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1. Ilepeuensv nnanupyemsix pe3ynbmanmos ooyuenus no oucyuniune « Mamemamuxay,

COOMHECEHHBIX C NIAHUPYEMBIMU pe3yibmamamMu 0C60€HUA 06pa303ameﬂbnoﬁ npozpammasl

1.1. H3yuenue mamemamuku Ha 0a3080m ypoeHe cpeOHez0 (NONHO20) 00uLez0 00pa3zoeanHus
Hanpaeneno Ha 00CMuIceHue CleOyIOuUx yeei:
- ¢hopmuposanue npedcmaenenuit 0 MaTEMaTUKE KaK YHUBEPCATIbHOM S3bIKE HAYKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHHUN U IPOLECCOB, 00 UAESIX U METOAaX MaTEeMaTHUKHU;
- pazéumue JOTMYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAaKEHUS, alTOPUTMHUUYECKOI KYJIbTYpHI,
KPUTHUYHOCTH MBIIIJICHHUS] HA YPOBHE, HEOOXOAMMOM ISl Oynymiel mpodeCcCHOHaTbHOU AeSITENFHOCTH, a
TaK)Ke TOCIeAyIONIero 00yyeHus B BBICIICH MIKOJIE;
- 061a0eHue MamemMamudecKumMu 3HAHUAMU U YMEHUAMU, HEOOXOAUMBIMU B MOBCEIHEBHOMN KU3HH,
JUIST W3y4YEHUS WIKOJIBHBIX E€CTECTBEHHOHAYYHBIX AHMCIUIUIMH Ha 0a30BOM YpOBHE, JUISl MOJTYYCHHS
00pa3oBaHus B 00JaCTAX, HE TPEOYIOMUX YIITyOJIeHHONH MaTeMaTHYeCKON MOArOTOBKH;
- gocnumanue CpeACTBAMU MATEMATUKU KYJIbTYPbl IMYHOCTH, IOHUMAHUS 3HAYUMOCTHA MaTEMaTUKU JUIs
HAyYHO-TEXHHYECKOTO MPOTrpecca, OTHOMICHUS K MaTeMAaTHKE KaK K YaCTH O0IICYEIOBEYECKOM KYIbTYPhI
yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHS MATEMATHUKH, SBOJTIOLIMEN MATEMATUYECKUX UIEH.

[Ipy wu3ydyeHun Kypca MaTeMaTHKH Ha 0a30BOM YpOBHE MPOAOJDKAIOTCS W TOJIY4aloT pa3BUTHE
cozepXkKaTelbHble JIMHUM: «Anceopar, «Dyukyuuy», «Ypasnenusa u HepaseHcmea», «iemeHmbol
KOMOUHAmMOpUKU, meopuu 6eposasmuocmeil, CMAmucmuku u aozuxkuy, BBoautcs nuHus «Hauana
Mamemamuuecko2o ananuza». B paMkax yKazaHHBIX COJIEP)KATENIbHBIX JIMHUN PELIAIOTCS credyroujue
3a0avu:

- cUCTeMaTH3alusl CBEACHMI O YMClIax; U3YYeHHE HOBBIX BHUJOB YHCIOBBIX BBIPRXKEHUU U (OPMYIT;
COBEPILICHCTBOBAHUE MPAKTUYECKUX HABBIKOB W  BBIYHMCIWUTEIBHOM KYJIbTYpbl, pAacCUIMpPEHUE U
COBEpIIICHCTBOBAHHUE alreOpandecKkoro ammapaTra, COPMUPOBAHHOTO B OCHOBHOW IIKONIE, U €ro
MPUMEHEHHUE K PEUICHUI0 MAaTEMAaTUYECKUX U HEMAaTEeMaTUYeCKUX 3a/a4;

- pacuiMpeHue MU cucTeMaTH3alus OOIIMX CBEACHHM O (YHKIUAX, MONOJHEHHE Kilacca H3ydaeMbIX
GyHKIMHE, WUIIOCTpalrs MIUPOThl NpPUMEHEHHs (GYHKIUM A7 ONMCaHWs M M3YyYEHUs peallbHbIX
3aBUCHUMOCTEI;

- pa3BUTHE NIPEICTABICHUIN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYKaloILIeM MUpE,
COBEpIICHCTBOBAHNE MHTEIJICKTYaIbHBIX U PEYEBBIX YMEHUH MyTEM 00OTalIeHHUs] MaTeMaTH4YEeCKOT0
A3BIKA, Pa3BUTHS JIOTHYECKOTO MBIIIUICHHUS;

- 3HAKOMCTBO C OCHOBHBIMH UJIEIMH M METOJJaMU MAaTEMaTUYECKOTO aHan3a.

- 001IIME ¥ cTielIMaTbHBIC METO Bl PEIICHUSI MATEMATUYECKUX 3a/1a4;

- COBPEMEHHBIE HAIIPaBJICHUS Pa3BUTHS MATEMATUKH U UX IPUIOKEHUS;

- JIOTUKO — MaTEMaTHYeCKUI U METOJUYECKHI aHaIN3 JIUTEepaTyphl IO MaTeMaTHKe (Y4eOHUKU U

cOOpHUKH 3a7a4, KHUTH U T.11.);



- IPUMEHEHHE METO/I0B MaTEMAaTHKH K JIOKAa3aTeNIbCTBY TEOPEM, PEIICHHUIO 3a/1a4 IKOJIFHOTO Kypca
MaTeMaTHKH,

- BJIaJICHHE COBPEMEHHOI TEPMUHOJIOTUEH U METO/IaMU MaTEMaTHUKH;

- 00ecIeunTh CTYACHTaM MOATOTOBKY JUIS AabHEHIIeH cCaMOCTOATENIFHON pabOThI IO YIITyOJICHHIO U
pacHIMpEeHNI0 MaTeMaTHYECKUX 3HAHUH U METOOB PEIICHHUS 3a/1a4;

- pa3BUBaTh MPOeCCHOHATHLHBIC KOMIIETCHIINU B Pa3IMYHBIX 00JacTAX MpodhecCuoHaTbHON
NeSITeIbHOCTH.

JAucnuniimHa HanpasJieHa Ha GopMHUPOBaHUE 00X KOMITEeTEHIHIA:

Kon xomnerenunn HaumeHoBaHMe KOMIIETEHIIUU
OK 1 [ToHnMaTh CyIIHOCTD U COIMATIBLHYIO 3HAYUMOCTh CBOEH OyyIei
npodeccuu, NposBIsATh K HEH YCTOWYMBBIN HHTEpEC.
OK 2 OpraHu30BbIBaTh COOCTBEHHYIO J€SITEILHOCTD, BBIOMPATH THIIOBBIC

METO/IBI ¥ CIIOCOOBI BHITIOTHEHHS TPO(eCCHOHATIBHBIX 3a/1ad,
OLIEHUBATh WX I(P(HEKTUBHOCTH U KAaYECTBO.

OK 3 [IpuHUMAaTh pelieHus B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYaLUSIX
1 HECTHU 3a HUX OTBETCTBEHHOCTD.
OK 4 Ocy1ecTBIATh MOUCK M UCTIOJIb30BaHUE WH(POPMAITUH, HEOOX0ITUMOM

s 3 PEKTUBHOTO BHINOIHEHUS TPO(PECCHOHANBHBIX 337124,
npodecCHOHATBHOTO U IMYHOCTHOTO PA3BHUTHSL.

OK 5 Hcnonb30BaTh HHPOPMATMOHHO-KOMMYHHUKAIIMOHHBIEC TEXHOJIOTUU B
npodecCHOHATbHON AEATEIbHOCTH.
OK 6 PaboTarhb B KOJIJIEKTHBE U KOMaH/E, 3PPEKTUBHO 0OIATHCS C

KOJUIETaMH, PYKOBOACTBOM, IOTPEOUTEISIMHU.

OK 7 CamMocTOsATeIBbHO ONPEALIIATh 33a49H MPO(HEeCCUOHATBFHOTO 1
JTUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CaMO0Opa30BaHUEM, OCO3HAHHO
TUIAHUPOBATH MOBBIIIEHNE KBATU(DUKALINH.

OK 8 BecTu 310poBBIit 00pa3 KU3HHU, IPUMEHITH CHOPTUBHO-
03JI0POBUTEIIBHBIE METO/IBI M CPEACTBA I KOPPEKIIUH (PU3UIECKOTO
Pa3BUTHS U TEIOCTIOXKECHHUS.

1.2. Cooepircanue Oucyuniunvl nO360UM  O00yHAIOWUMCA  pewiamp  cledyloujue
npogpeccuonanvuvle 3adauu (B X0Ae OCBOCHHS COACPKAHMS MAaTEMaTUYECKOTO0 0Opa3oBaHUs ydaluecs
OBJIA/IEBAIOT Pa3HOOOPA3HBIMH CIIOCOOAMHE JIEATEILHOCTH, IPUOOPETAIOT H COBEPIIEHCTBYIOT OIBIT):

MIOCTPOCHHS ¥ MCCIICIOBAHHUS MAaTEMATHYSCKHX MOJEICH IUTsl ONMCAHHS M PEIICHUsS MPHUKIATHBIX
3ajJa4d, 3aga4 U3 CMCXHbBIX NTUCIHUIIINH,

BBITIOJIHCHUA U CAMOCTOATCIIBHOTO COCTABJICHUSA aJITOPUTMUYICCKUX Hpe,Z[HI/IcaHI/Iﬁ )41 I/IHCprKI_[I/Iﬁ Ha
MaTEeMAaTHYECKOM MaTepuase; BBIMOTHCHHUS PAcUYeTOB MPAKTUYECKOTO XapakTepa; HCIIOIb30BaAHUS
MaTeMaTH4ecKuX (OpPMYJ U CaMOCTOATEIBLHOTO COCTaBlieHHUs (OPMYJ Ha OCHOBE OOOOIICHHS YaCTHBIX

CIIy4aeB U SKCIIEPUMEHTA;

CaMOCTOSITENIbHOW paboOThl € MCTOYHUKAMHU HHGpOpMaIMK, 0000LIIeHHS M CHUCTeMaTH3aluu
NOJy4eHHOU nH(pOpMAIUY, HHTETPUPOBAHUS €€ B JTMUHBIN OIIBIT;
IPOBEJICHUS JIOKA3aTENIBHBIX PACCY)KICHUH, JIOTMYECKOTO OOOCHOBAHHUS BBIBOJIOB, Pa3IMUCHHS

JOKa3aHHBbIX H HCAOKAa3aHHBIX YTBep}KI[eHI/II\/'I, APTYMCHTUPOBAHHBIX W O5MOIMOHAJIBHO Y6C,HI/ITCJ'II)HBIX



CY)XJICHUH;

CaMOCTOSITEIbHON M KOJJICKTUBHOM ACATCIIbHOCTU, BKIIFOYCHHA CBOUX PC3YJIbTATOB B PC3YJIbTAThLL

pa6OTI>I rpymIbl, COOTHECCHUC CBOCTO MHCHUA C MHCHHUECM JIPYTHX YYACTHUKOB y‘I€6HOFO KOJIJICKTHUBA U

MHCHUEM aBTOPUTCTHBIX UCTOYHUKOB.

1.3. Pe3ynomamot, ghopmupyemoie 8 x00e 0C60€HUA OUCUUNTUHBL
Ilpu oceoenuu oucyunaunsl y 00yvarouwuxca opmupyromesa cieoyroujue pe3yibmamol:

Buo pezynomama

Haumenoeanue pesyiromama

1

2

Juunocmmnuiii

PII1

chopMHUpPOBAHHOCT, OCHOB CaMOPAa3BUTHS M CaMOBOCIIUTAHUS B COOTBETCTBHU C
001Ie9YeIOBEYeCKUMH [IEHHOCTSIMH M HIeajaMHi TPakIaHCKOTO OOIIeCTBa; TOTOBHOCTh U
CITOCOOHOCTD K CAMOCTOSITEILHOHN, TBOPUECKOH M OTBETCTBEHHOU JESTEILHOCTH.

Memanpeomemmuwlii

PM 1

BJIaACHHUC HaBbIKaMU HO3HaBaTeJ’ILHOI>i, y‘I€6HO-I/ICCH€,HOBaT€HLCKOﬁ n HpOGKTHOﬁ
ACATCIbHOCTH, HAaBbIKaMU PA3pCHICHUA np06neM; CIIOCOOHOCTE M TOTOBHOCTH K
CaMOCTOATEJIBHOMY IIOMCKY METOAOB PEIICHUA TMPAKTUICCKUX 3adad, MIPUMEHCHUIO
pas3InIHbBIX MCTOIOB ITO3HAHUA.

PM 2

FOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSATENBLHON HMH(pOPMAIMOHHO-TI03HABATEIbHOM
JIEATENLHOCTH, BaJeHUE HABBIKAMU IOJIYYEHHsT HEOOXOIUMOM HH(OpMALUK U3 CIIOBapeit
pa3HBIX THIIOB, YMEHHE OpPHEHTHPOBATHCS B pA3MYHBIX WMCTOYHHKAX WH(OpMAIHH,
KPUTHYECKH OLCHUBATH M WHTEPIIPETHPOBATh HHPOPMAIHIO, TTOIYYAEMYIO M3 Pa3IUIHBIX
HACTOYHUKOB;

yMEHHE HUCIMOJb30BaTh CPEJACTBA MH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
(manee - UKT) B pelileHHM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIIMOHHBIX 337134 C
cobmoieHreM  TpeOOBaHWII  SPrOHOMHKHM,  TEXHMKA  0E30MAaCHOCTH,  TUTHUCHBI,
pecypcocOepexeHrs, TMPaBOBBIX W JTHYECKMX HOPM, HOPM  HH(DOPMAIMOHHON
0€30MacHOCTH.

PM 3

BJIaICHUC A3BIKOBBIMU CPEACTBAMU - YMCHUE SICHO, JIOTUYHO U TOYHO U3JIaratb CBOIO TOUKY
3pCHMs, UCTT0JIL30BATh aJICKBATHBIC A3BIKOBLIC CPCACTBA;

Ilpeomemmnowtii

PII 1

CdopMupoBaHHOCTP MPEACTABICHUN O MaTEMaTHKE KaK YaCTH MHPOBOIl KyJIBTYpHI U O
MECTE MaTeMaTHKH B COBPEMEHHOM IUBIIIN3AIINH, O ClIoco0ax OomrcaHus Ha
MaTeMaTHUYeCKOM SI3bIKE SIBIICHUI peaibHOr0 MUpA.

PIT 2

C(i)OpMI/IpOBaHHOCTL HpeHCTaBHeHI/Iﬁ 0 MaTeMAaTHYECKHUX IMOHATHUAX KaK O Ba)KHEHIIINX
MAaTeMaTU4YCCKUX MOJCIIAX, MMO3BOJIAOMINX ONUCHIBATD U U3YYaTh pPa3HbIC IMTPOLECCHI U
SIBJICHUA,

TMOHUMAaHUEC BO3MOKXHOCTU dKCUOMATHYCCKOTI'O MOCTPOCHUSA MATEMATUYCCKUX Teopnﬁ.

PII 3

B.Ha,HeHI/Ie METOAaMM NO0Ka3aTCJIbLCTB U aJITOPUTMOB PCHICHU S,
YMCHHUC UX MPUMCHSATL, MIPOBOAWTH JOKA34dTCJIbHLIC PACCYKACHHUS B X0AC PCHICHUSA 3a4a4.

PIT 4

Brnanenue ctanmapTHRIMU PUEMAMU PEIICHUS PAIIMOHATIBHBIX U HPPAIHOHAIBHBIX,
MTOKa3aTeIbHBIX, CTENICHHBIX, TPUTOHOMETPHYECKIX YPABHEHUH W HEPABEHCTB, X CHCTEM
HCTIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM, B TOM YHCIIE IS TIONCKA ITYTH
pemeHNs M WILUTIOCTPAIINH PEeIIeHHs YpaBHEHUI 1 HEPABEHCTB.

PIT 5

CdopMUPOBAHHOCTD MPEACTABICHUH 00 OCHOBHBIX MOHATHAX, UACSIX U METOAAX
MaTEeMaTHYECKOT0 aHAIH3a.

PIT 6

BJIaJICHNEC OCHOBHBIMH MOHATHSMH O IUIOCKMX M TPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢urypax, WX OCHOBHBIX CBOHCTBax; C(OpPMHPOBAaHHOCTh YMEHHS paclo3HaBaTh Ha
yepTeXkax, MOJIENAX W B pEaJbHOM MHpE TeoMeTpuueckrne QUrypsl; MpUMEHEHHE
N3y4YECHHBIX CBOWCTB IeOMETPHYECKUX (GUryp M (HOPMYJN ISl PEICHHS] T€OMETPHYECKHX
3a[a4 ¥ 3a/1a4 ¢ MPaKTHUECKUM COAEPIKAHUEM.

PIT7

C(l)OpMI/IpOBaHHOCTL HpeZlCTaBJleHI/Iﬁ 0 Mpoueccax U SBJICHUAX, UMCIOIINX BepOﬂTHOCTHLIﬁ
XapakTep, O CTATUCTUYCCKUX 3aKOHOMEPHOCTAX B pC€aJIbHOM MUPE, 00 OCHOBHBIX ITOHSTUIX
SHCMCHTapHOﬁ TCOpUU BepOHTHOCTeﬁ;

yMeHI/Iﬁ HaXoquTb M OLCHHUBATH BEPOATHOCTHU HACTYIUICHUA COOBITHI B HpOCTeﬁmHX
MPAKTUYCCKUX CUTYAallUMsAX U OCHOBHBIC XaPAKTCPUCTUKHU Cﬂyqaf/iHLIX BCJIMYMH.

PIT 8

BJIaICHUC HAaBbIKaMH HUCIOJIb30BAHUA T'OTOBBIX KOMIBIOTCPHBIX MNPOrpaMM HIpU PpCIICHUUN
3amad.

1.4. Ilepeuens pe3ynomamos ¢ ykazanuem ux popmuposanusn 6 npouecce 0C60eHUs

o0pazoeamenvHoil NPOPAMMbL




Howmep Tembl
Ne
i Pesynprar 1 3man 2 sman 3 aman
1 2 3 4 5 6
1 2 3 4 5 6 7 8
1 |PI11 +
2 |PM1 +
3 |PM2 +
4 | PM3 +
5 |PIl1 +
6 |PII2 +
7 | PII3 +
8 |PIl4 +
9 |PIIS + +
10 | PII6 +
11 | Pl 7 +
12 | PII8 +

1.5. Ilepeuensv nnanupyemuix pe3ynbmamaos 00yueHus no Oucyuniune

Pe3y.71bmambl 0CB80€HUA 0ucuunﬂunbl

cmoan,

pasoopom
npooGnemMHble NeKyuUu, CeMUHAp-Kpyblii
cemuHnap-oucKyccus,
PA3HOYPOGHEGLIX U NPOOIEMHBIX 3a0ay
0p.) 10 YKA3aHHBIM Pe3y/1bTaTaM.

TexHosornu ¢hopmupoBanns
KOMINETEeHIHN (1eKyuu, NPAKmu4ecKue
(cemunapckue) 3auamus,

camocmoamenbHasn paﬁoma, JIeKYusa ¢

KOHKpEemHbIX — cumyayuil,

peuienue

Cpeocmea u
mMexHon0Zuu  OUEeHKU
(cobeceoosanue,
KOJIIOKGUYM,MeCmupo
eanue,

3awuma meopuecKux
npoexmog

op.) HNO YKA3aHHbIM
pes3ynvmamam

1 o>man

PII 3

Brnanenne metomamu qoKa3aTeNnbCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX MIPUMECHATD, IIPOBOINUTH JJOKA3aTCIIbHBIC PACCYKIACHUA

B X04€ pCUICHUA 3a1a4.

3naem:

ITonsiTHe 0 METOIE MATEMAaTUYECKON HHAYKIIUH.
IToHumanue CymHOCTH MaTeEMaTUYECKOM HHAYKIIUH.
AKCHOMEBI TEOMETPUH U CTEPEOMETPHUH.

[TorrMaHMe CYyITHOCTH aNTOPUTMUYECKUX IIPEIIHUCAHUI.

Ymeem:

VYcTaHaBAMBAaTL  MPUYMHHO-CIEACTBEHHBIE  CBSI3U;  CTPOUTH
JIOTUYECKHE pPACCYKICHUS, YMO3AKIIOYeHUs (MHIYKTUBHBIE,
JeTyKTUBHBIE, TT0 aHAJIOTHH) U BEIBOJIBL.

BoiiBurath THIOTE3BI TPH  PEHICHHHM  y4eOHBIX
TIOHAMaHHSI HEOOXOANMOCTHU HX ITPOBEPKH.
Oco3HaHHOE BIAZICHUE JIOTHIECKUMH JCHCTBUSMHU ONPEICICHUS
TIOHATHH.

IIpumeHsATh aNrOpuTMBI AEUCTBUN NIPU PELLICHUH 3aa4.

3a7a4 W

Jlekuuu; nexuus ¢
pasdopom
KOHKPETHBIX cuTyanui
caMoCTosATeNbHAsT paboTa;
pelieHue
Pa3HOYPOBHEBBIX,
OpPUEHTHPOBAHHBIX,
npoOJIEeMHBIX  33]1a4;

MIPAKTUKO

(meron
METOUKA
3aTaHUSIMIY);
rJoccapus u

KIIFOYEBLIX 3a/1a4;
«B3aUMOOOMEH
CO3/1aHHe
TBOPYECKHUX MPOEKTOB.
Oecena,

METOJ

OBpHUCTHYECKAs
YaCTUYHO-TIOMCKOBBIN

Konrponbhas padora
(mpoBepoyHas pabora)
TectupoBaHnue no TeMe.
I'moccapuit no Teme.
3ammra TBOPYECKHUX

] mpoekToB.

VYcrHeIi onpoc.
WuauBuayanbHast
JIeSITeTTBHOCTb.
PenenzupoBanue
OTBETOB.
B3aumopenensuposa
HUE JIOMAIIHUX
paboT.




I[eﬁCTBOBaTL B COOTBETCTBHUU C IMPECIAJIOKCHHBIM aJITOPUTMOM.
Hcnons3oBanue AJTOPUTMHUYCCKUX ﬂeﬁCTBHﬁ npu peuICHUun
MpaKTUYCCKUX 3aJa4.

Hmeem npaxmuuecxuﬁ onblm:

MeTogaMu T0Ka3aTeNBCTB U QITOPUTMOB pemieHus. [IpuMensTs,
MIPOBOAUTD JIOKA3aTeIbHbIE PACCYKICHHUS B XOJIE€ PELICHUS 3a1a4.
OueHuBaTh  JIOTMUECKYIO  TPaBUIBHOCTH  PACCYXKICHHIA,
pacrio3HaBaThb  JIOTUYECKH  HEKOPPEKTHBIE  PACCYXKICHHUS.
T'unotessl u onpoBepkenus. Koutpnpumepsl. Pemenue 3a1au Ha
MOCTPOCHHUE, BBIYUCIICHUE, JOKA3aTEIbCTBO.

pereHns
Hccie10BaTeNNbCKast

3a/1a4;

ACATCIBbHOCTD.

PIT 5

C(l)OpMPIpOBaHHOCTL HpeILCTaBHGHI/Iﬁ 00 OCHOBHBIX HOHATHAX, HACAX U MCTOAaX MaTCMAaTHYCCKOI'O aHaJIn3a.

3naem:

Anzeopa

HatypansHoe, 1menoe, panMoHAaIbHOE YHCIO, MEPHOTUIECKast
Ipo0b, WPpPAMOHAIEHOE YHCIO, MHOXKECTBO JEHCTBHTEIBHBIX
gucen. Omnpenenenne apuPMETHIESCKOTO KOPHS HATypadbHOU
CTEIeHU, CBOMCTBA KOPHS N — il CTETIEHH; ONpEICICHUE CTETICHU
C palMOHAJBHBIM M JICHCTBUTEIBHBIM IOKa3aTeJieM, CBOWCTBA

crenenn.  Ompenenenue  jorapupMa  4Ymcia, OCHOBHOE
nmorapuMuUeckoe  TOXIECTBO;  CBOWCTBa  Jorapudmos;
o003HaUeHWE JAECATUYHOTO W HATypaJbHOTO Jorapudma,

3HaKOMCTBO ¢ TaOnmreit bpamuca. Yron B 1 paamaH, dhopMyIst
nepeBoia TPagyCHOM Mepsl B paJdaHHyl0O H  HaoOOpoT.
«EnnHuYHAsS OKPYXHOCTBY», «IIOBOPOT TOYKH BOKPYT Hauana
koopauHaT». OmpeneneHHe CHHYca, KOCHHYca, TaHTCHCA Yra.
3HaKM CHHYCa, KOCHHYCA, TaHI€HCAa B Pa3JIMYHBIX YETBEPTSX.
OCHOBHBIE TPUTOHOMETPHUYECKUE (HOPMYJIBL.

Dyukyuu

OcCHOBHBIE CBOMCTBA M TpapUKH JIIEMEHTAPHBIX (QYHKIHH.
Onpenencane (GyHKOUH OOpaTHOH M JaHHOHW (YHKIHH.
[IpencraBnenne 06 ux rpadukax.

Hauana mamemamuueckozo ananusa
Onpenenenue ¢bopmyisl
3JIEMEHTAPHBIX (PYHKIMH, IpaByiIa BEIYUCICHHUS IPON3BOTHOM.
[paBmina HaxOXIEHHS MPOU3BOIHBIX (CYMMBI, NMPOW3BEICHUS,
YaCTHOTO, CJIOKHOM (DYHKLIUH).

VYrnoBoit ko3pdunmeHT npsAMON, TEeOMETPHUYECKHUHA
MIPOM3BO/IHON, ypaBHEHHME KacaTelNbHOW K TpaduKy (QYHKIHH.
IIpusnax GbyHKIMH,
«IIPOMEXYTKH MOHOTOHHOCTH (yHKIMH». OmpeneneHue TOYeK

MPOU3BOJIHOM, MIPOU3BOIHBIX

CMBICJI

yObiBaHUsl  (BO3pacTaHUsI) MIOHSATHE
MakCUMyMa M MUHMMYyMa, NPU3HAK HKCTPEMyMa, OIpeneleHue
CTallMOHAPHBIX M KPUTHYCCKHX Touek (QyHkiuu. Cxemy
HCCIICAOBaHUs (QYHKIMU. AJITOPUTM HAXOXICHHUS HAHOOJBIIETO
¥ HauMEHBIIETO 3HaueHUi (yHKUWH Ha oTpeske. OmpeneneHne
u OCHOBHBIE TIEPBOOOPA3HOM. Tabmuiy
MepBOOOpA3HBIX, TpaBWJIa  WHTErpUpoBaHUA.  Durypy -
KpUBOJIMHEWHAs Tpaneus. TeopemMy AJisd BRIUUCICHUS TUIOIaaei
KPUBOJIMHEUHOU Tpareuuu. OrnpenencHue
i hepeHInpPOBaHHOTO YPaBHEHHS.

CBOMCTBA

Ymeem:

Anzebpa

BBITIONHATh apu(METHIECKUEe NEHCTBUSA, codeTas YCTHBIE |
IIMCbMCHHBIC IIPUEMBI, IIPUMEHCHUEC BBIYHUCIUTCIBHBIX
YCTpOﬁCTB; HaXOUTh 3HAYCHUA KOPHI HaTypam,Hoﬁ CTCIICHH,
CTCTICHU C pallMOHAJIbHBIM ITOKa3aTeJIeM, JIOFapI/I(l)Ma, HCIIOJIb3YyA
npu HeO6XOHI/IMOCTI/I BBIYHUCJIUTCJIbHBIC yCTpOﬁCTBa;
IIOJB30BATHCA OHeHKOﬁ u HpHKH}IKOfI npu  MNpPpaKTUYCCKUX
pacyeTrax; TMpOBOAUTH MO U3BCCTHLBIM qupMynaM 1 mpaBuiaM
npeo6pasoBaHI/m 6yKBeHHI)IX BLIan(eHHﬁ, BKJIFOYAKOIIUX

Jlekuuu; nexuus ¢

pasdopom

KOHKPETHBIX cuTyanui
caMoCTosATeNbHAsT paboTa;
pelieHue

Pa3HOYPOBHEBBIX, IPAKTUKO
OPUEHTHPOBAHHBIX,
npoOJeMHBIX 3aaa4;  (METox
KJIIOUEBBLIX 33/a4; METOUKA
«B3aUMOOOMCH  3aJIaHUSIMMU»);
cO37aHKe rJIoccapus i
TBOPYCCKHX MIPOCKTOB.
DBpHUCTHYECKAs Oecena,
YaCTUYHO-ITOMCKOBBIH METOJT
peleHust 3a/1a4;
HCCIIeI0BATENbCKAS
JIEATENBHOCTD.

KontponbHas pabora
(mpoBepouHas padboTa)
TectupoBaHue Mo Teme.
I'moccapwuit o Teme.
3ammra TBOPYECKHX
MIPOEKTOB.

VYceTHblii onpoc.
NunauBuayanbHast
JIeSITeIIbHOCTD.
PenenzupoBanue
OTBETOB.
B3aumopenensuposa
HUE JTIOMAITHAX
pabor.




pamukanbl, JorapuMbl W TPUTOHOMETPHYECKHE
(YHKIMM; BBIYUCIATH 3HAUYCHHS YHCIIOBBIX U OYKBEHHBIX
BBIDOKCHUM, OCYIIECTBISAs HEOOXOJUMBIE IOJCTAaHOBKH U
npeoOpa3oBaHusI.

Dyukyuu

OlIpeNieNsATh 3HayeHHe (YHKIMHU 110 3HAUYCHHIO apryMeHTa IIpU
pa3nuYHBIX crmocobax 3amaHus (YHKIWH; CTPOHUTH Tpaduku
U3YYCHHBIX (DYHKLUA; OIHCHIBATE 10 TpadUKy U 6 npocmeuuiux
Cyy4asx no ¢popmyne MOBEACHHUE U CBOICTBA HYHKUUH, HAXOIUTh
1o Tpad Ky GYHKINN HAMOOJBIINE U HANMEHBINNE 3HAYCHHS,
pemarbs  ypaBHEHUS, [POCTEHIINE CUCTEMBI  ypaBHEHU,
UCTIONB3YS C8OUCMEA PYHKYUIL U UX SPAPUKOE.

Hauana mamemamuueckozo ananusza

BBIYMCIIATh TIPOU3BOJHBIE U Nep800OpA3Hbie DIIEMEHTAPHBIX
(yHKIMHA, UCTIONIB3Ys CIIPABOYHBIE MaTepualibl; HCCIIEA0BaTh B
HpOCTeﬁmHX ciryqyasax q)yHKHI/II/I Ha MOHOTOHHOCTBb, HaXOJHUTb
HauOoNplINe M HaWMEHbIIME 3HA4YCHUS (QYHKUUH, CTPOUTH
rpaduKy MHOTOUICHOB U NPOCMEUMUX PAYUOHATLHBIX DYHKYUU
C UCIOJB30BaHMEM ammapata MaTeMaTHYecKOoro —aHaln3a;
BBIYHCIISITH B IPOCTEHIINX CITy4asK IUIOMIAAN C HUCIOJIb30BaHUEM
MIePBOOOPA3HOM.

CTCIICHH,

Hmeem npakmuueckuii onvim:

Anzeopa

MpPaKTUIECKUX pacyeToB 10 GopMynaM, BKIO4Yas (GOpMyIIb,
coleprKalue CTEICHY, paayKabl, sorapu(mMsl u
TPUTOHOMETpUUEeCKHEe (QYHKIUH, UCIIOB3YS P HEOOXOMMOCTH
CIpaBOYHBIE MaTepuanbl M MPOCTEHIINE BBIYHCIUTEIbHbIE
YCTPOMICTBA;

ONMHUCaHUs C TIOMOIIBI0 (DYHKUMH Ppa3IW4HBIX 3aBUCHMOCTEH,
Npe/ICTaBICHUS UX TpaduuecK, HHTEpIpETaH TPA(QUKOB.
Hauana mamemamuueckozo ananusa

Pemenne mnpuxmagHeIX 3a7ad4, B TOM YHCIE COLMANIBHO-
9KOHOMHYECKHX W (U3WIECKUX, HA HAaHOOJIbIINE ¥ HAUMEHBIINE
3HAYEHM, HA HAX0XKAECHHE CKOPOCTH M YCKOPEHHUSL.

[TpumenATh (QYHKIMOHATBHO-TPA(QUIECKHE TPEICTABICHHUS IS
ONMMCAaHUs W aHallM3a 3aKOHOMEPHOCTEH, CYHIECTBYIOIIMX B
OKpYXKaIOIlIeM MHPE M B CMEXHBIX NPEIAMETax; IIOCTPOCHHE U

HUCCIICOOBAHUC MATCMATHUYCCKUX Moaeneﬁ nu I/ICHOJ’IL3yH HpH
HEOOXOIMMOCTH  CIPaBOYHbIE  MaTepHanbl M MPOCTEHINHe
BBIYUCJIIUTCIIBHBIC yCT’pOﬁCTBa. .

2 aman

PII 1

C(l)OpMPIpOBaHHOCTL HpeILCTaBHeHI/Iﬁ O Mar€MaTHKC KaK 4acCTHu MI/IpOBOﬁ KYJbTYPBlL U O MECTC MATCMAaTUKU B COBpeMeHHOﬁ
MBHJIM3allMH, O croco0ax OmucaHus Ha MAaTEMATUYECKOM SI3BIKE SIBJICHUI PpCaJIbHOT'O MHUpa.

3naem:

MaremaTnka Kak 4YacTb MHPOBOM KyJIbTYphl M €€ MECTO
MaTeMaTHKH B COBpPeMeHHOW muBmin3amun (hadyma 3amad c
HUCTOPUYECKHUM COICPKAHUEM).

AJNTOpPUTM pEnIeHNsI TEKCTOBBIX U

apudMeTHyeckux 3aaa4. ['paduueckoe npeacTaBiIeHue
uHpopmanuu. OyHKIUH.

Ymeem:

Co3pmaBath, MNPUMEHATH M  NpPeoOpPa3OBHIBATH 3HAKOBO -
CHMBOJIMYECKHE CPEACTBA, MOJEIM M CXEMbl IS peIleHUs
yueOHBIX M MTO3HABATENbHBIX 3a/a4. [[puUMEeHsITh MaTeMaTHYECKUX
METO/bI JUISl PEIICHMs] COAEPKaTeNbHBIX 3aJad M3 PassInuHbIX
oOmacTell HayKM W MPAKTHKA. PelreHWe TEKCTOBBIX 3a1ad
anrebpanmdeckuM MetonoM. MHTepmpeTanus pe3ynpTara, o0TOOp
penieHuid. Pemare npukiagHele 3a1a4d, B TOM YHCIIE CONHAIBHO-
SKOHOMHYECKOTO M (PU3MUYECKOTO XapaKTepa, Ha HaumOOIbIIHEe H

Jlexmun; nexkuus ¢

pazbopom

KOHKDPETHBIX CUTYyAaIHI]
caMoCTosITeNbHAs paboTa;
peleHne

Pa3HOYPOBHEBBIX,  MPAKTUKO
OpPHEHTHPOBAHHBIX,
MpoOJIEMHBIX  3aj1ad; (meTon
KITFOYEBBIX 34714, METOINKA
«B3aUMOOOMEH 3aTAaHUAMUY);
co3/7aHne rJIoccapus u
TBOPYECKHUX MIPOEKTOB.
OBpucTHYCCKas Oecena,
YaCTUYHO-ITOMCKOBBIM METOJT
peleHus 3a/1a4;
HCCIIeI0BATEbCKAS
JIEATENBHOCTD.

KonTponbHast paboTa
(mpoBepodHast
pabota).
TectupoBanue
TEeME.
I'moccapuit o Teme.
3ammTa TBOPYECKUX
IIPOEKTOB.
VYeTHblii onpoc.
WnauBuayanbHast
JIeSITeTTBHOCTb.
PeuensupoBanue
OTBETOB.
B3aumopenen3upos
aHme JOMAIITHUX
pabor.

1o




HalMEHBIIINE 3HAUCHUS, HA HAXOXKICHUE CKOPOCTH U YCKOPEHHUS.
Hcnons3oBanue cBOHCTB (pyHKUMI NpU PELICHUH TEKCTOBBIX,
(U3MYECKHUX U TEOMETPUYECKHUX 3a/1ad.

Hmeem npakm UUeCKUil OnbIim:

MaremaTnka Kak 4YacTb MHPOBOM KYJIBTYpbI
MaTEeMaTHKH B COBPEMEHHOM IMBUIIN3AIINH.

n e€ MecTo

IIpumeHeHre  MaTeMaTH4YECKMX  METONOB  JJISl  PELICHMS
CONIEpXKATENbHBIX 3aJad W3 pa3IMYHBIX oOnacTedl HAyKu o
npakTuku. MHTeprnperauus  pe3yibTara, y4e€T  pealbHbIX
OrpaHUYEHUM.

PIl 2

C(i)OpMHpOBaHHOCTL HpeHCTaBHGHI/Iﬁ 0 MaTEeMaTHYCCKUX IOHATUAX KaK O BaXHEUIINX MaTeMaTHYSCKUX MOICIAX,
TMO3BOJIAIONIUX OIMUCBHIBATH U U3YYaTh PAa3HbIC MPOLCCChI U ABJICHHSA; TOHUMAHUEC BO3MOXKXHOCTU aKCUOMATUYCCKOT'O IOCTPOCHUSA

MaTCMaTU4YCCKUX TeOpHﬁ.

3naem:

IlepBoHauanpHOE MpEACTAaBICHHE OO0 HICSIX W O METOAax
MaTEMAaTHKHU KaK YHHBEPCATbHOM S3bIKC HAYKH U TCXHHUKH.
Iensie uncna. J[poOu, MPOIEHTHI, parioHaTbHBIE

gucia. Moayins (a0COOTHAS BETUYMHA) YHCIA.
JleficTBUTENIbHBIE 4YHWCJIA. beCKOHEYHbBIE JAECATUYIHBIE JPOOH.
Pacmmmpenne  TOHATHS —~— dHWCIA! HaTypajJbHBIE,  IeJbIe,
panyoHaJIbHBIE W HppalMOHANbHBIE dncia. [lepuoandeckne u
HETIePHOIMYCCKHE JeCATUYHbIC poOu. Moaynb yucia.

Ymeem:

Bugers MaTeMaTHYeCKyl0 3agady B JAPYTMX AWCIMIUIMHAX, B
OKpYIKaloIIel )KU3HU;

yMEHHs NOHMMaTh M HCIIOJIb30BaTh MAaTEMAaTHYECKHE CPE/ICTBA
HATJBITHOCTH  (PHCYHKH, YEepTEXKH, Ip.)
WIUTIOCTPAIIMH, HHTEPIPETALUH, apTyMEHTALHH;
COCTaBIISITh MAaTEMATHYECKHE MOJEIU W  PeUIaTh MPAKTHUKO -
OpPHEHTHPOBAHHBIC 3aJaudl W3 PA3IMYHBIX O0JacTe HAyKH W
MPaKTUYECKOM NeSITEIbHOCTH.

CXEMBI H JUIA

Hmeem npakmuueckuii onvim:

I'paduueckast uHTEpHpETannsi ypaBHEHUI, HEPABEHCTB C JABYMs
HEHU3BECTHBIMH U MX CHUCTEM.

MonenupoBarhk peajbHbIE CUTyallMM Ha sI3bIKE aireOpel,
COCTaBJIATh ypPaBHEHHMS W HEPABEHCTBA I10 YCIOBUIO 3aJauH;
HCCIIeIOBATh NTOCTPOCHHBIE MOJICIIH C UCIIOIb30BaHUEM armnapara
anreOpsl.

MopenupoBaTh peajbHbIe CUTyallid Ha S3BIKE TI'EOMETPHH,

.HCKIII/II/I; JICKIOUA C

pazbopom

KOHKPETHBIX CHUTYaIHi]
CaMOCTOsTeNIbHAs PaboTa;
pelieHne

Pa3HOYPOBHEBBIX,  IPAKTUKO
OPHCHTHPOBAHHBIX,
MpOOJIEMHBIX  3a/1a4; (meTon
KIIIOYEBBIX 3a]1ad; METOIHUKA
«B3aUMOOOMEH 3aTAaHUAMUY );
co37aHNe rJIoccapus "
TBOPYECKHUX MIPOEKTOB.
DBpuUCTHIECKAs Oecena,
YaCTHYHO-TTOUCKOBBIH METOI
peleHus 3a/a4;
HCCIIeI0BATENbCKAS
JIEATENBHOCTD.

KontponsHas pabora
(mpoBepoyHas
pabota).
TectupoBanue
TEeMe.
I'moccapwuit o Teme.
3ammra TBOPYECKHX
MIPOEKTOB.
VYcerHblii onpoc.
NunuBuayanbHast
JIeSITeNTbHOCTb.
PenenzupoBanue
OTBETOB.
B3aumopenen3upos
aHme JOMAIITHUX
pabor.

1o

HCCIEOBaTh  IIOCTPOCHHBIE  MOJEIH C  HCIOJIb30BAHUEM
TEOMETPUYECKHUX MOHATHI M TEOPEM, ammapara anreOpsl; pemarb
NpakTHYeCKue  3ajadd, CBSI3aHHBIE  C HaXO0XJICHHEM
TeOMETPUYECKUX BEITUIHH.

PIT 4

BHaZ[CHI/IC CTaHJapTHBIMHU HpI/IéMaMI/I peuicHuA panuOHAJIIBHBIX U UPPALTNOHAJIBHBIX, ITOKA3aTCIbHBIX, CTCIICHHBIX,

TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CHCTEM, MCMOJIb30BAHUE TOTOBBIX KOMIBHOTEPHBIX TPpOrpaMM, B TOM YHUCJIC

JUIA TIOUCKA NyTHU PEIICHNA U WITIOCTpAalu pECIICHU ypaBHeHI/Iﬁ 1 HCPABCHCTB.

3naem:

Ypasuenus u nepasencmea

ONpENIeNICHUE PAaBHOCUIBHBIX YpPaBHEHHH, KOTAa MOSBIAIOTCA
MOCTOPOHHHUE KOPHHU, MPOUCXOAUT MOTEPsl KOPHEH; onperencHue
Y BUJIbI UPPALIOHAIBHOTO, II0Ka3aTeIbHOT0, JIOrapu(hMHUIECKOTO,
TPUTOHOMETPUYECKOTO YPABHEHUM, HEPaBEHCTB U MX CUCTEM;
OCHOBHBIE TIpHEMBbl (QJITOPUTMBI) pELIEHHs YpaBHEHUH U
HEpPaBEHCTB.

10

Jlexmun; nexkuus ¢
pazbopom
KOHKPETHBIX CUTYaIni
caMoCTosITeNbHAs paboTa;
pelieHne
Pa3HOYPOBHEBBIX,
OPUCHTHUPOBAHHBIX,
MpoOJIEMHBIX  3ajiad;

IIPAKTUKO

(meTon

KonTponbHast pabota
(mpoBepoyHas
pabora)
TectupoBanue

TeMe.
I'moccapuit o Teme.
3ammra TBOPYECKHUX
MIPOCKTOB.

1o




Ymeem:

Ypasnenus u nepagencmea

pemaTh panroHaJbHBIC, IOKa3aTeNbHBIE M JIOTapUPMIUECKHe
YpaBHEHHSI W HEPABEHCTBA, Hpocmeliue uppayuoHaibHule U
MmpucoHOMempuyecKue ypasHeHusl, ux cucmemsl,

COCTaBIISITh YPaBHEHUSA U HepageHcmeéa 1O YCIOBUIO 3aJadl;
UCTIOJIb30BaTh [UIS TPUOIMIKCHHOTO PEUICHUS YPaBHCHUH U
HEPAaBEHCTB (rpaduyeckuit  meron); n300pakaTh Ha
KOOPJIMHATHON IUJIOCKOCTH MHOXXECTBA PEIICHUH MPOCTEHIIUX
YpPaBHEHUU U UX CUCTEM.

Hmeem npakmuueckuii onvim:

Ypasuenus u nepasencmea

Pemarts panuoHanbHble, TPUTOHOMETPUYECKHE, MOKa3aTelbHEIE,
norapu(MHUYECKNE YPaBHEHUS W HEPABEHCTBA, U HX CHCTEMBI.
3ama4um ¢ mapamMeTpom.

N3o6paxaTh Ha KOOPAWHATHOM IIOCKOCTH MHOYKECTBA pEIICHUI
MIPOCTENIINX YPAaBHEHUI U UX CUCTEM.

IlocTpoeHns u wccinenoBaHHWSA MPOCTEHIINX MaTEeMaTHIECKUX
MoOJIeNEN.

KITFOYEBBIX 3aj1a4; METOINKA
«B3aUMOOOMEH 3aTAaHUAMUY );
Co3/aHne rJIoccapus u
TBOPYECKHUX MIPOEKTOB.
OBpucTHYCCKas Oecena,
YaCTUYHO-IIOUCKOBBIM METOJ
peleHus 3a/1a4;
HCCIIeI0BATEbCKAs
JIEATENBHOCTD.

VYeTHblii onpoc.
NnnuBuayanbHast
JIeSTENbHOCTD.
PeuensupoBanue
OTBETOB.
B3aumopenen3upos
aHme JIOMAIITHUX
pabor.

PIT7

C(l)OpMPIpOBaHHOCTL HpeILCTaBHeHI/Iﬁ 0 Iponeccax u SABJICHUAX, HMCIHOLIUX BepOﬂTHOCTHHﬁ XapakTep, O CTATUCTUYCCKUX
3aKOHOMEPHOCTAX B pC€aJbHOM MMHPCE, 00 OCHOBHEIX IOHSITHSIX 3HeMeHTapHOI>i TCOpUU BepOHTHOCTeﬁ; yMeHI/Iﬁ HaXOJUTh H
OLICHUBATL BEPOATHOCTH HACTYIIICHHUA COOBITHI B HpOCTGﬁmHX MPaKTUYCCKUX CUTyallUsIX MU OCHOBHBIC XapaKTCPUCTHUKU

CHy‘laﬁHHX BCJIMYHH.

3naem:
Dnemenmosl  KOMOUHAMOPUKU, CHMAMUCMUKU U  mMeopuu
eeposamuocmeil

TabIMYHOE W Tpa(HUUeCcKoe IPeICTaBICHHE MAaHHBIX; (OPMYJIIBI
4Yycia TEepPEeCTaHOBOK, COYETaHWH, pa3MENIeHHi; alrOpPUTMBbI
pemieHHs KOMOWHATOPHBIX 3a/ad; JJIEMEHTApHBIE W CIIOXKHBIC
COOBITHUSI; BEPOSITHOCTh M CTATUCTHYCCKAs YACTOTAa HACTYIUICHUS

Jlexium; IeKus ¢

az0opom
coObITHsL. P P | KonrpospHas pabora

KOHKPETHBIX CUTYyaIu

Gora: (mpoBepoyHas pabora)

Ymeem: camocTosTenbHas pabora; T

pemmenie €CTUPOBAHUE 110 TEME.
Dnemenmosl  KOoMOUHAMOPUKU, CMAMUCIMUKU U  Meopuu A3HOVDOBHEBAIX.  TIDAKTHKO I'moccapuit o Teme.
eéepoamHocmeil g I/IGH}II“EI OBaHHLI’X p 3ammra TBOPYECKHAX
MonenupoBare  pealbHblE CHTyallud Ha  SI3BIKE  TEOPUH é)o 6ne1v11)H1)1x sa a’lq. (MeTo HPOEKTOB.
BEPOSITHOCTEH M CTaTUCTUKH, BBIYHMCIISATH B NMPOCTEHIIMX CIydasx P flat; M| Vermsi ompoc.
BEPOATHOCTH COOBITHIL. KIOYEBLIX 3a/a%;  METOMMKA | prprwnprva mh as
Pemrats npocTeiiiye KOMOHHATOPHEIE 33124l METOIOM Hepebopa, | «B3aMMOOOMEH JIeATEbHOCTD.
a TaKKe C HCIOJNB30BAaHMEM HW3BECTHBIX (POPMYI;, BBIUUCIATH B | 3aMaHUSIMKY); co3nanue | PenensupoBanue
HpOCTeﬁ].HPIX ClIy4dasaX BEPOATHOCTU COOBITHH Ha OCHOBE Imoacyecra rioccapus u TBOPYECKUX | OTBETOB.
YHCIIa HCXO/I0B. TPOEKTOB. SBpuctnueckas | B3anmopereHsuposa

fecena, YaCTUYHO-MOUCKOBEIA | HAC AOMAITHAX
Hmeem npakmuueckuit onvim: ’ pabor.

METoJ peueHns 3amad;
Dnemenmosl  KOMOUHAMOPUKU, CHMAMUCMUKU U  Meopuu

N HCCIe0BaTEIbCKasT
eéepoamnocmeil
aHAIN3a PeanbHBIX YHCIOBBIX JAHHBIX, TIPEICTABICHHEIX B Buje | ACTTCABHOCTD.
JUarpamm, rpa)uKos;
aHanu3a WMHQPOPMAIMKM CTAaTHCTHYECKOro Xxapakrtepa. OueHka
BEPOSITHOCTEH  HACTYIUIEHHS  COOBITMH B HPOCTEHIINX
NPaKTHYECKUX CUTyarusx. OCYIIECTBIATh NPAKTHYECKUE pPacyeThl
mo ¢QopMmynaMm; TOJNB30BaThCA OIEHKOM W TPUKUAKOW TIpH
MPaKTUIECKHAX pacyeTax.
3 9man

PII1

C(l)OpMPIpOBaHHOCTL OCHOB CaMOpPAa3BUTHUA U CAMOBOCIIUTAHUA B COOTBETCTBUU C 06H1€‘{CHOB€‘{CCKI/IMI/I HOCHHOCTAMHU U HACaIaMU
TpaXKIaHCKOT'O 06HIeCTBa; TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOfITeJ’IbHOﬁ, TBOp‘{eCKOﬁ M OTBETCTBEHHOM JACATCIBbHOCTU.

3naem:
ITopTpeT CTyaeHTa YCIEIIHOTO [0 JUCIUIUINHE MATCMATHKA.
CaMOOIICHIBaHNE U OICHWBAHHWE YYCOHOW NEeATETHHOCTH ceOs U

11

Jlexium; neKus ¢
pazbopom
KOHKPETHBIX

KonTponbHast paboTa
(mpoBepouHast

cutyanuy pabora)




CBOHMX CBEPCTHHKOB.

IocTpoeHue coOCTBEHHOM TpaekTopuu oOpa3oBaHusi (COOCTBEHHBIC
CpelCTBa yueOHOM eI TeTbHOCTH).

MOTHBBI caMOPa3BUTHS U CaMOOOPa30BaHHUSI.

Ymeem:
IlocTaHOBKa W MpPHHATHE IENCH MNPEACTOSIIEH JeSTeIbHOCTH,
ONpENeNICHUe JIMYHOCTHOTO CMBICIA €€ C TOYKH 3PEHUs

OIIpeJIeIeHUsI CBOEr0 MECTa B COBPEMEHHOM OOILECTBE.
B03MOXXHOCTh CaMOCTOSITEIHBHOTO YCIIEIIHOTO YCBOGHUSI HOBBIX
3HAaHWM, YMEHUH K KOMIIETEHTHOCTEH, BKIIOYas OpraHHU3aLUIO
YCBOGHHS, T. €. YMECHUS YUUTHCS.

OcBoeHre O0mEeKyNbTYpHOTO Hacieans Poccun m o0meMipoBoro
KYJIBTYPHOTO HACJICANS.

CchopmupoBaHHOCTH  Y4eOHOW JEATENHHOCTH OpHCHTAIUs Ha
CozIep KaHKe U MpoLece y4eOHOH e TeIbHOCTH.

CrocoOHOCTH K IPOEKTUPOBAHUIO CBOEH YUeOHOI AesSTeNbHOCTH.

Hmeem npakmuueckuii onvim:

B pa3Butu y4eOHOI ACATEIBHOCTH U €€ MOTUBALIHU:

1. OcBocHHME yYaIIUMUCS OTACIBHBIX YYCOHBIX JCHCTBHIA,
CUTYAIIMOHHBIN MO3HABATEILHBIN HHTEPEC U MOTHBALIUS.

2. OObeuHeHnE YU4eOHBIX JEHCTBUH B EJIOCTHBIM aKT yueOHOMH
JCIATCIIGHOCTH, yCTOWYMBOCTH IIO3HABATCIILHOIO HHTEpEca M
CTaHOBJICHUE CMBICI000pasyromniel (yHKIIMK O3HABATCIILHOTO
MOTHBA.

3. Cucrema y4eOHOM JeATeIBHOCTH, 0000IEHHOCTh, YCTOUYUBOCTh
U U30HpaTeIbHOCTH

poBaHUC

MO3HABATCIbHBIX HWHTCPECOB,
HUHTEPECOB B

JOMHHU-
II03HaBaTCJIbHBIX HUepapxmmn
MOTHBAIIMOHHOM CHUCTEMBI, ITPUHATUC ITO3HABATCIIBHBIM MOTHBOM

dyHKIINH TOOYKISHHS ¥ CMBICIIOO0Pa30BaHHMS.

caMoCTosATeNbHAsT paboTa;
peleHue

Pa3HOYPOBHEBBIX,  MPAKTUKO
OpUCHTUPOBAHHBIX,
mpoOJIEeMHBIX 3amad;  (MeTox
KJIFOUEBBIX 3aj1a4; METOIuKa
«B3aMOOOMEH 3aTaHUSMIY);
CO3/IaHue rJIoccapus u
TBOPYCCKHIX MIPOEKTOB.
DBpHUCTHYECKAS Oecena,
YaCTUYHO-TTOMCKOBBIN METOJT
pelreHus 3aj1au;
HCCIICA0BATEIbCKAs
JIESITeIIbHOCTD.

TectupoBanue
TEME.
I'moccapuii no Teme.
3ammra  TBOPUYECKHX
IIPOEKTOB.
VYeTHblii onpoc.
NunuBuayanbHast
JIESITENBHOCTb.
PeuensupoBanue
OTBETOB.
B3aumopenen3upos
aHue JOMAITHAX
pabor.

1o

PM1

BJIAACHUC HAaBBIKAMH HOBH&B&TQHBHOﬁ, y‘Ie6HO-HCCHeZ[OBaTeHBCKOﬁ n HpOCKTHOﬁ JACATCIbHOCTH, HABBIKAMHU Pa3pCHICHUA
HpO6J’I€M; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATECIIPHOMY IIOMCKY MECTOJOB PCIICHUA IMPAKTHYCCKUX 3aaad, IMPUMECHCHUIO

Ppa3JIMYHbIX MECTOJO0B ITO3HAHU.

3naem:

CTpyKTypy NpPOCKTHOH W UCCICIOBATCILCKON JCATENFHOCTH,
KOTOpPasi BKIIFOYACT OOIUEe KOMIOHEHTEHI:

1. ToctaHoBKa mpoOIEMBI, CO3JaHUE MPOOJICMHON CHUTYAaIUH,
o0ecrieunBaroIeii BOSHUKHOBCHUE BOIPOCA, apTyMEHTHPOBAHUE
aKTyaJIbHOCTH MPOOJIEMBI.

2. BbIBWKEHHE T'MNOTE3bl, (OPMYJIHPOBKA THIIOTE3bl U pac-
KPBITHE 3aMbICIIa HCCIIEIOBAHUS;

3. TlmaHupoBaHHWE HCCIIEAOBATENLCKUX (TIPOCKTHBIX) paboOT H
BBEIOOP HEOOXOIUMOTO HHCTPYMEHTAPHSL.

4. Tlouck peureHUs MPOOJIEMBI, MPOBSACHUE UCCICIOBAHHS
(TIpOEKTHBIX PabOT) C MO3TAIHBEIM KOHTPOJIEM M KOppEKIHeH pe-
3yJIBTATOB.

5. llpencraBnenue (M3I0KEHUE) PE3yIbTATOB UCCICIOBAHUS MU
NPOJYKTa IPOCKTHBIX PabOT, €ro OpraHu3alms C IEIbI0 CO-
OTHECEHHUS C TUIOTE30i, 0()OpMIICHHE PE3yITETATOB ACATCIBHOCTH
KaK KOHCYHOT'O IIPOIYKTa, (POPMYIHPOBAHUEC HOBOT'O 3HAHHUSL.

6. OOcyxeHre W OIEHKAa IMOJYYSHHBIX Pe3ybTaTOB M IPHMeE-
HEHHUE WX K HOBBIM CHUTYAIUSIM.

Ymeem:

1. Bunets npobiemy.

2. CtaBUTH BOIPOCHL

3. BeraBurate rumnoTessl.

4. CTpyKTypHUpOBaTh TEKCTHI.

5. JlaBaTb onpeeaeHne MOHATHSM.

6. [InanupoBaHue KccaeI0BaTENILCKUX (IPOSKTHBIX) PadOT 1 BBIOOD

Jlekuuu; nexuus ¢
pasdopom

KOHKPETHBIX curyanui
caMoCTosATeNbHAsT paboTa;

pelicHue

Pa3HOYPOBHEBBIX,  IPAKTUKO
OPUEHTHPOBAHHBIX,
npoOJIeMHBIX 3amad;  (MeTon
KJIIOYEBBLIX 3a/ad4; METOUKA
«B3aUMOOOMCH  3aJIaHHUSIMMUY);
CO37aHKe rJIoccapus i
TBOPYCCKHX MIPOEKTOB.
DBpHUCTHYECKAS Oecena,
YaCTHYHO-TTOUCKOBBIMH METO]I
peleHust 3a/1a4;
HCCIIeI0BATENbCKAS
JIeSITEIILHOCTb.

KontponsHas pabora
(mpoBepodHast
pabota).
TectupoBanue
TEeMe.
I'moccapwuit o teme.
3ammra TBOPYECKHUX
MIPOEKTOB.
VYceTHblii onpoc.
WunuBuayanbHast
JIESITeIIbHOCTD.
PenensupoBanue
OTBETOB.
B3aumopenen3upos
aHme JIOMAIITHUX
pabor.

1o
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HEOOXOTUMOTO HHCTPYMCHTAPHSI.

- BBIJCJICHUEC MaTepuana, KOTOPBIH OyIeT HCHONB30BaH B HC-
CJICZIOBAaHUH

- mapaMeTphl (ToKa3aTenn) OINEHKH, aHaiu3a (KOJIMYeCTBEHHBIC U
KauyeCTBEHHBIE);

- BOTIPOCHI, Npe/iIaraeMble [Uisi 00CYKACHHS, H TIp.

7. Tlomck pemeHuss NpoOIEeMbl, TMPOBEACHUE MCCIEAOBAHUN
(IpOEKTHBIX PabOT) C TOJTAHBIM KOHTPOJEM M KOPPEKIHeH
Pe3yJIbTaTOB BKIIFOYAIOT:

- YMEHHE Ha0I01aTh;

- YMCHUS ¥ HABBIKH [TPOBEICHUS IKCIICPUMCHTOB;

- YMCHUE JIeaTh BBIBOJBI U YMO3AKITFOUCHHS,

- OpraHu3alyil HAOMIOACHUS, IUIAHUPOBAHHE W IPOBCICHHE
MPOCTEHINNX OMBITOB JJIS HAXOXKICHHUS HEoOXomumoil mHpopma-
MK ¥ POBEPKH T'UIIOTE3;

- UCTIOJIb30BaHKE Pa3HbIX HCTOYHUKOB HH(OpMaLny;

- o0Cy)KIIeHHE M OLICHKY MOJIyYE€HHBIX Pe3yJIbTaTOB U MPUMEHEHHE
UX K HOBBIM CHTYaIHSIM.

8. Ipencrarnenue (M3JI0KEHUE) PE3YJILTATOB HCCIICIOBAHUS WIH
NpPOAYKTa TMPOEKTHBIX pPaboT, ero OpraHu3aiys C Lelbio
COOTHECEHHS C THIOTE30M, 0popMIIeHE Pe3yIbTATOB JCSITEIBHOCTU
KaK KOHEYHOTO MpPOAYKTa, (QOPMYJIMPOBAHHE HOBOTO 3HAHUS
BKITIOYAFOT:

- YMEHHE CTPYKTYPHUPOBATH MaTepHa;

- o0cyxIeHHe, OOBSICHCHHE, J0KA3aTeNbCTBO, 3aIUTY PE3YIIbTAaTOB,
MOJATrOTOBKY,  IUIAHHUPOBAaHUE  COOOMICHUS O  IPOBEICHHUH
MCCIIE/IOBAHMS, €ro pe3ysbrartax M 3aiure (MOArOTOBKa BKIIOYAET
HE TOJIKO COCTABJICHHE TEKCTa, HO M MPE3CHTAIMI0 MaTepUalioB,
WUTIOCTPUPYIOLIHX, OOBSICHSIOUINX, JEMOHCTPUPYIOIIMX KaK cam
MPOLIECC UCCIICAOBAHMUS U €r0 CPE/ICTBA, TaK U PE3YJIbTAThI);

- OLEHKY MOJYYEHHBIX PE3yJbTATOB M MX MPUMEHEHHE K HOBBIM
CHUTYAIUSIM.

Hmeem npakmuueckuii onvim:

B yu4eOHO-HCCIICIOBATENBCKOW ¥ TPOCKTHOH JESTEIBHOCTH.
BHINOJIHATE TEOPETHUECKUE HCCIICIOBAHUS.
Teoperndeckoe wHccieOBaHHE — 3TO (OPMYJIMPOBAHUE OOIINX
3aKOHOMEPHOCTEH, TO3BOJSIIOIINX OOBSCHUTh paHEe OTKPBITHIC
(haKThI ¥ SMITUPUIECKUEC 3aKOHOMEPHOCTH.

Dmanvl npogederust ucciedo8aHus
1. ®opmynupoBaHue POOIEMBI.
2. [ToaroToBKa K MPOBEIICHHUIO HCCIICIOBAHUS:
- MpeNBapUTENBHBIN aHAIW3 HUMCIONICHCS WHPOPMAIMH, BBI-
JIBIDKCHUE THIIOTE3,;
- or0op MaTepuana, KOTOpPBIM OyAeT WCIIONB30BaH B HCCIE-
JIOBaHHHU.
3. IIpoBeaeHHe UCCIICIOBAHUS:
- aHaM3 U 0000IICHHNE PE3YITATOB HCCIIEOBAHUSI.
4. VznoskeHue pe3ysIbTaToB UCCIIEIOBaHUsI, UX MPE/ICTABICHHE.
5. O0cyxeHre, OICHKA TIOJTYYCHHBIX Pe3yIbTaTOB.

