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1. lleab ocBOeHHSI AUCHUILIHHBI

LenbocBOeHMS AUCUUIUIMHBL — (DOPMHUPOBAHKE 3HAHUNA M YMEHHHA B OOJIACTH KOMIIbIO-
TEPHBIX CPEICTB MPEICTABICHU U OPraHU3alui JaHHBIX, HHTEIUICKTYaJIbHBIX METOJ0B aHaIn3a
JIAHHBIX.

2. MecTo M CHUILTHHBI
B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Jucuunnuza BxoauT B brok 1 «lucuunauael (MOAY/IH)», OTHOCUTCS K 4acTU Y4eOHOTO
1ana, GopMUpyeMol y4acTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUM, SIBISICTCS TUCHUTUIHHON 110
BBIOOPY 00yUYarOIIMXCS.

N3ydyeHne naHHON NUCLUIUIMHBI ONUPAETCA HA 3HAHWS, YMEHUS, HABBIKU U OIIBIT, IIOJIY-
YEHHbIE NPU U3YYEHUH AUCUUILINHBI «OCHOBBI MHPOPMALIMOHHBIX TEXHOJIOTUI», «[Iporpammu-
poBaHue», «Anredpa», «I'eomerpus».

VYcmeniHoe 0CBOCHIE I[aHHOfI JUCHUIITIMHBI ABJIACTCA HCO6XO[[I/IMI)IM AJI ITOCJICAYIOLICTO
HU3YUCHUA NUCHUIIINHBL ((MCTO,I[I/IKa IIOATIOTOBKH K HUTOTOBOM arTecTaguu I10 I/IH(I)OpMaTI/IKe B
MIKOJIC)», a TAKIKEC IPOXOKACHUA MEAArOrMIYCCKUX U HpeI[IlHHJIOMHOfI IIPaKTHK.



3. Pe3yabTaThl 00y4eHUsi M0 JMCHUIIJIHHE

Kox v HaumenoBanue KoM-
neTeHI

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

Pe3ysabTarsl 00y4yeHus

[TIK-1. CnocobeH ocymiecTs-
JATh  TIEArOTUYEcKyro — Jes-
TEJIBHOCTh MO MPOGUIBHBIM
npeaMmeraM  (IUCHUILTUHAM,
MOJYyJIIM) B paMKax OCHOB-
HBIX 00pa30BaTECIbHBIX IPO-
rpaMm o01iero oOpa3oBaHMs,
0 MporpaMmamM JOTOJHH-
TEIHHOTO O0pa30BaHUS JeTei
Y B3POCIIBIX.

1.1 B.IIK-1. OcywmecTtBaser
MpernoiaBaHie y4eOHBIX TUC-
OUIUIMH 10 mpoduito (Tpo-
(buIsIM) OTOTOBKU B paMKax
OCHOBHBIX 00pa30BaTEIbHBIX
nporpamm o01ero odpaszona-

3 1.1 B.IIK-1. Bnaneer cuc-
TEMOW Hay4HbIX 3HAHHUU B CO-
OTBETCTBYIOLIEH obnactu (1o
MPOQUITIO TTOATOTOBKH ).

B 1.2 B.IIK-1. Bnageer Ha-
BBIKOM pEIIEHUS 3aja4 / Bbl-
MOJIHEHUSI TPAKTUYCCKUX 3a-
JaHUl U3 WIKOJBHOTO Kypca,;
000CHOBBIBAaET BBIOOp CITOCO-
0a BBIIOJTHEHUS 3aJaHMUS.

[1K-2. CnocobeH uCIoib30-
BaTh BO3MOKHOCTH 00pa3oBa-
TETBHON cpenbl, 00pa3oBa-
TEJILHOTO CTaHaapTa OoO0IIero
00pa3zoBaHust JIsl JOCTHKEHUS
JMYHOCTHBIX, MeTa-
NpEAMCTHBIX MW MNPCAMCTHBIX
pe3yJIbTaToOB OOYYCHUsI Cpell-
CTBaMU PEroaaBacMoro
npeMera.

HUs COOTBETCTBYIOLIETO
YPOBHH.
4.1 B.IIK-2. [Ilnanupyer wu

peanu3yer y4eOHBIN mpolecc,
HalEJICHHbI Ha JIOCTH)KEHUE
IPEIMETHBIX Pe3yJIbTaToB.

3 4.1 B.IIK-2. 3naer Ttpebdo-
Banus PI'OC obmero obpa-
30BaHUS K MPEIMETHBIM pe-
3yJIbTaTaM  00pa3oBaTebHOU
JESTEIILHOCTH TI0  TIpEerojia-
BAEMBIM JUCIAILUIMHAM

[1K-3. CnocoOeH MpUMEHSITh B
o0y4eHHUH COBpEeMEHHbIE O00-
pa3oBaTebHbIC TEXHOJIOTUH, B
TOM YHCJIE, UHTEPaKTHUBHbIE, U
nupoBble  00pazoBaTENbHbBIE

pecypchl.

1.1 B.IIK-3. HWcnoas3dyer B
0o0y4eHUH aKTHBHbIE M HHTE-
pakTUBHbIE 00pa3oBaTEIbHBIC
TEXHOJIOTHH.

3 1.1 B.IIK-3. HWmeer npen-
CTaBJICHHE O BUAAX U 0COOEH-
HOCTSIX 00pa3oBaTeNbHBIX
TEXHOJIOTUH; MOHMMAET pPOJb
aKTUBHBIX W HWHTEPAKTHBHBIX
00pa30BaTeNbHBIX  TEXHOJIO-
Uil Kak HEe0OXOAMMOT0 KOM-
MIOHEHTa CHUCTEMHO-
JIeATeTLHOTO MOJX0/a K 00y-
YEHMUIO.

V 1.2 B.IIK-3. Ymeer npoek-
TUPOBaTh KOMIIOHEHTHI 00pa-
30BaTEIBHBIX MPOTPAMM C HC-
MOJIb30BaHUEM aKTHBHBIX U
MHTEPAaKTUBHBIX  00pa3oBa-
TEJIbHBIX TEXHOJIOTUH.




4. CTpyKTYypa " coiepKaHue M CHUIIIUHbI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIX CIMHHMIIB, /2 Jaca.

Buasbl yueOHoii padoThl, BKIIOYAS

DopMBI TEKYLIET0

CaMOCTOSATENILHYIO PadoTy CTY/IEHTOB KOHTPOJISA
g M TPYA0eMKOCTh (B yacax) ycIeBaeMOCTH
o 5 IpakTuyeckue | JlaGopaTopHbie (no memam
Y
M | Pasmen pmenmmmme o 5 = 3aHATHS 3aHATHSA u paszoenam)
. "E’ ) 2 = 2 = Dopmbl
n/n TeMbl 3aHATHIA 5 5 | E 5 g g 5 g g .
) s | E| =g |28 =8| 2% s NPOMEsKY TOUHOI
2 5 g = =5 e g = Erg| = aTTecTaluu
s = B} = = o 2o = = o
©CES | mES | ©S| mE =
Sx | 225 x| 225 (no cemecmpam)
> == > ® O
2 a = o a =
= = = =
1 2 3 4 5 6 7 8 9 10 11
1 BBenenne B mporpammy | 9 10 0 0 12 0 16 | Otuer no naboparop-
GeoGebra. CumBosnbHbIe HO pabore.
BBIYUCJIICHUS
2 IMoctpoenus Ha miaocko- | 9 10 0 0 10 0 14 | Oryer no naboparop-
ctu. IloctpoeHue Tpex- HoM pabore.
MEPHBIX 00BEKTOB
Bcero 20 0 0 22 0 30

IIpomesxxyTounas arre-
cTanus

3ader B 9 cemecTpe

O0masi TpPyI10eMKOCTh
JTHCIHILTHHBI

23.e., 72 4aca




Conep:kanue TMCUUILIMHBI

Paszneua 1. BBenenue B nporpammy GeoGebra. CumMBoJIbHbIE BHIYMCIEHUS.

