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1. Ilepeuensv nnanupyemovix pe3yniomamoe oo0yueHus no oucuyuniune « Mamemamuxa»,

COOMHECEHHBIX C NIAHUPYEMBIMU pe3ylbmamamMu 0C60€HUA 06pa303ameﬂbnoﬁ npozpammasl

1.1. H3yuenue mamemamuku Ha 06a3060M ypoeéHe cpeonezo (noHozo) obwiezo 06pazoséanus
Hanpaeneno Ha 00CMuIIceHue cledyrouux yeeil:
- ¢hopmuposanue npedcmaenenuit 0 MaTEMaTUKE KaK YHUBEPCATbHOM S3bIKE HAYKH, CPEICTBE
MOJICTTUPOBAHUS SBJICHHUIA U MPOIECCOB, 00 UESIX U METOJaX MaTEMaTHKH,
- pazéumue JOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPaKEHUS, allTOPUTMHUECKON KYJIbTYpHI,
KPUTHUYHOCTH MBIIIJICHHUSI HA YPOBHE, HEOOXOAMMOM 1iJisl Oynymiel mpodecCHOHaTbHOU ASSITENFHOCTH, a
TaK)Ke TOCIeAYIONIero 00yYeHHs B BBICIICH IIKOJIE;
- 06/1a0eHue MamemMamuiecKumMu 3HAHUAMU U YMEHUAMU, HEOOXOAUMBIMU B MOBCEIHEBHOMN KU3HH,
JUIST W3y4YEHUS WIKOJIBHBIX E€CTECTBEHHOHAYYHBIX AHMCIUILIMH Ha 0a30BOM YpOBHE, JUISl TMOJTYYCHHS
o0pa3oBaHus B 00JaCTAX, HE TPEOYIOIUX YIITyOJIEHHONH MaTeMaTu4ecKoi OJArOTOBKY,;
- gocnumanue CpeACTBAMU MATEMATUKH KYJIbTYPbl IMYHOCTH, IOHUMAHUS 3HAYUUMOCTHA MaTEMaTUKU JUIs
HAyYHO-TEXHUUYECKOTO MPOrpecca, OTHOIICHUS K MaTeMaTUKe KaK K YacTH OO0IIeYeIOBEYECKON KYIbTYphI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHS MATEMATHUKH, SBOJTIOLIMEN MATEMAaTUYECKUX UIEH.

[Ipn u3ydeHWn Kypca MaTeMaTHKA Ha 0a30BOM YpOBHE MPOJOJDKAIOTCS W TOMY4YalOT pPa3BUTHE
colep)KaTeNbHble JMHUMU. «Anceopa», <«Dynkyuu», <«YpasHenus u HeEPAGEHCMEa», <InemeHmbl
KOMOUHAmMOpUKU, meopuu 6epoamHocmeil, CMamucmuku u Jao2uku», BBoautTcs nvHus «Hauana
Mamemamuuecko2o ananuza». B paMkax ykazaHHBIX COJIEP)KATENIbHBIX JMHUN PELIAIOTCS credyroujue
3a0auu.

- cuUcTeMaTH3alusi CBEJACHUHM O YHMCIIaX; M3yuYeHHE HOBBIX BHJOB YHCIIOBBIX BBIPDAKEHUN U (POpMYI,
COBEPILICHCTBOBAHUE MPAKTUYECKUX HABBIKOB W  BBIYHMCIWTEIBHOM KYyJIbTYpbl, pacUIMpPEHUE U
COBEpIIICHCTBOBAHHUE alTreOpandecKkoro ammapaTra, CGOPMUPOBAHHOTO B OCHOBHOW IIKONIE, U €ro
MPUMEHEHHUE K PEUICHUI0 MAaTEMAaTUYECKUX U HEMAaTeMaTHUeCKUX 3a/ay;

- pacuiMpeHue MU cucTeMaTH3alus OOIIMX CBEACHHM O (YHKIUAX, MONOJHEHHE Kiacca H3ydaeMbIX
GyHKIMHM, WUIIOCTpalus LIUPOTHl NpPUMEHEHHUs (QYHKIUM A1 ONMCaHWs M M3YyYEHHUs peallbHbIX
3aBUCUMOCTEH;

- pa3BUTHE NIPEICTABICHUIN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPY>KAIOIIEM MUPE,
COBEpIICHCTBOBAHNE UHTEIJICKTYaIbHBIX U PEYEBBIX YMEHUHN MyTEM 00OTalIeHHUs] MaTeMaTH4YEeCKOTr0
A3BIKA, PA3BUTHSI IOTUYECKOTO MBILICHUS,

- 3HAKOMCTBO C OCHOBHBIMH MJIEIMH M METOJJaMH MaTEMaTUYECKOr0 aHaJu3a.

- 001ITME ¥ cTIelIMaTbHBIC METOIBI PEIICHUSI MATEMATUYECKUX 3a/1a4,

- COBPEMEHHBIE HAMPABIICHUS Pa3BUTHS MATEMATHKHU U UX MPUIIOKEHHUS,

- IOTHKO — MaTeMaTHYECKUI U METOAMYCCKUIN aHAIIU3 JINTEPATyphl M0 MaTeMaTHKe (YICOHUKHU U

COOpHUKH 3aj1a4, KHUTHU U T.1.);



- IPIMEHEHNE METO0B MaTeMaTHKH K JOKA3aTeIbCTBY TEOPEM, PEIICHHIO 3a4a4 IIKOJIBHOTO Kypca
MaTeMaTHKH,

- BJIaJICHHE COBPEMEHHOI TEPMUHOJIOTHEH U METO/IaMU MaTEMaTHUKH;

- 00ecreunTh CTYACHTaM MOATOTOBKY JUIS AabHEHIIeH cCaMOCTOATENIFHON pabOThI IO YIITyOJICHHIO U
pacHIMpeHnIo MaTeMaTHYECKUX 3HaHUH 1 METO/IOB PEIeHNs 3a/1ad,

- pa3BUBaTh MPOpeCcCHOHATHLHBIE KOMIIETEHIINU B Pa3IMYHBIX 00JacTAX MpodhecCuOHATbHON
NeSITeTbHOCTH.

JAucnuniimHa HanpasJieHa Ha GOpMHUPOBaHUE 00X KOMIIETEHIHI:

Kon HaumeHoBaHMe KOMITETEHIIUN
KOMIIETEHIINH
1 2

OK-1 ITonumars CYWIHOCTb M COLMAIBLHYIO 3HA9MMOCTB cBoell Oynymied npodeccun,
IPOSIBIISITh K HEM yCTOMYMBBINA HHTEpEC
OpraHu3oBbIBaTh COOCTBEHHYIO JAEATENbHOCTb, BBIOMpPATh THUIIOBBIE METOABI U

OK-2 CroCcoOBI BHITIOJIHEHHS TTPO(PECCHOHATIBHBIX 3a/1a4, OIIECHUBATh X (P(HEKTUBHOCTH U
KaueCTBO

OK-3 [TpuHUMaTh pelieHus B CTaHJAPTHBIX M HECTAHAAPTHBIX CUTYalUsSIX U HECTU 33 HUX
OTBETCTBEHHOCTb.
OcymiecTBiATh MOUCK U MCIOJIb30BaHME MH(OpManuy, HEOOXOOUMON i

OK-4 3¢ (EKTUBHOTO BBIOIHEHUSI MPO(PECCHOHANBHBIX 33134, NPOPECCHOHATIBHOTO H
JMYHOCTHOTO PAa3BUTHS.

OK-5 Hcnonp3oBath MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B
1poeCCHOHATILHOM 1€ TEIbHOCTH.

OK-6 PaGotarp B KoJuleKTMBE M KoMaHze, 3(PQeKTHBHO o0OmaTbcs C KOJJIETaMH,
PYKOBOJICTBOM, MOTPEOUTEISIMH.

OK-7 bparb Ha ce0s OTBETCTBEHHOCTh 3a pa0OTy YWICHOB KOMAaHIbl (IOJYMHEHHBIX),
PE3yJIbTAT BBITOJIHEHUS 3a1aHUH

OK-8 CamocTosTeIbHO  OMPENEeATh 3a7aud  MPO(PECCHOHATBHOTO ¥ JUYHOCTHOTO
pa3BUTH, 3aHUMAThCSI CaMOOOpa30BaHKMEM, OCO3HAHHO IUIAHHPOBATH MOBBHIIICHUE
KBTI (UKAITIH.

OK-9 OpueHTHPOBATHCS B YCIOBUSAX YacTOM CMEHBI TEXHOJOTHH B NpodeccHoHAIbHOM
JESITeIbHOCTH.

1.2. Coodeprcanue Oucyuniunol nO360AUM  00YHAOWUMCA  peuwiams  Clledyrujue
npogheccuonanvhvie 3a0auu (B X01e¢ OCBOCHHS COJICPKAHHMSI MAaTEMAaTHYECKOTO 00pa30BaHMs ydalluecs
OBJIA/IEBAIOT Pa3HOOOPA3HBIMH CIIOCOOAMH JIEATEILHOCTH, IPUOOPETAIOT H COBEPIIEHCTBYIOT OIBIT):

MIOCTPOCHHS M MCCIICIOBAHUS MAaTEMATHYSCKUX MOJEICH IUTsl ONMMCAHHS M PEIICHUsS MPHKIATHBIX
3a1a4, 3aa4 U3 CMCKHBIX OUCHUIIINH,

BBITTIOJIHCHHUA U CAMOCTOATCIIBHOTO COCTABJICHUSA aJITOPUTMUYICCKUX Hpe,Z[HI/IcaHI/Iﬁ u I/IHCprKI_[I/Iﬁ Ha
MaTeMaTHYECKOM MaTepuayie; BBIMOJHEHUS PAcueTOB MPAKTHYECKOTO XapaKTepa, WCIOIb30BaHUs
MaTeMaTH4ecKuX (OpPMYJ U CaMOCTOATEIBLHOTO COCTaBlieHUs (OpPMYJ Ha OCHOBE OOOOIICHHS YaCTHBIX

CIIy4acB M DKCIICPUMCHTA,

CaMOCTOSITENIbHOW paboOThl € MCTOYHUKAMHU HHGpoOpManuu, o0000LmeHUs M CHUCTeMaTH3aluu

MOJIy4eHHOW HH(OpMALMU, UHTETPUPOBAHUS €€ B IUYHBIH OIIBIT;



MIPOBEICHUS JOKA3aTEIbHBIX PACCYKICHHM, JIOTMYECKOT0 OOOCHOBAHUS BBIBOJOB, Pa3THYCHHS

JIOKAa3aHHBIX M HEIOKa3aHHBIX YTBEP)KICHHH, apryMEHTHPOBAHHBIX M 3MOIMOHAIBHO YOEAMTEIbHBIX

CYXKJICHU;

CaMOCTOSITEILHOM U KOJUICKTHBHOM ACATCIIBHOCTH, BKIIFOYCHHA CBOUX PE3YJIIBTATOB B PC3YJIbTAaThbl

paboThI TPyMIbl, COOTHECEHNE CBOETO MHEHUSI C MHEHHUEM JIPYTUX YYaCTHUKOB y4e€OHOIrO KOJJIEKTUBA U

MHCHUCM aBTOPUTCTHBIX UCTOYHUKOB.

1.3. Pezynomameut, popmupyemole 6 Xx00€ 0C80€HUA OUCUUNTIUHDBL
Ilpu oceoenuu oucyunaunsl y o0yyarowuxca opmupyromesa cieoyoujue pe3yibmanol.

Buo pesynomama

Haumenoeanuepesyﬂbmama

1

2

Juunocmmnurii

PI1

C(i)OpMPIpOBaHHOCTL OCHOB CaMOpasBuUTUsI W CaMOBOCHUTaHHUA B COOTBETCTBUU C
06III€‘~ICJIOB€‘~ICCKI/IMI/I LHCHHOCTAMU U HJACAJIaMU TI'pPaXAaHCKOI'0 06HICCTBa; TOTOBHOCTb H
CITOCOOHOCTD K CaMOCTOETCHLHOﬁ, TBOp‘IeCKOﬁ M OTBETCTBCHHOMU JACATCIIbHOCTH.

Memanpeomemmnuwtii

PM1

BIIQJICHWE HaBBIKAMU I[O3HABATENIbHON, Yy4eOHO-HCCIIEAOBATENbCKOW W MPOSKTHON
JeATEIPHOCTH, HaBBIKAMH pa3pemeHus mpobieM; CImocoOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOAOB pELICHHs NPaKTUUYECKUX 3aJady, MNPUMEHEHUIO
Pa3IUYHBIX METOIOB NO3HAHMUSI.

PM 2

TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSTEIbHONH HH(POPMAIMOHHO-TIO3HABATECIFHON
JIESITEILHOCTH, BJIAJICHUC HABBIKAMH IMOJIYYCHHS HEOOXOAMMOM MH(pOPMALIUK U3 CIOBapei
pa3HBIX THIIOB, YMCHHE OPHCHTUPOBATHCS B PA3IMYHBIX KCTOYHHKAX WH(pOpMAIm,
KPUTHYCCKH OICHUBATh U WHTCPIPETHPOBATH WH(POPMAIIHIO, MTOTYyYaCMYI0 U3 Pa3InIHBIX
HCTOYHHUKOB;

YMEHHE HCIIOIb30BaTh CPEACTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHI
(nanee - UKT) B pelreHrn KOTHUTHBHBIX, KOMMYHHUKATHBHBEIX M OPraHU3allMOHHEBIX 3a71a4 ¢
coOmoyeHueM  TpeOOBaHWH  DPrOHOMHKH, TEXHHUKH  O€30MacHOCTH,  THUTHEHBI,
pecypcocOepekeHrs:, NPAaBOBBIX M  JTHYECKHX HOPM, HOPM  HH(POPMAIHOHHOM
0e30macHOCTH.

PM 3

BJIAICHUEC A3BIKOBBIMHU CPEACTBAMHU - YMCHHUE SICHO, JIOTUYHO XU TOYHO HU3JIaraTtb CBOIO TOYKY
3pCHUsI, UCIIOJIb30BATh aACKBATHBIC SI3bIKOBBIC CPCICTBA,

Ilpeomemmnotit

PIT 1

C(i)OpMPIpOBaHHOCTL Hpe,HCTaBHeHI/Iﬁ O MaT€MaTUKC KaK 4aCTH MPIpOBOﬁ KYJBbTYPBL U O
MECTC MaTCMAaTUKU B COBpeMeHHOﬁ OUBHJIM3AallUH, O crocobax onucaHus Ha
MaTEMATHICCKOM SI3BIKE SBICHUM PpCajJJbHOTO MHpA.

PIT 2

CdopMrpoBaHHOCTH MPEACTABICHAN O MATEMaTHYECKIX MOHATHAX KaK O BaXKHEHIITNX
MaTeMaTHIECKUX MOJIEIISX, TO3BOJIIONINX ONMCHIBATh M U3YYaTh pa3HbIE IIPOLIECCH U
SIBIICHHS,;

ITOHUMaHHUE BO3MOXXHOCTH aKCHOMATHYECKOT'0 TIOCTPOCHHUSI MATEMaTHIECKIX TEOPHil.

PIT 3

Brnanenne meTogaMu 10Ka3aTeIbCTB U AJITOPUTMOB PCLICHUSI,
YMCHHUC UX NPUMCHITH, IPOBOJUTH JOKA3aTCIIBHBIC PACCYKACHUA B X0A€ PECHICHUA 3a1a4.

PIT 4

Brnamenue ctaHmapTHBIMHU IPHEMaMH PEIICHISI PAIIHOHATIBHBIX M HPPAIIHOHABHBIX,
[I0Ka3aTeJIbHbIX, CTENICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUIN U HEPABEHCTB, UX CHCTEM
HCIOJIb30BaHKE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JIJIsl IOMCKA MyTH
pelIeHNs U WUTIOCTPALMK PEIICHUs] YPAaBHEHUN U HEPABEHCTB.

PIT 5

C(i)OpMHpOBaHHOCTL Hpe,HCTaBHeHI/Iﬁ 00 OCHOBHEIX NOHATUAX, HACAX U MCTOJaX
MATEMaTUYCCKOI'O aHaJin3a.

PIT 6

BIQJICHUE OCHOBHBIMM MNOHSATHSIMHM O IUIOCKHMX M HPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX
¢urypax, HMX OCHOBHBIX CBOMCTBaX; C(OPMHPOBAaHHOCTb YMEHMs paclo3HaBaTh Ha
yeprexxax, MOJENSIX W B pEaIbHOM MHpPE TeoMeTpudyeckue (Urypsl;, NpUMEHEHUE
N3yYEHHBIX CBOWCTB I€OMETPHUYECKUX (GUryp M (OPMYJ Al PEIICHUS T€OMETPHUECKUX
3a7a4 1 3a/1a4 C NPaKTHIECKUM COJEPKAHIEM.

PIT 7

CdopMHupOBaHHOCTH NPEACTABICHUH O MPOIECCax U SBICHUSAX, HMECIOIINX BEPOSITHOCTHBIN
XapakTep, O CTATUCTHYECKIX 3aKOHOMEPHOCTSX B pEaTbHOM MHpPE, 00 OCHOBHBIX MOHATHIX
3JIEMEHTapHOUN TEOPUU BEPOSITHOCTEIH;

YMECHHH HAaXOOUTh W OICHWBATH BEPOSTHOCTH HACTYIUICHHS COOBITHHA B TPOCTEHIINX
MIPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKH CIyYalHbIX BEJIUYHUH.

PIT 8

BJIAJICHUC HABBIKAMHU KCIIOJL30BAHHS TOTOBBIX KOMITBIOTEPHBIX MPOIPAMM IMPH PEIICHUU
3a1a4.