PM 2

TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHON WH(POPMAIMOHHO-TIO3HABATCIFHON JESTEIbHOCTH, BJAJCHHE HABBIKAMH
MONTy4YeHUsT HeoOXoAMMOW WH(OpMAaIKM W3 CIOBAapei pa3HBIX THIIOB, YMEHHE OPHMEHTHPOBATHCS B PAa3THUYHBIX MCTOYHHUKAX
nHpOPMANNHN, KPUTHYECKH OIICHUBATh M HHTEPIPETHPOBATH HH()OPMAIIHIO, TOTYyIaeMYIO U3 Pa3INIHBIX HCTOUYHUKOB;
yYMEHHE WCIIOIb30BaTh CPEACTBA HH()OPMALMOHHBIX M KOMMYHHUKAalIMOHHBIX TexHonorud (nanee - UWKT) B pemenun
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX M OPTaHM3allMOHHBIX 3ajad C CcOOJIIOJeHHEeM TpeOOBaHUH JPrOHOMUKH, TEXHHUKH
0€301acHOCTH, TMTHEHBI, pecypcocOepekeHN s, TPABOBBIX M ATHYECKHX HOPM, HOPM MH(OPMAIIMOHHOW O€3011aCHOCTH.

3naem:

®dopmupoOBaHUs  YYEOHBIX  BO3MOXKHOCTEH B  oOnactu
UCTIOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI C UCTIOIh30BAaHUEM pecypcoB OmbIMoTEeK

u Uutepuera. KoMnbroTepHas mpe3eHTaius.

13

.HGKIII/II/I; JICKIUA C

pasdopom

KOHKPETHBIX CUTYyanuii
caMocCTosATeNbHAsT paboTa;
pelieHue Pa3HOYPOBHEBBIX

KonrponbHas padora
(mpoBepoyHas
pabora)
TectupoBanue no
TEMe.




Ymeem:

MPAaKTUKO — OPHUCHTHUPOBAHHBLIX,

I'moccapuit no Teme.

cOop MHpOPMALMK B PA3THYHBIX HCTOYHHKAX, HEOOXOAUMYIO IS mpobneMHbIX  3ajatw;  (METOX | 3allMTa  TBOPUECKHX
PElICHHS MaTeMATHYeCKHX NpoOIeM, H IpPeICTaBIaTh ee B | ol 1CBBIX 3a]at MeTolKa ;}?:;(;ﬁ;zn oc
MOHATHOH opme. KommbroTepHas mpe3eHTausl. «B3aMMOOOMEH  3a/IaHUAMM»); I/IHILI/IBI/IL[yaIJ)'ILI—I.aﬂ
co3JlaHne rIoccapust u

JIeSITEIbHOCTb.
Hmeem npakmuueckuii onvim: TBOpHICCKUX TIPOCKTOB. | pepensupopanue
OCYIIECTBIATH pacuIMpeHHbIi TIOMCK undopMam | JBPHCTHYECKas becena, | orperos.
C HCIIONB30BaHNEM pecypcoB O6nbnmorek u MHTepHeTa. HaxomuTs 4aCTHYHO-TIOMCKOBBIN METOX | B3auMopeueH3supoB
B Pa3IMYHBIX MCTOYHUKAX HH(MOPMALMIO, HEOOXOAUMYIO MJisi | PELICHUS 3aja4; | aEme  moMarmHUX
peLICHUsI MaTeMaTHYeCKHX MpoOJjeM, M TPEICTaBIATh €€ B | mccliemoBaTelbeKas paboT.
NOHATHOH (hOpMe; IPUHMMATH PELIEHNS B YCIOBUSAX HEMOJHON M | jegrennHOCTD.
M30BITOYHOH, TOYHOH W  BEPOSTHOCTHOH  HWH(OpPMAIUH.
KomnrerotepHas npeseHTarusl.
PM 3

BJIaICHUC A3BIKOBBIMU CPEACTBAMU - YMCHHUEC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3pCHUS, UCIIOJb30BATh aACKBATHLIC

A3BIKOBBIC CPEACTBA.

3naem:

Bocnpusitue ycTHON M NMHCBMEHHON pedu, ONMpPENeNsiTh MOHSATHS,
MOHUMATH CMBICI MTOCTaBJICHHOW 3amaun. Pa3BuTue crocoOHOCTH
00OCHOBBIBATh CYXKJICHUS, MPOBOTUTH KJIacCU(pUKAIUIO
MaTeMaTHYECKUX OOBEKTOB.

IIpu€m normyeckoro 3amoMUHAHHUS y4eOHOW WH(MOpMAIUN
CaMOTIPOBEPKY IO BONpocaM y4eOHWKAa WM BOIIPOCAM,
COCTaBJICHHBIM CAMHM YyYaIlIUMCS; TIepecka3 B Mapax ¢ OMopoi
Ha KOHCIIEKT, IUTaH, rpad-cXeMy W Tp.; COCTAaBICHHE YCTHOM
WIA THChMCHHON aHHOTAIMM y4eOHOro TEKCTa C OMOpOod Ha
KOHCIICKT; COCTABJICHHE CBOJHBIX TaONuIl, rpad-cxeM U Tp.;
MOATOTOBKY JIOKJIAJIOB M HANHCaHWe peepaToB TEKCTa IBYX
BUJIOB — KOHCTaTHPYIOIIETO ¥ KPUTUYECKOTO — C OMOPOi Ha
KOHCIICKT, IUIAH TEKCTa TI0 OJHOMY WM  HECKOJIBKAM
UCTOYHHMKAM, B TOM YHCJE C omnopoil Ha MHTepHeT U myOiuKa-
IIUH B CPEICTBAX MAaCCOBOH WH(pOPMAIIHH.

Ymeem:

CTpyKTypHpOBaTh 3HAHWS, OCO3HAHHO W IIPOW3BOJBHO CTPOUTH
pedeBoe BEICKAa3BIBAaHHE

B YCTHOU M MUCHMEHHOM (hopMe.

Paborath ¢ MareMaTH4eCKMM TEKCTOM (CTPYKTypUpOBaHHE,

U3BJICUCHUE HEoOX0ANMOH nHpOpMaIUH). [IpoBoauThH
MH(OPMAIIMOHHO-CMBICIIOBOW aHaM3 JICKIIMU W y4yeOHOro TeKcCTa,
pacmo3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIE  BBICKA3BIBAHUS,

OTINYaTh THHOTE3Y OT (akTa. COCTaBISATH TEKCT HAYYHOTO CTHIIS;
paccyxnath W 0000mare. CHoCOOHOCTHP K SMOIHMOHAIHHOMY
BOCHPUSATHIO MAaTeMAaTHYECKHX OOBEKTOB, 3ajad, peIICHHH,
paccyxaeHuil.

Hmeem npakm UUeCKUIl OnbIim:

[IpruMeHATP MaTeMaTHYeCKyl0 TEPMHHOJOTHIO M CHMBOJHKY,
WCIIONB30BaTh pa3iM4HBIE S3BIKM MaTEMAaTHKH (CIOBECHBIH,
CHUMBOJHYECKHH, Tpadudeckuii). [[poBoINTs apryMeHTHPOBAaHHEIC
paccyXIeHus; JAenaTh JIOTHIeCKH OOOCHOBAHHBIE BBIBOIBI;
TIPUBOJINTH TOKA3aTEIbCTBA; OTIIMIATh JOKAa3aHHBIC YTBEPKICHUS
OT HE JOKa3aHHBIX;, SICHO, TOYHO M TPAMOTHO BBIPAKaTh CBOHU
MBICJIH B YCTHON U THChMEHHON peun. [IpHBOAMTH mpUMEpH U
KOHTPIIPUMEPBHL.

PaccmaTpuBaTh MHGOPMAIIHMIO, JaHHYIO B HECKOJBKHX Pa3IHMYHBIX
(dopmax (BepOasbHOM, YMCIIOBOM, POCTPAHCTBEHHO-BU3YAIBHOM), B
HUX B3aUMOCB3U U CACIAaTh HA 3TOH OCHOBE BBIBO/IbI.
VYcraHaBaMBaTh XapakTep CBiI3W YacTed WHGOpManuu, KOoTopas
MpelcTaBjieHa B BHIE TaOIuIl, rpaduKoB, JuarpamMm | Ip.

Jlexium; neKus ¢

pazbopom KOHKPETHBI]
CUTYyaIUK; CaMOCTOSITEIIbHA
paborta;

pelieHue Pa3HOYPOBHEBBIX
MPAKTHKO — OPUEHTHUPOBAHHBIX,
mpoOJIEeMHBIX 3amad;  (MeTox
KJIFOUEBBIX 3aj1ay; METOIuKa
«B3aUMOOOMCH  3aJIaHHUAMMU);
CO3/IaHue rJIoccapus u
TBOPYCCKHIX MIPOEKTOB.
DBpHUCTHYECKAS Oecena,
YaCTUYHO-TTOMCKOBBIN METOJT
peleHust 3amay;
HCCIICA0BATEIbCKAs
JIESITeIIbHOCTD.

KonTponbHast paboTa
(mpoBepodHast
H paboTa).
TectupoBanue
TEeME.
I'moccapuit o Teme.
3ammra TBOPYECKHX
IIPOEKTOB.
VYeTHblii onpoc.
NnnuBuayanbHast
JIeSITeTTBHOCTb.
PeuensupoBanue
OTBETOB.
B3aumopenen3upos
aHme JOMAIITHUX
pabor.

1o

PIT 6

BJIaACHUC OCHOBHBIMU TIOHATHUAMU O INNIOCKUX W HNPOCTPAHCTBCHHBIX I'COMCTPUUCCKHUX (bnrypax, nux
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OCHOBHBIX CBOMCTBax; C()OPMHPOBAHHOCTh YMEHHUS Paclio3HaBaTh HA YEPTEKaX, MOJACISIX U B pealbHOM

MHpe reoMeTpruecKue GUrypbl; IPUMEHEHNE U3YUECHHBIX CBOMCTB reoMeTpudeckux puryp u popmyn s

pelICHUA TCOMCTPUYICCKUX 3a1a4 U 3a/la4 C IPAKTHUYCCKUM COACPIKAHUCM.

3naem:

T'eomempuas

B3aumMHoe pacnonoxxeHue NpsIMbIX U IIOCKOCTEH B IPOCTPAHCTBE.
OcHoBHBIE TOHATHS 00 OOBEMHBIX TEOMETPHYECKHUX TeslaX, MX
OCHOBHBIE CBONCTBa M Mpu3Haku. [IpenctaBieHne o MpaBUIbHBIX
MHOTOTPaHHUKaX (TeTpa’ap, Ky0, OKTasap, JOAEKadIp, HKOCAdIP)
U 0 Teynax BpameHus. Pacrmo3HaBaTh Ha MOJENSIX M YEpTEXax,
BUAbl cedeHH. DopMmyrnbl Iuiomaneld OOKOBOW W ITOJHOW
moBepxHOCTeH. DopMyIel 006eMOB. MeTon BRIYHCICHUST 00BeMa
Yyepe3 ONpeNeNeHHBII HHTETpall.

Ymeem:

T'eomempus

Pacrio3naBaTe W aHaNM3MpPOBATH HA YEPTEXKAX, MOICIAX U B
pearsHOM MHUpe: B3aUMHOE PACIIONIOXKECHHE MPSIMBIX M TUIOCKOCTEH
B MIPOCTPAHCTBE M T€OMETPUIECKHE TeNa. BEITIONHATE YePTEKH 1O
YCIOBHIO 33/lad4ll W CTPOUTH pa3IUYHBIE BHIBl CEYCHHIL.
[IpuMeHATh OCHOBHBIE CBOICTBA, MPU3HAKH, (PAaKThI, (POPMYJIBI JUIS
pelICHHsT CTePEeOMETPUYECKAX  3amad (YMETb HX BBIBOJMTD).
Hcnonp3oBath NpHOOpETEHHBIE HABHIKM B IPAKTUYECKOH Jes-
TEJILHOCTH JUISl BBIYHCIICHHSI 00bEMOB H IUIOIIAJICH IIOBEPXHOCTEH.

Hmeem npakmuueckuii onvim:

T'eomempuas

Pacno3naBarb B OKpYXKaromeM MUpE MPEIMETHI -
MPOCTPAHCTBEHHBIE (OPMBI, TeNla; BBIMIOJHATH YEPTEKHU II0
YCJIOBHUIO 3ada4u. Haxom/m, HCU3BCCTHBIC JJICMCHTHI, IIJIOIIAOAN U
00BEMBI I/ICCHGILOBE[HI/IH
NPaKTHYECKUX CHUTyallui Ha OCHOBE H3Y4YEHHBIX (QOpMYyIT U
CBOIICTB MPOCTPAHCTBEHHbBIX (bOpM n TCJI, MHCHOOJb3ysd MpHU
HCOGXOHI/IMOCTI/I CIIPAaBOYHUKN W BbIYUCIUTCIIBHBIC YCTPOﬁCTBa.
I/ISMepHTL JJIMHBL  OTPE3KOB, BCJIWYHUHBI YIJIOB, HCIIOJIB30BATH

TCJI, CTPOUTH pa3JIMYHBIC CCUCHUS.

(hopMymBI U HAXOXKICHHS MEPHUMETPOB, IUIOMANeH W 00BEeMOB
TEOMETPUIECKUX (QUTYD U TEIL.

Jlexuuu; exmus ¢ pazdopom
KOHKDPETHBIX
caMoCTosITeNbHAs paboTa;
peleHne
MPAaKTUKO — OPUCHTHPOBAHHBIX,
MpoOJNeMHBIX 3a1av;,  (MeTox
KIIIOUEBBIX 3a/1ad4; METOIUKA
«B3aMMOOOMCH  3aJ[aHUSAMUY);
CO3/IaHuE rioccapus u
TBOPYECKHUX MIPOEKTOB.
OBpucTHYecKas Oecena,
YaCTUYHO-TIOUCKOBBI  METOJ
petieHust 3a1ad4;
HCCIEN0BATENBCKAS
JIEATEILHOCTD.

CUTyaLU}

Pa3HOYPOBHEBHIY

KonTponbHas pabora
(npoBepouHas pabora)
TectupoBaHue 1o Teme.
I'moccapuit o Teme.
3ammra  TBOPYECKUX
MPOEKTOB.

VYerHblii onpoc.
WNuauBuyanbpHas
JIeSITENbHOCTbD.
PeuensupoBanue
OTBETOB.
B3anMmopenenzupoBan
¥e TOMAaITHUX padoT.

PIT 8

BJIAACHUEC HaBbIKaMH MCIIOJIB30BaHM I'OTOBBIX KOMIIBIOTCPHBIX IPOIrpaMM IpH PEIICHUHU 3a1a4.

3naem:

IPOTPaMMHBIE TIPOJAYKTHI U KX OCHOBHBIC
xapakrepuctuku (Microsoft Word;

Microsoft PowerPoint; MicrosoftExcel);
CYIIHOCTh PabOTHI ¢ KOMITBIOTEPOM KaK CPEICTBOM
yIpaBiieHUs] HH(opMaIuei;

CYIITHOCTDb paGOTBI B UHTCPHCTC U MMOJTYYCHHUA
nH(pOpMaIny B TII00ATBHBIX CETSX;

DJIEMEHTHI BBIYUCIUTEILHOU MaTEMAaTUKU,
TEXHOJIOTHIO cOOpa aHann3a U 00pabOTKH
MaTeMaTHYECKON HHpOpMAIINH;

O CTaTUCTUYCCKUX METOAaX UCCIICA0OBAHUA N

00paboTku nHOpMaIuy.

Ymeem:
KIJIACCHU(UITUPOBATH IPOTPAMMHBIC TTPOIYKTHI,

Jlexum; IeKIus ¢

pazbopom

KOHKPETHBIX CHUTYallUi;
caMoCTOsATeNIbHAsT paboTa;
peleHue Pa3HOYPOBHEBEIX,
MPAKTUKO — OPUCHTHPOBAHHBIX,
poOJIeMHBIX 3a/1a4; (METoJ

KITFOYEBBIX 3a7a4; METOAHKa
«B3aUMOOOMEH  3aJaHUSAMHMY);
CO3/IaHHUE TII0CCAPHS U
TBOPYECKHX IPOEKTOB.
DBpuctuyeckas odecena,
YaCTUYHO-ITOMCKOBBINA METO/I
peleHus 3a/1a4;
HCCIIeIoBaTebCKast
JESITEIbHOCTD.

KontponsHas pabora
(mpoBepouHas
pabora)
TectupoBanue o
TeMe.
I'moccapuit o Teme.
3amuTa TBOPIECKUX
MIPOEKTOB.
VYcrHeIi onpoc.
WnauBuayanbHast
JIeSITeTTBHOCTbD.
PenenzupoBanue
OTBETOB.
B3anmopenenzupoBan
Ue TOMAITHHUX padoT.
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BBITIOJIHATH CAMOCTOSITEIbHBIN MOMCK HH(OpMAINN
HEOOXOIMMOM ISl PEIIeHUsI MAaTEMaTHYECKUX U
MPUKIIAIHBIX 3a]1a4;

UCTIOJIb30BaTh, XPaHUTh U IiepepadaThiBaTh
nH(pOpMaIHIo ¢ MPUMEHEHUEM

BBIUMCIUTEIFHON TEXHHUKHY;

noJTy4aTh HH(GOPMAITUIO U3 TI100aTbHBIX CeTeH,
IIO3BOJIAIOIYIO PACIIMPUTh CBOW YPOBEHb 3HAHUM.

Hmeem npakm UUeCKUIl OnbIm:

MeTOoAaMu 00pabOTKU M UHTEPIIPETUPOBAHHMS
pEe3yabTaTOB SKCIIEPHMEHTA,

OCHOBHBIMHM METOJIaMH, CTIOCO0AMH U CPeACTBAMHU
MOJTYYCHUSI, XpaHESHUsI U TiepepaboTKu HHPOPMAIIHH;
OCHOBAaMHU PabOTHI C KOMITBIOTEPOM KaK CPEICTBOM
yIpaByieHUs] HH(pOpMaIy Ha YpOBHE, ITO3BOJISIONIEM
UCIIOJIb30BaTh KOMITBIOTEPHYIO TEXHUKY U
CTCIHATH3UPOBAHHBIC KOMITBIOTEPHBIE TPOTPAMMBI.

2. Mecmo oucyunaunsl 6 cmpykmype o0pazo8amenbHoil npozpammol
JuctumimHa oTHOCHTCS K 0a30Boit uacTu. E€ ocBoenue ocymectisiercs B 1, 2 cemecTpax.

HanmeHoBaHMe TUCIIHMILINH, Kon n HanmMeHoBaHUE pe3ynbTaTOB (KOMITCTCHITHH)
OTIPEIEISAIONINX

No

/o
MEXIUCITUTUTHHAPHBIC CBS3U

IIpeowecmeyrougue oucyuniunsl

1) bopmupoBaHe NPEACTABICHHNA O MaTeMaTHKE KaK O METOZC ITO3HAHUS
JIEHCTBUTEIILHOCTH, MO3BOJISIIOIIEM OMUCHIBATh U U3Y4aTh PealbHbIE MPOLIECCHl U
SIBJICHUS;

2) passutie yMmeHud paboTaTh C y4eOHBIM MATEMATHYECKUM TEKCTOM
(aHaNMM3MPOBATh, U3BICKATh HEOOXOAUMYI HH(GOPMAIIHIO), TOYHO U TPAMOTHO
BBIPaXKaTh CBOM MBICIH C MPUMEHEHHEM MAaTeMaTH4YeCKOW TEPMHUHOJOTUU H
CUMBOJIMKY,  TPOBOJWUTh  KiIacCHU(UKAIMK,  JIOTHUYCCKUE  OOOCHOBAHUS,
JTOKa3aTeIbCTBA MATEMAaTHUECKIX YTBEPKACHUI,

3) pasBuTHE TIPEICTABICHHUIA O YHCIIE M YACIOBBIX CHCTEMaX OT HATYPAIBHBIX 10
NEHCTBUTENBFHBIX YHCEJN; OBJAJCHHE HABBIKAMH YCTHBIX, ITHCHMCHHBIX,
HHCTPYMEHTAJIHHBIX BEIYUCIICHHI;

4) oBmajicHNEe CHUMBOJIGHBIM SI3IKOM  aiureOphl, MPUEMaMH  BBIIOJHEHHS
msza) TOXXIECTBEHHBIX IPeoOpa3oBaHUil BBIPAXECHUH, PEIICHHs] YpaBHEHHH, CHCTEM
YpaBHEHUH, HEPaBEHCTB U CHCTEM HEPABEHCTB; YMEHHUS MOJEIMPOBATH
1 peanbHbIe CUTYallMd Ha SI3bIKE areOphl, UCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
Hupopmamuxa (ocnosnasn UCTIONB30BAaHUEM  amliapata  aureOpbl, HMHTCPIPETUPOBATH  MMOTYYCHHBIH
wKona) pe3ynbTar;

5) opnazeHre CHCTEMOIl (YHKIHOHANBHBIX MOHATHH, pa3BUTHE YMEHHSI
HCTIONB30BaTh (DYHKIIMOHATBHO-TpaUUIECKie TPEACTABICHUS U1 PEIICHHS
pa3IMYHBIX MaTeMAaTHYeCKHUX 3a1ad, UISI ONMHCAHWS W aHajh3a pealbHBIX
3aBUCHUMOCTCH;

6) oByajicHHE TEOMETPUUYCCKUM SI3BIKOM; Pa3BUTHE YMEHHS HCIOJIb30BATh €r0
IUTA OTIMCaHWS MPEIMETOB OKPYXKAIOIIETO MHUpPA; Pa3BUTHE IPOCTPAHCTBEHHBIX
MpeCTaBICHAN, W300pa3UTENbHBIX yMEHHWH, HAaBBIKOB T'COMETPHUYCCKUX
IIOCTPOCHMI;

7) popMHUpOBaHHE CHUCTEMATHYECKUX 3HAHHA O I[UIOCKUX (GHUrypax H HX
CBOMCTBaX, MPEACTABICHUI O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJaX; pa3BUTHE
YMEHUM MOJEIMPOBAHUS pEANbHbIX CHUTyalluii Ha SI3bIKE T'€OMETPHH,
HCCJIeIOBAaHUSI TOCTPOCHHOM MOJENIM C HCHOJIb30BAaHUEM T'€OMETPUUYECKUX

Mamemamuka (ocHoéHas
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NOHATHH W TeopeM, armapara aireOpbl, pelIeHHs TI'eOMETPHYECKUX W
MPaKTHYECKHX 3ajad;

8) oBmameHne mpocTefmMMH  COCOOAMH  MPEACTABICHMST W aHAIM3a
CTaTUCTUYECKUX JaHHBIX; (JOPMHUpOBaHME NPENCTABICHUH O CTATHCTHYECKUX
3aKOHOMEPHOCTSIX B PEAJTbHOM MHPE M O Pa3IMYHBIX CIOCO0aX MX M3Y4EHHS, O
MPOCTEHIINX  BEPOSTHOCTHBIX MOJENAX; pPAa3BUTHE yMEHWH  H3BJICKAaTh
nHdopMmanmio, NpeACTAaBICHHYI0 B Ta0muIax, Ha Jauarpammax, rpadukax,
ONHUCHIBATE ¥ aHAJIM3MPOBAaTh MAacCHUBBI YHCIOBBIX JAHHBIX C TOMOIIBIO
MOJXOSIIINX ~CTaTUCTHYECKHX XapaKTePUCTHK, HWCIOJIb30BaTh MOHHUMaHHE
BEPOSITHOCTHBIX CBOKWCTB OKPYXKAIOIIUX SBJICHUN IIPU IPUHSATUU PELICHUI;

9) pa3BuUTHE yMEHHUIT MPUMEHSATh W3yUCHHBIC TIOHATHUS, PE3YIbTATHI, METOBI IS
peleHust 3a/iau MPaKTHYECKOTO XapakTepa U 3ajay M3 CMEXHBIX JIMCLHIUINH C
UCTIONIb30BAaHMEM MPU HEOOXOANMOCTH CIIPAaBOYHBIX MaTEPHANIOB, KOMIIBIOTEPA,
MIOJTb30BAThHCS OIIEHKOW M NPUKUIKON P MPAKTHYECKHUX PacuETax;

10) popmupoBanre HHOOPMALMOHHOW W  AITOPUTMHUYECKON  KYJIBTYpBI,
(bopMupoOBaHUE MPEICTaBICHHUS O KOMIBIOTEpE KaK YHUBEPCAILHOM YCTPOHCTBE
o0paboTkn wH(pOpMamMyM; pa3BUTHE OCHOBHBIX HAaBBIKOB M  yMEHHH
UCTIONIb30BAHHSI KOMITBIOTEPHBIX YCTPOMCTB;

11) bopMupoBaHne mpencTaBiCHUS OO0 OCHOBHBIX HW3YYaeMbIX MOHITHSIX:
nHpopManus, aropuT™M, MOJIENIb — U UX CBOMCTBAX;

12) pa3BuTHEe ~ aNTOPUTMHYECKOTO  MBINUICHHS,  HEOOXOAMMOTO ISt
mpo¢eCCHOHATIBHON AEATEIFHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE
YMEHUH COCTaBUTb M 3alMCaTh AITOPUTM JUIi KOHKPETHOTO HCIOJHUTEINS;
¢opMupoBaHHEe 3HAHUH 00 AITOPUTMHUYCCKUX KOHCTPYKIHSX, JIOTHUECKHX
3HAUEHMSAX U OTEepanusixX; 3HaKOMCTBO C OJJHAM M3 S3bIKOB IPOTPaMMHPOBAHUS U
OCHOBHBIMHM QJIITOPUTMHUYECKUMH CTPYKTYpaMH — JIMHEWHOH, YyCJIOBHOH u
HUKIAYECKOM;

13) bopmupoBanne  ymeHuit  dopMamM3aMM M CTPYKTYPHUPOBAHUS
nHdopmanmy, yMEHUS BBIOMpaTh CHOCOO TpENCTaBIEHHS JaHHBIX B
COOTBETCTBUM C IIOCTaBICHHOW 3ajaueii — TaOaMibl, CXEMBbl, TIpaduKH,
JUarpaMMBbl, C HCIIOJIb30BAHHEM COOTBETCTBYIOLIUX MPOTPAaMMHBIX CPEJICTB
00paboOTKH JaHHBIX;

14) popMHupoBaHHE HABBIKOB M yMEHHMH OE€30MACHOT0 MW ILEIECO00Pa3HOro
MOBEICHU TNpH paboTe C KOMIBIOTEPHBIMH TNporpamMMaMu u B VIHTepHeTe,
yMeHHs cOOJII01aTh HOPMBI MH(OPMALIMOHHOW TUKH U TIpaBa.

Hngpopmamuxa (ocnoenan
wKona)

Du3uka (0CHOGHAA WIKO1A)

1) bopmupoBaHe MPEACTABICHHI O 3aKOHOMEPHOW CBSI3H M MO3HABAEMOCTH
SBJICHUH  mpupoabl, 00  OOBEKTHMBHOCTM  HAy4YHOTO  3HaHWA; O
cucTteMoo0Opa3yromeil ponu GpU3NKK JUIs Pa3BUTHS APYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH ¥ TEXHOJIOTMH; HAyYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa M3y4EHUs
OCHOB CTPOEHHS MaTepuu 1 QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKH;

2) hbopMupoBaHHe MEPBOHAYATBHBIX MPEICTABICHUM O (U3UUECKOM CYIITHOCTH
SBICHUM TpUpOAsl  (MEXaHWYECKHX, TEIUIOBBIX, OJICKTPOMArHUTHBIX |
KBAaHTOBBIX), BHJaX MaTepHH (BEIIECTBO M TIIOJIE), IBIDKEHHH KakK CIIOCO0e
CYIIECTBOBAHMS MAaTCPUH; YCBOCHHE OCHOBHBIX HJIEH MEXaHHKH, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI O CTPOCHUH BELIECTBA, JIEMEHTOB JIEKTPOJUHAMHUKH U
KBaHTOBOM (DM3WKH; OBJIAJCHUE IOHATHHHBIM ammapaTtoM M CHMBOJHYECKHM
SI3BIKOM (PH3HKHY;

3) mpuobpereHre  OMbITA MPUMEHEHHS HAYYHBIX  METOJOB  IMO3HAHHUS,
HaOmMoNeHUsT  (U3MYECKUX  SIBJICHMH, TPOBEACHHS  OMNBITOB,  IPOCTHIX
9KCIIEPUMEHTAIBHBIX HCCIEIOBaHUM, IPSIMBIX WM KOCBEHHBIX HM3MEPEHUH ¢
UCIIONIb30BAaHMEM aHAJIOTOBBIX M IM(POBBIX HM3MEPUTEIBHBIX HPUOOPOB;
MOHMMaHHE HEN30€KHOCTH MOTPEITHOCTEH JF0OBIX U3MEPEHNIT;

4) nonnmanne GpU3NYECKUX OCHOB M MPUHIMIIOB JACUCTBUS (pabOThl) MAIIUH U
MEXaHHU3MOB, CpEACTB TEPEABMKEHHS W CBS3H, OBITOBBIX HPUOOPOB,
MIPOMBIIIVICHHBIX TEXHOJOTMYECKHUX IPOIECCOB, BIMSIHUS MX Ha OKPY’KarOUIYIO
Cpemy; OCO3HaHME BO3MOXHBIX IIPUYHMH TEXHOTCHHBIX M OIKOJOTMYECKUX
KatacTpod;

5) oco3HaHne HEOOXOAMMOCTH MPUMEHEHHS TOCTHKCHUH (DM3HKU U TEXHOJIOTHIA
JUISl PAlIMOHAILHOTO [TPUPO/IONIONH30BAHHMS;

6) oprmajieHre OCHOBaMH 0OE30MACHOTO WCIOJB30BAHUSI ECTECTBEHHBIX U
WCKYCCTBEHHBIX JJICKTPUYECKUX W MArHUTHBIX TOJICH, SJIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX MOHH3HPYIOIINX HM3IY4YCHHI
BO M30€XKaHHE MX BPEJHOTO BO3/ICHCTBHUS HA OKPYKAIOIIYIO CpEely U OpTaHHU3M
YeJIOBEKa;

7) pa3BuTHEC yMEHHs IUIAHMPOBATH B IIOBCCIHCBHOM )KM3HH CBOM ICHCTBHUSI C
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MPUMCHCHHUEM TIOJIYYCHHBIX 3HAHWN 3aKOHOB MCXAHHKH, JJICKTPOIMHAMUKH,
TEPMOAWHAMHKH U TEIUIOBBIX SIBIICHHUH C IETBIO COSpEeKESHUS 3T0POBBS;

8) bopMupoBaHHe TpEACTABICHHHA O HEPAIMOHATBHOM  HCIIOJIb30BAHUN
MPUPOIHEIX PECYPCOB W DHEPTHH, 3arps3HEHUN OKPYXKAlomeH cpemsl Kak
CJIEICTBHE HECOBEPIIICHCTBA MAIITHH U MEXaHU3MOB.

IHocneoyrouwue oucyuniunst

1 | Cmamucmuxa OK1,2.3,4,12; IIK 1.8

3. O0vem oucyuniunbl 6 3a4emMHbIX COUHUUAX C YKAZAHUEM KOJIUYECHEa AKA0eMUUECKUX YaACO8,
6bl0e/IeHHBIX HA KOHMAKMHYI0 padomy odyuarowuxca ¢ npenooasameem (no 6uoam y4eoHvix
3aHAMUIL) U HA CAMOCMOAMETbHYI0 padony

Pacnpeodenenue ponoa epemenu no cemecmpam u 6u0am 3aHAMuUIl

Buner 3ansTuit ouHast popma 00ydeHus 3ao4Has popma oOyueHUs

Hrtoro yacos 356 u. 356 u.

Jlexmuu (4ac) - -

[TpakTHueckue (CEeMUHAPCKUE) 3aHATUS 234 20

(uac)

JlaGopaTtopHbie paboTHI (4ac) - -

CamocTosrenbHas pabora (4ac) 120 334

Koncynbranuu 2 2

Kypcosoii npoexT (pabora) (+,-) - -

KontponbHas padoTta (+,-) - +

DK3aMeH, ceMecTp /Jac. 1,2 cemecmp 1,2 cemecmp

3auet (muddHepeHITMPOBAHHBIN 3a4eT), - -

cemecTp

KoHntponbHas pabota, cemectp - 1;2

4. Cooeporcanue oucyuniunvl, CHpyKmypupoeannoe no memam (pazoenam) ¢ yKazanuem
0MEeOeHNn020 HA HUX KOJIUYeCHEa AKAOEMUYECKUX YACO8 U U006 YUEeOHBIX 3aHAMUIL
4.1. Cooepircanue oucuyuniunsl

Ne | Pazoen oucyunaunsl Bunpl yueOHBIX 3aHATHIA, CpeactBa v TEXHOJIOTHUH OLEHKU
/ BKJIIOYasi CAMOCTOSTEIIbHYIO (Yyemublil onpoc, no020mosKa
n paboTy CTyIeHTOB U 00K1a008, NOO2OMOBKA Nepe3eHmMayull,
TPYIOEMKOCTB (B cobecedosanue, nucbMeHHas paboma,
aKaJIeMUIEeCKUX Jacax). mecm, UHOUBUIYATbHble 3a0aHUsl U Op.)

IIpaktuaecku | CamocTosTe

€ 3aHATHS, JbHAS
qac pabota, yac
1 cemecmp
1 | Paznen 1. Anzeopa. 32/4 5/30 [IpakTukyMm.
1. Kopnu u cmenenu. TpenupoBouHas pabora.
1.1. Kopens creniern N> 1 u ero YpaxKHeHus.

CBOMCTBA.

1.2. Crenens ¢ panroOHaIbHBIM
[IOKa3aTejIeM U €€ CBOMCTBA.

1.3. CBoiicTBa CTENEHN C AEWCTBUTEILHBIM

Konrponbhas paboTal,2,3,4,5,6,7,
(mpoBepounas pabota)
Pabora co cOOpHHKOM 3a/1a4, OTBETHI
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MOKa3aTeIIeM.

2. Jlozapugpm.

2.1. Jlorapudm gwucia.

2.2. OcHoBHOE Norapudmuaeckoe
TOXKZIECTBO.

2.3. Jlorapugm npou3BeACHUs, YaCTHOTO,
CTETICHH; TIEPEeX0/l K HOBOMY OCHOBAaHHIO.
2.4. JlecITUYHBINA U HaTypaJbHBIN
sorapumsl, yucio € .

3. OcHnoebl mpuzonomempuu.

3.1. CuHyc, KOCHUHYC, TAHT€HC, KOTAHT'€HC
MIPOM3BOJILHOTO yTJIa.

3.2. Paguannas mepa yria.

3.3. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
qucna.

3.4. OCHOBHBIE TPUTOHOMETPHUECKUE

Ha BOIIPOCHI.
Pemenne xauecTBEHHBIX U
MPaKTUYIECKUX 3a]1ad.
TectupoBaHue 1o Teme.
CocraBiieHHE OIIOPHOTO KOHCIIEKTA 1
TJI0CCapHs MO TEME.

PaboTa ¢ paznaTo4HbIM,
JIEMOHCTPALMOHHBIM MaTEePUaJIOM H C
HAarJISTHBIMU [TOCOOUSIMHU.
WNuauBuayatbHeId B GPOHTATBHBIN
orpoc.

[IpocnymuBanue u 06cyxacHne
JIOKJIa70B (pedepaToB) CTYACHTOB.
B3anmopeneH3npoBanue JOMalIHuX

TOXJECTBA. pabor.

3.5. ®opmyIbl IpUBEAEHUSL.

3.6. CuHyc, KOCUHYC ¥ TaH['€HC CYMMBI U

Pa3HOCTH JBYX YIJIOB.

3.7. CuHyC ¥ KOCUHYC ABOMHOTO yIJIa.

3.8. ®opMyIIEI TOJIOBUHHOTO YTIIA.

3.9. IIpeoOpa3oBaHUsI CyMMEI

TPUTOHOMETPUYECKUX (QYHKIIHH B

MIPOU3BEICHUE U ITPOU3BEIICHNUS B CYMMY.

3.10. IIpocTeiinire TpUTOHOMETPHUIECKHE

ypaBHEHHS 1 HEPaBEHCTBA.

3.11. ApkcuHyC, apKKOCHHYC, apKTaHI'€HC

qHCIa.

Pasnen 2. @yukyuu. 28/4 6/30 IIpakTukym.

1.1. O6nacTp onpeneieHUus] © MHOXECTBO TpenupoBouHas pabora.
3HAYCHUH. VIIpaKHEHHS.

1.2. T'padux (_’pyHKLEI/m. [TocTpoenune KoHTponbHast pa6ota8,9

rpaduKoB QyHKITHIA, 3aJaHHBIX (poBepouHas paboTa)
Pa3IMIHBIMHU CTIOCOOAMH. Pa6oTa co cOOPHUKOM 33714, OTBETHI
1.3. CgoiicTBa (hyHKIHH: MOHOTOHHOCTS,

YETHOCTh ¥ HEYETHOCTb, TIEPHOIUIHOCTS, Ha BOTIPOCEL.

OTpAHHUCHHOCTS. Pemmenne ka4ecTBEHHBIX U

1.4. TIpoMexxyTKH BO3pacTaHUs U HPAKTHICCKUX 3a/1ad.

yObIBaHUS, HAUOOJIbIIIEe U HAUMEHbBIIIEE TecTupoBaHue 1o TEME.

3HAYCHUS, TOUYKH IKCTPEMyMa CocTraBiieHre OITOPHOTO KOHCIIEKTA U
(JIOKaIBbHOTO MaKCUMyMa 1 MUHUMYMa). II0CCApHs 110 TeMe.

I'paduueckas nHTEpIpeTanns. PaGoTa ¢ pa3aTouHbM,

1.5. Obparnas dynkus. Ipagui JIEMOHCTPAIMOHHBIM MaTEPHAIIOM H C
06paTHOH QyHKIHH. HAarJSITHBIMHU TOCOOMSIMHU.

1.6. CTeHeHHaH"(I)y}IKLII/Iﬂ C HaTypaJIbHbIM VHAMBHAYaTbHBI H POHTATBHBI
IoKazaTesieM, e€ CBOMCTBA U rpaduK.

1.7. TpuroHoMeTpuieckne GyHKIUH, UX orpoc.

CBOHCTBA ¥ TpaduKy; MEPUOIUIHOCTS, IIpocnymmBatue u obeysxerue
OCHOBHO#T MEPHO/L. JOKITaI0B (pedepaToB) CTYICHTOB.
1.8. Ioka3zarenbHast GyHKIUS B3aumopeneH3upoBaHue 1OMaITHUX
(3xcTioHeHTa), € cBoicTBa U TpaduK. pabor.

1.9. Jlorapudmuueckas GpyHKIms, €€

CBOICTBa U TpaduK.

1.10. Ilpeo6pa3zoBanus rpaduKoB:

TapaJuIeNIbHBII TepPeHOC, CHMMETPHS

OTHOCHTEJIFHO OCeH KOOpAMHAT.

Paznen 3. Hauana mamemamuueckozo 29/4 6/30 [IpaxTukym.

ananusza
1.1. TlonaTHe 0 MPOU3BOIHOM (PyHKIINH,
(bU3MYECKN ¥ TeOMETPUIECKUI CMBICIT
IIPOU3BOIHOM.

1.2. YpaBHeHHe KacaTeIbHON K TpaduKy
GbyHKIMN.

1.3. IIpou3BoiHBIE CYMMBI, pa3HOCTH,
MIPOM3BEACHUS, YACTHOTO.

1.4. TIpon3BOAHBIE OCHOBHBIX

TperupoBouyHas padora.
YipaxxHeHusl.

KoutpoasHas paboral0,11,12,13
(mpoBepouHas padbora).

Pabora co cOOpHHKOM 3a/1a4, OTBETHI
HA BOIPOCHL

PemeHne kauecTBCHHBIX H
MPAKTHYCCKUX 3a/1a4.
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AIEMEHTAPHBIX (QYHKIHH.

1.5. TIlpumeHeHue MPOU3BOTHON K
HCCIIeAOBAHHIO (DYHKITHIA U TIOCTPOCHUIO
rpaduKoB.

1.6. IlepBooOpaznas. ®opmyna HeroToHa-
JleiiOnuma.

1.7. Bropas npousBoaHas u eé
(U3HYECKUI CMBICIT.

TeCTPIpOBaHI/Ie 1o TEME.
CocraBicHue OITOPHOI'0 KOHCIICKTA 1
Tjioccapus 1o TeMeE.

Pabora ¢ pa3gatoyHbiM,
JIEMOHCTPALMOHHBIM MaTEePUaJIoM H C
HAarJISTHBIMU [TOCOOMSIMHU.
WnnuBunyansHelit 1 ppOHTANIBHBINA

orpoc.
[pocnymnBanue u 006CyKaeHHE
TIOKITaNIoB (pedhepaToB) CTYACHTOB.
B3aumopeneH3upoBaHue JOMAITHAX
pabor.

Paznen 4. Ypasnenusn u nepasencmea 29 6/30 [IpakTukyMm.
1.1. Pemenue panoHanbHBIX, TpennpoBounas pabora.
MOKa3aTCJIbHBIX, HOFapI/Iq)MI/I‘ICCKI/IX pra)KHeHI/Iﬂ.
YpaBHEHHUH 1 HEPAaBEHCTB. KonTponsHas paGotald
1.2. Penrenre upparoHaibHBIX u (nMpoBepouHas paboTa)
TpUTOHOMETPHICCKUX yPABHCHHIN. PaboTa co cOOpHUKOM 3aj1a4, OTBETHI
1.3. OcHOBHBIE IPUEMBI PEIICHUS] CUCTEM
o Ha BOTIPOCHL.
ypaBHEHHI: TIO/ICTAHOBKA, p
[IIeHIE Ka4YeCTBEHHBIX U
anreOpanyecKoe CI0KeHUE, BBEICHHE CIICHHC KadeCcTBe
HOBBIX TIEPEMEHHBIX. HPAKTHICCKUX 3a/1a.
1.4. PaBHOCHIIBHOCTb ypaBHEHUI, TectupoBanue 1Mo TeMe.
HEpPaBEHCTB, CHCTEM. CocraBiieHHE OIIOPHOTO KOHCIIEKTA 1
1.5. Pemrenue npocTENIINX CUCTEM JIOCCAPHS TIO TEMe.
}1/p6aBII;IeHI/II/I C IByMSI HEU3BECTHBIMH. § PaBoTa ¢ pasiaTouHbIM,
6. Peliieriie cHCTeM HEPABEHCTB © O/IHOH JIEMOHCTDALHOHHBIM MATEPHATOM H C
11167p ell:l’leHHOH' . HAarJISTHBIMU [TOCOOUSIMHU.
q). - Mcnonp3oBanue cBOHCTE 1 rpal(anOB VIHMBHIYATbHBI H (BPOHTATBHEL
HKIUH IPU PELICHUN YPaBHEHUI U
Y pup P orpoc.
HEpPaBEeHCTB. 6
1.8. MeTo/1 HHTEPBAIOB. [IpocnymuBanue n o6cyxneHne
JIOKI1a70B (pedepaToB) CTYACHTOB.
B3anmopeneH3npoBaHue JOMalIHIX
pador.
Paznen 5. dnemenmut komounamopuxu, 20 9/28 IIpaxTuxym.
CMamucmuKu u meopuu 6epoAmHocmei TpennpoBodHas pabdora.
1.1. TabnuyHoe U rpaduyeckoe YnupaxaeHus.
MMpeACTaBJICHUEC TaHHBIX. KOHTPOJ'IBHaﬂ paﬁoTals
1.2. YucnoBsie XapaKTCPUCTHUKU PAITOB (Hp()Bepqua;I pa60Ta)
JaHHBIX. PaboTta co cOopHHUKOM 3a7a4, OTBETHI
1.3. TloouepeaHbIit 1 OTHOBPEMEHHBIH Ha BOTIPOCHL.
BBIOODP HECKOJIBKUX 3JIEMEHTOB U3
Pemmenne ka4ecTBEHHBIX U
KOHEYHOTO MHOKECTBA.
1.4. ®opMmybl yrciia MepecTaHOBOK, TPpaKTHHCCKHX 3a/a.
COUCTAHMIT, pa3MELLICHHIA. TectupoBaHue o Teme.
1.5. ®opmyna 6unoma HeroToHa. CocrapnieH1e OIOPHOrO KOHCIIEKTa U
1.6. CoiicTBa GMHOMMAIBHBIX ryIoccapys o TeMe.
k09 puIHEHTOB. PaboTa ¢ paznaTo4HbIM,
1.7. Tpeyronbuuk ITackans. JIEMOHCTPALMOHHBIM MATEPHAIIOM 1 C
1.8. DneMeHTapHBIC U CIOXKHEBIC COOBITHS. HATJISIHBIME TTOCOOHAMIL
1.9. Paccmotpenue ciy4aes u WunuBuayansHbI 1 GPOHTATIBHBINA
BEPOSITHOCTh CYMMbI HECOBMECTHBIX ompoc
COOBITHH, BEPOSITHOCTD
[IpocnymnBanue u 06cyKeHHE
MIPOTHUBOIIOIOKHOTO COOBITHS.
JOKI1a70B (pedepaToB) CTYACHTOB.
B3anmopeneH3npoBaHue JOMaIIHIX
pador.
Ilpomesxcymounas ammecmayus no 128/12 32/148 Dk3amen
oucyuniume
2 cemecmp
Paznen 6. 'eomempus. 9 /8 88 /186 [IpakTukyMm.
6.1. AKCHOMBI U OIpeeNeHHs TpennpoBouHas pabora.
CTEpEeOMETPHH. YipaxxHeHusl.
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6.2. [TapannenbHOCTb NPSMBIX U KonTtponsHas paboral,2,3,4,5
IIJIOCKOCTEH B MTPOCTPAHCTBE. (mposepouHas pabota).

6.3. TlepreHANKYIAPHOCT TIPAMBIX H Pabora co cOOpHHKOM 3a/1a4, OTBETHI
IIJIOCKOCTEH B MTPOCTPAHCTBE.

6.4. BekTopsl B IPOCTPAHCTBE.

Ha BOIPOCHI.
Pemrenne xauecTBEeHHBIX U

6.5. MeTox KoOpAMHAT B TPOCTPAHCTBE. [IPaKTHIECKUX 3aaad.

6.6. MHOTOrpaHHUKH. TectupoBaHue 1o Teme.

6.7. Tenma BpaieHus.. CocraBiieHHe OITOPHOTO KOHCIIEKTA U
6.8. Beruucienne 00bEMOB U IUIOLIALEH rJIoccapus o TeMe.

ITOBEPXHOCTEI OCHOBHBIX TEOMETPHUIECKUX Pabora ¢ pa3gatoyHbiM,

Teq. JIEMOHCTPALIMOHHBIM MAaTEPUAJIOM U C

6.9. 3agaun Ha MOCTPOCHHUE. HarJIATHBIMHU TIOCOOMAMH.
WNuauBuayaneHeId B GPOHTATBHBIN
orpoc.

[IpocnymuBanue u 06cyxacHIEe
JIOKI1a70B (pedepaToB) CTYACHTOB.
B3anmoperieH3snpoBaHne  JOMAIIHUX
pabor.

IIpomescymounas ammecmayus no 106/8 88/186 Ix3amen
oucyuniune

4.2.Cooeprcanue npakmuueckux (CEMUHAPCKUX) 3AHAMULL

TeopeTnueckuii MaTepuan H3ydaeTcsl HAa MPAKTUYECKUX 3aHATUAX. Ha MpakTH4YeCKUX 3aHATHSAX
IIPOBOJISATCS TPOBEPOUHBIE PAOOTHI , KOHTPOJIBbHBIE PA0OTHI , OMIPOC 110 TEOPETHUECKUM BOIIPOCAM.
Metoaunueckoe U TUAAKTUIECKOe 00ecrieueHne MPaKTHUECKUX 3aHATHH.

4.3.Cooepicanue nabopamopnvlx padom

JlaGopaTopHbie pabOThl y4€OHBIM TIJIAHOM HE MPETyCMOTPEHBI.

5. Yueono-memoouueckoe obecneuenue camocmoamenvHou padoomaol
odyuarouguxca no oucyunaune «Mamemamuka»

CamocrosTenbHas paboTa CTYICHTa SIBISICTCS BaXHBIM (DAaKTOpOM YCIEIIHOTO H3YYEHHUs Kypca
JJIEMEHTApHONM MAaTeMaTuKH. JlomalmHue, WHAMBHAYaJIbHBIC 3aJaHUs, NOATOTOBKA K ayIUTOPHBIM
3aHATHAM, KOHTPOJIBHBIM MEPOIPHUATHSAM COOTBETCTBYET BBIACICHHBIM JIOJIAIM BPEMEHU U CPEAHETO
CTYyJICHTA.

D¢ dexTrBHAsA crcTeMa KOHTPOJISI 00eCIeunBaeT MIIAHOMEPHYIO CaMOCTOSTENbHYIO padory. Crona
OTHOCATCSI KOHTPOJIbHBIE U IPOBEPOUHBIE PA0OTHI, 3amuTa HHAMBUAYaIbHBIX PI'P u pedeparos, pabora c
IIPOMJCHHBIM MAaTEPHAIOM JJIA INOATOTOBKHM K TECTHPOBAHMIO, ONPOC IO TEOPUHM HA NPAKTHYECKUX
3aHATHUAX, 3a4eTHble paboTHl. J{MAarHOCTUYECKHH, TEKYIIUH M MPOMEXKYTOUYHBIH KOHTPOJb 3HAHUM,
YMEHUH MPOBOAUTCS B OPME TECTUPOBAHUS, KOHTPOJIbHBIX, 3a4ETHBIX U CAMOCTOSTEIIBHBIX PaOoT.

Texnonozuueckas Kapma CAMOCHOAMENbHOIL paﬁombt cmyoeuma

Pesynp Buo oeamenvnocmu cmyoenmoes Hmozoevlii Cpeocmea u mexunonocuu | Obvem
mam (3adanus Ha camocmosamebHyIo npooyKm OUeHKU yacoe
paoomy) camocmosnmens
Holl padombl
1 2 3 4 5}
1 cemecmp
PII' 1 | V3yueHue U KOHCIIEKTUPOBAHUE KoHncnexkr. PeuensupoBanue. 9/9

21




PIl 2 | TONOTHUTENBHOM JTUTEPATYPHI B [Toptdonuo.
PII 3 | COOTBETCTBUU C IIPOTPaMMOi Kypca.
PIT 4 | CamocTOsTENIEHOE PEIICHHE 3a/1a4 Pemenue 3amay. | AHAIMTHYECKUMI ortuer. | 3/10
PII 5 | o 3a1aHuIoO IPEToJaBaTES. PenensupoBanue.
PIT 7. [Toptdonuo.
I'paduaeckue paboThI. Anpo0M PeuensupoBanue. 3/10
rpaguIecKux [Toptdonuo.
pabor.
MonenupoBaHHue. Monens. PenenszupoBanue. 3/10
dotorpadumn.
[Ipe3enTanus.
HccnenoBaTenbCKuil MPOEKT. [IpezenTanus. PeniensupoBanue. 3/10
[Toptdonuo.
[Toarororka pedepaToB u 3cce Ha Pedepar, acce. | Ilpesenranus. 1/10
3aJaHHYIO TEMY PenensupoBanue.
CocraBieHue cxem, TabIuIl, NunuBuayans- | PeneHszupoBaHue. 2/10
peOycoB, KpPOCCBOPJIOB ISt HO€ 3a/laHue. [TopTdommo.
cucTeMaTU3aluu y4eOHOTro
MaTepuaa.
OTBETHI HA TEOPETHYECKHE KoHcnexkr. Yerapiii ompoc.  Tecr. | 2 /15
BOIIPOCHI, JOKA3aTebCTBO TEOPEM. [TuceMeHHBIE PaOOTHI.
Peuensuposanue.
[Toptdomnmo.
CocraBnenue rioccapusi Win I'moccapuii. MaremaTtnueckuii tukrant. | 3/ 15
oubmmorpaduu mo koHkpeTHOU Teme | Crucok PeuensupoBanue.
JUTEPATYPHI.
Brimmonnenue koHTponpHOM paboTel | Pemenue 3anay. | PenensupoBanue. -140
(3aouHas popma 0OyueHUs )
VYdacTre B Hay4YHbIX U CraTbs. Brictynnenue Ha| 3/9
MPAaKTUYECKUX KOH(epeHIusxX IIpesenTarnus. KOH(EpEHIHH.
Peuensuposanue.
Hmozo 3a 1 cemecmp | 32/ 148
2 cemecmp
PII1 N3ydeHune n KOHCIEKTUPOBaHUE KoHcnexkr. PeuensupoBanue. 9/22
PM 1 JOTIOJIHUTEIBHOM JIUTEPATYPHI B [TopTdommo.
PM 2 COOTBETCTBHHU C IIPOIPaMMOM Kypca.
PM 3 CaMocTosTeNbHOE PELIEHUE 3a4a4 Pemenue 3anay. | AHaIUTHYECKUI oruer. | 10/13
PII 6 10 3aJIAHUIO TTPETIOIABATENS. PeniensupoBanue.
PIT 8 [Toptdonuo.
I'paduueckue paboThI. Anpo0oM PeuensupoBanue. 10/13
rpaguIecKux [Toptdonuo.
pa0or.
MonenupoBaHue. Monens. PenensupoBanue. 10/13
dotorpadumn.
[IpezenTanus.
HccnenoBaTenbCKuil MPOEKT. [IpezenTanus. PeniensupoBanue. 10/13
[Toptdonuo.
[TonroroBka pedeparoB u 3cce Ha Pedepar, acce. | [Ipesenrarus. 10/13
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3aJJaHHYIO0 TEMY

PeniensupoBanue.

CocraBieHne cxeM, TaOJIHIL, NunuBunyans- | PenensupoBanue. 10/13
peOycoB, KpOCCBOPIOB ISt HOE 3aJ]aHHe. [Toprdomnmo.
cucTeMaTU3aluu y4eOHOTro
Marepuara.
OTBETHI HA TEOPETUYECKHE KoHcnexkr. Yerupiii ompoc.  Tecr. | 10/ 13
BOTIPOCHI, JJOKA3aTEIbCTBO TEOPEM. [TucbMeHHBIE PaOOTHI.
PeniensupoBanue.
[TopTdommo.
CocraBnenue rioccapusi Win I'moccapuii. MaremaTtuueckuii tukranr. | 9/ 13
o6ubnuorpaduu no KoHKpeTHOH Teme | Crucok PenenzupoBanue.
JTUTEPATYPHI.
Brimmonnenue koHTponpHOM paboTel | Pemenue 3anay. | PenensupoBanue. - /160
(3aounas popma 0OyueHUs )
Hmozo 3a 2 cemecmp | 88/ 186
Hmozo | 120/
334

Cooeprcanue 3a0anuil Ona cAamoCmoamenbHou padoomuol

Temut pechepamoe (nucomennvix pabom, rcce, 00K1a008, cmameii)

Pazoen 1. Anzeopa

1. Kopru u cmenenu.

1.1. Kopenb crenenu N> 1 u ero cBoicTBa.
1.2. Crenenb ¢ palmoHaJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA.
1.3. CBoiicTBa CTENIECHU C JEUCTBUTEIBLHBIM II0KA3aTEIEM.

2. Jlocapughm.

2.1. Jlorapudwm uncna.

2.2. OcHOBHOE JIorapu(pMUIEcKOe TOXKIECTBO.
2.3. Jlorapudm mpousBeeHNs, YACTHOTO, CTETICHH; TIEPEX0/I K HOBOMY OCHOBAHHIO.
2.4. JlecATUYHBINA U HATYPATbHBIN JIOTapU(PMBI, YUCIIO € .
3. Ocnoebl mpuzonomempuu.

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC TPOU3BOJIBHOTO YIJIA.
Pannannas mepa yria.
CuHyC, KOCUHYC, TAHT€HC U KOTaHI€HC YHCIIA.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
®opmyJibl TPUBEICHUS.
CuHyC, KOCUHYC 1 TAHT'€HC CYyMMBbI M Pa3HOCTH JIBYX YIJIOB.
CuHyC ¥ KOCUHYC IBOMHOTO yTJa.
®opMyIibl TOJIOBUHHOTO YTJIA.
[IpeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIIMIA B TPOU3BEACHNE U MPOU3BEICHUS B
CyMMY.

3.10. IIpocTeiime TPUroHOMETPUUECKUE YPABHEHHS U HEPABEHCTBA.
3.11. ApkcuHyc, apKKOCHHYC, apKTaHI'€HC YHCIIa.
Pazoen 2. @yukyuu

1. ®ynkyuu.
1.1. O6nacTh onpeneneHrss © MHOXXECTBO 3HAYCHUH.
1.2. I'padux ¢pynkuuu. [locrpoenue rpadpukoB GyHKIUH, 3aJaHHBIX PA3TUUYHBIMU CIIOCOOAMH.
1.3. CpoiicTBa QyHKITNN: MOHOTOHHOCTb, YETHOCTb U HEUYETHOCTh, IEPUOAUIHOCTh, OTPAHUYECHHOCTD.

1.4. IIpomMexxyTKH BO3pacTaHMsl U yObIBaHU, HAaHOOJIbIIIEe U HAUMEHbBILIEE 3HAYCHH S, TOUKH SKCTPEMyMa
(JtokampHOTO MakcUMyMa U MUHUMYMa). [ 'padudeckas nuHTepripeTarusi.
1.5. O6parnas ¢pynkuus. I'padux obpatHoit QpyHKIMH.
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1.6. Crenennas GyHKIMS C HATypaJlbHBIM IIOKa3aTeneM, e€ CBoicTBa U rpaduk.
1.7. Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpadyKH; IEPHUOTNIHOCTH, OCHOBHOM TIEPHUOI.
1.8. [MokazarenpHast GyHKIUS (IKCIIOHEHTA), €€ CBOWCTBA U TpaduK.
1.9. Jlorapudmuyeckas GyHkius, e€ cBoMCTBa U TpaduK.
1.10. TIIpeobpazoBanus rpaduKOB: MapajuIeIbHbII IEPEHOC, CAMMETPUS OTHOCUTEIBHO OCe KOOpPANWHAT.
Pazoen 3. Hauana mamemamuueckozo ananu3a
1.1. ITonsiTHE O MPOU3BOAHON PYHKITUH, (PU3NIECKHI U TE€OMETPUIECKUIA CMBICI IPOU3BOIHOM.
1.2. YpaBHeHue kacatenbHOU K rpaduKy QyHKIIHH.
1.3. IIpou3BOHBIE CyMMBI, Pa3HOCTH, IPOU3BEAEHUS, YACTHOTIO.
1.4. IIpon3BOAHBIC OCHOBHBIX AJIEMEHTAPHBIX (PYHKITUH.
1.5. IlpuMeHeHNEe TPOU3BOJHON K UCCIEIOBAHUIO (DYHKIMHA U TIOCTPOCHHUIO TPaHUKOB.
1.6. IlepBooOpa3znas. ®opmyrna Hetorona-Jleitoamua.
1.7. Bropast mpou3BoaHas U €€ PUINISCKUI CMBICI.
Pazoen 4.Ypasuenusn u nepasencmea
1.1. Pemienue panroHanbHbIX, OKa3aTEIbHbIX, JIOTapU()MUUECKUX YpaBHEHUI U HEPAaBEHCTB.
1.2. Pemienue nppanyoHaabHbIX U TPUTOHOMETPUUYECKUX YPABHEHUM.
1.3. OcHOBHBIE IPUEMBI PEIICHUS CHCTEM YPaBHEHUIL: I10ICTAHOBKA, allre0pandeckoe CI0KEeHHE,
BBEJICHUE HOBBIX MTEPEMEHHBIX.
1.4. PaBHOCUJIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.
1.5. Pemienue nmpocTelMX CUCTEM YPABHEHUM C IByMsI HEU3BECTHBIMU.
1.6. Pemienue cucreM HEPABEHCTB € OJJHOM IEPEMEHHOM.
1.7. Ucnonb3oBaHne CBOMCTB U IpauKOB (PYHKIIMI U PEIICHUN YPAaBHCHHU U HEPABEHCTB.
1.8. MeTon nHTEpBAJIOB.
Pazoen 5.9nemenmul KOMOUHAMOPUKU, CHAMUCMUKU U MEOPUU 8ePOAMHOCMEll
1.1. TabnmuuHoe ¥ rpaduveckoe MnpeacTaBlIeHIe JaHHbIX.
1.2. UucnoBble XapaKTEPUCTHKHU PAIOB JIaHHBIX.
1.3. [ToouepenHbIii 1 OTHOBPEMEHHBIN BHIOOP HECKOIBKHUX 3JIEMEHTOB U3 KOHEYHOTO MHOYKECTBA.
1.4. ®opmyiibl yncaa NEPECTAHOBOK, COYETAHUM, pa3MEIICHUM.
1.5. ®opmyna 6mHOMa HpI0TOHA.
1.6. CBolicTBa OMHOMHUATBLHBIX KO3(PPHUITNEHTOB.
1.7. Tpeyronpnuk Ilackans.
1.8. DnemeHTapHBIC U CI0KHBIE COOBITHSI.
1.9. PaccMoTpeHue citydaeB U BEpOATHOCTb CYMMBbI HECOBMECTHBIX COOBITHIA, BEPOSITHOCTD
MPOTUBOMNOJIOKHOTO COOBITHSI.