['eomeTpuyeckre MOCTPOSHHS U OCHOBHbBIE KOMaH Ibl. Alre0pandeckuid BBO, GyHKIUHU U
SKCTIOPT KapTUHOK B Oydep oOmeHa. [IpeoOpa3zoBanue u BCTaBKa KAPTUHOK B rpad)iueCKOM BH-
ne. BeraBka cratuueckoro u auHamuaeckoro tekcta B GeoGebra. Cozanue u yinydieHue au-
Hamuueckux JmcToB B GeoGebra. [Tonp30BaTenbcKkue HHCTPYMEHTHI M HACTPOMKH MAaHEIN HHCT-
PYMEHTOB.

[MocnenoBarenbHOCTH. OCHOBHBIC MOHATHSI CTATHCTUKU. CUMBOJIBHBIC BEIYUCIICHUS. YTI-
POILLEHHE BBIPAKECHU.

Pa3nen 2. Iloctpoenus Ha miockocT. [locTpoeHne TpexmMepHBIX 00BEKTOB.
[Toctpoenue ¢uryp Ha miockoctu. [IBuxenue. [loBopot. [locTpoenue uupkynem u jiu-
HEWUKOM.
[Toctpoenue npusmsl. [Toctpoenue nupamusl. [locTpoenue npsiMoyroyibHOTo napasiese-
nunena. [loctpoenne nunuuapa. [loctpoenue konyca. [locrpoenune mapa. [loctpoenue ceuenuit



5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH,
npuMeHsieMble TPH OCBOEHUHU TUCIUTLIHHBI

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

* TexHonorus pa3BUTHs KPUTUYECKOTO MBIIIICHUS U TPOOIEeMHOr0 o0yueHus (peanusyer-
Csl IPH peIIeHUH Y4eOHBIX 3a7a4y MPOOIEMHOTO XapaKTepa).

* TexHonorust NpOEKTHOM NEATENBHOCTH (peau3yeTcsl MPU MOATOTOBKE CTYJEHTaMHU MIPO-
EKTHBIX paboT J1F000TO0 poja).

* TexHonorust UHTEPaKTUBHOTO OOyueHus (peanusyercs B (hopMe yueOHBIX 3aJaHUIH,
IPENOIararoIluX B3auMOIeHCTBHE 00yYaroInXCs, UCIIOIb30BaHNE aKTUBHBIX (POpM
00paTHO¥ CBSI3M).

* TexHomorust 3NeKTPOHHOT0 00y4eHUS (pean3yeTcs MpU MOMOIIU JIEKTPOHHOUN 00pa3o-
BaresbHOU cpeapl CI'Y npu ucnonszoBanuu pecypcoB DbC, npu npoBeeHUN aBTOMATHU-
3UPOBAHHOT'O TECTUPOBAHUS U T. II.).

AanTUBHbIE 06pa30BaTeJIbele TEXHOJIOI'MH,
NPUMEHACMbIC NP U3YYCHU U TUCHHUIIJTHHBI

[Tpu oOyueHUM JUI] C OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3JIOPOBbsSI TPEAIOIATaeTCs HC-
MOJIb30BaHME TIPU OPraHW3alry 00pa30BATENBHON NEATENHOCTH AJANTUBHBIX 00pa3oBaTEIb-
HBIX TEXHOJIOTUH B COOTBETCTBUU C ycioBusaMmH, uznoxkeHHbiMu B OIIOII (pazmen «OcobGenHo-
CTH OpraHu3anuy 00pa3oBaTeNLHOTO MPOLEcca M0 00pa3oBaTEIBLHBIM IPOTPaAMMaM JJIsi HHBAJIH-
JIOB | JIUI[ C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3JI0POBbBSI»), B YACTHOCTHU: MPEIOCTABICHUE CIIe-
OUaJbHBIX y‘~IC6HI>IX HOCO6I/H>'I U IUAAKTHYCCKHUX MATCpruaioB, CICHHUAIBHBIX TCXHUYCCKHUX
CpeACTB O0YYCHHUsI KOJUIEKTUBHOTO M WHIUBHIYAJIBHOTO IOJIb30BAHMUSI, MPEIOCTABICHUE YCIYT
accucTeHTa (MMOMOIIHKMKA), OKAa3bIBAIOMIETO OOYYaIOIIMMCS HEOOXOAMMYIO TEXHUYECKYIO IIO-
MOIIlb, ¥ T. Tl. — B COOTBETCTBUH C WHANBUAYAILHBIMU OCOOCHHOCTSIMH 00YYarOIINXCSl.

[Ipu Hanuuuu cpeau oOyyaroumMxcs JUL ¢ OTPaHUUYEHHBIMA BO3MOYKHOCTSMHU 3710POBbsI B
pa3nen «OOpa3oBaTeNbHbIE TEXHOJIOTUH, PUMEHSIEMbIE TP OCBOCHUH IUCIUIUIMHBI) pabodeit
IIPOrpaMMbl BHOCATCS HEOOXOAUMBIE YTOUHEHUSI B cCOOTBETCTBUH C «IlooxeHneM 06 opranusa-
MU 00pa30BaTENBHOTO MPOIIecca, MCUXOJIOr0-TeAarorn4eckoro COMPOBOXKACHUS, COIUAIN3a-

MM WHBAJIUIOB M JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0pPOBBS, oOydarommxcs B bU
CI'Y» (IT1 8.70.02.05-2016).

NHpopManMOHHBIE TEXHOJIOTHH,
NpPUMEHseMbIe P U3YYEeHUH IUCHHUIITHHbBI

e lcnonb3oBaHue MHMOPMAIIMOHHBIX PECYpCOB, JAOCTYHNHBIX B HH(DOPMAIMOHHO-
TEeTIEKOMMYHHUKAIIMOHHON ceTn MHTepHeT (CM. TepedeHb pecypcoB B M. 8 HACTOSIIEH
MIPOrPaMMBI).

e (CocraBieHME U PEIAKTUPOBAHUE TEKCTOB IPU MOMOIIM TEKCTOBBIX PENAKTOPOB.

e [lIpencraBnenue nHPpOpPMAIIUK C UCTIOIH30BAHUEM CPEACTB HH(MOTpahuKu.

e (Co3aHue 3JEKTPOHHBIX JOKYMEHTOB (KOMIBIOTEPHBIX Mpe3eHTalui, Buaeodaisos,
MJIEHKACTOB U T. 11.).

e Vlcnionp30BaHne MPUKIATHBIX KOMIBIOTEPHBIX TPOTPaMM MO MPOGHUITIO MTOJTOTOBKH.

e [IpoBepka (haitna paboThl HAa 3aMMCTBOBAHMS C TIOMOIIBIO pecypca «AHTHUILIATUaT.