1.4.I1epeuens pe3ynvmamog c yKazanuem ux popmuposanus 6 npoyecce 0C60eHUA
o006pazoseamenbvHoOll NPOPAMMbBL

Homep Tembl
Ne
i Pesynprar 1 9man 29man 3aoman
1 2 3 4 5 6
1 2 3 4 5 6 7 8
1 |PI1 +
2 |PM1 +
3 PM 2 +
4 | PM3 +
5 PIl'1 +
6 |PII2 +
7 PII 3 +
8 PIl 4 +
9 |PII5 + +
10 | PII6 +
11 | PI7 +
12 | PIT8 +

1.5.l1epeuensv nnanupyemvix pe3yiomamaos 00y4eHus no OucCyuniIune

Pe3yﬂbmambl 0CB80€HUA 0ucuunmmbl

cmoii,

Texnoaorun

¢hopmupoBanns

KOMIEeTeHIMN (Zexyuu, npakmuueckue
(cemunapckue)
camocmosamenvHas paboma, NeKyus ¢
pazbopom
npoonemmsle JeKyuu, cemuHap-Kpy2olii
ceMuHap-oucKyccus,
PA3HOYPOGHEBHIX U NPOONIEMHBIX 3adau

3anAmuA,
KOHKpEemHbIX — cumyauuil,

peuienue

0p.) 10 YKa3aHHBIM Pe3yJabTaTaM.

Cpeocmea u
MexHoNoZuu  OUeHKU
(cobeceoosanue,

KOJLIOKGUYM ,NECIUDPO
eanue,

3auuma  mMeopuecKux
nPOeKmos

op.) no yKazauueim
pesyremamam

1oman

PIT 3

Brnanenne metomamu qoKa3aTebCTB U AJITOPUTMOB PCIICHUS; YMCHUE UX IIPUMCHATh, IPOBOJUTH JOKA3aTCIIbHBIC PACCYXACHUS

B X04€ pCUICHUA 3a1a4.

3naem:

HOHﬂTHe 0 ME€TOoAC MaTeMaTPI‘-IeCKOﬁ WHAYKIHWH.
HOHI/IMaHI/Ie CYIIHOCTHU MaTeMaTPI'-IeCKOﬁ HWHAYKIHWH.
AKCI/IOMLI reoMETpUHr U CTCPCOMETPUH.

HOHI/IMaHI/Ie CyHlHOCTI/I aJ'IFOpI/ITMI/I‘IeCKI/IX HpeﬂHHC&HHﬁ.
Ymeem:
YCTaHaBHI/IBaTL HpI/I‘-II/IHHO-CJIeI[CTBeHHLIe CBA3U, CTpOI/ITL

JIOTUYECKUE PACCYXKICHUs, YMO3aKIIOYeHUs! (HMHIYKTHBHBIE,
JIelyKTUBHBIE, 110 AHAJIOTHHU) U BBIBOJIBI.

BoiaBurath TUNOTE3Bl MPU  PCIICHHH  YYCOHBIX
MOHUMAaHHS HEOOXOIUMOCTH UX MPOBEPKH.
Oco3HaHHOE BJIaJICHUE JIOTUYECKUMH ACHCTBUSIMU ONpEACSICHUS
TTOHSTUH.

IIpumeHsITh aNrOpUTMBI IEUCTBHUM NPU PEIICHUH 3a/1a4.
JleiicTBOBaTh B COOTBETCTBHHU C IPEIIOKEHHBIM aJITOPHTMOM.
Hcnonp30BaHue anropuTMHUECKUX ACHCTBUM TIPU PEHICHUHU
MPaKTUYECKUX 3a/1ad.

3agady Hu

Hmeem npaKmuquKuﬁ onobim:
MeTtogaMu T0Ka3aTeNBCTB U QITOPUTMOB pemieHus. [IpuMeHsTs,

Jlekuu, JIeKIus ¢

pazbopom

KOHKPETHBIX CUTYyaLui)
caMOCTOsTeNIbHAsT paboTa;
peuienue

PasHOYPOBHEBBIX, MPAKTUKO
OpPHUEHTUPOBAHHEIX,
npoOJIEMHBIX 3amad;  (MeTox
KIIIOYEBLIX 3a/ay; METOAMKA
«B3aUMOOOMEH  3aJaHUSAME);
CO3/1aHHE rioccapust u
TBOPYECKHUX MPOEKTOB.
DBpHUCTHYECKAS Oecena,
YACTHUYHO-TIOMCKOBBIM  METOJ
petieHus 3a/1a4;
HCCIIEA0BATENLCKAA
JIEATENLHOCTD.

KonTponbHast paboTa
(mpoBepounas pabora)
TecTUpOBaHHME 110 TEME.

| T'moccapuii o teme.

3amura
MIPOEKTOB.
VYcTHslif onpoc.
NunuBupyanbHas
JIESITETTBHOCTD.
PenenzupoBanue
OTBETOB.
Bzanmopenensupoa
HUE JTIOMAITHAX
pabor.

TBOPYCCKUX




MPOBOJIUTH JOKA3aTeIbHbIE PACCYKICHUS B XO/€ PELICHU 3a]au.
OneHuBaTh  JIOTHUECKYI0  INPaBHIBHOCTb  PACCYKICHMI,
pacmo3HaBaTh  JIOTUYECKM  HEKOPPEKTHBIE  pacCyKJICHHUS.
T'unotess! u onposepkenus. Kontpnpumepsl. Pemenue 3agau Ha
MOCTPOECHUE, BEIUHUCIEHUE, JJOKA3aTEIbCTBO.

PIT5

C(l)OpMHpOBaHHOCTL HpeZlCTaBJ'IeHI/Iﬁ 00 OCHOBHBIX HOHATHAX, HACIAX U MCTOAaX MaTCMAaTHYCCKOI'O aHaJIn3a.

3naem.

Anzeopa

HatypanmsHoe, 1menmoe, panuoHaIbHOE YHCIO, MEPHOTUIECKast
IpoOb, HWPpPaMOHAIBHOE YHCIO, MHOXKECTBO JEHCTBHTEIBHBIX
gucen. OmnpeneneHne apuPMETHIECKOTO KOPHS HaTypadbHOU
CTEIEHH, CBOMCTBA KOPHS N — il CTETIEHH; ONpEICICHUE CTETICHU
C panvoOHAJIbHBIM M JACHCTBUTEIBHBIM IIOKa3aTeleM, CBOWMCTBa

crenenn.  Ompenenenne  jorapupMa  Ymcia,  OCHOBHOE
norapuMuUeckoe  TOXJIECTBO, CBOHCTBa  JIOTapu(MOB,;
0003HaYeHWE JECATUYHOTO W  HATypajdbHOTO Jorapudma,

3HAKOMCTBO ¢ TaOmunei bpamuca. Yron B 1 pamuaH, Gpopmys
nepeBojia TPajyCHOW Mepsl B paadaHHyld H HaoOOpOT.
«EnuHUYHAS OKPYXHOCTB», «IOBOPOT TOYKH BOKPYr Hadaja
koopauHaT». OmnpejieNicHHe CHHYCa, KOCHHYCa, TaHIeHCa YIJa.
3HaKM CHHYyCa, KOCHHYCa, TaHTCHCA B Pa3JIMYHBIX YCTBEPTIX.
OCHOBHBIC TPUTOHOMETPHUUCCKUE (POPMYIIBI.

Dynkyuu

OcHOBHBIC CBOWCTBA W TpapUKU DICMCHTApHBIX ()YHKIIHH.
Onpenenenrie QYHKIUH OOpaTHOW s  JaHHOW —(yHKIHH.
IIpencraBnenue 06 ux rpapuKax.

Hauana mamemamuueckozo ananusa

Omnpenenenne MIPOU3BOJIHOM, hopmybl MIPOU3BOIHBIX
JJIEMEHTAPHBIX ()YHKIIMH, PABHIIA BRIYUCICHUS IIPOU3BOIHOM.
[paBmina HaXOKICHWS MPOU3BOIAHBIX (CYMMBI, MPOW3BEICHUS,
YaCTHOTO, CJIOKHOM (QYHKIINH).

VYrioBoit  KO3QGUIUEHT MPSAMOH, TEOMETPUICCKUI
NPOU3BOJIHOM, ypaBHEHHE KacareslbHOH K rpaduky (yHKIHH.
Ipusnak  yOwiBanMs  (Bo3pacTaHus)  (YHKIHH,
«IIPOMEKYTKH MOHOTOHHOCTH (yHKImm». OmnpejesicHHe TOYCK

CMBICJII
IOHATHC

MaKCUMyMa U MHUHUMYMaA, IPU3HAK DKCTPEMYyMa, OHNPCACJICHUC
CTAllUOHAPHBIX W  KPUTUYCCKUX TOUYCK (l)yHKIII/II/I. CXGMy
HCCJICAOBAHUA (l)yHKIII/II/I. AHFOpI/ITM HaXO0XJICHUA HanOOJIBIIIETO
M HAMMEHBIIETO 3HAYCHMI (l)yHKLII/II/I Ha OTPE3KE. OnpeaeneHI/Ie

u OCHOBHEBIE CBOHCTBa MIEPBOOOPA3HOM. Tabmuiy
MepBOOOpA3HBIX, TpaBWia  WHTErpUpoBaHUA. Durypy -
KpUBOJIMHEWHAs Tpaneus. Teopemy A BRIUUCICHUS TUIOIACH
KPUBOJMHEUHOU Tpareuuu. OrnpenencHue
g hepeHITMPOBAaHHOTO YPaBHEHHUS.

Ymeem:

Anzebpa

BBINIOJTHATh apu(MeTHUecKne IeHCTBHSA, codYeTass YCTHBIE U
MHCHMEHHBIC TIPUEMBI, IIpUMEHEHNE BBIYUCITUTEIHHBIX

YCTpoﬁCTB; HaXO4UTb 3HAYCHUS KOPHI HaTypaJ'ILHOﬁ CTCIICHHU,
CTCTICHU C pallMOHAJIbHBIM I1OKa3aTCJICM, norapn(bMa, HCIOJIb3YyA
npu H606X0,HI/IMOCTI/I BBIYUCIIUTCIIBHBIC YCTpOfICTBa;
MOJIb30BaThCA OHGHKOfI u HpHKH,HKOﬁ npu  MNpaKTUYCCKUX

pacderax; MPOBOAMTH IO W3BECTHBIM (OpMyJaM U TMpaBHUIaM
npeoOpa3oBaHusi  OYKBEHHBIX  BBIPOKCHUH,  BKJIFOYAOIIMX
CTETICHH, paguKaJbl, JOTapu(PMBI W TPUTOHOMETPHUYECKHUE
(yHKOWMY, BBIYHCIATH 3HAYCHHWS UHCIOBBIX M OYKBEHHBIX
BBIPQKEHUH, OCYIIECTBISAS HEOOXOAWMBIE TIOACTAHOBKH U
mpeoOpa3oBaHMUs.

Dynkyuu

OTIpeNeNATh 3HaYeHHe (PYHKIUH MO 3HAYCHHUIO apryMEHTa IIpH

Jleknuu, JIeKIus ¢

pazbopom

KOHKPETHBIX CUTYAaIHH
caMOCTOsTeNIbHAsT paboTa;
pelicHue

Pa3HOYPOBHEBBIX,  MPAKTHKO
OpPUEHTHPOBAHHBIX,
npoOJIEMHBIX 3aiay;  (MeTox
KITFOYEBBIX 3a/1a4; METOANKA
«B3aUMOOOMEH  3aJaHUSIMEY);
CO3/1aHHe rioccapust u
TBOPYECKHUX MPOEKTOB.
DBpHUCTHYECKAS Oecena,
YACTHUYHO-TIOMCKOBBIM  METOJ
peILICHHUS 3a1ad4;
HCCIIEI0BATENbCKAS
JIEATENBHOCTD.

KonTponpHast paboTa
(mpoBepounas pabora)
TectupoBaHue 1Mo Teme.
I'moccapuit o Teme.
3ammra  TBOPYECKHX
IIPOEKTOB.

VYcTHBIif onpoc.
NnnauBuayanbHast
JIeSITETTBHOCTD.
PenenzupoBanue
OTBETOB.
Bzanmopenensupoa
HUE JTIOMAITHAX
pabor.




pa3IMYHBIX CIOCO0ax 3afaHvs (QYHKIWMH; CTPOUTH rpaduku
W3yUYCHHBIX (DYHKIIMH; OMUCHIBATH 0 TPAPUKY U 8 NPOCMeuuux
cyuasx no ¢opmyne OBEICHUE U CBOWCTBA (DYHKLUH, HAXOANUTD
1o rpapuKy QyHKIMK HAUOOJIBIIUE U HAUMCHBIIUC 3HAYCHHUS,
peuiaTth  ypaBHCHHUsS, NPOCTEHINME CHUCTEMBI  YPaBHCHUIA,
WCTIONB3YS c8oticmaa (YHKYUl u ux epaguxos.

Hauana mamemamuueckozo ananusa

BBIYHCIIATh TPOU3BOJHBIC U Nep800OpasHble DIEMEHTAPHBIX
(GyHKIMIA, UCTIONB3YsI CIIPABOYHBIE MAaTepUallbl; HCCIICAOBATh B
OPOCTEHIINX ChydasX (QYHKIMA HAa MOHOTOHHOCTh, HaXOIHTh
HauOONbIINE W HAMMEHbIIME 3HAYCHUS (YHKUUH, CTPOUTH
rpaMK1 MHOTOWICHOB U HPOCMEUUUX PAYUOHATLHBIX DYHKYUTI
C WCIOJNB30BAaHMEM ammapaTa MaTeMaTUYeCKOTO aHalu3a;
BBIYUCIIATH B MPOCTCHUIINX CIIydYasX IUIOMAIU C UCIOIh30BAHUCM
nepBooOpa3HOM.

Hmeem npakmuueckuii onvim:

Anzebpa
NPaKTUYECKUX PAcYeTOB IO (opMmynaM, BKIo4as (HOpMyJIb,
coJieprKariue CTEIIeHH, paauKanbl, norapu)Mbl u

TpPUTOHOMETpHUIECKHEe (PYHKINH, UCTIONB3YS IPH HEOOXOANMOCTH
CIpaBOYHBIE MaTepHalbl W MPOCTEHUINNE BBIYNCIUTEIHHEIC
YCTPOMCTBA,

ONHCAaHWA C MOMOIIBI0 (YHKIWH pa3IWIHBIX 3aBUCHMOCTEH,
MPEICTaBICHUS X TpapUIeCKH, HHTEPIPETAINH IPadUKOB.
Hauana mamemamuueckozo ananusa

Pemenne mpukIagHBIX 3amad, B TOM YHCIE COLHAIIBHO-
SKOHOMHUYCCKUX U (PU3MYECKUX, HA HAHMOOJBINNEC U HANMECHBIIIHC
3HAUEHUs, HA HAXOXKICHHE CKOPOCTH U YCKOPEHHUSI.

[puMeHsaTh QYHKIHOHANBEHO-TPAQUUYCCKUE MPEICTABICHUS IS
ONMCAaHUSA U aHaldu3a 3aKOHOMEPHOCTEH, CYIIECTBYIOIIHUX B
OKpYXalolleM MHUpPE UM B CMEXHBIX MpEAMETax; IOCTPOCHUE U
WCCIEAOBAHUE MATEMAaTHUECKUX MoJieNied W MCHONB3YyS IpHU
HEOOXOIMMOCTH  CHPaBOYHBIE  MaTepHalbl M MPOCTEHINHE
BBIYUCITUTEINHHBIC YCTPOICTBA. .

29man

PIT 1

CchopMupoBaHHOCTD TPEACTABICHHN O MaTeMaTWKe KaK YacTH MUPOBOW KyJIbTYPHI M O MECT€ MAaTeMaTHKH B COBPEMEHHOM
IIUBIUIM3AIIH, O CHOCO0aX ONMMCAHMS HA MATEMAaTHIECKOM S3BIKE SIBJICHIH PeaJbHOTO MHPA.

3naem:

MareMaTika KaK 4YacTh MHPOBOM KyIbTYpel H €€ MecTo
MaTeMaTUKH B COBpPEMEHHOW 1uBwin3aiuu (pabyna 3amad ¢
HUCTOPUYECKUM COJIEPIKAHUEM).

AJNTOPUTM pElICHHS TEKCTOBBIX U

apudmeTHuecKux 3aaad. [ paduueckoe npeacTaBieHre
nHpopManu. OyHKINH.

Ymeem:

Co3nmaBaTh, TIPUMEHATHP W  NPeoOpa3oBBHIBATH 3HAKOBO -
CHMBOJIMYECKHE CPEACTBA, MOJEIH U CXEMbl IS PpEIIeHHUs
yueOHbBIX U [TO3HABATENbHBIX 3a/a4. [[pUMEHSITh MaTeMaTHYECKUX
METOIbl MJIsl PELICHUS] COAEPKATENbHBIX 3a/1a4 W3 Pa3IHYHBIX
oOnacTeil HayKM W MPAaKTHKH. PeIIeHWe TEKCTOBBIX 3ajay
anreOpandyeckuM MetonoM. WHTepmpeTanus pesynpTara, O0TOOp
peuienuii. Pemarthk npuKiaHbIC 3a1a4M, B TOM YUCIIE COLUATBHO-
9KOHOMHUYECKOTO U (PU3MYECKOI0 XapakTepa, Ha HAauOOIbIINEC U
HAVMCHBIIIEC 3HAYCHHUS, HA HAXOXKICHUE CKOPOCTH U YCKOPCHHSI.
Hcnonp3oBanue CBOMCTB (YHKIMH MPU PEIICHHUH TEKCTOBBIX,
(U3MYECKUX U TEOMETPUYECKHUX 3a/1ad.

Hmeem npakm UUeCKUIL ONbIM.

Jlexuu; nexuus ¢

paszbopom

KOHKPETHBIX CHUTYaIHi]
caMoCTOsITeNIbHAs PaboTa;
peleHne

Pa3sHOYPOBHEBBIX,  IPAKTHUKO
OPHCHTHPOBAHHBIX,
MpOOJEMHBIX 3a/1a4; (meton
KIIIOUEBLIX 3ajadY; METO KA
«B3aMOOOMEH 3a[aHUSIMU»);
co37aHne rJoccapus u
TBOPYECKHUX MIPOEKTOB.
DBpUCTHIECKAs Oecena,
YaCTHYHO-TTOUCKOBBIH METOI
peleHus 3a/1ay;
HCCIIeI0BATENbCKAS
JIEATENBHOCTD.

KontponsHas pabora
(mpoBepounas
pabora).
TectupoBanue
TEeMe.
I'moccapuit o Teme.
3ammra TBOPYECKHUX
MIPOEKTOB.
VYcTHBIif onpoc.
NnnauBuayanbHast
JIESITeIIbHOCTD.
PeuensupoBanue
OTBETOB.
BzanmopenieH3upos
aHme JOMAIITHUX
pabor.