2 cemecmp
Pazoen 6. I'eomempusn

Tema 1. Akcuomsl cmepeomempuu u ux ci1e0cmeust
1.1. OcHOBHBIE IOHATHS CTEPEOMETPUH. AKCHOMBI CTEPEOMETPHUH.
1.2. HexoTophbie CIEACTBUS U3 aKCHOM.
Tema 2. Ilapannenvnocmop npamvix u njaocKocmeil
2.1. [TapannenpHbIE IPSAMBIE B IPOCTPAHCTBE, MAPATIIETIBHOCTD TPEX MPSMBIX.
2.2. IlapannenbHOCTh NPSMON U IIIOCKOCTH.
2.3. CKpelyBaroniecs mpsmsblie.
2.4. YTIIbI ¢ COHAMPABICHHBIMU CTOPOHAMU, YT'OJI MEXKY MPSMBIMHU.
2.5. CBolicTBa napauielibHbIX MIOCKOCTEH.
2.6.Terpasip, napayuienenumnes.
Tema 3. IlepnenOuKyaaApHoCHb RPAMBIX U RIIOCKOCHIElL
3.1. [Ipu3Hak nepneHAuKyISIPHOCTH NMPSAMOU U IJIIOCKOCTH.

3.2. Teopema o0 mpsAMOM, MEPIEHANKYIISIPHOMN K IJIOCKOCTH.

3.3. PaccTostHuE OT TOYKH J0 IJIOCKOCTH. Teopema o Tpex MepreHIuKyspax.

. Yron Mexay npsmMou U II0CKOCTHIO.

. [Ipu3HaK neprneHauKyISIPHOCTH ABYX MIOCKOCTEH.

. TeopeMa nepneHauKyJIIpPHOCTH IBYX IJIOCKOCTEH.

. [IpssMOyTONBHBIN MapasuieNenume, Kyo.

3.8. IapannenbHOE MPOSKTUPOBAHUE, N300PAKEHNUE TPOCTPAHCTBEHHBIX (DUTYP.

Tema 4. Muozozpannuxu

W W L L
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4.1. IToHsiTHE MHOTOI'PaHHHUKA.

4.2. Tlpuzma.

4.3. [lupamupa.

4.4. TpeyroyibHasi NUpaMUA.

4.5. IlpaBunpHas nUpaMua.

4.6. IloHsiTHE MPAaBUILHOIO MHOTOIPAHHUKA.

4.7. Cummetpus B KyOe, B apajuiesenumnese.

Tema 5. Bekmopuwt 6 npocmpancmee

5.1. Tlonarue BekTopa. PaBEeHCTBO BEKTOPOB.

5.2. CnosxeHue 1 BBIYMTaHUE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB.
5.3. YMHOX€EHHME BEKTOpa Ha YHCIIO.

5.4. KommuiaHapHbl€ BEKTOPBI.

5.5. IlpaBwiio napasnienenumnena.

5.6. Pa3znoxxeHne BEKTOpa M0 TPEM HEKOMILJIAHAPHBIM BEKTOPAM.
Tema 6. Memoo koopounam ¢ npocmpancmee

6.1. [IpsmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopanHAThI BEKTOpA.
6.2. JlelicTBUS HaJl BEKTOPAMH.

6.3. CBsi3b MEXAY KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU TOYEK.
6.4. [IpocTreiiye 3a7a4u B KOOpJAUHATAX.

6.5. CkansipHO€ IpOU3BEIEHNE BEKTOPOB.

6.6. JIBmxeHue.

6.7. BekTopsl.

Tema 7. Hununop, konyc, wiap

7.1. Hununaap.

7.2. [Inomaas MOBEPXHOCTH LIMJIMHAPA.

7.3. Konyc.

7.4. Y ceueHHbI KOHYC.

7.5. Ilnomaas NOBEPXHOCTH KOHYCA.

7.6. Chepa u map.

7.7. YpaBHeHHE CEpHI.

7.8. Ilnomans chepswl.

Tema 8. Oovembr men

8.1. O6BeM NPSIMOYTOIBLHOTO MapajUIeIenunea.

8.2. O6beM npsAMOYTroIbHONU MPU3MBI.

8.3. O0beM nuIMHIpA.

8.4. O0beM HaKIOHHON MPU3MBI.

8.5. O0beM nmupamMu/IbI.

8.6. O0BbeM KoHYyCa.

8.7. O6beM miapa.

8.8. O0BEeM IIapOBOTO CErMEHTA, IIAPOBOT'0 CIIOS U IIAPOBOTO CHEKTPA.
8.9. Ilmomanp chepsr.

Huoueuodyanvnule (cpynnoswvie) 3a0anus 0aa camocmoamensbHoil padonvt
OO6s13aTenbHbIE MHAWBUIyaIbHBIC 3a/IaHUS IO KAXKIOMY pa3jeny (TemMe) JUCIUIINHBIL:

1.JIoruko — MmaTeMaTeMaTUYECKUI aHAIU3 110 JAHHOMY pa3feny, TeME.

2. CocraBieHueE Iriioccapusi.

. Belennenne KIro4eBEIX 3a7a4.

. Knmaccudukanus 3amad 1 METOIOB MX PEIICHUS TI0 JAHHOMY pa3Jeiny, TeMe.
. AHanM3 IMTEpaTyphl MO UCTOPUH MAaTEMAaTHKH, y4€OHBIX TOCOOHIA.

. PaboTa Hag MHAMBUAYaTLHBIMU 33IaHUSIMH (IPOCKTaAMH).

. Pemmienue 3aga4u u3 nomanraeit KOHTPOIBLHOM pabOTHI U TECTOB.

O© 0 3 N L b~ W

. Pemmenue 3a1a4 NOBBIIEHHOH CII0KHOCTH 110 JaHHOMY Pa3/eny JUCLUIUINHBIL.
10. Ananu3 marepuanos OI'D u EI'E mo maTemaTuke o yka3aHHOW TEMe.
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11. 3a cTpaHUIIaMU IIKOJIBHBIX YUEOHUKOB aJireOpbl M TeOMETPHUH (M30paHHBIC BOITPOCH MATEMATHKH ).
12. KoppeKunOHHbIE MEPOTIPUSTHSI.

3aoauu 014 camocmoamenvHol padoomaol
Memoouueckoe u oudakmuueckoe obecneyenue
Ilposepounasa paboma no meme «Memoo unmepeanos)

1. 3anummre penieHre HepaBeHCTBa X° —5X+6>0.
2. 3anummre penieHue HepaBeHcTBa X° —3X—4<0.
3. Haueprute ckus rpaduka Gpyukmun y =(x—1)-(x+2)-(x—-3) .

4. Haueptute 3cku3 rpaduka GyHKINU Y = (X + 5) . ( X— 4)2 .

>0u(x=5)-(x+1)>0

5. OavHAaKOBBIE JIM PELLIEHUSI UMEIOT HEPABEHCTBA 1
X+

2
6. OnMHAKOBBIE JIU PELIEHUS UMEIOT HepaBeHCTBa( X— 1) >0ux-1>0.

Ilposepounasa paboma no meme <Kopenv N —ii cmenenu u e2o ceoiicmea

A 1. Berauciure 30,027 .
1)0,03; 2)0,06; 3)0,3;4)0,003.

A 2. Pemwre ypasrenne —X° —3=0.
1)33; 2)=-%/3; 3)+%/3;4)-27.

A 3. Berauciure 9/28 .5? -Q/Z4 .54,
1)20; 2)40; 3)10;4)50.

A 4. YupocTure BhIpaKeHUe ((‘/;—3-‘\‘/9)2 +6-§/x3 y° +§/X- y*.
1)\/;—9-\/§+6-4x-y; 2)%/;+9-§/§;

3)\/;+9-\/§; 4)§/§—9-§/§+6-4 X+ Y.

B1. Boiuuciute 3Hauenue Boipaxenns 4/625m* —32mipu ¢il6md, 2. =—
C1. YupocTuTe BeIpaXXeHue \/ 19-6-+/10 —\/ 19+6-+/10 .

Ilposepounasa paboma no meme«Hppayuonanvrsle ypasnenus

A 1. Pemnte ypaBHenne /8— X =-1.

1)9; 2)7; pewmeRnit fem.  4)

A 2. Pemmute ypaBHeHne +X+4+4=0.

1)12; YO ) ; 4)12; 20. —

A 3. Pemmute ypaBHeHue 1++/6X+1=2x. Kakomy U3 mpoMexyTKOB IPUHAIICKHUT KOPCHB

ypaBHEHHS?

D[-7:-4]; 2)[-3;-1]; 3)[0:2); H[2;7].
3/;+2-§/§=0;
Yx-2-3y=4
1)(2;-1); 2)(-1;2); 3)(8;-1); 4)(-1;8).

BI. Pemire ypaBHenue /X +3/X —12=0. B oTBeTe 3anumInTE KOPEHH YPABHEHMUS MIIM CyMMY KOPHEH,

A 4. Pemute cucreMy ypaBHEHUH {

€CITM X HECKOJIBKO.
C1. Pemnte ypaBHEHUE (3X - 5) -/—1-3x =3x-5.

Ilposepounan paboma no meme «Cmenennsvie pynKuyuu»
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1. Brruucnure:

2\ E 5 0 s
a) 2_3; 6) (gj 5 B) 325—814; r) [23—]}[23 +23+1j.
-3 3 71 u 2
2. YpocTuTe BhIPAKEHUS: a) (Q/a—f") 3. 0) a4.§/a_5; B) [X 2-y6]:[x 4 ,ys].

1 1

bt a3
ab 48 b m a=125;b=81.

a’+b*

3. Haiinurte 3HaueHUs BBIpaXKEHUS

vl w

y S ”
4. CocraBbTe ypaBHEHHUE KacaTelbHOI K TpaduKy QyHKIUH Y = 3 X5+ X BTOUuKe X=1.

1
5. Beraucaure miomanb GUrypel, orpaHUYeHHON TuHUsAMu: Y =X 2; X=1; x=4;y=0.

Hpoeepoquaﬂ paﬂoma no meme «Cmenenn C payuoOHa/1bHbIM nROKazamesiem)

A 1. Berunciure (3%) 3.
2 2
1)-1,5; 2)1,5; 3)-—; 4)—.
) ) ) 3 )3

5/,-9
A 2. IlpencraBbTe B BUAE CTENEHU C pallMOHAIbHBIM IOKa3aTesneM V X .
5 9 5 9

1)x ®; 2)x 5; 3)=x°; 4)=x5.
A 3. Yupocrure Boipakenne Y ° -}y + y2.
1)y 2)y°%; 3)y75 4)y.

A 4. HaiinuTe 3HaueHUE BbIPAXKEHUS

1)-23/16; 2)-4; 3)23/16; 4)4.
12
B1. Berunciure (1,4-\3/4-(‘/Z+2,6-\4/4-§/E) 7
1

C1. CxoJbKO LENBIX YMCE HAa KOOPIANHATHOW MPSIMON MEX]ly UUCIAMU a = —315ub=3772 Haiinure

9T YHCIIA.
Ilposepounan pavoma no meme «Jlozapugpmot u ux ceoiicmea»
1. Beruucnure log,, 7

1)%; 2)2; 3)7;4)%.

2. Beruucnure 32+|og38.
1)48; 2)72; 3)17;4)14.

3. Pemmure ypaBHenue 5" = 3.
1)0,6; 2)log,5; 3)log, 3;4)3,5.

4. Havigure X, ecmm  1g X =%|96+2|g 3.

1)9++/6; 2)96; 3)%;4)9.
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B1. Beruucnure log 32+ log, %

C1. HaiinnTe 3Ha4enue BeIpakeHus 10g, laéah Jog b 13. =

Ilposepounaa paboma no meme « Pynkyua»
1. 3anumute o603HaueHue o0aactu onpeneneHus Gy y = f (x) (obnacTu 3HaYeHUH QYHKIIUU

y=9(x))?
1
2. KakoBa obnacte onpeneneHus QyHKIuu y = — .
X

3. KakoBa ob6nacTh ornpeneneHust pyHkuuu Yy = Sin X .

4. Ilycte X, < X, . CpaBuure f (Xl) uf (x2 ) ,ecom y=f (X) — Bo3pacTaromias (yObIBaroIas)
byHKIHS.

5. Oynkius y = f (x) MMeeT CUMMETPUYHYIO 001acTh onpeenenus. Kakoe paBeHCTBO HYKHO

JI0OKa3aTh, YTOOBI YCTAHOBUTH €€ HEUETHOCTD (YETHOCTD)?

6. SIBnstercst in 4€THON MM HEUETHOM PpyHKIMS Y =1g X ?
Ilposepounasa paboma no meme «HMccnedoseanue pynkyuuy
1. KakoBa o0mnacts onpeneneHust QyHkuuu y =~5x—4 .

2. SIBnseTcs i 4ETHOM MM HeuéTHOH GyHKIus Y =5X"?

3. Haitaure Touky nepeceueHns rpaguka GyHKIHH Y = X° —5X+6 ¢ ocblo opuHaT (abermcc).
4. Haiimute Touky nepeceueHus rpapuka Gpynkuuu Yy = 3X+15 ¢ ocbio abcuuce (OpaAnHaT).

5. Kakne HepaBeHCTBa HaZ0 PEIINTh, YTOOBI HAUTH

MPOMEKYTKH 3HAKOTIOCTOSTHCTBA (DYHKIIUU $
y=Xx"—X. I
Ilposepounan pavoma no meme «Pynkyuu u y4
zpaguxuy» \ /
[Ipn BbImosHeHun 3amaHuil AI1-A4 wucnonb3ynTe ¢ A

>
rpapuk ¢ynkmuu Y= f (x) , W300pakEHHBIA Ha 0 \ / X
PHUCYHKE. \y
1. Ykaxute 006nacth onpeaeneHus GyHKIIUNA 1
y=1f(x)

1)vxe[-6;8]; 2)vxe[-6;1)u(1;8];
3)\vxe[-3;4]; 4)vxe[-3;1)u(1;4].

2. Vkaxute o0nacts 3nadenns ¢pynkmmn y = f (x).
1)vye[-3;4]; 2)vye(-2;3];

3)WVye[2;4]; 4)vye(-1;2].

3. Vkaxute Hynu QyHKUUU Y = f(x).

1)1; 2)2; 3)0,5;2; 4)0,5;1;2.

4. Ykaxute Bce 3HaU€HUs X, IpHU KOTOpbIX f (X) <1,5.
1)vxe[-3;-2,5)u(-0,5;3); 2)vxe(-3;-2,5);
3)Vxe(-2,5;-0,5)u(3;4); 4)vxe[-2;1,5).
BI. Jlana pyskuus y = f(x). Haiinute 3Hauenue Belpaxkenus f (—4e)5ﬂuf (2);
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X+1

f(x)= x—Xl

x?+1

ecmu x < -=I;

cecau x > —l1.

C1. U3 obnactu onpenenenust pynkuuu y = f (x) HalIUTe HAUMEHBIIIEE L[EJI0€ YUCIIO:

1
= +/=X.
y VX+5

Ilposepounan pavoma no meme «Ilokazamenvnan gynkuyun»
8

/1

1. 3Has, uro 3" = a, Haitqure 3%*'.
2
1)%; 2)a%; 3)3a%; 4)2a—1.
2. Ha pucynke nzo0paxén rpaduk GyHKIIUN

— 1)3’:(9 ?2)y=(71] L 3)y=7" 4)y=7"

N N 1Y
3. lns 3ananHON (GyHKINHU, HAHAUTE BEPHOE YTBEPXKACHUE Y = (E) .

1 Ypynkyusn eéo3pacmaem na [0;3 ],
2 Ypynxkuusa agnnemcs neuémmoii;

3 haubonvwee 3nauenue ynKyuu Ha [é’ 52 ]patmo 8;
1
4 yiaumenvuee 3nauenue ynkyuu na [—2; = ] PasHO >

-85
4. PacmoyioxkuTe B MOPSAIKE YOBIBAHUS YUCIIA 68 670 (%) 1.

1 -85 1 -85 1 -85 1 -85
1)1;6J§;67°;(E) : 2)(5} ;67,67 ;1. 3)670;6J§;1;[g) ; 4)670;6@;(3] L.

J3-2
B1. Beruucinute (52”5) 433 L7

a b
C1. HaiifuTe 3HaueHNe BRIpOKEHUS 5°@Cqu _ga +2 :b4;

Ilposepounas paboma no meme «Jlocapugpmuueckas gynkyun»
1. Haitnure 3Hauenue ynkiuu Yy = logpx x 1 ;x?,% H= v
1 1 1 1
1)-2;—; 2)2;—; 3)-—;2; 4)—;2.
) 2 ) 2 ) 2 ) 2

2. Haiigure X, npu koTopoM 3HaueHue GpyHkuuu Y = lopgexwo 3. —
3

1)-1; 2)9; 3madkod)x ne cywmecmeyem.
3. Cxematu4Ho u3o0pas3ute rpaduk Gpynkmuu Yy =og; X.

4. CpaBnute ¢ enununei uucna A=1log, 5 u B =log, 5
2

1)A>1;B>1; 2) A>1;B<1; 3) A<1;B>1;4) A<1;B<1l.
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B1. Haiinurte pa3HOCTb MeX Ty HAMOOJIBIINM U HAMMEHBIINM 3Ha4eHusaMH Gyrkunn Y = [0Q 4 X Ha

IIPOMCECIKVTKE il
POMEIYTRE 548 ||

C1. Jlns xaxoro 3navenus napamerpa D naifnure o6nacts onpenenenus Gpynkuun Y = log, (b- X+ 2) .

Hpoeepoqnaﬂ paﬁoma no meme «Pewenue noKa3ameﬂbelxypa3HeHuﬁ U HepaeeHncme»

6—4x
1. Pemmte ypaBHenue 9% = (%) :

4 4 2 2
1)-—; 2)=-=;3)=; 4)—.
=37 2)=738)75 4)g
1 X—4 1 X
2. Pemue HEpaBEHCTBO 2 -3 > 120.

1) ‘v’Xq{efaeﬁwaHemZ) 3) x s 3 ‘v’4)e(x—ooR—.] V €

3. Pemre ypaBHeHHUe 10%%°+4%5 =0 ,01.

1)-2; 2)-1,5;0,5; 3)-0,5;1,5; 4)-0,5;2.
4. Haiinute HaWMEHBIIIEE 1IeJI0€ pElIeHuEe HEPaBEHCTBA 2—15 <5%% <125,

1)-4; 2)2; 3)-5;4)0.

BI. Pemnte ypaBuenue 64 =12 +8%.
32-2"

x?—8x+15 "

Ilposepounan paboma no meme «llokazamenwvrnan u nozapugpmuuecxkasn gynkyuu. Ilokazamenvhoie
YDAGHEHUS U HEPABEHCMEA)

C1. Pemute HEPABEHCTBO

Iocrpoiite rpadukn dpynxumit: 1.y=0,4"+1; 2.y=log,(x-2).

Pemmre ypaBHenus: 3.4 +4* =260; 4. 100;:1 _32 -
S 25"
x?-5 X x
5. Pemire HepaBeHCTBA: a) 1 > 1 ; 0) o -2 >0.
2 16 3x-4

6. Pemmte HepaBencTBo 36 —2-18* >8-9%.
Hposepounas paboma no meme «OnpedeyieHue mpuzoHOMemPU4ecKux GYHKyuin,

1. Beraucnure: a) sin%; 0) cos(—%}; B) tg[—lgT”); r) ctgl3,5x.

V3

. 1
2. Pemnte ypaBHeHHs: a) Sint = E; 0) cost=——.

3. Ympoctute Boipaxenue: Ctgt-sin(—t)+cos(2z —t).

ctgt
_ G cos?t.
tgt + ctgt

5. Borunciure: 2-sin870° ++/12 - c0s 570° — tg60° .

4. JIoka)XUTe TOXKACCTBO:

. 4
6. 3BecTHO, uTO SINt = g ; %< t <z . Beruncnure: COSt; tgt; ctgt .

Ilposepounaa paboma no meme « Tpuzonomempuuecxkue Qopmynst C10:4#ceHUA APZYMEHN 06
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Haitaure 3HaueHUs BhIpaKEHUI:
1.s5in58°-c0s13°—co0s58°-sin13°; 2. cos 2. cos7—”— sin——. sin7—”.
12 12 12 12

YrpocTure BIpaKeHU:
. . 1 .
3.cos(t—s)—sint-sins; 4'?Cosa_sm[%+aj'

5. Nokaxute ToxzaectBo sin(a+ B)+sin(a—B)=2-sina-cosB.
6. Pemmre ypaBaenue Sin3X-C0S X +C0S3X-Sinx=0.
Iposepounas paboma no meme «DoOPMyibl MPULOHOMEMPULL)
sin2t-cost

2.sint
2. Pemute ypaBaenue SiN5X =Sin3x.

1. Yopoctute Beipaxkenue 1—

3. Pemute ypaBaenue SiN5X =Sin3x.
4. Jloxaxure ToXxaeCTBO 2-C0s° (45°+4a)+5sin8a=1.

5. Berunciure €0s70°+ sin 140°—cos 10°.
6. Haiinure KopHH ypaBHEHUS J3-sinx+cosx=1 na OTpE3KE [—37r; 37[] :

Ilposepounan paboma no meme « Tpuzonomempuueckue ypasHenusn»

Pemmre ypaBuenus:  1.2-Sin X+ J2=0. 2. Cos(§+%]+ 1=0.

3. Pemute ypaBHEeHUe COS(Zﬂ' - X) - sin(?’?”+ xj =1.

4. Pemte ypaBHEHHE SiN X-COS X+ 2-SiN° X =C0s” X .
5. Haiiiure kopHu ypaBHeHust Sin’ X—2-c0s X+ 2 =0 Ha orpeske[-57;37x].

6. Pemmure ypaBHeHue 3-sin® X—4-Sin X-cos X+5-c0s* X =2.
Ilposepounas paboma no meme «Ilpasuna u hopmynst omvickanus npou3800HbHIX)

1. Haiinute nmpou3BoaHy0 () YHKIIHH:

2) y=x; Oy=3;  my=—i  0y=3-2x;
. tgx 4
1) y=2-JX+3-siNX;€e) y=X-COSX; X) y==" 3) y=(3x+5) .

2. Haitnure yros, KOTOpBI 00pa3yeT ¢ MOJI0KUTEIBLHBIM JIYIOM OCH a0CITUCC KacaTeabHas K rpaduKy
10 7

byHKIUHA y=E—7+ 3-X—2 BTOuke X, =1.

3. Berunciure f’[%),ecnu f(x)=2-sinx+3-x*-27-x+3.

4. TIpaMoNUHEHHOE ABMKEHHE TOUKH OMKUCHIBAeTC 3akoHOM S = t° —t° (). Haiinure eé ckopocTs B
MOMEHT BpeMeHH t = 2C.

5. HaiiauTe Bce 3HAYCHUSI X , IPU KOTOPOM BBIMOIHSCTCSI HEpaBeHCTBO '(X) <0, ecnu
f(x)=12x-x°.

Ilposepounas paboma no meme «Ilpumenenue npouzeo00HoIl K Uccie008anuto GyHKyuil)
1. Jlana gyskims Y = X° —3x+ 4 . Haiture:

a) MPOMEXYTKH BO3pACTaHUs U YObIBaHMS (YHKIIUU;
0) TOUYKH SKCTPEMYyMa;

B) HanOoJIbIlIee ¥ HAUMEHBIIIEe 3HAYCHUsI (PYHKITUU HA OTPE3KE [—1; 4] .
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2. Tlocroiite rpadgux Gynkuun y = X° —3x* +4.
3. CocTaBbTe YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKIIUU Y = 4/X BTOUKE X=4.

4. TInomans IPAMOYTrONBHOTO y4acTka, paBHa 144w *. Tlpu kakux pa3Mepax ydacTKa JTHHA

OKPY’KaIOIIIEro ero 3a0opa OyneT HauMEHbBIIICH?
Ilposepounasa paboma no meme «llepsoobpasnan u unmezpany

1. Jlokaxkure, uto F (X) = X* —3sin x sBasercs nepBoobpasHoit aus f (X) =4x>-3-C0SX.
4 . . N
2. Ansa GpyHKIMU Y = —+ 3-sin X HalauTe KaKyr — HUOYAb MepBOOOPa3HYIO, 3HAUCHUE KOTOPOH B
X

TOYKE X =7 - OTPULATCIBHOC YUCJIO.

T

4 "
3. BeruucanTe uHTErpaibl: a) I d—X; 0) I cos 2xdx .
1 Vx 2

4. BeruucnuTe mwiomans GUryphl, orpaHnuueHHoi muauamu: Yy =1—x°; y=0; x=-1.
5. Bolucnute miuomans GUrypsl, orpanuueHHoi rpadguxom ¢pynkiuu y = 0,5+ X* + 2, kacaTeIbHOl K
3TOMY rpaduKy QYHKIIUH B TOUKE ¢ a0CIccor X =—2 u npsmoit X =0.

Ilposepounaa paboma no meme «llonamue o nezasucumocmu codovimuii. Bepoamnocms u
cmamucmu4ecKkas 4acmoma HACMynaieHus coOObImus.

1. Tpu crTpenka CTpENsIOT MO MHUIICHU. [Ipeamonaraercsi, 4To COOBITHS TOMAJIaHUS B MHILIEHb IS
CTPEJIKOB HE3aBUCHMBI " BEPOSITHOCTH TOTIaaHuUS CTPEIIKOB B MUIIICHb

pasusl: P, =0,9; p, =0,8; p, =0,7 . KakoBa BepOATHOCTb TOTO, YTO:

a) BCE TPH BBICTPEIIa OKAXKYTCS YCHEIIHBIMU?

0) XOTs1 ObI OTUH U3 TPEX BBHICTPEIIOB OKAKETCS YCIICHIHBIM?

B) OJIMH BBICTPEJ OKAXKETCS YCHEIIHBIM, /IBa HE YCIICITHBIMH BBICTpEIaMU?

2. Cneunanuct Bbicuiel kBanudukanuu cooupaer 40 % npubopoB, HaeKHOCTh KOTOphIX paBHa 0,95
npubOpoB, HAJEKHOCTh KOTOpeIX paBHa 0,75. OmnpeaenuTs BEpOATHOCTb TOrO, YTO CIy4YailHO
0oTOOpaHHBIN Mprubop OyneT paboTaTh OE30TKA3HO.

3. 15% Bcex MyxuunH U 5% Bcex XEHIIUH — MadbTOHUKU. Hayraa BbIOpaHHOE JIHMIO OKa3ajoCh
JanbTOHUKOM. KakoBa BEpOSITHOCTH TOTO, YTO 3TO MYX4YWHA. YUCIO MYXUYUH U KEHIIMH CUUTAETCS
OJIUHAKOBBIM.

4. Uner oxoTta Ha Boika. B oxoTe ydyBcTByIOT 4 oxoTHHKAa. H, —coObITue — BONK BblmeN Ha 1-ro
oxoTHUKAa. H,— coObiTue — BOJK BbINIEN HA 2-TO OXOTHUKA. H,— coObITME — BOJK BhIIIEN HA 3-TO

OXOTHHUKA. H, — coOBITHE — BOJIK BBIILEN HA 4-T0 OXOTHHKA.

BeposiTHOCTB BbIXO/1a BOJIKA Ha 1- TO OXOTHHKA paBHa P ( H 1) =p, =0,4.
BeposiTHOCTB BBIX0/1a BOJIKA HA 2- TO OXOTHHMKA paBHa P ( H 2) =p,=0,3.
BeposiTHOCTE BBIX0/1a BOJIKA HA 3- TO OXOTHHKA paBHA P ( H 3) =p,=0,2.
BeposiTHOCTB BbIXO/1a BOJIKA Ha 4- TO OXOTHHKA paBHa P ( H 4) =p,=0,1.
BeposiTHOCTh yOWiiCTBa BOJIKA TEPBBIM OXOTHHKOM, €CJIM BOJK BBINIET HE HAa  HEro, paBHA

P(A/H,)=0,9.
BepositTHoCcTh yOuWiicTBa BOJIKA BTOPHIM OXOTHHKOM, €CJIM BOJIK BBIIIET HE Ha HEro, paBHa
P(A/H,)=0,8.
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BepOHTHOCTB yGHﬁCTBa BOJIKA TpPETbHUM OXOTHHKOM, CCJIM BOJIK BBIIICIT HC HaA HCro, paBHaA
P(A/H;)=07.
BepOHTHOCTB y6HﬁCTBa BOJIKA YCTBCPTHIM OXOTHHUKOM, €CJIM BOJIK BbIIICJI HC Ha HCTO, pPaBHA

P ( A/H 4) =0,6 . KakoBa BepossTHOCTh yOHiicTBa BOJIKa?

5. NUmeetrcs Tpu ypHBL. B mepBoii HaxoauTcst 5 Genbix mapoB U 3 4EPHBIX, BO BTOpOH —6 Oenbix u 2
4EépHBIX, B TpeTheii —10 Oenbix mapoB. BeiHMMaIOT Hayrag oauH Imap. YpHa BBIOMpaeTCs TOXKE Hayrasl.
Haiiti BeposTHOCTB TOTO, YTO 3TOT IIAp OEIIBIM.

6. Tpu cTpenka CTPENSIIOT TIO OJTHOM IeNu 1Mo 2 pas3a KakIaelid. MI3BeCTHO, 9TO BEPOSATHOCTDH MOMATaHUs
JUTSE Kakaoro crpenka paBHa 0,5 W He 3aBUCHUT OT pe3yabTaTOB IPYTMX CTPEIKOB U TPEIBIIYIIAX
BBICTPENIOB. MOKHO JIU yTBEpXkIaTh ¢ BeposaTHOCTHIO 0,99, uro B menb momaaer XoTs Obl  OAMH
BBICTpEIL.

T'eomempuas.
Ilpogepounaa paboma no meme «B3zaumnoe pacnonosicenue RPAMbIX U RAOCKOCHIU.

HapaﬂﬂeﬂbHOCMb RPAMDBIX U naockocmeil).

1Ilpsmbie & u b mepecekarorcs. [psiMas ¢ sBisIeTCs CKpeIIUBArOIIeiics ¢ mpsimoit @ . Moryrt ju
npsimbie D ¥ ¢ ObITh MapaIeNbHBIMH.

2. [InockocTh @ MpoXoauT uepe3 cepenuHbl 00koBbIX cTopoH AB u CD tpaneuun ABCD - Touku M
uN.

a) Jlokaxwure, uto AD o .

0) Haiigure BC, eciu AD=18gMN 8=m

3. [Ipsimass MA nipoxomut 4epe3 BepunHy kBaapara ABCD u He JIeXKUT B IUTOCKOCTH KBapara.

a) lokaxwure, uto MA u BC - ckpemnuBarommuecs npsimbie.

0) Haitnure yron mexay npsimeimu MA u BC, eciu ZMAD =45°.

4. Touku E u F nexart B mockoctu B, a Touka M - B miockocTu & . [loctpoiite TuHUN niepecedeHust
miockoctn EMF ¢ mnockoctsasmua u B . [losicHure.

5. OcnoBanne AD tpamenuu ABCD nexur B minockoctd «. Yepe3 Touku B u C TpOBEICHEI
napajieNibHbIe TIPSIMbIC, TICPECEKAOIINE IIIOCKOCTh B ToukaX E u F COOTBETCTBEHHO.

a) loxaxkure, uro BCEF - mapamienorpamm.

6) KakoBo B3aumMHoe pacrionoxxenue npsameix EF u AB ? Tlosicaure.

6. Otpe3ok AB mapasieneH miockocty & , a orpe3ok CD nexut B 310i miockoctu, npuaém AB = CD .
MOHO JT1 yTBEpKaTh, uTo 4eThIpéXxyroibHuK ABCD - mapamienorpamm? TlosicauTe.

Ilposepounasa paboma no meme «llepnenouKynaprocms npameix u naockocmeii. Muozozpannuxuy.
1. KA - neprneHIuKyIsIp K miockoctu Tpeyroibauka [/ABC . U3BectHo, uto KB 1L BC .

a) Jlokaxkure, uro TpeyroyibHuk [/ABC - mpsMOyTroabHBIM.

0) oxaxxure nepneHAMKYISIpHOCTD TIockocTeit KAC n ABC .

B) Haitnute KA, ecniu AC =18CBC 5=m; KAB 4% °.

2. OcnoBanue AC paBHOOEIPEHHOTO TPEYroJbHUKA JICKHUT B IJIOCKOCTH « . Hailimute paccrosiHue OT
TOuku B no miockoctu «, ecniu AB=20LAC 2#cm  , a IBYIPaHHBIM yrosl MeXAy IUIOCKOCTSIMHU

ABC wn a pasen 30°.

3. U3 Touku A K IUIOCKOCTH @ TmpoBeneHbl HakiIoHHble AB u AC, oOpa3yomue ¢ IIOCKOCThIO &
paBHbIe yribl. M3BecTHO, uT0o AB = BC . Haiinute yrisl Tpeyronbanka [/ABC .

4. OcHOBaHuE NPAMOM NPU3MBI — IPIMOYTOJIbHBIN TPEYTOJIBHUK C KaTeTaMu 6 u 8 cm. Haligute niomanb
OOKOBOW MOBEPXHOCTH MPU3MBI, €cu €€ HanOobIas O0KoBas TpaHb — KBaIpar.
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5. bokoBoe pebdpo MpaBWIHLHOM YETHIPEXYTOJIBLHON MUpaMUbI paBHO 4 cMU 00pa3yeT C IJIOCKOCTHIO
OCHOBaHUs NUPaMUJbl yros 45°.

a) HaliquTe BBICOTY IMpaMUIBI.

6) HaiinuTe ruomaas O0KOBOI MOBEPXHOCTH MUPAMUJIBIL.

6. PeOpo npaBunsHOTO TeTpa’dapa DABC pasuo a. [loctpoiite cedeHue TeTpadpa, MPOoxXoIsiiee Yepes
cepenuny pedpa DA mapamtensHo miockoctd DBC | u HaliiuTe TUIOIIAIh 3TOTO CCUCHUS.
Ilposepounasa paboma no meme «Bexkmopwl 6 npocmpancmeey.

1. lan xyo ABCDA,B,C,D,.

a) HazoBuTte BEeKTOp ¢ HavanoM B Touke D, , paBHBIN BEKTOPY AB.

0) HasoBure Bekrop paBHbiii, AB, + B,D.

B) Hasosure Bextop pasubiii, D,D—-D,B .

r) HazoBute BekTOp i, YIOBJICTBOPSIIOIINNA PAaBEHCTBY DA+ X+ DD, =DB, .
2. B mpaBuibHOM TeTpasape DABC ¢ pedbpom a touka O - meHTp Tpeyroiasuuka [/ABC .

_— 11—
a) [locTpoiiTe BekTOp 2 DB 3 DA u HaiiiuTe €ro JUIMHY.

0) Haitnure DA+ AC -0OC|.

3. MA - nepneHmukynsp K twiockoctu pomba ABCD. Pasnmoxwure BekTOp MC mo BEKTOpaM
AB; AD; AM.

4. Bektopbl & u b Hexommueapubl. Haiinure 3HaueHust K, npu koTopbix Bektopsl € =K-d+4b u
d=a+k-b xommmneapHsL.

Ilposepounasa paboma no meme «Koopounamol u éekmopul 6 npocmpancmaeey.

1. laHbl TOYKH A(2;—4;1) U B(—2;03).

a) Haiinure koopauHaThl cepenHbl oTpe3ka AB .

0) Haitnute koopauHATHl ¥ JJIMHY BEKTOpa BA.
B) Haiigure koopaunatel Touku C , ecniu CB = BA.

2. JlaHbl BEKTOpHI & U 5, PUIEM §=6T—8IZ; |5|= 1; (5;6)=60° . Hatigure:
a)da-b; 6 |§+5

HEePICHINKYIISPHBL
3. B xybe ABCDAB,C,D, ¢ pebpom 1 touka O - -mentp rpanu ABCD. Hcnomb3ys meron

;  B) 3HAueHWe M, IPU KOTOPOM BEKTOPHI & u C {4 ;1 m}

KOOPAWHAT, HAUJIUTE:

a) yron mexay npameivu A D n B,O .

0) paccrosiHue oT ToukH B 1o cepenunbl otpeska A D.

4. Jlan npaBwibHbI TeTpadap DABC c pebpom a. IIpu cummerpuu oTHOCHTEIbHO Mmiockoctn ABC
touka D mepemna B touky D, . Haiinure DD, .

Ilposepounas pavoma no meme «lununop. Konyc. lllap. O6vémbrt men».

1. Ha paccrosHun 8 cmOT 1eHTpa IIapa NMPOBEACHO CEYeHHUe, JUIMHA OKPYKHOCTH KOTOpPOro paBHA
127 ¢m. Haiinute miomaab ero moBEpXHOCTH.

2. BeicoTa nunuHapa BABoe Oombiie ero paguyca. [lnomans 60koBON MOBEpXHOCTH LMIMHApPA paBHA

100am 2.

a) Haiinute miomanp 0ceBOro ceueHus MUINHIPA.

0) Haiigure miomanp cedeHus UUIMHAPA, IPOBEIEHHOTO MAPAIJIEIIBHO €r0 OCH Ha PacCTOSIHUU

4 cm ot HEE.

3. TIpAMOYTONBHBIN TPEYrOJBHUK C TUIOTEHY30H 25 cm W TpoBenEHHONW K HeW BwIcOTOM 12 cm
BpalacTcs BOKpYTr T'MIOTEeHY3bl. HaliquTe muiomaas MOBEPXHOCTH TEJA, ITOJIy4EHHOI'O IIPH BPAICHUN.
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4. Ha paccrossauu 12 ¢m OT IIeHTpa Iapa MpoBeJeHO CeUeHue, paanyc Kotoporo paseH 9 cm. Haiigure
00BEM I1apa U MIoUab €ro NOBEPXHOCTH.
5. B mpaBmiIbHOl TpeyronpHOi mupamuse anodema paBHa | 1 06pasyer ¢ BEICOTOI MHpaMHIBI yTON ¢ .
Haiinute 00b6M mupamMub.
6. PaBHOOEIpEHHBII TPEYTONILHUK C OCHOBAaHUEM &8 cm U niepuMeTpoM 18 cm Bpamaercss BOKpYT NMPsIMOH,
napayieIbHOW OCHOBAHHUIO M MPOXOAIEi yepe3 BEepUIMHY HauOOIbIIEro yria TpeyroibHuka. Haiinnre
00BbEM TeTa BpalleHus.

Temamuka nucbMeHHbBIX padom
Pazoen «Anzeopa»
Kopenbp N—ii crenenn u ero cpoiictBa. CTENeHb C pallMOHAIBHBIM TOKazaTeneM. Jlorapudmbel U ux
cBoiictBa. TpuroHomerpuueckue (GpyHKuuu Jgr0060ro yria. OCHOBHBIE TPUTOHOMETpUUYECKHE (HOPMYIIBI.
@opmynbl npuBeaeHUs. DopMynbl CIOXKEHHUS W HMX CIEICTBUSA. ToXIeCTBEHHBIE MpPeoOpa3OBaHUS
BBIPAXKEHUI.
Pa3zoen «@ynxyuuy
Oynkuuu u rpadpuku. KBagpaTHsiit TpéxuieH. DneMeHTapHOe HccienoBaHue (QyHKIMHA (MX CBOMCTBA U
rpadukn). Crenennast (yHKIIHSL. [lokazatenpHast QyHkuus. Jlorapudpmuueckas GyHKIUS.
Tpuronomerpudeckue  (QyHKIUH. Yéruple ©  Heu€THbIe  (DYHKIIMH. IIepnonuuHOCTH
TpUTOHOMETpUYEeCKUX (yHKIMK. CBONWCTBA TPUTOHOMETPUYECKUX (DYHKIMH. APKCHHYC, apKKOCHHYC,
ApPKTaHI€HC U apKKOTaHTEHC.
Pazoen «Hauana mamemamuueckozo anaiu3a)
[IpaBuna u ¢hopMysbl OTBICKAHUS MMPOU3BOIHBIX. [IpMeHeHre TPOU3BOIHOM K UCCIIEIOBAHUIO () YHKITHA.
[lepBooOpa3Has u uHTErpal.
Pa3zoen «Ypasenenusa u nHepageHcmea)
YpaBHEHMs U HEPABEHCTBA C OJJHOM IIEPEMEHHOU. Y paBHEHHUs, COACPIKALUE IEPEMEHHYIO 101 3HAKOM
Monyiisa. HepaBeHcTBa, coeprkaliie NepeMeHHyo 1o 3HakoM MoAyisl. ippalinoHanbHble ypaBHEHUS U
HEPaBEHCTBA, U UX CUCTEMBI. Y PaBHEHHS U HEPABEHCTBA C MapaMeTpoM. MeTo1 HHTEepBaoB.
[ToxazarenbHbIe ypaBHEHUS! M HEPABEHCTBA, U UX cucTeMbl. Jlorapudmuyueckrue ypaBHEHUS U
HEpaBEHCTBA, U UX cUcTeMBI. [IpocTeiiine TpUroHoOMeTpuYeCKUe ypaBHEHUs. TpUTrOHOMETPUYECKUE
YPaBHEHUS U HEPABEHCTBA, U UX CUCTEMBL. METO/BI PEIICHNS] YPAaBHEHH.
Pa3zoen «Inemenmuvt meopuu epoAmMHOCmell U MamemMamuieckoi CimamucmuKuy

Tabnuunoe u rpaduueckoe NpPEACTaBICHUE MAHHBIX. YWCIOBBIE XapaKTEPUCTUKU PSAOB JaHHbBIX.
[MoouepenHelii W OMHOBPEMEHHBIH BHIOOP HECKOJIBKHUX DJJIEMEHTOB M3 KOHEYHOTO MHOXKECTBA.
dopMynbpIuKCiIa MEPECTAaHOBOK, COYCTAaHUH, pa3MeIIeHUI. Perenne KoMOMHATOPHBIX 3a/1a4.

®opmyna Ounoma Hprorona. CpolicTBa OMHOMHANBHBIX KO3 dunmeHToB. TpeyroapHuk Ilackais.

OJeMeHTapHble U CIO0XKHbBIE COObITHs. PaccMoTpeHne cilydaeB W BEPOATHOCTb CYMMbl HECOBMECTHBIX
COOBITHH, BEPOATHOCTb MPOTHUBOIOJOKHOIO coObITUsA. IloHATHE © HE3aBUCUMOCTH COOBITHH.
BeposTHOCTB U cTaTuCTHUYECKast YaCTOTAa HACTYIUIEHUS] COOBITHS.

Paszoen «I'eomempusny

B3anMHOe pacmnoiokeHue NpsIMbIX U IUIOCKOCTE!. I1apaieIbHOCTh IPSIMBIX U IIJIOCKOCTEM.
[lepneHAUKYISIPHOCTD NPSAMBIX U IUIOCKOCTEW. MHOrorpanuuku. Bektopsl B mpoctpanctse. KoopauHarsl
U BEKTOPHI B pocTpancTse. Llunmuuap, konyc, map. O0beMsl Te.

Hmozoswtii mecm npomesxcymounon ammecmayuu no meme «Anzeopa u nauana anaausza» (1 sman)

1. Beruucnure sin® 15° +cos* 15°.
a) 0,875 6) 0,25 6) 0,75 2) Ipyrou OTBET.
2. Haiinnure MHOXKECTBO 3HAYEHUN arcsin ( X\/; ) )

a) _%;% 0) 0;% 8) —%;E 2) Ipyroi oTBeT.

3. HaiiguTe HanMeHbIIHIA TIONOKUTENBHEIH eprof GyHKIuH Y = Sin’ 3X .
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a) 2?7[ 0) 67 8) % 2) Ipyrou OTBET.

4. HaiimuTe BCe peIIeHus HepaBeHCTBA SiN (2 X— %] <0,5 wu3 npomexyTka (—7[ ; —%} .

a) (—n;—%}u(—i—i;—%} 0) (—n;—%} 6)(—%;—1”—2]U(—%;%) 2) Ipyrou OTBET.

5. Pemmte ypapaenue 3sin® X+10c0osx—6=0.

a)i%r+2mc;lceZ 0) i%+2m(;1(eZ 8) iarccos%+2m(;l(eZ 2) NIpyroii OTBET.

. V4
6. Haiinute nponsBoaHyo QyHKIMH Y = Cos(7r - 3X) B TOUKE X, = 1

32 32
a) T\f 0) —T\f 8) 0 2) Ipyroi OTBET.
7. HaiiiuTe TanreHc yria HaKJIOHa KacaTenbHOH kK GyHkuun Y = 2X° —3x’ B Touke X, =2.

a) 20 6) 6 6) 28 2) Ipyroi OTBET.
2 —
8. Pemmte HepaBeHCTBO w <0.
x°—36
a) (—6;6)u(6;10] 0) (—6;6)u(6;10) 8) (—6;10] 2) Ipyroi OTBET.
9. Haiinute cymmy HanOobIIero ¥ HaUMEHbILETo 3HaYeHUH PyHKIUN Yx= %4 X—  HaoTpeske [O ; 2] .
a) 0 0) % 8) % 2) Ipyrou OTBET.

10. Haitnute nHTEpBaNbl BO3pacTaHust QyHKIMH Y = — X( X— 2)2 :

a) (% ; 2] 0) [% ; 2i| 6) TAaKUX HET. &) IPYroil OTBET.

Hmozoswiit mecm npomesicymounoi ammecmayuu no meme «Ancebpa u navana ananuzay (2 sman)
1. Kakas TMHUSA 3a7aeTcsl ypaBHEHHEM X’ + Y +1=2y.

@) mapabona ©0) OKPY)KHOCTb ) IpsiMasi &) APYToil OTBET.

2. Haiinure 3nauenue Belpaxenuss  log, 0,4 + log, J2+ log, 10.

a) 2,5 0) 3 6) 3,5 2) mpyroii oTBeT.

3. Haiinure ob6nacth onpenenenus pyHkuu Y = Ig (1— X — 2X2) .
a) (-1;0,5)  6)[-1;0,5] ) (—0;-1){J(0,5;+®) o) apyroii oTser.
4. Haiigute cymMMy KOpHEN ypaBHEHHUSI ||Og2 X+ 1| =2.

a) 2% 0) =2 8) 175 2) Npyroi OTBET.

5. HaiiguTe Bee MONOXKHUTENBHBIE PELIEHNs HepaBeHcTBa 4% +2 > 3. 2%,
a) O{O}U[l;+oo) 6) [2;+oo) 8) [O;+oo) 2) Ipyroii OTBET.

6. Haiinure cymMmy KopHeii ypaBHeHus (X2 + X% 2) 5- 2=

a) -1 0) 0 6) 1 &) HET KOpHEH.
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. . /4
7. Haiigute rutomaab (Gpurypbl, orpaHUYeHHOM JTMHUAMHU Y = COS X U Y = —COS X , ecliu |X| < R

a) 2 0) 8 6)  2) Ipyroii OTBET.
8. B kakoii Touke npousBoaHas QyHkiuu Yy =2X—X"° pasua 1.

a) 0,5 0) TaKOW TOYKH HET. 6) 0,25 2) mpyroii OTBeT.

2
9. BeunciuTe HHTErpat I (x =3) dx .
1

1 1
a) — 0) — 6)0 ¢ 0l OTBET.
) 16 )5 ) 0 2) apyr
2
10. HaiimuTe 001acTh 3HaUE€HUI BBIpAXKECHUS M
X +x-2
a) y#2 0) y#1 8) Y#3 &) Ipyroi oTBeT.

Hmozoewtii mecm npomesxcymounon ammecmayuu no meme « I'eomempusny (3 sman)

1. Tpeyronsauk ABC — npoekuus tpeyroibHuka MNP Ha muiockocTs @, Touka D jexuT Ha oTpeske
AB, npuuem Toukn A;B;C;D — mpoekmun Touek M ;N ;P ;K coorBercrBenno. Haiinure MN , ecu
AD=4 cm, DB=6 cm, MK =6 cm.

a) 12 cm 0) 10 cm 8) 15cm 2) Ipyrou OTBET.

2. IInockocts « , napanienbHas cropoHe AB tpeyronsHuka ABC , mepecekaer ero B Toukax A U B,

nexamux Ha npsaMmeix AC u BC coorserctBenno. Haiimure AC, ecim: AC=15cm, A B =4 cowm,

AB =20 cm.
a) 3 cm 0) 10 cm 8) 4cm 2) IpyToii OTBET.
3. Haiigute paccTossHue OT HEKOTOPOM TOYKHU O TUIOCKOCTH KBaJpara, €ClIM PacCTOSHHE OT 3TOM TOUYKH

JI0 BCEX €ro CTOPOH paBHO 4 CM, a CTOpOHA KBaJpara paBHa 2 CM.

Q) J13 em 0) 243 cm 8) J15 em 2) Ipyroi OTBET.

4. Paccrostnue ot cepeanHsl oTpe3ka AB, mepecekaroniero miockocTb &, 10 INIOCKOCTH @ paBHO 15
CM, a PacCTOSIHUE OT TOYKM A 10 IJIOCKOCTH @ paBHO 12 cM. HalauTe paccrosiHuE OT Touku B 1o
IUIOCKOCTH & .

a) 38 cm 6) 42 cm  6) 32 cM  2) IPYroii OTBET.

5. Ilpm kakoMm 3Ha4eHUH a JumHa Bektopa AB  paBha 3710 ? Koopaunatsl Touek
A(2;3;4); B(9;7;:a).

a) -1u9 0)9 6) —-9ul 2) apyroii oTBET.

6. Touka C - mpoekuusa touku C, Ha miockocTe . HaiinuTe KocHHyC yria MexXIy IUIOCKOCTBIO
tpeyronsHuka ABC, u a, rne AB npunamnexur a, ecau tpeyronsHuk ABC, - paBHOCTOpOHHUI, a

yron ACB - npsmoti.

V3 V3

a) 73 0) ?3 8) J3 2) Npyroi OTBET.

37



7. Touka B nmemut otpe3ox AC B otHomenuu 2 : 3. Haligute koopauHatel Touku B, ecnu
A(1;-2;4);C(6;12;9).

a) B(4;4;7) 6) B(3:;3,6;6) ) B(35;6;6,5) 2) apyroii oteer.

Hmozoewtii mecm npomesxcymounou ammecmayuu no meme « I'eomempusny (3 sman)

1. TTo kakoii hopmyIie BEIYUCISETCS TUIONIAh TOBEPXHOCTH Iapa paamyca R ?

a) 4zR*  6) #R* ) 2wR* 2) npyroii oTBeT.

2. boxoBoe pebpo HAKJIOHHOHM MPHU3MBI PaBHO 6 CM M HAKJIOHEHO K IUIOCKOCTH OCHOBAHHS TOJ YIJIOM

60° . HaiinuTe BHICOTY IPU3MBI.

a)x/g cM 6) 3 cMm 8) 33 em 2) Ipyrou OTBET.

3. Pammyc kpyroBoro cekropa paBeH 6 cm, a ero yroa - 60°. CekTop CBEepHYT B KOHHYECKYIO
MoBepXHOCTh. Hailgure miomaas OCHOBaHKS KOHYCA.

a)2r cM? 6) 0,57 cm’ 6) m oM’ 2) Ipyroi OTBET.

4. Haiigute 00BeM MOTHOTO Iapa, €CIIM PaaruyChl €ro BHYTPEHHEH W BHEIITHEW MOBEPXHOCTH PaBHBI 3 CM
ub cm.

a)126 7 eM® 6) 1897 oM®  6) 2527 oM 2) mpyroit oTBeT.

5. [Inomaau rpaneii NpsIMOYToJIbHOTO Napajuienenunena 2 cM?, 8 cM® 1 4 cM®. Haiizure ero o6meM.

a) 8 cm® 6) 10 cm® 6) 6 cM®  2) Apyroii OTBET.

6. Haiimute 00beM TpeyrosbHOM mupaMuibl, OOKOBBIE peOpa KOTOPOW B3aWMHO MEPIEHAMKYISIPHBI U
paBHbI COOTBETCTBEHHO 14 cMm, 4,5¢cM u 2 cMm.

a) 27 oM’ 6) 21cem® 6) 42 cM® 2) Opyroii OTBerT.

7. CrutaBwiId J1Ba CBHHIIOBBIX IIapa ¢ paauycamMu 3 CM Kaxaeld. Haiinmure muaMerp MOJydMBIIETOCS
nrapa. OTBET OKPYIJIUTE A0 ACCSTHIX.

a) 1,4 cm 6) 7,2 cm 6) 7,6 cM 2) nIpyroii OTBET.

JK3amen no mamemamuke
1 cemecmp
Teopemuueckaa yacmao
1.Beipaxxenus ¢ mepeMeHHOH, X Kiaccudukamnus. ToxXaecTBEHHbIE TPe0Opa30BaHMUs BEIPAKCHUM.
Mertobl JoKa3aTeabcTBa TOXAECTB. (IIpumepni)
2. llenble BeIpaskeHUs U UX MpeodpazoBanus. (POpMyIIbl COKPALIEHHOTO YMHOXEHUS ¢
00KA3amenbCmeom).
3. KBaaparHblii KOpeHb. ApubMETHUCCKII KBaIPaTHBI KOPEHb U €r0 CBOMCTBA (¢ 0oKazamenbcmeom).
4. ToxxaecTBEHHbIE IPEOOPa30BaHUs BIPAXKEHUI, COIepKalIX KBaJApaTHbIE KOpHU (060cHo6amb
aneopummbot).
5. Kopenb N —oif cTenenu 1 ero CBOMCTBa (¢ dokazamenvcmeom). ToxKaeCTBEHHBIE TPEOOpa30BaHUS

BBIP)KCHUH, COAEPKAMUX KOPEHb N — CTENEHU (000CHO8aAMb ANcOpUmMMDbL).
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6. CTeneHp ¢ palMoHaAILHBIM IIOKa3aTeIeM U ee CBOUCTBa (¢ dokazamenbcmeom). TOXKAeCTBEHHBIE
npeoOpa3oBaHusl BBIPAKEHUH, COACPIKAIINX CTENCHD C PAIlMOHAIBHBIM MTOKAa3aTeJIeM.

7. lonsitue norapudma. CpoiicTBa torapudMoB (¢ doxkazamenbcmaom). JlorapupmupoBanue u
noTteHurpoBanue. ToxaecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHUHN, COAEPKAIIUX JIOTapU(pMBI.

8. O6mme cBeeHus 00 ypaBHEHUSX (OMpeaesieHne, KOpHHU, YUCIIO KOPHEH, YTO 3HAYUT PEIIUTh
ypaBHeHUe). PaBHOCHIIbHBIC YPAaBHEHUS U UX CBOMCTBA (¢ 00KA3amMenbCcmeaom).

9. JIuneiiHnoe ypaBHeHue. VccnenoBanue ero pemenus. MeToasl peleHus JINHEHHBIX ypaBHEHUI
(aHaUTHYECKUI U TpadUUECKHi).

10. KBagpatHoe ypaBHEeHHe (onpeneseHre, BUIbl, BbIBO hopmyd, Teopema Buera (¢
00KaA3amebcmeom)).

11. IpoOHO-palMoHabHBIC YpaBHEHHUsI, CIIOCOOBI X PELICHUS (0e300Ka3amenbcmea).

12. Cuctembl TMHEHHBIX U HEJTMHEHHBIX ypaBHeHUH. CIIOCOOBI UX pelIeHUsI.

13. UppaunoHalibHbIE YpaBHEHUSI U1 METOAbI KX PEIICHUS.

14. YpaBHeHus, coeprKaliye mepeMeHHyo Mol 3HaKOM MOy isi. Buibl ypaBHEHHI 1 CIOCOOBI MX
pelIeHus.

15. IIpocreiimme noka3aTeabHbIC YPABHEHUS, UX pelieHue. [IpueMbl penieHns moka3aTeabHbIX
YpaBHEHUU.

16. IIpocTeiinme gorapupmMuuecKue ypaBHeHus, ux pemeHue. [Ipuemsl perienus torapuMuaeckux
YpaBHEHUM.

17.YpaBHEHHUs CTETIEHH BbIIIE BTOPOM M METO/IbI X perieHus. Teopema o 1eI0YuCICHHBIX KOPHSX (¢
00KA3amenbCmeom).

18. YncioBble HEPABEHCTBA U MX CBOWCTBA (C 00KA3AMENbCMBOM).

19. JlokazarensCTBO HEpaBEHCTB. MeTOIbI JOKA3aTENbCTBRA.

20. HepaBeHcTBa ¢ nepeMeHHO. CBOWCTBAa pPaBHOCHIIBHBIX HEPABEHCTB (¢ 00KA3amMenbCmeom).

21. JIuHeitHbIe HEPAaBEHCTBA U UX PEUICHHUE.

22. KBanpaTHble HEPABEHCTBA U UX PEIICHUE.

23. JIpoOGHO-palimoHanbHble HEPABEHCTBA U UX pelIeHne. MeTo ] HHTEpBaJIoB.

24. VppanyoHaiabHble HEPABEHCTBA U UX PEILICHUE.

25. Ilpocreiimne noka3areabHble HEpaBeHCTBA. [[pueMbl perenns noka3aTeabHbIX HEPABEHCTB.

26. [Ipocreiimue norapudpmMuueckre HepaBeHCTBA. [Ipremsbl permeHus gorapuMUIEeCKX HEPaBEHCTB.
27. Buapl HEPAaBEHCTB, COJIEPKALINX IEPEMEHHYIO TI0]] 3HAKOM MOJyJs. MeToabl UX pelIeHus.
28.0mpenenenue TPUrOHOMETPHUUECKUX (DYHKIMH YMCI0BOro aprymenta. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXk1eCTBO. COOTHOLIECHUS MEKIY TPUTOHOMETPUUECKUMHU (DYHKIUSIMHU OJTHOTO
aprymenTa (¢ 6616000Mm).

29. ®opmyIibl IPUBEACHUS (661600).

30. ®opMyIIBI CIOKEHUSI TPUTOHOMETPUUECKUX QYHKIHI (661600).

31. Tpuronomerprudeckue GyHKIIMH ABOMHOTO U MMOJIOBUHHOTO apryMeHTa (661600).

39



32. [IpeoOpa3zoBanue MPOU3BEACHUS TPUTOHOMETPUUYECKUX (DYHKIHI B CyMMy, 0OpaTHOE
npeoOpa3oBaHue (661600).

33. OnpeneneHue U CBOMCTBA QYHKIUKH Y = COS X (00HO ¢ dokazamenbcmeom), Tpaduk.
34. Onpenenenue u CBOMCTBA GYHKIMH Y = SiN X (00HO ¢ dokazamenvcmeom), Tpaduk.
35. Onpeneneurie u cBoiicTBa QyHKIMH Y = tgX; Y = CtgX (0ono ¢ dokazamenvcmeom), rpadux.

36. O6paTHbIE TPUTOHOMETPHUECKUE (PYHKIIMU UX CBOICTBAa U TpauKH.

37. Pemenue ypaBHeHust Sin X = a. Onpexnenenue arcsina.

39. Pemienue ypaBHenust COS X = a . OnpeaeneHue arccosa .

40. OT60p KOpHEW TPUTOHOMETPUUECKOTO YPABHEHUS, YIOBIETBOPSIONINX 33JaHHOMY YCIIOBHIO
(mpuHaIIEKAIKUX TPOMEXKYTKY) (4 crioco0a).

41. Pemienue ypaBHeHusa tgx =a; ctgx =a. Onpenenenue arctgx; arcctgx.

42. PenieHne TPUrOHOMETPUUYECKUX HEPABEHCTB.

43. PenieHue cucTeM TPUTOHOMETPUUECKUX YPABHEHUH.

44. PenieHue CUCTEM TPUTOHOMETPUUECKUX HEPABEHCTB.

45. ITonsaTue o Mpor3BOAHON DYHKINH, PU3NUECKUI U TEOMETPUIECCKUN CMBICI TTPOU3BOTHOM.
46. YpaBHeHHUE KacaTelnbHOH K rpaduky QyHKIUH.

47. IIpon3BogHBIE CYMMBI, pA3HOCTH, IPOU3BEAECHHUS, YACTHOTO.

48. [Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

49. [IpuMeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (DYHKIIMI M TTOCTPOCHHIO TPaUKOB.

50. ITepBooOpaznas. ®opmyna HeroTona-JleitOnuma.

51. TabnuuHoe u rpaduyecKoe MpeaCcTaBIeHUE TaHHBIX.

52. YnucnoBble XapaKTEPUCTUKH PSJIOB JaHHBIX.

53. [loouepenHbIli 1 OTHOBPEMEHHBIN BHIOOP HECKOJIBKHX AJIEMEHTOB M3 KOHEYHOTO MHOXKECTBA.
94. ®opmyinbl YKuciIa NEPECTaHOBOK, COUETAHUM, pa3MEIIEHUH.

55. ®opmymna 6uHoma HeroToHa.

56. CBoiicTBa OMHOMHAIBHBIX KOA((HUIIMEHTOB.

57. Tpeyronbuauk I[lackais.

58. DneMeHTapHbIE U CIIOKHBIE COOBITHSI.

59. PaccMmoTpeHue ciydyaeB U BEpPOATHOCTH CYMMbl HECOBMECTHBIX COOBITHH, BEpOSTHOCTH
MPOTUBOMOJIOKHOTO COOBITHSI.

Hpakmultecmm uacmos

[IpakTrueckast 4acTh: TECT IO MaTE€pUagaM KOHTPOJIbHO — U3MEPUTEIbHBIX MaTepuaiioB EI'D u OI'.
CmoTtpute 3amadu U3 OTKphITOro 6anka 3aganuii mo EI'D u OI'D B mocoOusx s MOATOTOBKH K

UTOTOBOM aTTeCTalluy U Ha caiite Pemryera.pd.