6. YueOHO-MeTOaNYECKOEe 00ecmeueHne
CaMOCTOSITeIbHOM PadOThI CTYJAE€HTOB.
OueHouyHbIEe CpeICTBA ISl TEKYIIEr0 KOHTPOJIsI YCIIeBA€MOCTH, IIPOMEKYTOY-
HO# aTTecTalMH 10 UTOraM OCBOECHHS AUCIHUILINHBI

6.1. CamocrosiTesibHasi padoTa CTYJA€HTOB 10 JUCHHUILJIMHE

6.1.1. Iloozomoeka K 1ad0pamopHbIM 3AHAMUAM

1. Teomerpuueckue MOCTPOCHUS U OCHOBHBIC KOMaH/Ibl. AJreOpandeckuii BBO, QyHK-
MU ¥ DKCIIOPT KapTHHOK B Oydep oOMeHa.

2. TlpeoOpa3oBaHue U BCTaBKa KapTUHOK B TpadudeckoM Buje. BcTaBka cTaTH4eCKOro u
nuHaAMu4deckoro tekcra B GeoGebra.

3. Cosznanue u ynydiieHne ruHaMuaecknx JiuctoB B GeoGebra. [lonp3oBaTenbckue WH-
CTPYMEHTBHI M HACTPOUKH MMaHEIH UHCTPYMEHTOB.

4. TlocnenoBatenbHOCTH. OCHOBHBIC TOHATHS CTATUCTHKU. CHUMBOJIBHBIC BEIYUCIICHUS

5. Tlocrpoenue npusmsl. [locTpoenue nupaMusi

6. IlocTpoenue nmpsMoyroiapHOTo mapaenenumneaa. [locrpoenne mumHIpa

7. Tloctpoenue xonyca. [loctpoenue mapa

8. Tloctpoenue ceuenuit

Memoouueckue ykazanus

Ha xaxnoit maboparopHoii paboTe CTyIeHTY BbIIAETCS MHANBUAYAIBHOE 3a/laHue, KOTO-
pO€ OH JIOJKEH BBIMOJIHUTE. PEUTUHTOBBIN KOHTPOJIB 1O JIA0OPATOPHBIM pabOTaM MPOU3BOIUTCS
IIPU UX CJIaye BO BpPeMs JJaOOPATOPHBIX 3aHATUH. Memoouka blnoaneHus 1abopamopuoi pabo-
mol.

1. U3yunTh T€OpEeTUUECKUI MaTepHall.

2. BeImoaHUTH BCE 3a/1aHMs, ONMCAHHBIE B TEKCTE JaOOpaTOPHOI pabOTHI.

3. Pemenust ”HAUBUYaTIbHOTO 3a/1aHUS.

4. TloaroTOBUTH OTYET.

Kpumepuu oyenusanus.
PelTHHTOBBII KOHTPOJIb MPOU3BOAUTCS BO BpEMS JJAOOPATOPHBIX 3aHITHM, OLIEHUBAETCS
Kax/10€ J1a0opaTopHOE 3aHSATHE.

BaJuibl Kpurtepuu oneHnBanus

2 JlaGopaTopHast paboTa BBIIOIHEHA B ITOJIHOM COOTBETCTBUHU C TPEOOBAHUSIMHM, CTYACHT MPEACTaBHII
OTYET C HEOOJBIIMMHU MOTPEITHOCTAMHU B OGOPMIICHHH W/WIM pealn3aluy TpeOOBaHUN K COCTaBy
OTIHMCaHWM, Ha 3allUTEe 3aTPYAHAJICS NPU OTBETaX Ha HEKOTOPHIE BOMPOCHI, HY)KAAJICS B YTOUHSIOIINX
BOIIPOCAX U MOJICKAa3KaX CO CTOPOHBI NpeNoAaBaTes

1 JlabopaTopHast paboTa BBIIIOJIHEHA B COOTBETCTBHH C TPEOOBAaHHUAMH, CTYIEHT MPEJICTABHI OTYET C
CYIIECTBEHHBIMU HOTPEUTHOCTSIMH B O(OPMIIEHHH, HECIIOCOOEH NPaBHIBHO WHTEPIPETHPOBATH I10-
Jy4eHHbIE pe3yibTaThl, HA 3alIUTe 3aTPYAHSUICS W/WIM HE OTBETHJI HA OOJIBIIMHCTBO BOIPOCOB, HY-
JKJIJICSI B YTOYHSIOMIMX BOIIPOCAX U MOJICKa3KaxX CO CTOPOHBI IPero iaBaTesis

0 CTyHGHT HECaMOCTOATCIbHO BBIITOJIHUII na6opaTopHy10 pa60Ty, HECIIOCOOEH MOSICHUTD COACPIKAaHUC
OT4CTa, HC OTBCTUJI HU HA OJJHUH KOHTpOJ'IBHBIﬁ BOIPOC HA 3alIUTC

6.1.2. 3a0anus ona camocmosmenvHoii NOO2OMOGKU
1. UccnepoBaTb pacnofioxeHWe NoBEPXHOCTU BTOPOro NOpAAKaA B NPOCTPAHCTBE B 3aBUCH-
MOCTW OT ee KoappuumneHToB. MOCTPOUTL NPOEKLUMN KPUBOM HA NPOEKTUBHYIO NIOCKOCTb. Uc-



cnenoBatb B3aMHOe pacnosoxeHune KpMBOVI BTOPOro nopAaaka “ NAOCKOCTU
Ax+ By +Cz+D =0

MpoAeMOoHCTPMPOBATL BCe BapuaHTbl NnepeceveHun (runepbona, napabona, annunc, nepe-
ceKatowmecs npamble, NapannenbHble NPAMblE, TOYKA)

2 2 2
X =
_2+y_:4+ 7 =1
e Odaauncoup @ & ¢
x2 yz 22
LT tE =1
e [unepbonona 0og4HONONOCTHOM & b o
xﬂ _}’2 22
gt =l
e [unepbonong gsynonoctHom = €
2 2
X
—_ '}?_ = 22’
e [apabonoug snauntuuecknin £ 9
2 4
X
R S

e Mapabonoug runepbonnueckuin £ ¢
2. PelunTb rpaduueckn 3a4auy C napameTpom.

1. HamguTe Bce 3HaveHna %: npu KaXA0M M3 KOTOPbIX ypaBHeHMe

5

- )
o 3l=ax+a

Ha npomemyTKe(_lv +°°) nmeet 60/bLUe ABYX KOPHEN.
2. HalpguTe Bce 3HAYEHMA @, NPU KaXKLOM M3 KOTOPbIX YpaBHEHUE

ax+vV3—-2x—x2=4a+2
MMeeT eJMHCTBEHHbIN KOPEeHb.