1o




MaremaTnka Kak 4YacTh MP[pOBOﬁ KYyJbTYpbl U e€ MecTo

MaTCMaTHuKU B COBpeMeHHOﬁ IIHUBHJIN3a1IUH.

IIpumeHeHnre  MaTeMaTHYECKHMX  METONOB  IJSl  pPELICHHS
COJICpXKATENBHBIX 3aJady W3 pa3IMYHBIX OO0NacTedl HAyKu U
npakTuku. HuTepnperauus pes3yjibTara, Y4eT  pealbHbIX
OTpaHUYEHUN.

PII 2

C(l)OpMI/IpOBaHHOCTB HpC,Z[CTaBHeHI/Iﬁ 0 MaTeMaTHYSCKUX TMIOHATHAX KaK O BaXHEHUIINX MaTeMaTHYECKHX MOJCIIX,
MO3BOJIAIOIIMX OINMMChIBATH U M3Yy4aTh PA3HBIC MPOLECCCHI U ABJICHUSA,; IOHMMAaHNUC BO3MOXKXHOCTH aKCHMOMATUYCCKOI'0 IMOCTPOCHUA

MaTeMaTHYEeCKUX TEOPHUH.

3naem:

IlepBoHauanpbHOE TIpEeNCTaBICHHE 00 WIEIX M O METoJIax
MAaTEMATHUKN KaK YHUBEPCAJIBbHOM A3BIKC HAYKH U TCXHUKU.
LICJILIC quclia. I[p06I/I, MPOUCHTHI, pallMOHAJIbHBIC

yucna. Moayinb (a0CoMr0THAS BEIUYHHA) YUCTIA.
HeﬁCTBHTGHLHLIC quca. BCCKOHC‘IHLIG JCCATUYHBIC le06I/I.
PaCIHI/IpGHI/Ie IIOHATHUA yHucia. HaTypaJibHbIC, 1eJIbIC,
palMOHAJIbHBIC W HWPPALUOHAJIBHBIC YHCJIA. Hepnoanqecxne nu
HENepUOANYECKHE AeCSITHIHBIEC Jpoou. Mo Tys yucia.

Ymeem:

Buners MaremaTtndeckyio 3ajady B JIPYTHX OWCIUIUIMHAX, B
OKpY’KarolleH KU3HU;

yYMEHHUSI TOHMMAaTh M HCHOJb30BaTh MAaTeMAaTUYECKUE CPEICTBa
HAIAAHOCTH  (PUCYHKH, CXeMBl ® Jp.) JUIs
WUTIOCTpAlMK, HHTEPIIPETAlluH, apTyMEHTAaLUH,

COCTaBJISITh MaTeMaTHUYECKHE MOJENIM M  pellarb MPakTUKO -
OpMEHTHPOBAHHBIC 3aJa4d W3 Pa3WYHBIX OONacTe HAyKH H
MPaKTUIECKOH NeSITeTHHOCTH.

YEPTEXKH,

Hmeem npakm UUeCKUIL ONbIM.

I'padmaeckas mHTEpHIpeTaUs ypaBHEHUI, HEPABEHCTB C IBYMS
HEW3BECTHBIMHU M UX CHCTEM.

MonenmupoBaTh peadbHBIE CHTyalldd Ha S3BIKE  anreOpsl,
COCTaBISITh YpaBHEHHS W HEPABEHCTBA I10 YCJIOBHIO 3aJlavu,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C UCIIOJIB30BAaHUEM armapaTa

Jlexuuu, aexnus ¢

pazbopom

KOHKPETHBIX CHUTYaIHi]
caMOCTOsITeNIbHAs PaboTa;
pelenue

Pa3sHOYPOBHEBBIX,  IPAKTHUKO
OPHMEHTHPOBAHHBIX,
NpoOJIEMHBIX  3a/ay; (MeTon
KJIIOYEBBLIX 3ajau; METOJUKA
«B3aUMOOOMEH 3a7aHIAMU»);
CO3/1aHHE rioccapus u
TBOPYECKHUX MPOEKTOB.
DBpHcTHYCCKas Oecena,
YaCTUYHO-TTIOMCKOBBIN METO,
petieHust 3a/au;
HCCIIEI0BATENILCKAS
JEATENBHOCTD.

KonTponpHast pabota
(mpoBepouHas
pabota).
TectupoBanue
TEeMe.
I'moccapuit o Teme.
3ammTa TBOPYECKHX
IIPOEKTOB.
VYcerHeIit onpoc.
NunuBupyansHas
JIESITENBHOCTb.
PenenzupoBanue
OTBETOB.
B3aumMopernens3upos
aHue JIOMAIIHUX
pabor.

1o

anreOphl.

MonenupoBarh peajbHble CHUTyalldM Ha SI3bIKE TI'€OMETPHH,
UCCIeNIoBaTh  MOCTPOCHHBIE  MOAENM C  HCIOJIb30BAHUEM
reOMETPUYECKUX MOHATHH M TEOpeM, anmnapara ainreOpsl; pemarb
NpaKkTHYeCKWe  3aJayd,  CBA3aHHbIE C  HaXOXKICHUEM
TeOMETPUYECKUX BEIIMYHH.

PIT 4

BJ'IaL[eHI/Ie CTaHJapTHBIMU HpI/IéMaMI/I peuicHrs pallMOHAJIbHBIX U UPPAIIMOHAJTIBHBIX, MOKA3aTCJIbHbIX, CTCIICHHBIX,

TPUTOHOMETPHUYECKUX YPABHEHUI M HEPABEHCTB, HX CHCTEM, MCIIOJIB30BaHUE TOTOBBIX KOMIBIOTEPHBIX POTPAMM, B TOM YHCIIE

JUTS IOWCKA ITYTH PEIICHUS U WIUTIOCTPAIINH PEIICHHUS ypaBHEHUH 1 HEPaBEHCTB.

3naem.

Ypasnenus u nepasencmea

OTIpeJIcNIieHue PABHOCHIILHBIX YpPaBHEHWH, KOT/IA TIOSBIISIOTCS
MMOCTOPOHHUE KOPHHU, MPOUCXOANT MOTEPsT KOPHEH; OIpeneecHue
Y BHJIBI HPPAMMOHATBHOTO, TTOKA3aTEIBHOTO, JOTapu(MHIECKOTO,

TPUTOHOMETPUYECKOTO YPAaBHEHHM, HEPAaBEHCTB W HX CHCTEM;
OCHOBHBIE TPHEMBI (aJrOPUTMBI) pPENIEHHs YpaBHEHUH U
HEPABEHCTB.

Ymeem:

Ypaenenus u nepasencmea

pemaTh pandoHaJbHBIC, TOKa3aTeNbHBIE M JIOTApHU(PMIYECKUE
YpaBHEHHS ¥ HEPABEHCTBA, npocmeliuiue UppayuoHdalbHble U
Mpu2oOHOMempuiecKie YpagHeHus, Ux cucmemot,

COCTaBIISITh YPAaBHEHUS U HEpAGeHCMAa TO YCIOBHUIO 3aJauH;
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Jlexuu; nexuus ¢

paszbopom

KOHKPETHBIX CHUTYaIH]
caMoCTOsITeNIbHAs PaboTa;
pelienue

Pa3sHOYPOBHEBBIX,  IPAKTUKO
OpPHEHTHPOBAHHBIX,
NpoOJIEMHBIX  3a/ay; (MeTon
KIIIOYEBBLIX 3a]1aY; METOIHKA
«B3aMMOOOMEH 3aJ[aHUSIMU»);
CO3/1aHHe rioccapust u
TBOPUYECKHUX MPOEKTOB.
DBpucTHYCCKas Oecena,
YACTUYHO-TTOMCKOBBIM METO,

KonrponbHas padora
(mpoBepouHast
paboTa)
TectupoBanue
TEeMe.
I'moccapuit o Teme.
3ammra TBOPYECKHUX
MIPOEKTOB.
YcerHsiit onpoc.
WunuBupyanbHas
JIeSITEIIEHOCTb.
PeuensupoBanue
OTBETOB.
B3aumoperneH3upos
aHue JIOMAIITHUX

1o




UCIIOJIb30BaTh JJIsl NPUOJIMKEHHOTO pELICHUs YpPaBHEHHH W
HEpPaBEHCTB (rpaduueckuit  Mertox); u300paxaTb Ha
KOOPAMHATHOM IJIOCKOCTH MHOECTBAa pEIIEeHUH mpocTeimmx
YPaBHCHHU U UX CUCTEM.

Hmeem npakm UUeCKUIL ONbIM.

Ypaenenus u nepagencmea

Pewate panuoHanbHble, TPUTOHOMETPUUECKHUE, MOKa3aTeJIbHbIE,
JorapuMHUYeCKie YpaBHCHHS W HEPaBEHCTBA, M WX CHUCTEMEI.
3ama4u ¢ mapamMeTpom.

MN3o0pakaTh Ha KOOPAMHATHOM IIOCKOCTH MHOKECTBA PEIICHUH
MPOCTEUIINX yPaBHEHUN U UX CUCTEM.

IlocTpoeHnss M WcclIeNOBaHHUSA TPOCTEHIINX MaTEeMaTHIECKUX
MOJCICH.

peleHus 3ajau4;
HCCIEN0BATEIbCKAS

JACATCIBbHOCTD.

pabor.

PIT 7

C(l)OpMHpOBaHHOCTL npeszaBneHMﬁ 0 Ipoueccax M SABJICHUAX, HMCIOMIUX BepOﬂTHOCTHHﬁ XapakTep, O CTATUCTUYCCKHUX

3aKOHOMEPHOCTAX B pC€aJlbHOM MMHPCE, 00 OCHOBHBIX IOHSITHSIX SHCMCHTapHOﬁ TCOpUU BepOHTHOCTeﬁ; yMeHI/Iﬁ HaXOJUTh H

OLICHUBATL BEPOATHOCTH HACTYIJICHHUA COOBITHH B HpOCTeﬁHIPIX MPAaKTUYCCKUX CUTyallUsdIX MU OCHOBHBLIC XapaKTCPUCTHUKHU

CHy‘IafIHLIX BCJIMYMH.

3naem:
Dnemenmosl  KOMOUHAMOPUKU, CHMAMUCMUKU U  mMeopuu
eeposamuocmeil

TabyimyHOe W Tpaduueckoe MpeAcTaBieHUE TaHHBIX; (GOPMYIIBI
Yycia TEepPEeCTaHOBOK, COYETaHWM, pa3MElIeHHUH; alrOpUTMBbI
pelieHus KOMOWHATOPHBIX 3aj[ad; 3JCMEHTApHBIC M CIIOXHBIC
COOBITHSI; BEPOSITHOCTh M CTATUCTHYCCKAS 4YACTOTAa HACTYIUICHUS
cOOBITHS.

Jlekuu, IeKIus ¢
pasdopom

KOHKPETHBIX CI/ITyaHI/Iﬁ

KouTtponbHas pabota
(mpoBepouHast pabora)

: camocTosTeNpHas paborTa,;
Ymeem: J P TectupoBaHue MO TEME.
Dnemenmsl  KOMOUHAMOPUKU, CHAMUCMUKU U  mMeopuu p I'moccapuii o Teme.
N Pa3HOYPOBHEBBIX, MPAKTHKO
eéepossmuocmeil 3amura  TBOPYECKHX
OpPUEHTHPOBAHHBIX,
MonenupoBaTh ~ peaibHBIC CHTyalldd Ha  S3BIKE  TCOPHUHU ) HPOEKTOB.

N . npobiieMHBIX 3am1ad;  (MeTon .
BEPOSITHOCTEH M CTATUCTUKH, BBIYHUCIISATH B MPOCTEHIIMX CIydasx VcTHIH ompoc.
BEPOSITHOCTH COOBITHI. KMOYEBEIX 3878, METOMMKA | [y wwyva e pas
PemaTs npocTeiinine KOMOMHATOPHBIE 3a1aYl METOIOM Tiepebopa, | «B3aMMOOOMEH TIESATEIIBHOCTD.

a TaKkKe C KCMOJIb30BAaHUEM HW3BECTHBIX (OPMYJ; BBIYHCIATH B | 3aIaHUSIMU»); co3nanue | PenensupoBanue
HpOCTeﬁH.IPIX CciydasaX BEPOATHOCTHU COOBITHI Ha OCHOBE MOJICYCTA riaoccapus u TBOPYECKUX | OTBETOB.
YHCIIa HCXO/IOB. TPOEKTOB. DBpucTHdeckas | B3aHMMOpELEH3NPOBa

. ) Gecena, uyacTUYHO-MOUCKOBEIA | HAC AOMAIIHAX
Hmeem npakmuueckuit onvim:. . | pador.

METOJI penieHus 3azay;
Dnemenmsl  KoMOUHAMOpUKU, CHMAMUCMUKU U  Meopuu
N HCCIICA0BATEIIBCKAs
eéepossmuocmeil
aHAIN3a PealbHBIX YHCIOBBIX NAHHBIX, TIPEACTABICHHEIX B Buje | ACTTCABHOCTD.
JarpaMmm, rpaQuKos;
aHanmu3a wWHQOPMAIMKM CTATHCTHUYECKOTo XapakTtepa. OleHka
BEPOSATHOCTE  HACTYIUICHHS  COOBITUA B HPOCTEUIIHNX
NpaKTHYECKUX CUTyalusx. OCYIIECTBISTh MPAKTHIECKUE PaCcYEThl
mo ¢opmynaM; TIOJIB30BaThCA OICHKOW W TNPUKUIKON TIpH
NPaKTHYECKUX pacueTax.
39man

PII1

C(l)OpMPIpOBaHHOCTL OCHOB CaMOpPAa3BUTHUA U CAMOBOCIIUTAHUA B COOTBETCTBUM C 06HIC‘I€.HOBC‘I€CKI/IMI/I HCHHOCTSAMHU U HJCalaMu
TpakKIaHCKOT'O 06HICCTBa; TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOHTeJ’ILHOﬁ, TBOp‘IeCKOﬁ M OTBETCTBECHHOM JACATCIIBPHOCTH.

3naem:

TopTper cTyJeHTa yCHEeUHOro Mo AUCIUIUINHE MaTeMaTHKa.
CaMOOIICHIBaHNE U OICHWBAHHWE YYCOHOH NEeSATETHHOCTH ceOs U
CBOMX CBEPCTHHKOB.

INocTpoeHre coOCTBEHHOM TpaeKTopuu 0Opa3oBaHus (COOCTBEHHBIC
CpelcTBa yueOHOM eI TeTbHOCTH).

MOTHBBI CAMOPA3BUTHS M CAMOOOPa30BaHUSI.

Ymeem:
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Jlexnmw, neKIys ¢ KonrponsHas pabora
pazbopom (mpoBepouHast
KOHKPETHBIX curyaumi| pa6ora)
caMocTosITeNbHast paboTa; TectupoBanue 1o
pelieHue TeMe.
Pa3sHOYPOBHEBBIX,  IPAKTHKO I'moccapuii 1o Teme.
OPUCHTUPOBAHHBIX, 3amura TBOPYECKUX
npoOieMHBIX 3afad;  (MeTox | mpoekTos.




TlocraHoBKa W TPUHATHE IIEJEH MNPEACTOSIICH NeITeNbHOCTH,
OMpENeNICHUEe JIMYHOCTHOTO CMBICIa €€ C TOYKH 3pCHUs
OIpENICIICHUS] CBOETO MECTa B COBPEMEHHOM OOIIIECTRBE.
B03MOXHOCTh CaMOCTOSTEIILHOTO YCIHCIIHOTO YCBOCHHS HOBBIX
3HAHUH, YMCHHA WM KOMIICTCHTHOCTCH, BKJIIOYAas OPTaHH3AIUI0
YCBOCHHS, T. €. YMCHHUS YUUTHCS.

OcBoeHre OOMIEKYIBTYPHOTO Hacieaus Poccuu 1 00IIeMHpOBOTrO
KYJIBTYpHOTO HACTICIHUS.

CchopmupoBaHHOCTH  y4eOHOW JEATEIHHOCTH OpHCHTAIUS Ha
CoJIepKaHMe U TIPoIiecC YIeOHOU IeSTeTbHOCTH.

CrocoOGHOCTH K POSKTUPOBAHHUIO CBOEH YIeOHOH e TeTHHOCTH.

Hmeem npakm UUeCKUIL ONbIM.

B pa3BuTin yueOHOI AEATENHHOCTA M €€ MOTHBAIINH:

1. OcBoeHme ydYamUMUCS OTHEIHHBIX YYEOHBIX JEHCTBUH,
CUTYAIIMOHHBIN MO3HABATEILHBI HHTEPEC U MOTHBALIUS.

2. O0beanHeHue y4eOHbIX ACHCTBUI B IIEJIOCTHBIN aKkT y4eOHOU
JIEATCIIbHOCTH, YCTOWYMBOCTh IO3HABATCILHOIO WHTEpEca U
CTaHOBJICHUE CMBICI000pa3yroniel (yHKIIMKA MO3HABATEILHOTO
MOTHBA.

3. Cucrema y4eOHOMU AEATEIBHOCTH, 0000IMIEHHOCTE, YCTOWYHBOCTh
U W30HWPaTEeNbHOCTh II03HABATEIBHBIX HHTEPECOB, JTOMHHH-
poBaHue MTO3HABATEIBHBIX MHTEPECOB B Hepapxun
MOTHBAIIIOHHON CHCTEMBI, IPUHATHE IMO3HABATEIHHBIM MOTHBOM
(byHKIINH TOOYKISHHS ¥ CMBICIIOO0Pa30BaHHMS.

KIIFOUEBELIX 3a7a4; METOIHKA
«B3aUMOOOMEH  3aJaHUSIMEY);
CO3/1aHHE rioccapust u
TBOPYECKHUX MPOEKTOB.
DBpHUCTHYECKAS Oecena,
YACTUYHO-TIOMCKOBBIN METOJ,
pelieHus 3a1a4;
HCCIIEA0BATENLCKAS
JIEATENLHOCTD.

VYcrHsIit onpoc.
NnauBuayanbHast
JIeSATEIbHOCTD.
PeuensupoBanue
OTBETOB.
B3aumoperneH3upos
aHue JIOMAIITHUX
pabor.