Hpozpamma IK3aMeHa no namemamuke

2 cemecmp
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Teopemuueckasn wacmep
1. AKCHOMBI CTEPEOMETPHH.
2. B3anMHOE pacroyiokeHHe MPSIMBIX B IPOCTPAHCTBE (MapaUIeIbHOCTD, IEPIICHIUKYIISIPHOCTS).
Teopema o Tpex nepneHAUKyIsIpax.
3. B3aumHoe pacnonoxeHue NpsMbIX U IIIOCKOCTEN B IPOCTPAHCTBE (MapaiebHOCTh,
NEPIEHIUKYISIPHOCTD).
4. B3auMHO€ pacroIoKeHUE MIOCKOCTE! B TPOCTPAHCTBE (MAPAILIEIBHOCTD, EPIECHANKYISIPHOCTS ).
5. CkpenuBaromuecs npsMbie (onpeaeneHue, pacCTOsSHUE, YTo).
6. [TocTpoenue n3o0paxkeHU TPOCTpaHCTBEHHBIX PUryp. OCHOBHBIC TPEOOBAHUS K MEIarOTHYECKOMY
YEPTEXKY.
7. Ilpu3ma: BUBI, CBOWCTBA, IUIOMIAAb IIOBEPXHOCTH, OOBEM.
8. [lmpamuia: BUIBI, CBOMCTBA, TUIOIIAIb ITOBEPXHOCTH, 00OHEM.
9. CroiicTBa TpeyroJbHON MUPaMUIbI, UMEIOIIEH paBHBIE OOKOBBIE peOpa. CaenaTh BRIBOJ OTHOCHUTEIBHO
N — YroJbHOM NUpPaMUJBL.
10. CpoticTBa TpeyrobHOM MUPaMUIbl, 00KOBBIE pedpa KOTOPOil HAKJIOHEHBI K OCHOBAHMIO TI0]T OJTHIM
yriaom. Crenarh BEIBOJI OTHOCUTENBHO N— YroJbHOW MUPAMUIBIL.
11. CgoiicTBa TpeyroiabHON MUPAMHUIBI, OOKOBBIE TPAHH KOTOPOI HAKIIOHEHBI K OCHOBAHUIO MO/ OJHUM
yriaom. Crenarh BEIBOJI OTHOCUTENIBHO N— YroJbHOUW MUPAMUIBIL.
12. CBoiicTBa TpeyroibHON MUPAMHUIBI, antoPeMbl KOTOPOU paBHBL. CIenaTh BRIBOJ OTHOCHTEIHHO N —
YTOJIbHON ITUPaMUBIL.
13. Tena BpateHus.
14. KomOuHaIus mapa 1 MHOTOTPaHHUKOB.
15. KomOuHaIus KoHyca 1 MHOTOTPaHHUKOB.
16. KoMOuHammu en BpaiieHusl.
17. O6bem tena. CoiicTBa 00beMOB. O0BbEM MPU3MEI (MIPSMON U HAKIIOHHON ), TUPAMHUIBI, KOHYCA,
HWIMH]pA, 11apa.

Ilpakmuueckas uacmep
[IpakTuyeckas yacThb: TECT 10 MaTepHallaM KOHTPOJIBHO — U3MEPUTENbHBIX MaTepuanos EI'D u OI'.
CmoTtpute 3am1adu U3 OTKpeITOro 6anka 3aganuii mo EI'D u OI'D B mocoOusx s MOATOTOBKH K

WTOTOBOM aTTECTAIlMU U Ha caiite Perryera.pd.

H3yuenue pekomendyemoii numepamypul, UHGOPMAYUOHHO-OUOTUOM EYHBIX UCHOYHUKOB,
YUeOHO-MemoouuecKux uz30anuil
Ocnoenas numepamypa.

1. Anrebpa u Hadana maremaruueckoro anamusa. 10-11 kmaccel. ba3oBeiil U yrioyOiaeHHBIH ypOBEHB
[Tekcr]: yaeOnuk / 1. A. Anumos [u 1p.]. - M.: IIpocsemienue, 2016. - 463 .

2. I'puropees, C. I'. DnemenTs! Boicieit MareMaTuku [ TekcT] : yueb. mis cpen. npod. oOpa3oBaHus /
C.T. I'puropses, FO. A. lyounckuii. - 10-e uza., crep. — M.: Axagemus, 2014. - 320 c.
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3. HanasH, A. A. Marematuka [DneKTpoHHBINA pecypc] : yueb. mis cpen. npod. oopazoanus / A. A.
HanasH. - 3-¢ u3a., ucnp. u jaoi. - Jlokyment Bookread2. - M.: UH®OPA-M, 2017. - 543 c.: un. - Pexum
nocryna: http://znanium.com/bookread2.php?book=774755.

4. Kannenan, C. A. JluckperHass MareMatuka [DIEKTPOHHBIA pecypc] : y4ed. mocobue mjis cper.
npod. oopazoBanust / C. A. Kannenan. - Jlokyment Bookread2. - M.: ®OPYM, 2017. - 221 c. - Pexum
nocryna: http://znanium.com/bookread2.php?book=614950.

5. VYdyeOHO-MeTOAMYECKOE TMOcoOue COOpPHUK IUAAKTHUYECKMX MATEPUalOB IO JUCIUTIINHE
"Maremartuka" [DIeKTpOHHBIN pecypc] : aiisg cryaeHToB Beex cneruanbHoctei CI1O / TloBomxk. roc. yH-T
cepsuca (®I'bOY BIIO "IIBI'YC"), Kad. "Beicii. matemaruka"; coct. I'. A. Kupuuek. - JlokymeHT
AdobeAcrobat. - Toassrru: IIBI'YC, 2014. - Pexxum goctyma: http://elib.tolgas.ru.

6. VYuebHo-meronmueckoe mnocobue. COOpPHHUK AMIAKTHYECKUX MATEpHAIOB 10 JUCLUIUIMHE
"Maremaruka (anreOpa u Hadano anHanmmsa)' [Tekcr]: anms ctyaeHToB Beex crenuanbHoctedt CIIO /
IMoBomxk. roc. yH-T cepBuca (®I'BOY BIIO "TIBI'YC"), Ka¢. "Bsicmn. maremaruka"; coct. I'. A.
Kupnuek. - Tonpsartu: IIBI'YC, 2014. - 222 c.

7. llaperua, M. ®. Marematuka: anrebpa W Hadajia MaTEMaTHYECKOTO aHalIW3a, TEOMETPHS.
I'eomerpus. bazoBsriii ypoBenn.10-11 knaccer [Tekct]: yueOnux / Y. @.llaperun. - M.: [Ipoda, 2016. -
236 c.

Jlononnumenvnasn numepamypa.

8. 'mu3bypr, B. W. Auredpa um mnHayana maremarmdyeckoro anamm3a. 11 wiacc. KourpoabHbie
pa6orsi[Teker]: i1 yyamuxcs oOmeoOpasoBar. yupexxaenuid (0a3oBbiii yposens) / B. W. ['mu36yproon
pen. A. I'. MopakoBuua. - 2-e u3f., crep. - M.: Muemosuna, 2013. - 32 c.

9. Epmosa, A. I1. CamocTosiTeJbHbIE H KOHTPOJIbHbIE PA0OTHI 10 ajreGpe U Hauagam anaau3a s 10-
11 knaccoB[Teker] : yue0. mocobue mist obmeoOpazoBat. yued. yupexnaenuii / A. I1. Epmoa, B. B.
['omo6opoakko. - 5-e uzn., ucnp. - M.: Unekca, 2013. - 224 c.

10. Meroanueckne peKOMEHIANMHM WO PpEIIEHUI0 3a1a4 AUCHUIUIHHBL '"Maremaruka'" mo Teme
"IlpousBoauasi u ee mpuioxkenusn" [IaexkTponuniii pecype]|: 1 Bcex cnenuanbHocteir CIIO / TloBomk.
roc. yH-T cepBuca (PI'BOY BIIO "IIBI'YC"), Kad. "Beicmi. marematuka" ; coct. P. M. baxmmunsH. -
Hokyment AdobeAcrobat. - Tompartu: I[IBI'YC, 2015. - 877 Kb, 84 c. - Pexum pnocrymna:
http://elib.tolgas.ru .

11. Cnaiing nexumm aucHUIUIMHBL «JluckperHas wmatematukay. Tema «@DopMaiabHBIE CHCTEMBI»

[BHeKTpOHHLIﬁ pecypc]: s Beex cnenuanbHocterd CIIO / TToBomxk. roc. yH-T cepBuca (PI'BOY BIIO

«IBT'YC»), Kad. «Beicmas matemarukay»; coct. Crimpura M.C.- Jlokyment Po.werPoit - Tomaesrru:
[IBI'YC 2014, - 523 Kb. - 80 c. - CD-ROM.

12. Cmaiix - ngexkuuu mno gucuumiauae '"Maremaruka'. Tema '"Iloka3areabHble YpaBHEHUSI W
HepaBeHcTBa" [JaexTpoHHbIil pecype|: /s Bcex Hampamienuii CIIO / IloBomk. roc. yH-T cepBuca
(®I'OY BIIO '"TIBI'YC"), [Kad. "Beicm. matemaruka']; coct. E. B. AdanaceeBa. - JlokymeHT
PowerPoint. - Toaesartu : [IBT'YC, 2013. - 891 KB, 37 c.: uin.. - CD-ROM.

13. Cnaiing nexumm guciuruinHel «MatemaTtukay. Tema «lIpom3BomHass W €€ TPHIIOKCHUS»

[BHeKTpOHHLIﬁ pecypc]: s Beex cnenuanbHoctedt CI1IO/ IoBomk. roc. yH-T cepuca (PI'BOY BIIO

«[IBI'YC»), Kad. «Bpicmas maTtemaTukay; coctaB. baxmuusa P.M.- lokyment JlokymentPowerPoint.—
ToaparTu: IIBI'YC, 2015. - 309 Kb, 48 c.: 1. - CD-ROM.
14. Cnatig-nekuun no gucuuniaune "Maremaruka'. Tema "IlepBoodpaznas u uHTErpa" [DIeKTPOHHbIH
pecype|: mis cryaeHToB 1 kypca Bcex crienuanbHocTeit CITO / IToBomk. roc. yH-T cepsuca (PI'BOY BO
"TIBT'YC"), [Kad. "Bricur. matematuka'] ; coct. P. M. baxmuusa. - Jlokyment PowerPoint. - TonbsarTu:
MBI'YC, 2016. - 1,17 MB, 72 c.: un.. - CD-ROM.
Ilepuoouueckue uzoanusn:

1. EcrecTBeHHBIE U MaTEMAaTUYECKHE HAYKH B COBPEMEHHOM MHPE
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2. WMsBectus CapatoBckoro yauBepcuteTa. HoBas cepusi. Cepusi: Matematuka. MexaHuka.
nHpopMaTHka
3. Maremaruka u MaTeMaTH4ecKoe MOJCTUPOBaHHE
Ilakemul KOMNBLIOMEPHBIX NPOCPAMM:
-Windows
-MicrosoftOffice
-MS Word
-MS Excel
-MS Power Point
Humepuem — pecypcwl:
1. Allmath.ru [DnekTpoHHBIi pecypc]: Bcs MaTeMaTHKa B OJJHOM MecTe. — PexxuM jocryna:
http://www.allmath.ru/. - 3aru. ¢ sxpana.

2. Exponenta.ru[Onextponnsiii pecypc]: obOpa3zoBar. MaT. caidT. — Pexum pocryma:
http://www.exponenta.ru/. — 3arJ. ¢ skpaHa.

3. Math-Net.Ru[Dnekrponnsiii  pecypc]: oOmepoc. wmar. mopral. — Pexwm gocryma:
http://www.mathnet.ru/. — 3ar. ¢ skpana.

4, ToroBble 3amaud ¥  pEHICHUS  OHJAWH  [DIeKTpoHHBI  pecypc]. -  Pexum

noctyna:http://univer2.ru/uchebniki po matematike.htm. - 3aru. ¢ 3xpana.

5. Pemienne  BbIcIIEll — MareMaTMKM ~ OHJIAWH  [ODNEKTpOHHBIM  pecypc]. -  Pexum
noctyna:http://mathserfer.com/. - 3aru. ¢ skpana.

6. DnexTpoHHas OubnuoreuHas cucreMa [IOBODKCKOTO TOCYJapCTBEHHOTO YHUBEPCHUTETA
cepBHca [ DneKTpoHHbIH pecypc]. - Pexxum nocryma: http://elib.tolgas.ru/. - 3arn. ¢ skpana.

6. MeTtoanueckue yKa3aHus A5 00y4al0LIUXCs 110 OCBOCHHMIO JMCHUIIMHBI
HNuHoBanuoHHbIE 00pa30BaTeIbHbIC TEXHOJTOTHH
WuTtepakTiBHas (hopMa NPOBENCHUS 3aHATHUI: ClIai] - IEKIMU 10 TeMaM: ajredpa paluoHaIbHBIX U
UPPaLMOHATIBHBIX CTPYKTYP; CTENIEHU U JIorapu(Mbl; SJIeMEHTapHbIe (DYHKIUH; T0Ka3aTeIbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HEPABEHCTBA U MX CHCTEMBI; TPUTOHOMETPUS; TUIAHUMETPHS;
CTEPEOMETpHUSL.

B Hauane cemecTpa cTyaeHTaM HEOOXOAMMO O3HAKOMHUTHCA C TEXHOJOTUUYECKOW KapTon
JUCLUIUIMHBI, BBIICHUTb, KAaKUE€ pE3yJbTaThl OCBOEHHUS AMCLMIUIMHBI 3asBJICHBl (3HAHUS, YMEHUS,
NPaKTUYECKUHA OMbIT). [ ycHemHoro OCBOEHHUS AUCUUIUIMHBI CTYIE€HTaM HEOOXOAMMO BBIIOJIHHUTH
3aJaHMs, TPEIyCMOTpEeHHbIE paboueil yuyeOHOM mporpaMMoil AMCHUUIUIMHBI M TPOUTH KOHTPOJIBHBIC
TOYKH B CpPOKH, yKa3aHHbIE B TeXHOJormdeckod kaprte (paszmen 11).0T kadecTBa W TONHOTHI X
BBITIOJIHEHUST OyJeT 3aBUCETh YPOBEHb C(OPMHUPOBAHHOCTHM KOMIIETEHUMH W OLEHKa TeKyIei
yCIIeBaeMOCTH 10 AucuuIuivHe. [1o uToram Tekymiel ycreBaeMOCTH CTYAEHTY MOXET ObITh BbICTABJIECHA
OLICHKAa II0 IPOMEXYTOYHOM aTTECTAllUH, €CIM OTO IPEAyCMOTPEHO TEXHOJOIMYECKOM KapTou
JUucUUIUIMHBEL. CMCKH Yy4eOHBIX MOCOOMH, HayuyHBIX TPYJIOB, KOTOpBIE CTYJEHTaM CIEIyeT IMPOo4YecTb U
3aKOHCIIEKTUPOBATh, TEMbI IPAKTHUECKUX 3aHATUN M BONPOCH! K HUM, BOIIPOCHI K AK3aMEHY (3a4eTy) U
Jpyrue HeoOXOoIuMble MaTepuasbl yKa3aHbl B Pa3paOOTaHHOM JUIsl JAaHHOM JAHUCLUIUIMHBI y4eOHO-
METOUYECKOM KOMILIEKCE.

OcHoBHOI (OpMON OCBOEHUS AMCLUUIUIMHBI SBJISIETCS KOHTaKTHas paboTa C NpernojaBaTesieM -
JEKIMM, TPAaKTUYECKHe 3aHATUS, JlabopaTopHble paboThl (IpUM HAIMYMKM B Yy4eOHOM IUIaHe),
KOHCYNbTallMM (B TOM 4YHCJIEC HMHAWBUIyabHBIC), B TOM 4YHCJIE IPOBOAUMBIC C MPHUMEHEHHEM
JUCTAaHIIMOHHBIX TEXHOJIOTUH.

I[lo mucuunianHe 4Yacth TeM  (pa3lesioB) M3Yy4aeTcss CTYAEHTaMH  CaMOCTOSITEIbHO.
CamocrosTenbHas padoTa MpeaycCMaTpUBAeT IOATOTOBKY K AayAMTOPHBIM 3aHSATHUSM, BBIIIOJHEHUE
3afjaHUi (MMCBMEHHBIX padoT, TBOPUYECKUX MPOEKTOB U Jp.) MOATOTOBKY K IMPOMEXYTOUHON aTTeCTalluu
(3K3ameny).

Ha nexnuoHHBIX U MPaKTHYECKUX (CEMUHAPCKUX) 3aHATHUAX BbIPAOATHIBAIOTCSA HABBIKA M YMEHUS
00y4aromuxcst Mo MPUMEHEHHIO MOJIyYeHHBIX 3HaHUI B KOHKPETHBIX CUTYallUsX, CBI3aHHBIX ¢ Oymymeit
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http://www.allmath.ru/.%20-%20Загл
http://www.exponenta.ru/
http://www.mathnet.ru/
http://elib.tolgas.ru/

HpO(i)eCCI/IOHaJ'H:HOI\/'I ACATCIIbHOCTBIO. I1o OKOHYaHUHN HU3YUCHUA JUCHUITIIMHBI MMPOBOAUTCHA
POMEKYTOYHAs aTTeCTalns dK3aMeH (3auer).

PerynspHoe nocemieHne ayAuTOPHBIX 3aHATHI HE TOJIBKO CIOCOOCTBYET YCIICIIHOMY OBJIAJCHHIO
3HAHUSIMH, HO M ITIOMOTAeT OpPraHW30BaTh BPEMsl, T.K. BCE BHIbI y4eOHBIX 3aHATHH paclpeieieHbl
IUIAHOMEPHO, C YYETOM HEOOXOUMBIX BPEMEHHBIX 3aTpart.

Buo oobpazoeamenvuvix mexnonozuil, cpeocme Ne memut / mema nexyuu
nepeoauu 3HAHUU, (QOPMUPOBAHUA YMEHUU U
RPAKMUYECKO20 onvima

Paznen 1. Anrebpa

Pazpen 2. ®ynkuuu

Jlekuus-qucKyceus Pasnen 3. Hauana MmareMaTHIecKOTO aHaIH3a

Pa3nen 4. YpaBHeHuUs 1 HEpaBEHCTBA

Pasnen 5. DneMeHTB KOMOMHATOPUKH, CTATUCTUKHI U TCOPUU
BEpOATHOCTEN

Paznen 6. 'eomerpus

Pazpen 1. Anrebpa

Pazpen 2. ®ynkunu

Pasgen 3. Hayama MaTreMaTHYeCKOro aHajan3a
O6cy>1<£[eHHe HpO6JIeMHOI71 CUTyauuu Pazpnen 4. YpaBHeHus: U HEpaBEHCTBA

Pasnen 5. DneMeHTH KOMOMHATOPUKH, CTATUCTUKHU U TCOPUU
BEPOSITHOCTEH

Pasnen 6. 'eomerpus

Pazpmen 1. Anrebpa

Pazpen 2. ®ynkuuu

Pasgen 3. Hayaima MaTreMaTHYeCKOro aHaan3a
KomnberoTepHbie cCUMyIsiuu Paznen 4. YpaBHEHHUS M HEPABEHCTBA

Paznen 5. DneMeHTH KOMOMHATOPHUKH, CTATUCTHKHI U TEOPUHU
BEPOSITHOCTEH

Paznen 6. 'eometpus

Pa3z[en 5. DnemMeHThI KOM6I/IHE[TOpI/IKI/I, CTaTUCTUKU U TCOPUUN
JenoBas (poneBas urpa) BEPOSITHOCTEH
Paznen 6. 'eomeTpus

Pazpmen 1. Anredpa

Pazpen 2. ®ynkuuu

Pasgen 3. Hayama MaTreMaTHYeCKOro aHajan3a

Pa300p KOHKpPETHBIX CUTyalui Pasnen 4. YpaBHenus u HepaBEeHCTBA

Pasnen 5. DneMeHTH KOMOMHATOPUKH, CTATUCTUKH U TCOPUU
BEPOSITHOCTEH

Paznen 6. 'eomeTpus

ITcuxonornueckue u UHLIC TPCHUHTHU

Pazpmen 1. Anredpa

Pazpen 2. ®ynkuuu

Pasgen 3. Hayaima MaTreMaTHYeCKOro aHajan3a
Crnalig-neknuu Paznen 4. YpaBHeHus: U HEpaBEHCTBA

Pasnen 5. DneMeHTH KOMOMHATOPUKH, CTATUCTUKHU U TCOPUU
BEPOSITHOCTEH

Pasnen 6. 'eomerpus

6.1.MeTonnueckne yKkazanus it 00y4aOLIMXCH M0 OCBOCHUIO TUCHHUILINHBI HA MPAKTHYECKUX
(ceMHHApPCKHUX) 3aHATHAX, J1a00paTOPHBIX padoTax

Teopernueckuii MaTepuan H3ydaeTcsi Ha MPAKTHUECKUX 3aHATHSAX. Ha mIpakTHUecKux 3aHATHUSX
IIPOBOJISATCS TPOBEPOUHBIE PAOOTHI , KOHTPOJIBbHBIE PA0OTHI , OMIPOC 10 TEOPETHUECKUM BOIIPOCAM.
Metoaunueckoe 1 TUAAKTUIECKOe 00ecrieueHne MPaKTHUECKUX 3aHATHH.

3aoanus, 3a0auu (cumyayuonnuvle, pacuemusle u m.n.) 011 NPAKMUUEcCKUX (CeMeHapcKux)
3AHAMUIL.
Tecm na npogepky ocmamouHvlX 3HAHUN U yMEeHUll no meme «/lelicmeumenvHole UUC1a»
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1. Kakoe u3 gucern sBisercs [eibM?
A) 4,3 b)0,33 B)-12 TI) 137
2. Kakoe u3 4ncen sSBISIOTCS HPPALIHOHATBHBIM?

A) 1,34 B) 3,4(85) B) 5,1011011101111... I) 1560

3. Kakoe u3 uncen saBisieTcs HaTYpaIbHBIM?

A) =17 b) 2,5 B)O0 TI) 325
4. UppanyoHaiabHbIe YuCia — 3TO. ..
A) ducna, mpecTaBUMbIC B BHIe OOBIKHOBEHHOW HECOKPATUMOM IpOOH.
b) gucna npeacraBuMbie B BUJIE AECATHUHON ApoOH.
B) ducna, npencraBuMbIC B BHIe 0ECKOHEUHON NEPHOTNUYECKON APOOH.
I') uncna, mpeacTaBUMBIE B BUJIE OCCKOHEYHOW HETIEPUOINIECKOM TpOOH.
5. Ilepuoxa npodbu 3,4183183183 pageH...

A) 4183 b) 183 B) 83 I) 18

6. [leiicTBuTENBHBIE Ynciia 0003HAYAIOTCS OYKBOI
A Z b)Q B R I)N

7. PanimoHaJIbHBIE YHUCIIA — 3TO. ..
A) uncna, npecTaBUMBIE B BUI€ OECKOHEUHOUW HEeTIePUOIUIECCKON JPOOH.
b) yucna, npeacraBuMble B BUJIe OOBIKHOBEHHOM HECOKPATUMOM JAPOOH.
B) yucna, ucnonb3yemble MPH CUETE.
I') yucna, mpecTaBUMbIE B BUJE JCCATUYHOM TpoOu.

8. PanmonanesHbIe ynciia 0003HaYarOTCs OYKBOI?
A Z b)Q B R I)N

9. Kakoe u3 uucen He SBISICTCS HU TIOJIOKHUTEIIBHBIM, HA OTPUILIATEITILHBIM?

A)-12 B) —(-45) B)0 1)78,2

10. Kakwue uucna o6o3Hagarorcs OykBoir R ?

A) parmoHanbHble yncia; b) aeiicTBuTenbHbIC yncia; B) HarypalibHbIEe YUCa; I') nenelie uncna.

Paboma na nposepky ocmamounwix 3Hanuil u ymenuii « Boiuucnenun u npeodpazosanun»
3 2
1. Pemnte mpomnopiiuio E=—; 42,2+2,1=2,14+X.

X
2o =
2. Beraucnure (XB)Z; 27°%; y—4; (i) .
y

6 1
3.Pemmre ypaBHeHUE 3 x? = 195 . Ecn ypaBHeHHe nmeet 0osiee 0JJHOTO KOPHS, B OTBETE 3AITUIITUTE

MEHBIIINN U3 HUX.

1
7x-15 4x+3’

4 HaiiguTe KOpeHb YpaBHCHHS
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3. Haiinure kopenb ypaBHeHUs1 \/—72+ 17 X = X . Eciiu ypaBHeHue nMeeT 0oJiee OTHOTO KOPHS, YKaKUTE

MEHBIIINNI U3 HUX.

5.Haiiure &, ecmn p(b)= [b+§]-(3b+%] npub#0.

o[ b
b
. $/10-%/16
6.HaiinuTe 3HaYeHNE BBIpAXKEHUS] ———— .

§/§

7.Haligute 3HaUCHUE BBIPAKCHHUS mpum = 125

_Am
22,5 . 35,5

8.Haiinute 3HaUCHUE BBIpAKEHUS Y

9.BrImoHUTE AEUCTBUS C AIreOpandecKuMu
5 2x—-2) x-1 x—10
+— + . -
Xx+1 x*-3x-4 x-4 ) 2x-1 2(4-x)

10.BrimonHuTe 1EHCTBHS ¢ anredpandecKuMu

IpoOsIMU (

2X+5y Oy X—5Yy X+Yy
2 T2 2 | +2+
X°=2Xy X —4xy+4y X+Yy X—9Yy

JIpOOsSMHU

Hnoueuodyanvnoe oomawnee 3aoanue no meme « Tekcmoewie 3a0auu»

1.B yHHBEpCUTETCKYIO OMOIMOTEKY MPUBE3JIM HOBBIC YYCOHHUKH 110 TeOMETpHH It 2—3 KypcoBs, o 280
HITYK JUTSE K&KAO0TO Kypca. Bece KHUTH OJTMHAKOBEI 10 pa3Mmepy. B kHMKHOM mikady 7 IOJIOK, Ha KaxXIOu
nosnke nmomermaercs 30 yueOHHKOB. CKOJIBKO MIKahOB MOKHO MOJTHOCTHIO 3aNIOJTHUTH HOBBIMH
yaeOHnKaMu?

2.50JIpPHOMY MTPOTHCAHO JIEKAPCTBO, KOTOpoe HykHO muTh o 0,5 13 pa3a B 1cHb B Teuenue 21 nus. B
onHoi ynakoBke 10 Tabmerok nekaperBa mo 0,5 r. Kakoro HamMeHbIIEro KOJIMYECTBA YIAKOBOK XBATHT
Ha BECh KypC JIeUeHHUs?

3.0nToBas 1iena yueOnuka 170 pyoneii. Po3anunas nena va 20% BbIme onToBoii nmeHsl. Kakoe
HanOOJIbIIIEE YHCIIO TAKUX YIEOHHMKOB MOKHO KYIHTh IO PO3HUYHOM 1eHe Ha 7 000 pyOneii?

4.1TaBen VIBaHOBHMY KYITWJI aMEPUKAHCKUH aBTOMOOMIIb, CIIUAOMETP KOTOPOTO MOKA3bIBAET CKOPOCThH B
MUISIX B 4ac. AMepukaHckas Muist paBHa 1609 m. KakoBa ckopocTh aBTOMOOWIIS B KUJIIOMETpPAax B 4ac,
€CIIM CIIMJIOMETP MOKa3biBaeT 65 Muib B yac? OTBET OKPYIIIMTE 10 LEIOT0 YUCIIa.

5.1t Toro, 9TOOBI CBSI3aTh CBUTEP, X03siike HY)kHO 800 rpamMMoB miepcTH KpacHOTo 1iBeTa. MOXHO
KYIUTh KpacHyto npspky 1o rieHe 80 pyoneit 3a 100 r, a MOKHO KYIIHTh HEOKPAIIICHHYIO TIPSDKY IO IICHE
50 pyoneii 3a 100 r u okpacuts ee. OnuH makeTHK Kpacku ctouT 20 pyOIiel U pacCUMTaH Ha OKPACKY
400 r npspxu. Kakoii BapuaHT MOKyNKy Jemesnie? B oTBeT Hanummre, CKOJIBKO py0Iiel OyaeT CTOUTh
3Ta MOKYIKA.

6./17151 M3TOTOBJICHUST KHM)KHBIX TTOJIOK TpeOyeTcs 3aka3arh 48 0JMHAKOBBIX CTEKOJ B OJTHOM U3 TPEX
bupm. [Tnomans kaxaoro crexna 0,25 2 B Tabmume MPUBEACHBI IIEHBI HA CTEKJIO, & TAKKE HA PE3KY

cTekoy U mTudoBKy kpast. CKOJIbKO pyoOsieit OyaeT CTOUTh CaMblil ICTIEeBBIN 3aKa3?
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dupma Iena crexna (py6. 3a Lu °) Pe3ka u mmdoBka (py0. 3a 0THO CTEKIIO)
A 420 75
b 440 65
B 470 55

7. HezaBucumast sxkcniepTHas J1abopaTopusi onpeaensieT peUTHHT R OBITOBBIX MPHUOOPOB Ha OCHOBE
ko dunmenta neHnoctu, pasuoro 0,01 cpexneii nensr P, mokazateneil pyHkmonansnoctu F

kauecTBa Q u qu3aiiHa D . Kaxelid n3 mokasaresei oneHuBaeTcs meiasiM 9uciiom ot 0 mo 4 . itoroserit
pEUTHHT BbuuciseTcs no gpopmyine R =4 (2 F+20+ D) —0,01P . B Tabnuie naHsl cpeHsas LieHa U

OLIEHKHU Ka)KJIOTO MOKa3aTeIs JUIsl HECKOJIBKUX MOJIENEH 3IIeKTpUYecKHX MsicopyOok. Omnpenenure

HAUBBICIIUN PEUTHHT MPEICTABICHHBIX B TAOJIHIIE MOJIEICH IIEKTPUUECKUX MICOPYOOK.

M% ZZ;J;ZM Cpeonna yena | OyHKYUOHANLHOCHb Kauecmeo Auszain
4 4600 2 0 2
3 5500 a 3 L
B 4800 a 4 4
r 4700 2 1 4

8.Yetsipe pyOamku aemieBne KypTku Ha 8% . Ha ckonbko mpoIeHTOB MATh pyOaliek Jopoxe KypTKu?

9.Terutoxoq MPOXOAWUT IO TEYCHUIO peku A0 myHKra HazHadeHus 200 KM M TOCiE CTOSHKH
BO3BpAIlaeTCsl B IYHKT OTHpaBieHus. Haligure CKOPOCTh TEYEHUs, €CIIM CKOPOCTh TEIUIOXOAA B
HETIOJIBIKHOW BoJie paBHa 15 kM/4, ctosHKa jurcs 10 9acoB, a B IMyHKT OTIPABJICHHS TEIUIOXO]
Bo3Bpamaercs yepe3 40 gacoB mocie oTIuIBITUS U3 Hero. OTBET JaiTe B KM/U.

10. ITepBas TpyOa nponyckaer Ha 1 JUTp BOJIBI B MHHYTY MEHbIIE, 4YeM BTOpasi. CKOJIBKO JIMTPOB BOJIBI B
MHHYTY TPOITyCKaeT BTopas TpyOa, eciu pe3epByap oobemom 110 nurpoB oHa 3amoiHseT Ha 1 MHHYTY
OwIcTpee, ueMm repBasi Tpyoda?

Paboma na npoeepky ocmamounvix 3nanuii u ymenuii «Pewenue ypasnenuir»

Pemmre anrebpanveckue ypaBHenus | - 6.

2_ . . 2 . . 2_ .
1.x_—6+23=42.6x 6-x_4-x"+8-x_2-x"—6-X
x—6 x—1 X+2 x=3
3 (84X o) (BX218 o) 04 f5x—20220X) (4 17).(4x—-8) =0
X —4 X=2 2=X

5.3x>—/3x-2=06.12x2-7X+1=0

JAuppdepenyuposannan mpenuposounas paboma «Cmenenu u KOpHuy.

Bapuanm Al

1

5
= 2
1. HaliquTe 3HaueHUE BHIpAXKCHUS ) (3 22.42 )6 ; 0) 2X !

_4 1
X X2 =2

npu x =9 .

2. Pemiute ypaBHEHHS
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1
a) (Y -1)°=2; 6) VXx+12=x; B) V3-x-vV1-3x=x4+5;1) X"+ Xx+2Vx*+x=0.
X+ Y+ X y=7;

3. Pemute cuctemy ypaBHeHUI
X-y=4.

4. Onpenenute 3HaYeHUS @, A1l KOTOPBIX MPU X = 1 BBIMOJIHSAETCS HEPABEHCTBO va — X = X

Bapuanm b1

1

4o 3 w3 3
1. HaliquTe 3HaueHUE BHIPAXKCHUS a) 3—\/5; 0) X T X 23/;1111)11 L18+—1 ; =
V9.3 x3 =1 X3

2. Pemiute ypaBHEHHS

2 1
a) 2x3+3x3-5=00) V6—4x—x"—-x=4
B) \/3+X—\/7—X=2F)(X2—9X+14)-\/X2—9 =0

X+ Y +HyXP+ Xy =3;

3. Pemnte cuctemy ypaBHeHUi
X+ Y+ X +Xx-y=5.

4. Vicrionb3ys METOJl HHTEPBAIIOB, PEIIMTE HEPABEHCTBO +/ X’ — X < - .
X =X

Bapuanm B1

1. HalinuTe 3HaueHnEe BRIPOKCHUS
1 5 2

3 3 _ y3
2) \3/26+15\/§-(2—«/§) 6) XX -+ 1 XX s

x3—1] x+x3

2. Pemute ypaBHeHUS

a) V3+/5—x =/x 6)4-\/3—%—\/)( 3

3x—1
B) x+7 =+/x+3 r) Ix+Yx-16 =Yx-8

3. Pemnte cuctemy ypaBHeHUi
X+ y—2,X- y—«/;+\/§= 2;
N ﬁ =8.

4. HaiinguTe 3Ha4ueHus a, IPU KOTOPHIX PAaBHOCUJIbHBI HEPABEHCTBA (X - a) A/X=2>0ux>a

Hnouesuoyanvuwie 3a0anus no meme «Cmenenu u nozapughmor»
|. Beruncaure 3naueHus BeipaxkeHuid 1- 13.

18°.12°.8° (9-16™+16") (4.322+7-321)-574 6.29—-9.29 43.21
C o 24°.62 ' (4n—1+4n—z)4 ' (19.274)2 T 4.2Y44.2%-8.2"
1
S. 7 -2:37_ 36 6. X_y1+X2:X,ean X=9;y=49.

3n—1 - 62n—1
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2 _b 1
7.log, 27 —2log, 3+ Iog2§+7' %48, Iogl 2+Elogl8—log1 4:/8 9. Iog%\/§+ Iogﬁ€/§10.

3 3 3

log,, log, log. 25 ll.Iogg(Iog4 %/Z) 12. log, Naéah jog b 13 =

13.log, Yatablog b 13. =
I1. Yopocture BeipakeHue 14 — 15.

3 3 1 412
a*"—a"? a2-b?2 |a-b-a®+a-bs 1

1 1 1 1 :
a2 —h? ad+b? a+b

I1. CpaBuure yucna 16 — 20.

4 3
16. 75" u 15 17. 200° u 14" 18. [%] u (%j 19. log,, 35 u log,, 5320. log, ; 2 u log, ; 3

IV .Tloctpoiite rpaduk pynkuuu 21 — 24,
Y x
21)y=2%; 22) y=(5j ; 23)y=(0,3)"; 24)y=10".
V . JInsg kakaoro 3HaYeHHs napamerpa b Haiimure o6nacts onpeneneuus Gyskuun 25 — 26.

25. y=log, (b-x+2) 26. y=1log,(b-x—1)

VI . Haitnure pa3HoCTh MEX 1y HAMOOJIBITUM ¥ HAMMEHBIITMM 3Ha4eHUsIMA QyHKIMU 27 — 28

27. y=log, X Ha mpoMexKyTKe {6% ,%] 28. y=log, X Ha HpOMG)KYTKC[%;81:| .

3
Paboma na nposepky ocmamouHvlx 3HaHUIL U YyMEeHUil no meme «DynKkyuu. Ypaguenus.
Hepasencmean.

2
X =4
1. Haiinure oGnacte onpeneneHuss GyHKIUH: Yy =+/2X—4 ;Y= c
X+

2. Hocrpoiite rpaduky GyHkumii: y=~+'x—4;y=|x|+3
3. Pemnte ypaBHeHue |3X - 6| =—4
4.Peminte HEPaBEHCTBO (X—2)-(X+3)-(X—5)2 >0 ;|X—1|< 2

5.ITon6epute KopeHb ypaBHeHUs X+ X =10 . JlokakuTe, 4To APYTHX KOPHEH 5TO ypaBHEHHE HE UMEET.

6. ITocTpoiite rpaduk HepaBeHcTBA X+ Y 2>0.

Mamemamuueckuii ouxmanm no meme «Hccnedosanue pynkyuu

1. KakoBa o0nacte onpenenenus GQyHKIUU Yy =~/5X —4 |:y = 3 ! 10] :
X+

2. SInsieTcst v YETHOM MM HevéTHOM GyHKkums y = 5X* [y =2 X3] ?

3. Haiiaute Touky nepecedcHus rpaduka Gpyuxuun y = x° =5x+6 [y =2x+8] ¢ ocbro opaunar

(abcmmce).
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4. Haiimure TOUKy nepecedenns rpaduka GyHkaun Y = 3X + 15 [y =X +7x° - 9] C 0ChI0 abciuce
(opauHarT).

5. Kakue HepaBeHCTBa Ha/l0 pELINTh, YTOOBI HAUTH MPOMEKYTKH 3HAKOMOCTOSTHCTBA (PYHKIIMU
y=x*=X [y =X-2 x2] . YKaxuTe TOUKH 3KcTpeMyma QyHKUIHN?

Yemuaa konmponsnasn pavoma no meme «/lIuneiinas pynxkyusn»

1. ITpu xakom ycinoBuM rpaduK JUHEHHON (DYHKIIMU TIEPECEKaeT OCh a0CIUCC B TOUKE, UMEIOIICH
OTpUIIaTENbHYIO abcuuccy?

2. IlpuBeuTe npuMep JTUHEHHON DyHKITHN:

a) OJI0KUTEJIbHON Ha BCEM YHCIOBOM OCH;

0) NONOKUTENBHON IpU X < X, TJIE€ X, — HOJIb (DYHKIUH.
3. [Ipu xakom 3HaueHuu A QyHKIUA Y = (a - 2) X+ 3a—4 sBasercs 4ETHOU?
4. Haiinre snavennst K , mpu koropeix ¢yukims f (x)=(k—1)Xx+k? — 3 MOHOTOHHO BO3pacTaer.

5. Kak usmensiercs rpadux nmuHeitHol pyakiuu y = kx +b ¢ usmenennem D npu nocrosuzom K ?

6. M3o0pa3ure cxemarnyecku rpapuk ¢pyHkuuu y = KX + b, ecnu:

a) k>0;b>0; 0) k<0;b>0; ¢) k=0;b>0.

7. U3BectHO, uto K < 0. Onpenenute Bua yria, oOpazoBanHoro rpadpukom ¢yHkimu Yy =kx+b ¢ ocsio
abcrucc.

8. Harmmmmre ypaBHEeHuUs: @) psiMoid, coaepikaniei ouccekrpucy ZAOB , pacionoxennoii Bo 11
derBepTH; 6) npsamoii AB i npoxozsiueii gepes Touxu (1;0) u(0;—1); 6) NpAMON MapasIeNBHOM OCH
OY u npoxozsiuei yepes Touky (1;0); 2) ocu aberce.

3aoanusn no meme «Dyukyusa u eé ceolicmea.

T T TE T T
| | | | | 1 byner i 3aBMCHMOCTb IIyTH OT BpEMEHHN (DYHKIIMOHAIBHOM 3aBUCHMOCTBIO?

' 451[ g ' ]l /11 2. Cxombko Oyner CTOMTH MOE3JKa B TAKCH, eciH mocajka crout 50 pyoOunei, a
O 1 x

' _Y\‘_ I/ 1T 17 | | xakoeii xwiaomerp 15 pyOnei? Ckoyibko OyleT CTOUTH TOE37Ka, SCIH

”? B *\T*'_*' 1| paccrostHME 10 AOMa OT KUHOTeaTpa « Kunoniekc» 5 U7 KUIOMETPOB?

3. ABromoomits «LADA- GRANTA» crour 280000 pyOueii, a rotoBas amopTu3amus (M3HOC) COCTABIISET

23500 pyoOneii. BeipazuTte cTOMMOCTh aBTOMOOWIIS, B 3aBUCUMOCTH OT €r0 AKCILTyaTaluu.
. . X=2
4. Haiinure o6nactb onpeneneHus GyHkumit. a)y=——; b)y=x>+2x+3; c)y=+x>-4x.
X

5. Haiimute 06macTb 3HaueHus GpyHkumii. a) y=+v1-x; b)y=x*+2; c)y= sin(3x).

6. OnpenenuTh, Kakue U3 QYHKIUHA SBISTIOTCS YETHRIMU (HEUETHBIMU ), & KAKHE HE SBJISIFOTCS HU YETHBIME, HU

4

HewétHeMILA ) Y =3vX; b)y=x2—x*;: ¢)y=x3-x°; d)y=x2+x+1.

7. YkaxuTe, Kakue u3 QyHKIUH SBISIOTCS IEPUOTUYHBIMI M HAIUTE UX OCHOBHOM TIEPHO]I.

a)y={x+1}; b)y=x*-x; c)y=cos(3x).
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8. Inomas NpAMOYTOIEHUKA CO CTOPOHAMU 3 cv M X cM paBHa St(M 2) . MOXHO 11 cUUTAaTh, 4TO

3HAYCHHUE MEPEMEHHON S 3aBUCHT OT BHIOOpA MepeMeHHON X ?

9. ®yHKUMs 3a7aHa TAOIUTICH.

X -4 -3 0 1 2

£(x) -8 6 0 2

OyHKIMS UIMEET 3HaUCHUE, paBHOE 4, eClT 3HAUYCHHE apryMeHTa paBHO 7
10. Mana pynkumst y =—-3X+ 2.
a) HaiiiuTe 3HaUeHHE (DYHKIMU TIPU 3HAUEHUH ITepEeMEHHON paBHOW —4;2.

0) HaliguTe 3HAUCHUE TIEPEMEHHOM, €CIIM U3BECTHO 3HaYeHne QyHKImu f (X) =5; f (X) =0.

11. U3 nansbIX QyHKIWMI BEIOEpHUTE TY, TpadMK KOTOPOI MMeeT HauOoJIbIIee KOIMYECTBO TOUEK ITEPECECUCHUs

¢ OCbIO abcrucc.
a)y=(x-5)-(x=7); b)y=|[(x=3)-(x+4); c)y=x*+4; d) y=—(x-4)"-16.
12. 1o rpaduxy Qpynkuun y = f (x) OTIPENIENTUTE U 3alMIINTE, UCTOJB3YsI CHMBOINYECKHE 0003HAYCHUS.

a) Hynu (QyHKUuM, O) HamOonbpliee 3HaYeHHE (YHKIMM, B) HauMEHblIee 3HaYeHHE (YHKIHH, T)
MIPOMEKYTKH BO3pacTaHus GYHKIIUH, 1) MPOMEKYTKH YObIBaHUS (PYHKITUH.

13. OOBsicHUTE, KaK IOCTPOUTH TpadrK HyHKIINH.

a)y=+vx+3; b)y=%; c)y=x*-2; d)y=(x+4)’

14. MO>XHO NPEATIOKUTH CTY/IeHTaM HallMCcaTh COYMHEHHE 110 TEMaM.

1. MHoronukuii Mup GyHKuui. 2. MUHUMYM U MakcuMyM QyHKUuH. 3. Pa3zButue noHsATHS QYyHKIHH.
15. CocraBbTe TEeMaTUYECKHI CIIOBAph WM CIPABOYHHUK 110 PEIICHNUIO HEKOTOPBIX TUIIMYHBIX 33124 MO TeMe
«Dyuryusy.

16. Beicota crost Bogpl h, 13 OTBEpCTHSI paCIOIOKEHHOTO Ha BBICOTE Z , BRITEKAET KHUAKOCTh. Ha kakoit
BBICOTE Z JOJDKHO pacloJiaratbCs OTBEPCTHE, YTOOB! TATbHOCTD CTPYH BOJIbI ObLIA HAUOOIIBILIEH?

17 . IToctpoiite rpaduku Gyukmuii 1 — 8 .

2 —
1y=2 -2x _2Jx 2|+x2. y=|x+2+|x-3|3. y=x-2|x+1]

Ix-2|  x-2

X =x=2 |X —1| ep 3 5 3
e |x+1] T 2)Y=VX B)y=-—5 7)y=-2x"; 8)y=X

Hnousuoyanwvnuie 3a0anun no meme «lloxazamenvhovie u nozapugpmuueckue ypagHeHus,
Hepasencmea u ux cucmemol»
| Pemmre npocreiimme nokasarenbHbie U torapupmudeckue ypasHenus 1 — 10.

1. 2*=8.2. 3“*=93 3% =% . 4.10%=05. 2*=

1
28"

6. log, x=0,5. 7. log, x=—0,5. 8. log, 144=2. 9. log, 36 =2. 10. log,, (6x+2)=

I\)|I—\
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Il. PemuTe nmoka3arensHble U Jorapupmudeckue ypasuenus 11 —20.
X 12 2
1 X2 _ 1 1 2 —4x+2 _ 2
11. (5) 2= 12. {(7) } . 18,4972 =7 14 log ;(x*+35x)=4

15. log,; (x* +x) =4 16, 16" (X 12xx) _ goss(x'raxrt),
17. log, (1-x) = Iog3(x2 + x+2) 18. log, vx =6 —log, vx -3 = log, ?—2

19. log, (x+5)° +log, (x+5) = log, (x+5)’ + log, x

20. log, (x— 2)3 —log, (x- 2)2 —log, (x—2)=1og , (5x)
111 Pemmre mokasaTebHbIE U JOrapu()MUUECKHIE ypaBHé@I/I;I Pa3IMYHBIMA METOAAMH (METOIOM

BBIHECCHHMSI OOIIIETO MHOYKHUTEJIS; METOJIOM 3aMEHBI TIepeMeHHO#) 21 — 34,

X x=1
21.2-3%1_6.31 3% =022, @ +(%] ~3023. 22— 162" =0

o {(71]* +1}.[(;)“ ) +1}=825. (2~ 1)-(2+ 2 41) =7

26. ¢*-Inx+e*-In(x-9)=027. cos x - log, , X —cos x - log, , (X +3) =0

28. tg x-log, s (x—4)+tgx-log,, (x+4)=029. V6+2-5% =5 -1

2X X 2
30. 4X+2—3l'2X+1—8=031. ﬁ _7. Q _8=032. |093X _6—5'093X:133'
2 2 log, x—3 3-log, X

logZ x +3-log, (0,2x)=134. log, x+6-log, (§)+2 =0

IV. Pemure omHOpoiHbIE ypaBHEeHHS 35 — 37.

35.2-81*' = 36**" —3-16*"" =0 36. 14-4741 13,141 _2.497*1 =0
37.1g? x=3-lg x-1g(2x—1)+2-1g?(2x-1) =0

22 -2
V .PemmTe moka3arenbHO — CTEIIEHHOE ypaBHEHHE 38. ( X+ 1)X ‘= (x + 1)X

VI. Pemute norapupmudeckue ypasueHus 39 -41.

39. log . ( X2 —4) =log, . (x2 —4) 40. log . . . [Iogzxz+2x+3(x2 - 2x):| =0
41. 1g(x=9)+21gv2x—-1=2

VIl .Pemmre HepaBeHcTBa 42 — 63.

42. (%) .2><2 S%43 9X2+5 +96X < 144, 74X—9,5 ] [72x—3 >i

49
1 (0 3)3x+4
45. §/4(0,09)"" < 33 46. WS 0,027 47. 36272*. 216" > 216
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2X X
® [£] —7.[%} ~8<0  49.6%>5.6"+6 50.7“*—6-72X+36<7zx1+6

1 2 1 i 1 X+3 2 X X X
51. E -7 E +49>1—XSZ.3 —W>153.7-4 -9.-14%+2-49" >0

(2)

54. log, (4x—-1)>4 55. log,, (6—x)<§ 56. Iogg(x2+3)s§
57. log, (x—1)+log, (x—2) < log, (x +2) 58. Ioge(xz—x)31—logs3
2 2 2
59. log’; x=7log ;; x+10<0 60. Iogf(x2+3)+log4(x2+3)22
61. x°-log, x—2x?-log, x> 062. e*-log, , X +e*-log, ,(x—-9)<0

63. logs, X+ 3log; s x+3log, ; x <-1

VIl . Pemure rpadguueckiM METOI0OM ypaBHEHHUsI U HepaBeHCTBa 64 — 71.

64. 2 =6 — X 65. [%] =—%66. (0,5)"<x-0,567. log, (x—1)=1-x
3x-4

log, x
2

68. log, (x+2)=x°69. log, (x+2)>1-x70. log,, x>~-171.

2

<0.

IX.PemmTe cucTtemMbl ypaBHEHUN M HEpaBeHCTB 72 — 79.

y 0,5-x e
2%.3Y=24 3—=(1] ; 37 _1.
72. '73.427 \9 74, 1 39 3’

2Y.3% =54, (\/E)ZXZZy—&Sl (2X)y=32.

3X+y=38,;
> (3x)™" =1.

o [52f =200, fx-y=T; 2g. [109: (y=x)=log, (x+2);
|25¥x L4V —ggg.  |log,(2x+Yy)=3. T |y-2x=2

79{|ogo,7 (7 - y2 - Xz) =0;

lg(x—y)-log,,(x+y)=1g8+Ilog,, 4.

X .PemnTe HepaBeHCTBA U cUCTEMbI HepaBeHCTB 80 —89.
12x* —60X+77
log,
7 2 > 4
> .81, —2
9*-2 3-1 x> —5x+6

80.

I093(X+5) x3=2x? 2x%+5x

82. - <0.83. (56— x—X) >(56 - x - x*) .
log, | X*—2x+—
16

x=5 Y 1
- 0.85. log, x- [log, | =vx | <1.
[x+§j[2x—3] g % gx(zfj

86. 10g,, (47 ~1) <log,., (27 +1) +log, , (277 +1).

84. log
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3_0,25X>15_ %25, Iog3_x(x2—2x+26)s3Ioga_x3;
87.1 2-2~ - 'gg | 842 89. |
X+6 X =2X=2 X _4
log,, (x+2)< 1. Iogo,zsxz( 7 )31. ——3 S5tL

Huousuoyanvnote 3a0anusn no meme «Ilpeoopazosanue mpuzoHomempuuecKux eblpa3ceHuin,
|. Beruucnure 1 -10.

7
1. cosa, ecnu tga=—1§ npu 450° < a <540°.
2. cosa;tga; ctgar, ecu Sina =-0,6 tipu cosa >0 .

: 24 . .
3. sina; cosa; tga , ecu ctga=—7 npu 630° < @ <720°.

4.4sin810° +3¢0s720° —3sin630° +5¢0s900°.

5. sin (s B ;cazs=E ﬂnpui Tca<n 7r<,3<3—ﬂ.
5 13 2 2
8 3 V4 3z
6. Cos(a+ﬁ)1usbs(a—,3);,cos ognpft?— '8=_§ E<2x<7r 7<ﬂ< V4
7.%11 a=—§ %<.a£.sin ,ecnu tg .g =
cosa 5 2 2
5| cos z_3z —sin®
9 3-(00320°—sin20") 10 2 14 14
\/E-Sin25° Cosz_sinl
7 14
11. Beruucnure nepuon GyHkuu Yy = ctg 67—X— tg %+ 12.
I1. Joxaxxute Toxxaecta 12 — 20.
12. (tgza—sinza)-ctgza=sinza. 13. sin*a+cos’ a+2sin*a-cos’a=1.
1+ L +—1
tga  to’ cos(87—a)-tg(37—a
14, t%“ 9 1“ = ctg’ar . 15, ( )-19( )=—tga
14 —t sin(6z—a)-ctg(57—a)
Clga cCig°a
. . 1
16. cos(45° - x)-cos x—sin{45° = x)-sinx=—.
(457 x)-cosxsin(45" —x)-sinx ==
17 sina +cosa B 1 _sing
- sing-cosa-(tga+ctga) 1+t9°a '
1+cos2a

. . . 1
: —ctg?a; 19.sin*| £ |-cos*| £ =—cosa.20.sin2a - sina == (cosa —cos 3a).
1-cos2a 2 2 2

1. Yupocrure Beipaxenus 21 — 27,

. 2
2. A(a)= 1-(sina—cosa)

21. A(a)= sina +1—cosa' _ n ?)
1+sin“a—-cos” a

" 1-cosa  sina

23.cos(a—4r)-sin(a—8x)-tg(a—13x).
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sin65° -cos85° —sin85° - cos 65°

24.sing-cos f—-sin(a— ). - '
a-cos B (a-8) sin55° - cos 35° + sin 35° - c0s 55°

26.cosda+4cos2a+3; 27.

28. Tpeobpasyiite B cymmy a)cos35°-sin35°; b)cos(a+B)-cos(2a+4).

29. [IpencraBbTe B Buje CyMMbI IEpBIX cTeneneil a)cos’ x; b)sin® x.

30. IIpeobpasyiite B mpousBenenue a ) cos10” —sin20°;b) sin i—;[— sin% .

Mamemamuueckuii Oukmanm no meme <Apxkcunyc. Apkkocunyc. Apkmanzency.
1.KakoBa ob6yacTh onpeneneHus apkCuHyca (apKkocuHyca)?
2.KakoBa 00y1acTb 3Ha4eHHI apKKOCHHYyCa (apKKOTaHTeHca)?

3.5BnsieTcs M apKTaHTeHC (apKCUHYC) Bo3pacTarolieit min yosiBaromien GpyHkuuein?

4 Pemmte ypasnenue arcsin x = 0 [arccos x =0].

V4
5.Pemmmte ypaBHEHHE arccos X =7z [arc tgx= —Z} :

V4 . T
6.Pemmte ypaBHeHue arctgx = ~3 {arcsm X = _E] .

7.Yemy pasen arcsin0 [arccos z]?

1
8.Yemy paBeH arccos (— E] [arctg(-1)]?
Hnouseuoyanwvnoie 3a0anusn no meme « Tpuzonomempuueckue pynkuyuu u ypasnenusny
| .Pemure ypaBHeHus 1 — 13.

1.c0s2x—-1=0.2.2sin3x=-1.3. ctg(%—ZxJ =J3. 4 cos[:zr+2;]=

1

5

5.c0os ﬂ_5_x :—ﬁ.G.Zsiné 7sin | Zx |5 @ .7.cos(2x—23$in J(:ﬂ—z)z
6 2 2

8.25in€67z—3san— %%—0): .9.sin3c(%eos]— x(%osx]0 =

10.4siné  2sin (37”3& s}nx 3 .11.2sin*x—4sinx-cosx+1=0.

12.35sin? x—2+/3 - sin x-cos X+ c0s® X = 013. 2sin? X —7 sin X - coS X + 14 Cos? X = 2

Il .3anummre anropuT™ rpaguueckoro pemeHus ypasaeHus. ['pagudeckn pemure ypaBHeHus 14 - 17.

14. cos x = 2x15. sinx=%-x16. ctgx=2x17. ctgx=—x

111 .Tocrpoiire rpaduk yrxuun y = f (x) 18 -25.
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COS Xecnu x <

2 . _
18. f(x)={x_"’c””x ) f(x)={x x5 20,1 (x)=
sin Xecau x 2. tg Xecnu x 2.

NN RN

sin Xecau x >—

21. f(x)=sin®(ctg x)+cos®(ctg x).22. f(x)=4-tg(sinx)-ctg(sinx).

23. f(x)=sinx+[sinx|. 24.f(x)=cosx+|cosx|. 25. f(x)=ctgx+|ctgX|.

IV .Pemmre cucremy ypaBHeHMii26 —31 .

cosx-cosy=0,25; X— _2z x+y="2:
26.{_ _ y'0’75’27. =73 XV 3

s x-sihy =1.75. sinx+siny=0,5. sinx+siny=1.
29 sinx-C(_)sy=0,5;30. x+y=%; 31 sinx-siny=0,75;

cos x-siny =0. tgx-tgy=3.

COS X +C0s Y =+/3.

V. Pemute HepaBeHcTBa 32 — 43.

3 72

. w .
32.COSXS—7. 33. SInXZ7. 34.COSX>COSZ. 35. SInX<\/E.

3
36. ctgx<—§. 37.ctgx>1. 38 tngtg%. 39. tg X <~/2.
40. 23in[%_§j+ 3<0. 41. 30tg[%—2x]s\/§.

42. COS X+ C0S3X+c0s5%x>0.43. cos3x+2cosx=0.

Hnoueuodyanvnwie 3a0anun no meme «Ilpouzsoonan»

o 1
1. MarepuasibHast TOUKa JBUKETCS MPSIMOJIMHENHO 10 3aKOHY X(t) = Ets —3t*+2t, rae
X —paccTosHUE OT TOYKM OTCUEeTa B METpax, t — BpeMs B CeKyHIaX, U3MEPEHHOE ¢ Havyaja JBIKCHHUS.
Haiinure ee ckopocTh B (M/C) B MOMEHT BpeMeHU t =6 C.

2. Tlpamas y =—-4x—11, sBuseTcs KacaTenbHOH K rpaduky GyHKimu Y = X° +7 X> +7 X —6 . Haitaure

a0CITMCCy TOYKU KacaHMsI.

Y / ‘ﬂL )| 3. Ha pucynke uzo0paxeHn rpapux QpyHKIum Yy = f(x),
Vvef(x
1/ N OINpECIEHHON Ha MHTEpBaJIe (—2;12). Haiigure cymmy
-2 0] 1 12| X

\ N TOYEK SKCTpemyma GpyHKuun Y = f (X)

/

4, HaiiuTe HauMeHbIIee 3HaueHne QYHKIMN Y = X° — 27 X Ha oTpe3Ke [0 ; 4] :

g

X +1

X

5. Haitnure Touky MUHUMYMa QYHKIIUUA Y = —
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6. Halimute HanMeHbIliee 3HaUeHHEe PyHKIUU Y = (X + 3)2 (X + 5) —1 nHa otpeske [—4 ; —1] :

7. Haiinute Hanbonpiee 3Hadenne GyHKuu Yy = 12 C0S X + 6+/3-X—2/3-7+6 Ha OTpe3Ke |:O ,%i| :

. . 4 Sm
8. Haiinure HanmensbIee 3HaueHue GyHKIUU Y =5SIiN X+—-+ X+ 6 Ha oTpe3ke {—? ;0} .
V4

9. HaiiiuTe TOuKy MUHUMYMa GyHKIUH Y =~/ X* —6X+11 .
10. Haiimute HaubosnbIiee 3Hadenne Gy T (X) =C0S2X—COS X .

Tecmoevie 3a0anus no meme «llpouszeoonas u unmezpan)
1. 3anosnHKTE NPONYCKH B ONPEAECIICHUN
[TpousBoIHON QyHKIIMH HA3BIBACTCS OTHOIILIEHUS GyHKIIUU K

apryMeHTa, npu K HYIIIO.

2. TIpousBoanas GyHKIHK SINX HMEET BUL:
1) sinx; 2) —sinx; 3) —cCOSX; 4)cos X .

3. CocTaBUTh YpaBHEHHUE KacaTEIIbHOW K KPUBOW Y = B TOUKE X, =2.

+ x?

1) y=-0,5x+1 2) y=—%x+% 3) y=-0,5x

4. BribepuTe OInpe/iesieHue HEONPEIEIEHHOTO HHTErpaa:
1) [ f(x)dx=F(x) 2) [F(x)dx=F(x)+C 3) [ f(x)dx=f(x)+C 4)[ f(x)dx=F(x)+C

V4

2
5. Haiitu unTerpan Isinz X €0s XdX .
0
V4 1
)— 2)0 3) =
)3 2 )3

V4
6. Berauciute nHTErpa I CoS X dx .

-7

Ilpakmuueckaa paboma «Bviuucnenue npou3go0HsIx»

: x—25+£x14 - L
7 2sin45x
X
3 | 2x5—6¥x 13 | cos?3x
4 1 7x°+24x 4 1 (4+ X" )(4-xP+6X)
> 1_3)(4 15 1 (a-x)¥6-x
X
6 16
%+5x4 7Xx+46
T 2x5 4+ x3x 17 3x
5-x3
8 | cos8x 18 X'+ 2
Ja4x -2
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9 (7 +4x )3 19 e3-9x-12x3

10 20 5In4(x—-2x5)

V13x° +3

3auem no meme: «Ilpouseoonan, npumeHeHue HENPEPLIGHOCHU U NPOU3EOOHOT»
Bxoonasa uacme. Tabnuiia mpou3BOIHBIX.

Teopemuueckan uacme.

1. Yro Takoe nmpuparieHue GyHKIUU U PUPALICHUE apTyMEHTA.

2. Chopmynupyiite ornpeeseHue Mpou3BOAHOM B TOUKE.

3. ChopmymnupyiTe mpaBuiIa HaX0XKIACHUS TPOU3BOTHOM.

4. Kakyro (yHKIIMIO Ha3bIBalOT HETIPEPHIBHOM Ha TPOMEXKYTKE.

5. Hanummwre ypaBHeHUe KacaTeabHOM K rpadguky Gynkuuun y = f (X) B TOUKE (XO ; f (XO )) .
6. B ueM cocTouT MEXaHUYECKHUI CMBICT TPOU3BOAHON?

7. 3anummte Gpopmyiry Jlarpanxa.

8. CdopmynupyiiTe MpU3HAK BO3pACTAaHUS U MTPU3HAK YObIBaHUS (DYHKITHH.

9. Kakyto TouKy Ha3bIBalOT KPUTUUECKOM.

10. ChopmynupyiiTe npu3HaK MakcuMyma (MUHUMYMa) (QyHKITUH.

11. OnummuTe cxemy ucciaeaoBaHus QyHKIIAH.

12. ChopmynupyiiTe mnpaBmiia HAXOXIECHUS HaWOOJIBIIETO W HAWMEHBIIETO 3HAYCHHS (QYHKIUHU Ha
OTpE3KE.

Hpakmultecmm uacms.

1. TTone3ysch onpeeeHreM HalquTe Mponu3BoaHYy0 GyHKmu Yy = f (x) B TOuKe X!
f(x)=x*+1, x,=-2
2. Ilpomuddepennupyiite pyukuuio f (X) = ( X+ 2)' sinXx.