V1—2x=a-—3|x|

3. Haitaute Bce 3HayeHuMa & npu KakaOM M3 KOTOPbIX YpaBHEHMWe
nmeet 60/siee ABYX KOPHEA.

2
N x*—8x=2x—al—16
4. HaVlﬂ'VlTe BCe 3Ha4YeHWnA a, Npn KaxXaom m3 KOTOpPbIX ypaBHEHNE

MMeeT POBHO TPU PA3/IMYHbIX peLlleHnA.

x2—2x—3|—2a:|x—a|—1

5. Tpwv Kaknx a ypaBHeHue MMEeeT POBHO TPW KOPHA?

alx—4| =
6. Haiigute BCe 3HAueHWA d, NPU KOTOPbLIX YypaBHeHMe X+ 1 ha npomexyt-
ke [0 +°°)umeer POBHO /183 KOPHSA.
7. HaiiguTe BCe 3HaYeHMA @, NP KaXKA0M U3 KOTOPbIX ypaBHEHME

5

- —4=ax—1

X

Ha NPOMEIKYTKe (07 +°°) nmeet 60/siee ABYX KOPHEN.

8. HaliauTe Bce 3HaYeHMA @ NPU KaXKLOM U3 KOTOPbIX ypaBHEHKE

6
——5=ax—1
X

Ha NPOMEXKYTKe (O» ‘|‘°°) nmeeT 60/s1ee ABYX KOPHE.
9. HanpguTe BCe 3HAYEHMA 4, NPU KaXKL0OM U3 KOTOPbIX YpaBHEHUE



> P
|[logg 5(x) —al — [logy s x +2a| = (log, 5x)
“MeeT xoTA Bbl OHO pelueHne, MeHbluee 2.
10. HaiiguTe Bce 3HaueHUsa napametpa &5 npu KaKAOM U3 KOTOPbIX Ha UHTEpBane (1,2) cyLue-
cTByeT XOTA 6b| O4HO Yynucno x? HeyaoBseTesopArowee HEPABEHCT-

Bya+ Va? —2ax+x2 < 3x— 2.

11. Hangute Bce NONOKUTE/IbHbIE 3HAYEHUA d, NMPU KaXKAO0M U3 KOTOPbIX MHOXECTBOM peLle-

x—2
o 2_ (g2 - o
HUIA HepaBeHcTBa X (a*+1)x+a ABNAETCA HEKOTOPBbIA Ny,
12. Hangute Bce 3HaYeHUA NapameTpa d, NP KaxKaoM 13 KOTOPbIX HEPABEHCTBO
2
x“+x—2a
—_— 1/ <2
xX+a

He MMeeT pelleHnit Ha uHTepsane (1; 2).
13. HanauTe BCce 3HaYEHUA 4, NPU KaXKA0M U3 KOTOPbIX CUCTEMA HEPABEHCTB

ax > 2,
vx—12>a,
3x<2a+11
MMeeT XOoTs Obl 0AHO pelleHne Ha oTpeske [3; 4].
14. Hangute BCe 3Ha4YeHus a, ans Kaxkgoro n3 KOTOpPbIX ypaBHe-

we ¥ +(a—6)2"= (2+3|a])2"+ (a —6)(3|al +2) ymeer eMHCTBEHHOE peLleHue.

15. HaﬁAMTe BCe 3Ha4YEHNA NapaMeTpa a, Npn Ka*Xa40M 13 KOTOPbIX CUCTEMA HEPABEHCTB

x|+ [a] <4,
X+ 8x < 16a + 48

nMmeeT XOoTs 6bl 0O4HO pelleHMe Ha oTpeske [-1; 0].
16. Hangute Bce 3HaAYeHUA a, NPU KaxKA0M U3 KOTOPbIX CUCTEMA

(a+Tx+4)(a—2x+4) <0,
a+3x>x*

MMeeT XOTs 6bl OHO peLleHne.
17. Hangute Bce 3HaYEHUA g, NPU KarKA0M U3 KOTOPbIX YpaBHEHME

(x—a—T7)(x+a—2) 0
V10x — x2 — a2
MMeeT POBHO OAWH KOpeHb Ha oTpeske [4; 8].
18. HaliauTe BCce 3HaYeHUA @, NPU KaXKAOM U3 KOTOPbIX ypaBHEHME

x> —10x + a?
Via—x+8)(a+x—3)

19. MmeeT POBHO OANH KOPEHb Ha oTpeske [2; 6].
20. Halaute BCe  3HayeHMA MapameTpaqa, MpPU  KaKAOM M3 KOTOpbIX  CuUCTe-

(y—2x)(2y —x) <0,

\/(x+a)2+(y—a)2: ja+ 1]

Ma \/g nmeeT PpOBHO ABa peLleHnA.

21. HaiiauTe Bce 3HaueHna napameTtpa & npu Kaxa0M U3 KOTOPbIX cUcTEMa
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22.

23.

24,

25.

42y 4+ 1] < 11,
(x—a)*+(y—2a)*=2+a

MMeeT eINHCTBEHHOE peLleHue.
HanauTte Bce 3HaYeHna napametpa &> npu KaXka0M M3 KOTOPbIX cUCTEMa

(x—1)(x+2) <0,
8x% + 8y* — 16a(x —y) + 15a* — 48y — 50a + 72 = 0.

NMeeT eANHCTBEHHOE peLleHune.
HalianTe BCce 3HaYEHUsA a, MPU KaXKAOM M3 KOTOPbIX CUCTEMA YPaBHEHW

X2 —2x+y* —4y =2|x+2y 3|,
2x—y=a
nmeet 6os1ee ABYX PeLIEHUN.

HaliguTte Bce 3HaYeHna napametpa &> npu KaXKaoM M3 KOTOPbIX CMCTEMA
y(y+1) <0,
3x* +3y? —6a(x+y)+5a> —6x+4a+3=0

nmeet eJUMHCTBEHHOE pelleHune.
Haﬁﬂ,MTe BCe 3HAYEHNA a, NPUN KaXKAO0M U3 KOTOPbIX CUCTEMA ypaBHeHMl‘;I

X 45x+y>—y—|x—5y+5|=52,
y—2=a(x—5).

MMEET POBHO ABa peLWeEHNA.
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6.2. OueHo4HbIe CpeACTBA
AJI TeKylIero KOHTPOJsl ycIeBaeMoCTH 10 AUCHUIINHE

B cBa3u ¢ npunsaroit B CI'Y umenun H. I'. YepHbleBckoro 0amibHO-pEUTUHIOBOM CHUC-
TeMol yuera aoctmwkeHui cryaeHTa (BAPC) Gamibl, mosydeHHbIE B X0J1€ TEKYIIEro KOHTPOJIA,
pacnpenensoTcs 1o TPEM IrpyIam:

— JIGKLUU;

— 1abopaTopHbIC 3aHATHUS,

— caMocCTosTeNIbHas paboTa.

1. Iocemenue jekuuit U ydactre B popmax sKcrmpecc-koHTpossi — ot 0 1o 5 6amios (1o
1 6aymy 3a GyHI-0TPOC). BAUIT-0MPOC OCYIIECTBISETCS M0 MaTEPUATY JICKITHH.

