617 (mata oOpaiueHus:
30.01.2021).

Kypb6aroBa, I'. . Kypc nekuuii mo anrebpe : yuebHOe mocobue /
I'. 1. Kypb6aroBa, B. b. ®ununnos. — Cankr-IlerepOypr : Jlans,
2015. - 656 c. - ISBN 978-5-8114-1905-0. — URL:
https://e.lanbook.com/book/65042 (nata obpamenus: 30.01.2021).
[IpakTuyeckue 3aHsATHA 1O anredpe. KommiekcHble Yncia, MHOTO-
wiieHsl : yuebnoe mocooue / FO. B. Bonkos, H. H. Epmonaesa, B. A.
Koswinuenko, [u ap.]. — Cankr-IlerepOypr : Jlaub, 2014. — 192 ¢. —
ISBN 978-5-8114-1743-8. — URL:
https://e.lanbook.com/book/51935 (mata oopamienus: 30.01.2021).

COopHuk 3a1a4 mo anredpe : yueOHHK AJi1 By30B / MOJ pelaKIueit
A. U. Kocrpukuna. — Mocksa : DUSMATIIUT, 2001. — 463 c.

L

3aB. 6ubIMOTEKOM (I'amanenko O. I1.)
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0) nporpammHoe o0ecnnieuenne 1 UHTepHeT-pecypcesbl
IIporpaMmmHoOe obecnieueHue

1. Cpencra MicrosoftOffice

— MicrosoftOfficeWord — tekcToBEbIi pemakTop;

— MicrosoftOfficeExcel — TabnuunbIi pegakTop;

— MicrosoftOfficePowerPoint — mporpamma moAroTOBKH MPE3CHTALHIA;

2. IQBoardSoftware — cnenuanbHO pa3pabOTaHHOE [ISI HHTEPAKTUBHBIX METOJIOB TIPEIO-

JaBaHUA 1 HpGSGHTaHI/Iﬁ IIporpaMMHOC obOecrieyeHre HHTepaKTHBHOfI JOCKH.

3. UPBUC — cucrema aBromarusanuu OMOIHOTEK.
4 OnepannroHHast cucreMa CIIELIUAJIBHOTO Ha3HAYEHUS

«ASTRALINUXSPECIALEDITION».

10.

11.

12.

HNuTepHeT-pecypcsl
eLIBRARY.RU [Onekrponnsiii pecypc|: HayuHas sjekTpoHHas Oubmmortexa. — URL:
http://www.elibrary.ru

iIbOOKS.ru[DaekTpoHHbI  pecypc]:  I/MeKTpoHHO-OMOiMoTeuHass cucrema. — URL:
http://ibooks.ru
Znanium.com[DeKTpOHHBIA pecypc]: 3JIeKTpoHHO-OMOMmoTeuHass cucrema. — URL:

http://znanium.com

Enunas koyutekuust nupoBbIX 00pa3oBaTeNbHBIX PECypcoB [DIEKTPOHHBIN pecypc]. —
URL.: http://scool-collection.edu.ru

EnnHoe okHO 1ocTyna K 00pa3oBaTelbHBIM pecypcaM caiita MuHUCTEpCTBa 00pa30BaHUs
u Hayku P® [Dnexrponnsiit pecypc]. — URL: http://window.edu.ru

M3narenscrBo «Jlanb» [DIeKTpOHHBIA pecypc]: 3MeKTpOHHO-OMONIMOTeYHas cucrema. —
URL.: http://e.lanbook.com/

M3nareancreo MITHMO [Drniextponnsiii pecype]. — URL: www.mccme.ru/free-books.
CB00OOHO pacmpocTpaHsieMble KHUTH.

MaremaTuyeckas Oondmorexa [OnexkTpoHHBII pecypc]. — URL:
www.math.ru/lib.bosnbmas 6ubnroTeka, comepkaiias Kak KHUTH, TaK U CEPUH OPOIIIOP,
cOopHHKOB. B OuMOMMoTeke mpeacTaBieHbl HE TOJIBKO KHHUTH IO MaTeMaTuke, HO M IO
(bu3MKe U UCTOPUU HAYKH.

OOpasoBaTebHBI MaTeMATHYCCKMH CAWT [OnexTponnbiii  pecypc]. — URL:
http://www.exponenta.ruCoiep>xutT mMatepuajibl Mo paboTe ¢ MaTeMaTHYECKUMH MaKeTaMu
Mathcad, MATLAB, MathematicalMaple u np., mMeromuueckue pa3pabOTKU, MPHUMEPHI
pellICHUsT 3aj1a4, BBIMOJIHCHHBIC C UCIOJIb30BAHMEM MaTeMaTH4eCKuX makeToB. Dopym u
KOHCYJIBTAIMHX /IS CTY/IGHTOB M IIKOJIEHUKOB.

PykoHT [DneKTpOHHBIH pecypc]: MexoTpaciieBas d3JeKTpoHHas Oumoimoreka. — URL:
http://rucont.ru
JuiekTpoHHass  OubOamoreka BHU CI'Y  [Onektponnwii  pecypc]. —  URL:

http://www.bfsqu.ru/elbibl
AaexrponHas ondmorexa CI'Y [Dnexrponnsriii pecypce]. — URL:http://library.squ.ru/
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9. MaTepuajibHO-TeXHHYECKOE O0ecneyeHue JUCITUTNTIUHBI
e V4eOHbIE ayTUTOPHUH, 000PYI0BAHHBIE KOMIJIEKTOM MEOEH, TOCKOH.

e KOMIJIEKT MPOEKIMOHHOTO MYJIbTUMEIUIHOTO 000PYI0BaHHS.

e bubnuoreka ¢ MHPOPMALIMOHHBIMU pecypcaMy Ha OYMaXKHBIX U AJIEKTPOHHBIX HOCHUTE-
T5X.

e OducHas oprrexHuka.

PaGouas mporpamma coctaBiieHa B COOTBETCTBUU ¢ TpeOoBaHusiMu denepanbHOro rocy-
JApPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApPTa BBICHIETO OOpa30BaHUs IO HAIPABJICHUIO MOATO-
ToBKH 44.03.05 «Ilemarornueckoe oOpa3oBaHue (C I1ByMs MPOGUISIMHU TOATOTOBKH )».

ABtop — Haconosa E./I.

[Iporpamma oo0peHa Ha 3aceqannyu KadeaApsl MaTeMaTUKH, UHPOPMATUKH, (PU3HUKH.
ITporoxkon Ne 1 ot «30» asrycra 2021 roxa.
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