B x*=2x*-5

3. Hatigure nmpoMexyTku HenpepblBHOCTH (GyHKIMK T (X) >

4

x?=3x—4
4. Pemnre HEpaBEHCTBO METOJJOM UHTEPBAJIOB YR <0.
x -—

5. Hanumure ypaBHeHHe KacaTenbHO# K rpaduky GyHkiun y = f (X) B TOYKE (x0 ; f (x0 ))
f(x)=sinx;x,=x.

6. Haiinute CKOPOCTE 1 ycKOpeHHE TOUKH B MOMCHT ty =4, ecmn X (t)=t°—2t*+5.

7. Uccnenyiite Ha Bo3pacTaHue U yobiBaHue QyHkimio f (x) =x*-4x.

8. Uccnenyiite Ha makcumym n Mutnmym dyrkmmo f (x) = x° —3x?.

9. UccrenyiitTe ¢ MOMOIIBIO TPOU3BOAHON QyHKIMIO (X) =-3x?-x*-9x.

10. Haiinute Hanbonpiiee 1 HaMMEHbIlee 3HaueHHe QyHKimn f (X) =3x°-2x°.

3auem no meme «llepeoobpasnas u unmezpany
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Bxoonasa wacmep. Tabnuiia UHTETPAJIOB.

Teopemuueckas uacme.

1. Chopmynupyiite onpeaencHre NepBOOOPA3HOM.

2. ChopmynupyiiTe TpU3HAK IOCTOSHCTBA (PYHKIIMM Ha 3aJaHHOM mpomexyTke. ChopmynupyiTe
OCHOBHOE€ CBOMCTBO MEPBOOOPA3HOM.

3. ChopmynupyiiTe npaBuiIa HaXOKJICHHS IEPBOOOPA3HBIX.

4. Kakyio ¢urypy Ha3bIBalOT KpHBOJIMHEHHOW Tpanenuen? 3anuimute (GopMyny Uis BBIYHCICHUS
TJIOMIAAN KPUBOJUHEHMHOMN Tpanenuu.

5. O0BscHHTE, YTO Takoe HTerpai. 3anummure Gopmyny Hetorona-Jleiibnmua.

Hpakmultecmm uacms.

1. Jokaxwute, uro ¢pyHkius Yy = f (X) SBIISICTCS TIepBOOOpa3HOi it pyHKIMM Y = F (X) ;VxeR
f(x)=sin2x+3; F(x)=-0,5c0s2x+3.
2. st pynkum Yy = f (X) HaiinuTe nmepBoobOpasnyo y=F (X) , IPUHUMAIOIIYIO 3aJaHHOE 3HAUYEHNUE B

x> 3

JAaHHOM Touke f (x) =57
X

; F(3)=5.
3. Haiimute oOmwmii By nepBoobpasHoit mist pyakiwm T (X) =X-10c0s2X.

4. Haiinure niomaab KpUBOIMHEHHOM Tpaneluy, orpaHuyeH ol muausamu Y = X°;y=0; X =-2.

dx

3
5. Beruucnure uHTETpa: I—Z
% (x +10)

Hnousuoyanvuvie 3a0anus no meme «InemeHmbvl KOMOUHAMOPUKU, CAMUCIMUKU U Meopuu
eeposamuocmeit)

Komobunamopuka. Tema: Pewenue 3a0au na nepedop éapuanmos.

Kapmouku - 3a0anusn

1. CxonbKo CyIIecTBYeT pa3uYHbIX YETHIPEX3HAYHBIX YHUCEII, B 3alIMCU KOTOPBIX HUCIIOJIB3YIOTCA TOJIBKO
YETHBIC U PHI.

2. IIpu BcTpeue KaxIaplid U3 py3eit moxan npyromy pyky. CKOIbKO pyKOIOXKaTHil OBUIO CAENIaHo, €Cln
npy3ei ObLI0 YeTBepo?

3. Ucnonp3ys tudper 0;2;4;6, cocTaBbTe BCe BO3MOKHBIE TPEX3HAYHBIC YHCIIA, B KOTOPHIX ITU(PHI HE
MOBTOPSIIOTCS.

4. CKOJBKO CYHIECTBYET Pa3IUYHBIX UYETHIPEX3HAUHBIX YHUCEN, B 3allUCU KOTOPBIX HCIOJIB3YIOTCS BCE
U pbI, pa3TuIHbL.

5. Ilpu BeTpeye Kaxablil U3 Apy3ed moxain apyromy pyky. CKoOJIbKO pyKONoXaTuil ObITO C/IENaHo, €CIu
Jpy3eit ObLI0 IATEPO?

6. IlepeuncnuTh Bce Tpex3HAYHBIC YHCIA, B 3alUCH KOTOPHIX ucnonb3yiorcs muppser 0;1;2, mpu
YCIIOBUH, UTO LU(MPHI B YUCIIaX MOTYT IOBTOPSITHCS.

Tema: Pewenue npocmeiiumiux KOMOUHAMOPHBIX 3a0ay
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Kapmouku — 3a0anusn

1. Co6panue u3 80 uyenoBeKk BBIOMpACT MPENCTABUTENS, CEKpeTaps WU 3—X WICHOB pelaKIMOHHOM
KOMHCCUU: CKOJIBKUMH CIIOCOOaMHU MOXKHO 3TO cAesaTh?

2. B copeBHOBaHuY y4acTBYIOT 12 koMaHa. CKOJBKO CYIIECTBYET BapUAHTOB pacIpeaesieHUs IPU30BBIX
(1, 2, 3) mect?

3. CKOJIBKHMH cTIOcOO0amMu 6 4eIOBEK MOTYT CECTh Ha 6 CTylbeB?

4. CKOJIbKMMH croco0aMu MOXKHO CJeNlaTh TPEXLBETHBIM (ar ¢ TOpU30HTAIbHBIMU IOJIOCAMU
OJIMHAKOBOH IIMPHUHBI, €CJIU UMEETCA MaTEpUs LIECTH Pa3INYHbIX [[BETOB?

5. Ha nocke 3ammcaHbl 7 CyIIECTBUTENbHBIX, O IJIarojoB M 2 MpWiIaraTeabHbIX. s mpemiokxeHus
HYXXHO BBIOpaTh MO OJHOMY CIIOBY K&KIOW M3 3TUX 4YacTei peun. CKOJIBKUMH CIIOCO0aMM 3TO MOXKHO
caenaTrh?

Tema: Pewenue npocmeiiumiux KOMOUHAMOPHBIX 3A0a4 ¢ NPUMEHEHUEM POPMYT COYemaHus

1. U3 Tpex HMH>KEHEpOB U JEBATH SKOHOMHUCTOB JOJDKHA OBITH COCTAaBJI€HAa KOMHUCCHUSI U3 7 UETOBEK.

CKOJIBKUMH c1I0CO0aMH MOKET OBITH COCTaBIIEHA KOMUCCHSI, €CITH B HE€ IOJDKEH BXOUTH OJIMH HHKCHED.
2. CKOTBKUMH CIIOCOOAMH MOYKHO BBIOpaTh 5 OTKPBITOK U3 11 OTKpPHITOK?

3. B xop3une nexar 8 Oenbix mapoB U 6 depHbIX. CKOJBKUMH CIIOCOOAMU MOKHO JIOCTaTh M3 ITOU

KOpP3WHBI 2 O€NbIX mapau 2 4epHbIX?

4. B mraxmMaTHOM KpyXKe 3aHuMarorcs 16 demoBek. CKOJBKUMH CIIOCOOAMH TPEHEP MOXKET BhIOpaTh U3

HUX JUIsl IPEACTOSIIEr0 TypHUPAa KOMaHy U3 4 4enoBek?

5. TlepeuncnuTh Bce TpeX3HAYHBIC YWCIIA, B 3alMCH KOTOPBIX mcmoib3ytorcs mudper 0;1;2. Hudps

MOTYT TOBTOPSATHCS.
6. CKOJIBbKO CYIIECTBYET Pa3IMYHBIX YETHIPEX3HAUHBIX YHCEI, B 3aIIUCH KOTOPHIX BCE HUMPHI Pa3IHUHBIL.

Hnoueuodyanvnwie 3a0anusn no meme «Cmepeomempus. AKCuomsl u onpeoejieHus cmepeomempuu.
Ilapannenvsnocms u nepnenoOuUKyIAPHOCHLL RPAMBIX U RIOCKOCHEll 8 RPOCMPAHCMEE.
1.Ckounbko rpaHeil MpOXOIUT Yepe3: a) OJiHYy; 0) JBe; B) TpU; T') UETHIpE
TOYKH, B3SIThIC TPOU3BOIHHO Ha KyOe? CKOIBKO MIIOCKOCTEH MOKHO IMPOBECTH YEPe3 T€ KE TOUKH?
OnpenenuTcs I TP 3TOM MOJIOKEHUE MIIOCKOCTH 0JHO3HAaYHO? CenaiTe puCcyHOK.
2.JlaHbl TOYKA U TIapa MepeceKaromuxcs IpsaMbIX. CKOJIBKO pa3IMUHBIX IJIOCKOCTEH OHU OMPEACIISIOT?
Crenaiite pUCYHOK.
3./laHbI TpU NIpsIMBIE, HE JISXKAIUE B OJJHOU MJIOCKOCTH M UMEIOIIKE O0ITYI0 TOUKY. CKOIBKO pa3TUIHbIX
MIJIOCKOCTEN OHM ONpeneIIsitoT?
4. Touku A;B;C nexar B KaXXI0¥ U3 IBYX Pa3IMUHBIX IUIOCKOCTEH. JIOKaKUTE, UTO ATU TOUYKH JICKAT HA
oaHo# mpsiMoi. CrenaiTe puCyHOK.
5IIpsmele @ u b mepecekarorcs B Touke M . JlokaxkuTe, 4To Jiro0ast mpsiMast, epecekarommas a u b,

U HE IIPOXOoAsIlas yepe3 TouKy M, JIEKUT ¢ HUMH B OJJHOM INIOCKOCTH.
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6.113 yeTpIpex JaHHBIX TOYEK OJTHA HE JIGKHUT B TUIOCKOCTH, OTIPEICISIEMON TpeMst ApyruMH. JlokaxuTe,
YTO 3TUM CBOHCTBOM O0JIAAIOT BCE TAHHBIE TOYKH.
7. Touku M ;N ;P; K pacnonoxeHnsl o oaHy CTopoHy OoT Tiockoctu Tpanenuu ABCD . [TapamiensHbie

orpesku AM ;BN ;CP; DK paBHbl coorBeTcTBeHHO 3cm; 4 cm; 5 em; 6 cm . KakoBo B3auMHOE
pacnionoxxenue npsmeix MN u PK ?

8. Ilpsmas MN mnapannensHa nuaronanu AC npsmoyronsHuka ABCD . Haiigure kocuHyc yria Mexay

npsimori MN u nuaronaneto BD, eciu AB =li; BC  8=em
9. Croponst OM ;ON yrma MON coorsercTBenno napamiensasl npsameiv - AB u CD . Onpenenute
yros Mexay AB uCD, ecnu Benuuuna yrina MON pasna 106°.

10. okaxkute, 4TO mpsiMasi, mapajienbHas KaX10i U3 IByX MepeceKarouInxcs MmiIoCKoCTel, napaiseibHa
U JINHUU UX [IepeceyeHusl.

11. an xy6 ABCDA B,C,D, . Haiinure yron mexny npsmeimu AC u C.D.

12. Taubl napauiensHbie npsiMbie & u D u npsiMast C, mepecekaromiasi a , HO He mepecekaromast b .
Jlokaxkute, uTo b ¥ C— CKpEIIUBAIONIHECS MPSMBIE.

13. lokaxkute yTBEPKICHHUE: €CIIU MpsiMasi MapalieibHa HEKOTOPOU MIOCKOCTH, TO B 3TOU IIOCKOCTH
CYHICCTBYCT MpsAMasi, nmapauicjibHas I[aHHOI‘/JI.

14. Jlokaxxute, 9TO €CM MpsiMas apajijieibHas HEKOTOPOH MJIOCKOCTH, TO B JAHHOM IJTIOCKOCTH Yepe3
JT100YI0 TOUKY IPOXOIUT MpsiMasi, MapajuienbHasi JaHHOW MPSIMOM, U MPUTOM TOJIBKO OJTHA.

15. ITnockocts, napamiensHas ctropone AC tpeyromeauka /JABC , mepecekaet ctoponsl AB u BC B

toukax A u C, coorBerctBeHHO, AA : AB=3:2uAC, =8 . Haiinute AC.

16. U3 Toukn M mpoBeneHbI K IIIOCKOCTH @ A0 npeceueHus B Toukax N ; K nBa orpeska. Touku D; E
cepenunsl otpeskoB MN u MK . Haiinute niuny otpeska NK | ecniu DE =#

17. Joxaxure, 4TO Ipsimasi, MapajiesbHast KaXI0M U3 ABYX NEPECEKAIOIINXCS IUIOCKOCTEH, apaiieibHa
Y JINHUU UX [I€PECEUCHUS.
18. Jlokaxwure, 4To npsimasi, apajiesibHas KaxI0i U3 IByX NepeceKarollnuXcsl MI0CKOCTe!, MapajieabHa
U JIMHUM UX [IepPEeCedeHusl.

19.B retpasape ABCD mnposenens! ase napamienbhele miockocty MNK u M, N K, . Jlokaxute, 4To
ZNMK = 42N, M K.

20. OnHa U3 CTOPOH TPEYroJIbHUKA MPUHAMISKUT TUIOCKOCTH & . [lmockocts B [7 @ U B mepecekaer aBe
Jpyrue CTOPOHBI TPEyrojibHUKA. Jlokaxkure, 4to S OTCeKaeT OT TPEyroJbHUKA TPEYTOJNIbHUK, MOTOOHBIN

JTAaHHOMY.
21. Toukm K;L;M —cepemunbl otpeskoB AB; AC; AD coorBerctBenHo. Haiinure riomank

tpeyrombauxa [/BCD , eciu nnomans tpeyronsuuka JKLM pasna 18cwm 2.

22. Touku K;L;M;N —cepenunsr orpeskoB SA;SB;SC;SD coorBercTBenHo. Haiinure mepumerp
yerbipéxyronpauka ABCD , eciim nepumerp KLMN pasen 28cwm .

23. JlokaxuTe, eciM TpsiMas MepecekaeT OIHY M3 MapaUIeTbHBIX IJIOCKOCTEH, TO OHA IMepeceKaeT U
JPYTYIO MIIOCKOCTb.
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24. ]Jlanpl nBe mapaienbHble TiockocTu. Yepe3 Toukn M ;N omHOW U3 MIJIOCKOCTEH MPOBEACHBI JBE
mapajuieNbHBIe HpsMBIE A0 mepecedeHuss B Toukax M ;N,. UeMy paBeH mepuMeTp
gyeTbIpéxyronmbauka MNM N, , ecmu MN =Mdd =8  ?

25.113 TouKH, OTCTAIOIIEH OT TNIOCKOCTH Ha PACCTOSHUU 8cm , IPOBECHBI JIBE HAKIOHHBIE, 00pa3yrolue
C TUIOCKOCTBIO yribl 45°, a mexay coboir yrom B 60°. Haiinure paccrosiHue MEXIy KOHIIAMHU
HAKJIOHHBIX.

26.01pesok MA nepnenmukynsipen miockoctu TpeyronbHuka ABC, AD—wmenuana TpeyroibHHKa
ABC , orpezok MD mnepriennukynsaper BC . Jlokaxwure, uto AB = AC .

OTpe3kn OBYX HAKJIOHHBIX, NMPOBEAEHHBIC W3 OJHOM TOUKM JO TEPECEYCHUs C TUIOCKOCTHIO, PaBHBI
15 u2@m , mpoeKIMs OJHOTO U3 OTPE3KOB paBHA 16cm .

27.PaccTosiHuE OTTOYKH IO IJIOCKOCTH TPEYroJbHHUKA PAaBHO acM , a JI0 KaXIOW U3 €ro CTOpoH bem .
Haiinure paauyc OKpy>KHOCTH, BIMCAHHOU B 3TOT TPEYTOJIbHUK.

28.PaccTosinue oT TOYKM A 10 BEpUIMHBI KBaJapara paBHbI Scx . UeMy paBHO pacCTOSHUE OT TOYKH A
710 TUIOCKOCTH KBaJIpaTa co CTOPOHOU 2cm ?

29.Ctoponsl TpeyroiabHuka paBHbl 10;17 u2k . M3 BepmmHBl OONBLIET0 yria TpPEyrojlbHHUKA
NPOBEAEH K €ro IUIOCKOCTH NEPINEeHAUKYJsAp, paBHbIl 15¢wm . Halimure paccTOsIHUS OT KOHLIOB
NEePIEeHIUKYIIApa 10 OONbIIEH CTOPOHBI.

30.Yemy paBHa 110113 1h OOKOBOH MOBEPXHOCTH KyOa ¢ pedpom 10 cam?

Ilpakmuueckaa paboma no meme «MHnozozpannuku.
1.B npaBmiibHO# TpeyronpHoi mupamuge SABC memuansl ocHoBanus ABC nepecekarorcs B Touke O .

[Mnomane Tpeyronparka ABC paBHa 2 ; 00beM nmupamuasl paBeH 6 . Haiimure pinuny orpeska OS .

2.HaiinuTe kBagpat paccTosiHUS Mex 1y BepirnHaMu C 1 A IPSMOYTOJIbHOTO HapajuleNenunesa, as
xoroporo AB=5; AD=4; AA =3.
3.Haiigure paccrosinue mexxay BepmrHamMu Au C, MHOTOrpaHHHMKA, H300paKE€HHOTO

Ha PUCYHKE.

4 Haiiaute muioniaab MOBEPXHOCTH MHOTOTPAHHHUKA,

U300paKeHHOTO Ha PUCYHKE

5.Ecnu kaxxmoe pedpo kyba yBenuunuTh Ha 1, TO €ro miiomaas MOBEPXHOCTH

yBenmmuuTcs Ha 54 . Halimure pedpo kyoa.
6.HaiinuTe rutomans G0KOBOM MOBEPXHOCTH NMPABUIIBHOM MIECTUYTOJIBHOM MPHU3MBI, CTOPOHA OCHOBAHUS
KOTOpO# paBHa 5, a Beicota — 10.

7.Haiinure momanas MOBEPXHOCTH MPABWILHON YETHIPEXYTrOJBHOW MUPAMHUIBI CTOPOHBI OCHOBAHWUS,
KOTOpOU paBHBI 6 ¥ BbICOTa paBHA 4 .

8.CTOpOHBI OCHOBaHHMS MPABMIILHON MECTHYTOIbHOW TupaMu bl paBHbel 10, OokoBbie peOpa paBHBI 13 .

HaiinuTe ninomaas O0KOBOW MOBEPXHOCTU ATON MUPAMU/IBL.
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9.B xyobe ABCDA, B,C, D, naiinure kocunyc yria mexay miockoctsmu BAC u BA D, .
10.B npssmoyronsHom napamnenenunene ABCDA B,C, D, usectns pebpa:
AB =6; AD =8; CC, =16 . Haitnute yroan mexxny mnockoctssmu ABC u A DB.

Huousuoyanvuvie 3adanua no meme. «Tena epawenus. Buvluucnenue 00vémos u naouwadeii
nOGEepxXHOCm el OCHOGHBIX 2e0MEMPUYECKUX Mel).

1.BricoTa KoHYyca paBHa 6 , a quameTp ocHoBaHus — 16 . Haiimgute 00pa3yronyo KoHyca.

2. Ilnourags GOKOBOI MOBEPXHOCTH IHIMHIpA paBHa 21z, a auamerp ocHoBaHus paBeH 7 . Haiinute
BBICOTY LIMJIUH/IPA.

3. Okono koHyca omnmcaHa cgepa (chepa cComepKUT OKPY)KHOCTb OCHOBAHHUSI KOHYCA U €r0 BEpIIUHY).

LlenTp cdepsl HaXOaUTCS B IIEHTPE OCHOBaHHS KoHyca. OOpa3syromiasi KOHyca paBHA 72 . Hatinure
pamuyc chepsl.

4. lap Bnucan B umiuHap. [lmomans moBepxHocT miapa paBHa 111. Haligure muiomanps MOTHOM
IMOBCPXHOCTHU HUJIMHIpPA.

5. Cocyx, nMeromuii popMy TIpaBHIBHON TPEYroabHOH Tpu3Mbl, Hamuwmu 2 300cu ° BOBI U HOTpy3uIN B
BOJY JeTaib. [Ipr 3TOM ypOBEHB BOJIBI IIOJIHSJICS C OTMETKH 25 ¢M 10 oTMeTKH 27 cM. Haiiaure o0beM
netamn. OTBET BBIPA3UTE B e’ .

6. IlpaBwibHasi YETHIPEXYroibHAs NpPU3Ma OINHKCAHA OKOJO IMJIMHApA, PAaJUyC OCHOBAaHUS M BbBICOTA
KoToporo paBHbl 1. HalimuTe momaas 60KOBOM MOBEPXHOCTH MPU3MBI.

7. OcHOBaHHEM IPSIMOMN TPEYTOJIbHON MPU3MBI CIYKUT MPSIMOYTOJIbHBIN TPEYTOJNIBHUK C KaTeTamu 6 U 8,

0okoBoe pebpo paBHO 5. Haligure 00beM pHU3MBIL.

8. HaiinuTte BBICOTY NMpaBHJIBHOW TPEYrojbHOW MUpPaMUbI, CTOPOHA OCHOBAHHS KOTOPOM paBHa 2, a

00beM paBeH J3.

9.Konyc Bmmcan B map. Pagmyc ocHOBaHWS KOHyca paBeH pamuycy mapa. O0beM KOHyca paBeH 6 .
Haiinute o6beM mmapa.

10. B xy0 ¢ peopom 3 Bmucas miap. Haiiaure o0bem 3T0ro 11apa, 1eJICHHBIN HA T .

Ilpakmuxko — nabopamopnsie padomst no meme «Cmepeomempus)

1. Ha niockoctu @ nansl Ase Touku A U B. Cuenats Mozenp IIOCKOCTH @ U IBYX IJIOCKocTed S Uy,
npoxoaaux uepe3 Toukn Au B. M3o00pa3ute NHMHUIO TNepecedyeHus: IIIOCKOCTeH Mexay COOOi.

Pa3nuunsl 1 3T TMHUN?

2. Iloka3aTh Ha KapKacHOM MOJENM TPaBWILHONW YETHIPEXYTOJbHOW MHUpaMUIbI M Kyba Tmapbl
CKPEILIUBAIOMINXCS TPSAMBIX, MApAUIENbHBIX MPSAMBIX, MEpeceKaronmxcs npambix. Craenarb 4epTéx u
nokazarb oOmme TOukd pEéOep M KaXyIIUMecs TOYKH TMepecedeHus. YOeOUTbCs, UTO MpH
COOTBETCTBYIOILIEM MTOBOPOTE MOJIETHN CKPEIMBAIOIINECS MPSIMbIE HE NTEPECEKAOTCSI.

3. B34Th 5KpaH W KapKacHble MOJEIM Pa3IWYHBIX Tell: Kyba, mupamuasl u T.0. OcBemas mojenu
napauIeTbHBIMU JIy9aMy U TIOMEIast Iepe]] SKpaHOM, MOTYYHTh UX TeHeBoe n3o0paxeHue. OTBETHTH Ha

BOIIPOCBI:
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1. Kak n3o0pakaroTcst BEpIITUHBI TEJ?

2. Kakoe Oyner nzobpakenue pédep aTux ren?

3. UTo MOHO CKa3aTh 00 M300paKeHUH MapalieNbHbIX pEdep Kyba?

4. Kak Ha{o pacmojiOKUTh MO OTHOIICHUIO JIyded KyO, 4TOObI OH M300pa3miics Ha JKpaHE B BHJIC
KBajapara’?

4. Cnenath MOJIEIb TAPAJUICTLHON MPOEKITNH HA TUIOCKOCTh: TOYKH; JTMHUU.

5. Cnenatb MOZEIH K TEOPEME O TPEX MEePIEHANKYIIpax.

6. CnenaTh MOJCIb IBYTPAHHOTO YTJIa U €r0 JMHEHHOTO yIiia.

7. Jana moxens mpsMod mpu3Mbl. CrenaTh COOTBETCTBYIOIIME WM3MEPEHUS W HAWTH YOI MEXKIY
JUArOHATBIO MIPU3MBI U IJIOCKOCTHI0O OCHOBAHHS.

8. lana Mojiens paBUILHOM mupamMuabl. Haiitu (cienath COOTBETCTBYIONINE U3MEPEHUS):

1. yron Mmexxny 60KOBBIM peOpOM M OCHOBaAaHUEM TTHPAMUJIBI;

2. IBYTPaHHbBIA YroJl MPpU OCHOBAHUU;

3. IByrpaHHbIi yroi npu O0KOBOM pedpe.

9. Caenatb U3 MPOBOJIOKK KOHTYPBI IJIOCKUX (GHUTyp, yacTb AB mokpacuTh KpacHO#l kpackoil. Pabora
COCTOMT B CJEIYIOIIEM: YKPEIUIAIOT OCh B LIEGHTPOOESKHON MalllMHE W MPUBOJAT €€ B JBUXKEHHE, TOTAa
CTaHOBUTCS BUJHO, YTO 4acTh AB o00pa3yeT MoBEepXHOCTb BpAIICHHUS.

10. Cnenath Moaeny KOMOMHALIMY TEJT: IUIHH]IPA U TIPU3MBIL.

11. Cnenarb MoOJeIb HUIMHAPA C KACATENbHON MIOCKOCTHIO.

12. Cenath pa3BEépPTKY KOHyca, y Kotoporo =4 cm, h=3 cm.

13. Tlo mMoxmenu yceu€HHOTO KOHyca ciaenaTh pa3BEPTKy. Jlus 3Toro obepHyTh MoOAeNb OyMaroil u
HOKHHUIIaMU BBIp€3aTh CHayajga OOKOBYIO MOBEPXHOCTb, a 3aT€M OCHOBAHUS.

14. Cnenath Moe KOMOMHAILIUY TEN: KOHYCA U TUPAMHU/IBI.

15. Cnenatb Mozens cepsl.

16. Cnenatb Mojienb cdepsl ¢ KacaTeIbHON MII0CKOCTHIO.

17. Jlana moens nupamMusl (MMOTHOM WK yeceu€HHOM). CenaTh COOTBETCTBYIOIINE U3MEPECHUS M HANTH:
IUIOMIA/Ib OOKOBOM TTOBEPXHOCTH; MOJTHON TOBEPXHOCTH.

18. Jlanbl HEKOTOPBIE AeTaIH MPSIMOYToIbHOM Gopmbl. Haititn 00bEM neraeii.

19. JlaHbI HEKOTOpEHIE A€TANX B BHUjIe upaMul. Haiitn 00bEM neTaneid.

20. Cpenatb COOTBETCTBYIOIIME HW3MEPEHHUS] W HAWTH IUIOMAh OOKOBOM W TOJHOM MOBEPXHOCTH
UIHH]IPA.

21. CnenaTh COOTBETCTBYIOIINE H3MEPEHUS U HANTH IJIOMAAh OOKOBOW U TIOJHOW MOBEPXHOCTH KOHYCA.
22. Jlanbl HeKoTOpBIC AeTanu. Haiiti 00bEM neranei.

23. Haiitn 00bEM IUCTEPH TI0 3aJaHHOMY YEPTEXKY.

24. TloctpoiiTe pa3BEPTKY TPEyrodbHOW NHUpPaMUAbI, OOKOBOE pedpo KOTOPOH MepHeHIUKYISIPHO
OCHOBaHHUIO, SBISIONIEMYCS PABHOCTOPOHHUM TPEYTOJILHUKOM.

25. Cpenaiite pa3BEPTKY M CKJIEHTE MOJZIETh OPTOIEHTPHUYECKOTO TETpadpa, BCE TpaHU KOTOPOTO

SBIISIOTCS PA3HOCTOPOHHUMH OCTPOYTOJIbHBIMU TPEYTOJIbHUKAMHU.
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26. Cpaemaiite pa3BEPTKY NMUPaMUbI, BCE TPaHW KOTOPOH — paBHBICE MEXAY CO00M paBHOOEAPECHHBIC

TPEYroJIbHUKA CcO cTopoHamMu 5;5;6. Haiiaure: 1. nByrpannbeie yrael npu €€ péOpax; 2. BBICOTHI

NUpPaMU/IbI; 3. MJIOIA/b IOJIHOM MOBEPXHOCTH; 4. 00BEM MUpaMUIbL.

27. Cpenaiite pa3BEPTKY NUpPaMHUAbIL, B OCHOBAaHMU KOTOPOW JIGKHUT KBajapar, a OOKoBoe pedpo

NEPIEeHIUKYISIPHO OCHOBAHHUIO.

28. TlocTpoiiTe pa3BEPTKY YETHIPEXYTOAbHOM MUpaMuIbl BICOTOH 10 cM, B OCHOBaHMM KOTOPO KBajJpat

CO CTOPOHOH 5 cM.

14. Cpenaiite pa3BEPTKY NMUpPaMHIbI, Y KOTOPOH B OCHOBaHMHU JIEKHUT pPaBHOOEApPEHHAsS Tpamelus, Bce

O0oKkoBBIe pEOpa OJMHAKOBO HAKJIOHEHBI K OCHOBAHMIO, a TpaHb, MPOXOINas yepe3 OoJbliee OCHOBaHUE

Tpaneuuu, NepreHuKyIsIpHa 3TOMY OCHOBaHHUIO.

Hccneoosamenvckue 3a0auu no 20moevim uepmedxcam no meme «Muozozpannuxkuy

|. Haiioume paccmoanue om moyuxku 00 npamoil no npeocmagieHHbIM HOCMPOEHUAM

1. AF1 (ABC). Haitnute paccrosaue ot F 10 CB.

AABC— paBHOOEpEHHBIN

AABC — IpsIMOYTOJIbHBIH,
£C =90°

AABC — TynoyronbHsli,
£C>90°

2. BFL

(ABC). Haitnute paccrosiaue ot F 10 AC.

ABCD - kBagpar

ABCD - pom6

3. BSL (ABC). ABCDEF — npaBuiibHBIi IIeCTHYTONIBHUK. HalinTe paccrosHue

or S 1o AB

ot S no AF




3aoauu

1.1.1. B ocnoBanun nmupamusiel FABC nexxut paBHoOenpennsbiit Tpeyroiasuuk ABC, AB=AC=10,
BC=12. Pebpo AF neprieHAUKYISIpHO TIOCKOCTH OCHOBaHU U paBHO 6. Haiinure paccrosiHue ot
BepunHbI F 10 pedpa BC.

1.1.2. B ocroBauuu mupamimsl FABC nexut npsmoyrosusii tpeyronsunk ABC, ZC = 90°, BC=12.
Pe6po AF neprnieHANKYISPHO TIIOCKOCTH OCHOBaHUA. PaccrosiHue ot BepmmHbl F 10 pedbpa BC paBHO 5.
Haiinure paccrosiHre OT BepIuHbI F 10 BepuHsb B.

1.1.3. B ocnoBanuu nupamuasl FABC nexxut paBHOOEIpEHHBINH TYMOYTOJIbHBINA TpeyroabHUK ABC,
ZC=120°, AC=CB=2+/3. Pebpo AF neprieHauKyIsipHO TUIOCKOCTH OCHOBaHUS. PaccTosiHue oT
BepiuHbl F 10 pedbpa BC paBHo 5. Haitnure pacctosiaue ot BepmnHbl F 1o miockoctu ABC.

1.2.1. B ocnoBanuu nupamuasl FABCD nexur kBaapat ABCD co croponoii paBHoii 4. Pebpo BF

NEepHEeHANKYISIPHO TIOCKOCTH OCHOBaHUA U paBHO 1. Halimure paccrosnue ot Touku F 1o auaronanu
AC.

1.2.2. OcuoBannem nmupamuasl FABCD sBrisiercst pom6 ABCD ¢ yriom 4 paBHBIM 60° u paguycoM
BIIMCAHHOW OKPY>KHOCTHU \/§ . Pebpo BF neprienaukynsapHo miockocTi ocHoBaHus. Haiinure nuny

pebpa BF, ecniu paccrositnue ot Touku F 1o nuaronanu pom6a AC pano 24/5.

1.2.3. B ocnoBanuu nupamuasl FABCD nexut npsimoyronasauk ABCD co croponamu 3 u 4. PeGpo
BF neprienqukynspHO m10CKOCTH ocHOBaHMs. HaliquTe BBICOTY MUpaMU/Ibl, €CIIM PACCTOSTHUE OT TOUKHU F
110 AMaroHanu npsimoyroiasHuka AC paHo 2,5.

1.3.1. OcnoBanuem nupamuasl SABCDEF sBnsercs npasunbHbii mectuyronsuuk ABCDEF co

CTOPOHOI \/§ Pe6po BS neprienaAuKynsapHO TIIOCKOCTH OCHOBaHUs. HaiiiuTe paccTostHuEe OT BEPUIMHBI S
JI0 CTOPOHBI AB, eciu paccTosHUE OT BepIIUHbI S 10 pebpa EF paBHo 5.

1.3.2. B ocnoBanuu nupamuasl SABCDEF nexut npaBmibhbiii mectuyronsauk ABCDEF co

CTOPOHOM \/§ Pebpo BS neprienaukynspHO MIOCKOCTH OCHOBaHUS U paBHO 2. HaliguTe paccTosHue ot

BEpIIMHBI S 10 cTOpoHBI AF.
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1.3.3. B ocnoBanuu nupamusl SABCDEF nexut npasunbHbii mectuyronbHuk ABCDEF, Gonbmias

JMaroHaJlb KOTOPOTo paBHa 83. Pebpo BS neprieHAuKyIIpHO TIIOCKOCTH OCHOBAHUS U PaBHO 5.

Haiinure paccrosiHue oT BepiuHbl S 10 cTopoHbl EF.

1. Haiioume y2o11 mesntcoy npamoii u niocKoCHibio HORPeOCmas1eHHbIM ROCHIPOCHUAM

1. A4, 1 (ABC). Haiigute yroa mexay CB1 u (44:Cy).

Az By Ax By Ax By
K
C1 C1 (@)
K
A\ B A K _________________ B A K ________________ B
C C C
AABC— paBHOCTOPOHHUM AABC — IpsIMOYTOJIbHBIH, AABC — TynoyrosibHbIi,
£C=90° £C>90°
2. AA11 (ABC). ABCDFK — npaBuibHBIN mIeCTHYTroabHUK. Haliaure yron Mexy
BJ_FI/I(ABC) BlFI/I (KKlFl) BlFI/I(AAlBl)
C B C C
Al :\ : Al :\ : A | :
AN S ke L D NGt
: v : T \ | 7 : X |
Kol k) Ki\! VFi| NIRRT
B \ L Tl
1 \ ! 1 \ 1 / ! !
A /.f&B\"r'*\C Ry | iC / ,i__k__i C
- \\ ”‘L_ - ___k\ I’ -1 \ \\\
\%‘ D AL~ oo A } A b
\ >
K F D K
K F

P D
N '
167

T N

b N D1
: v D

1 1, N

C
A BC — paBHOCTOPOHHUI A BC — IpsIMOYTOJIbHBIM, AABC — IpAMOYTOJIBHBIM,
/4 =90° ZC=90°
1. 4411 (ABC). Haiigute yrisl Mexmy
BlDI/I(ABC) BlDI/I(Dchl) BlDI/I(BBlcl)

A B1 Ci Bs Ci By Cy
B '\ /:\ \ / W
C : \ L AN

Al \ Dl Al A]_ \
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3aoauu

2.1.1. CTopoHa ocHOBaHHs NpaBuIbHOMN pusMbl ABCA1B1CipaBHa 2, 60K0BOE pedpo PaBHO \/ﬁ .
Haiimure cunyc yria mexxay npsmoii CB1H II0CKOCThI0 00K0BOM rpanu (A41C1).

2.1.2. OcHOBaHUEM MPSIMOIN TPEYTOIBHON MPU3MBI SIBIAETCS MPSAMOYTOJbHBIN TpeyrobHUKABC: ZC
=90°, 4C=4, BC=3. Jlnaronans CB; G0KOBOIi rpann 06pasyer ¢ MI0CKOCThIO 60K0BOH rpan (441C1)
yroi 45°, Haiiure momass 6oKoBoi [IOBEPXHOCTH IIPU3MBL.

2.1.3. B ocHOBaHMH MPSAMOMN TPEYTOJIbHON MPU3MBI JISKUT PABHOOCAPEHHBIN TYIOYTOIbHBIN

TpeyroibHUKABC: ZC = 135°, AC=CB=32. Huaronans CB1 60K0BO# rpaHu 00pa3yeT ¢ IIOCKOCTHIO
60koBoii rpanu (441 C1) yroi, CHHYC KOTOPOTO paBeH g Haiinure nnuny nuaronanu CBj.

2.2.1. Haitnure cTopoHy OCHOBAaHHMS MIPABMIIBHOM MIECTUYTOJIBHOM MPU3MBI, Y KOTOPOU OObIIast
JIMaroHajab paBHa 24 W COCTABIISIET C MIJIOCKOCThIO OCHOBAHUS YTOJ 60°.

2.2.2.YeMy paBHa CTOPOHA OCHOBaHUs IIPABWJIBHOM LIECTUYTOJIBbHON MPU3MBI

ABCDFKA;B;C1D1F1Kj, y koTopoii nuaronans B1F paBHa 4\/§ M COCTaBIISIET C INIOCKOCTHIO OOKOBOI
rpaun (KK1F1) yron 30°.

2.2.3. ABCDFKA;B1C1D1F1K1 — mpaBuiibHas miecTUyroyibHast MpU3Ma, CTOPOHA OCHOBAHUS U
BBICOTA KOTOPOU paBHBI V3 u 24/6 coorsercreenno. Haiinure yroJl MeXxay auarosansio B1F n
IUIOCKOCTBIO OOKOBOM Tpanu (4A4181).

2.3.1. B ocnoBanuu nupamusl DABC nexxut paBHOcTOpoHHUI Tpeyronbsuuk ABC, AB=4. Pe6po BD

NEePIEHANKYIISPHO MIIOCKOCTH OCHOBAHHS U PaBHO 44/2 . Kaxoii yroa coctasisieT pedpo CD c
IUIOCKOCTRIO O0KOBOM Tpanu (ABD)?

2.3.2.0cnoBanuem nupamuisl DABC ciyxut paBHOOEAPEHHBIH NPAMOYTOIBHBINA TPEYTOIbHUK
ABC:£A4 = 90°, AC=AB=4. Pebpo BD neprienaukynsipHO MIIOCKOCTH OCHOBaHMs U paBHO BC. Haiinure
yroJ Hakiiona peopa CD k miockoctu 60koBoii rpanu (ABD).

2.3.3. B ocuoBanuu mupamimsl DABC nexuT npsaMoyrobsii tpeyronsunk ABC:ZC = 90°, AC=4,
BC=3. Pebpo BD nepneHaukymsipHO MIIOCKOCTH OCHOBaHUs, a pedpo CD cocTaBisieT ¢ MI0CKOCTHIO
6oxoBoii rpanu (ABD) yron 30°. Haitaute KOCHHYC yria Mexy peopom CD 1 mIocKoCThI0O OCHOBaHUS.

2.4.1. qnaronans B1D npsmoro napamnenenunena ABCDA1B1C1D; cocTaiseT ¢ mIocKOCThIO

HIDKHErO0 OCHOBAHUs yIroJjl 45°, Yemy paBHa BbICOTA ApAJUIEIEIUIIENA, ECIIM €0 OCHOBAHUEM CITY)KUT a)

KBaJpar co CTOPOHOM 4+/2 ; 6) poMO €O CTOPOHOI 4 ¥ OCTPHIM YIIIOM 60°.
2.4.2. a) lmaronans B1 D npsmoro mapamnenenunena ABCDA1B1C1D; cocTaBiser ¢ miIoCKOCThIO
6okoBoii rpanu (DD, C) yron 45°. JlokaxuTe, 4TO OCHOBAHHEM napajuiejenuIe1a He MOKeT OBbITh

KBaJpar.

0) OcuoBanuem npsimoro mapaenenuneqaABCDA1B1C1D; ciyxxut poM6 co ctopoHoit 2\/_ Hu
OCTPBIM YTJIOM 60°. Haiinure nymmnay nuaronanu B D mapannenenumnena, cocTaBisironieit ¢ mioCKOCThIO
6okoBoii rparu (DD1C) yrox 45°.

2.4.3. a) Haiigure yros Mexay nuarosansto B1D npsmMoro napannenenunena
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ABCDA;B;C1D; c miockocTeio 60koBo# rpanu (BB1C1), eciin ocHOBaHWEM Tapajuieenuneaa
CIIY’)KHT KBaJIpaT, [UTMHA TUArOHAJIA KOTOPOTO paBHA BRICOTE MapalljielieuIea.

6) Haiinmute cunyc yrina mexay nuarotansio B1D, paBHoii 10, 1 mutockocThio 60KOBOM rpaHu
(BB1C1) mpsmoro napamnenenuneaa ABCDA;B1C1D1, eciiu ero ocHOBaHHEM CITY)KHUT POMO C OCTPBIM

YTJIOM 30°u mIomanpio 18.

2.5.1.a) FABCD - nupamuma. FB L (ABC). ABCD - xBagpar. Z/FAC =60°. Kakoii yron

coctaBsieT pedpo AF ¢ TIIOCKOCTBIO OCHOBaHUS?

6) FABCD — nupamvuna. FB L (ABC). FB =8. ABCD - pom6. ZABC =120°. AC =6+/3.

Haiinure koTanreHc yria Mexay pedopom AF 1 TIII0CKOCThIO OCHOBAHHUSI.

2.5.2. a) FABCD - nupamuna. FB L (ABC). ABCD - kBajipaT co CTOPOHOIA N2 . Vron MEKILY

pebpom DF u iockocteio (BCF) paBen 30°. Haiizute JUIUHY BBICOTBI TUPaAMU/IBI.

6) FABCD - nupamuga. FB L (ABC). ABCD - pom6. ZBAD =45°. AB = 372 . Haiizure JUTUHY

Oosbiero pedpa MUpaMuabl, €CJIM CHHYC YIJla HaKJIOHA IJaHHOTO pedpa K INIOCKOCTH OOKOBOM rpaHu
MpaMUIbI, HE COoJIepkKaIieit nannoe pedpo, paseH 0,6.

2.5.3. a) FABCD — nupamupna. FB L (ABC). ABCD - kBazpat co cTopoHoii 1. Bosbiiee pebpo

NMpaMUbl PAaBHO \/g . Haiinure yron naksiona peopa CF k mmockoctu (ABF).

6) FABCD — mupamuna. FB L (ABC). ABCD - pom6. ZBAD =60°. BD = 2+/3. PeGpo CF

cocTaBsieT ¢ IockocThio (ABF) yroi, cunyc koToporo pasen 0,6. HaitauTe nimHbI paBHBIX OOKOBBIX
pebep mupaMuIbI

I11. Haiioume yzo11 mescdy nnockocmamu no npeocmagieHHblM HOCHPOECHUAM

1) ACNnBD=0.FO_L (ABC).HameTe YOI MEXKILY

(ABC) u (FDC) (FDC) u (FBC) (ABF) u (FDC)
A
B F
C
D
K
B
a
I
p
a
T
A
B / f
C ' A\ £




p

0

M

0

2) FB.L (ABC). Haiimute yroma Mexmy
(ABC) u (FDC) (AFB) u (FBC) (AFD) u (FBC)

A

B F
C

D

K

B

a

A

p

a

T

A

B

C

D

p

0

M

0

3. AFL (ABC). Haiimure yron mexay (ABC) u (FCB).

N

N
N\




AABC— paBHOOEpEHHBIN

AABC — IpsIMOYTOJIbHBIH,

2C=90°

AABC — TynoyronbHsli,
£C>90°

4. SBL (ABC). ABCDEF — npaBuibHBIN miecTryroisHuK. Haiiaure yron Mmexmy

(SAB) 1 (SBC)

(SFE) u (ABC)

(ASF) 1 (ABC)

S

F

E

S

S

(FSE) u (DSE)

(ASB) u (SDE)

S

Fommmmmme— Tt

S

i

3) CDA;1B;C;D; — npsmoii napannenenunen. Haiiaure yro

L (A4:Cy) u (BB1D1)

(ABC) u (AB;C;)

\ (ABC) u (AB;C)
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3.1.1. a) OcnoBanuem nupamuasl FABCD cinyxut xBaapar co croponoit 16. Bepumna nupamuasi

MpOCLUPYETCsl B LIEHTP OCHOBaHWs. Bricora mupamuiabl paBHa 8. Kakoil yrosn cocraBisieT MIOCKOCTb

6oxoBoii rpanu (FDC) ¢ miiockocThio ocHOBaHMS?
06) OcnoBanmem mmpamuabl FABCD sBasercs poMO co cropoHoit 16 m yriom 30°, Bepmnna

NUpaMU/Ibl IPOCIUPYETCsl B TOUKY MepeceueHust auaronaneid pomOa. Beicota nmupamuasl pasaa 8. Uemy

paBeH TaHreHC yria HakjoHa 6okoBoi rpanu (FDC) k minockocTn ocHOBaHMA?

3.1.2. a)OcHoBaHMEM MHPAMHUIBI CIYXHUT KBaapaT. BeprmmHa mupamMuabl MPOCHUPYETCS B ILEHTP

ocHOBaHUs. JIOKaXXHTE, YTO YroJ MEXITY CMEKHBIMU OOKOBBIMH TPaHsIMU HE MOKET OBITh PaBEH 60°.
6) FABCD — nupamuna. ABCD — pom6. ACNBD=0. FO 1 (ABC). AA=12. /BAD =60°.

PaccrosiHue OT TOUKHM mepecedeHus fuaroHaiei pomoda 10 60mbiiero 60koBoro pedpa pasHo 6. Haitnure

yroa mexay mrockoctsmu (FDC) u (FBC).

3.1.3. a) OcHoBaHMEM NUPAMUIBl CIYXKXUT KBaJgpaT cO CTOpOHON 2. BepmmuHa mnupamuabl

mpoeuupyeTCd B LHCHTP OCHOBAHUA. VYrona MCKAY HCCMCKHBIMU OOKOBBIMH rpansMu nupaMuibl paBCH

60°. Haiinure momaas 60KOBOM MOBEPXHOCTH MUPAMU/IBI.
06) OcnoBanumem nupamugasl FABCD sBmsiercss pomMO co crtopoHoit 12. BepmmHa mnupamMujsl

IpOoeLUpPYETCsl B TOUKY MepecedeHus Auaronaneii pomba. Bricota nupamuibl paBHa 3\/§ . Yron Mexay

miockoctsimu (ABF) u (FDC) paBen 60°. Haiiaute ruiomas GOKOBO MMOBEPXHOCTU MAPAMU/IBI.
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3.2.1. a) OcHoBaHMEM NMpaMubl ABISETCS KBaApaT, AUaroHajlb KOTOPOIO paBHA 3\/5 . [ImockocTtn
IBYX OOKOBBIX TI'paHell MEepPHeHIUKYISAPHBI K IUIOCKOCTH OCHOBaHHUS, a JIBE€ JApYyrue OOKOBbIE T'paHU
00pa3yIoT C OCHOBAaHHEM YTJIBI 10 45°, Uemy paBHa BbICOTA TUPAMUIbI?

0) OcHOBaHMEM TTUPAMUJBI CITYKUAT POMO CO CTOpOHO#H 12 1 yriiom 150°. Beicota MpamMuIbl paBHA 9.
[TnockocTn ABYX OOKOBBIX IpaHEl MEPHEHAMKYJISAPHBI K IIOCKOCTH OCHOBaHMS. HaiinuTe TaHTeHC yria

HaKJIOHA IBYX JPYTUX OOKOBBIX I'paHeH K MIIOCKOCTH OCHOBAHUSI.

32.2. a) FABCD - mupamuma.ABCD - pom6. FB L (ABC). Z((ABF),(BCF))=90".

AC = AF =6+/2 . Haiizute uiHy pebpa FB.
6) FABCD - mwpammma. ABCD - pom6. FB L (ABC). ((ABF),(BCF))=120°.

AC = AF =+/6 . Haiinure uiHy pebpa FB.
3.2.3. a) FABCD - nupamuma. ABCD - ksagpar. FB J_(ABC). FB =4. Kocunyc yrna mexmy
mockoctsmu (AFD) u (FBC) pagen 0,8. Haitaute miiomans 00KOBOW MOBEPXHOCTH MTHPAMU/IBI.
6)FABCD — mupamuna.ABCD — pom6. AA=6. /BAD=30".FB_L (ABC). Kocunyc yria
mexny mrockoctsmu (AFD) u (FBC) paen 0,8. HaiinuTe momaas 60KOBOM MOBEPXHOCTH MAPAMHU/IBI.
3.3.1.FABC - nwmpamuma. AF L (ABC). Paccrostnne Mexay npsmeiva AF u BC pasro 6.
[Tnockocts (FBC) cocraBnser ¢ miockocteio (ABC) yron, TanreHc kotoporo pasen 0,75. Haiigurte
BBICOTY MMPaMM/IBL.

3.3.2. FABC - mmpamuma. AF J_(ABC). BCJ_(AFC), AN =3. Kocunyc yrma mexay

miockoctsimu (AFC) u (AFB) pasen 0,8. Koranrenc yria mexay miaockoctsimu (FBC) u (ABC) pasen 2,5.
HaiinuTe BbICOTY MUpamMuU/IbI.

3.3.3. OcnoBanue nupamuasl FABC ciyxuT TynoyroinsHbId paBHOOeApeHHBbIN TpeyronbHuk ABC,

9*/5, AC=CB=3y2. AF 1(ABC), AF =6. Haiimure xoranrenc

IUIONIA/Ib KOTOPOTO paBHA

yrina mexxay miockoctsamu (FBC) u (ABC).

3.4. SABCDEF- nupamuma. BS L (ABC). ABCDEF- npaBuibHbIi miectryroisauk. Haiiaue:

1) Kocunyc yria mexay miockoctsamu (SAB) u (SBC).

2) Yron mexnay miockoctsamu (SFE) u (ABC), ecmu AB = BS.

3) Beicoty mupamusl, ecin AB =6, yron mexay niockoctamu (ASF) u (ABC) paBen 60°.

4) Yron mexny miockoctsamu (FSE) u (DSE), ecnu paccrostuue oT BepiminHbl F 10 Gosnblero pedpa
MUPaMUJIbI PAaBHO CTOPOHE OCHOBAHWS.

5) Yron mexny mnockoctsamu (ASB) u (SDE), ecnru AB = BS.

6) Yron mexny minockoctsamu (ASF) u (SCD), ecnu AB=6, BS =9.

3.5.1 a) ABCDA;B;C1D; — npsimoii mapamnenenurnen. Haligute yron mexay miockoctsmu (A41Cq) u

(BB1D1), eciu ABCD — kBajpar.
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6) OcnoBanuem mpsimoit pusmbel ABCDA1B1C1D; sBasiercs mapamtenorpamm ABCD, B koTOpoMm
AB =10, AC =24, BD = 20. Haiigure cunyc yraa mexay miockoctamu (A41C1) u (BB1Dy).

3.5.2 a) ABCDA;B;C1D; — mnpsmoii mapamnenenunen. ABCD — xsagpar. AC = 3\/5. AA =4,
HaiiiuTe KOCHHYC yIjla HaKJIOHA IJIOCKOCTH (AB1 D) K IUIOCKOCTH OCHOBaHMS IapaljIeIeuIIEa.

6) OcuoBanuem mnpsimoii nmpusmel ABCDA1B1C1D1 sBnsercs mapamnenorpamm ABCD, B xoTopom
AB=5, /BAD=30". Boicora mpusmbl paBHa 3. Haiimure TaHreHc yrma MeXAy IUIOCKOCTBIO
OCHOBAHHS U IJIOCKOCTHIO (AB1 D).

3.5.3 a)ABCDA;1B1C1D; — mnpsmoit napamnenenunen. ABCD — xBampar. Kocunyc yrima mexmy
wiockocTsamu (ABC) u (AB;C) paBen § Bo ckonpko pa3 BeIcOTa mapajuienenunena OoJbIle CTOPOHBI

OCHOBaHMs?

6) ABCDAB;C1D; — npsimoit mapamrenenunen. ABCD — mapamnenorpamm, AB =6, ZCAB=30°.
Cunyc yrna mexnay miockoctsmu (ABC) u (AB1C) pasen 0,8 . HaliguTe BbICOTY mapasuieienumneaa.
3auem no meme «llapannenvHocms RPAMBIX U RIAOCKOCHEN)

Kapmouka 1.

1. Chopmynupyiitre akcuombsl AI, A2 u A3 crepeomerpun. CHOPMYITUPYNHTE U TOKKUTE CICIACTBUS U3
aKCHOM.

2. JlokaxuTte, 4TO yepe3 0Oy TOYKY MPOCTPAHCTBA, HE JIKAIIYI0 HA JAHHOW MPSMOU, MPOXOAUT
npsiMasi, mapajielibHas JAHHOU, ¥ IPUTOM TOJIBKO OJTHA.

3. Ilmockocts « mepecekaer cropoHbl AB u AC tpeyronpHuka ABC COOTBETCTBEHHO B TOYKaX
B, uC,. 13BectHo, uto ¢ [/ BC, AB:B,B=5:3; AC =15 cm. Haiigure AC, .

Kapmouka 2.

1. ChopmynupyiiTe onpeaeneHne napauieIbHOCTH NMPSIMON U TuIocKocTH. CHopMyTUpyiTe U JTOKaKUTE
TEOpEMY, BBEIPAKAIOIYIO MPU3HAK MAPAILIEITBHOCTH MPSMOM U MIOCKOCTH.

2. JIokakuTe, 4YTO €CJIM OJHA M3 JIBYX HapajIeNIbHBIX NMPSAMBIX MEPECceKaeT JaHHYIO IUIOCKOCTh, TO U
Ipyras npsimMasi IepecekaeT 3Ty IIOCKOCTb.

3. Kaxmnoe pebpo Terpadapa DABC paBuo 2 cm. [loctpoiite cedeHue TeTpadapa IUIOCKOCTHIO,

npoxojsmiei yepes Touku B u C u cepeauny pe6pa AD . Boruncnure nepumeTp cedeHusl.

Kapmouka 3.

1. Chopmynupyiite onpeneneHue ckpemmpamomuxcs npsamMbix. ChopMyaupyiTe U TOKaKUTE TEOPEMY,
BBIPAXAIONIYIO MPU3HAK CKPEIIMBAIOIINXCS MPSIMbIX.

2. JIokaxKuTe, YTO €CJIM JBE MPSAMBbIE MapaljieNbHbl TPETheH NPSIMOM, TO OHU NapasieabHbI.

3. Iloctpoiite ceuenne napamnenenunena ABCDA B,C, D, mnockocTso, npoxoasmen yepes Touku A,
CuM,rae M - cepenuna pedpa A D, .

Kapmouka 4.
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1. Chopmynupyiite onpeneneHne nmapajuiebHBIX MIocKocTed. CHOpMyTUpyHTEe U TOKWKHUTE TEOPEMY,
BBIPAXKAIONIYIO MMPU3HAK MaPAIIETbHOCTH IBYX TIOCKOCTEH.

2. JlokaxuTe, 4TO dYepe3 KaXKIYH U3 [BYX CKPEIIMBAIOMIMXCS MPSIMBIX MPOXOIUT TUIOCKOCTD,
napasuiesibHas Ipyrou NpsmMoi, 1 IPUTOM TOJIBKO OJIHA.

3. ABCDA B,C,D, - ky0, pedpo xotoporo 4 cm. IlocTpoiite ceueHue Kyda MI0CKOCTbIO, IPOXOAAIIEH
gyepe3 Touku A;D,;M,rae M - cepenuna pedpa BC . BeluncnuTe nepumMerp cedeHus.

Kapmouka 5.
1. JlokaxkuTe, 4TO MPOTUBOIIOJIOKHBIE TPAaHU NapasliesIenuIe1a apaleIbHbl U PaBHBbI.
2. JlokaxuTe, 4TO €CIM CTOPOHBI IBYX YIJIOB COOTBETCTBEHHO COHAIPABJIECHBI, TO TAKUE YTJIbl PABHBIL.

3. [apannenbHble muockocT a U B mnepecekaor cropony AB yrma BAC cOOTBETCTBEHHO B TOUYKAxX
A UA,, acropony AC sToro yria cooTBeTCTBEHHO B Toukax B, u B,. Haiigure B,B,, eciu A A, =6
cm, AB, 1 AB, =3:2.

Kapmouka 6.

1. Jloxaxxute, yTO qUAroHalIM NapajjiesieluIeaa NepecekaroTcss B OAHON TOUKE U AENATCSA ITOW TOUKON
HOTIOJIAM.

2. JlokaxkuTe, 4TO €CIIU JBE MapajliesIbHbIe TNIOCKOCTH MEPeceueHbl TPEThEH, TO JIMHUU UX NEepPeceueHUs

napaijiciIbHBI.

3. Touka C nexut Ha oTpeske AB. Uepe3 Touky A mpoBeieHa MIOCKOCTb, a yepe3 Touku C U B —
napajielbHble MpAMbIE, MEPEeceKaroIne 3Ty IUIOCKOCTh COOTBETCTBEHHO B Toukax B, uC,. Haiigure
nuHy otpeska BB, ecim AC :CB=4:3;CC, =8 cwm.

3auem no meme «/[gyzpannuiii yeon. Ilepnenouxkynapunocms njiockocmeiiy

Kapmouka 1.

1. ChopmynupyiiTe ompeneneHue MEPHEeHANKYISIPHOCTH MPSAMONA U IUIOCKOCTH. JlOKaXHuTe Teopemy,
BBIPAKAIOIIYIO MPU3HAK MTEPIIEHINKYISIPHOCTH MPSMOM U IIIIOCKOCTH.

2. 3amada Nel31 yueOHuKa

Kapmouka 2

1. Jloxaxure TEOpEMBl, YCTAHABIMBAIOUIME CBS3b MEXIYy MapaJUICIbBHOCTBIO MPAMBIX M HX
NEPIEHIUKYIIPHOCTBIO K INIOCKOCTH.

2. 3amaua Nel43 yueOHuKa

Kapmouka 3

1. Jlokaxute TeopeMy O TpeX MEPIEHANKYIApax.

2. 3amaua Nel50 yueOHuKa.

Kapmouka 4

1. ChopmynupyiiTe ompeneiacHue yria MEXAy NPsSMONW M TIIOCKOCTBhIO. PacckakuTe o CBOWMCTBE yria
MEXAY MPSMOH U IUIOCKOCTBIO.

2. 3amaua Nel57 yaeOHuKa.
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Kapmouka 5

1. CdopmynupyiiTe omnpeneneHUe NEPHEHIUKYIIPHOCTH MABYX IUIOCKOCTEH. JlokaxkuTe Teopemy,
BBIPAXKAIOIIYIO IPU3HAK [IEPIEHANKYISIPHOCTH JBYX IUIOCKOCTEH.

2. 3amaua Nel71 yueOHUKA.

Kapmouka 6

1. Jlokaxxute TeopeMy O AMAroHaIu IPSIMOYTOJbHOTO MapajlielenuIea.

2. 3amaua Nel95 yueOHuKa.

3auem no meme «Mnozozpannuku

Kapmouka 1.

1. JlokaxxuTe TeopeMmy O IUIOMIAAN OOKOBOW MOBEPXHOCTH MPSMON HPU3MBIL.

2. B mpaBuIIbHOM YeTHIPEXyroibHON MUpaMuie BHICOTA paBHA 4 CM, IJIOCKUN YTOJI NP BEPIUIMHE paBeH
60°. HaiinuTe miomia e 60KOBOI MOBEPXHOCTH MUPAMUJIBI.

Kapmouka 2.

1. JlokaxxuTe Teopemy O IUIOIAAN OOKOBOW MOBEPXHOCTHU MPABUIBHOM MUPAMUJIBI.

2. IlpaBuibHas 4eThIpEXyrojbHas MpU3Ma IepeceueHa IMIOCKOCThIO, COJeprKallleil /Be ee JMaroHalu.
[Tnomans mosydeHHOTo cedyeHusi paBHa 60 eM?, a CTOpOHa OCHOBaHMsI paBHa 6 cm. Bwrauciaure
IUI0IIAaAb OOKOBOM MOBEPXHOCTU IIPU3MBI.

Kapmouka 3.

1. Pacckaxxute 0 npaBUIIbHBIX MHOI'OIPAaHHUKAX.

2. OcHOBaHHEM MUpPaMUIBl sBIseTCS pomO. J[Be OOKOBbIE TpaHM NEPHEHIUKYISPHBI K IUIOCKOCTH

OCHOBaHHUA M 00pa3yroT AByrpaHHbIi yron 150°, a nBe npyrue G0OKOBbIE 'PaHU HAKJIOHEHBI K INIOCKOCTH

ocHOBaHus mox yrioM 45° . Haliaute muomans O0OKOBOM MOBEPXHOCTH MUPAMHU/IBI, €CITH €€ BHICOTA PaBHA
4 cm.

3auem no meme «Memoo Koopounam ¢ npoOCMpPAaAnHCcmee»

Kapmouka 1.

1. Pacckaxure, Kak 3aJaeTcsl MPSIMOYTOJIbHAsL CUCTEMA KOOPAUHAT B IPOCTPAHCTBE U KAaK OMPEACIIAIOTCS
KOOPJIMHATHI BEKTOPA.

2. BeiBenuTe (Gopmyiibl, BhIpaXkarollie KOOPAMHATHI TOUKH IE€pEeceueHus] MeIuaH TPEyrojbHUKA Yepe3
KOOpJMHATHI €r0 BEPIIHH.

3. lan xy6 ABCDA B,C,D,, touka M — nentp rpaun AA DD, . Beruncanure yroan Mexay BEKTOpaMH
BM un B.C.

Kapmouka 2.

1. Pacckakute 0 CBSI3U MEXK1y KOOPAUHATAMU BEKTOPA U KOOPAUHATAMH TOYEK.

2. BeiBenute (hopMyIibl, BRIpaXKAIOIIUE KOOPAUHATHI CEPEMHBI OTPe3Ka Yyepe3 KOOPAWHATHI €r0 KOHIIOB.

3. Beruucnure yToJa MEXITY MPSIMBIMHU ABucCD, ecim
A(1;1;0);B(3;-1;0);C(4;-1;0); D(0;1;0).
Kapmouka 3.
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1. ChopmynupyiiTe OIpeAeTIeHHEe CKAIIPHOTO MPOU3BeACHHS BEKTOpOB. ChopMynupyldTe YCIOBHE
MEPHEHINKYIAPHOCTH ABYX HEHYIEBBIX BEKTOPOB, UCIIOIL3Ys CKAIIPHOE IIPOU3BEIACHUE.