2. Iocemenne 1a00paTOPHBIX 3aHATHH, BHIIOJHEHNUE IPOTPAMMBbI 3aHATHH, OTUYET T10 J1a-
6oparopusiM padotam — ot 0 10 40 6a/mIoB (B COOTBETCTBUHU C KPUTEPHUSIMH OLICHUBAHHS).
[Tnane! TabopaTOPHBIX 3aHATUH CM. B paszaene 6.1.1.

3. CamocrosTenbHas padbora:
— peleHue 3a1a4 Il CAMOCTOSTEIILHON TIOATOTOBKHU — 710 25 OaJiioB
JleMOHCTpallMOHHbBIE BApHAHThI CAMOCTOSTENBHBIX PaboT cM. B pazzene 6.1.2.

6.3. OueHouYHbIe cpeacTBA
JJI51 IPOMEKYTOYHOM aTTeCTAlMU MO TUCUMILIHHE

Memoouueckue pekomenoayuu no n0020moeKe.

[IpomexyTouHas aTTectanus no aucuuiuinHe «KoMMbIOTEpHBIE CpPEeACTBa IMpecTaBie-
HUS U aHaJIN3a JaHHBIX)» TPOBOIUTCA B 9 cemecTpe B Buje 3auera. [1oaroroBka cTyieHTa K mpo-
XO0XJICHUIO TTPOMEKYTOUYHOM aTTECTalluu OCYILIECTBISECTCA B MEPHOJ AyJUTOPHBIX 3aHATHH, a
TaK)kK€ BO BHEAYAUTOPHBIC YacChl B PaMKax CaMOCTOSATEIbHON paboThl. Bo BpeMst caMOCTOSITENb-
HOM MOJATOTOBKHU CTYJIEHT IOJb3YETCS OCHOBHOM M JOMOJHUTEIBHON JTUTEPATYPOU MO JUCHHUI-
nuHe (CM. IepeyeHb JIUTEPATyphl B paboueit mporpamme JUCIUTUTHHBI).

Ha 3auere cTyneHty npeanaraercsi OJMH TEOPETUYECKUI BONPOC, KOTOPBII HYKHO MPO-
WJUTFOCTPUPOBATH MPAKTUYECKUM IPUMEPOM.

Bonpocui k 3auemy

[TprucBoeHne 3HaAUEHUH TEPEMEHHBIM U (DYHKIIHSM.
Onucanune QyHKINY TOCPEACTBOM IPOrPaMMHUPOBAHHUS.
CHUMBOJIbHBIE BBIUNCIICHHUS.
Bo3MoxHOCTH BBOJA MaTPHII.
Pemienue cuctembl THHEHHBIX alreOpandeckux ypaBHEHUI.
TabynupoBanue QyHKINU.
[Toctpoenue rpaduka QyHKIUH B 1EKapTOBBIX KOOPAWHATAX.
ITocTpoeHne MOBEPXHOCTEN.
Ananutudeckoe qudepeHpoBaHme

. Yucnennoe nuddepeHmpoBaHue.

. IlocTpoenue rpaduka kacaTeabHOM.

. AHaM3 QYHKIIMU HA SKCTPEMYM.

. AHanu3 GYHKUIMHU HAa TOUYKH Meperuoa.

. Paznoxxenue B psan Teitnopa.

CoNoORARWNE

N N ol
~AWNEO

12



15. MuddepenunpoBanre GyHKIMU MHOTHX TIEPEMEHHBIX;

16. Beruncnenue onpeneaeHHOTO U HEOTPEISJICHHOTO HHTErpaJa.

17. YucnenHoe BBIYUCIICHUE ONPECICHHOTO HHTETpaa.

18. HecoOcTBEeHHBIC HHTETPAIBI.

19. [IpwnoxxeHue onpeeIeHHOT0 HHTErpaa (JUIMHA KPUBOH ).

20. ITpwinoxeHue onpeaeneHHoro nHTerpaia (00bEM Tea BpalieHus ).

21. JIBoitHBIC MHTETPAIIBI.

22. KpuBOJIMHEHHBIC HHTETPAJIBI.

23. [ToBepXHOCTHBI HHTETPAIBI.

24. Pemenue nuddepeHnnaibHbIX YpaBHEHUH METOI0M Ditiiepa

25. Pemienue auddepeHnnanbHbIX ypaBHEHUN MOCPEACTBOM HCIOJIB30BAHUS KOMIIOHEHTBI
odesolve;

26. Metox Pynre — Kyrra.

27. Cenenne nudpepeHInaTIbHOTO YpaBHEHUS ITPOU3BOJIBHOTO TIOpsiiKa K cucteme nudade-
PEHLMAIBHBIX YPABHEHUM.

28. Moienb XUIITHUK—KEPTBA.

29. TuddepeHnmaibHbIe YpaBHEHUS B YACTHBIX IMPOU3BO/THBIX.

30. SIBHBINA 1 HESIBHBII METOJ CETOK.

31. Haxox1eHue MaTeMaTHIeCKOro OKHIaHUS U TUCTIEPCHH.

32. ®yHKUUU pacTpeeNieHUs U IIIOTHOCTH.

33. Pemenue 3a1a4n TMHEHHOTO TIPOTPAMMHUPOBAHHSL.

34. PenieHre Ki1acCHUECKOM 3a7aun yCIOBHON ONTUMU3AIINH.

3aoauu K 3auemy
[Toctpouts yeptex B mporpamme GeoGebra u pemmTs clieayromue 3a1a4u
1. B tpeyronbuuke ABC npoBenena Ouccektpuca AM. Ilpsmas, mpoxonsiias uepes
BepIMHY BriepneHaukyisipHo AM, nepecekaet cropony AC B Touke N. AB =6; BC=5; AC=09.
a) IoKaxxuTe, 4yTo Ouccekrpuca yriaa C nenut orpe3ok MN mornonam
6) mycth P— TOYKa mnepecedeHusi Ouccektpuc TpeyroiabHuka ABC. Haiinute oTHOIIe-
Hue AP . PN.
2. uaronans AC mpsimoyronbauka ABCD ¢ nentpom O oOpasyer co ctoponoit AB yron
30°. Touka Enexxut BHe mpsiMoyrojibHHKa, mpuuém £BEC = 120°.
a) Joxaxwure, uro £CBE = £COE.
6) [Ipsimas OE nepecekaer ctopony AD npsimoyronsHuka B Touke K. Haiinurte EK, ecnu u3-
BecTHO, uTo BE =40 u CE = 24.
3.  Menuanst AA;, BB; u CC; tpeyronbauka ABC nepecekatorcss B Touke M.  Tou-
ku A, By u C; — cepemunst orpeskoB MA, MB 1 MC cooTBETCTBEHHO.
a) JlokaxuTte, yTo miuomaapr mectuyronbHuka A;B,C1A;B1C, BIBOE MeHbIIIe MIIOmaan Tpe-
yrosbanka ABC.
6) Haiinute cymmy KBagpaTOB BCEX CTOPOH 3TOr0 IIECTUYTOJbHHKA, €CIH H3BECTHO,
yro AB=5,BC=8 u AC = 10.
4. Menunanst AA;, BB; u CC; tpeyronbauka ABC nepecekarorcst B Touke M. M3BectHo,
gto AC = 3MB.
a) Jlokaxwure, uto TpeyroasHUK ABC mpsiMoyroibHbIii.
0) Haiigure cymmy kBanparoB meauan AA; u CCy, ecm m3BecTHO, uto AC = 12.
5. Ha otpeske BD B3sita Touka C. buccekrpuca BL paBHOOeApEeHHOTO TpeyrojabHH-
ka ABC ¢ ocHoBanuem BCsBrnsieTcss 60KOBOW CTOpOHOH paBHOOEIpeHHOTo TpeyronbHuka BLD c
ocHoBaHueM BD.
a) Jlokaxkure, uro TpeyroibHuk DCL paBHOOEAPEHHBIN.