PM 1

BJIaACHHUC HaBbIKaMHU H03HaBaT€J'II)HOI7[, y‘I€6H0'I/ICCH€ZlOBaT€HLCKOﬁ nu HpOCKTHOﬁ ACATCIbHOCTH, HABbIKAMU PA3PCHICHUA
l'IpO6J'I€M; CIIOCOOHOCTH M TFOTOBHOCTH K CaMOCTOATCIIbHOMY HNOUCKY METOJAOB PCHICHUA IMPAKTUYCCKHUX 3alad, MPUMCHCHUIO

Pa3INIHbIX METOJOB MO3HAHUA.

3naem.

CTpyKTypy NpOEKTHOH M HCCIIE0BATEILCKON JESTEIbHOCTH,
KOTOpast BKJIIOYAET O0LIHe KOMIOHECHTHI:

1. TlocraHoBKa NPOOJIEMBI, CO3JaHHE MPOOJICMHON CHUTYaIWH,
oOecrieynBaroIeii BOSHUKHOBCHUE BOIPOCA, apTyMEHTHPOBAHUE
AKTYaJIbHOCTH MPOOJIEMBI.

2. BobuBmkeHHe TUMOTE3bI, (OPMYIMPOBKA TUIOTE3BI U pac-
KPBITHE 3aMbICIIA UCCIIEI0BAHUS;

3. TlnaHupoBaHHWE HCCIEAOBATENBCKUX (MPOEKTHBIX) paboT u
BBEIOOP HEOOXOIUMOTO HHCTPYMEHTAPHS.

4. Tlouck pemeHus mpoOIEMBI, TPOBEACHHE WCCICIOBAHMS
(mpoeKTHBIX paboT) ¢ MOITAIHBIM KOHTPOJIEM W KOPPEKIHEN pe-
3yJIbTATOB.

5. TIpencrasienre (M3I0KEHHE) PE3yIBTATOB MCCICIOBAHIS HITH
NPOAYKTa IMPOCKTHBIX paboT, €ro OpraHu3aunus C ILElbl0 COo-
OTHECEHHUS C TUIOTE30i, 0()OpMIICHHE PE3yITbTATOB ACATCILHOCTH
KaK KOHEYHOTO MPOIyKTa, (OPMYIUPOBAHHE HOBOTO 3HAHUSI.

6. OOcyxIcHHE W OIICHKA MOJYYCHHBIX PE3yJbTaTOB U IMPHUME-
HEHHUE UX K HOBBIM CUTYaIUSIM.

Ymeem:

1. Bunets npobiemy.

2. CtaBUTb BOMPOCHL

3. BbIgBUraTh TUMOTE3HI.

4. CTpyKTypHUpOBATh TEKCTHI.

5. JlaBath onpesie/ieHHE MOHSTHSIM.

6. [l1aHrpoBaHKE MCCIEOBATEIBCKUX (IPOSKTHBIX) PabOT U BBIOOD
HEO00X0AUMMOr0 HHCTPYMEHTAPHSI.

- BBIACJTICHHE MaTepHana, KOTOPBI OyIeT HCIONB30BaH B HC-
CIICZIOBAaHUH

- mapameTps! ([oKa3aTesn) OLCHKH, aHaiu3a (KOJMYECTBEHHBIE U
KaueCTBECHHBIC);

- BOIIPOCHI, pe/IaraeMsble Uit 00CYKACHHS, H TIp.

Jleknuu, JIeKIus ¢

pazbopom

KOHKPETHBIX CUTYyaIH
caMOCTOsTeNIbHAsT paboTa;
pelicHue

Pa3HOYPOBHEBBIX,  MPAKTHKO
OpPUEHTHPOBAHHBIX,
NpoOJIEMHBIX  3a1a4; (Meron
KITFOYEBEIX 3ajad; METOINKA
«B3aUMOOOMEH  3aJaHUSIMEY);
CO3/1aHHe rioccapust u
TBOPYECKHUX MPOEKTOB.
DBpHUCTHYECKAS Oecena,
YACTUYHO-TTOMCKOBBIM METOJ
peILICHMUS 3a/1ad;
HCCIIeI0BATENbCKAS
JIEATENBHOCTD.

KonTponbHast pabora
(mpoBepouHas
pabora).
TectupoBanue
TEeME.
I'moccapuit o Teme.
3ammTa TBOPYECKHX
IIPOEKTOB.
VYcTHBIif onpoc.
NunuBupyansHas
JIeSITETTBHOCTD.
PenienzupoBanue
OTBETOB.
BzanmopeneH3upos
aHme JOMAIITHUX
pabor.

1o
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HCCIICA0BaHMI
A KOppeKuuei

7. Tlouck pemenus mOpoOIEMBl, TPOBEICHHUE
(MpoeKTHBIX PaboT) ¢ MO3TAHBIM KOHTPOJIEM
PE3yIBTATOB BKIJIFOYALOT:

- YMEHHE HaOII01aTh;

- YMCHUSI U HABBIKU MTPOBEICHUS SKCIICPUMEHTOB;
- YMEHHE JIeNIaTh BHIBOIBI U YMO3AKIIOUCHHS;

- OpraHu3aluio HaOJIOJCHMS, IUIAHUPOBAHME M MPOBEICHHE
NPOCTEHIINX ONBITOB JUIA HAXOKIACHHUS HEOOX0auMOM MH(pOpMa-
MU U IPOBEPKHU THITOTES;

- UCIIOJIL30BAHKE PA3HBIX MCTOYHHKOB HHPOPMALIUH;

- 00CYKJICHHE M OIICHKY TOJYYEHHBIX PE3yJIbTATOB M MPUMEHEHUE
UX K HOBBIM CHTYAIIUSM.

8. IpencraBnenue (M3I0KCHHE) PE3YJIBTATOB HCCICIOBAHUS HITH
OPOAYKTa TIPOEKTHBIX paboT, €ro OpraHu3amds ¢ [ENbIo
COOTHECEHHS C THIIOTE30H, ODOPMIICHHIE PE3yIIBTATOB JCSTEIIBHOCTH
KaK KOHEYHOTO TIPOAYKTa, (POPMYJIUPOBAHHE HOBOTO 3HAHHS
BKJTFOYAIOT:

- YMEHHE CTPYKTYPHPOBATh MaTepHal;

- 0bcyKeHue, 00bICHEHUE, TOKA3aTelIbCTBO, 3AIIUTY PE3YJILTATOB,
NOArOTOBKY,  IUIAHMPOBAHHE  COOOIIEHUS O  MPOBEACHUM
UCCIIEZI0BAHUS, €r0 pe3yibTaTax M 3ammTe (MOAr0TOBKa BKIIHOYAET
HE TOJBKO COCTABJIEHHE TEKCTA, HO M MPE3CHTAIMI0 MATepHalOB,
WUTIOCTPUPYIOIINX, OOBICHAIOMINX, JIEMOHCTPHPYIOIIMX KakK cam
NPOLIECC UCCIIENOBAHUS U €r0 CPEJICTBA, TAK M PE3YIILTATHI);

- OIEHKY MOJIyYEHHBIX PE3YJIbTATOB U WX TPUMCHCHHE K HOBBIM
CHUTYAaIIHSIM.

Hmeem npakmuueckuit onvim:.

B ydeOHO-HCcnenoBaTENbCKOM W TPOEKTHOW  JEATEIHHOCTH.
BBINOJIHATE TEOPETHUECKUE HCCIICIOBAHUS.
Teoperndeckoe wuccienOBaHHE — 3TO (GOPMYJIHPOBAHUE OOIINX
3aKOHOMEPHOCTEH, IO3BOJSIOMINX OOBSCHUTH paHee OTKPHITHIE
(haKTHI M SMIUPHUIECKHE 3aKOHOMEPHOCTH.

Omanwvi nposedenus ucciedo8anus
1. ®opmynrpoBaHUe POOITEMBI.
2.TloarotroBka K MPOBEICHUIO UCCIICTOBAHMS:
- MpeNBapUTENbHBIN aHAIW3 HUMCKOLICHCS WHPOPMAIHH, BBI-
JIBIDKCHUE THITOTE3;
- orbop Marepuana, KOTOpbIA OyJIeT WCHOJNB30BaH B HCCIE-
JIOBaHUHU.
3. [IpoBenenue uccnenoBaHus:
- aHaM3 U 0000IICHHNE PE3yIbTATOB HCCIIETOBAHUS.
4. M3moxeHune pe3ynbTaToB HCCIICIOBAHMS, NX IIPEACTaBIICHHUE.
5. O6cyxnenue, orieHKa IMOJyIEHHBIX PE3yIbTaTOB.

PM 2

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIBHON WH()OPMAIMOHHO-TIO3HABATCILHON JCSITEIBHOCTH, BJAJICHHEC HABBIKAMH
MOJYYCHUST HEO0O0XOoAMMOU WH(GOpPMAIMU U3 CIOBaped pa3HBIX THUIIOB, YMCHHUE OPHUCHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX
UHPOPMALUYU, KPUTHYCCKH OIICHUBATh U UHTEPIPETUPOBATH HH(OPMAIIHIO, TIOIYIAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

YMEHHE HCIONB30BaTh CPEACTBA HMH(DOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TexHomoruit (mamee - WKT) B pemenun

KOTHUTHUBHBIX,

KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 3aJda4 C CO6H}OZ[CHI/IQM TpC6OBaHHﬁ OPTOHOMHMKH, TEXHUKHA

0e30TMacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHS, MPABOBBIX M ATHIECKUX HOPM, HOPM HHPOPMAITMOHHOH 0€30MacHOCTH.

3naem:

®dopMupoBaHns  Y4eOHBIX  BO3MOXKHOCTEH B  obOmactu
UCIIOJIb30BaHHUs HHPOPMAIIMOHHO-KOMMYHHKAI[HOHHBIX
TEXHOJIOTHIt C UCTIOJh30BAHUEM pecypcoB OubImoTeK

u Unatepuera. KoMnbroTepHas rmpe3eHTarus.

Ymeem:

C60p I/IH(i)OpMaIII/II/I B pas3IMYHbIX UCTOYHUKAX, HCO6XOI[I/IMyIO JJIs1
peuicHrus MaTeMaTU4YCCKUX l'IpO6J'I€M, U TMpCACTaBIATL €€ B
noHsATHOH (opme. KoMnbroTepHast mpe3eHTarys.
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Jlekuu, JIeKIus ¢

pasdopom

KOHKPETHBIX CUTyanuii
caMmocTosTeNbHas paboTa;
peuienue Pa3HOYPOBHEBBIX
MPAKTHKO — OPUEHTHUPOBAHHBIX,
NpoOJIEMHBIX  3a1a4; (Meron

KJIIOUEBBIX 337134 METOIMKA
«B3aUMOOOMEH  3aJaHUSAME»);

CO3JJaHHuC rioccapust nu

KonTponpHast paboTa
(mpoBepouHas
pabota)
TectupoBanue
TEeMe.
I'moccapuit o Teme.
3ammra TBOPYECKHX
MIPOEKTOB.
VYcTHBlif onpoc.
NnnuBuayanbHast
JIESITeIIBHOCTD.

1o




Hmeem npakmuqec](uii onvim:. TBOPYECKHUX mpoekToB. | Penensuposanue
OCyIecTBISATh pacIMpeHHbBIH TTOUCK nHpOpMAITAN OBpHCTHYCCKAs becena, OBTBeTOB'

C UCIOJIb30BaHUEM pecypcoB 6ubnmnoTek u Mureprera. Haxomuts | 4aCTHYHO-IIOMCKOBBIN METOJ 3aMMOPCLCH3HPOB
B Pa3sIMYHBIX HCTOYHMKAX HH(OPMalNuIO, HEOOXOAMMYIO I | pemieHus 3aaq; ang JIOMAIITHUAX
pelIeHNs. MAaTeMaTHYECKUX TpoOneM, M TNPEJACTAaBIATE €€ B | yccnenoBaTenpcKas pabort.

HOHATHOH (hOpMe; PUHUMATH PEILCHUS B YCIOBHSX HEMOJHON M JESITENbHOCTD.

M30BITOYHOH, TOYHOH H  BEPOSTHOCTHOH  WHQOpPMAIUH.

KomnerotepHas npeseHTarusl.

BJIaJICHUE A3BIKOBBIMU CPECACTBAMU - YMEHHUE SICHO, JIOTUYHO M TOYHO MU3JIaraTb CBOIO TOYKY 3PCHUA, UCIIOJIB30BATh A ACKBATHLIC

A3BIKOBBIC CPEACTBA.

3naem:

Bocnpusitue ycTHOM M MUCBMEHHOM PEYH, ONpeNessTb MOHSTHS,
MOHUMATh CMBICI MMOCTaBJICHHOW 3amaun. Pa3BuTue criocoOHOCTH
000CHOBBIBATH CYXKICHHUS, MIPOBOAUTD KJIacCU(PUKAITUIO
MaTEeMaTHYECKUX OOBEKTOB.

IIpuém noruyeckoro 3anoOMUHAHUS Yy4eOHOW WHpOpPMAIUU
CaMOTIPOBEPKY II0 BONpOcaM y4YeOHMKA WJIM  BOIIPOCAaM,
COCTaBJICHHBIM CaMUM Yy4allUMCS; Mepecka3 B mapax ¢ ONOpoi
Ha KOHCIICKT, IUIaH, rpad-cXemy W Mp.; COCTAaBICHHUE YCTHOM
WIA THChMEHHON aHHOTAaIMM y4eOHOro TEeKCTa C OMOpOod Ha
KOHCIICKT; COCTABJICHHE CBOJHBIX TaOmuil, rpad-cxeM U Tp.;
MOATOTOBKY JIOKJIQJIOB M HAaIMCaHWE pedepaTroB TEKCTa IBYX
BUIOB — KOHCTaTHPYIOMIETO M KPUTHIECKOTO — C OIOPOii Ha
KOHCIEKT, IDIaH TEeKCTa TI0 OJHOMY FJIM  HECKOJIbKAM
HMCTOYHUKAM, B TOM YHCJIe ¢ ormopoi Ha MHTepHeT u mybauka-
IINH B CPEICTBAX MAaCCOBOH WH(pOPMAIIHH.

Ymeem:

CTpyKTYypUpOBaTh 3HaHUS; OCO3HAHHO W MPOU3BOJBHO CTPOUTH
peyeBoe BhICKa3bIBaHUE

B YCTHOU ¥ MUCHMEHHOM (hopMe.

PaGoTath ¢ MareMaTHYeCKMM TEKCTOM (CTPYKTypHpOBaHUE,

W3BIICUCHUE HE00X0IMMO nH(pOpPMAIIHK). IIpoBoUTH
MH()OPMAIIMOHHO-CMBICIIOBOW aHAJIM3 JIEKIMU U Y4eOHOTO TEKCTa,
pacno3HaBaTh  JIOTHYECKM  HEKOPPEKTHbIE  BBICKA3bIBAHMS,

OTIMYaTh THIIOTE3Y OT (hakTa. COCTAaBIATH TEKCT HAYYHOT'O CTHIIS,
paccyxmath u 0000marh. CHOCOOHOCTh K OMOIHMOHAIBHOMY
BOCTIPDHATHIO MaTEeMaTHYEeCKHX OOBEKTOB, 3adad, pEIICHUH,
paccyXIeHUH.

Hmeem npakm UUeCKUIL ONbIM.

[IpruMeHATP MaTeMaTHYeCKyl0 TEPMHHOJOTHIO ¥ CHMBOJHKY,
UCTIONIB30BaTh  pa3iMYHBIC SA3BIKA MarTeMaTWKU  (CIIOBECHBIH,
CHMBOJIMUECKHH, rpaduueckuii). [I[pOBOANTH apryMEHTHPOBAHHbIE
paccyXIeHus; JeNaTh JIOTHYSCKH OOOCHOBAaHHBIC  BBIBOJIBI,
MPUBOJIUTH TOKA3aTEIbCTBA; OTIIMYAThH JOKA3aHHBIC YTBEPKICHUS
OT HE JOKa3aHHBIX; SICHO, TOYHO M TPAMOTHO BBIPAXKATh CBOU
MBICJIH B YCTHON W THCBbMEHHON peun. [IpuBOAMTH mpUMEpH U
KOHTPIIPUMEPBI.

PaccmaTpuBaTh MH(OOpMAIHIO, JaHHYI0O B HECKOJBKHX Pa3iIHMIHBIX
(dopmax (BepOaIbHOM, YKCIIOBOM, IPOCTPAHCTBEHHO-BU3YAIIBHOM), B
WX B3aHMOCBS3H U CIIEJIaTh Ha 3TOH OCHOBE BBIBOJIBI.
VYcraHaBIMBaTh XapakTep CBsI3W dacTeld WHGOpManud, KOTopas
MpecTaBjieHa B BHIE TaOIuIl, rpaduKoB, JuarpamMmm | Ip.

Jleknuu, JIeKIus ¢

pasdopom KOHKPETHBI
CHUTYAIIHii; CaMOCTOSITENIbHA.
paborTa;

pelieHue Pa3sHOYPOBHEBBIX
NPAKTUKO — OPHEHTHPOBAHHBIX,
npoOJIEMHBIX — 3aj1a4; (Meron
KIIIOYEBLIX 3a/1a4; METOMKA
«B3aUMOOOMEH  3aJaHUSAME);
CO3/1aHHE rioccapust u
TBOPYECKHX MIPOEKTOB.
DBpUCTHYECKAS Oecena,
YaCTUYHO-TTIOMCKOBBIN METOJ
penreHus 3a/1a4;
UCCIIE0BATENbCKAS
JIESATEIBHOCTD.

KonrponbHas padora
(mpoBepouHast
pabota).
TectupoBanue
TEeMeE.
I'moccapuit o Teme.
3ammra TBOPYECKHUX
MIPOCKTOB.
VYcerHsiit onpoc.
NunuBupyansHas
JIESITENBHOCTb.
PenenzupoBanue
OTBETOB.
B3aumopenens3upos
aHue JIOMAIIHUX
pabor.

1o

PIT 6

BJIaACHUC OCHOBHBIMU IIOHATHUAMU O INNIOCKUX W HNPOCTPAHCTBCHHBIX I'€COMETPUUCCKHX (bl/Il"yan, nux

OCHOBHBIX CBOWCTBax; c)OPMHUPOBAHHOCTh YMEHHUS paclo3HaBaTh HA yYepTexkax, MOJACISAX U B pEallbHOM
MUpe reoMeTpudeckue GUrypbl; IpUMEHEHHE U3YUYEHHBIX CBOMCTB reoMeTpuuecKux Guryp u Gopmyi s

peIICHUA TCOMCTPUYICCKUX 3a1a4 U 3a/la4 C IPAKTHYCCKUM COACPIKAHUCM.
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3naem.