2. BeiBenute (hopMyIIbl A1 BBIYMCICHUS JJTMHBI BEKTOPA Yepe3 ero KOOPAHHATHIL..
3. lansi Touxu A(0;4;0);B(2;0;0);C(4;0;4); D(2;4;4). Nokaxure, uto ABCD — pom0.

Kapmouka 4.

1. ChopmynupyiiTe OCHOBHBIE CBOMCTBA CKAJSIPHOTO MPOU3BEACHHS BEKTOPOB. JIOKaKUTE OHO U3 ITUX
CBOJCTB.

2. BoiBemute GOpMyNbl JUIS BBIYUCICHUS PACCTOSHUS MEXKIY JBYMS TOYKAMH C 3aJlaHHBIMH
KOOpJMHATaMH.

3. Janb1 KOOPJIWHATHI Tpex BEPIINH napaiesiorpaMma
ABCD : A(—6;—4;O); B(6;—6;2);C(10;0;4). Haiinure xoopaunatsl Touku D u yrom mexmay
Bektopamu AC u BD.

Kapmouka 5.
1. JlokaxkuTe, 4TO LIEHTPaAJIbHAS M OCEBAsi CAMMETPHH SBIISIOTCS IBUKEHUSMH.
2. BeiBegure QopMmynbl JUIsl KOCHHYCAa YIJla MEXAY HEHYJIEBbIMH BEKTOpaMHM C 3aJaHHBIMHU

KOOpJIMHATAMH.
- - - -
3. aHBl BEKTOpPHI a (1;2;—1); 8 (—3;1;4); c(3;4;—2); d(2;—1;3) . Bbluucioure CcKalsipHOE
MIPOU3BEICHUE (5 + 25) . (E - a) .
Kapmouka 6.
1. JlokaxuTe, 9TO 3epKaabHasi CAMMETPHS ¥ IMapaJIeNIbHbIN MIEPEHOC SBISIOTCS ABUKCHUSIMH.
2. PacckaxuTe, Kak BBIUHACIUTH YO MEXKIYy JABYMS TPSIMBIMH B TPOCTPAHCTBE C ITOMOIIBIO
HaIPaBJISIOMUX BEKTOPOB ITHX MPSMBIX.
3. Jlauel koopauHathl BepiuH TeTpadapa MABC M (2;5;7) ; A(l;—3; 2) ; B(2;3;7) :C (3;6;0) .

Haiinute paccrosinue ot Toukn M 1o Toukn O nepecedenus Meaual TpeyroiapHuka ABC .

3auem no meme «Qo0vemovt men»

Kapmouka 1.

1. PacckaxuTe, Kak BBOAMTCS TMOHsATHE oOBbema Ten. ChopMynupyiTe OCHOBHBIE CBOHMCTBA OOBEMOB.
3anummTe (Gopmyay oObema MPSMOYroJibHOrO mapaienenumnena. Jlokaxure teopemy o0 oObeme
IPSIMOM TIPU3MBI.

2. Kaxxnoe peOpo mpaBmiibHOTO TeTpasapa paBHO a. Haiinute 00beMbl TeTpas’ipa M BIMCAHHOTO B HETO
koHyca. (MoxHO pemuTh 3amaay st a=6).

Kapmouka 2.

1. Jlokaxxute Teopemy 00 oObeMax IUIMHAPA.

2. AnodemMa TpaBUIBHOM YETHIPEXYrOJbHOW THUpaMuabl paBHa a, Halimure oObeMbl NMUpaMUIbl U

OITMCAHHOT'O OKOJIO THpaMuabl KoHyca. (MoXHO pemuTh 3anady it a= 3; @ =60").
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Kapmouka 3.

1. Jlokaxxute Teopemy 00 0ObeMe HaKJIOHHOW IIPU3MBI.

2. BeicoTa mpaBWIIbHOW TPEYroNbHOW MUPaMUIbI paBHa h, TBYrpaHHBINA Yol IPU OCHOBAHUU PaBEH .
Haiimute o0BeMbl THUpaMUIbl W BIHCAHHOTO B Tupamuay mapa. (MoXXHO pemmTh 3amady Jyis
h=3;a=60").

Kapmouka 4.

1. Jlokaxxute TeopemMy 00 o0beMe MUpaMU/IbI.

2. OceBoe ceueHHE KOHyca — MPaBWIBHBIA TPEYTOJbHHUK CO CTOpOHOW a. Haiinure oObeMbl KOHYyca U
OIMMKUCAHHOTO OKOJIO Hero mapa. (MOoKHO penIuTh 3a1auy it a =6 ).

Kapmouka 5.

1. Jlokaxxute Teopemy 00 oObeMe KoHyca.

2. JluaroHasp NMpaBHJIBHOW YETHIPEXYTOJIbHOM MPU3MBI paBHA 8 U COCTAaBIIAET C IUIOCKOCTHIO OOKOBOI
rpaHu yron « . Haiinure 06beMbl MPU3MBI U OIIMCAHHOTO OKOJIO Hee IMHApa. (MOXKHO peruTh 3a1aqy
s a=4;a=30").

Kapmouka 6.

1. Jlokaxxute Teopemy 00 oObeMe 1apa.

2. bokoBoe pebpo MpaBWIILHOW HIECTUYTOJIbHOH MHpaMHIBI PAaBHO @ U COCTABISET C IJIOCKOCTHIO
OCHOBaHUs yron ¢« . Haiinure o0beMbl MUpaMUIbl M BIIMCAHHOTO B MUpaMuy KoHyca. (MOXHO peruTh
3amady i a=2;a=60°).

Tema « Ipuzmayn

Mamemamuueckuii oukmanm (npoooadcume npeooricenue)

1. bokoBbIE rpaHy NIPU3MBI SABISAIOTCA ... (NAPALIENOSPAMMAMU).

2. BricoTa nipsimoii mpu3Mbl paBHa €€ ... (pebpy).

3. Bce BBICOTBI IPUBMHI ... (PagHbl).

4. ITpsAMOYTOIBHBIN MapajuieNenunes, y KOTOporo Bce Tpu U3MEpeHHsl paBHbI, €CTh ... (K)0).

5. [eprnieHauKyNsIp, TPOBEACHHBIA U3 KaKOW-HUOYIh TOYKHA OJHOTO OCHOBAaHUS MPHU3MbI K TUIOCKOCTH
JpyTroro, ecThb ... (6bicoma,).

6. Eciii 60koBbIe peOpa mpu3Mbl IEPICHANKYISIPHBI K OCHOBaHUSM, TO MPU3MA ... (npsamas).

7. Ecnu 60koBBIE pebpa mpu3Mbl HE IEPIICHANKYJISIPHBI K OCHOBAaHUSM, TO MPU3MA ... (HAKIOHHAA).

8. Eciiu B OCHOBaHUM NMPSMOi PU3MBI JIEKUT NIPaBUIIbHBIA MHOTOYTOJIBHUK, TO IIPU3MA ... (HPAGuibHas).
9. OcHOBaHMsI IPU3MBI JIEKAT B TNIOCKOCTSIX, KOTOPBIE SBISIIOTCA ... (NAPALLETbHbIMIUL).

10. OTpe30ok, COeTMHSIONTNI JBE BEPIIMHBI, HE TPUHAJICIKAIINE OJTHON TPaHH, €CTh ... (QUACOHAD).
Tema « ITupamuoa»

Mamemamuueckuii Oukmanm

1. MHOrOrpaHHMK, y KOTOPOrO B OCHOBAaHMM HAXOAUTCS MHOTOYI'OJIbHHUK, a BCE OCTaJbHbIE TPaHH -
TPEYroJbHUKH, UMEIOIIHE OOIIYIO BEPIINHY HA3BIBACTCH ... (NMUPAMUOOTL)

2. MHOTOYTOJIbHUK, JISYKAITNI B OCHOBAaHUHU TTUPAMHUIBI ... (OCHOBAHUE)

79



3. TpeyronapHukHN, UMErOMKE OOIIYI0 BEPIIMHY M 00Opasyromue OOKOBYIO MOBEPXHOCTh NMHUPAMHUIBI ...
(boxosvie epanu)

4. Touka pacroyioKeHHAasE Ha BBICOTE MTUPAMHUIBI, KOTOpPast MPOCKTHPYETCS Ha OCHOBAHUE dTOW MHAPAMHUIbI
... (6epuuna nupamuost)

5. OTpe3ok, COeAMHSIONMNNA BEPITUHY MUPAMHJIBI C BEPIIUHOW OCHOBAHUS ... (D0K080€ pebpo)

6. Kakoe uncio rpaneil y BOCbMUYToJIbHOM nupamuabl? (9 epaneii)

7. Kakoe uncio péoep y mecTHyronbHoi nupamMuasl? (12 pedep)

8. Kakas ¢Qurypa HaxoIuTCs B CEUEHUU MATUYTOJbHOM MUPaMHbI, €CIU CEYeHHE NapaieIbHO
OCHOBAHUIO MMUPAMUIBI? (MAMUY20IbHUK)

9. Beicota 60K0OBOI1 Tpan¥ ... (anogema)

10. TleprieHauKynsp, OMYIIEHHBIM W3 BEPIIUHBI MUPAMHUABI HA HIDKHEE OCHOBaHUE ... (8vlcoma
nUpamuosl)

Tema « Konyc»
Mamemamuueckuii Oukmanm

1. Kakas ¢urypa momyyaeTcs B CEYEHMHM KOHYCa IUIOCKOCTBIO, MPOXOIAIICH dYepe3 och KoHyca?
(pasHobeOpeHHbll MpeyeobHUK)

2. Uto mpexacraBimsieT co00il ceueHrne KOHyca IUIOCKOCTBIO, Tepecekaronell Bce obpasyromme KoHyca?
(a:11unc)

3. Urto mpencraBisieT cOOOM CeYeHHE KOHYCa IUIOCKOCTHIO, MPOXOJSIICH depe3 BEpIIMHY KOoHyca?
(pasrobeopeHmblll mpeyeoibHUK)

4. Kakas ¢urypa mosydaercssi B CEUYEHUU KOHYCa IIOCKOCTBIO, MPOXOJSIICH MEPIEeHIUKYISIPHO OCH
KoHyca? (kpye)

5. Kakas ¢urypa monydaercs B CEYCHHH YCEUYEHHOTO KOHYCa IUIOCKOCTBIO, MPOXOASIIEH dYepe3 OoCh
KoHyca? (mpaneyus)

Tunoewsie 3a0anusn nOGLILIEHHO20 YPOBGHA CLOHCHOCHU 01 Y2/1y01eHUA 3HAHUIL, YMEHUIL U HABbIKOE

Ha ocnoee Eounozo I'ocyoapcmeennozo 3K3amena no mamemamuke.

1. Ilo mamepuanam EI'J (2 yacmes)

2sin® X +2sinx-cos2x—1
1. Pemnre ypaBHEHUE =0.

4/ COS X

. X . X X . X
2.PemnTe ypaBHEeHHE SiN X + (COSE —sin 5) . (cos > +sin Ej =0. YKaXuTe KOPHU 3TOT0 ypPaBHECHMUS,

IIPUHAJICKALUE IPOMEKYTKY [7[ ;2 ,57r] .

3.B npasmisHOM TeTpadape ABCD HaiiguTe yroyr Mexay BeIcOTOM TeTpadapa DH u meauanoi
BM 6oxogoii rparn BCD.

4.J1ana npaBuibHas TpeyroibHas mupamuna DABC ¢ BepmmHO#i D . CTtopoHa OCHOBaHUS MUPAMHUJIBI

paBHa J6 , BeicoTa paBHa +/ 30 . Haiinure paccTostHue OT cepearHbl 00K0BOTO pedpa BD mo mpsimoii

MT , rne Touku M uT — cepenunst pedbep AC u AB cOOTBETCTBEHHO.
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1095 5, (6X—2)20;
2°—-64-5"-4*+64<0.

5.Pemmte cucremy HEpaBEHCTB

2°+6-27<7;
6.PemnTe crcTEMY HEPABEHCTBY 2 %2 _ 4
—F—X
X—4

7.HaiinuTe uinHy oTpe3ka oOIei KacaTelnbHOM K IByM OKPY>KHOCTSIM, 3aKITFOUEHHOT'0 MEXKIY TOUKaMH

KacaHusl, €CIIU PaluyChl OKPY)KHOCTEH pauHbl 23 U 7 , a paCCTOSIHUE MEX/Y LIEHTPAMH OKPYXHOCTEH

paBHo 34.
8./lan tpeyroapauk ABC . Touka E na mpsmoii AC BeiOpaHa Tak, 4to TpeyroinbHuk ABE , miomans
KOTOpOro paBHa 14, — paBHOOenpeHHBIN ¢ ocHOBaHreM AE u BeicoToit BD . Haiigure miomanp

24

tpeyronsauka ABC , eciim u3zBectHo, uto ZABE = ZCBD = u tga = 7

9.HaiinuTe Bce 3HaUeHUS A, PU KaXKJOM U3 KOTOPHIX MHOKECTBOM PELICHUN HEpaBEeHCTBA

VO —X+ |x + a| < 3sBnseTCs OTPE3OK.

10.HaiiTu Bce 3HaueHUs a, MPH KaKJOM U3 KOTOPbIX GyHKuus f (X) =x*-2 |X -a’ | —8X umeer 6onee

JIBYX TOUEK IKCTPEMyMa.
11.I1epen kaxxnbm u3 uucen 14;15;...;20 u 4;5;...;8 npou3BOIBHBIM 00pa30M CTaBAT 3HAK TUTFOC WIIH
MHHYC, [TOCJIE YET0 OT KaKI0Tr0 U3 00pa30BaBIIMXCS YHCEN IEPBOro HAOOpa OTHUMAIOT KaXJI0€ U3
00pa30BaBLIMXCSI YHCENl BTOPOro Habopa, a 3aTeM Bce 35 MOITYYEHHBIX Pe3yIbTaTOB CKJIAIbIBAIOT.
Kakyro HanMEeHBIIYIO 110 MOAYIIIO U KaKyI0 HaOOJIBIIYI0O CYMMY MOYKHO TTOJIY9UTh B HTOTE?
12.Cymma qBYX HaTypasbHBIX yHcel paBHa 43, a ux HauMmeHbliee oomee kpatHoe B 120 pa3 Gosnbiie ux
HaubobIIero obmero aenutens. Haiinure 3t yncna.

2. Ilo mamepuanam EI'3. Ilpakmuxo — opuenmuposanHble 3a0auu

1.ITpu Temneparype 0°C pensc umeer amuny |, =40 . IIpu Bo3pacTaHuu TeMIepaTypbl HPOUCXOIUT

TEIJIOBOE PACIIUPEHHE PEibca, U €ro JUTMHA, BRIPAKCHHAS B METPax, MEHSETCS 10 3aKOHY
-1
I (t ) =1, (1+ o-t ) e «=1,2-10"° (C) — KO3 PHULIHEHT TEIIOBOTO pacIIupeHus, t “—

temneparypa (B rpaaycax Llenscus). Ilpu kakoil remneparype penbc yiuHUTCs Ha 3mm ? OTBET

BBIpa3uTe B rpanycax Llenbcus.

2.I1o 3akony OMma 11 IOJTHOM LIeTIM CHJla TOKa, U3MepsieMasi B amIiepax, paBHa | =

,rne € —OJIC
+r

UCTOYHUKA (B BOJbTaX), I =1 OM — ero BHyTpeHHEE CONPOTUBIIEHNE, R — CONPOTHUBIEHUE LIENH (B

Owmax). [Ipu kakoM HauMEHbBILIEM COMPOTUBIICHUH IIETIH CHJIAa TOKa OyeT cocTaBisaTh He O6osiee 20% ot

£
CHUJIBI TOKAa KOPOTKOTro 3aMmbikaHusi | =—? (OtBeT Bbipasute B OMax.)
K3 r
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3.PaccTrostHue (B KM) OT HaOII01aTENs, HAXOAIIETOCS Ha BEICOTE hom Haj 3eMiéi, BRIPAXKEHHOE B

. / R-h
KUJIOMETpax, A0 HabIojaeMoi UM JIMHUY TOPU30HTA BhIUUCISAETCS 110 popmyne | = 00 rae

R =6 400 kM — paamnyc 3emin. YesnoBek, CTOAMNN Ha TUISHKE, BUAUT TOPU3OHT HA pacCcTOsTHUU 4,8 KM.
Ha ckoapko METpOB HY)KHO TIOJTHSTHCS YEJIOBEKY, YTOOBI paCCTOSTHUE 10 TOPU30HTA YBEIUYHIIOCH 10 6,4

KHJIOMETPOB?

t
4.B xoJze pacnaaa paguoakTUBHOTO U30TOIA, €r0 MacCa YMEHBIIAETCS MO 3aKOHY M (t) =m,-2 T,rne

M, — HavaJbHasg Macca u3oTona, t (MHMH) — IIPOIIEANIee OT HAYaIbHOIO MOMEHTA BpeMs, | — Iepruoj

noJrypacrnajia B MUHyTax. B mabopaTopuu moay4yiiid BEMIECTBO, COJEpIKaIlee B HAYaIbHBI MOMEHT
BpeMeHu M, =40 mr u3ortona Z , nepuoj noxypacnaga koroporo T =10 mun. B Teuenue ckonbkux
MHUHYT Macca u30Torna OyaeT He MeHbIIe 5 Mr?

5.Boj1o1a3HbI KOJIOKOJI, COACPIKAIINKA B HAYaJIbHBI MOMEHT BpeMeHHU V = 3 MOJIs BO3AyXa

o6bemMoMV, = 8 11, MEAJIEHHO OIyCKalOT Ha JHO BojgoeMa. IIpu 3ToM npoucxoauT n30TepMUYEcKOe

C)KaTHe BO3yXa 10 KoHeuHoro oosemaV, . Pabota, coBepiuaemasi BOfOi IpH C:KaTUU BO3yXa,

Y/
onpenensercs Beipaxxenuem A=¢-v-T -log, V—l ([Ix), rne a =5,75— nocrosinnas, a T =300 —

2

Temneparypa Bozayxa. Kakoil 00béMV, (B IMTpax) CTaHET 3aHUMATh BO3lyX, €CIIU IIPU CXKATHU Ta3a ObLIa
cosepirera padora B 10 350 JIx?
6.He3aBucuMoe areHTCTBO HAMEPEHO BBECTH PEUTHHT HOBOCTHBIX MHTEPHET-M3AaHUI Ha OCHOBE OIICHOK
uHpopmaruBHOcTH [N, omeparuBHOCTH OpP, 0OBEKTHUBHOCTH MyOIUKAIUi TT , a TAK)KE KayecTBa caiTa
Q . KaxpIit OTIeNbHBIN MOKa3aTenh OLIEHUBACTCS YUTATEISIME 110 5 — OAJUTHHOH IIKaJIe TETBIMU
guciaMu oT 1 0 5. AHATUTHKHU, COCTABISIONIHE (GOpMYyITy peTHHTa, CYUTAIOT, YTO OOBEKTUBHOCTH

LIEHUTCS BTPOE, @ UHOOPMATUBHOCTD MyOIMKALUN — BJIBOE JJOPOXKE, YEM ONEPATUBHOCTh M KAUu€CTBO

2In+0p+3Tr+Q

caiita. Takum oOpazom, popmyia npuHsia Bua R = . Kakum nomkHo ObITE yniciio A,

4TOOBI U3/IaHKE, Y KOTOPOTO BCE OLICHKW HaWOOJIbIINE, TTOJIYIHIIO OB peUTHHT 17
7.Msta 6Gpocuiiy oI YIJIOM ¢ K TUIOCKOW TOPU30HTAIBHOM MOBEPXHOCTH 3eMJIH. Bpems monéra msua (B

2V, -sina

CeKyHJax) onpezensercs mno gopmynet = . Ilpu xakoM HauMeHbIIEM 3HAYCHHUHU yTIa « (B

rpaaycax) BpeMs moji€Ta, OyIeT He MEHbIe 3 CEKYHJI, €CJIM M4 OpOCaroT ¢ Ha4aabHOW CKOPOCTHIO

Vo =30 m/c? Cunraiite, 4T0 ycKopeHHe cB0O0HOrO naaenus g =10 4/, .

8.Haxomsmuiics B BoAe BOJONA3HBIA KOJIOKOJ, COJCpXaIuid V=5 MoOJd BO3AyXa MNpH JaBICHHH

p, = 2,5 armocdepsl, MEUIEHHO OIYCKAalOT Ha AHO BopoéMa. IIpu 3TOM NMPOMCXOAUT M30TEPMHUUECKOE

ckatue Bo3ayxa. Pabora ( B KOymsxX ), coBepliaeMas BOJOW NPHU CXKATUM BO3JyXa, OINpPENeseTcs
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BeIpakeHneM A=q-v-T -log, % (Ix), rnea=9,15—- mnocrosanas, T =300K - Ttemmeparypa
1

BO3ayXa, P, (B aTm) - HauanpHOE JaBieHue, a P, (B arM) - KOHEUHOE JaBIEHUE BO3/yXa B Konokoine. Jlo
KaKoro HauOoJbIIEro naaeiaeHUs P,(B aTM) MOXKHO CKaTb BO3JYX B KOJIOKOJE, €CIU IPH CKATUU

BO3/yXa coBepaercs padora He 6onee , yem 13725 JIx?

9. JInst omHOTO U3 TMPEANPHUITUH-MOHOIIOJIMCTOB 3aBUCHMOCTh 00bheMa CIIpoca Ha TMPOMYKIIHIO (| (€UHUI]
B Mecsl) OT e€ meHbl P (Thic. pyo.) 3amaércs dopmynoit: q=210-15p. Onpenenure MakCUMAaIbHBIH
ypOBeHb IIeHBI P (B ThIC. py0.), MpH KOTOPOM 3HAYCHHWE BBIPYYKH NPEANPHUATHS 32 MECSI]

r = p-q,cocraBut He MmeHee 360 ThIC. pyO.

10.OneparonHas npuObLUIb MPEANPHUATHS B KPATKOCPOUHOM HEPHOJIE BBIYHUCISIETCS IO opMyIIe:
7(q)=0q-(p—v)— f . Kommauus npogaér cBoro mpoaykuuio 1o rere p =500 py6. 3a mryKy,
NIEpEMEHHBIC 3aTPaThl Ha TIPOU3BOJICTBO 0OHOU eaUHUIIBI TipoayKiwn cocTaBistotV = 300 py0. 3a mTyky,
nocrosiHHbIE pacxozs! npeanpustus f =700000 py6. B Mecsi. OnpenenuTe HAUMEHBIIHH MECSIUHBIN
00BbeM pou3BoACTBa ( (IUT.), TPU KOTOPOM NpUOBLIH npennpusatus Oyaet He menbiie 300000 py6. B
MECSIII.

11. Ha Bepdu uHKEHEPHI TPOSKTUPYIOT HOBBIN aIlliapaT JJIs MOTPY>KEHHUS Ha OOJIBIITNE TITyOUHBI.
Konctpykuus umeer kyoudeckyio ¢popmy, a 3HaUHUT, cHila ApXxuMena, AeiCTBYIOlIas Haanmnapar, oyer
onpenensatses no Gopmyne: F, = p-g-1°, Tne | - nuneiinbiii pasmep anmapara: o = 1000 Kr/m°-
IUIOTHOCTB BOAbL, a g =9,8 H/Kr - yckopenue cBo6oHoro najgeHusi. KakoBbl MOTyT OBITH
MaKCHUMaJIbHbIC TUHEHHBIE pa3MepHI arapara (B METpax), 9TOObI 00ECTICUUTh €T0 IKCIUTyaTalluio B
YCIIOBHSX, KOT/Ia BBITAJIKMBAIOIIAS CUJIa IIPU NOTpyKeHUH He OyaeT npeBocxoauts 9800 H?

12.13 300 BeIMycKHMKOB MeaUIMHCKOro Kotemka 155 moiinyr pa6orars B 31paBooxpaHeHue.
CKOJIBKO TIPOIICHTOB BBIITYCKHUKOB OyIIyT pabOTaTh B 3[paBOOXPaHECHUH?

13.B kakoe komuuecTBo Boabl HyxkHO no6aButh 200 rpamm xnmopHoii uzsectn, uro6s! momyunncs 10%

pactBop?
3. Ilo mamepuanam EI'3. Pewwenue 3a0au c napamempom

1. B 3aBuCHMOCTH OT 3HaYEHMII TapaMeTpa a pemuTh ypaBHeHune axX =0.

2. HaiiTi 3HaueHns mapameTpa M, Ipy KOTOPOM ypaBHEHHE M X—M’+6 =4X+m

@) MeeT eIMHCTBEHHOE PEIICHUE; ) HE UMEET PEIICHU; 8) NMeeT OECKOHEYHOE MHOXKECTBO PEIICHUH.

3. B 3aBUCHMMOCTH OT 3HaYCHUH MapamMeTpa & peIInuTh ypaBHEHHUE (a2 - 1) x=2a’=a-3

a+2x

=1
1+ax

4. B 3aBUCUMOCTH OT 3HAUCHUM IMapaMeTpa & penIuTh ypaBHCHHE:

5. Haiitu Bce Takue @, 4to npu mo6om b ypasHenue ax+b=|x| umeer peuenne.
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6. [1pu kakux 3HaUEHUSX MMapamMeTpa & PacCTOSHUE MEX]Y BepIIMHAMHU Mapado

19a° J29
2

ooJiplIe —— .
3

y=x2+ax+§u y =3x* +5ax+

7. Ilpu kakux 3HaUEHUAX NapaMeTpa a ypaBHEHUE |x - 1| ( X— 5) + a = 0 umeer poBHO Tpu pewmeHus? B
OTBETE yKa3aTh HanOOJIbIIEE LIEI0e 3HAUCHHUE a .
2
. . J(m=2)x+y=(m-2)";
8. Haiinute 3HaueHus napamerpa M, npu KOTOPBIX CUCTEMa ypaBHEHUN
x+(m-2)y=1.

A) uMeeT eIMHCTBeHHOE peleHne; b) He nMmeeT pemieHuil; B) nMeer 0ECKOHEUHOE MHOYKECTBO PEIICHHIA.
9. Ilpu KaxJJ0OM 3HAUEHUH MapaMeTpa a PeUInTh ypaBHEHHE Sin ( X— a) —sinx=sina.
10. [Ipu xakux 3HaAUEeHUAX A BhIpakeHue 1+ Sin X -(3 sin X +a-cos x) HE PaBHO HYJIO, HU IPH KAKUX

3HauyeHusax X?

11.ITpyu Kakux 3HaYEHHAX MapaMmeTpa & ypaBHEHHE COS* 2X — 2 (a + 2) cos% 2X — ( 2a+ 5) =0 umeer

XO0Ts OBbI O/THO perieHue?

12. Pemte ypaBHEHUE \/7 CoS (6 X+7 ) +32 =-20+10a—a’, BHIACHHB, IPH KAKNX 3HAYCHHUSX

napaMerpa & 3TO BO3MOXKHO?
13. Haiigure HauGosbliee 3HaueHue a , IpH KOTOPOM ypaBHeHHe COS™ X+ sin** X = a umeer pemenye.

14. Tlpn kaKkuX 3HAYEHNUsIX TapameTpa A ypaBHeHne C0s* 3X —2(a+1)cos” 3x—2a—3 =0 nmeer xors

OBI OHO perieHue?

15. Pemte ypaBHEeHUE \/ 10 cos (5 X+ 1) +19 =—13+8a—a”, BBIACHUB, IPU KAKUX 3HAYCHHAX

napaMeTrpa a 3TO BO3MOKHO?

16. Haiizure HanboJblIee 3HaUueHuE A , IPH KOTOPOM ypaBHEHHE COS™ X + SiN'® X = a MMeeT pelIeHHE.
17.HaiinuTe Bce 3HaueHUs A , IPU KaKIOM U3 KOTOPBIX ypaBHEHHE

4% — (a — 1)- 2**' 4+ a’ —4a—5 = 0 uMeeT eIMHCTBEHHbII KOPEHb.

o~ 3
18.HaiiauTe Bee 3HaueHMs A , IPU KaXIOM M3 KOTOPBIX ypaBHeHHe 8X° + (a - x) +2x° = X —a umeer

€UHCTBEHHBIN KOPECHb.

19. HaiimuTe Bce 3HaueHHs A , TP KAXIOM U3 KOTOPBIX YHCIO 9 sBISETCS PENICHHEM HEPaBEHCTBA

(x-9)(x~-16),/a-8alog, (x—8)-9 20.
20. HaiinuTe Bce 3HaueHUs A , IPH KAXKIOM U3 KOTOPBIX UMEET €AMHCTBEHHOE pEIIeHHE CUCTEMa
x? +(y—4)2 =16;

\/x2+(y—12)2 +\/(x—a)2+ y2 =+a’ +144.

YpaBHEHUHU

JlabopamopHvie pabomul y1ueOHbIM NIAHOM He NPedyCMOMPEHDL.
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6.2. MeToauyeckne yKa3aHus ISl BbITIOJHEHHsI KOHTPOJBbHBIX PadoT (MMCbMEHHBIX PadoT)

[TucebmeHHBIE PaOOTHI MOTYT OBITH MIPEACTABJICHBI B Pa3IMYHBIX (hopMax:

- KOHTpOJIbHasi pabora — oaHa U3 (HOpM HPOBEPKHU U OLIEHKU YCBOCHHBIX 3HAHUH, MOJyYCHHS
UHPOPMALIUK O XapaKTepe MO3HABATENbHOU NEATENbHOCTH, YPOBHE CaMOCTOSITEILHOCTH M aKTUBHOCTH
yyamuxcst B yd4eOHOM mpouecce, 00 >PPEeKTUBHOCTH MeToA0B, (opM U CrIOCOO0B ydeOHOU
ACATCIIbHOCTH.

- pedepat — NMUCbMEHHBIN TOKJIa/ UK BBICTYIUICHHE 110 ONpeesIEHHOM TeMe, B KOTOpoM coOpaHa
uH(poOpMallisg U3 OJHOTO WM HECKOJIbKUX HCTOYHHKOB HH(popmauuu. PedepaTsl Moryr sBidTbes
U3JI0KEHUEM COJIepyKaHUS HAYYHOU padOThl, Xy/10)KECTBEHHON KHUTH U T. II.

- 3CCE - MPO3anveCKOe COUYMHEHUE HEOOIBIIOTO 00beMa U CBOOOIHOM KOMIIO3UIINH, BRIpaKAIOIIIEE
WHIWBUIYAJIbHBIC BIICUATICHUSA U C006pa)KeHI/I5I M0 KOHKPCTHOMY IMOBOAY HJIM BOHNPOCY U 3aBEAOMO HC
HNPETEHAYIONIEE Ha ONPEAEIIAIOIIYIO UIN UCYEPIIBIBAIONIYIO TPAKTOBKY IIpEAMETA.

- aHHOTHPOBAHHE — MPEIETHHO KPATKOE CBSA3HOE OMUCAHUE MPOCMOTPEHHOW WM MPOYUTAHHOMN
KHUTH (CTaThH), €€ COJepKaHusl, HCTOYHUKOB, XapaKTepa U Ha3HAUCHUS;

- Te3upoBanue — JaKOHMYHOE BOCIPOU3BEACHHE OCHOBHBIX YTBEPXKICHHI aBTOpa 0e€3
MpUBJICYEHHS (PaKTUUECKOT0 MaTepuara;

- llutupoBaHue — JOCIOBHOE BBIIMCHIBAHME M3 TEKCTa BBIICPKEK, H3BICUYEHUU, Haumbojee
CYIIECTBEHHO OTPaXKaIOIIMX Ty WK HHYIO MBICIIb aBTOPA,

- KoHcniekTupoBaH#e — KpaTKoe U MOCIeI0BATEIbHOE H3I0KEHHE COICPIKaHUSI IPOYUTAHHOTO.

- KoHCHEKT — CIIOXKHBIN CHOCO6 H3JIOKCHUA COACPIKAHUSA KHUTHU WA CTAaTbU B JIOTHYECKOU
IHOCICOA0OBATCIIbHOCTH. Koncmoexr AKKYMYJIIMPYCT B CGGG npeapIAymue BHUAbI 3alHCH, IO3BOJISACT
BCCCTOPOHHEC OXBATHUTH COACPIKAHUC KHUT'HU, CTATHH. HOBTOMY YMCHHC COCTABJIATH IUIAH, TC3UCHI, ACIIATh
BBIMKCKYU U IPYTHE 3alMCH ONPEENISIET U TEXHOJIIOTHUIO COCTABIICHUS KOHCIIEKTA.

- [lman - 3T0 cXeMa MPOYUTAHHOTO MaTepualia, KpaTKUi (MK MOAPOOHBIN) TIEPEUYeHbh BOMPOCOB,
OTpaXXaIOIIUX CTPYKTYpPY M IOCIEI0BaTENbHOCTh MaTepuaina. [1ogpoOHO cOCTaBIIEHHBIN IUIaH BIIOJHE
3aMEHsET KOHCIEKT;

- Ipyroe.
npuMepHas memamuxa 01 3a0anusn
Ne memvl/mema
6bINOJIHEHUA KOHMPOIbHBIX
pabom(nposepounvix pabom)
1 cemecmp
1.  Ypaeénenus  u | Peumenue ypaBHEHUI u 73 <
nepasencmea. HEPABEHCTB. Pewnts ypashenne ( 3) =8l.
2. Hauana IMiomans KPUBOJHHEHHOI Haiitu miomane Gpurypsl, orpaHuu4E€HHON JIMHUAMU
Mamemamuieckozo 2
Tpanenum. y=X"+1lny=2.
ananuza.
. 13sin469° —8cos 341°
3. Anzeopa. ToxnecrBennsle npeodpazoBanus. | Halitu 3HaUeHNE BBIPaKEHUS - .
cos19
4. Ypasuenusa  u | PeumieHue cucteM ypaBHEHHH | . |log, (X— 3)— log, y=1,
PeruThb cructeMy ypaBHEHHM .
Hepagencmea. HEpPaBEHCTB. X+y=7
5. Hauana | Uccnepoanne  gyukuun  Ha | Haiitn HanGonbInee 1 HauMeHblIee 3HAYEHNs QYHKIUN
Mamemamuuecko2o HanOosbIIee HaMMeHbIIIee )
( )| y=x"-9x*+24x~15 na orpesxe [1;3].
ananuza. 3HAYCHHSI.
6. Ypasnenusn u
v v 5 3
nepasencmea. Hauana | Vccnenosanue xopHeil ypasnenuii | Jlokasats, uto ypasHenne X +4X° +8xX—13=0 umeer
Mamemamuieckozo C OMOLILIO POU3BOAHOM. €MHCTBEHHBIH KopeHb. HaliTu 3 TOT KOpeHs.
ananuza.
T
x> ediux < 5
7. @ynxyuu Toctpoenue rpaukos ¢pynxuuit. | loctpoiite rpaduk dyrkman f (x)= -
sinXecau x =—
2
8. Dnemenmel Nmeercst Tpu ypHBl. B nepBoii HaxoauTess 5 OeNbIX MIapoB U
dopmyria MOJHON BEPOSITHOCTH. . . .
KOMOUHamopuxu, 3 uépHBIX, BO BTOpod —6 OenbIXx H 2 4YEPHBIX, B
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cmamucmuKku u Tperseii —10 OGenpix mapoB. BeiHMMaioT Hayrax oaWH ImIap.
meopuu VYpua BeIOupaercs ToXe Hayrag. HalTe BEpOSITHOCTH TOTO,
eepoamuocmeu YTO 3TOT I1ap OCITBIH.

AHanu3  peaNbHBIX  YHCIOBBIX
9. Dnemenmol meopuu | JAHHBIX, NPEACTABICHHBIX B BHE | YUYECHUK BBITIHCATT CBOHU OLICHKH o
eepoamnocmeii u | 94MCIOBOM  mocnenoBareNbHOCTH, | anredpe: 3;4;2;5;4;4;5;4;3. Hailigure mMomynb pazHOCTH
Mamemamuyeckou IMarpamM, — TpaQUKOB;  aHANM3 | MeXJy CPEJHMM apU(METHUECKUM M MEIMAHOW 3TOro psaa
cmamucmuxu. uHDOPMALIMK  CTATUCTHYECKOTO | JAHHBIX.

xapakrepa.

[IpakTHKO — OPHEHTHPOBAHHBIE B kakoe koau4ecTBO BojbI HY)HO 100aButh 200 rpamm
10. A . o

0. Anzebpa 3amaun. XJIOpHOH u3BecTH, uT00b! moayumicst 10% pactop?
2 cemecmp
CKoJIbKO TpaHeill IpOXOOHT 4Yepe3:  a) oaHy; 0) 1Be; B) TpH;

1 Axcuompl T) 4eThIpe TOYKH, B3STHIE MPOM3BOJBHO Ha KyOe? CKOJIBKO
cmepeomempuu u | AKCHOMBI CTEpCOMETpUH U | nnockocTedf MOXHO THPOBECTH 4EPE3 Te IKE TOUKHU?
HeKkomopble HEKOTOPBIC CIICCTBHS M3 HUX.
CeOCIEUS U3 HUX. Onpenenurcss U OPH  ITOM  MOJIOKEHHE  IUIOCKOCTH

oHO3HaYHO? CrenaiiTe pUCYHOK.

[MapannensHbie npsMBIE B | [Tpsmas MN mapamrensra auaroHamn AC mpsMOYyroJIbHHKA
2. Ilapannensnocmo . P TDAHCTE p Bsanmu p p A pAMoyr
npamoix u pggr(joﬁoxfem; l'IpS[MIjX OE ABCD . Haiinute kocunyc yrima Mmexay npsamod MN u
naockocmell. nuaronansio BD , ecim AB =B; BC 8=em
IIPOCTPAHCTBE, YroJI MEKAy HUMHU.
Uepe3  BepmuHY  OCTPOTO  yIila  TPAMOYTOJIBHOTO
3. tpeyronsauka [/ABC ¢ mpsmeim yrimom C  mpoBeneHa
Ilepnenouxynaprocms | TIepICHIMKYIAPHOCTE  NPAMBIX, | ypgvag AD | mepreHAMKYISPHAs IUIOCKOCTH TPEyTONbHIKA.
npAMbIX u | IPSMOH M TIOCKOCTH.
. Yemy paBHO paccrosiHEe OT Toukn D 1o Bepmnbsl C , ecin
naockocmeil.
AC=lbuAD 8=m 7?
Croponsl TpeyrompHHKa paBuel 10;17 u2k . U3
4. Tleprienaukyisip 1 HAKIOHHBIC. | ponyyyp; Gobliero yria TpPEyrodbHHKA NPOBEASH K Cro
Ilepnenoukynapnocms | Teopema 0 éx o .
P VAAp P P IUIOCKOCTH NEpHEeHIUKYIsp, paBHbli  15em . Haiigute
npAMbIX u | MepHeHAMKYIApax. YTol MEeXay
niaocKkocmeil. Hngoﬁ U IUIOCKOCTBIO. pacCcTosiHusg OT KOHIOB TMEPHOCHAUKYJIIApa 10 OoubIIEH

CTOPOHBIL.

B ocuoanuu mnpsmoil npusmel ABCDA B,C,D, nexur

MHOTOTPaHHHK. Ipu3ma. | MPsAMOYronbHeli Tpeyronsauk ABC , e yron C=90°. B
5. Muozozpannuku. [ToBepxHOCTD NPU3MEL | ceyennn BCA, yron BAC =30°; &BACS5 6cn =
Brruncienue oobéma. . . i
Haiinure mmomans OOKOBOM MOBEPXHOCTH TPH3MBI M e
00BEM.
Yemy paBHa BBICOTa NPABUIIBHONW TPEYrojbHOW MUPAMHIBI CO
IMupamuna. IToBepxHOCTH

6. Muozozpannuxu.

nupamMuibl. Beraucienue o0bEma.

CTOPOHOM OCHOBaHHS A U OOKOBBIM pebpom b ? Haiimure e

00BEM.
7. Bexmoput ¢ B mpsamoyronsHom mapamnenenunene  ABCDA B,C,D,
npocmpancmee. CkanspHoe TIPOM3BEACHHE | AB = 1; BC = AA = 3. BbluuciuTe yros Mex/y BeKTOpaMu
Memoo koopounam 6 | BEKTODPOB.
npocmpancmae. AC, u B,C . Cnenaiite pucyHOK.
P ) umuaap. Tlnomans MOBEpXHOCTH Bricota mmnmHzmpa paBHa 8 cMm, paanyc OCHOBaHHS 1 cM.
. Hununop. . . i
I P mumHApa. Beraucnenue o0béma. YeMy paBHa IUIOMIAb 0CEBOr0 ceucHus? Halinure ero o0bEéM.
Ilnomanp pa3BEPTKM  TMOJHOM TOBEPXHOCTH YCEUYEHHOTO
Konyc. Ilmomans moBepXHOCTH )
9. Konye. KOHyCa. YceudHHbIE  KOHyc. | KOHYCa paBHa 150em ©. Yemy paBHa miomaap ero 60KoBou
Berancienne 06bEma. MOBEPXHOCTH, €CIIU PAIIyChl OCHOBaHUN 3cm u 6 cm ?
10. Hlap [lap. Ilmowags NOBEPXHOCTH Juametp omgHOTrO 1mIapa paBeH paauycy Apyroro imapa. Uemy

mapa. Berancnenne o0béma.

paBHO OTHOIIIEHHE UX 00hEMOB? OTBET MOSCHUTE.

11. Mooenuposanue.

Brmonaenne MOJIeNH Tena.
ITnomane TTOBEPXHOCTH.
Brraucnenue o0béma.

Cnenaiite pa3BEPTKY MNUpPaMUAbI, BCE TpaHU KOTOpPOH —
paBHBIE MEXIy CO0OI paBHOOEIPEHHBIE TPEYTOJBHHKH CO
cropoHamu 5;5;6. Hatigure: 1. nByrpaHHble yribl mpu e€
BBICOTBI 3. mnomanb MOJTHOH

péopax; 2. MTUPaMUJIbI;
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MOBEPXHOCTH; 4. 00BEM MUPaMUJIBI.

6.3.KypcoBbie padoThl y4eOHBIM IJIAHOM He NMPeTyCMOTPEHbDI.

7. IlacnopTt poHAA OLIEHOYHBIX CPEACTB /JIsl NPOBEeHUS MPOMEKYTOYHOM aTTeCTAMHU

00y4aromMXCcH Mo JUCHHUIIMHE (IK3aMeH)

®oHabI OLICHOYHBIX CPEICTB, MO3BOJIAIONINE OLEHUTHh YPOBeHb C(DOPMHPOBAHHOCTH
Pe3yJIbTATOB OCBOCHHS M CIMILJIMHBI, IPEICTABJECHbI CJeAYIOIMMHA KOMIIOHEHTAMM:

Koo Oman Tun konmpona (mekywuit, | Buo xonmpona (ycmmuwiii | Inemenmos (Konuuecmeo
oyenusae | gopmuposanusn npoMeINCcymoUHbLiL) onpoc, RUCLMEHHDBLIL | 60NPOCOG, 3A0AHUTL), UIN.
MbIX pesynvmamog omeem, NOHAMUIIHBLI
pe3ynoma | (Ne memor) OuKmanm,
moe KOMNvlomepHolii  mecm,
op.)
Konuuecmeo
PI1 3 sman: 1-6 TEeKYLIUI I'moccapuit (MOHATUHHBIN 8
MaTeMaTHYeCKHUI TUKTAHT).
WunuBuayanbHble TUTIOBBIE | 25
3a[aHHS.
[IpoBepounsie pabOTHI. 6
JlomaliHue KOHTpOJIbHBIE 10
paboTHI.
3auyérHble paboTHI. 5
[MpakTuxo — naboparopusie | 10
paboTsl.
Uccnenosarensckue 3agaun | 15
10 TOTOBEIM YepTeKaM.
Pedepartsr. 1
HUccrnenoBaTenbckue
MIPOCKTHI.
IIpe3enranuu. 1
PM 1 39man: 1-6 TEeKYLIUI I'moccapuit (OHATUHHBIN 8
MaTeMaTHYECKUil TUKTAHT).
WHauBuayanbpHbIE TUOBBIE | 25
3aaHAS.
[TpoBepouHble paboOTHI. 6
JloMarniHue KOHTPOJIbHBIE 10
paboThI.
3auéTtHbIe pabOTHI. 5
[Ipaxtuko — maboparopusie | 10
paboTHI.
Uccnenosatenbckue 3amauu | 15
IO TOTOBBIM YEPTEKAM.
Pedeparsr. 1
HccnenosaTenbckue 1
MIPOEKTHI.
[Ipe3enTanuu. 1
PM 2 39man: 1-6 TeKyIui I'moccapuit (TOHATUHHBIN 8
MaTeMaTHYECKHl TUKTAHT).
WunuBuayanbHble TUTIOBBIE | 25
3a[aHHS.
[IpoBepounsie pabOTHI. 6
JlomaliHue KOHTpPOJIbHBIE 10

paboTHI.
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3auyérHble paboTHI. 5
[Ipaxtuko — maboparopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
IO TOTOBBIM YEPTEKAM.
Pedeparsr. 1
HccrnenoBaTenbckue 1
MIPOCKTHI.
[IpesenTanuu. 1
PM 3 39man: 1-6 TeKyIui I'moccapuit (TOHATUHHBIN 8
MaTeMaTHYECKUil TUKTAHT).
WunuBuayanbHble TUIIOBBIE | 25
3a[aHHS.
[TpoBepouHble paboOTHI. 6
JlomaliHue KOHTpPOJIbHBIE 10
paboTHI.
3auéTHbIe pabOTHI. 5
[MpakTuxo — naboparopusie | 10
paboThI.
UccnenoBatenbckue 3amauu | 15
IO TOTOBBIM YEPTEKAM.
Pedepartsr. 1
HccnenosaTenbckue 1
MIPOEKTHI.
IIpe3enranuu. 1
PII 1 29man: 1 - 6 TEeKYLIUI I'moccapuit (MOHATUHHBIN 8
MaTeMaTHYECKHU TUKTAHT).
WHauBuayanpHbIE TUTOBEIE | 25
3aaHAS.
[IpoBepounsie pabOTHI. 6
JloMaIniHue KOHTPOJIbHBIE 10
paboThI.
3auyérHble paboTHI. 5
[MpakTuxo — naboparopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
10 TOTOBEIM YepTeKaM.
Pedeparsr. 1
HccrnenoBaTenbckue 1
MIPOCKTHI.
[Ipe3enTanuu. 1
PII 2 29man: 1 -6 TEeKYLIUI I'moccapuit (moHATHITHBII 8
MaTeMaTHYECKUil TUKTAHT).
WHauBuayanpHbIE TUTOBEIE | 25
3a[aHHS.
[TpoBepouHble paboOTHI. 6
JloMaIniHue KOHTPOJIbHBIE 10
paboTHI.
3auéTtHbIe pabOTHI. 5
[Ipaxtuko — maboparopusie | 10
paboThI.
Uccnenosatenbckue 3amauu | 15
IO TOTOBBIM YEPTEKAM.
Pedeparsr. 1
HccnenosaTenbckue 1
MIPOEKTHI.
[Ipe3enTanuu. 1
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PII 3 1s3man: 1,2,3 TeKyIui I'moccapuit (moHATUIHBII 8
MaTeMaTHYECKUil TUKTAHT).
WHauBuayanpHbIE TUTOBBIE | 25
3aaHAS.
[TpoBepouHble paboOTHI. 6
JloMarniHue KOHTPOJIbHBIE 10
paboThl.
3auyérHble paboTHI. 5
[Ipaxtuko — maboparopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
10 TOTOBBIM YEPTEKaM.
Pedeparsr. 1
Hccnenosatenbckne 1
MIPOEKTHI.
[Ipe3enTanuu. 1

MIPOMEXYTOUHBIN [Ipomexxyrounas arrecrarus 10

KomnbrotepHslii TecT 1o 20 -25
Matepuanam EI'D.

PIl 4 23man: 4 TeKyIUi I'moccapuit (moHATUIHBII 8
MaTeMaTHYECKHU TUKTAHT).
WHauBuayanpHbIE TUTOBEIE | 25
3aaHAS.
[IpoBepounsie pabOTHI. 6
JloMarniHue KOHTPOJIbHBIE 10
paboThl.
3auyérHble paboTHI. 5
[Ipaxtuko — maboparopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
10 TOTOBEIM YepTeKaM.
Pedeparsr. 1
Hccnenosatenbckne 1
TIPOEKTHI.
[Ipe3enTanuu. 1

PIl5 19man: 1,2,3 TEKYLIUI I'moccapuit (moHATHITHBII 8
MaTeMaTHYECKUil TUKTAHT).
WHauBuayanpHbIE TUTOBEIE | 25
3aaHAS.
[IpoBepounsie pabOTHI. 6
JloMarniHue KOHTPOJIbHBIE 10
paboTHI.
3auyérHble paboTHI. 5
[MpakTuxo — naboparopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
10 TOTOBEIM YepTeKaM.
Pedeparsr. 1
Hccnenosatenbckue 1
IIPOEKTHI.
[Ipe3enTanuu. 1

MIPOMEXYTOUHBIN [Ipomexxyrounas arrecrarus 10

KommnprotepHslit TecT mo 20 -25
Marepuanam ET'D.

PIT 6 29man: 5 TEeKYLIUI I'moccapuii (MOHATUHHBIN 8
MaTeMaTHYECKHl TUKTAHT).
WunuBuayanbHble TUTIOBBIE | 25
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3aJaHusl.

[IpoBepounsie pabOTHI. 6
JlomaliHue KOHTPOJIbHBIE 10
paboTHI.

3auyérHble paboTHI. 5

[MpakTuxo — naboparopusie | 10
paboTHI.

Uccnenosarensckue 3agaun | 15
10 TOTOBBIM YEPTEKaM.

Pedepartsr. 1

Hccnenosatenbckue 1

IIPOEKTHI.

IIpe3enranuu. 1
PII 7 3 9man: 6 TEeKYLIUI I'moccapuit (moHATHITHBII 8

MaTeMaTHYECKUil TUKTAHT).

WHauBuayanpHbIe TUTIOBEIE | 25

3aaHUS.

[TpoBepouHble paboOTHI. 6

JloMarniHue KOHTPOJIbHBIE 10

paboThlI.

3auéTHbIe pabOTHI. 5

[Ipaxtuko — maboparopusie | 10

paboTHI.

Uccnenosarensckue 3agaun | 15

10 TOTOBBIM YEPTEXKaM.

Pedeparsr. 1

Hccnenosatenbckne 1

MIPOEKTHI.

[Ipe3enTanuu. 1
PIT 8 TEKYIIUH WnnuBunyansaeie THIOBBIE | 150

3a1aHus.

[MpakTuxo — naboparopusie | 70

paboThI.

Hccnenosatenbckne 7

MIPOEKTHI.

[IpesenTanuu. 7

20-25

Hrorosas arrecranms.

7.1.

Ouyenounvie cpedcmea 014 MeKyusezo KOHMPOJia YCneeaemocnu, RPOMeHCymouHoul

ammecmauuu no umozam 0C60eHuUA 0ucuunﬂunbt

Pe3yﬂbmam bl 0C60€HUA ducuunﬂunbt

Ouenounvie cpeocmea

1 3man

PIT 3

Brnanenne MmeTomamu 1oKa3aTeabCTB U AJITOPUTMOB PEHICHUA; YMCHUC UX MIPUMCHATH, IPOBOJAUTH JOKA3aTCIIbHBIC PACCYKACHUA B

X0I€ pCIICHNA 3a1a4.

3naem:

[onstHe 0 MeTOIE MATEMATHYCCKON HHIYKIIUH.
TTonumanue CYIIHOCTH MaTeMaTHYECKON
WHTYKIHH.

AXCHOMBI reoMETpUr U CTCPCOMETPUH.
Ilornmanue CyHIHOCTH AITOPUTMHUIECCKUX

1. KakoBa cymHOCTh METOAA MAaTEMAaTUUYECKOW HHAYKIIUU?

2. IIpuBeauTe NpUMEPHI TEOPEM, B JOKA3aTEIbCTBE KOTOPBIX UCTIOIB3YETCS
METOJl MaTEMaTHYECKON HHTYKIIUH.

3. Kakue TeopeMbl Ha3bIBAIOTCS MPSIMBIMU U O0OPATHHIMU?

4. Yto Takoe yclOBUE U 3aKII0YEHHE B TeopeMe?

5. [IpuBeauTe mpUMeEpH! IPSMBIX H O0PAaTHBIX TEOPEM.

HpEeATICAHIH. 6. IlpuBeauTe MpUMEPHI TEOPEM, KOTOPBIE HE IMEIOT OOPATHBIX TEOPEM.
7. YTo TaKoe alropuTM MPEIMTUCAHNHN WIN JeHcTBUH? 3anuIInTe aaropuTM
HAXOXJICHUS MTPOU3BOIHON HyHKIINN?

Ymeem: 1. 3anmmuTe anropUTM NPUMEHEHHUS METOIa MAaTEMATHIECKONH HHAYKIIAN.

YcraHaBnmBaTh IIPUYUHHO-CIICACTBCHHBIC CBA3U;

2. JTokaxute TeopeMy O TPEX MEePICHANKYIIApax (MPSIMYIO 1 00pPaTHYIO).
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CTPOUTH JIOTHYECKHUE paccyxIeHu,
YMO3aKJIt0ueHHs (MHAYKTHBHBIC, IETYKTHBHBIE, 110
AHAJIOTUH) U BBIBOJIBL.

BoiiBurath rUnoTessl IpU  PEIICHUH Y4eOHBIX
3aJad M IOHMMaHHMS  HEOOXOAMMOCTH  HX
MPOBEPKH.

Oco3HaHHOE BIa/ICHNUE JIOTHIECKUMH ACHCTBUSMHU
ONpEIENICHUS TOHATUH.

IIpumeHsaTh aNrOpUTMBI ACHCTBUM MPH pELICHUH
3amad.

JlelicTBOBAaTh B COOTBETCTBHUM C IPEAIOKEHHBIM
aIropuTMOM. Vcronb3oBaHME aNTOPUTMHYECKUX
JefcTBUM NPpH pellIeHUH NPAaKTUYECKUX 3a1au.

3. MoeT WM He MOXXET OBITh Takas TPEeyrojbHas NMHUpaMuIa, y KOTOPOi
IUIONIA/Ib OCHOBaHMS PaBHA CyMMeE IUIOLIAeH IByX OOKOBBIX IpaHeii?

4. TlomymaiiTe W NpoaHAINM3UpPYyHTE, KaKHe MaTeMaTH4YeCKue 3HAHUS BaM
MOTYT INOTpeOOBaThCs, €CIU BBl cOOpajuch IOWTH: a) B Oacceiin; 0) B
MarasuH; B) B OMOIMOTEKY; T') B IUIAHETapHiA.

5. 3anummure anropuTMbl HOCTPOSHMS TpadUKOB IOKa3aTeNLHON H
norapudmmdeckor GyHKuui. B u€m cxoxcTBo u pazmmans?

6. CoctaBbTe COOpPHHK 3a1a4 10 TeMe «Pelenne KBaApaTHBIX YpaBHEHUIT».

Hmeem npaxkmuueckuii onvim:

MeronamMu  [10Ka3aTeabCTB U QJITOPUTMOB
pewenust. [IpuMeHsTh, IPOBOIUTH JOKA3aTEIbHbBIE
paccyxxaeHus: B xoje peuieHus 3agad. OueHuBaTh

JIOTUYCCKYTO MMPpaBUJIbHOCTDH paccymneHnﬁ,
pacro3HaBaTb JIOTUYCCKH HCKOPPCKTHBIC
pacCcyKacHus. I'unore3sl u OIIPOBEPIKCHUA.

Konrpnpumepsl. Pemenue 3agady Ha MOCTpOEHUE,
BBIYHCIIEHHUE, 10KA3aTENBCTBO.

1. [TogbGepuTte MaTepuai sl SBPUCTUIECCKON OECeIbl 10 TeMe:
«Maremaruueckass WHIYKLIUS»;  NPEACTaBIeHHS 00 aKCHOMaTH4eCKOM
MmeroJie U 0 reomerpun JlobaueBckoro; «reomeTpust EBximmar.

2. Tlonbepure Mmaremaruueckue (akThl (TEOPEMBI, ONpENENCHHUS H JIp.)
KOTOpBIE UMEIOT IIPHUMEPBI U KOHTPIIPHUMEDBI.

3. PaccmoTpure MaTtemMaTnueckuit copusm:

OnuH py0:p He paBeH 100 komeexk.

1) 1 py6.=100 xor. - 3T0 BepHOE YTBEPIKICHHE.

2) 10 py6.=1000 xor.

3) YMHOXHM 00€ 9acTH 3THUX BEPHBIX PAaBEHCTB, IOIYIUM:

10p=100000kom, otkyxa ciexyet: 1p=10000xor., T.e. 1p.100Ko1.

Haiinure ommoKy.

4. WccnenoBatenbckuil poekT «OCHOBHBIE METOIBI U HPUEMBI PELICHUS
YPaBHEHHUH B LIEJIBIX YUCIIAX)»

5. UccnenoBarenbCKuii MPOEKT «3HAMEHHUTHIE OIIMOKH, JAOIMYILEHHBIE MPH
JIOKa3aTeJIbCTBE TEOMETPHUECKHX TEOPEMY.

6. MccnenoBarenbCkuid IPOEKT «3HaAMEHUTBIE CODU3M»

PIT 5

ChopMupoBaHHOCTD MIPEACTABICHNN 00 OCHOBHBIX MOHATHUSAX, HIEIX U METOaX MAaTEMaTHUECKOTO aHAJIN3a.

3naem:
Anzebpa
HartypanmpHOe, 1enoe, palUoOHAIBHOE YHUCIIO,
MepUOIUYECKast po0b, HUPpAIMOHAIBLHOE YHCIIO,
MHOXECTBO  JICHCTBHUTEIBHBIX YHCEIL.
Onpenenenue apu(METHIECKOTO KOPHSI

HaTypaJbHOM CTENEHH, CBOMCTBA KOpHI N-—H
CTEIICHH; ONpPEJICIICHUE CTENEHH C PalMOHAIBHBIM
M JIeHCTBUTENBHBIM  IIOKa3aTesleM, CBOWCTBa
crenenn. Ormpenenenue Jyorapudma  ynca,
OCHOBHOE sorapupMuyecKoe TO/IECTBO;
CBOMCTBa Jorapu(mMoB; o0o3HaueHue
JNECSATUYHOTO W HaTypalbHOro  Jjorapudma,
3HaKOMCTBO ¢ Tabmmmeit bpammca. Yrom B 1
panmaH, GopMyIBl IepeBona IpaayCHON Mephl B
pauaHHYIO u Hao0O0pOT. «EnuHIYHas
OKPY)KHOCTB», «IIOBOPOT TOYKM BOKPYI Hayaia
koopauHaT». OrmnpeneneHne CUHYyca, KOCHHYCa,
TaHI'€HCa yrjla. 3HaKM CHHYyca, KOCHHYca,
TaHI'CHCAa B pAa3NIMUHbIX 4YeTBepTsAX. OCHOBHbIE
TPUTOHOMETpUUECKHE POPMYJIBL.

Dyukyuu

OCHOBHBIE CBOMCTBAa M TpaUKH 3JIEMEHTapHBIX
¢yakuuid. OnpeneneHre GyHKIUUA OOpaTHOW ISt

naHHo  ¢yHkumu. IlpencraeieHune 00  ux
rpadukax.

Hauana mamemamuueckozo ananuza
Omnpenenenue MIPOU3BOIHOM, (bopmysl

MPOU3BOJHBIX 3JIEMEHTAPHBIX (DYHKIHH, TpaBHia
BBIYHCIIEHUS IPOU3BOJHOM.

[IpaBuna HaXOXICHHUS NPOU3BOIHBIX (CYMMBI,
MIPOU3BEICHUSI, YACTHOTO, CJIOKHOU (hYHKIINN).
Yr0Bo# K03((UINEHT NPSIMOH, T€OMETPHIECKHUH

1. 3Banmmure  o003HAUYeHHUE ~ O00NACTH  OMpEeACiCHUS  (PYHKIUH
y=f (X) (oOmacTH 3HaYEHUH QYHKIUH Y = § ( x) )?
1
2. KakoBa o6macts onpeaesieHust QyHKuu y = — .
X
3. KakoBa o0xacTp 3HaueHus1 GyHKIHK Y = SiN X
4. ITycts X, <X,. Cpasuure f (xl) uf (XZ) , eciu

f (X) — Bo3pacraronias (yoerBaromias) GyHKIHs.

5. Oyukmus Y = f (X) UMeeT CHMMETPHUYHYIO 00JIaCTh OTIpeIeICHUs.

6. Kakoe paBeHCTBO HY)XHO JOKa3aTh, YTOOBI YCTaHOBUTH €€ HEUYETHOCTh
(u€tHOCTD)?
7. SIBnsiercs i 4€THOM i He4éTHOM QyHKIws Y =tg X ?

8. JlomkHa JIM TOYKA JKCTpeMyMma MNpPUHAJJIEKATh 00JACTH OINpeeIeHuUs
¢yaxumn (06JIacTh OnpeaeeHus MPON3BOIHONW GYyHKINN)?

9. Beipasute npupaiienne Gyuknun Y = f (x) gepe3 X, U AX.

10. Yemy paBHa npousBonHas Gy y=Kk-x+C .

11. Hammmmre ypaBHEHHE KacaTenbHOH K rpaduky QyHKmmm Yy = go(x) B
TOYKE ¢ abcruccoii 2 .

12. Hanmmute (hopMyIsIbl HHTETPHPOBAHHUS Idx .
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CMBICJT TIPOM3BOJHOM, ypaBHEHHE KacaTelbHOM K
rpaduky  QYHKIUH. [Ipusznak  yObIBaHHS
(Bo3pactanus) (pyHKINH, TOHATHE IIPOMEKYTKH
MOHOTOHHOCTH (YHKIHM». OTmpeneneHne ToUYeK
MakCUMyMa M MHHHMYMa, MPH3HAK SKCTPEMyMa,
OTIpeNeieHHe CTAlMOHAPHBIX W KPUTHYECKUX
Touek (QyHKImH. CXeMy UCCICAOBAHUS (YHKIIUU.