3
cos ZABC = —.
6) U3BecTHO, 4TO 4 B xakoM oTHomeHuu npsimast DL nenut cropory AB?
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6. Ha croponax AC u BC tpeyronbaruka ABC BHe TpeyroibHUKa MOCTPOCHBI KBaJpa-
61 ACDE 1 BFKC. Touka M — cepenuna ctopons AB.
CM = lDK .
a) Jlokaxxure, 4TO 2
0) Haiigure paccrostaue ot Touku M o mentpoB kBaaparoB, eciu AC =10, BC =32 u
£ACB = 30°.

7. Ha runoteny3y AB npsimoyronsHoro tpeyroiasaHuka ABC onyctunu Boicoty CH. U3
To4KH H Ha kareTsl omycTriun nepreHaukysipel HK u HE.

a) Jlokaxxure, uto Touku A, B, K u E nexar Ha oHOM OKpyXKHOCTH.
0) Haitnure paguyc 3Toit okpyxHoctH, eciiu AB = 12, CH = 5.

8. Ha nuaronanu mapaiienorpaMmma B3sUd TOUYKY, OTIMYHYIO OT €€ cepenuubl. U3 Heé Ha
BCE CTOPOHBI MapaijiesiorpamMmma (UiIu UX MpOJOHKEHUS) OIYCTHIIN NEPIICHINKYISPHI.

a) Jlokaxxure, 9TO YeThIPEXYTOJILHUK, 00pa30BaHHBIN OCHOBAaHUSMH 3THX NEPIEHIUKYIISPOB,
ABIISIETCS Tparenuei.

0) HaiiguTe muiomaap 1ojiyueHHOM Tpanenuy, eciiy Iouaib napajienorpamma passa 16, a
OJIMH M3 €ro yIJoB paBeH 60°.

9. B paBuHoGeapennom tpeyronpuuke ABC ¢ yrmom 120° mpu Beprmue A mpoBeneHa
ouccektpuca BD. B tpeyronsuuk ABC Brnincan mnpsimoyroibHuk DEFH tak, uro crtopo-
Ha FH nexur Ha otpeske BC, a Bepmmnaa E — na orpeske AB.

a) Jlokaxxure, uyro FH = 2DH.
0) Haitnure mnomane npsimoyronsauka DEFH, eciiu AB = 4.

10. Han uyetsipéxyronbauk ABCD.

a) Jlokaxure, uyto otpe3ku LN u KM, coeaunsitomue cepeiliHbl €ro NpOTUBOIMOIOKHBIX CTO-
POH, AETAT APYT APYTa MOIMOJIaM.

0) Haitnure IUIOIIAb yetbipéxyronsuuka ABCD, ecmu LM = 3\6, KM = 6\/§’

ZKML = 60°.
11. Bsicotst BB; u CC; octpoyromnsHoro tpeyronsunka ABC nmepecekatorcs B Touke H.
a) [lokaxkure, uro £AHB; = 2ACB.

0) Haiimute BC, eciu AH = 8\/§ u £BAC = 60°.

12. B octpoyromnsnom tpeyronbsauke ABC nposenn Bricoty BH, u3 Touku H Ha cTopo-
Hbl AB 1 BC onyctunu nepnenauxynsapsl HK u HM cooTBeTcTBEHHO.

a) Jlokaxmwure, uto TpeyroasHUK MBK mono6en Tpeyronsauky ABC.

6) Haiigure oTHomeHue ruomEaAn TpeyronbHuka MBK k miomanum d4eTblpéXyrojibHu-
ka AKMC, ecit BH = 2, a pagnyc okpy»XHOCTH, OMcaHHOH okouto Tpeyroyibauka ABC pasen 4.

13. Meauanst AA;, BB; u CC; tpeyronsuuka ABC niepecekarotcst B Touke M. H3BecTHO,
gto AC = 3MB.

a) Jlokaxwure, uto TpeyroabHUK ABC nmpsiMoyronbHbIi.

0) Haiiqure cymmy kBanparoB meauan AA; u CCy, ectm m3BecTHO, uto AC = 10.

14. Ha croponax AD u BC napamnenorpamma ABCD B34Tbl  COOTBETCTBEHHO TOUY-
k1 M u N, npraém M — cepenuna AD, aBN : NC =1: 3.

a) Hokaxwure, uto npsmbie AN u AC nenst otpe3ok BM Ha Tpu paBHbIE YacTH.

0) Haitnute muromanpr 4eThIpEXYTroabHUKA, BEPIIUHBI KOTOpOro HaxoAsaTcs B Toukax C, N u
Toukax rnepeceyeHuss npsamoit BM ¢ mpsmbeimu AN n AC, ecnm miiomans mapauiesaorpam-
ma ABCD pagsna 48.

15. Touka M — cepeauna croponsl AD napamnenorpamma ABCD . W3 Bepum-
HbI A TIpOBEZIeHBI JIBa JIy4ya, KOTOpbIe pa30uBatoT oTpe3ok BM Ha Tpu paBHbIE YacTu.

a) Jlokaxure, 4TO OJIMH U3 JIydel COJEPKUT JUaroHalb MapajiesorpaMma.

0) HaiinuTe turomanp 4eThIpEXYTroIbHUKA, OTPAaHUIEHHOTO TBYMS ITPOBEAEHHBIMH JTy4aMH H
npsmbiMu BD n BC |, ecniu mmomane napansenorpamma ABCD pasha 40.

16. Memuanst AA;, BB; u CC; tpeyrosnbanka ABC miepecekarorcss B Touke M. Tou-
ku A, By u C; — cepenunst otpeskoB MA, MB 1 MC cooTBETCTBEHHO.
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a) JlokaxwuTte, uyTo miomaab mectuyronbauka A;B,C1A;B1C, BIBOE MEHBIIIE MUIOMATN Tpe-
yroiasHuka ABC.

0) Haiimute cymMMy KBaJIpaToB BCEX CTOPOH 3TOT0O IIECTUYTOJIbHHKA, €CIM H3BECTHO,
yro AB=4,BC=7u AC =8.

17. Tpsimas, npoxozsmas yepe3 Bepiuny B, npsmoyronsnuka ABCD, nepnenauxyssp-

Has quaroHanu AC u nepecekaet cropony AD B Touke M, paBHOyaajieHHOW OT BepiuH B u D.

a) [lokaxxure, uro BM u BD nensat yron B Ha Tpu paBHBIX yrIia.