T'eomempus

BzanmHoe pacnionoxeHune npsiMbIX U TUIOCKOCTEH B IPOCTPAHCTBE.
OcHOBHBIE TOHATHS 00 OOBEMHBIX TEOMETPHUYECKHUX TeNax, WX
OCHOBHBIE CBOWCTBa M MpHU3HaKH. [IpencTaBieHne o MpaBHIBHBIX
MHOTOrpaHHHKaX (Terpasap, Ky0, OKTasap, JOAEKadIp, HKOCadap)
M O Telax BpallcHWs. Pacro3HaBaTh Ha MOJCISIX M YEPTEKAX,
Buabl ceueHnid. Dopmynsl ruonmianed OOKOBOW W HONHOU
noBepxHocTeil. DopMynsl 00beMOB. MeToJ1 BEIUUCIICHHST 00beMa
yepe3 ONpeIeIICHHBIN HHTETPall.

Ymeem:

T'eomempuas

Pacnio3naBate W aHaNM3MpPOBATH HA YEPTEXKAX, MOJCIAX U B
peaIbHOM MHpE: B3aMMHOE PAaclOIOXKEHHE MPSIMBIX U MIIOCKOCTEH
B MPOCTPAHCTBE U TEOMETPUUECKHE TeJa. BBIMOTHATE YEPTEKH MO
YCIOBUIO 3aJaud M CTPOUTh pPAa3jIUYHble BUIbl CEUYEHUH.
[IprMeHsSTs OCHOBHBIE CBOWCTBA, MIPU3HAKH, (PAKTHI, POPMYIIBI IS
pEIICHAST CTEPEOMETPUUCCKUX  3a1ad (YMETh WX BBIBOIMTS).
Hcnonp3oBate mpuoOpeTeHHBIE HABBIKM B IPAKTUYECKOW Jes-
TEJNBHOCTH JUISI BEIYMCIICHUS] 0O0BEMOB U IIIOMIA IEH TOBEPXHOCTEH.

Hmeem npakmuueckuii onvim:.

T'eomempus
Pacno3naBatb B OKpPYKaromem
NPOCTPAHCTBEHHBIE  (OPMBHI,

MHpe
BBITIIOJTHATh YEPTEKH  TI0
YCIOBHIO 3afa4n. HaxomuTh HEM3BECTHBIC 3JEMEHTSHI, IO 1

MPEIMETHI -
Tela;
00BEMBI  TEII, Uccnenosanus
NPAaKTHYECKUX CUTYallMii Ha OCHOBE H3yYCHHBIX (GOpMYyT H

CBOWCTB TIPOCTPAHCTBCHHBIX (OPM H TeT,

CTPOUTH PA3JINYHBIC CCUYCHUA.

UCTIONB3Yys TIpH
HEOOXOANMOCTH CIIPABOYHUKHM W BBIYHCINTEIBHBIC YCTPOWCTBA.
W3mepsATh IJIMHBI OTPE3KOB, BEIWYHMHBI YIJIOB, HCIOJIb30BAaTh
(dbopMysBl IJIsI HAXOXKACHHS NIEPUMETPOB, IUIONIaged U 00beMOB
reoMeTpUYECcKUX GUryp u Tei.

Jleknuu; neknus ¢ pazdbopom
KOHKDPETHBIX
caMocTosTeNbHas paboTa;
pelenue
NPAKTHKO — OPHEHTHPOBAHHBIX,
npobiieMHBIX 3amad;  (MeToj
KJIIOYEBLIX 3a/ay; METOAMKA
«B3aMMOOOMEH  3aJaHUSAME);
CO3/1aHHE riaoccapus u
TBOPYECKHUX MIPOEKTOB.
DBpucTHYECKas Oecena,
YAaCTUYHO-TIOUCKOBBIA  METOJ
pelienus 3a/1a4;
UCCIIEI0BATEIbCKAS
JIESTEIBHOCTb.

CUTYaIINi]

Pa3HOYpPOBHEBBIX

Konrponbhas pabora
(mpoBepouHast pabora)
TectupoBanue 1o Teme.
I'noccapwuii o Teme.
3amuTa  TBOPYECKHX
TIPOEKTOB.

YcrHbiii onpoc.
NupuBugyanbHas
JIeSITETIHHOCTb.
PeuensupoBanue
OTBETOB.
B3anmopenensupoBan
ue JOMalIHuX pador.

PIT 8

BJIaACHUC HABbIKAMHU UCIIOJIB30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX NPOrpaMM pHu PCIICHUHU 3a1a4.

3naem.

IPOTPaMMHBIE TPOAYKTHI U KX OCHOBHBIC
xapakrepuctuku (Microsoft Word,
Microsoft PowerPoint; MicrosoftExcel);
CYIIHOCTH pabOTHI C KOMITBIOTEPOM KaK CPEICTBOM
yIpaBiieHUs! HHpOpMaIuei;

CYIIHOCTB paOOTHI B MHTEPHETE U MOTYICHHS
uH(pOpMaIUU B TTI00ATHHBIX CETSX;
3JIEMEHTHI BBIYHCIUTEIHLHON MaTeMaTHKH,
TEXHOJIOTHIO cOopa aHanu3a u 00paboTKU
MareMaTu4eckoi nHdopmanny,

0 CTaTUCTUYECKUX METOJIaX MCCIEAOBAHUS U

00paboTku HHpOpMALIUH.

Ymeem:

KJIacCU(PUITUPOBATH MPOrPAMMHBIE TTPOTYKTHI,
BBITIOJIHATH CaMOCTOHTeHBHBIﬁ IIOUCK I/IHq)OpMaI_II/II/I
HEOOXOIMMOM JIJIsl PEIICHHS] MAaTEMaTHICCKUX U
MPUKIaJHBIX 3a7a4;

Jlexiuu; neKnus ¢

pasdopom

KOHKPETHBIX CHUTYallWy;

camocTosTeNbHas paborTa,;

pelicHue Pa3sHOYPOBHEBBIX,

MPAKTUKO — OPHECHTHPOBAHHBIX,

npoOJieMHBIX 3371a4; (METO
METOUKa

3aJaHUSIMU»);

KJIIOUEBBIX 337134,
«B3aMMOOOMEH
CO3/IaHue TII0CCAPHS U
TBOPYECKHX IPOCKTOB.
OBpucTUdeckas becena,
YaCTHYHO-TTOMCKOBBIN METOT
peILICHMS 3a71ay;
HCCIIEC0BATEILCKAS
JIESITENILHOCTb.

KontponbHas pabora
(mpoBepouHast
paboTa)
TectupoBanue 1o

TEeMe.

I'moccapuit o Teme.
3amuTa TBOPIECKUX
MIPOEKTOB.

VYcTHBIif onpoc.
NnnuBuayanbHast
JIeSITEIIHOCTb.
PenensupoBanue
OTBETOB.
Bzanmopenensuposan
re JOMAaITHUX padoT.
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WCIIOJIb30BaTh, XPAHUTh U TIepepadaThIBaTh
UH(OPMALIUIO C TPUMEHEHUEM
BBIYUCITUTEIILHONW TEXHUKH,
MOJTy4aTh MHPOPMAIUIO U3 TJI00ATBHBIX CETEH,
MO3BOJISIIOILYIO PACIIUPUTH CBOM YPOBEHb 3HAHHI.

Hmeem npakmuueckuii onvim:.

MeToaMH 00pabOTKH ¥ HHTEPIIPETUPOBAHUS
pe3yabTaTOB SKCIIEPUMEHTA;
OCHOBHBIMH METO/IaMH, CTIOCOOaMU U CPEICTBAMHU
NOJyYEHHUs1, XpPaHEHUS U IepepadoTKu HHPOpPMAaLUHY,
OCHOBaMH PabOTHI ¢ KOMITBIOTEPOM KaK CPEICTBOM
yIpaByieHUs] HH(pOpMaIUK Ha YPOBHE, ITO3BOJISIOIEM
HCTIONIb30BATh KOMIBIOTEPHYIO TEXHUKY U
CHEeUATU3UPOBAHHBIE KOMITBIOTEPHBIE POTPAMMBI.

2. Mecmo oucyuniunst 6 cCmpyKmype 00pa3zosamenbHoil RPOPAMMbL
JucnurnmuHa oTHOCUTCS K 6a30Boit yacTu. E€ ocBoeHue ocymectBisercs B 1, 2cemecTpax.

Ne
/1

HamMeHoBaHMe OUCIIMITINH,
ONPEEIAIONINX
MEXAUCIUTUIMHAPHBIC CBA3U

Kox u HanMeHoBaHuE pe3yabTaToB (KOMIICTECHITH)

IIpeowecmeyrougue oucyuniunsl

Mamemamuxa (ocnosnas
uiKona)

Hugpopmamuxa (ocnosnan
WKo1a)

1) bopmupoBaHHe TPEACTABICHHHA O MaTeMaTHKE KaK O METOJC ITO3HAHHUS
JIEHCTBUTENFHOCTH, MTO3BOJIAIONIEM OIMUCHIBATh M N3y4YaTh pealbHbIE IIPOLECCH U
SIBIICHHS,;

2) passutue yMmeHui paboTaTh C y4eOHBIM MATEMATHYECKUM TEKCTOM
(aHanu3upoBaTh, U3BJIEKATh HEOOXOAUMYIO MH(OPMAIHIO), TOYHO U FPAMOTHO
BBIPQ)KaTh CBOHM MBICIH C HMPUMCHCHHEM MAaTEMAaTHYCCKOW TEPMUHOJOTHH H
CUMBOJIMKHM,  TPOBOJAWUTh  KiIacCH(UKAIMK,  JOTHYECKUE  OODOCHOBAHUS,
JTOKa3aTeIbCTBA MATEMATHYCCKUX YTBEPIKICHUM;

3) pa3BuTHE NPEACTABICHUN O YKCIIE U YKCIOBBIX CHCTEMAaX OT HATYPAJIbHBIX JI0
NEHCTBUTENFHBIX ~YWCEJ, OBJAJCHHE HAaBBHIKAMH YCTHBIX, ITHCHMCHHBIX,
HHCTPYMEHTAJIBHBIX BEIYNCICHH,

4) oBmajgcHNE CUMBOJIGHBIM  SI35IKOM  aiureOphl, MPUEMaMH  BBITIOJHECHHS
TOXIIECTBEHHBIX TMPEOOpa3OBaHWN BBIPAXKCHHH, PENICHUS YPaBHEHHH, CHCTEM
YpaBHEHHH, HEpaBEHCTB M CHCTEM HEPAaBEHCTB, YMCEHHS MOJEIHNPOBATh
pealbHbIC CUTYAIlMH Ha SI3BIKE aureOphl, MCCICA0BATh MOCTPOCHHBIC MOJCIH C
HCTOJNB30BAHUEM  amlmapata aiureOpbl, HMHTCPIPETUPOBATH  MOTYYCHHBIH
pe3yJbTar;

5) oBnasenre cucremoil (DYHKIMOHAIBHBIX TOHSATHI, pa3BUTHE yMEHHS
UCTOJB30BaTh (DYHKIMOHAIBHO-TpaQUUICCKHE TPESACTABICHUS Ui PCIICHUS
PA3IMYHBIX MATCMATUYECKHUX 3aJad, UIs OMHCAHUS W aHalu3a pPealbHBIX
3aBUCHUMOCTEH;

6) oBnajicHEE TECOMETPHUECKUM SI3BIKOM; Pa3BUTHE YMEHHS WCIOJB30BAaTh €0
JUIA OTIMCaHMS MPEIMETOB OKPYXKAIOIIETO MHUPA; Pa3BHTHE IPOCTPAHCTBEHHBIX
MpeACTaBICHUN, W300pa3UTENbHBIX yMEHHH, HABBIKOB T'COMETPHUYECKUX
TIOCTPOCHHIA;

7) GopMHpOBaHHE CHCTEMATHYECKUX 3HAHUM O IUIOCKHX (QUIrypax H HX
CBOWCTBAX, MPEJCTABICHUN O MPOCTEHINNX MPOCTPAHCTBCHHBIX TENIAX; PA3BUTHE
YMEHUU MOJCIUPOBAHHUS pCANBHBIX CHTyallMd Ha S3bIKC TI'COMETPUH,
HCCIICIOBAHMS IOCTPOCHHOM MOJEIH C HCIOJIb30BAHUEM TI'COMETPUYCCKUX
MOHATUH W TeopeM, ammapara ainreOpbl, pEIICHHS T'COMETPHYCCKUX H
MPAaKTUYCCKUX 3aJady,

8) opnajsieHre  MPOCTEHIIUMH  CMOCOOAMM  MPEJACTABICHUS W aHAIN3a
CTAaTHCTHYECKUX IAHHBIX, (OPMHUPOBAHWE MPEICTABICHUH O CTATHCTHYECKUX
3aKOHOMEPHOCTSAX B PeaJbHOM MHpE M O Pa3IW4YHBIX CIoco0ax WX W3yUeHUs, O
MPOCTEHIINX  BEPOSTHOCTHBIX MOJENSAX; pa3BUTHE YMEHHH W3BIICKaTh
nH(pOPMAIMIO, TPEACTABJICHHYI0 B TaONWIaX, Ha Juarpammax, rpadukax,
ONMCHIBATE W AaHAJTM3NUPOBATH MACCHBHI UYHCJIOBBIX JAHHBIX C ITOMOIIBIO
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MOJXOSIIINX CTaTUCTHYECKUX XapaKTEPUCTHK, HCIOJIb30BaTh MOHHUMaHHE
BEPOSATHOCTHBIX CBOMCTB OKPY’KAIOIIMX SIBIICHUM NMPU MPUHATUH PEIICHUMH;

9) pa3BuTHE YMECHHUIT IPUMEHSTh W3yUCHHBIC TIOHATHS, PE3YIBTATHI, METOIBI IS
pemIeHns 3a1a9 MPaKTHYECKOro XapakTepa M 3a7ad U3 CMEXHBIX AWUCIUILIHH C
HCTIOIB30BaHUEM IPH HEOOXOAMMOCTH CIIPABOYHBIX MAaTEpHANIOB, KOMITBIOTEDA,
M0JIH30BaTHCS OLICHKOM ¥ MPUKUAKON TP MPAKTUYECKUX pacuETax;

10) bopmupoBanne HMHOOPMALMOHHON W  AJITOPUTMHYECKOH  KYIBTYPBI;
(bopMHpOBaHHUE MPEICTaBICHHUS 0 KOMIBIOTEPE KaK YHUBEPCAILHOM YCTPOHCTBE
0o0paboTkn uHQOpMauW¥; pa3BUTHE OCHOBHBIX HAaBBIKOB M  yMEHHH
UCIIOJIb30BAHHS KOMITBIOTEPHBIX YCTPOHCTB;

11) bopMupoBanue mpencraBicHUS 00 OCHOBHBIX HW3YYaeMbIX MOHITHSIX:
nH}opManus, aIropuT™, MOJICNIb — M MX CBOMCTBAX;

12) pasBuTie  aNTOPUTMHYECKOTO  MBIIUICHHS, HEOOXOIUMOTO  IUIA
poeCCHOHATIPHON AEATEIFHOCTH B COBPEMEHHOM OOINECTBE; pa3BUTHE
YMECHHH COCTaBUTh M 3alliCaTh aJTOPUTM JJIsI KOHKPETHOTO WCIIOJIHUTEI,
¢dbopmMupoBaHHE 3HAHWH 00 AITOPUTMHUYECKUX KOHCTPYKLHUAX, JIOTHUECKUX
3HAYCHUAX U OTEPALHUAK; 3HAKOMCTBO C OIJHUM U3 S3BIKOB IIPOTPAMMHPOBAHUS U
OCHOBHBIMH aJITOPUTMHUYECKUMHU CTPYKTYpaMu — JIMHEHHOHM, YCJIOBHOW H
LIUKJINYECKOH,

13) bopmupoBanne  ymeHuit  dopMamM3aMM @ M CTPYKTYPHUPOBAHHUS
nHdopmanmy, yMEHUS BBIOMpaTh CHOCOO TpEJCTaBIECHHS JaHHBIX B
COOTBETCTBUM C IIOCTaBJICHHOW 3ajaueii — TaOJMLBI, CXEMBbl, TIpaduKH,
JarpaMMBbl, C HCIIOJIb30BAHUEM COOTBETCTBYIOLIMX HPOTPAMMHBIX CPEICTB
00paboTKH JaHHBIX;

14) popMupoBaHHEe HaBBIKOB M yMEHHMH O€30MACHOTO0 H IEIECO00Pa3sHOro
MOBEICHUS TpPH paboTe ¢ KOMITBIOTEpHBIMH IIporpaMmaMu U B MHTepHere,
YMEHHS COOII0aTh HOPMBI HH)OPMAIIIOHHOHN STHKH U IIPaBa.