AJTOpUTM  HAXOXKICHHS  HAWOONBIICTO |

HAMMEHBIIIETO 3HAYCHUN (YHKIMH Ha OTpE3Ke.

Onpenenenue U OCHOBHBIC  CBOWCTBa

NepBOOOpPa3HOI. Tabnuiy MEPBOOOPA3HBIX,

npaBuiIa WHTETPUPOBAHHUSL. Ourypy -

KpUBOJIMHEHHass  Tpamenus.  Teopemy s

BBIYHCIICHHUS momaaei KPUBOJIMHENHOMN

Tparenu. OmpeneneHre nugGepeHIPOBAHHOTO

YpaBHEHHSL.

Ymeem: 1— \/m
Anzebpa 1. KakoBa o6macTh onpeenenus GyHKIuu y = .

BBITIOJHATh apu(METHUECKHE ACHCTBUS, codeTas
YCTHBIE M THCBMEHHBIE IPHUEMBI, NPUMEHEHHE
BBIUUCIIUTENBHBIX YCTPOICTB; HAXOUTh 3HAYEHUS
KOpHS  HaTypaJdbHOI  CTelmeHH, CTeNeHu C
palOHAIBHBIM nokasaresneM, norapudma,
UCTIONIB3Ys ITPU HEOOXOAUMOCTH BBIYUCIIUTEIIBHBIE
YCTPOICTBA; M0JIb30BATHCS OLIEHKON M MPUKUAKOU
NIPA TPAKTUYECKUX pacyeTax; MPOBOJHUTEH IIO

H3BECTHBIM bopmynam " TpaBHIIAM
mpeodpa3oBaHusL OYKBEHHBIX BBIpaKCHUI,
BKJIIOYAIONIUX CTENCHH, PaJUKajbl, JOrapu(pMbl U
TPUTOHOMETpHYECKHEe  (QYHKLUUH;  BBIYHCIATH

3HAYEHHs YHCJIOBBIX U OYKBEHHBIX BBIPQKEHHI,

OCYIIECTBIISISI  HEOOXOJUMbBIC MOJCTAHOBKH U
npeoOpa3oBaHusl.
Dyukyuu

ONpeZeNIATh 3HayeHWe (YHKIUU 10 3HAYCHHIO
apryMeHTa TpH pPa3IMYHBIX CIOC00ax 3aaHust
¢byHkuuKM;  CTpoUTh  rpadUKH  H3YYCHHBIX
¢yHKUMKA;  ommCHIBaTE MO rpaduKy u 6
npocmetiuux Cayyasx no gopmyne TOBEICHUE H
cBOicTBa (YHKIUHA, HAXOMUTh MO TpaduKy
(dyHKIMH HanOOBIIUE U HANMEHbIIINE 3HAYCHUS,
pewiatb  ypaBHEHMs, MPOCTEHIINE  CHCTEMBI
YpaBHEHUM, HCIIONB3YS CBOUCMBA (QYHKYUL U UX
epaguros.

Hauana mamemamuueckozo ananusa

BBIYHCIIATh MPOM3BOJHBIE U  NEPBOOOpaA3HbLE
JJIEMEHTAPHBIX (PYHKIMH, UCTIONB3Ysl CIIPABOYHBIC
MaTepHaJIbl; HCCIIEI0BATh B MPOCTEHIINX CIydasx
¢dyHKIINH Ha MOHOTOHHOCTb, HaXOJHUTh
HanOoJNbIINe ¥ HAaUMEHbIINE 3Ha4eHHs (QyHKUui,
CTPOUTH TI'paKM MHOTOWIECHOB U HNPOCMEUuUx
PAYUOHANbHLIX  (QYHKYUl C  UCIIOIb30BAHHEM
annapaTa MaTeMaTHYeCKOro aHali3a; BBIYUCIISATDH
B MNPOCTEHIINX ciryyasix TUTOLIA M c
MCII0JIb30BAaHHEM ITEPBOOOPA3HOM.

1+JXx+3

2. Haiimure Touky mepeceveHus rpaduka ¢yHkumu Y= 3X+15 ¢ ocbio
abcrucc.

() (V554 )

i+ 56
sin65° -c0s85° —sin85° - cos65°
sin55° - cos 35° + sin 35° - 0s 55°

3.Beruncnure

4. TIpeobpazyiite

tg Xecau x <
5. Hocrpoiite rpaduk dpyrxmma f (x) =

NN

sinXecu x =

Ny N

6. U3 npsimoyronpHOro nucta xenesa pasmepom 30 Ha 50cm  mo yrimam
BBIPE3aJIM KBaJIpaThl CO CTOPOHOH XcM W W3 TOJYYEHHOH 3aroTOBKH B

dbopme «kpecTay COTHYIH KOPOOKY TPSMOYTOJLHOW (OPMBI BBICOTOM
paBHOH Xcm . Beipasure o0beM monydeHHONH KOpOOKH KakK (YHKIHIO OT

MEPEMEHHOM X .
7. Uccrmenyiite Ha MOHOTOHHOCTHh (PyHKIMIO. B oTBeTe ykaxurte IITHHY

NPOMEXYTKa YObIBaHUS Y = (X2 - 3) e,
8. N3006pasure Gurypy, orpaHH4EeHHYIO JUHUSAMU Y = (O ,5)x ;y=1;x=3.

Hatinure mnomans 3ot GUrypsl.

Hmeem npaxmuuecxuﬁ onsim:

Anzebpa
MPaKTUYECKUX PAacyeTOB Mo (hopMynam, BKIHOYAs
(dbopMysBI, CcoAep)KallMe CTCICHU, pPajUKalbl,

JoTapuMbl W TPUTOHOMETPHUYECKHE (YHKIINH,
UCTIONB3YSl TIPH  HEOOXOOUMOCTH CIPaBOYHBIC
MaTepuajbl W TPOCTCHUIIHNE BBHIYHUCIUTEIBHBIC
YCTpPOMICTBA;

ONMCaHUA C TIOMOIIbI0 (DYHKIUH pa3IMIHBIX
3aBHCHMOCTEH, TIPEICTABICHUSI WX TpaQIuecKH,
MHTEpIpeTauy rpaduKos.

Hauana mamemamuueckozo ananusza

Pemenne mnpuknamHeIX 3ajady, B TOM YHUCIE

1. Ha rpaduxe n3obpakeHa 3aBUCUMOCTb

Hm
KPpYTAIIEro MOMEHTa ABUTATEJIA OT 4YUCIa

ero o6oporos B MuHyTy. Ha ocu abcumce | | |
OTKJIJIBIBAETCSI YUCIIO 00OPOTOB B MUHY- | 100 ]
Ty, HA OCH OpIMHAT — prT;ILuI/H‘/'I MOMEHT | % 1
B H /M. Ckopocts aBromMoGuist (B km/4) | |
MPUOIIMHKEHHO — BBIpaXKaetrcs (QOpMyNIon | = |

140 4

\Y =01036n , rae N— 4wucio 060p0TOB 0 1000 2000 3000 4000 5000 6000

o ob/Mun
nmeuratens B MuHyTy. C Kakoil HanmMEHb-
nIeld CKOPOCTBIO JIOJDKEH JBHUTaThCS aBTOMOOMIIb, YTOOBI KPYTSAIIMI MOMECHT
on1 He MeHbIie 120 H/ m? OtBer naiite B KHMJIOMETpax B 4ac.

2. Anp0oM rpauuecKux NpeACTaBICHUI JIEMEHTapHBIX QyHKUMIL.
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COIIMAJIBHO-OKOHOMHUYCCKHUX H (I)I/ISI/I‘-IGCKI/IX, Ha
HauOONBIIME W HAUMCHBIIUC 3HA4YCHHWsA, Ha
HaXOXACHUE CKOPOCTHU U YCKOPEHU.

ITpumensaTsh ($yHKIHOHATHHO-TpadIecKre
MPeACTaBICHUST Uil ONUCAaHHS W aHalu3a
3aKOHOMEPHOCTEHH, CYLIECTBYIOIIUX B
OKpPYXKAaIOIIEeM MHPE M B CMEXKHBIX IMPEIMETaX;
MOCTPOCHHE W  WCCICOBAHME MAaTEMaTHYCCKHUX
MOZCNICH W  WUCHONB3ysS TpU  HEOOXOIMMOCTH
CIIPaBOYHBIC Marepuabl u MPOCTEHUIINE

BBIYUCIIMTENILHBIE YCTPOWCTBA.

3. TBopueckuii mpoekT «OMHCAHUS C OMONIBI0 (YHKIMHA Pa3IAIHBIX
3aBHCHUMOCTEH, HHTEPIPETALINU TPa(hUKOBY.

4. Tsopueckuii mnpoekT «MccnemoBanue
MIPOU3BOTHOIN.

5. TBopueckuii poekT «Ilmomans KpUBOIMHEHHON TpaIreum.

6. TBopueckwuii mpoekT «IIpnnoKeHns MPON3BOAHON U MHTETPAIIaY.
7. TBopuecKHii IPOEKT «ANredOpandecKuil TpeHaXKEP».

GyHKIMH € TIOMOUIBIO

2 sman

PIT1

C(l)OpMPIpOBaHHOCTL HpeILCTaBHeHI/Iﬁ O MaT€MaTHKC KaK 4YacCcTH MHpOBOﬁ KYJbTYPBL U O MCCTC MATECMATHUKU B COBpeMeHHOﬁ
IMUBHUIIM3AaIIUH, O croco0ax OmucaHus Ha MaTEeMaTHUECKOM SI3bIKE SIBJICHHUH pC€ajJbHOTO MHUpaA.

3naem:

Maremartika Kak 4acTb MHUPOBOW KYJIBTYpPHI M €€
MECTO MaTeMaTHUKH B COBPEMEHHOW LUBHIIM3ALIUH
(dabyna 3aau ¢ ICTOPHUYECKHUM COJICPIKAHHEM ).
AJNTOPUTM pelIeHHs TEKCTOBBIX U
apudmernyecknx 3anad. [ papuueckoe
npencrapieHie HHGopMarn. OyHKIHH.

1. Bel — nucnerdep aBTONAapKa, CllaeTe SK3aMeH Ha HpPOQIPUTOTHOCTS.
Berno mpounTtaiite TekcT 3amaun. Kakol nHpOpManmu He XBaTaer Ui ee
pemenus? «M3 naByx myHkToB A M B HaBcTpedy Apyr Apyry Bhlexaiu
rpy3oBas U jerkoBass MamuHbel. B mynkre C oHu BcTperunucb. CKOpPOCTh
JerkoBoW Mmammebl Ha 20 KM/4 Oonblie CKOpocTd rpy3oBod. Haiinmure
CKOPOCTH 00€MX MalllMH, €CIIH PACCTOSIHUE MEXAY MyHKTamMu 200 Km».
TlomuepkHuTE PABUIIBHBINA OTBET:

1. CKOpOCTh TPy30BOif aBTOMAIITHHEI.

2. CKOPOCTB JISTKOBOW aBTOMAIIIHHEL.

3. Bpems, koTopoe ObUTa B ITyTH KaXK/1asi MaIlInHa.

4. MecTo BCTpeur rpy30BOM U JIETKOBOM MAallIMH.

2. Ina Onmmrmiickux urp B Coun OblTa MOCTpPOSHAa YHHKAJTBHAs Tpacca
«Cankuy. [limna neposoro xenoda 1814 merpoB. OnuMnuiicKre 4eMITMOHBI
o 606cnero Anexcannp 3yokoB, Asnekceir BoeBoaa mporwiu ee B 2014 roxy
3a 3,4539 mun. KakoBa CkOpOCTh JABIKCHHS 0002 B KM/4.

3. Bo Bpemsi BOIHBI XHTENW pecryOIMKH BHECIM KPYIHBIE CyMMBI Ha
npruoOpereHre 00eBoil TeXHUKH. J[€HeKHBIX B3HOCOB OBLIO CHETAHO BCETO
Ha 170 mMmomoHoB pybner. Kommynucr A. T'. TaszoB Brec 105 Thicsu
pyOuneit Ha moxymnky camoieta utst ['epos CoBerckoro Coroza AnekcaHapa
KoueroBa. CKkOJIBKO MPOLIEHTOB OT OOIIEi CyMMEBI 3TO COCTABIISAET?

4. TloxcunraiiTe, CKOJIIBKO TPaMMOB BECHT BOCHHas Iaiika xieba 1/8 dacTh
OyxaHku xieba maccoii B 1 kr?

5. Hapsmy ¢ [&eHeXHBIMH CpEICTBaMH KOJXO3HHUKM BHECIM B (OHA
Coserckoit Apmun 1200 ThICSY myZoB 3epHa, 1150 ThIcsy mynmoB Msca,
MHOTO MOJIOKa, Macia, KapTodens, OBOIIEH, OTHPaBUId (POHTOBUKAM
6onee 300 ThIcAY MpeIMETOB TEIUION ONEXKIBI U OOYBH, COTHH THICSY
MOJIapKOB. Y3HaiTe, CKOJBKO Kr 3epHa M Msca Obulo otmpasieHo? (1
myn=16 kr).

6. K nery 1943 roma B coctaBe NEHCTBYOMICH apMun ObUTO CBBIIIE 6 MITH.
400 ThIc. yenoBek, 105 Tbic. opyauii 1 MUHOMETOB, 2200 GOEBBIX YCTaHOBOK
MOJIEBOM peakTUBHOM aptumnepuu, 10, 2Tbic. TaHKOB U CaMOXOJHO-
apTHWUICPUIICKUX yCTaHOBOK, cBbime 10 Thic. OOEBBIX CaMOJICTOB.
BpluncnnuTe NPOIEHTHOE OTHOLICHHE KaXIOTO BOOPYXEHHUS K 00meMy
KOJIMYECTBY HEPEUHCICHHBIX BOOPYKECHHUM.

Ymeem:

Co3nmaBath, TPUMEHATH W  NPeoOpa3oBHIBATH
3HAKOBO - CHMBOJMYECKHE CPEJICTBA, MOJECIU H
CXEMBI ISl PelIeHHs Y4eOHBIX U MO3HABaTEIbHBIX
3aga4. [IpuMeHsATh MaTeMaTHYECKUX METOJbI IS
pelIeHns] COAepIKAaTeNbHBIX 3aJad U3 Pa3IMYHbIX
obiacTeii HayKM M TPAaKTUKH. Pewenne
TEKCTOBBIX 33ja4 aireOpauuyeckuM METOJIOM.
WnaTepnperanus pesyipraTta, OTOOp pEIICHHIL.
PemaTte mpuknagHele 3agadd, B TOM UHCIE
COIIMATBHO- HKOHOMHYECKOTO U  (DU3MUECKOTO
XapakTepa, Ha HauOONbIINE W HAWMCEHBINHUE
3HAYEHM, Ha HAX0XKJCHUE CKOPOCTH M YCKOPCHHSI.
Hcnonp3oBaHne CBOWCTB (PYHKIUI NpH peIICHUH
TEKCTOBBIX, (U3MYECKHX U TE€OMETPHYECKHUX
3a7ad.

1. Ha mnarpamMe moka3aHa CpeJHEMECAIHAS TEM- | =,
neparypa B Hmxaem Hosropone (I'oppkom) 3a
kax e Mecsiy 2004 roga. ITo ropuzoHTanmm yka-
3BIBAIOTCSI MECSIIBI, 110 BEPTHKAIM — TeMIlepaTypa
B rpagycax Llenscus. Onpenenute no guarpamme
HaMMEHBUIYIO CPEAHEMECSYHYIO TEMIIEpPaTypy B
2004 rony. OTBeT naiite B rpaaycax Lleascust.

2. Ha rpaduxe m3oOpakeHa 3aBUCUMOCTb KpYTs-
IIEro MOMEHTa [BHUTaTeNs OT YHCIa €ro
oboporos B mMuHyTy. Ha ocm abcmuce or- |*
KJIaJbIBACTCSI YHCIO 00OPOTOB B MHUHYTY,
Ha OCH OpIWHAT — KPYTAIIMH MOMEHT B
H m. Cxopocts aBTOMOOHIIS (B KM/4) TIpH-
OmKeHHO BBIpa)KaeTCs ¢dbopmymoit
v = 0,036n, rae N — uuciao 000pOTOB ABH-
rarenss B MuHyTy. C Kakoil HauMeHbIIEH

¢ 1000 000 3000 4000 5000 G000
ofsmun
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CKOPOCTBIO JOJHKEH JIBUTATHCSI aBTOMOOMJIb, YTOOBI KPYTSIIHA MOMEHT OBLIT
He MeHb1e 120 H M? OTBer paiiTe B KUIOMETpax B 4yac.

3. Ilnanera 3emus JBrkeTcst BOKpYr 3Be3asl CONHIE MO OKPY)XKHOCTH
panuycom 150 mun. kM. KakoBa anuna e€ opOutel? Uucino m okpyriure 1o
COTBIX.

4. Ha onumnuane B Coun Ha COPEBHOBAHUSX O HIOPT-TpeKy Bukrop AH
3aBoeBalt 30;10T0 Ha auctannud 500 M ¢ pesymbraTtom 41,312 cek, 6poH3Y
Ha auctanmuu 1500 M ¢ pesympratom 21,15062 mwmu. KakoBa cpemss
CKOpOCTh cropTcMeHa B KM/4? CKOJBKO KpPYroB IIPOIIEN CIIOPTCMEH Ha
BTOPOM OWCTAaHIMM, €CJIM CTaHAApPTHAas [UIMHA OKPY)KHOCTH TPacchl
cocrasmsiet 111,12 metpos?

5. CtupanbHas MalIMHA IPH OTXKHUME JieslaeT 6 000pOTOB B CEKYHIY. DTO Ha
3600 oboporoB B 4yac OoJblie, 4YeM KOJMYECTBO OOOPOTOB, KOTOpBIE
BBITIOJIHSET (PUTYPUCT MPH YeTBEpHOM Tyiyne. Kakoe konndecTBo 000poTOB
B CEKYHJY BBIIIOJIHSIET (PUIYPUCT NIPU YETBEPHOM TyJryme?

6. [Tomorute dpepMepy paccUuTaTh 3aTPaThl HA IOCEB IIIICHUIIBI Ha MOJIe
wiomaneo 40 ra, UCIONB3ys CPETHECTATUCTUUECKNE JaAHHBIE:

[Tinomiane mois — 40 ra;

Tpakrop MT3-82 — 1 mr;

Hopwma BriceBa sipoBoii neHuIs! Ha 1 ra— 1,5 15

Croumocts | nerTHepa mmeHuns — 900 pyo.

[TpousBoanTENHHOCTH TPAaKTOPa (BCIIAIIKA U TTIOCEB) — § ra//IeHb;

Bpewms pabote — 10 u/neHs;

Pacxon Tomusa — 12 n/4ac;

Croumocts 1 11 Tormuea — 30 py6/7;

Omnara tpyaa — 1000 py6/neHs.

HUmeem npakmuueckuii onvim:

MateMaTHKka Kak 4acTb MHUPOBOH KyIbTYpHl U €€
MECTO MaTeMaTUKU B COBPEMEHHOM LIUBUIU3ALINY.
IIpuMeHeHre MaTeMaTUYECKUX METOJOB Ui
pelIeHus] COAep KaTeNbHBIX 3aJau U3 Pa3IHUHBIX
obOmacTeil HayKM W TpakTHKH. VHTepmperanus
pe3ynbTarta, ydeT peaabHbIX OTPaHUICHUH.

1. TBopueckuii IPOEKT «3apoxeHne aareOpsl B Heapax apudmMeTnku. Ai-
Xope3mm.

2. TBopueckwuii npoekT «Poxknenne OykBeHHoi cumBomuku. I1. depma, O.
Buer, P. lexkapt».

3. TBopueckwuii npoekT «McTopus Bonpoca o HaxoxAeHUU GopMysr KopHer
anredpanvyeckux ypaBHEHHH, HEpa3peIMMOCTh B paJiiKajiax ypaBHEHUH
crenieHu, OombIei getbipex. H. Tapranss, Jx. Kapaano, H. X. Aberns, 3.
Tanya».

4. TBopueckuii mpoekT «VIcnoap30BaHNe MPON3BOIHON TSI HAXOKICHUS
HaWIyqIIero PEIeHNs B MPUKIAIHBIX, COIIHAIBHO - SKOHOMHUYECKHX
3aJagax».

5. TBopueckwuii mpoekT «Vcmonp30BaHNe CBOMCTB U rpaKOB QYHKIUH MTpH
pELICHUN YPaBHEHUI».

6. TBopueckuii npoekT «[IpakTHKo — OpUEHTHPOBAHHBIE 3a]1aUH 110
Mmatepuanam EI'O».

PII 2

C(l)OpMI/IpOBaHHOCTB HpeIICTaBHeHI/Iﬁ 0 MaTeMaTHYECKUX MOHATHIX KaK O BaXHEHITUX MaTEeMAaTHICCKUX MOJCIIAX, ITO3BOJIAIOIINX
OIMCBIBATH U U3YYaTh PA3HBIC ITPOLUECCHI U ABJICHUA, TIOHUMAHNE BO3MOKHOCTH aKCHOMAaTUICCKOI'0 ITOCTPOCHUA MATEMATUYCCKUX

TEOpHil.

3naem:

IlepBoHauanbpHOE MpPENCTAaBICHHE 00 HICSIX U O
METOZaX MATEeMATUKU KaK YHHBEPCAJIHLHOM SI3BIKE
HAYKH U TEXHUKH.

Iensie uncna. J[poOu, MPOIEHTHI, parioHaTbHBIE
grcna. Moayis (abcomoTHas BeTHYMHA) YHCIIA.
JlericTBUTEIBHBIC qHCIIa. Beckoneunsie
JIecsITHIHbIe apo0u. Pacmmpenne MOHATHS Yucia:
HaTypaJbHEIE, eJbIe, pammoHaIbHEIC u
uppauuoHanbHple  uucina. Ilepuonumdeckue wu
HENepuoANYeCcKue NIecATUYHbIe Jpobu. Moaynb
qucia.

1. Kakoe u3 uncen siBisieTcs UeabiM?
A) 4,3 bB)0,33 B)-12 I) 137
2. Kakoe n3 uucen sSBISIOTCS UPPaIUOHATLHBIM?
A) 1,34 B) 3,4(85) B) 5,1011011101111... I) 1560

3. UppanuoHaabHbIC YHCIa — 3TO. ..
A) ducna, pejcTaBUMbIe B BUIe OOBIKHOBEHHOM HECOKPATUMOM IpoOH.
b) ducia npeacTaBUMBIC B BHJIE IECSITHIHOHN TPOOH.
B) gncna, npeficTaBUMBIC B BHJIC OCCKOHEYHOI MEPHOAMICCKON IPOOH.
I') 4ucna, npecTaBUMEBIC B BUIEC OCCKOHEUHOU HETIEPHOANICCKOMN IPOOH.
5. lepuon npobu 3,4183183183 pageH...

A) 4183 bB) 183 B) 83 I) 18

4. [leiicTBUTENbHBIC YHCa 0003HAYAIOTCS OYKBOU

A Z B)Q B R I)N
5. PanMoHasbHbIE YKCIA — 3TO. ..
A) ducrna, npecTaBUMBIC B BUEC OECKOHEUHOU HETIEPHOANICCKOM IPOOH.
b) uucrna, mpeacTaBUMbIe B BUE OOBIKHOBEHHOW HECOKPATHMOM JIPOOH.
B) uucna, ucnonab3yemsble IPU CUETE.
I') 9aucrna, IpeICTaBUMbIC B BUAE JNECATHYHON IPOOH.
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6. ParioHansHbIC YMCiia 0003HAYAr0TCs OYKBO#?
A Z B)Q B R I)N
7. Kakue yncina o6o3Havarorcsi 6yksoit Z ?
A) panioHaneHble yncia; b) NeficTBUTENbHBIC YUCIIA;
qHcIia; I') nenwvie yncna.

B) HatypanbHble

Ymeem:

Buzmers MaTemaTHueckylo 3amadyy B JPYTHX
JOHCLUIUIMHAX, B OKPYKAIOIIEH JKH3HY;

YMEHUS HIOHUMATh u UCIIOJIB30BAaTh
MaTeMaTHYeCcKue cpencraa HarJSTHOCTH
(pucyHKH, YepTeXH, CXeMBl H Ap.) Ui

WIIIIOCTPALMY, HHTEPIIPETAH, apIyMEHTAUH;
COCTaBJLITh MaTEMaTUYECKUE MOJEIM U  pPEIlaTh
IIPAKTUKO - OPUCHTHPOBAHHBIE 3aJauud U3
pa3nuuHBIX oOOJacTeil HAayKd W IMPAaKTUYECKOH
JEATENBHOCTH.

1. banouka #orypra crour 14 pybneii 60 xoneek. Kakoe naubosbliee
KOJIMYECTBO OaHOUEK HOTrypTa MOKHO KynuTh Ha 100 pyOueii?

2. 1z pemonTa Tpedyercs 63 pynoHa o0oeB. | mauka kjest paccauTaHna Ha 6
pyioHOB. Kakoe MHHMMabHOE KOJMYECTBO MadeK OOOHHOTO Kiles HY)KHO
KYIHTH JJIS1 TAKOTO peMOHTa?

3. AHs Kynnia poe3Ho OmreT Ha MecsIl U caenana 3a Mecsi 41 moe3nky.
Ckonbko pyOseil oHa COKOHOMMIIA, €CITH Tpoe3aHoi OomneT crout 580 py6-
Jiei, a pa3oBas noesnka — 20 pyomeii?

4. Mama otnpaBmwia SMS-cooO0IIeHHsT ¢ HOBOTOJHUMHU IO3JPaBICHUSIMU
cBouM 16 apy3esam. Croumocth ogHoro SMS-coobuienust 1 py6ns 30 xore-
ex. Ilepen ormpaBkoii cooOmieHust Ha cuery y Mammu Obuto 30 pyoueit.
Ckounbko pyOueit octanercst y Maiiu nociie OTIpaBKu BceX cOOOIeHni?

5. [aBen VBaHOBMY KyNHJI aMEPUKAHCKUH aBTOMOOWIIb, CIIUJIOMETP KOTO-
pOTro TOKa3hIBaeT CKOPOCTh B MIJISIX B Yac. AMEpHWKaHCKas MWIS paBHA
1609 m. KakoBa ckopoCTh aBTOMOOWIS B KHJIOMETpax B Yac, €CIH CITHJIO-
METp MoKa3blBaeT 65 Muib B yac? OTBET OKPYIJIUTE 10 LIEJIOTO YUCIA.

6. YcraHOBKa JBYX CYETYMKOB BOJBI (XONOTHOH W Topsdeir) ctout 3300
pyOneii. JIo ycTaHOBKH CYETYMKOB AJIEKCAH/pP IUIATHI 32 BOAY (XOJOAHYIO
U ropsayro) exemecsiano 800 py6reii. [locie ycTaHOBKM CUETUYMKOB OKa3a-
JIOCh, YTO B CPEIHEM 3a MeCsI OH pacxoayeT Bojsl Ha 300 pyO6ieii MeHbIe
npu Tex xe Tapudax Ha Bojay. 3a KaKOe HaUMEHbIIee KOJIMYECTBO MECSIICB
MPHU TEX JKe Tapu(ax Ha BOJY YCTAHOBKA CYETUYMKOB OKYITUTCS?

HUmeem npaxmuueckuii onvim:

I'paduueckas HHTEpIIpeTanus ypaBHEHHH,
HEpaBEHCTB C JJBYMS HEM3BECTHBIMU U UX CHCTEM.
MonenupoBarh peajibHble CUTyallMM Ha S3bIKE
anreOphl, COCTABIIATH YPaBHEHUS M HEPaBEHCTBA
IO YCIIOBHIO 3aJa4M; MCCIIENOBaTh NOCTPOCHHBIC
MOJIEJIH C UCIIOIb30BaHKUEM allapara aareOpsl.
MopenupoBaTh pealbHble CHTYallid Ha S3bIKe
TEOMETPHH, HUCCIICNOBATh NOCTPOCHHBIC MOJCIH C
UCIIOJIb30BAaHUEM TI'EOMETPUUYECKHX MOHATHH U
TeopeM, ammapara anreOpsl; pemaTh
NpaKTHYECKUE 3a]]auM, CBSI3aHHBIE C HAXOXKJICHUEM
TreOMETPUYECKUX BEJTHYHH.

1. Teopueckuii npoekT «Yucna dudonauyyn. CBoicTBAa U NIPUMEHEHUE IPU
peLICHUH 3aJau».

2. Tropueckuii npoekt «Yucina Mepcena. CoBepiueHHble yncia. Teopema
Olinepa».

3. Tsopuecknit mpoekt «Ymcma Ppobenmyca. Teopema CumpBecTpa.
®opmyna J>KoOHCOHa».

4. Tpopueckmii mpoekT «[paduueckas UHTEpIpeTanns ypaBHEHUH,
HEPaBEHCTB C JIByMS] HEU3BECTHBIMH U UX CHCTEM.

5. TBopueckuii mpoekT «MoJeTupoBaHNEe peaNbHBIX CUTYallly Ha S3bIKE
anreOpbl K TEOMETPHI.

6. TBopueckwmii npoekT «[IpakTHKO — OPHEHTHPOAHHBIE 3aJaUH 11O
TEOMETPUIY.

PIT 4
Bnanenne craHgapTHeIMH TpUEMAMHU  pEIICHUS

pamoOHAJIBHBIX W HPPAMAOHAJIBHBIX, IIOKA3aTCIIbHBIX, CTCIICHHBIX,

TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ M HEPABCHCTB, UX CHUCTEM; HUCIIOJIB30BAHNUEC TOTOBBIX KOMIIBIOTCPHBIX IIPOrpaMm, B TOM YHCIIC
JUIA TIOUCKA NYTHU PCIICHNA U WIIIOCTpAaluy pCIICHU S ypaBHeHI/Iﬁ 1 HCPABCHCTB.

3naem:

Ypasnenus u nepasencmea

OIpENIeIICHUEe PABHOCWIBHBIX YpPaBHCHUH, KOT/a
MOSIBIISIIOTCSI  TIOCTOPOHHHE KOPHH, MPOUCXOIHT

noteps  KOpHEH;  OmpejesleHue M BHIbBI
HPPAIOHATIBHOTO, MI0Ka3aTeIBHOTO,
J0rapu(hMHIECKOTO, TPUTOHOMETPUIECKOTO

YpaBHEHUI, HEPABEHCTB M UX CHCTEM; OCHOBHEIC
MpUeMBl  (aJTOPUTMBI) PEUICHUS YypaBHCHUH W
HEPaBeHCTB.

1. TTon6op undopmanuu K 3BpucTHIecKoi decene no reme «Teopus
YpaBHEHHI U HEPABEHCTBY.
2. OIMHAKOBBIE JIN PEIIeHUS] UMEIOT HEPaBEHCTBA

X_

i>0 U(X—5)'(X+1)>0.PaBHOCI/IHBHBIHI/IOHI/I?

3. CocTaBbTE aNTOPUTM PEHICHUS IPOCTEHIINX TPUTOHOMETPHIECKHX
YpaBHEHHH.

4. CocTaBbTe aJITOPUTM PEILIEHUs IPOCTEHIINX IT0KA3aTENbHbIX YPABHEHUMH.
5. CocraBbTe anropuT™ peleHus NPOCTEHINNX JorapupMuUIecKux
YpaBHEHUH.

6. CocraBbTe aNropuT™ pelleHHs IPOCTEHIINX UPPALIMOHATBHBIX
YpaBHEHHH.

Ymeem:

Ypasnenus u nepasencmea

pemiaTh ~ pPalMOHANbHBIC,  IIOKA3aTCIIbHBIC |
ngorapuMUYeCKue YypaBHEHHsS W HEPaBEHCTBA,
npocmetiuiue UpPayUOHAIbHbIE u

Mpu2oHOMempu4ecKue ypasHeHus, ux CUCmembsl,

1. Pemnte ypaBHeHue
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COCTaBIATh yPABHEHHS U HepaGeHCmEd  TIO
YCIIOBHUIO 3agauu; HCTIONIb30BAaTh ISt
OpUOIMKEHHOTO  PEIICHHMS  YpPaBHEHHH |
HepaBeHCTB (TpaduUyecKuil MeToN); H300paKaTh
Ha  KOOPAMHATHOM  IIJIOCKOCTH  MHOXXECTBa
pelIeHNn NPOCTENINX YPABHEHUM U UX CUCTEM.

2"+ 16 >10;
2. Pemmre cucteMy HEPaBEHCTB 2%

log,,, (x-2)<0.
3. Perte HEpaBEHCTBO 3-(\/§)ZX - 10-(x/§)X +320.

4. Pemmte ypaBHenue 2Sin° X—3sin X-cos X+4cos’ x =4,
5. Pewure ypaBuenne 36-16*—91-12* +48-9* =0.

6. Pemte HepaBeHCTBO (X2 + 3X—10)-\/2X2 +5Xx+22>0.

Hmeem npakmuueckuii onvim:

Ypasnenus u nepasencmea

Pemate pammoHaNbHBIE, TPUTOHOMETPUYECKHE,
MOKa3aTeIbHbIe, JIOTapU(PMHUUECKHEe ypaBHEHUS H

HEepaBeHCTBAa, M HX CHCTeMBl. 3agaud ¢
apaMeTPOM.
U3o0paxaTh Ha  KOOPAMHATHOH  IMIOCKOCTH

MHO’KECTBA PELICHUH IPOCTEHINUX YPaBHCHUU U
UX CHCTEM.

Iloctpoenuss u  uccienoBaHUs
MaTEeMaTUYECKUX MOJIENICH.

MPOCTENIINX

1. TBopYeCKHiI TIPOEKT « ParonanbHbie) YpaBHEHHSI U HEPABEHCTBA, U UX
CHCTEMBI. 3a1a4H C TapaMeTpOM».

2. TBopueckuii ipoekT «VppanroHaIbHbIE YpaBHEHMS K HEPABEHCTBA, U UX
CHCTEMBI. 3a1a4l C TapaMeTPOM.

3. TBopueckwuii mpoekT «TpuroHOMETpHUYECKHE YpaBHEHHS K HEPABEHCTBA, U
WX CUCTEMBI. 3a7aull C TapaMEeTPOM.

4. Tropueckuii mpoekT «I[loka3aTenbHBIC YpaBHCHUS U HEPABCHCTBA, U UX
CHCTEMBI. 3a7a4l C TapaMeTPOM».

5. TBopueckwuii mpoekT «Jlorapudmudeckre ypaBHEHUS U HEPABEHCTBA, U UX
CHCTEMBI. 3a7a4H C TapaMeTPOM».

6. TBopueckwmii npoekT «I'paduyecko - pyHKIHOHAIBHBIE CIIOCOOBI
peuieHns ypaBHEHUH U HEPABEHCTB, U UX CUCTEM).

PII7

CchopMHpOBaHHOCTD TIPENCTABICHHA O MpoOIeccaX W SABICHHUAX, MMEIONINX BEPOSTHOCTHBIA XapaKTep, O CTaTUCTHYCCKHUX
3aKOHOMEPHOCTAX B PEaJbHOM MHpE, 00 OCHOBHBIX MOHSATHAX DJIEMEHTAapHOW TEOPHH BEPOSTHOCTEH; yMEHHH HaXOAWTh W
OIICHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITHH B TPOCTEHIINX IPAKTHICCKUX CHUTYallMIX M OCHOBHBIC XapaKTEPHCTUKH

CHy‘IaﬁHHX BCJIIMYHWH.

3naem:

Dnemenmol KOMOUHAMOPUKU, CHMAMUCMUKU U
meopuu eeposmuocmeil

TabMUYHOe ¥ TpauuecKoe  IMPE/ICTABICHHUE
JAHHBIX;  (OPMYJBl  YHCIAa  MEPECTAHOBOK,
COYCTAHUH, pa3MEIICHUH; aJrOPUTMBI PEUICHHUS
KOMOWHATOPHBIX ~ 3a/a4;,  JJIEMCHTApHBIC U
CIIOXKHEIE COOBITHS; BEPOSTHOCTh u
CTATHCTHYECKAsl 4aCTOTA HACTYILICHUS COOBITHSI.

1. BapuanioHHBIM psZIOM HA3BIBAIOT ...

Pa3zmax BBIOOpKH R— 3TO pa3HOCTb MEXTY ...

2. CpeHUM 3HaYCHHUEM BBIOOPKH HA3BIBAIOT ......

3. Moga M, — 3T0 3HaYeHHE HJIEMEHTAa BHIOOPKH,
BCTPEUAOLIEECH. . ...

4. Menuana M, - 3TO TaK Ha3bIBAEMOE CEPEIMHHOE 3HAUYCHHE
5. Jlaiite onpezeneHns NOJUIOHA YacTOT U THCTOIPaMMBbl
4acToT.

6. 3anumuTe GopMyny i HAXOKICHUS MAaTEMaTHUECKOTO
OKU/IaHUS.

7. BeiOpanHble (MM BEIOpaHHBIE U pa3MEIIEHHBIC) TPYIIIIBI
JJIEMEHTOB Ha3bIBAIOT COCOUHEHUAMU. TpU OCHOBHBIX BUAA:. ..
8. 3anumute GOpPMYIIBI U1 BEIYUCIICHUS nEepecmaHo80K:

0e3 MOBTOpeHU P, =~ ¢ IOBTOPEHUSIMU

Po(Kisky ok, ) ==

9. 3anumuTe GOPMYITBI AJTs1 BEIYUCICHUS PA3MeUjeHull:
6e3 moBTOpeHM Af =~  C MOBTOPEHUAMH Af ==

10. 3anumuTe (bOpMYJ'I"I;I JUTSI BBIYUCITICHUS couemc.z;tuﬁ:
6e3 moBropeHnii C* == ¢ moBropeHusiMu C¥ ==

11. 3anumute GopmMyay YMHOKEHHUS BEPOSITHOCTEH JIBYX
3aBHCHMBIX COOBITHH P(A-B)=.....

12. 3anumure GopmMyay YMHOXKEHHS BEPOSITHOCTEH JIBYX
HE3aBHCHUMBIX COOBITHH P(A-B)= ...

Ymeem:

Dnemenmol KOMOUHAMOPUKU, CHIAMUCMUKU U
meopuu eepoamuocmeil

MopenupoBaTh peajibHble CUTYallMd Ha SI3bIKE
TEOPUU BEPOSITHOCTEN M CTATHUCTUKH, BHIYUCIIATH B
MPOCTEHIIINX CIyYasx BEPOATHOCTH COOBITUH.
Pemare mnpocreiiiine KOMOWHATOPHBIC 3aa4ul

1. CkonbKUMHU CIIOCOOAMHM MOXHO KYIHUTh NMHDKAK U OPIOKH, €CIIH B
MarasuHe eCThb 7 BU/IOB TUJKAKOB U 5 BUJOB Oprok?

2. CKOJNIBKMMH CIIOCO0aMH MOXKHO BBIOpaTh 4 Mapku u3 10 mapok?

3. B kopsuHe nexar 6 OenbIx mapoB M 8 uyepHbIX. CKOJBKUMHU
Croco0amMy MOXXHO JIOCTaTh M3 STOW KOp3WHBI 2 OenblX mapa u 2
YepHBIX?

4. Y Cammm B nomMamrHed OMOJMOTEKE €CTh 8 MCTOPUYECKHX POMAHOB.
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METOAOM TMepebopa, a TakkKe C HCIIOJIB30BaHHEM
W3BECTHBIX (DOPMYI; BBIUHCIATH B TPOCTEHIINX
CIydasix BEpPOATHOCTH COOBITHH Ha OCHOBE
MOJICUEeTAa YHCIIa HCXOI0B.

ITetss xoder B3sATh y Hero 2 J0ObIX poMaHa. CKOJBKUMH CIIOCOOaMU
MOJKHO CIIeJIaTh 3TOT BEIOODP?

5. Hcnonws3zys ummdpsr 0, 2, 4, 6, cocTaBbTe BCE BO3MOXHBIE
TpEeX3HAYHBIC YHCIIa, B KOTOPHIX MU(PHI HE TIOBTOPSIIOTCS.

6. CKOJIBKO CyHIECTBYET Pa3JIMYHBIX YETHIPEX3HAYHBIX YHCEN, B 3aIHCH
KOTOPBIX UCTIONB3YIOTCS TOJNBKO YETHBIE U PHI.

7. Y4eHUKY HPEeIOKUIN HAMCATh HA JIOCKE JII000e HATYPaIbHOE YUCIIO OT
100 mo 200. Haitnure BEpOSTHOCTH TOTO, YTO ATO YUCIO HEYETHO?

8. UrpanpHyro KocTh Opocuiu nBaxabl. HaiimuTe BEpOATHOCTH TOTO, YTO
MPOU3BE/ICHUE BBIMABIINX YUCE] MCHBIIE 25.

9. Crneumanuct BbIcHIeH KBamudukamuu cobupaet 40% mpubOpPOB,
HAJIeKHOCTh KOTOpPHIX paBHa 0,95 mpubOopoB, HaIEKHOCTh KOTOPHIX PaBHA
0,75. OmpenenmuTs BEPOSTHOCTh TOTO, YTO CIYYalHO OTOOpaHHBINH MpHOOP
OyneT paboTaTh 6€30TKa3HO.

Hmeem npaxmuueckuii onvim:
Dnemenmovl KOMOUHAMOPUKU, CHAMUCMUKU U
meopuu éepoamuocmeil

aHaIn3a peanbHBIX YHCIIOBBIX JAHHBIX,
NpE/ICTaBICHHBIX B BUJE AUarpaMm, rpadukos;

aHajIMn3a nHpopMauu CTaTUCTHYECKOTO
xapakrtepa. OLEHKa BEpPOATHOCTEH HaCTyIJICHUS
coObITHIT B OPOCTEHIINX ~ HPAKTUYECKUX
CUTYyallHsX. OcyuiecTBIATH MPaKTUYECKHE

pacueTsl 0 GopMyJIaM; MOJIb30BATHCS OLEHKOH U
HNPUKHAIKOW MPU MPAKTUYECKUX PacyeTax.

1. Vuenuk BbIMMCanm W3 JHEBHHKA CBOM OTMETKM 3a Mapr. Bor dro
nonyumiiock: 4;4;3;2;5;3;3;4;5;4;4;4;5;4;2;4;4;5;3;3.
A) CocraBbTe CrpyIIUPOBaHHBIN sl 3TUX JAHHBIX.
b) Uemy paBHa MO/a 3TOT0 U3MEPEHHUS U KaKOBa €€ KPaTHOCTbH?
B) Brinumnte Tabnuiy pacrpenenaeHus JaHHbIX.
I') Haiinute cpennee 3HaueHUE OTMETOK 3a MapT.
2. Beraucnute 9acToTy B IPOIEHTaX (C TOYHOCTBHIO A0 MEPBON JECATHIHON
udpser) 6ykBel «O» B nyctutmmny M.IO. JlepmMonTOBa
«beneer napyc 0JUHOKHUIA,

B tymane mops royoom !...»
(3HaKW TIpenMHAHMA U TIPOOEITBl He YIUTHIBAUTE).
3. TBopueckwuii mpoekt «Popmyna 6buaoma HeroTona. CBoiicTBa
OorHOMUAIBHBIX K03 dumeHToB. Tpeyronsuuk ITackas.
4. Tsopueckuil mpoekT «lIpuMeHeHHEe CTaTUCTHUYECKHUX METOJOB B
Pa3IMyUHBIX OTPOCIISIX: MEAMIMHA; 00pa30BaHUE; SKOHOMHUKA U JIP.)».
5. TBopueckuii mpoekT «VcTOKU Teopuu BEepOSITHOCTEI: CTpaxoBoe Jelo,
azaptasle urpsl. [1. depma u b. ITackans. . bepuynmu. A.H.Konmoropos».
6. TBopueckwuii mpoekT «3anada Jleonapmao [Tuzanckoro (Pudonayun) o
KpoJIMKax, yncia GuboHayun. 3amada o maxMaTHOM TOCKE».

3 sman

PiI1

C(l)OpMI/IpOBaHHOCTB OCHOB CaMOpa3BUTHUA U CAMOBOCIIMTAHUA B COOTBETCTBUU C 00111eYeIOBEYCCKUMH HNCHHOCTAMH U HIACAJIaMH
TPpaAXIAHCKOTO 06H.ICCTB3.; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOﬂTeHBHOﬁ, TBOp‘IeCKOﬁ ¥ OTBETCTBEHHOM JIESITEILHOCTH.

3naem:

IopTper cTyneHTa yCIEUHOTO MO JUCIUTLINHE
MaTeMaTHKa.

CaMOOLICHMBaHHE W OIICHHUBAaHUE
JEATEIIEHOCTU ce0s M CBOUX CBEPCTHUKOB.
ITocTpoeHre COOCTBEHHOM TPAEKTOPHH
o0pa3oBaHus (COOCTBEHHBIE CPEACTBA YIeOHOU
JEATENLHOCTH).

MoTHBEI caMOPa3BUTHSA U CaMOOOPA30BAHNS.

yueOHOM

B cBoOOaHON opME MMCEMEHHO OTBETHTH Ha BOIIPOCHI:

1. Kak TbI cunTaemb, KOro MOXKHO Ha3BaTh XOPOIIMM CTYIEHTOM (110
Mmaremaruke)? HazoBu kauecTBa XOpoIero CTyieHTa (10 MaTeMaTHKe).

2. CunTaews 1 Tl ce0sl XOpOLIMM CTYJEHTOM (110 MaTeMaTHKe)?

3. Ecn HeT, TO YeM Thl OTIIMYACIIbCS OT XOPOLIETO CTYACHTA?

4. Yto HYXHO, 9TOOBI MOXXHO OBUIO yBEpEeHHO cKa3aTh Ipo ceds: « —
XOPOIIUH CTYACHT, U3YJAIOIIHNA MAaTEMATHKY»?

5. Kpumepuu oyenueanus: aJeKBaTHOCTb BBIZEICHUS KadueCTB XOPOILIETO
cTyneHTa (yCIIeBa€MOCTb, BBITIONHEHHE HOPM YHHBEPCUTETCKON KH3HH,
TMIOJIO>KUTEJILHBIE OTHOILICHUSI ¢ COKYPCHUKAaMH M IIperojiaBaTeieM, HHTEpec
K 00y4eHHI0, MoTHBals). Yto Obl THI emmé nodasun?

6. ITopTpeT ny4Iero CTyAeHTa, M3y4yaromero MareMaTiky. Kakoii on?

Ymeem:

ITocTanoBka u mpUHITHE LIEIEH MpeacTosimen
JIeITeNIbHOCTH, OTIPEIeJICHNe JIMYHOCTHOTO
CMBICJIa €€ C TOYKH 3PEHUS OIPE/ICIICHHS] CBOETO
MecTa B COBPEMEHHOM OOIIECTBE.

B03MOXXHOCTh ~ CaMOCTOSATENIBHOTO  YCIHEIIHOTO
YCBOCHHUSA HOBBIX  3HaHMIi, YMEHUM u
KOMITETEHTHOCTEH, BKJIIOYAsi OPTraHM3alHI0 yCBOE-
HUS, T. €. YMCHHS YIUTHCA.

OcBoenne o0meKyIpTypHOTO Haciemus Poccun u
00ILIIEMUPOBOTO KYJIbTYPHOTO HACIEIHS.
CdopmupoBaHHOCTH y4eOHON JIEITEBHOCTH
OpHMEHTAalUsT Ha COZIepKaHWe M Tpolecc yueOHOM
JeATEILHOCTH.

CrnocoOHOCTH K IPOEKTHPOBAHMIO CBOEH yueOHOM
JIeATEILHOCTH.

Hezposoe 3a0anue «Mos Bcenennas - mamemamuray
Lenv: popMupoBaHHe TUIHOCTHON pedIieKCHu, HApPaBICHHON Ha
OCO3HaHHE TOAPOCTKAMHU CBOUX MOTHBOB, IOTPEOHOCTEH, CTPEMIICHUIA,
JKENAHUIA U OOy KICHUI B TIOCTPOCHUH COOCTBEHHOM TPACKTOPHH
obpazoBanust (COOCTBEHHBIE CPEICTBA YUEOHOM JEATEILHOCTH), U OLICHUBAHHE
YPOBHS UX C(OPMHUPOBAHHOCTH.
Bospacm: 15-17 ner.
Yuebuvie oucyuniunvl: MaTeMaTuka.
Dopma  6bINOIHEHUSI  3A0AHUSL:
PYKOBOJICTBOM IPENOAaBaTEIs.
Mamepuanvi: anbOOMHBIE JINCTHI, [IBETHBIC KapaH/IAIIH.
Onucanue 3adanus: CTYACHTaM TIPEAJAralOT Ha aJIb0OMHOM JIUCTE
HAPUCOBATh OKPY>KHOCTH — OJIIHY B IICHTPE, & BOCEMb BOKPYT He€. 3arem
COE/IMHUTH JIMHUSIMU-Ty4aMH [CHTPAIBHYIO OKPYXXHOCTh C OCTaJIbHBIMH
OKPY)KHOCTSIMU-TUTAHETAMH. B LEHTpabHON OKPY)KHOCTH HAmmcath OYKBY

rpymnmoBast paboTa ydJamuxcs II0X
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«1», a B IpyruxX — OKOHYAHUS CIICTYIONINX IPeAIOKCHHN:

1. 51 myumie Bcero (peiraro, pUCYI0, BBIIOIHAO YEPTEK U AP)...

2. Mos nro0uMast TemMa 1mo MaTeMaTHKe. ..

3. Sl nyume Bcero ymero (ucath pedepar, co3aBarh NPE3EHTALNIO, HCKATh
JUTEPATypHBIC HICTOYHUKY, TOIOUPATh 3a7a4u U Ap — ydcOHas
JICSITEIILHOCTBD). . .

4. MHe B MaTeMaTHKE UHTEPECHO...

5. 3ydast maTemMaTHKy, S CMOTY...

6. 51 GBI pacckasan, HayduJl CBOETO JIy4IIero apyra (1o MaTeMaTuke)...

7. Mou oxuaHus OT U3yYEHHUs IPeIMETa MaTeMaTHKa. ..

8. MeHs n3ydeHue MaTeMaTHKH MO0y XIaeT. ..

CTyneHTHl CPaBHUBAIOT CBOU OTBETHI, POBOIUTCS IPYMIIOBOE OOCYKIICHHE.
[IpenomaBaTens 3a1aET BOMPOCH! sl 00CYKICHUS: 9TO HOBOTO BBI y3HAIH O
cebe? Kak MoryT BaM IpUrOAuTHCS TTOJYYEHHBIE CEroIHs 3HaHUS?

Hmeem npakmuueckuii onvim:

B pasButum y4eOHOH JesTelabHOCTH U e€ Mo-
TUBAI[IH:

1. OcBoeHHE y4yanuMUCS OTJCIBHBIX YUCOHBIX
JIEHCTBUHM, CHUTYallMOHHBIM TMO3HABATEIbHBIN
MHTEPEC U MOTHBALIUS.

2. OObenuHeHWe y4eOHBIX JeHCTBHH B
METOCTHBIH  aKT  y4eOHOW  JeATeNbHOCTH,
YCTOWYHMBOCTh TIO3HABATEIIFHOTO HHTEpECa H
CTaHOBJIEHHUE CMBICIO00pasyroniel QyHKIUH
MO03HABATEIIFHOTO MOTHBA.

3. Cucrema yaeOHOM JIEATEIHLHOCTH,
0000MEHHOCTD, YCTOWINBOCTE U M30MPATEIHHOCTD

MNO3HABATCIIbHBIX  MHTEPCCOB, JAOMHWHUPOBAHUEC
MO3HAaBaTCJIbHBIX HUHTEPECOB B nepapxumn
MOTHUBALIMOHHOM CHUCTCMBI, IMPpUHATUEC
MO3HABaTCJIbHBIM MOTHUBOM (byHKHI/Iﬁ

NOOY>XIAEHUS U CMBICIIO00pa30BaHusI.

Hzposoe 3a0anue « Hemooan»

Lenb: popmupoBanre INIHOCTHON U KOMMYHHKATUBHOU ped-
JICKCUH, OCO3HAHUE MOAPOCTKAMH CBOUX Ka4eCTB U MOTHBOB. B
Urpe MpOoSIBISIETCS] BHUMaHUE, HaOM0AaTeIbHOCTh, TAKT MO OTHO-
IICHUIO K CBOUM COKYpCHUKaM. CTYCHTBI ydaTcs

aQHAJIM3UPOBATh CUTYALIMIO, CPABHUBATH, I0KA3bIBATh, yOek1ath,
OBITH TEpIIUMeEE JIPYT K JIPYTYy.

Bo3zpacr: 15 -16 Jer.

@dopma BBINOIHEHHS 3a1aHKS: TPYIIIOBasi UTPa CTYEHTOB I10]] PYKOBOJICTBOM
IpernosiaBaTes.

Marepuain: KOHBEPTEI.

Onucanue 3aJaHusl: OUH U3 YYaCTHUKOB UI'PbI BEIXOAUT U3 ayIUTOPHH, a
JpyTHe HAaUMHAIOT My coOnpath «demonan». OHM Ha3bIBAIOT T KA4ECTBa,
KOTOpBIE TIOMOTAIOT ITOMY YEJIOBEKY B 00y4IEeHNH MaTEMaTHKH, U
OTpHULATENIbHBIC KAUeCTBa, KOTOPBIE MEIIAIOT €MY CTPOHUTH JPY’KECKHE
OTHOIIIEHHS C IPEAMETOM MaTeMaThKa, HaJl KOTOPBIMU eMy HaJo0 paboTaTh,
YTOOBI OT HUX M30aBUTHCSL.

3aTeM Ka)k/10e KadecTBO OOCYKIal0T M OOJBIIIMHCTBOM T'OJIOCOB BBIOMPAIOT 5 —
7 xauectB. [Tocne 3TOro Mx 3a4MTHIBAIOT TOMY, KTO BBIXOJIUII U3 8y JUTOPHU.
OTOT CTYAEHT UMEET IIPaBO 331aTh TOJIBKO OAUH BOIPOC, ECIH €MY YTO-TO
HenoHsATHO. Urpa npoaoimkaeTcs 10 TeX 1op, MoKa eCTh JKEJNAIOIIIe Y3HaTh O
ce0e MHEHHE COKYPCHHKOB.

B koHIIe UTphI TOT, KTO y3HaI HH(OpMaLHUIO O cede, 0TBEYaeT Ha BOIIPOCHI:
1. Yto HOBOTO THI y3HAJ O ce0€ BO BpeMs 3aHATHH TPYIIIHI?

2. YTO HOBOI'O ThI Y3HAJN O IPYTUX JTHOISIX?

3. YUro ThI XOTeN OBI U3MEHUTH B cede 110 nToram paboTsl B rpymie?

4. KakuM 00pa3oM ThI cOOMpaCIIbCs 3TO CAenaTh?

OTBeTHI Ha 3TH BONPOCH! YICHUK 3aIMCHIBACT HA JIUCTE OyMaru ¥ MOMeEIacT
ero B KoHBepT. KoHBepT moamuceiBacTcss W OyIeT OTMIpaBlICH aapecaTy
yepe3 MECsIII.

PM 1

BJIAZCHHUC HaBbIKaMH HOSH&B&TQHBHOﬁ, y‘Ie6HO-HCCHeHOBaTeHBCKOﬁ n HpOGKTHOﬁ JACATCIBHOCTH, HABBIKaAMHW Pa3pCHICHUA
HpO6J’I€M; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATECJIBHOMY IIOMCKY METOHOB PEHICHUSA IPAKTUICCKUX 3aaad, NPUMEHEHUIO

Ppas3JIMIHbIX MCTOJOB ITO3HAHNA.

3naem:

CTpyKTypy NpPOEKTHOM M HCCIIEA0BATEIbCKOM
JICATCIPHOCTH, KOTOpas  BKJIOYaeT  oOIme
KOMITOHCHTBI:

1. IToctaHOBKa TIPOOIIEMBI, CO3aHUE TPOOIIEMHOM
CUTyaluy, oOecTeynBaromeii BO3HIKHOBEHHE
BOIIpPOCa, apryMEHTHPOBAHHWE AKTYyaJbHOCTH
MPOOIIEMEI.

2. BoigBmwkenwe rumotessl,  (HopMyTHUpOBKa

THIOTE3bI M PACKPBITHE 3aMBICIIa UCCIICIOBAHNS;
3. [TnannpoBanue HCCIICI0BATEIILCKUX
(IpoeKTHBIX) paboT H BEIOOP HEOOXOAMMOTO
MHCTPYMEHTapUSL.

4. Tlouck pemeHust NpoOJIEMBl, TPOBEACHHE
uccie0BaHus (IPOEKTHBIX paboT) C MOITAHBIM

1. TIlocraHoBka mHpOOJEMBI, CO3JaHUE  NPOOJIEMHOU
obecrieunBaonied  BO3HHMKHOBEHHWE  BOIPOCa,
aKTyalbHOCTH 1pobiemsl. [IpuBenTe npuMepsl.

2. BplaBwxeHue THIOTE3bl, (OPMYINPOBKA THUIOTE3bl W  PaCKpHITHE
3aMbICIIa HCClieIoBaHust. [IpruBeuTe IPUMEpHI.

3. IlmaHupoBaHWE HCCIEIOBATEABCKAX (TIPOCKTHBIX) pPabOT W BBIOOD
HEo0XoAuMOoro nHeTpymeHTapus. [IpuBeanTe npumMepsl.

4. Tlouck perieHus MPOOJIEMbI, TPOBEACHUE HCCISAOBAHUS (TIPOCKTHBIX
paboT) ¢ MOATAMHBIM KOHTPOJEM M KOppeKiel pe3ynbTaroB. [IpuBenure
HpUMEpBHI.

5. IlpencraBnenue (M3710KEHHE) PE3YJIbTATOB UCCIEIOBAHMS MITH IIPOAYKTa
NPOEKTHBIX PabOT, €ro OpraHu3alys C LEIbI0 COOTHECEHHS! C THIIOTE30H,
oopMIIeHHE PE3YNIBTaTOB JEATENFHOCTH KaK KOHEYHOrO IPOJYyKTa,
(opmynupoBaHe HOBOTO 3HaHUsL. [IpuBeanTe MpUMeEpHI.

6. OGcyXIeHue U OLCHKA TOJIyYeHHBIX PE3yJbTaTOB M IIPUMEHEHHE HX K

CHUTYyallNH,
apryMeHTHpOBaHHUE
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KOHTPOJIEM M KOPPEKIUeH pe3yIbTaToB.

5. TlpencraBnenne (M3JI0KEHUE) pE3YJIHTATOB
WCCIIEJIOBaHMSl WM MPOAYKTA MPOEKTHBIX paboT,
ero OpraHu3alys C LEIbI0 COOTHECEHUA C

THIIOTE30H, odopmircHHE pe3yibTaToB
JCATCIIBHOCTH ~ KaK  KOHCYHOIO  IMPOJYKTa,
(hopMyIHpOBaHUE HOBOT'O 3HAHHUS.

6. OOcyxmeHne ®  OIEHKa  IOJYYCHHBIX

pe3ylbTaTOB ¥ INIPUMCHEHHE
CUTYaIHsM.

NX K HOBBIM

HOBBIM CHUTYaIisiM. IlpuBeanuTe mpuMepsl.

Ymeem:

1. Bunets npobiemy.

2. CTaBUTH BOTIPOCHI.

3. Beigurats rumoTessl.

4. CTpyKTypUpOBaTh TEKCTBHI.

5. JlaBatb omnpezeneHye NOHATHSIM.

6. [TnannpoBanue HCCIIEI0BATENBCKUX
(mpoekTHBIX) paboT W BHIOOp HEOOXOIUMOTO
MHCTPyMEHTapUsL.

- BBIJEJEHME MaTepuaja, KOTOpBI  Oyner

MCIIONIBb30BaH B MCCIICIOBAHUU
- mapaMeTphl (TOKa3aTenH) OICHKH,
(KOMUECTBEHHBIC W KAUECTBEHHBIC);

- BOTIPOCHI, NIpe/iIaraeMble [Uist 00CYKACHHS, H TIp.

aHaJIn3a

7. Tlouck pemeHuss mnpoOIEMBI, TPOBEICHUE
uccieoBaHui (IIPOEKTHBIX PadoT) C IO3TAIHBIM
KOHTPOJIEM M KOPPEKLHMEH Pe3yJIbTaTOB BKIIOYAIOT:
- yMEHHUE HaOJII0JaTh;

- YMEHHS ¥ HaBBIKH ITPOBEJCHNUS SKCIICPUMEHTOB;
- YMEHHE JIeNIaTh BBIBOJIBI M YMO3AKIIIOUCHHS;

- OpraHu3aunyio HaOJIIOACHMS, IUIAHUPOBAaHHE U

MIPOBEICHHE MPOCTEHIINX OIIBITOB JUTST
HaXOXJICHUS  HeoOXoAuMoW wuHpOpMaMH H
MPOBEPKH THITOTES;

- HCITONTE30BaHNE pa3HBIX HACTOYHUKOB
nHpOpMaLNH;

- 00CY)XICHUE U OIICHKY TOJIyYCHHBIX PE3yJIbTaTOB
Y [IPUMCHEHHE UX K HOBBIM CHUTYAIIHSIM.

8. [IlpencraBnenue (M3JI0KEHUE) PE3YIHTATOB
UCCIICIOBAHUSL WM TPOJYKTa TMPOCKTHBIX padoT,
€ro OpraHm3alyiss C [eNbI0 COOTHECCHHS C
THIIOTE30M, O(OPMIICHUE pPE3yJbTaTOB JCSATEIb-
HOCTH KaK KOHEYHOTO MPOAYKTa, (POPMYIHPOBAHKE
HOBOT'O 3HAHHS BKJIIOYAIOT:

- YMEHHE CTPYKTYPHUPOBATH MATEPHAIT,

- o0cyxaenue, 00bSICHEHHUE, TOKA3aTeILCTBO, 3ATUTY
PEe3ysIbTaToB, MOJArOTOBKY, IUTAHUPOBAHHE
COOOIICHNS O NPOBCACHHM KCCIICAOBAHUS, €ro
pe3yibrarax U 3anmre (TOATOTOBKA BKITFOYACT HE
TOJIBKO COCTaBJICHHE TEKCTa, HO W IPE3CHTAIIHIO
MaTepUAliOB, WUIIOCTPUPYIOIINX, OOBSICHSIONINX,
JICMOHCTPHPYOIIIX Kak caMm mporiecc
UCCIICIOBAHMS U €TO CPEJCTBA, TAK U PE3YJILTATHI);

IIpoBenuTe SMIUPUYECKOE HCCIECIOBAHUE, MCIOIbB3Ys AJTOPUTM NEUCTBUIN
o Teme «[lepenncey HaceIeHUI.