0) Haiigute paccTrosiHHe OT TOYKH [EPECEUCHHUs JUaroHaied MpsSMOYrojbHU-

ka ABCDno nipsimoii CM, ecnu BC = 6V21.

18. Jlmaronans AC pazbuBaer tpamneuuto ABCD ¢ ocnoBanuem AD u BC, wu3korto-
peix AD Gombiniee, Ha 1Ba MOJOOHBIX TPEYTOIBHUKA.

a) Jloxaxxure, uro ZABC = 2ACD.

6) Haiigure OoTpe3oK, COEOUHSIOIMN CepeIUHbl OCHOBAaHWH TpameLuu, €ClId H3BECTHO,

cos ZCAD = j
yro BC =18, AD =50 u 5

19. Touka M nexur Ha cropone BC Beimykiioro uyerbipéxyronsuuka ABCD, mnpu-
yéM Bu C — BEPLIUHBI paBHOOEIPEHHBIX TPEYroJbHUKOB c OCHOBaHMUsI-
mu AM u DM cootBercTBeHHO, a psimble AM 1 MDnepnenaukyasipHbl.

a) Jlokaxxute, 4T0 OHCCEKTpUCH YIIoB npH BepimuHax B u C yersipéxyronpauka ABCD, ne-
pecekatorcst Ha ctopoHe AD.

6) ITycts N — Touka nepecedenus 3Tux Ouccekrpuc. Haiiaure miuomane 4eTblpéXyroiabHU-
ka ABCD, eciu u3Bectro, uto BM : MC = 3 : 4, a miiomanp 4eThIpEXYroibHUKA, CTOPOHBI KOTO-
poro sexar Ha npsameix AM, DM, BN u CN, paBua 24.

20. B tpeyromsuuke ABC npoBeneHsl  BbicoTel AKu CM. Ha Hux w3 TO-
yek M u K onyuiens! nepneHauKyisipbl ME nu KH cOOTBETCTBEHHO.

a) lokaxkure, uro npsmeie EH u AC napanienbHbl;

0) Haiigute otnomenue EH : AC, ecnu yron ABC pasen 30°.

21. B tpaneuun ABCD Touka E — cepenuna ocnoBanus AD, Touka M — cepenuna 60-
koBoii ctopoHsl AB. Otpesku CE u DM nepecekarores B Touke O.

a) lokaxwure, uto turomann 4etbipéxyromsauka AMOE u tpeyronsauka COD paBHBIL

6) Haiinure, kakyro 4acTh OT IUIOLIAAM TPANeUH COCTABISAET IUIOIMIAAb YETHIPEXYTONbHU-
ka AMOE, eciiu BC = 3, AD = 4.

22. B octpoyronsHom Tpeyronsauke ABC nposenens! BeicoTsl AK 1 CM. Ha Hux u3 To-
yek M u K onymens! nepnenaukyisipsl ME u KH coorBercTBeHHO.

a) lokaxwure, uto npsameie EH u AC napaniensHsl.

0) Haitnure otHomenne EH u AC, ecnin ZABC =45°.

23. Jlana tpaneuus ABCD c 60okoBoii cropoHoit AB, koTopasi mepreHAnKyJIspHa OCHO-
BaHusAM. 13 touku 4 Ha cropony CD onymen nepnennukynsip AH. Ha cropone AB B3sita Tou-
ka E tak, uto npsameie CE n CDnepneHIuKyIsIpHBL.

a) Jlokazatse, uro npsimeie BH u ED nmapannensHel.

6) Haittu otnomenue BH x ED, ecniu £BCD = 1357

24. B npsmoyronbHOM Tpeyronbauke ABC ¢ npsmbiM yriiom C touku M u N — cepenn-
Hbl kKaTteToB AC 1 BCcooTBeTcTtBeHHO, CH — BEHICOTA.

a) [loxaxkure, uro npsimpie MH 1 NH nepneHaukynsipHsl.

6) Ilycte P— touka nepeceuenus npsmbix AC u NH, a Q — Touka mepeceueHust mps-
mbix BC nu MH. Haitnute momans tpeyronsanka PQM, ecim AH = 12 u BH = 3.

Kpumepuu oyenueanus

Banjbl Kpurtepuu oneHnBanus

25-30 CTyIeHT SCHO M YeTKO CPOPMYIHpOBAI OTBETH Ha J[Ba TEOPETHUECKHUX BOIPOCA, IPOUILTIOCTPHPO-
BaJI OTBETHI JIOMOJIHUTEIBHBIM MaTepuaioM, IoKa3al rpaMOTHOE MCIIOJIb30BAaHUE HMOHSITHITHOTO arl-
napara JMCHHUILIMHBI, JJOTHYHO OTBEYACT Ha JOMOJIHUTEIBHBIE BOIIPOCHI
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18-24

CryneHt copMyTupoBall OTBETHI Ha TCOPETUYECKHUE BOMPOCH], HO JAOMYCTHI 2-3 HETOYHOCTH WU
HETIOJTHO PacKpbUI CYyTh BOTIPOCOB; TIOKa3aJ TPaMOTHOE MCIIOJIB30BAHNE OHATHIHOTO armapaTa Iuc-
IMUIUTAHEL, He CMOT TOAPOOHO NMPOWIIIOCTPHUPOBATH OTBETHI; 3aTPYIHUIICA C OTBETOM Ha JOMOJHH-
TEJbHBIE BOTIPOCHI

10-17 CryneHT cOpMyIHpOBaI OTBETH Ha TEOPETUYECKHE BOMPOCHI, HO JOIYCTWI | MPUHIHAMHAIBHYIO
ommrOKy; HEMOJIHO PAaCKPBUI CyTh OJHOTO BOIIPOCa; HE CMOT HOAPOGHO MPOUIITIOCTPUPOBATH OTBETHI;

IyTaeTcsl B IOHATHITHOM anmapare, He CMOT OTBETUTh Ha JOTIOJHUTEIbHBIE BOIPOCHI
0 CryneHt He chopMyTHpOBal OTBETHl HA TEOPETUIECKHE BOIIPOCHI, TMOO0 TOITYyCTHII IPUHIUITAATEHEIE

OI.HI/I6KI/I; IIyTacTCsd B MMOHATHHHOM amnrmapare, HE CMOI' OTBETUTH Ha JOTIOJIHUTEIIBHBIE BOIPOCHI
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/.J1aHHBIE 1JI51 yUeTa ycneBaeMocTu cryaeHToB B BAPC

Tadauua 1. Tabununa MaKCHMMAJIbHBIX 02JUI0B 10 BHIAM Y4eOHOM 1eTeJIbHOCTH

1 2 3 4 S) 6 7 8
Jla6oparopusle | [IpakTuueckue [CamocTosTenbHas ABTOMaTU3UPOBAHHOE Apyrue BIAR [TpomexxyTouHas
Jlexun yueOHOit Hroro
3aHATHS 3aHATHS pabota TECTHPOBaHUE aTTecTays
e TeNbHOCTH
5 40 0 25 0 0 30 100

IIporpamma oueHuBaHNus Y4eOHOM 1eATEJIbHOCTH CTYJAeHTA
9 cemecTp

Jlexnun

[TocemaemMocTh, OMPOC, aKTUBHOCTh U y4acTUe B (hOpMax IKCIPECC-KOHTPOJS OJUH Ce-
mectp — oT 0 10 5 6asnos.
JlaGopaTopHbIe 3aHATHS.