Hugpopmamuxa (ocnoenasn
uiKona)

@Duszuka (ocnosnas wikona)

1) popmupoBaHKe MPEACTABICHUN O 3aKOHOMEPHON CBS3M M IMO3HABAEMOCTH
SBJICHHNA  TPUPOABI, 00  OOBEKTUBHOCTH  HAYYHOrO  3HAHHUS, O
CHCTEMOOOpa3yromIel posii GH3UKA TSI Pa3sBUTHS IPYTUX €CTECTBEHHBIX HaYK,
TEXHAKH W TEXHOJOTHH; HayYHOTO MHPOBO33PEHHS KaK pPe3ylbTara W3ydeHHs
OCHOB CTPOCHHSI MaTepUH U (PYHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

2) bopMupoBaHHe MEPBOHAYAIBHBIX MPEICTABICHUM O (U3UUECKOM CYIITHOCTH
SIBJICHAN  TPUPOABI  (MEXaHMYECKHMX, TEIUIOBBIX, 3JEKTPOMATHWUTHBIX W
KBaHTOBBIX), BHJAX Marepud (BEIIECTBO U II0JE), IBIKEHHH KaK CIOCo0e
CYIIECTBOBAHWsS MAarTepHH; YCBOCHHE OCHOBHBIX WJEH MEXaHWKH, aTOMHO-
MOJIEKYJIAPHOTO YUEHHS O CTPOCHUH BENIECTBA, SJIEMEHTOB 3JIEKTPOANHAMUKH U
KBaHTOBOW (DHM3WKM; OBJIaJCHHE MOHATHUIHBIM anmnaparoM W CHUMBOJHYECKHM
SI3BIKOM (DH3HKH;

3) mpuoOpeTeHre  OMbITa NPUMEHEHHsA HAyYHBIX  METOAOB  IO3HAHWS,
HAOMOMCHUST  (DU3MUYECKUX  SBICHHWI, TPOBEICHHS  OMBITOB,  MPOCTBIX
OKCIICPUMEHTAIBHBIX HCCICIOBAHUM, NPSIMBIX M KOCBCHHBIX HM3MEPEHHH C
HCTIONIB30BAHMEM aHAJIOTOBBIX M HH(POBBIX H3MEPUTENHHBIX TPHOOPOB;
MMOHWUMAaHHe HEN30€KHOCTH TIOTPEITHOCTEH JIFOOBIX U3MEPEHUH;

4) nonnmanue (GpU3NYECKUX OCHOB M IPHUHIMIIOB JAeUCTBHA (paboThl) MalldH K
MEXaHH3MOB, CPEACTB TMEPEIBMKEHUS W  CBSA3H, OBITOBBIX MPHOOPOB,
NPOMBIIUIEHHBIX TEXHOJOTHUECKUX MPOLIECCOB, BIMSHUS MX Ha OKPYXKAIOUIYIO
Cpelly; OCO3HAaHHME BO3MOMKHBIX MPHYMH TEXHOTEHHBIX W OKOJOTHYECKUX
KaTacTpod;

5) oco3Hanne HEOOXOAMMOCTH MPUMEHEHHS TOCTHKEHUM DU3UKN U TEXHOJIOTHIA
IUTSL PALJMOHAITBHOTO TPUPOIOTIONB30BaAHMS;

6) oBnazieHHe OCHOBaMH 0O€30MACHOrO0  WCIHOJIB30BAHUS ECTECTBEHHBIX U
HCKYCCTBEHHBIX DIICKTPUYECKUX W MATHHUTHBIX TOJICH, 3JICKTPOMArHUTHBIX H
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBCHHBIX MOHHM3HUPYIOIINX H3ITydCHHH
BO M30ekKaHWE WX BPEIHOTO BO3ICHCTBUS HA OKPYXKAIONIYIO CPEIy M OPTaHu3M
YEIOBEKa;

7) pasBuTHE YMEHHWS IUTAHUPOBATH B MOBCEIHEBHOW JKU3HHM CBOM JEHCTBHS C
MPUMEHEHUEM TIONYYCHHBIX 3HAHHHA 3aKOHOB MEXaHWKH, JJICKTPOIMHAMHKH,
TEPMOJUHAMUKH U TEIIOBBIX SBJICHUM C LIEIBI0 COEPEKEHUS 3M0POBbS;

8) bopMupoBaHWe TIPEACTAaBICHHHA O  HEPAIMOHAILHOM  HCIIOJIb30BAHUN
NPUPOAHBIX PECYPCOB M JHEPTUM, 3arpA3HCHUM OKPYXKAIOIIEH Cpelbl Kak
CIIEJICTBHE HECOBEPILIEHCTBA MAIIMH U MEXaHH3MOB.

Hocnedyrwuue oucyunaunot
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1 Dnemenmol evicuieni OK?2,I1K1.1,13,14,21,23,25,3.1-34

Mamemamuku
2 | Cmamucmuxka OK?2,4,5IIK16,2.1,23,25

3. O6vem oucyunaunsl 6 3a4emHbIX eOUHUYAX C YKA3AHUEM KOTUYEeCn8d aKademMuuecKux 4acos,
8bL0C/ICHHBIX HA KOHMAKMHYI0 padomy ooyuarouwuxcs ¢ npenooasamesiem (no euoam yueoHbvIxX
3aHAmMuUil) U HA CAMOCMOAMENbHYI0 padomy
Pacnpedenenue ¢honoa epemenu no cemecmpam u 6udam 3aHAMUI

Bunpl 3ansTHIA ouHast popma 00ydeHus 3ao4Has popma oOyueHUs
Htoro yacos 356 u. 356u.

Jlexmmu (gac) - -

[MpakTrueckue (CeMUHAPCKUE) 3aHATHS 234 20

(4gac)

JIaGoparopabie paboThI (4ac) - -

CamocrositenbHas pabora (4ac) 120 334

Koncynbramuu 2 2

Kypcogoii mpoekr (pabora) (+,-) - i

KonTponshas padora (+,-) - +

Dk3aMeH, ceMecTp /gac. 1,2 cemecmp 1,2cemecmp

3auer (nuddhepeHIupoBaHHbIH 3a4eT), - -

cemecTp

KonTtponbHas padota, cemectp - 1,2

4. Codepircanue Oucyuniunbl, CRPYKmMypuposannoe no memam (pazoenam) ¢ yKazanuem
0MEEOeHNH020 HA HUX KOJIUYECHEA AKAOEMUYECKUX YACO8 U U006 YUEeOHBIX 3aHAMUIL
4.1. Cooeporcanue oucuyuniunsl

Ne | Pazoen oucuyunnunut Buns! yaeOHBIX 3aHATHH, CpenctBa v TEXHOJIOTHH OIEHKH
o/ BKJIFOYasi CAMOCTOSITEIIbHYIO (yemmuwiii onpoc, noocomoska
I paboTy CTyICHTOB U 00K1A008, NOO2OMOBKA Nepe3eHmayull,
TPYIOEMKOCTH (B cobecedosanue, nucoMeHHas paboma,
AKaJIEMUIECKUX Yacax). mecm, UHOUBUOYAIbHbLE 3A0AHUS U O.)
IIpaxktuyecku | Camocrosite
€ 3aHATH, JbHAS
Jac pabota, gac
1 cemecmp
1 | Paznen 1. Anzeopa. 32/4 5730 [pakTukym.
1. Kopnu u cmenenu. TpenupoBouHas pabora.
1.1.K0peHB crenenn N >1 uero pra)KHer[ﬂ_
CBOMCTBA. KonrpoinsHas pa6oral,2,3,4,5,6,7
1.2.CreneHb ¢ palOHAIbHBIM (npoBepouHas pabora)
TokasaTeieM  ee CBOﬁCTBa-V Pa6ora co cOOpHHKOM 3a11a4, OTBETHI
1.3.CBolicTBa CTENEHHU C NEUCTBUTEIHHBIM HA BOTIPOCEL.
MoKazaTeseM.
2. Tozapugm. PeriieHre Ka4eCTBEHHBIX U
2.1.Jlorapugm umcia. NPAKTUICCKUX 3314,
2.2.0cHoBHOE JorapudmMuieckoe TectupoBanue 1o Teme.
TOX/IECTBO. CocraBiieHre OIOPHOTO KOHCIIEKTA

18




2.3.JIorapudm mpou3BeACHUS, YACTHOTO,
CTETIeHH; TIEPEX0/l K HOBOMY OCHOBAHHIO.
2.4. lecATHUHBIN ¥ HATYPAIbHBII
JIoTapu@MmBbl, 9uciao €.

3. Ocnogwt mpuzonomempuu.
3.1.CuHnyc, KOCHHYC, TAHT'€HC, KOTAHTCHC
MPOM3BOJILHOTO yTiia.

3.2.Paagnannas mepa yria.

3.3.Cunyc, KOCHHYC, TAHT€HC M KOTAHT'€HC
4HCIa.

3.4.OCHOBHBIC TPUTOHOMETPHYCCKUE
TOXJCCTBA.

3.5. dopmyiisl IpUBEACHUS.

3.6.Cunyc, KOCHHYC M TAHT€HC CYMMBI U
Pa3HOCTH JIBYX YTJIOB.

3.7.CuHyc ¥ KOCHHYC JJBOMHOTO yrJIa.
3.8. dopmyibI TOJIOBUHHOTO yTIIa.
3.9.TIpeobpa3oBaHusi CyMMBbI
TPUTOHOMETPUYECKUX (PYHKIIHH B
MPOU3BEACHHUE U MIPOU3BECHUS B CYMMY.
3.10.TIpocreiimire TPUrOHOMETPHICCKUE
YpaBHEHHsI U HEPABEHCTBA.

3.11. ApKkcHHYC, apKKOCHHYC, apKTaHT'CHC
YKCIa.

rjioccapud 1o TeMe.

Pabora ¢ pa3gato4yHbiM,
JEMOHCTPALOHHBIM MaTEPUAIOM H C
HAarJSITHBIMU [TOCOOMSIMU.
WnnuBunyansHelil 1 GpOHTANIBHBINA

OIpocC.
[pocnyimBanue U 06CyKICHUE
JoKi1a0B (pedepaToB) CTYAEHTOB.
B3anMoperieH3upoBaHne JOMAIITHUX
paboT.

Paznen 2. @yuxyuu. 28/4 6/30 [IpakTuxym.
1.1.06nacth onpeneneHus: 1 MHOKECTBO TpennpoBouHas pabora.
3HAYCHHIL. YipaxHeHusl.
1.2.Tpaduk ¢pynxuuu. [ToctpoeHue KonTponsHas pa6ota8,9
rpadukoB QyHKIMI, 3a1aHHBIX (mpoBepouHas paboTa)
PasIMIHBIMU CTIOCO6aMH. PaboTa co cOOpHUKOM 3aja4, OTBETHI
1.3.CaoiicTBa QPyHKIUIT: MOHOTOHHOCTb,

Ha BOTPOCHI.
YETHOCTh M HEYETHOCTb, MEPHOANIHOCTD,
OTpAHHUEHHOCTb. PelieHue KaueCTBEHHBIX U
1.4.TIpoMexXyTKH BO3pacTaHUs U HPaKTHICCKUX 3a/1a1.
yObIBaHMSA, HANOOJBIIIEE U HANMEHBIIIEE TectupoBaHue 1o TeMe.
3HAYEHUS, TOYKH SKCTPEMyMa CocrapieHne OIIOPHOTO KOHCIIEKTa U
(moKambHOrO MakCUMyMa M MUHUMYMa). IJI0CCApHSL TI0 TEME.
I'paduyeckas HHTEPIPETALHS. PaGoTa ¢ pas/ATouHbIM,
1.5. O6pitTHas{ ¢bynkus. 'papux JIEMOHCTPALHOHHBIM MAaTEPUAJIOM H C
obpaTHol yHiUuY. HATJIAHBIMH TIOCOOUSIMHU.
1.6. CTeneHHaH"(l)yHKuMs{ C HaTypaJIbHBIM VHAMBHAYaTbHBIH H POHTATBHBI
nokasareinem, e€ cBoiicTBa u rpaduk.
1.7. Tpuronomerpuueckue QyHKINHU, UX onpoc.
CBOMCTBA U TPa(UKH; IEPUOINIHOCTD, [pocnymuBanne n obcyxneHue
OCHOBHOI IIEPHOI. JoKi1a0B (pedepaToB) CTYAEHTOB.
1.8.I1oka3arenpHas QyHKLIUS BsaumopenieH3upoBaHNe JOMAIIHUX
(kcronenTa), €€ cBOMCTBA U rpaduK. pa6or.
1.9.Jlorapudmudeckas GyHKIus, €€
CBOKCTBa ¥ rpaduK.
1.10.TIpeobpa3oBanus rpahuKoB:
napasuiebHbIA IepeHOC, CHMMETPHUS
OTHOCHUTENBHO OCeil KOOPAUHAT.
Paznen 3. Hauana mamemamuueckozo 29/4 6/30 [IpakTukym.

ananusa

1.1.TlonsTHE O MPOU3BOTHON (PYHKIIUH,
(bu3HYECKUN U TEOMETPUICCKUH CMBICIT
MIPOU3BOTHOM.

1.2. VpaBHeHHE KacaTeIbHOM K rpaduKy
GdyHKITHH.

1.3.TIpou3BoHbIE CyMMBI, Pa3HOCTH,
MIPOU3BE/ICHUS, YACTHOTO.
1.4.TIpou3BOHBIC OCHOBHBIX
9JIEMEHTAPHBIX (PYHKIUH.
1.5.TIpumeHeHne IPOU3BOJHOM K
HCCIICAOBAHUIO (DYHKIIHIA U IIOCTPOCHUIO

rpaguKoB.
1.6.TTepBoobpasnas. ®opmyina HeroToHa-

TpenupoBouHas pabora.
Yupaxxuenus.

KontponbHas paboral0,11,12,13
(mpoBepounas pabora).
Pabora co cOOpHHKOM 3a/1a4, OTBETHI

Ha BOTIPOCHI.
Pemenne xkauecTBEHHBIX U
MPaKTUYECKUX 3a/1ad.
TectupoBaHue 1o Teme.
CocraBiieHHE OIIOPHOTO KOHCIIEKTA 1
TJIOCCApHS IO TEME.

Pabota ¢ paznaTo4HbIM,
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JletiOnuma.
1.7.Btopas npousBoaHas U €&
(bM3HYECKUN CMBICIT.

JEMOHCTPALOHHBIM MaTEPUAIOM H C
HAarJSITHBIMHU [TOCOOMSIMU.
WnnuBunyansHelit 1 GpOHTANIBHBINA

OrpocC.
[pocnyimBanue U 06CyKICHUE
noknanoB (pedeparoB) CTyIEHTOB.
B3anmoperieH3npoBaHne JOMAIITHAX
paboT.

Pasnen 4. Ypaenenusa u nepasencmea 29 6/30 IIpakTHKyM.
1.1.Pemenne pannoHaIbHbIX, TpennpoBouHas pabora.
NOKa3aTeJIbHBIX, JIOTapUPMUIECKUX VIpaHeHHS.
ypaBHEHHI ¥ HEPABEHCTB. KonTponbHast paborals
1.2.Penrenne uppauvoHaIbHBIX 1 (mpoBepouHas paboTa)
TpUTOHOMETPUICCKUX yPABHCHIN. PaboTa co cOOpHUKOM 3aj1a4, OTBETHI
1.3.OcHOBHbIEC IPUEMBI PELICHHS CHCTEM
.. Ha BOIIPOCHI.
YpPaBHEHHIA: TI0/ICTAHOBKA, p
anredpandecKoe CIOKCHUE, BBEACHNE CILICHHC KA4CCTBCHHBIX 1
HOBBIX [TEPEMEHHBIX. IPaKTHICCKUX 3a/1a1.
1.4.PaBHOCHIBHOCTh YPaBHEHHH, TectupoBanue 1o Teme.
HEPaBEHCTB, CHCTEM. CocTaBieHne OIOPHOTO KOHCIIEKTA U
1.5.Pemenne npocTeimmx cucremMm rIoccapus 1o Teme.
YPaBHEHUH C JBYMsI HEU3BECTHBIMH. PaGoTa ¢ pasaTouHbIM
1.6.PeIH€HI:[e CHUCTEM HEpPABEHCTB C OJJHOM JIEMOHCTDALHORHBIM MATEPHATOM H C
Eeg eII:I'IeHHOH' N HAarJISTHBIMU TOCOOUSIMHU.
/. Menionb3osanye CBOHCTS 1 Ip%(i)I/IKOB VHIMBHIyATBHBI  (bPOHTATBHEL
(bYHKIMI IpY pELIeHUH YpaBHEHUI 1 OIIDOC
HEpPaBEHCTB. poc. ;
1.8.MeTo/1 HHTEPBATIOB. [IpocnymuBanue n o6cykneHne
noknanos (pedeparoB) CTyIEHTOB.
B3anmopeneH3upoBaHne JOMaIIHAX
paoor.
Paznen 5. dnemenmut komounamopuxu, 20 9/28 IIpaxTuxym.
cmamucmuKuy u meopuu 6epoAMHocmeil TpennpoBouHas pabora.
1.1. Tabmuunoe u rpaduyeckoe YipaxxHeHusl.
IPEACTABIICHUEC TaHHBIX. KOHTpOHLHaﬂ pa60Ta]_5
1.2.YucnoBbic XapaKTEPUCTHKH PSIIOB (HpOBepO‘{Ha}I pa60Ta)
MaHHBIX. Pabora co cOOpHHKOM 3a/1a4, OTBETHI
1.3.I1loouepenHblid 1 OXHOBPEMEHHBII Ha BOTPOCHL.
BBIOOP HECKOJILKUX 3JIEMEHTOB U3
Pemmenne ka4ecTBEHHBIX U
KOHEYHOTI'0 MHOKECTBA.
1.4. ®opmynbl yKciIa HepeCcTaHOBOK, TpaKTHHCCKHX 3a/ad.
COYETaHUH, pa3MeIICHNH. TectupoBanue 1o Teme.
1.5. ®opmyna 6uHOoMa HeroToHa. CocTaBieHne OIOPHOTO KOHCIIEKTA
1.6.CsoiicTBa OUHOMHUAIBHBIX TJI0ccapus Mo TeMe.
KO PHUIICHTOB. Paborta ¢ pa3zgaTouHbIM,
1.7.Tpeyrombuux ITackas. JIEMOHCTPALIMOHHBIM MATEPUAJIOM U C
1.8.DneMeHTapHbIE U CIOKHBIE COOBITHSL. HAMJIAIHBIMH IOCOBUAMI.
1.9.PaccmoTpeHue ciyqacs 1 WnauBunyansHbil 1 GPOHTAIBHBIN
BEPOSITHOCT CYMMbI HECOBMECTHBIX ompoc
COOBITHI, BEPOSATHOCTD
[IpocnymuBanue n o6cyxneHne
MIPOTUBOIIOI0KHOTO COOBITHS.
noknanos (pedeparoB) CTyCHTOB.
B3anmopeneH3npoBaHue JOMalIHuX
pador.
Ipomesicymounas ammecmayusi no 128/12 32/148 Dxk3amen
oucyuniume
2 cemecmp
Paznen 6. l'eomempus. 96/8 88 /186 | IlpakTukym.
6.1. AKCHOMBI U OIIpeAeIeHUs TpennpoBounas pabora.
CTEPEOMETpPHUH. YnpakHeHus.

6.2.ITapannensHOCTb MPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
6.3.IleprneHAUKYJISIPHOCTD MIPSIMBIX U
IIJIOCKOCTEH B MTPOCTPAHCTBE.