OMIIpHUIEcKoe UCCIeOBaHIE — ITO YCTAHOBJICHHE HOBBIX ()aKTOB, HA
OCHOBE MX 00001IeHHS (HOPMYITUPYIOTCS SMITHPHIECKUE 3aKOHOMEPHOCTH.
Omanwt nposedenus ucciedo8anus

1. Co3manue npobaeMHO#t cutyarmu, GopMyITUPOBAHUE TTPOOICMBI, THITOTE3BI.
2. TTonroToBKa K NPOBEICHHUIO HCCIICIOBAHUS:

- BBIJICJICHUC MaTepUaia, KOTOPBIA OYAET HCIIOIb30BaH B UCCIICIOBAHUN;

- mapameTpsl (IIOKa3aTeNM) OICHKW, aHajdu3a (KOJNUYCCTBEHHBIC U
Ka4eCTBCHHEIC).

3. Ilouck perieHust TPOOIEMBL.

4. TIpoBeneHue MCCIeIOBAHMSL.

5. VI3noxeHue pe3ybTaToB UCCIEAOBAHNS, NX TPEICTABICHIE.

6. OOcyxeHue, OIleHKA IMOJTYIEHHBIX PE3yJIbTaTOB.

- OIIGHKY TIOJNy4eHHBIX pe3yJbTaToB H HX
IPUMEHEHNE K HOBBIM CHTYaIIHsIM.

Hmeem npakmuueckuii onvim: IIpoBenute TeopeTHUECKOE MCCIEAOBAHUE, UCIIOJIb3Ysl AJITOPUTM ACUCTBUH
B  ydeOHO-HMCCIEMOBATENILCKOM W TPOEKTHOH | 1o TeMe « TpUroHOMEeTpUIeCKHue HEPABEHCTBAY.

JeSITeTTbHOCTH. Brmonaars TeopeTndeckue | Teopermdeckoe  HMcClIeIOBaHHE —  3T0  (OpPMyIMpOBaHWME  OOMIMX
HCCIIeIOBAHMSL. 3aKOHOMEPHOCTEH, TTO3BOJLIIOMINX OOBSICHUTH paHEee OTKPBITHIE (DaKkTBl M
TeopeTtrnaeckoe HCCIIEeIOBaHNE — 9TO | AMmHpHYEecKHe 3aKOHOMEPHOCTH.

(hopmympoBaHye 001X 3aKOHOMEPHOCTEH, Dmanwt nposedenus uccnedosanus

MO3BOJISIONIMX OOBSCHUTH PAHEE OTKPBIThIE (HAKThI
U OMIIUPUYECKUE 3aKOHOMEPHOCTH.
Dmanvl npogederuss uccied08aHus

1. ®opmynupoBaHue NpodIEMBI.
2. [ToAroToBKa K NPOBEIECHHUIO UCCIEIOBAHUS:
- IpeIBapuUTEIbHBIH aHAIN3 HMMEIOIIEHCs HH(QOpMaluK, BBIABHKECHHE
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1. ®opmynupoBaHue IPOOIEMBI.

2. [ToAroToBKa K MPOBEICHHUIO HCCIICIOBAHUS:

- OpeaBapUTENbHBIA  aHAIM3  HMCHOIIEHCS
UH(OPMAIIH, BHIABIKCHHE TUIIOTES;

- oTOOp MaTepuana, KOTOPBI OYAET UCIOIh30BaH
B HCCIICIOBAHUU.

THIOTE3;

- 0TOOp MaTtepuala, KOTOpbI OyJIET UCTIOIB30BaH B UCCIIEIOBAHHH.
3. IIpoBesieHne nccaeJOBaHUS:

- aHaJM3 U 00001IeHNE Pe3yIbTaTOB HCCIICTOBAHUSL.

4. Vznoskenue pe3ysibTaToB UCCIICIOBaHUsL, UX MPE/ICTABIICHHE.

5. O6cyxaeHue, OLEHKa MTOJYYCHHBIX PE3yJIbTaToB.

3. IIpoBeaeHHE UCCIICIOBAHUS:

- aHanm3 u 00001meHne pPE3YIIbTaTOB
UCCIICIOBAHMSI.

4. W3noxeHue pe3yibTaTOB HCCIICAOBAHMUS, HX
npe/CTaBjICHHE.

5. OO6cyxneHue, OIICHKA TTOJTyYE€HHBIX
Pe3yIbTATOB.

PM 2

TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHON WH()OPMAINOHHO-TIO3HABATEIIFHOW NEATEIBFHOCTH, BIIQJACHHE HaBBIKAMHU
MOJy4YEeHNsT HEoOXOoIMMONW WH(POPMAWU M3 CIIOBapeil pa3HBIX THIIOB, YMECHHE OPHUCHTHPOBATHCS B PA3NMYHBIX HCTOYHHKAX
HHPOPMALINH, KPUTHIECKH OIICHNBATh U HHTEPIPETHPOBATH HH(POPMAIIHIO, TIOTYIAEMYIO U3 PA3ITUIHBIX HCTOYHHUKOB;

YMEHHE WCIIONB30BaTh CPEIACTBa WHPOPMAIMOHHBIX WM KOMMYHHUKAIMOHHBIX TexHojoruid (mamee - WMKT) B pemenunn

KOIHUTHUBHBIX,

KOMMYHUKATUBHBIX W OpPraHU3allUOHHBIX 3adad C COGJ’HO,HGHI/ICM Tpe60BaHPIfI OpProHOMMUKH,

TCXHUKHU

6C3OH3CHOCTI/I, TUTUCHBI, pecypcocGepemeHI/m, IMPpaBOBbLIX U OTUYCCKUX HOPM, HOpM HH(l)OpMaHHOHHOﬁ 0€30I1aCHOCTH.

3naem:

®dopMupoBaHUs y4eOHBIX BO3MOKHOCTEH B
00J1aCTH UCIIOJIb30BaHMS HH(OPMAITHOHHO-

KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH

C HCITOJI30BAHNEM PECYPCOB OMOIHOTEK

u UnTepHeTa. KoMmbroTepHas npe3eHTanus.

1. Haiigute B cmpaBOYHOHN JHTEpaType TEepMHUH «rumepbonay. Kakue
WHTEPIPETANHN U 3HAYCHUS BB HAIUTA? YTO OTHOCHUTCS K MaTeMaTHKe?

2. HaiimuTe STUMOJIOTHYECKOE TOJIKOBAHUS TIOHATHS CHHYCY.

3. HaiimuTe STHMOIOTHYECKOE TOJIKOBAHMUS TIOHATHS «I1apajuIeIbHOCTDY.

4. HaiimnTe STUMOJIOTHIECKOE TOJIKOBAHHS MOHATHUS «MHTETPaID».

5. Haiinute cpencrBa UKT mnst pernenust ypaBHEHHH.

6. Haiimute cpenctea UKT s pemieHus CTATUCTHYCCKUX 3a/1a4.

Ymeem:

cO0p HHPOPMALIUYU B PA3IUIHBIX UCTOYHUKAX,
HEOOXOIUMYIO ISl PEIICHUS MATEMATUIECKUX
npoOJIeM, ¥ MPECTABIAThH €€ B MOHATHOH (opMme.
KomnbroTepHas mpe3eHTaIus.

1. CocraBbTe OMONMHOrpaUICCKHiA CITUCOK JIUTEPATYPHI IO TEME
«Pacmmpenne MoHATHS O YHUCIIE.

2. CocraBbTe OHOIHOTPAPIUCSCKUIT CITUCOK JIUTEPATYPHI 10 TEME
«[TpousBonHas GpyHKINMY.

3. CocraBbTe OHOIHOTPAPIUCSCKUIT CITUCOK JIUTEPATYPHI IO TEME
«YpaBHEHUS U HEPABEHCTBAY.

4. CocTaBpTe OnOMHOTpadUIECKUIl CIIMCOK JTUTEPATYPHI IO TEME
«TpuroHomeTpus».

5. CocraBbTe OHOIHOTpaIYECKUil CITUCOK JIUTEPATYPHI IO TEME
«KombuHaTOpHKa».

6. CoctaBbTe OHOIHOTpAPIUECKUIl CITUCOK JIUTEPATYPHI TI0 TEME
«CtepeomeTpusi».

HUmeem npaxmuueckuii onvim:
Ocy1ecTBisTh pacuIMpeHHbIH
uHpopMalMK  C MCIOJIb30BAHUEM
6ubmmoTek u MuTepuera.

MOUCK
pecypcoB

HaxonuTh B pa3nuyHbIX HCTOUHUKAX
UHPOPMALIUIO, HEOOXOAUMYIO JUIS PCIICHHS
MaTeMaTHYCCKUX MPOOJIeM, U MPEICTABISATh €¢ B
MOHATHOH (opMe; IPUHUMATD PEUICHUS B
YCIIOBUSAX HETIOJTHON ¥ H30BITOUHOM, TOUHOU 1
BEPOSITHOCTHON MHpopMaiuu. KommbroTepHas
TIPe3EHTAIIHS.

1. TBopueckwuii mpoekT mo Teme «MccnenoBanue GyHKIMN 1
noctpoenue ux rpadukos cpencrsamu UKT». KommbroTepHas
TIpE3CHTALHNS.

2. TBopueckuii mpoekT mo Teme « M3yueHue cnocoOoB
pemeHus 3a1ay cpencrsamu nHbpopmaTuku. Haxoxnenue
CKOPOCTH 7Sl TIpoIiecca, 3aJaHHOTO (DOPMYIIOi».
KomnbroTepHas npe3eHTausi.
3. TBopYecKwii MPOEKT IO TEME
HNCYHUCJIICHUA B TCOMETPUN U (1)I/ISI/IKC>).
4. TBopueckuii MpoekT 1mo Teme «Co3maHue MOIBMKHBIX YePTeKEH s
pemenus 3aaa4d cpeactsamu UK T».
5. Tsopueckuii TPOEKT TIO TeMe
nporpamme Mathcad».

6. TBOp‘IeCKI/Iﬁ MPOCKT MO TEME ((MaTeMaTI/I‘{eCKOC MOACINPOBAHUEC
KaKk METOA MU3Yy4YCHHUA TCOpUU BCpOﬂTHOCTeﬁ u MaTeMaTH‘IeCKOﬁ
CTAaTUCTHUK».

«[IpumeHeHHE WHTETPATBHOTO

«Pemenne TpPeyrolmbHUKOB B

PM 3

BJIaJICHUEC A3BIKOBBIMU CPEACTBAMU - YMCHHC SCHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHUA, UCIIOJIB30BATh aJICKBATHBIC

A3BIKOBBIC CPEACTBA.

3naem:

1. I'pag-cxema (muneiinas u pazeemeréunas) (Cnocod MOJETUPOBAHUS
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Bocrpusitue  yctTHOM M TMCHbMEHHOM — peuw,
OTIpEIeIISATh TIOHSITHS, MOHUMATb  CMBICH
MOCTABJICHHON 3amaud. Pa3ButHe CrmocoOHOCTH
00OCHOBBIBATH CYXKJIEHUS, MIPOBOJUTD
KIacCu(UKAIUI0 MATEMATUIECKUX OOBEKTOB.
IIpuéM normyeckoro 3amoOMHHAHUS Y4COHOM
HHQOPMAIMK  CaMOIIPOBEPKY II0  BOIPOCaM
yueOHHUKa MM BOIIPOCAM, COCTAaBICHHBIM CAMUM
yUalmuMcs; Tepecka3 B Iapax C OMOpod Ha
KOHCIIEKT,  IDIaH, rpap-cxeMy ©  TIp.;
COCTaBJIEHWE  YCTHOM  WJIM  TMHUCbMEHHOU
AHHOTAIMM y4eOHOTO TEKCTa C OIOpOoH Ha
KOHCIICKT; COCTABJICHHC CBOHBIX Ta0JHII, rpad-
CXEM U Tp.; MOATOTOBKY JOKJIaJ0B U HAMUCAHUE
pedepatoB  TekcTa  JABYX ~ BHIOB @ —
KOHCTaTHPYIOIIET0O M KPUTHYECKOTO — C
OMOpPOil Ha KOHCHEKT, IUIAaH TEKCTa MO OJHOMY
WIA HECKOJBKMM HCTOYHUKAM, B TOM YHUCIE C
omopoii Ha WHTepHeT U myOIWKanud B
CpeICTBaX MacCOBOM HH(pOPMALHH.

JIOTHYECKOH CTPYKTYphI TEKCTa TPEICTABISIONIMNA CcOO0OW rpadudeckoe
U300paKCHUE JIOTHYCCKUX CBS3€H MEXKAY OCHOBHBIMH TCKCTOBBIMH
CyOBbeKTaMH TEKCTa TI0 TeMe: « BUIbl MHOTOTPaHHUKOB U TEJI BPALICHUS.

2. Ilpuém mesuposanusi npenacTaBiser cobod (opmynaupoBaHue
OCHOBHBIX TC3HCOB, IIOJIOKCHHA W BBIBOJJOB TCKCTa IO TEMeE:
«[IpousBoaHast GYyHKIUNY.

3. Ilpuém cocmasnenuss c800HOU Mabauybl TMO3BOMSICT O00O0OIINTH WU
CHCTEMaTH3HPOBATh YueOHYI0 HHpOpManuio 1o Teme: «VHTerpaby.

4. Ilpuém xommenmuposanus (SBISETCS OCHOBOM OCMBICIEHUS U
MOHMMAaHUA TEKCTa W TPEACTaBIsIeT Co00il CcaMOCTOATENBHOE —pac-
CY)XICHHE, YMO3aKIIFOUEHHE U BHIBOIBI 10 TIOBOTY POYUTAHHOTO TEKCTA):

5. Ilpuém nocuyeckoco 3anomunanus yuebHou ungopmayuy COCTaBICHHUE
MUCBMEHHOM aHHOTAIlMKM y4YeOHOro TeKcTa ¢ omopoil Ha WHTepHET M
nyOlMKauu B CPEICTBaX MAacCoBOM HMH(OpMAamuu 10  TeMe:
«McTopruecKue U CTApPHUHHBIC 3329y,

6. Vcsausarowee umenue BKIHOYACT CICAYIOIIUEC MNPUEMBI (yMEHHE
OTBEYAaTh HAa KOHTPOJBHBIC BOMpOChl): «KBajgpaTHble ypaBHEHUS U
HCPABCHCTBAY.

Ymeem:

CTpyKTypUpOBaTh 3HAHUA, O0CO3HAHHO u
MPOU3BOJILHO CTPOUTH PEUEBOE BBHICKA3BIBAHUE

B YCTHOH M MUCHMEHHOM (opMe.

PaGorats c MaTeEMaTHYECKHM TEKCTOM
(cTpykTypupOBaHHE, W3BJICYCHHE HEOOXOAUMOU
uHpopmanuu). [IpoBomuth  HHGOPMAIHOHHO-
CMBICIIOBOM aHAIIU3 JIGKIUH U y4eOHOTO TEKCTa,
pacro3HaBaTh JIOTHYECKHU HCKOPPEKTHBIC
BBICKA3bIBaHMs, OTJIMYATh THIOTE3y OT (akra.
CoCTaBJISITh TEKCT HAYYHOTO CTHIIS, PACCyXK/IaTh U
0000maTte. CnocoOHOCTP K SMOIMOHAIHHOMY
BOCTIPHATHIO MaTEeMAaTHIECKHX OOBEKTOB, 3alad,
pELICHUH, pacCyKaAECHUH.

1. CoctaBbTe JIOTHKO — MaTeMaTHYSCKUH aHanu3 TeMbl «VppannoHanbHBIE

YPaBHCHHSD».
2. CocTaBbTe JIOTHKO — MAaTeMAaTHYEeCKH aHamu3 TeMbl «DJIEMEHTapHbBIE
GhyHKIAN.

3. CocTaBbTe JOTUKO — MaTEMATHICCKHH aHau3 TeMBbI « JlorapupMudeckue
HEPaBCHCTBAY.

4, CocraBbre JIOTHKO - MaTeMaTHYECKUi aHajau3 TEMBI

«Tpuronomerpuueckue npeodpasoBaHUs.

5. CocTaBbTe JIOTMKO — MaTeMaTHYECKUH aHaIN3 TeMbl « MHOTOTpPaHHUKHY.
6. CocraBbTe JIOTMKO — MareMmarHdeckuid ananmu3 Tembl «OOBEMBI Ten
BPALLCHUSY.

Hmeem npakmuueckuit onvim:

[IprMeHATP MaTEeMAaTHYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIHIKY, WCIOJB30BATh Ppa3IMYHBIE S3BIKA
MaTEeMaTHKH (cmoBeCHBIH, CUMBOJINYCCKUH,
rpadudecknii). [IpoBOIUTE apryMEeHTHPOBAHHEIC
pacCyXIeHHus, AenaTh JIOTHYECKA OO0OCHOBAaHHEBIC
BBIBOJIbI; TPHUBOJUTH J0Ka3aTelbCTBA; OTIMYAThH
JIOKa3aHHbIE YTBEPXKICHUS OT HE JOKa3aHHBIX;
SICHO, TOYHO ¥ TPAMOTHO BBIpa)KaTh CBOM MBICIH B
yCTHOM U nHMcbMeHHOHM peun. IlpuBoguts
MPUMEPHI U KOHTPIIPAMEPHI.

PaccmaTpuBaTh MHpOpPMANHWIO, TaHHYIO B HECKOJb-
KUX pa3InaHBIX (opmax (BepOaybHOM, YHCIIOBOM,
MPOCTPaHCTBEHHO-BU3YaJIbHOM), B UX B3aUMOCBS3U
U CIIeNIaTh HA 3TOM OCHOBE BEIBOJIBL
YcraHaBaMBaTh XapakTep CBS3HM YacTeil mHpopMa-
UK, KOTOpas IPEICTaBlIicHA B BUAC TaOHI,
rpauKoB, JUArpaMM H TIp.

1. TBopueckuit mpoekT mo Teme «Jmarpammpl. Tabmuiel. Cxembl. Bumsl,
TIPUHITAIIE] TIOCTPOSHHS ¥ IPUMEHEHHE.

2. TBopueckmii IPOEKT 1Mo TeMe «MaTeMaTHIeCKHe CUMBOJIBI U 3HAKH, HX
TIPUMEHEHHUE.

3. TBopueckmii MPOEKT Mo TemMe « [IpuMepbl M KOHTPIPHUMEPHI IMPH
JI0OKa3aTeNbCTBE TEOPEM MATEMATHUECKOTO aHAJIN3ay.

4. Tpopueckuil TPOCKT MO TEeMe «OnucatenbHbI  XapakTep
MaTEeMaTHYECKUX MOJICNICH U UX CBSA3b C MATEMATHYCCKUMHU (POPMYIIaAMUY.

5. TBopueckwuii mpoekT mo TeMe «I'paduka B IpOrpaMMUPOBAHHUI.

6. TBopueckuii npoexT no teme «MHpOpPMAIIMOHHBIE NPOTPAMMBbI JUIS
MOCTPOCHUS POCTPAHCTBEHHBIX QUTYP U CEUCHUI.

PII 6

BJAaJCHIEC OCHOBHBIMU IOHATHSAMH O IUIOCKMX M TPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (UTYypax, MX OCHOBHBIX CBOHCTBAX;
c(hOpMHUPOBAHHOCTS YMEHHS PAcHO3HABATh HA YepTEKaX, MOJEIAX M B peabHOM MHpE TeOMeTpHUYecKre (PUryphl; IpUMEHEHHE
W3yYeHHBIX CBOWCTB T'€OMETPHYECKHMX GUTyp u (GOpMyJT Ui pEHIeHHS TeOMETPHYECKHX 3afad M 3a7ad C MIPaKTHIECKUM

COJICPIKAHUEM.
3naem: 1. HunwHOp — 370 ...
Teomempusn 2. YCceueHHBIH KOHYC — 37O ...

B3auMHOe pacmosioKeHHe MPSMbBIX U IUIOCKOCTEH
B mpoctpaHcTBe. OCHOBHBIE MOHITHS 00
00BEMHBIX T€OMETPUYECKHX TeNlaX, UX OCHOBHBIC
cBoiictBa W mnpu3Haku. [IpencraBieHue o
OpaBUIBHBIX MHOTOTPaHHHKax (TeTpasap, Kyo,
OKTadAp, IOJEKadaAp, HKOCAdIp) M O Tellax

3. [lepeuncauTh 3JEMEHTHI KOHYCA.

4. TlepeyncIUTh JICMEHTHI IIapa.

5. JlaTe ompeencHre 0cu KOHYca.

6. late ompenencHue pajanyca HUIAHAPA.

7. 3anucath (OpMYIIBI IS TUTOIIAH OOKOBOW U MOJTHOW OBEPXHOCTH
KOHYyCa ...
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BpamieHHa. Pacro3HaBaTh Ha  MOJENAX U
yepTexkax, BUAbI cedeHud. Popmynbl IIIOIIaneH
00KOBOH U MOTHOM MoBepXxHOCTEH. POpMYIBI 00B-
eMoB. MeTton BBIUMCICHHS O0BeMa dUepe3 OIl-
peleNeHHbIM HHTETPal.

8. Uto sBIsIeTCS pa3BEPTKOM MHIHHIPA?

9. 3anucartp GhopmyiTy A1 IUIOMIAIH [mapa. ..

10. Yro sBIsIETCS OCEBBIM CEUCHHEM YCEUEHHOTO KOHyca?

11.Cnenats yepTeXH IIIMHAPA U KOHYCa U MIOKa3aTh CEYCHUS ITUX Tell.

Ymeem:

T'eomempus

Pacno3naBaTh M aHanIM3MpPOBAaTh Ha UEPTEXKaX,
MOJENAX M B pEaJbHOM MHpE: B3aUMHOE pac-
MOJIOXKEHUE MPSIMBIX M IUIOCKOCTEH B MPOCTpaH-
CTBE U TeOMeTpUYecKue Tena. BbINOIHATH
4epTe’KH 10 YCIOBHUIO 3aJaud U CTPOUTH
pa3nuuHble BUIBI cedeHUH. [IpuMeHATs OCHOBHBIE

1. Cpenaiite puUCyHOK KOHyca, 0003HA4YbTE€ €ro: OCHOBaHHWE, BEPIIUHY,
BBICOTY, 00pa3yromIyIo.

2. 3anummte GopMyiy oObEMa NMPSIMOYTOJIBHOTO Iapajulelieliuiesia U ero
4yeTBEPTOH UacTH. ..

3. B xybe ¢ pebpom 2 cM npoBeieHO AMaroHaibHOE ceueHue. Yemy paBeH
00BEM K101 U3 MOJTYYEHHBIX YacTer?

4. CropoHBI PaBHOCTOPOHHETO TpEYroJbHMKAa paBHbl 3 M. Haiinure
paccrosiHue /10 MJIOCKOCTH TPEYroJIbHUKA OT TOYKM P, KoTopas HaxoauTcs

CBOMCTBA, IIPU3HAKH, (AKTBl, (OPMYNIBI IS | Ha PACCTOSHUU 2 M OT KaXION U3 €ro BEPILUH.
PEIICHUA CTEPEOMETPHIECKHX  3a7ad (YMETh MX | 5 Hajijure paccTosume MexkLy Toukamu B (-2;3;0)uC(3;4;-2).
BBIBOANTH).  Mcrmonp3oBaTh  MPHOOpPETCHHBIE N . . .

. 6. CTOpPOHBI OCHOBAaHHWH YCEYEHHOH NpPaBMJIBHON TPEYrOJbHON MHUpaMHUIBI
HAaBBIKH B IPAKTHYECKOH HEATENBHOCTH UL 5 5 E 5 5

. | paBHBI 2cM 1 6 cM. BokoBas rpanb 0o6pa3yeT ¢ GONBIINM OCHOBAHHEM YIOJ

BBIYNCIICHUS 00BeMOB U miomanei | P p pasy y
TIOBEPXHOCTEA. 60° . Haiigute BoICOTY (B CM).
Hmeem npakmuyeckuil onvim: 1. B npaBuibHOM 4YeTHIPEXYTOJbHOW YCEUCHHOW NHMpaMuie CTOPOHBI
Teomempusn ocHoBanudi 8 M m 2 M. Beicota paBHa 4 M. Haiimure miomniaas moiHON

PacrniozHaBaTh B OKpY’KarolleM MHUpE MPEAMETHI -
NPOCTPAaHCTBEHHBIE (OPMBI, TeNa; BBIIOJIHATH
YepTeXXd 10 YCIOBHIO 3ajadd. HaxoauTs
HEW3BECTHBIE JJIEMEHTHI, IUIONIA I U OOBEMBI Ted,
CTPOHMTb pa3iIuuHble cedeHus. VcciemoBaHus
NPAKTUYECKUX CHUTYyallMd Ha OCHOBE HM3YYCHHBIX
(hopMyn W CBOWCTB NMPOCTPAHCTBEHHBIX (OPM H
T, HCTIONB3YS pu HEOOXOIUMOCTH
CIIPABOYHUKH M BBIYHCIIUTEIIBHBIC YCTPOMCTBA.
V3mepsarb MIMHBI OTPE3KOB, BEIUYUHBI YIJIOB,
UCMONIB30BaTh  (GOPMYJBI  JIJISI  HAXOXKJCHUS
HEePUMETPOB, Iomanei u 00BeMOB
TEOMETPHYCCKHX (DUTYP H TEll.

IOBEPXHOCTH (B M2).
2. CropoHa OCHOBaHMS NPABHIBHOH  YETBHIPEXYTrONBHOH  MPH3MEI
ABCDA,B,C,D, paBna 3, a OGokoBoe pebpo 4. Haiinure mniomans

CEeUeHHus,, KOTOpoe MPOXOAUT yepe3 cTopoHy ocHoBaHusi AD u Bepumny
C,.

3. AbOOM CTepEOMETPHUUECKHX YepTekeil (Mpu3Ma, MUpaMUAa, [HIHHID,
KOHYC, IlIap — OCHOBHBIE: BHJIbI, UX 3JIEMEHTHI, CBOMCTBA, IPU3HAKH, (DAKTHI,
(hopMyIIBI; ceueHwus).

4. Taopueckuii mpoexT «KirodyeBble 3afadM MO CTEPEOMETPUM M UX
MPUITOKEHUS.

5. TBopueckwuii npoekT «H. U. JlobaueBckuii. McTopus nsroro nocrynara».
6. TBopueckuit mpoekt «OT 3emiemepus k reomeTpun. [Iudarop u ero
mkoiia. Ganec. Apxumen. IlocTpoenue npaBUIbHBIX MHOTOYTOJIbBHUKOBY.

PII 8

BJIaJICHNEC HABBIKAMHU HWCITIOJIB30BAHNA TOTOBBIX KOMITBIOTCPHBIX IPOrpaMM IpH pCIICHUM 3a/1a4.

3naem:

MPOTPaMMHBIE IPOAYKTBI U HX OCHOBHBIE
xapakrepuctuku (Microsoft Word;

Microsoft PowerPoint; MicrosoftExcel);
CYIIHOCTb Pa0OTHI ¢ KOMIIBIOTEPOM KaK CPEICTBOM
yrpasieHus: HHQOpMaIHeH;

CYIIHOCTh pPabOThI B HWHTEPHETE M MOJIYYCHHUS
UH(POPMALIUY B TIIOOATBHBIX CETAX;

3JIEMCHTHI BEIYHUCITUTEIIEHOM MAaTEeMAaTHKWY;
TEXHOJIOTHIO cOopa aHanm3a W 00pabOTKH
MaTeMaTu4ecKon HHPOPMAIHH;

0 CTaTHCTHYECKUX METO/IaX MCCIICAOBAHUS U
00paboTku MHpOpMAITUH.

1. 3anumuTe anrOPUTMBI ICHCTBHIA MTPH MMOCTPOCHUH I'paGUKOB QYHKITHHA B
nporpamMMmubix  npoxaykrax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

2. 3amumuTe anrOpUTMBI AEUCTBUH TP MOCTPOCHUHN AUArpaMM B
nporpammubix  mponyktax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

3. 3anumure aNropuTMBbl ASHCTBUH IPU PELIEHUU YPaBHEHUI! B
nporpammubix  mponyktax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

4. 3anumure aNrOpUTMBl JEUCTBHH INpH 00pabOTKE CTaTUCTHYECKUX
JAHHBIX B MPOrPaMMHBIX MPOIYKTax (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel).

5. 3anmmuTe anroOpUTMBI IEWCTBUN IPH BBIYHUCIICHUH ITPOU3BOIHBIX B
nporpamMmubix  npoxaykrax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

6. 3amumuTe AITOPUTMBI JEHCTBUH TPH BBIYUCICHUN ONPEICIEHHBIX

MHTETPaJIOB B MPOrPaMMHBIX HPOJYKTaxX (Microsoft Word,;
Microsoft PowerPoint; MicrosoftExcel).
Hcnonb3oBaTh nporpammusle  mpoayktel  (Microsoft Word,;

Microsoft PowerPoint;
HpOGKTHI)IX SaﬂaHHﬁ.

MicrosoftExcel) npu BbImOJIHEHHH Pa3THYHBIX

Ymeem:

KJ1acCU(UIMPOBATh IPOrPAMMHBIE TPOIYKTHL,
BBITIOJIHSATH CAMOCTOSITENIbHBIA MOUCK
HHPOPMAIH HEOOXOAUMOM IS PEIISHUS
MaTeMaTHYeCKHX U MPHUKIAHBIX 3a/1a4;
UCIIONb30BaTh, XPaHUTh W  IMepepadaThiBaTh
MHPOPMALIUIO C TPUMEHCHHEM

BBIYUCITUTEIILHON TEXHUKH;

HoTy4aTh HHOOPMALIUIO U3 TI00aNBHBIX CEeTeH,
MI03BOJISIFOIYIO PACIIMPHUTH CBOI YPOBEHb 3HAHHUH.

Hcnons3ys NporpaMMHbBIC TIPOJYKTHI (Microsoft Word,;
Microsoft PowerPoint; MicrosoftExcel) Beimonaute ciaenyromue 3aqanus

1. ITocTpoiite TpaduKi OCHOBHBIX AJIEMEHTAPHBIX (YHKIINH.

2. I[MocTpoiiTe pa3audHbIe TUATPAMMBL.

3. Pemmre mpocTedmMe TPUTOHOMETPHUUECKHE,
norapu(pMHUIECKNE YPaBHEHHS.

4. Tlo cTaTHCTHYECKUM JaHHBIM YCIEBAaCMOCTH Balllel TPYIBl HaimuTe
MeMaHy, MOJly, CpeiHee KBaJpaTHUECKOoe, MUCIEPCHUI0 U MaTeMaTHYecKoe
OJKUJIaHUE.

5. CoctaBbTe TaOJIMIY OCHOBHBIX ITPOM3BOAHBIX.

IIOKa3aTCJIbHBIC U
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6. CocraBbTe TabIMIy OCHOBHBIX HHTCTPAJIOB.

Hcnons30BaTh nporpammebsle  npoxayktel  (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel) npu BeImOJAHEHHH pa3IUYHBIX
MIPOCKTHBIX 3aJaHUH.

Hmeem npakmuueckuii onvim:

MeToaMi 0o0pabOTKM W  HMHTEPIPETHUPOBAHUS
Pe3yIbTaTOB SKCIEPUMEHTA;

OCHOBHBIMHM METOJ[AMH, CIIOCO0aMHU U CPEICTBAMU

06paboTku
CrielfajbHbIE
peuute

CpencreaMm,  pEeKOMEHIYEMBIM ISl  KOMIIBIOTEPHOM
MaTeMaTH4eckol wWHpopManud (SIEKTPOHHBIE TaOJHIIbI,
MaTeMaTHYeCKHe MaKeThl MPOrpaMM, OHIIAHH-KaIbKYJISITOPbI)
CJIe/TyOLIHE 3a/1a9H:

MOJTyYeHHS, XpaHeHUsI u nepepabotku | 1. Haiiqure urcio MappyTtoB u3 ropoja A B ropoa B uepes ro-
UHpOpPMALUY; poxn C, ecnu u3 A B C BenyT 3 mopory, uz C 8 B — 5 mopor.

OCHOBaMH pabOThI ¢ KOMIIBIOTEPOM Kak cpenctBoM | 2. Hamo mepecnats 6 cpounbix muceM. CKOJIBKO CYIIECTBYET CIIO-
yIpaBiICHUS uHopMaImu Ha ypoBHE, | cOOOB Mepenaun, eCiii Kax10€ MUCbMO MOXHO MEPEAATh C JIFOObIM 13
MO3BOJISAIOIIEM — WCIIONIB30BaTh  KOMIBIOTEPHYIO | 3 KypbepoB?

TEXHUKY H 3. B TypHHEpe pa3bIrpsIBacTCs TP MeAaiu (30510Tast, cepedpsHas,
CIICIIHAT3UPOBAHHEIE KOMIBIOTepHBIE | OpoH30Bas) cpemu 10 komana. CKOJIBKO BAPHAHTOB PA3IMIHBIX TIPH30-
TPOTPAMMBI. BBIX TPOEK?

4. CKOJBKUMH cTIOcO0aMH MOKHO BBIOpaTh 10 kHUT 13 157

5. CKOJIBKO CyIIECTBYET MEPECTAHOBOK U3 OYKB CJIOBA «KOJIO-
60K»?

6. CkonbKMMH crioco0aMu MOXHO 17 yenoBek pa3OoUTh Ha TpU
TPYIIBL: ABE 10 5 ¥ 0AHY U3 7 4enoBek?
Hcnonb3oBaTh IpOorpaMMHbIe
Microsoft PowerPoint;
NPOEKTHBIX 3aJIlaHUH.

MIPOJYKTHI

(Microsoft Word;
MicrosoftExcel) npu BbImOJIHEHHH Pa3THYHBIX

Bonee moxpoOHO cMOTpu (DOHABI OLEHOYHBIX CPEACTB UIsi KOHTPOJS YPOBHS CHOPMHUPOBAHHOCTH IPEIMETHBIX PE3yJIbTaTOB B

paMKax M3ydeHHs IpeaMeTHOH obmactn «MaTtemaTnka M HH(OpMaTHKa» yIeOHOTo npenMeTa «MaTeMaTukay.

7.2. MeToanyecKue peKOMeH/IAlMH K ONpeae eHUI0 MPoueaypbl OLeHUBAHUS 3HAHMI,
YMeHHii, HABBIKOB U (MJIM) ONbITA AeATeIbHOCTH, XapaKTePHU3YIOLIUX 3Tanbl (OPMUPOBAHUA
pe3yJbTaToB

Pabouast yueOHast mporpaMMa IUCITUILTAHBI COACPIKUT CIEAYIOIINE CTPYKTYPHBIC JIEMECHTHI:

- TIepeueHb KOMIICTEHIMH, (POPMUPYEMBIX B PE3y/IbTaTe W3YyUCHHs JUCIUIUIMHBI C YKa3aHUEM
ATANoB X (OPMHUPOBAHUS B IPOIIECCE OCBOCHUS 00pa30BaTEIBHON MPOTPAMMBIL;

- THTIOBBIE KOHTPOJIBbHBIC 3alaHUs WM WHBIC MaTepHajbl, HEOOXOIUMBIC ISl OLICHKHA 3HAHWH,
YMEHUH, HaBBIKOB M (MJIM) OIbITa JEATENBHOCTH, XapaKTepU3YIOIUX HTanbl (OPMHPOBAHUS
KOMIIETEHIIM B TPOLIECCE OCBOEHHUS 00pa30BaTEeNIbHONW IMporpamMMmbl (nanee—3aiaHusi). 3aJaHus IO
KaX/10i KOMIETEHIIUH, KaK [IPABUIIO, HE JOJDKHBI TOBTOPSATHCS.

TpeGoBanus 110 (OPMUPOBAHMIO 3a1aHus Ha oneHKy SHAHHUH:

- 00ydJarouuiicss OMKEH BOCHPOM3BOJIUTH M OOBACHATH y4eOHBIH MaTepuasn ¢ TpeOyeMoid
CTETICHBIO HAYYHOW TOYHOCTH U TTOJTHOTHI;

- TPUMEHSIIOTCSI CPEICTBa OIECHUBAHUS KOMIICTCHIIMN: TECTHPOBAHUE, BOIPOCHI MO OCHOBHBIM
MOHSATHUSM TUCIHMILIHHEI U T.11.

Tpe6oBaHus 10 (HOPMUPOBAHHIO 3a1aHus Ha olienky YMEHHH:

- oOydaromuiics JOJDKEH — pellaTh THUMOBbIE 3a1aud (BBIOMHATH 3a/JaHUs) Ha OCHOBE
BOCIIPOM3BEICHHSI CTAaHIAPTHBIX aJITOPUTMOB PELICHUS;

- TMPHUMEHSIOTCS CIEAYIOIINE CpPEACTBAa OLIGHMBAHMS KOMIIETCHIMI: TMPOCThIE CHUTYallMOHHBIE
3aJaud  (3alaHusl) C KOPOTKMM OTBETOM WJIM TPOCTBIM JEHCTBHEM, YIpPAaKHEHUS, 3aJaHus Ha
COOTBETCTBHUE WJIM HA YCTAHOBJICHUE MPABWIIBHOM MOCIIEIOBATEIIBHOCTH, 3CCE U APYTOEL.

TpeboBanuss mo QGopMUpPOBAaHWIO 3amaHUs Ha OIEHKY HaBeikoB U (wnmm) OIIBITA
JAEATE/IBHOCTH:

- 00yvaromuiicsi JTOJDKEH

nproOpEeTeHHBIX 3HAHNH, YMEHUN 1 HaBBIKOB, C UX MIPUMEHEHUEM B ONIPE/ICIICHHBIX CUTYaIUsX;

pemarh YCIOKHEHHBIC 3alaud (BBIMOJIHATH 3aJaHHs) HAa OCHOBE
- MPUMEHSIOTCS CPEJICTBA OICHUBAHMS KOMIICTECHIIMI: 3aJaHus TpeOyroIllne MHOTOIIArOBBIX

pelIeHnii Kak B W3BECTHOW, TaK M B HECTAaHJAPTHOW CHUTYyalUsX, 3aJaHUs, TPEOYyIOIIUEe MOATAITHOTO
peleHus U pa3BEpPHYTOIO OTBETA, CUTYAllMOHHBIC 3a[1a4H, IPOCKTHAs ACATEIbHOCTD, 3alaHUs] PACYETHO-
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rpapudeckoro tTuna. CpencTBa OLEHUBAHNS KOMIETEHIIUI BBIOMPAIOTCSI B COOTBETCTBUM C 3asBICHHBIMU
pe3yabTaTaMu 00y4eHUs MO0 AUCLUILINHE.

[Iponienypa BeICTaBIEHUS OLICHKH JTOBOAMTCS /10 CBEJCHUS 00YUaIOMIUXCs B TEUEHUE MecsIa ¢ Hadasa
U3y4YeHUsl NUCLMIUIMHBI IIyTEM O3HAKOMIJICHMS HUX C TEXHOJIOTMYECKOM KApTOM IUCLUILIMHBI, KOTOpas
SBIISICTCS HEOTHEMJIEMOH YacThio paboueit yueOHON IpOorpaMMBI 10 JUCIUIUIHHE.

B pesynbrare oneHHMBaHMA KOMIETEHIMH Ha Pa3IHYHBIX 3Tanax X (OPMHPOBAHUS MO JUCLUIUINHE
CTYAEHTY HAUUCIISIIOTCA OaJuIbI 110 1IKaNe, YKa3aHHOW B pabouell yueOHOI mporpamMme Mo JUCLHUIUIMHE.

7.3. Onucanue nokasaresjed U KpUTepueB OLIEHMBAHUSA Pe3yJIbTATOB HA Pa3JIMYHbIX 3TAaNax
UX (pOpMHPOBaHUS, ONICAHUE IIKAJ OLlEHUBAHUSA

Y CnenHocTh YCBOCHHSI UCIHUILTUHBI XapaKTePU3yeTCs KAYeCTBEHHON OIEHKON Ha OCHOBE JICTA
OIICHKH CHOPMUPOBAHHOCTH KOMIIETCHLIUN, KOTOPBIA  SBISETCS MPWJIOKEHHEM K  3a4eTHO-
IK3aMEHAIIMOHHOW BEJOMOCTH MPH MPOBEACHUH MTPOMEKYTOUHOHN aTTeCTAIlUU 110 AUCIHUILTHHE.

Kpumepuu oyenueanusa pezyriomamog

Komnemenyus cuumaemca cgpopmuposannoti, eciii TEOPETUUECKOE COAEpKaHHE Kypca OCBOCHO
MOJIHOCTBIO; TIPU YCTHBIX COOECEOBaHMUSAX CTYIEHT HCYEPIBIBAIOIIE, IOCIEA0BATEIbHO, YETKO H
JIOTUYECKH CTPOMHO M3JaraeT y4eOHbI mMarepuas; cBOOOJHO CIpaBisieTCs € 3aJayaMM, BOIPOCaMHU M
OpYTMMU BUJAMH 3a/laHui, TpeOYIOIMX MPUMEHEHUsl 3HAHWI, UCIOJb3YyeT B OTBETE JOMOJHUTEIbHBII
MaTepuai; Bce IPeaIyCMOTPEHHbBIE paboyueii yueOHOW mporpaMMoi 3aJaHusl BRITIOJTHEHBI B COOTBETCTBUU
C YCTaHOBJICHHBIMH TpPEOOBAaHUSAMHU, CTYJAEHT CIOCOOEH aHAIM3UPOBATH MONyYEHHBIC PE3YJbTATHI;
MPOSIBIISIET CAMOCTOSITETLHOCTD TMPH BBIMTOJIHEHUU 3aJJaHHi, KAYEeCTBO UX BBIMOJHEHUS OICHEHO YHCIIOM
6amnoB oT 86 10 100, 4TO COOTBETCTBYET 108blLULEHHOMY YPOBHIOCHOPMUPOBAHHOCTH KOMITETECHITUH.

Komnemenyus cuumaemca cgpopmuposannoti, eciii TEOPETUUECKOE COAEpKaHHE Kypca OCBOCHO
MOJIHOCTBIO; TPU YCTHBIX cOOECeAOBaHUAX CTYACHT IOCIENOBATEIbHO, YETKO U JIOTMYECKH CTPOHMHO
u3NaraeT y4eOHbIM MaTepuan; CHpaBiseTcs C 3aJadaMy, BONPOCaMU M APYTMMH BUAAMH 3aJaHU,
TpeOYIOIMMUX TPUMEHEHUS 3HAHWM; BCE MPETyCMOTPEHHBIE pabodeld y4eOHON MpOrpaMMoOM 3aJaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMH TPEOOBAaHUSMH, CTYACHT CIIOCOOEH aHaJlIM3UpOBATh
MOJTyYEHHBIC PE3yJIbTaThl; MPOSBISIET CAMOCTOSTENLHOCTh IMPH BBHIMOJHEHUH 33JaHUM, KauyecTBO UX
BBITIOJTHEHHSI OIlEeHEHO uuciaoM OammoB oT 61 mo 85,9, 49TO COOTBETCTBYET HOpo2osomy
VposHIOC(HOPMHUPOBAHHOCTH KOMIIECTCHITHH.

Komnemenyus cuumaemcs necghopmuposanHou, eciv CTYICHT NPU BBIMOJHEHUM 3aaHUN HE
JEMOHCTPHUpPYET 3HAHWUW Y4eOHOro Marepuana, AOMYCKAaeT OIMMOKH, HEYBEPEHHO, C OOJBIIMMH
3aTPYJHEHUSIMH BBIMOJIHAET MPAaKTHUYECKUE pabOThl, HE JIEMOHCTPUPYET HEOOXOIUMBIX YMEHHM, OIS
HEBBIMOJIHEHHBIX 3aJlaHUM, MPEeIyCMOTPEHHbIX paboueil yueOHOW mporpammoil cocrasiser 55 %,
KAayeCTBO BBIMOJIHEHHBIX 3a/laHUNl HE COOTBETCTBYET YCTAHOBJIEHHBIM TpeOOBaHUSAM, KauecTBO UX
BBITIOJTHEHMSI OI[EHEHO YHCIIOM OaJIOB HIKE 61, 4TO COOTBETCTBYET 00NOPO20BOMY YPOBHIO.

Illkana ouenku ypoena 0c60eHUA OUCUUNTIUHDL

KauecTBeHHas oIleHKa MOXKET OBITh BBIpa)KEHA: B MPOIEHTHOM OTHOIIEHUU KaueCTBA YCBOCHHUS
JTUCITUIIMHBI, KOTOpas COOTBETCTBYET OaiaM, M TEPEBOAUTCS B YPOBHEBYIO IIKaTy U OIICHKH
«OTIUYHOY / 5, «xopomioy / 4, «yIOBIETBOPUTENBHO» / 3, «HEYIOBIETBOPUTEILHO» / 2, «3aYTEHO», «HE
3auTeHo». [IpenonaBarens BeJeT MUCHbMEHHBIN YUeT TEKYyIIEeH YCIEeBaEMOCTH CTY/IE€HTa B COOTBETCTBHH C
TEXHOJOTHYECKON KapTOW MO TUCIUIUIMHE.

IlIkana OUEHKU pe3yibmamoe 0C60€CHUA ()ucuunﬂuubl, cq)opmupoeannocmu Komnememquﬁ

IHIkajbl OlleHKH YPOBHA
c¢()opMHPOBAHHOCTH IIlkana oleHKH YPOBHSI OCBOEHHST THCIUIIIHHBI
pe3yjabTara
Yposnesas 100 100 5- bannvHasn wixkana, Heouppepenyuposanuas
WKANa oyeHKu banvHas banvHas ougppepenyuposannas oyeHka
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wKana, wKana, oyenka/bann
% %
JIOTTOPOTOBBIN HIKe 61 HIKe 61 «HEYJIOBJICTBOPUTEITLHOY / 2 HE 3a4TEHO
MIOPOTOBBII 61-85,9 70-85,9 «xopouioy / 4 3a4YTEHO
61-69,9 «YIOBJIETBOPUTEITBLHO» / 3 3a4TE€HO
MOBBIIIEHHBIH 86-100 86-100 «OTIMYHOY / 5 3a4TCHO

8. YueOHOo-MeTOoqHYeCcKOE U HMH(OPMAIIMOHHOE 00ecTedeHue JUCIIUTIIMHBI

8.1. IlepeyeHb OCHOBHOM M IOMOJTHUTEJIbHON YUeOHOM JTUTEPATYPHI, HEOOXOTUMOM AJ151
OCBOEHMS TMCIUIIUHBI
H3yuyeHue pexoMeHAyeMOi JIUTEPATYPbl, HHPOPMALNNOHHO-0UOJIMOTEYHBIX HCTOYHHKOB,
yueOHO-MeTOANYeCKHX U3TaHui

OcHoBHas1 iuTEparTypa:
1. AnreGpa u Havana matematudeckoro aHanusa. 10-11 kmaccel. ba3oBelit u yriyOaeHHBINH YPOBEHB

[Tekct] : yaeOnuk / 1. A. Amumos [u ap.]. - 3-e u3a. - M. : [Ipoceemenue, 2016. - 463 c. : wi.

2. YyeOHO-MeTOoqnueckoe nocoome 10 guciuiumHe "Maremaruka"  "[lokaszarenpHas < #
norapudmudeckas GyHkiusa" [IaeKkTpoHHBIN pecype] : s Beex crnenuanbHocTel CITO / IToBomxk. roc.
yH-T cepBuca (PI'bBOY BO "TIBI'YC"), Kad. "Bricii. matematuka" ; coct. I'. A. Kupuuek. - JlokymMeHT
Adobe Acrobat. - Tonbsittu : [IBI'YC, 2017. - 1,31 MB, 119 c. - Pexxum noctyna: http://elib.tolgas.ru.

3. YuebHOo-MeTOAMYEeCKOe TMocobue mo auciuiuimHe "Marematuka" 1 cemectp [DnEKTpOHHBIN
pecype] : ms Beex cnenmanibHOcTer CITO / TToBomk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"), Kad.
"Beici. marematuka" ; coct. I'. A. Kupuuek. - Jlokyment Adobe Acrobat. - Toassttu : [IBI'YC, 2018.
- 10,7 MB, 449 c. - Pexxum noctyna: http://elib.tolgas.ru.

4. YyebHO-MeTOaMYECKOe Mocobrne 1o auciuiuimHe "Matematuka" 2 cemecTp [DIEKTPOHHBIN
pecypc] : nns Beex cnenuansHoctel CIIO / IToBomk. roc. yH-T cepuca (PI'BOY BO "IIBI'YC"), Kad.
"Boic. matematuka" ; coct. P. M. baxmmusn. - Jlokyment Adobe Acrobat. - Toxssrru : [IBI'YC,
2018. - 2,29 MB, 135 c. - Pexxum noctyna: http://elib.tolgas.ru.

5. YuebHo-MeTouuecKoe nocodue mno aucuuminHe "Maremaruka". "Crenenu u kopHu. CTeneHHbIE
¢bynkuuu. HMppanuoHanbHble HepaBEeHCTBa M ypaBHeHHs" [DNeKTpoHHBIH pecypc] : uid Bcex
cnermansHocteir CIIO / IloBomxk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"), Kad. "Bsicm.
marematuka" ; coct. O. FO. MBanoBa. - Jlokyment Adobe Acrobat. - Tonssrtu : [IBI'YC, 2017. - 826
KB, 64 c. - Pexxum noctyma: http://elib.tolgas.ru.

JlonoJiHUTE/IbHAA TUTEpPATYpa:
6. I[Haperun, W. ®. Marematuka: anrebpa M Havajla MaTeMaTHYeCKOr'O AaHaju3a, T'€OMETPHS.

I'eomerpus. bazowiii ypoBenb.10-11 kmaccwl [Tekct] : yue6nuk / W. ®. Hlapeirun. - 3-¢ u3m.,
crepeoturtl. - M. : [Ipoda, 2016. - 236 c. : n.

7. COOpHHK JIHMIAKTUYECKUX MAaTEepHaJOB IO TEeOMETpHH [DIEeKTpOHHBIM pecypc] : A Bcex
cnermansHocTet CIIO Y. 1 / TloBomxk. roc. yH-T cepBuca (PI'BOY BO "TIBI'YC"), Kad. "Beicm.
Marematuka" ; cocT. P. M. baxmmnsa. - Jlokyment Adobe Acrobat. - Tonssittu : TIBI'YC, 2017. - 1,44
MB, 112 c. - Pexxum goctyna: http://elib.tolgas.ru.

8. Cnaiig-neknusa mo mucruiuimHe "Martematuka". Tema "IIpeoOpa3zoBaHue TPUTOHOMETPHUYECKUX
BBIpaKeHHI" [DeKTpoHHBIN pecypc] : st Beex cneruanbHoctet CITO / TToBomk. Toc. yH-T cepBuca
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(®I'bOY BIIO '"TIBI'YC"), [Kad. "Beicmn. matematuka"] ; coct. I'. A. Kupuuek. - JlokymeHT
PowerPoint. - Toaesartu : [IBI'YC, 2015. - 1,75 MB, 70 c. : ui.. - CD-ROM.

9. Cnatig-neknusa mo auctuminHe "Maremaruka". Tema "Uucnoswle (yHKIuH" [DIEKTPOHHBIHA
pecype] : mist Beex cnermanbHocTe CIIO / Mook, roc. yH-T cepBuca (PI'bOY BIIO "TIBI'YC"),
[Ka¢. "Beicr. matemaruka'] ; coct. O. FO. MBanoga. - Jlokyment PowerPoint. - TonsstTa : IIBI'YC,
2015. - 1,69 MB, 47 c.. - CD-ROM.

10. Cnanig-neknuu mo gucnuimHe "Martematuka". Tema '"lIpowsBomHas u ee mpuIIOKEHHS"
[DnmexkTpoHHBII pecypc] : mns ctyaeHToB Beex crnenuanbHocTeld CIIO / IloBomk. roc. yH-T cepBHca
(®I'bOY BIIO "IIBI'YC"), [Kad. "Beicmi. matemaruka"] ; coct. P. M. baxmmusH. - JlOKyMeHT
PowerPoint. - Toaesartu : [IBI'YC, 2015. - 309 Kb, 48 c. : un.. - CD-ROM.

11. Mapeirun, W. ®. TI'eomerpus. 10-11 xmaccel. bazoBwiii ypoBenb [Tekct] : yuebnuk / U. .
[Hapeiru. - 6-¢ u31., crep. - M. : Ipoda, 2019. - 240 c. : um.

Ilepuoouueckue uzoanusn:
1. EctecTBeHHBIE M MaTEMaTUUYECKHE HAYKH B COBPEMEHHOM MUpE
2. UzBectust CaparoBckoro yHuBepcutera. HoBas cepus. Cepusi: Maremaruka. MexaHuka.
HNndopmaruka
3. MaremaTnka 1 MaTeMaTH4YE€CKOE MOJICTTUPOBAHUE

8.2.Ilepeuenb pecypcoB HHPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn ''UHTepHeT"

(nanee - cerp "UHTEpHET'), HEOOXOAUMBIX JJI51 OCBOCHUS TUCHMILIUHBI

Humepuem — pecypcol:

7. Allmath.ru [DnexrpoHHbIif pecypc] : BCsS MaTeMaTHKa B OJHOM Mecte. — PexuM jpocryma:
http://www.allmath.ru/. - 3ar:. ¢ sxpana.

8. Exponenta.ru[Onextponnsiii pecypc] : oOpa3oBar. MaT. caiit. — Pexum pocryma:
http://www.exponenta.ru/. — 3ari. ¢ skpaHa.

9. Math-Net.Ru[Dnekrponnsiii pecypc] : oOmepoc. MaT. mopralx. — PexuMm gocryma:
http://www.mathnet.ru/. — 3ar. ¢ skpaHa.

10. ToroBele 3agauyd ®  peIICHHS OHMaH  [DnekTpoHHBI  pecype]. -  Pexum

noctyna:http://univer2.ru/uchebniki po matematike.htm. - 3aru. ¢ 3xpana.

11. Pewenue BpicHIE MaTeMaTUKU OHJAWH  [DJEKTpOHHBIM  pecypc]. - Pexum
nocryna:http://mathserfer.com/. - 3aru. ¢ skpana.

12. Dnekrponnas OuOmmoreuHas cucreMa [IOBOMMKCKOTO TOCYIapCTBEHHOIO YHUBEPCHTETA
cepBuca [ DneKTpoHHbIH pecypc]. - Pexxum nocryma: http://elib.tolgas.ru/. - 3arm. ¢ skpana.

9. Ilepeuenb MHGOPMALHOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPH OCYLECTBICHUHN
o0pa3oBaTeIbHOIO Mpolecca Mo AUCIUIINHE, BKIIYasi epeyeHb NPOrpaMMHOro odecrevyeHus
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

Kpamkasa xapaxmepucmuka npumenaemozo npozpammnozo obecnevyenus

Ne IIporpamMMHBIif IPOAYKT XapakTepucTtuka Ha3naueHue npu 0CBOEHUH
n/n JUCHMIIMHBI
1 | Microsoft Word TekcToBBIN TIpOLIECCOp,
MpeIHa3HAYEHHBIN U1 CO3JaHMUsl, [ToaroroBka cTyneHTaMu JAOKJIAI0B U
[IPOCMOTPA U PEeIAKTUPOBAHUS pedepaToB 1O IpeACTaBICHHOM

TEKCTOBBIX JIOKYMEHTOB, C IOKaJIbHBIM TeMaTHKe, 0popMIICHUS
MIPUMEHEHUEM MTPOCTEHIIHNX GopM CaMOCTOSTENBHBIX PaboT
TaOJIMIHO-MATPUIHBIX aJTOPUTMOB.

2 | Microsoft PowerPoint ITporpamMma MoJrOTOBKH TIpe3eHTAIMil 1 | BocponsBeieHIe Ipe3eHTallHil,
IIPOCMOTpA TIPE3CHTALIMI, SBIAIOMAACS | MOJATOTOBICHHBIX CTYJCHTAMH B
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yacTbio MicrosoftOffice 1 joctynHas B | paMKax NpeJIoXKCHHBIX TEM
PemaKIMAX IS OIIEPALIMOHHBIX CHCTEM | Hay4YHBIX JOKJIAIOB U pedepaToB
MicrosoftWindows 1 Mac OS.
3 | MicrosoftExcel [upoko pacrpocTpaHeHHas ITpoBeneHune JEKIUOHHBIX 3aHATHH,
KOMIBIOTepHas nporpamma. HykHa oHa | HOATOTOBKA CTYAEHTaMHU JOKJIAIO0B U

JJIA TPOBCACHUSA pacu€TOB, COCTABJICHUSA peq)epaTOB 1o HpeHCTaBHeHHOﬁ
Ta6J'II/III " JuarpamMm, BbIYUCJICHUSA TEMATUKE, PCIICHUE JOMAIITHUX

MIPOCTBIX Y CIIOKHBIX (DYHKIHH. 3aJJaHUH.

10. Onucanue MaTepuaATbHO-TEXHHYECKO 0a3bl, HEOOXOUMOIi 1JIs1 OCyIIeCTBJIEHUSI
00pa3oBaTeILHOIO MPoIecca MO0 JMCHUILIHHE

10.1. CneuuanbHo 000py/10BaHHbIE KAOUHETHI U AYAMTOPUHU
10.2. CpeacrBa 0o0y4eHus
Cpeocmea o0yuenus — ydeOHas nuTepaTypa (peKOMEHIyeMas OCHOBHAsS U JIOTIOJHHUTENbHAs
auTeparypa), oOIIeHHe Ha IPAKTUYECKHUX 3aHATHAX B BUJIE TMAJIOTa.
TexHuuecKkue M 3IEKTPOHHBIE CpelCcTBa OOYyUEHHUS M KOHTPOJS 3HAHUH — MPOMEKYTOUHBIA H
UTOTOBBIA TECT IO BCEM Te€MaM IUCLMIUINHBI, KOTOPBIM MOXET HMCIOIb30BAThCS KaK TPEHUPOBOUYHBIN
tecT. HoyTOyKk — /1715 MpoBeieHUs Claiif - JIEKIUH.

Ne HanmenoBaHue 000py10BaHHBIX OCHOBHOE CIEITUATH3UPOBAHHOE 000PYI0BaHNE
y4eOHBIX KaOMHETOB U (MJTH) ayAUTOPHIA

1 JlexunonHast ayauropus. [lepeyeHb OCHOBHOTO 000OPYIOBAHHS: KOMILICKT MYJIbTUMETUHHOTO
MPOEKIIMOHHOTO 00opynoBanus (3kpan DraperLuma, npoextop
Sanyo PLC), koMIutekT yueOHo# MeOenn Ha 60 TOCaTOYHBIX MECT
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11. IIpumepHasi TEXHOJTOTHYECKAS KapTa JMCHMILIMHBI MaTemMaTHnka,l cemecTp

kadenpa «Beiciias MaTeMaTHKA
s cneruanbHocTr 38.02.04 «KomMepumst (1o oTpaciisim)»

I'padmk NpoX0KAEHUSI KOHTPOJILHBIX TOUEK 3a4.
Kon-Bo Kos-so Hezens
OasoB 3a Cenrs10pb OkTs10pb Hos6ps JlexaOpb
Ne Bupl KOHTPOJIBHBIX TOUECK KOHTD.
1 xoHTp.
TOYEK TouKy
1 2 3 4 5 6 7 8 9 10 | 11 12 13 | 14 | 15 | 16
1
11 ITocemenne JIEKIIMOHHOTO 8 05 + + + + + + + +
3aHATH
1.2 Iposepounas pabora 15 2 + + + + + + + + + + + + + + +
(KoHTpOJILHAs paboTa)
13 KonTtpons nekimoHHoro 1 4 +
Marepuasa
14 HToroBast KOHTpOJIbHAS 1 10 +
pabora
Hmozo
2
2.1 | KomtokBuym 1 10 +
Texymuii KOHTPOIb 3HAHUMN
2.2 | B (hopMe MMCBMEHHOTO 4 3 + + + +
OTpoca WM TECTHPOBAHUS
Hmozo
3 Teopueckue 3a0anusa:
3.1 | I'moccapuit 1 10 +
3.2 | YuacTue B KOH(epeHINU 1 20 +
Tekywuii petimunz
4 HpOMEi)KyTO‘IHBII/I KOHTPOJIb 1 20 +
3HAHUH
Oowuii peiimune
3ager / sx3aMeH 9K3aMeH
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12. IlpuMepHas TeXHOJOIHYeCKasi KapTa JUCUMIIMHBI MaTeMaTHKa,2ceMecTp

kadenpa «Bpiciias MaTeMaTHKA
st cneruanbHocTr 38.02.04 «KomMepumst (1o oTpaciisim)»

I'paduk mpox0oxKACHUS KOHTPOIBHBIX TOUYCK 3a4.
Koxa-Bo HeJels
Koz-so OasoB 3a (dpespain) (mapT) (ampensb) (mait)
Ne Buel KOHTPOIBHBIX TOYEK KOHTD.
1 xoHTp.
TOYEK TouKy
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | 16
1
11 ITocemenne JIEKIIMOHHOTO 8 05 + + + + + + + +
3aHATH
12 [IpoBepounas pabota 8 2 + + + + + + + +
(KoHTpOJILHAsS paboTa)
13 KonTtpons nekimoHHoro 1 4 +
MaTepuaa
14 HroroBast KOHTpOJIbHAS 1 4 +
pabora
Hmozo
2
2.1 | KomtokBuym 1 10 +
Texymuii KOHTPOIb 3HAHUMN
2.2 | B (hopMe MUCBMEHHOTO 4 3 + + + +
OTpoca WM TECTHPOBAHUS
Hmozo
3 Teopueckue 3a0anusa:
3.1 | I'moccapuit 1 10 +
3.2 | YuacTue B KOH(epeHINU 1 20 +
Tekywuii petimunz
4 HpOM?)KyTO‘IHBII/I KOHTPOJIb 1 20 +
3HAHUI
Oowuii peiimune
3ager / sx3aMeH 9K3aMeH
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