KoHTposb BbiNoHEHUs 1a00paTOPHBIX 33aJaHUil B TeueHHe OgHOro cemectpa — ot 0 1o
40 6amios.
IIpakTH4yeckue 3aHATHS

He npenycmotpeHo.
CamocrosiTesibHas padora

BrinonHenne caMoCTOsTENBHBIX 3aJaHU B TEYEHUE OJHOTO cemecTpa — oT 0 1o 25 6an-
JIOB.
ABTOMATH3HPOBAHHOE TeCTUPOBAHHNE

He npenycmoTtpeno.
Jlpyrue BUAbI 1eATEJIbHOCTH

He npenycmoTtpeno.
IIpomexyTouHas arrecTanus. 3ayer

[IpomexyTouHas aTrTecTalys MPOBOAUTCS B BHJIE YCTHOro cobecenoBanus. [Ipu mpose-
JICHUH POMEKYTOTHOH aTTeCTaIluu

15-30 6aam0B — «3a4TCHOY

0-14 6anyioB — «HE 3aUTCHOY

Taxkum 00pa3oMm, MaKCUMalIbHO BO3MOXKHAasi cymMMa OajuIOB 3a BCE BHUJbI Y4eOHOU nes-
TEJIBHOCTU CTyneHTa 3a 9 ceMecTp mo aucuuminHe «KoMIbloTepHbIe CpeCTBa B MAaTEMaTHKE»

cocrasirszeT 100 Oamwios.

Tab6aununa 2. [lepecyer noy4eHHOH CTYA€HTOM CyMMbI 0a/1710B B 3a4eT

50 GaimtoB u Ooiee «3aYTEHO»

menbine 50 0auioB «HE 3aYTEHO)

17



8. YueOHo-MeTOAMYecKOe U HHPOPMALTMOHHOE
o0ecrneyeHue TMCHUTIMHBI

a) auTeparypa

lacmapman M.C. HMHpOpMaIMIOHHBIE CUCTEMBl M TEXHOJIOTHH:
yuebHoe mocobue/ M.C. T'acnapuan,l’.H.JIuxaueBa. — Mocksa :
EBpaswmiickuii oTkpbIThIii HHCTUTYT, 2011.— 370 c. — ISBN978-5-
374-00192-1. —URL.: http://www.iprbookshop.ru/10680(xnara 06-
pamenust: 14.04.2021).

HHTennexTyanbHbie CUCTEMBI: yueOHOoe ocooue/ A.M. CemeHOB
[t ap.]. — OpenOypr: OpeHOyprckuii ToCy1apCTBEHHBIA YHUBEP-
curer, ObC ACB, 2013. — 236 c. — ISSN 2227-8397. —-URL:
http://www.iprbookshop.ru/30055.html.(xara oOparieHus:
14.04.2021).

Wudopmanronnpie aHamuTHYeCKHe cucTteMbl: yueOnuk / T. B.
Anekceesa, 0. B. Amupuau, B. B. {uk [u ap.] ; nox pegaxiueit
B. B. Jluxa. — Mocksa : MOITY Cuneprus, 2013. — 384 c. —
ISBN 978-5-4257-0092-6. - URL:
https://znanium.com/catalog/product/451186(nata  oOparueHus:
14.04.2021).

Hcae I'.H.MoaenupoBanue HHPOPMAIMOHHBIX PECYPCOB: TEO-
pus U pelreHue 3amad: yaeonoe nmocooue / I'.H. McaeB. — Mock-
Ba: Anbda-M: UHDOPA-M, 2010. — 224 c. — ISBN 978-5-98281-
211-7 —-URL: http://znanium.com/catalog/product/193771(nara
oopatenus: 14.04.2021).

3aB. 6ubmHoTeKON =~ ~ (Tamanenko O. IT.)

18


http://www.iprbookshop.ru/10680
http://www.iprbookshop.ru/30055.html
https://znanium.com/catalog/product/451186
http://znanium.com/catalog/product/193771

0) nporpammHoe o0ecnnieuenne 1 UHTepHeT-pecypcesbl

IIporpaMmmHoOe obecnieueHue

1. Cpencra MicrosoftOffice

— MicrosoftOfficeWord — tekcToBEbIi pemakTop;

— MicrosoftOfficeExcel — TabauunbIiipeaKTOp;

— MicrosoftOfficeAccess — CYB/I;

— MicrosoftOfficePowerPoint — mporpamma moAroTOBKY Mpe3eHTAINH;
2. UPBUC — cucrema aBToMaTu3anuu OMOIMOTEK.

HNuTepHeT-pecypenbl
HN3naTenbeTrBo «JIanb» [DIEKTPOHHBIN pecypc]: AIeKTPOHHO-OMOIMOTEeYHas cCucTeMa. —

URL: http://e.lanbook.com/
eLIBRARY.RU [3Onexrponnslii pecypc]: HayyHast anekTpoHHas O6ubimorexka. — URL:

http://www.elibrary.ru
Znanium.com[DeKTpOHHBIH pecypc]: 3MeKTpoHHO-OMOaroTeuHass cucrema. — URL:

http://znanium.com
OBC IPRbooks [Dnekrponnslii pecypc]: 35eKTpoHHO-OuOIMoTeuHas cucrtema. — URL:

http://www.iprbookshop.ru
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9. MaTepuajibHO-TeXHHYECKOE O0ecneyeHue JUCITUTNTIUHBI

e VYueOHble ayIUTOPUH, 000OPYAOBaHHBIE KOMIIJIEKTOM MeOEIH, TOCKOH.

e KOMIJIEKT MPOEKIMOHHOTO MYJIbTUMEIUITHOTO 000PYI0BaHHSL.

e KOMIIBIOTEPHBIN KJIACC C JOCTYNIOM K ceTu HTepHeT.

e bubnmoreka ¢ MHPOPMALMOHHBIMU PECYpCaMU Ha OyMasKHBIX U 3JIEKTPOHHBIX HOCHUTE-
X

Pabouast mporpamma cocTaBjieHa B COOTBETCTBHHU ¢ TpeOoBaHusMu DenepanbHOro rocy-
JAPCTBEHHOTO 00Pa30BaTEIbHOIO CTaHJapTa BBICIIEr0 OOpa3oBaHUS 110 HANPABICHUIO MOJIrO-
ToBK144.03.05 «Ilenarornueckoe oopasoBanue (c AByMs IpoUISIMHU TOATOTOBKH)».

Astop — Haconosa E./JI.

[Tporpamma omo0peHa Ha 3acegannu Kadeapsl MAaTEMaTHKH, HHPOPMATUKA, (PU3UKH.
ITporoxon Ne 1 ot «30» asrycra 2021 roxa.

20