Konrpoasnas paboral,2,3,4,5
(mpoBepoynas pabora).
Pabora co cOOpHHKOM 3a/1a4, OTBETHI

Ha BOMPOCHI.
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6.4.BeKTops! B IPOCTPAHCTBE. Pemenne kauecTBEHHBIX U
6.5.MCTO,Z[ KOOPpAWHAT B IIPOCTPAHCTBE. MPaKTUYECKUX 3aja4.
6.6. MHOTOTpaHHUKH.

6.7.Tena BpaieHwus.
6.8.Brruncienne 00bEMOB U ILIONIALEH

TectupoBaHue mo Teme.
CocraBiieHrE OIIOPHOTO KOHCIIEKTA 1
TIIOCCapHA IO TEME.

MIOBEPXHOCTEH OCHOBHBIX T€OMETPHUECKUX PaGoTa ¢ pa3siaTouHbIM
TelL. JE€MOHCTPALUOHHBIM MaTepPHaIOM U C
6.9.3a1a4un Ha MOCTPOCHHE. HAarJISTHBIMU TOCOOUSIMHU.

WNuauBuayaneHeId B GPOHTATBHBIN
orpoc.

[IpocnymuBanue u 06cyXacHIEe
JoKi1a0B (pedepaToB) CTYAEHTOB.
B3anMoperieH3snpoBanne  JOMAIIHUX
paboT.

Ipomesicymounas ammecmayus no 106/8 88/186 Dxk3amen

oucyuniune

4.2 Cooepicanue npakmuueckux (ceMunapcKux) 3auamuil

Teopernueckuil mMarepuan HM3y4aeTcsl Ha NMPAKTUYECKUX 3aHATUAX. Ha mpakTHueckux 3aHATHAX
IIPOBOJISTCS TPOBEPOUHBIE PAOOTHI , KOHTPOJIBbHBIE PA0OTHI , OMPOC 110 TEOPETHUECKUM BOIIPOCAM.
MeTtoanyeckoe U TUAAKTUIECKOe 00ecIeYeHne MPAKTHIECKUX 3aHATHH.

4.3 Cooepicanue nabopamopHsix paoom

JlaGopaTopHbie pabOThI Y4EOHBIM TIJITAHOM HE MPETyCMOTPEHHI.

5. Yueono-memoouueckoe obecneuenue camocmoamenvHoll paoomaol
odyuarowuxca no oucyuniune <Mamemamuka»

CamocrosTenbHas paboTa CTYICHTa SIBIISICTCS BaXHBIM (DAaKTOpPOM YCIEIIHOTO H3YYeHHUs Kypca
JJIEMEHTApHONW MAaTeMaTuKH. JlomalmHue, WHAMBHAyaJIbHBIC 3aJaHUs, NOATOTOBKA K ayIUTOPHBIM
3aHATHAM, KOHTPOJIBHBIM MEPOIPHUATHSAM COOTBETCTBYET BBIACICHHBIM JOJIAM BPEMEHU Ul CPEAHETO
CTYJEHTA.

D¢ dexTrBHAsA crcTeMa KOHTPOJIsS 00eCleunBaeT MIAaHOMEPHYIO CaMOCTOsTENbHYI0 padory. Crona
OTHOCATCSI KOHTPOJIbHBIE U IPOBEPOUHBIE Pa0OOTHI, 3amuTa HHAMBUAYalbHBIX PI'P u pedeparos, pabora c
IIPOMJCHHBIM MaTEPHAIOM I INOATOTOBKHM K TECTHPOBAHMIO, ONPOC IO TEOPUHM HA NPAKTHYECKUX
3aHATUAX, 3a4eTHble paboTHl. J{MAarHOCTUYECKHH, TEKYIIUH M MPOMEKYTOUYHBIH KOHTPOJb 3HAHHM,
YMEHUH MPOBOAUTCS B (OPME TECTUPOBAHUS, KOHTPOJIBHBIX, 3a4ETHBIX U CAMOCTOSTEIIBHBIX PadoT.

Texnonozuueckas Kapma CAMOCHOAMENbHOIL paﬂombt cmyoeuma

Pesynp Buo oeamenvnocmu cmyoenmoes Hmozoewlii Cpeocmea u mexunonocuu | Obvem
mam (3a0anus na camocmosmenvhyio npooyKm OUeHKU yacoe
paoomy) camocmoamens
Holl padomol
1 2 3 4 S
1 cemecmp
PII'1 | 3yueHue U KOHCIIEKTUPOBAHUE KoHncnexkr. PeuensupoBanue. 9/9
PIl 2 | 1ONOTHUTENBHOM JTUTEPATYPHI B [Toptdonuo.
PII 3 | COOTBETCTBHUHM C IPOTrpaMMoOi Kypca.
PIT 4 | CamocTosATENbHOE PELICHHE 3a1a4 Pemenue 3ana4. | AHaIUTHYECKUI oruer. | 3/10
PII5 | mo 3agaHuIo IperoaaBaTess. PenensupoBanue.
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PIT 7. [Toprdomnmo.
I'paduueckue paboThI. AnpOom PenensupoBanue. 3/10
rpadu4ecKux [TopTdomnmo.
pabor.
MoaenupoBaHue. Mopens. PeuensupoBanue. 3/10
dotorpadumn.
[IpezenTanus.
HccnenoBaTenbCKuil MPOEKT. [Tpe3enTarus. PenensupoBanue. 3/10
[TopTdomnmo.
[TonroroBka pedeparoB u 3cce Ha Pedepar, scce. | [Ipesenrarus. 1/10
3aJaHHYIO TEMY Peuensuposanue.
CocraBnenue cxem, TabuIl, NunuBunyans- | PenensupoBanue. 2/10
pedycoB, KPOCCBOPIOB ISt HOE 3aJ]aHue. [Toptdonmo.
CHUCTEMaTH3aIuu y4eOHOTO
MaTepuana.
OTBeTHI HA TEOPETUUECKUE KoHcnexr. Yerubiii - ompoc.  Tecer. | 2 /15
BOIIPOCHI, JOKA3aTEIbCTBO TEOPEM. [TucbmeHHbIe pabOTHI.
Peuensuposanue.
[Toptdonuo.
CocragieHnue rioccapusi Uiu I'noccapwii. Marematuueckuii nukranr. | 3 /15
oubnuorpaduu mo KoHKpeTHOH Teme | CIucoK Penensuporanmue.
JTUTEPATYPHI.
Brinmonnenue KoHTposibHOM paboTel | Pemenue 3anau. | PenensupoBanue. - 140
(3aounas popma 0OyueHUS)
VYyactue B Hay4HbIX U Crarsbs. BeicTynienue Ha| 3/9
MPAKTUYECKUX KOH(PEPEHLIUAX [IpezenTarus. KOH(EepeHIIHNH.
PeniensupoBanue.
Hmozo 3a 1 cemecmp | 32/ 148
2 cemecmp
PI1 N3yuyeHne n KOHCIIEKTUPOBAHUE KoHcnexr. PenensupoBanue. 9/22
PM 1 JOTIOJIHUTEIBHOM JIUTEPATYPHI B [Toptdonuo.
PM 2 COOTBETCTBHH C IPOrPAMMOM Kypca.
PM 3 CamocrosTenpHOE pelieHre 3a1a4 Pemenue 3amay. | AHAIMTHYECKHI oruer. | 10/ 13
PII 6 T10 33JJaHUI0 MPETIOaBaTENS. PeniensupoBanue.
PII 8 [TopTdomnmo.
I'paduueckue paboThI. AnpOom PenensupoBanue. 10/13
rpadu4ecKux [TopTdomnmo.
pabor.
MoaenupoBaHue. Mopens. PeuensupoBanue. 10/13
dortorpadumn.
[IpezenTanus.
HccnenoBaTenbCkuil MPOEKT. IIpesenTarnus. PenensupoBanue. 10/13
[TopTdomnmo.
[ToaroroBka pedepaToB u 3cce Ha Pedepar, acce. | IIpesenranus. 10/13
3aJaHHYIO TEMY PeniensupoBanue.
CocraBnenue cxem, TabuIl, NunuBunyans- | PenensupoBanue. 10/13
pedycoB, KPOCCBOPIOB ISt HOE 3aJ]aHue. [Toptdonuo.

cucTeMaTU3aluu y4eOHOro
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MaTepuana.
OTBeTHI HAa TEOPETUUECKUE KoHcnexr. Yerupiii  ompoc.  Tecr. | 10/ 13
BOIIPOCHI, JOKA3aTEIbCTBO TEOPEM. [TucbmeHHbIe paboOTHI.

Peuensuposanue.

[Toptdonuo.
CocrasieHnue rioccapusi Uiu I'noccapwii. MaremaTnueckuii mtukrant. | 9/13
oubnuorpadun mo KoHKpeTHOH Teme | CIucoK Penensuporanmue.

JUTEPATYPBHI.

Brimonnenue KoHTposibHOM paboTel | Pemenue 3anau. | PenensupoBanue. - /160
(3aounHas ¢popma o0yueHUs1)

Hmozo 3a 2 cemecmp | 88/ 186

Hmozo | 120/
334

Cooeporcanue 3a0anuil 01 camocmoameibHou padomul
Temut peghepamos (nucomennvix pabom, scce, 00K1a008, cmameir)

Pa3zoen 1. Anzeopa
1. Kopnu u cmenenu.
1.1.Kopenb crenieru N> 1 u ero cBoiicTaa.
1.2.Crenensb ¢ paliioOHATILHBIM TTOKA3aTeJIeM U €€ CBOMCTBA.
1.3.CBoiCcTBa CTEIIEHU C JENUCTBUTEILHBIM [I0KA3aTEIEM.
2. Tocapugpm.
2.1.Jlorapudm uncna.
2.2.0cHoBHOE Jorapu(pMUIecKoe TOXIECTBO.
2.3.Jlorapudm npousBeAeHUS, 9aCTHOTO, CTEIEHHU; IEPEX0]l K HOBOMY OCHOBAHHIO.
2.4.]lecaTHUHBIN ¥ HATypaJIbHBIN JIOTapu(PMBbI, YUCIIO €.
3. Ocnosbl mpuzonomempuu.
3.1.Cunyc, KOCHHYC, TAHTEHC, KOTAHT€HC IPOU3BOJIBHOTO YyIJa.
3.2.Paguannas Mepa yria.
3.3.Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIA.
3.4.OcHOBHBIE TPUTOHOMETPHUUYECKUE TOXKIECCTBA.
3.5. ®opmyiibl TpUBEACHHUS.
3.6.Cunyc, KOCUHYC ¥ TAHT€HC CYMMBI U Pa3HOCTH JIBYX YIJIOB.
3.7.CuHyc ¥ KOCUHYC IBOMHOTO yTIJIa.
3.8. ®opMyIibl TOJIOBUHHOTO YTJIA.
3.9.11IpeobOpa3oBanusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BECHNE U TPOU3BEICHUS B
CyMMY.
3.10.IIpocreiimue TPUrOHOMETPHUUECKUE YPAaBHEHHS U HEPABEHCTBA.
3.11. Apkcunyc, apKKOCUHYC, apKTaHTE€HC YHCIIa.
Paszoen 2. ®ynkyuu
1. ®ynkyuu.
1.1.O6nacTs onpenencHuss 1 MHOKECTBO 3HAYCHHA.
1.2.Tpaduk pyukiuu. [Toctpoernne rpadukoB HyHKIHHI, 3aJaHHBIX PA3THYHBIMU CITIOCOOAMH.
1.3.CgoiicTBa (yHKIUI: MOHOTOHHOCTD, YeTHOCTh M HEYETHOCTD, IEPUOTUIHOCTh, OTPAHUICHHOCTD.
1.4.TIpomexxyTKH BO3pacTaHus U yObIBaHMsI, HAMOOIbIIICE U HAMMEHBIIICE 3HAYCHUS, TOUKH SKCTPEMyMa
(moxanpHOrO MakcuMyma U MUHUMYMa). ['padudeckas HHTEpIpETALIUS.
1.5.O6patnas pyuknus. ['paduk oOpaTHOM QyHKITUN.
1.6.Crenennas pyHKIUS C HATYpaJIbHBIM ITOKa3aTeseM, e€ CBOUCTBA U IrpaduK.
1.7. Tpuronomerpudeckre GyHKIMH, IX CBOWCTBA U TpauKH; MIEPUOANIHOCTH, OCHOBHOU TTEPHOI.
1.8.TlokazarenpHast hyHKIUS (FKCIIOHEHTa), €€ CBOMCTBA U TpaduK.
1.9.JIorapudmudeckas pyHkms, €€ cBOWCTBa U rpaduK.
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1.10.ITpeoOpa3oBanus TpaduKOB: MapaIeIbHbIA IEPEHOC, CHMMETPHUS OTHOCUTENIFHO OCEel KOOPIUHAT.
Pazoen 3. Hauana mamemamuueckozo ananusza
1.1.TlonsTHE O TPOU3BOAHON QYHKIIMHU, PUIUUECKUN 1 TEOMETPHUIECKUIN CMBICI IIPOU3BOTHOM.
1.2. YpaBHeHHe KacaTenbHOH K TpaduKy QyHKIIUH.
1.3.1Ipou3BoaHBIE CYMMBI, Pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.
1.4.TIpon3BoiHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHH.
1.5.TIpumeneHune NpoOU3BOAHOM K MCCIIEOBAHUIO (DYHKIIUN U IOCTPOCHUIO TPadUKOB.
1.6.IlepBoobOpaznas. ®opmyna Herorona-JIeitOnuia.
1.7.Btopas npou3BoaHas 1 €€ PU3NIECKU CMBICI.
Pa3zoen 4.Ypasenenus u nepasencmea
1.1.Pemenne paunoHaIbHBIX, TOKA3aTENbHBIX, TOrapU(PMUUECKUX YPAaBHECHHI U HEPABEHCTB.
1.2.Pemenrie HppallMOHAIBHBIX U TPUTOHOMETPUYECKUX YPAaBHEHUH.
1.3.OcHOBHBIE IPHEMBI PEILICHHS CUCTEM YPaBHEHHIA: MTOJICTAHOBKA, aJredpandeckoe CI0XeHue,
BBEJICHUE HOBBIX [IE€PEMEHHBIX.
1.4.PaBHOCWIBHOCTb YPAaBHEHUM, HEPABEHCTB, CUCTEM.
1.5.Pemienre mpocTeHmmx cuCcTeM ypaBHEHUH C IBYMsI HEU3BECTHBIMH.
1.6.Pemienne cucteM HEPaBEHCTB C OJHOM MEPEeMEHHOM.
1.7.Vicnons30BaHue CBOMCTB U TpadUKOB (YHKIIHUHA MPH PEIICHUH YPaBHEHUN U HEPABEHCTB.
1.8.MeTton uHTEpBAIOB.
Pazoen 5.9nemenmol KOMOUHAMOPUKU, CMAMUCIMUKU U MEOPUU 8EPOAMHOCHEN
1.1.TabnuuHoe u rpaduuecKoe NpeCcTaBICHUE JAHHBIX.
1.2.YucnoBble XapaKTEPUCTUKU PSAIOB TaHHBIX.
1.3.Tloovepeanslii 1 OJHOBPEMEHHBIN BEIOOP HECKOJIBKUX SJIEMEHTOB U3 KOHEYHOT'O MHOKECTBA.
1.4. ®opmynsl yncaa IEPECTAHOBOK, COYETAaHUM, pPa3MEIICHUH.
1.5. ®opmyna 6unoma HproToHAa.
1.6.CBoiicTBa OMHOMHUATBHBIX KOA(D(PHUITMEHTOB.
1.7. Tpeyronbuuk Ilackans.
1.8.DnemMeHTapHbBIE U CIIOKHBIE COOBITHS.
1.9.PaccmoTpenue cirydaeB v BEpOSTHOCTh CYMMbI HECOBMECTHBIX COOBITHM, BEPOSITHOCTD
IPOTUBOMOJIOKHOTO COOBITHS.

2 cemecmp
Pa3zoen 6. 'eomempusn

Tema 1.Axcuomvl cmepeomempuu u ux c1e0Cmeus
1.1.OcHoBHBIE IOHATHS CTEPEOMETPUN. AKCUOMBI CTEPEOMETPHH.
1.2.HekoTopsie CIEACTBUS U3 aKCHOM.
Tema 2. Ilapannenvhocms npamuix u RIOCKOCHEN
2.1.[TapannenbHble MpsMbIE B TPOCTPAHCTBE, NAPaUIETbHOCTD TPEX MPSIMBbIX.
2.2.TlapannenbHOCTh NPSMOHN U MJIOCKOCTH.
2.3. CkpemuBaronifecs npsimbie.
2.4. YTIIbI ¢ COHAMPABICHHBIMUA CTOPOHAMU, YTOJ MEXKY MPSMBIMH.
2.5.CBolicTBa MapauieNbHBIX MIOCKOCTEH.
2.6 Terpadap, napajuienenumnes.
Tema 3. [lepnenOuKyaaApHoCHb RPAMBIX U RIIOCKOCHIElL
3.1.IIpu3HaK neprneHauKyISIPHOCTH MPSMON U MIIOCKOCTH.

3.2.Teopema o npsMoi, NEPIECHANKYIISIPHON K IIIOCKOCTH.

3.3.PaccrosiHuE OT TOYKH 10 TUIOCKOCTH. Teopema o TpexX MmeprneHAuKyIsIpax.
3.4.Yros MexXIy NPSMON U TIIOCKOCTBIO.

3.5.TIpu3Hak nmepreHIuKyIIPHOCTH IBYX TUIOCKOCTEH.

3.6. Teopema nepneHANKYISIPHOCTH ABYX MIJIOCKOCTEH.

3.7.1IpssMOyTONBHBIN TTapaJIIeNICHIIE, KYO.

3.8.I1apannenpHOE MPOSKTUPOBAHUE, H300PAKEHNUE TPOCTPAHCTBEHHBIX (DUTYP.

Tema 4. Muozozpannuxu

4.1. IloHsiTHE MHOTOI'PaHHHUKA.
4.2 . TTpuzma.

4.3.Tlupamuna.

4.4, TpeyronapHas MUpaMU/IA.
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4.5.1lpaBuibHas nupamMuaa.

4.6.IToHsITHE TPABUIILHOTO MHOTOTPAaHHHUKA.

4.7.CummMmeTtpus B KyOe, B mapajiesienurne/e.

Tema 5. Bekmopul ¢ npocmpancmee

5.1. Ilonsarue BekTopa. PaBeHCTBO BEKTOPOB.

5.2. CnoxxeHnue 1 BbIYUTaHUE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB.
5.3. YMHOXEHHE BEKTOpa HA YHCIIO.

5.4. KommuiaHapHbI€ BEKTOPBI.

5.5. TlpaBwiio napannenenunesa.

5.6.Pa3noxeHnne BeKTOpa Mo TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
Tema 6. Memoo koopounam ¢ npocmpancmee
6.1.IIpsmMoyronbHas cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOPA.
6.2.JleiicTBuUs HAJ BEKTOpPaMHU.

6.3.CBs3b MEXly KOOpAMHATAMH BEKTOPOB U KOOPAWHATAMHU TOYEK.
6.4.1Ipocrelimme 3a7a4i B KOOpAUHATAX.

6.5. CxansipHoe pou3BECHHE BEKTOPOB.

6.6. JIBmkeHue.

6.7.BexTopshl.

Tema 7. ununop, konyc, wiap

7.1. Hununap.

7.2.11nomaap MOBEPXHOCTH IJIMH]IPA.

7.3.Komnyc.

7.4.Y cedeHHBIN KOHYC.

7.5.I1n01manp NOBEpXHOCTH KOHYCA.

7.6.Cdepa u map.

7.7.YpaBHeHHE CHEPHI.

7.8.11nomanp chepsl.

Tema 8. Oovembr men

8.1.006beM NpsMOYTOoTHHOTO TapalyIe/IeHIIe/a.

8.2.00beM npsiMOyToJIbHON TPU3MBI.

8.3.00bem nunuHIpa.

8.4.00beM HaKJIOHHOW MIPU3MBI.

8.5.00beM nupaMuib.

8.6.00bem koHyca.

8.7.00bem mapa.

8.8.00beM mapoBOro CerMeHTa, mapoBOro CJIOSl M IIAPOBOTO CIIEKTPA.
8.9.11iomanp chepsl.

Huousuoyanvnoie (2pynnossle) 3a0anus 01 CAMOCHOAMENbHOI PAdomol
O0s13aTenbHbIC HHANBUIYATbHBIC 3aIaHHS 110 KAXKIOMY paszeiy (TemMe) TUCIUTUTHHBL
1.Jloruko —maTemMaTeMaTUYECKUM aHANIU3 110 JAHHOMY pa3Jieny, TeME.
2. CocraBiieHue rioccapusi.
3. Beiienenue KIFO4EBHIX 3a/1a4.
4. Knaccudukanus 3a1a4 1 METOJIOB X PEIICHUs 10 JaHHOMY pa3Jieiy, TeMe.
5. AHanu3 TUTEpaTyphl MO0 UCTOPUHA MATEMATHKH, YIEOHBIX TOCOOU.
6. PaboTa Hal MHOMBUIYAIbHBIME 33JaHUSAMU (IIPOCKTAMH).
7. Pemenue 3a1a4 u3 1oMalrHe KOHTPOIBHOW pabOTHl U TECTOB.
8. CocTaBiieHre TeMaTUYECKOT0 aHHOTUPOBAHHOTO KaTallora JIuTepaTtypsl U MIHTepHeT-pecypcoB.
9. Perienue 3a/1a4 MOBBIMIEHHOW CTIOKHOCTHU IO TAHHOMY pa3/ieny AUCIUILTAHBL.
10. Ananu3 marepuanos OI'D u ET'E mo MmaTemaTuke o yka3aHHOM TeMe.
11.3a cTpaHHIaMu IIKOJIBHBIX YICOHHKOB ainreOpbl U reoMeTpuu (M30paHHBIC BOIIPOCHI MATEMATHKH).
12. KoppeKIMOHHBIE MEPOTIPUATHSI.

3aoauu ona camocmoamenvHoi padoomol
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Memoouueckoe u oudaxmuueckoe obecnedenue
Ilposepounas paboma no meme «Memoo unmepeanoe»

1. 3anumuTe penienue HepaBeHcTBa X —5X+ 6> 0.
2. 3anuimuTe pelleHue HepaBeHcTBa X° —3X—4< 0.
3. Haueprtute 3cku3 rpapuka QyHKIUU Yy = (x - 1) I:Q X+ 2) I:( X— 3) .

4. HauepTtute 3cku3 rpadrka QyHKIIUN Y = (x + 5) II( X= 4)2 :

X
5. OnuHaKoBBIC U PEIICHUS UMEIOT HEPABEHCTBA >0u ( X= 5) [ﬂ X+ 1) >0 .

X+1

2
6. OnMHAaKOBBIC JIU PEIICHUS UMEIOT HepaBeHCTBa(x - 1) >0ux-1>0.

Ilposepounas pavoma no meme <Kopenv N —ii cmenenu u e2o ceoiicmea
A 1.Brruncnure 30,027.
1)0,03; 2)0,06; 3)0,3;4)0,00

A 2.Peumre ypasenne —X> —3=0.
1)33; 2)-¥3; 3£ ¥3;4) 27
A 3.Bumcmnre  §2° 5% O/ 2 [5° .
1)20; 2)40; 3)10;4)5(
2
A 4.YupocTute BbIpaKeHHE ((‘/?—3@/;/) + 6@/ X Oy +§/ xay’ .

1Wx-9dfy+eq/xQy; 2R x+ 4 y;

3)Wx+90fy; 4 x- ol y+ e/ \dy

B1. Beruucnure 3Ha4€HHUE BHIPAXKEHUS ‘\‘/625m“ —{’/ 32m —\/ 16M npum=-0,2.
C1l. YupocTute BeIpaxxeHue \/ 19- GB/E)—\/ 19+ a3/ 1c.

Iposepounas paboma no meme«Hppayuonanvmuvie ypasnenus»
A 1.Pemmre ypaBHeHHe 38— X =—1.

1)9; 2)7; 3)7;9; 4 )pewrenuit nem .
A 2.Pemute ypaBHeHHe vV X+4+4=0.
1)12; 2)40; 3 pewmenuit nem 4)12;-20.

A 3.Pemute ypaBaenne 1++/6X+ 1= 2x. KakoMmy u3 mpoMeXyTKOB IPHHAICKUT KOPEHb
ypaBHEHUS ?

D[-7:-4]; 2)[-3;-1; 3J0;2) ; 47 2;7
\3/;+2|}/?/=0;
Ix -2y =4
1)(2;-1); 2)(-1:2); 3(8:-1); 4Y-1;9

B1.Pemmre ypaBHeHUE Jx +4/x =12= 0. B orsere 3anumure KOpPEHb YPAaBHEHHS WJIH CYMMY KOPHEH,

A 4.PemmTe cUCTEMY YpaBHEHUN {

€CITH X HECKOJIBKO.
C1. Pemte ypaBHEHUE (3X— 5) i/-1- 3x= 3x= 5

Ilposepounan paboma no meme «Cmenennvie ynkyuu»
1. Beruucnure:

-1 11 5 0 s
a) 27°; 6) (é) . B) 325-81; 1) [23—1JEE23+23+1J.
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-2 3 71 o2
2. YIIpOCTHUTE BhIPOKEHUSI: a) ((‘/;) °. 6) a* @/E; B) (X 2 [L/GJ :[X 4 EWJ.

1 1
14 a3
ab'+ @D o a=125;b= 81

as +b*

3. HaiinuTe 3HaYeHUs BbIpaKEHUS
5 3
4. CocTaBbTe ypaBHCHHE KacaTeIbHOU K TpaduKy QyHKIIUU Y = 3 k5 + x™* B TOuke X =1.

1
5. Beruucnure mioniaas Gurypsl, orpaHndeHHON auHusSMH: Y = X 25X =1; X =4;y=0.

Hpoeepoquaﬂ paﬁoma no meme «Cmenemn C payuoOHalbHbIM nOKazamesiem>»

3\ s
A 1.Brruncnure (35) .
1)-1,5; 2)1,5; 3)—% : 4)%

5/ -9
A 2.1lpencraBpTe B BUAE CTEICHH C pallUOHAIBHBIM IMOKa3arenem \ X = .
5 9 5 9

1)x °; 2)x 5; 3)=x%; 4)- x5.
A 3. Yupocrurte Boipakenue Y 3 y©+ Y
1)y®?; 2)y°%; 3)y'; 4)y

)
3

A 4. Haiigute 3HaYeHUE BhIPAXKEHUS > T mpuc=2.

c3 -3k 3
1)-2¥16; 2) 4; 3)% 16, 4)4

_12
B1. Beruucinure (1,4 | 4|3/_4+ 2,6 433/_1% v
1

C1. CKOJBKO IIETBIX YHCET Ha KOOPANHATHOM MpsiMOit Mex 1y uuciamu a=-31° u b= \/_7 ? Hatinure

9TH YHuCIIa.
Ilposepounan pavoma no meme <lozapugmot u ux ceoiicmea»
1. Beruncnure log,, 7

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

2+log, 8
2. Bpuuciaute 377 0% °,

1)48; 2)72: 3)17:4)14
3. Pemure ypaBuenne 5 = 3.
1)0,6; 2)log 5; 3)log 3;4)3,t

4. Haiigute X, ecnu ng=%|96+2|g3.
1)9++6; 2)9/6; 3)% :4)9

B1.Boruncnure log 3V 2+ Ioggé .

C1. Haiinure 3navenue Boipaxenus log, ¥a’ [b ,ecau log, b= 13

27



Ilposepounas paboma no meme «DynKyua»
1. 3anumute o603HaueHune o0aactTu onpeneneHus Gy y = f (x) (oOmacTu 3HAYCHMI QYHKITUH

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

3. KakoBa o0nacth ornpeneneHust yHKIUU Y = Sin X .

4. Ilycte X; < X, . Cpasuure f (Xl) u f (xz) yecmu y = f (x) —Bo3pacTatonias (yobIBaroIas)
GyHKIHS.

5. Oynkuus y = f (x) UMeEeT CHMMETPUYHYIO 00J1acTh onpe/eneHus. Kakoe paBeHCTBO HYKHO
JI0Ka3aTh, 9YTOOBI YCTAHOBUTH €€ HEUETHOCTH (YETHOCTH)?

6. SBnsercs mu y€THOM Wi HeUETHON QyHKIM Y =tg X ?

Ilpogepounaa paboma no meme «Hccnedosanue pynkyuu>

1. KakoBa oGnacts onpeneneHust GyHKun y =~/ 5x— 4.

2. SIpnseTcs i YETHOM MM HeuéTHOH QyHKIus Y =5X" ?

3. Haiingure Touky nepecedenus rpaduka Gpyskiuu Yy = X —5X+ 6 ¢ ockro opaunar (abermce).
4. Haiimute Touky nepecedenus rpaduka Gyakiun Yy = 3X+ 15 ¢ ocero abcuucce (opauHar).

5. Kakue HepaBeHCTBa Ha/IO PEIIUTh, YTOOBI HAUTH

MPOMEKYTKH 3HAKOTIOCTOSHCTBA (DYHKLIUU }
y= X —X.
7!

Ilposepounas paboma no meme «@Pynxkyuu u p4
zpaguxu»

[Ipu BemMonHenun 3amanuii A1-44 wucnoONBL3yiTE q ) A

rpapuk ¢yakuun Yy = f (X) , M300paxEHHBIN Ha 0 \ /( 1
pHUCYHKE. 4

1. Ykaxute o0nacts onpeaencHust GyHKIHHA 1

y=1(x)

1)dx0[-6;8]; 2)0xO[-6;1)0(1;9 ;
3)0x0[-3;4]; 4)Xx0[-3;1)0(1;4 .

2. Ykaxxkute 001acTh 3HaUCHUST QYHKIHUHA Y = f(x).
1)0yO[-3:4]; 2 0y0(-2:9 ;

3)0y0[2;4]; 40yd(-1;9 .

3. Ykaxute HynM QyHKIIUHA Y = f(X).

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

4. YxaxuTe Bce 3HaUeHUs1 X, Mpu KOTOpBIX f (x)<1,5.
1)0x0O[-3;-2,50(-0,5;3 ; 2p>xd(-3-2.9
3)0x0(-2,5:-0,90(3;4 ; 4pxa[-2;1.5 .

B1. Jlana ¢ynkuus y = f (x) . Haiinute 3Hauenue BeipaskeHus f (—4) +f (2) ;ecau

X+1

_1;eCJluXS—1;
f(x)=1"

> recau X > =1,

X° +
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C1. 3 obnactu onpenencaus GyHkuun y = f (x) HalauTe HauMEHBIIIEE 1[EJI0€ YUCIIO:

1
= +=X.
y JX+5

IIposepounan paboma no meme «Ilokazamenvruas Qynkyun»

YA

1.3uas, yro 3* = a, Haiiaute 321,
2
1)%; 2)a?: 3)3d ; 4)2a 1

2. Ha pucynke uzo0paxén rpaduk GyHKImmn

1

_/‘ . (r x. _ 1\* . _ . )
Dy=|2] 1 2)y=|2] :3)y=71 4)y=7

7

y N 1Y
3. [Ins 3amanHoi GyHKIUM, HAWIUTE BEPHOE YTBEPXKACHUE Y = [E) .

1)¢ynkyusa eéo3pacmaem na [O ; 3] ;
2 )pynkuusn asenaemcs HewémHoi,

3)naubonvwee 3nauenue ynkyuu na [—3; 2] pasno 8;

1
4 naumenvuiee 3HaueHue YyHKyuu Ha [—2 ; —1] pasno 5

-85
1
4. PactionoxuTe B IOpsake  yObiBanus qucna 62 ; 67°; [E) 1.

1 -85 1 -85 1 -85 1 -85
1)1;6@;670;(—) : 2)(—) ; 67°:67%; 1. 3)670;6“;1;(5) : 4)670;6“;(—6) 1,

J3-2
B1. Beruuciute (52+@) + 33777,

5°+60 _

C1. Haiinute 3HaYCHHE BBIPAKCHUS 55" ecau e 4,

Ilposepounas paboma no meme </locapugpmuueckan gpynkyus»
1
1. Haiinure 3Hayenue pynkuuu Yy = 0g, Xnpu X, = 36 X, = J6.

1)-2;1; 2)2;—1; 3)-—1;2; 4)—1;2.
2 2 2 2

2.Haiinute X, mpu koTopoM 3HaueHue pyHkuuu Yy = l0g, X pasno — 3.
3

1)-1; 2)9; 3)27;4 ymakozo X ne cyusecmeyem .
3. Cxematu4Ho u300pa3ute rpadpuk Gpynknuu Yy = log, X.
4. Cpapuure ¢ equHunei uncna  A=log, 5 u B=log, i

2

1)A>1;B>1; 2) A>1;B<1; 3) A<1;B>1;4) A< 1;B<1
B1. Haiinute pa3HOCTh MEXy HauOOJIBIIUM U HAUMEHBIIUM 3HAYCHUSMU QYHKIUU Y = Iog4 X Ha
IIPOMEXYTKE |:i —1:|

64 8

C1. Jlns xaxioro 3HaveHus napamerpa D naiinure o6macts onpenenenus Gpynkuun y = log, ( bOx+ 2) .
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Ilposepounasa paboma no meme «Peuienue noxazamenbHoviX yPAeHEHUN U HEPAGEHCM 8>

1 6-4x

1. Pemmte ypaBHenue 9°**' = (5) :
4 4 2 2
1)-—; 2)-=:;3)=; 4)—.
-3 22132 a2

x=4 X
2. Pemnte HEpaBEHCTBO [%) —[%) =>120.

1) DXD[—3;+00); 2) pewenuii nem, 3)I:Ix|:|(—oo;—3]; 4)OxOR.

3. Pemnre ypaBHeHue 10°°+*5 = 0,01

1)-2; 2)-1,5;0,5; 3» 0,5;1,5; 4% 0,5;:
4. Haiinute HaWMEHBIIEE 11eJ10€ PEIICHIE HEPaBEHCTBA 2i5<53'X <125

1)-4;2)2; 3)-5;4)0
Bl.Pemute ypaBHenune 64 = 12+ &
32-2
—— <
X*=8x+15
Iposepounas paboma no meme «Iloxkazamenvuasn u nozapupmuueckan pynxyuu. Iokazamenvnole
YPAGHEHUA U HEPAGEHCMEA»

C1. Pemnte HEpaBEHCTBO

[Moctpoiite rpaduku pynkmuit: 1.y=0,4"+ 1, 2.y=log, ( X= 2) .

Pemute ypasrenus: 3.4 + 4% = 260; 4.10054 = 322 :
S 25"
x2-5 X X _
5. PemuTe HepaBeHCTBA: a) 1 > S ;. 0) ¥ -27 >0.
2 16 3x-4

6. Pemnte HepaBencTBo 36™ — 2118 = 819 .
Ilposepounas paboma no meme «Onpedenenue mpuzoHOMeMPUUECKUX QYHKYU»

1. Bounciure:  a) Sin%T; 0) COS(—ST”); B) tg(—%}; r) ctgl3,57.

NG

2. Pemnte ypaBHeHUs: a) Sint=%; 0) cost= -

3. YopocTute BeIpaKeHUE:! Ctgt[lsin(— t) + COE( - ) .
ctgt  _

tgt + ctgt

5. Beranconre: 23in870 +~/ 120c0s 570 tg6(.

4. JlokaXuTe TOXKIECTBO: g t.

, 4
6. U3BecTHO, uTO SINnt =§; ’—27<t < /7. Beruncnute: COSt; tgt; ctgt.

Ilposepounasa pavoma no meme <Tpuzonomempuueckue Gopmynvt C10HceHUA APZYMEHM 08>
Haitaure 3HaueHUs BbIpaKEHUI:

1.s5in58 [tos 13— cos3&] sint: 2.cosl—’;|:|cos7£— sif 0 sinZ.

12 12 12

YIpOCTUTE BBIPAXKEHUS:

3.cos( t— 9— sinOsins 4%@:05a— sir(%r+aj.
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5. JlokaxuTe TOKIECTBO sin(a + ﬂ) + sin(a - ,B) = 2[sina coss .
6. Pemure ypaBuenue Sin 3X[E0s x+ cos 3K sinx
Ilposepounas paboma no meme <Dopmynbl MPUZOHOMEMPUU>
sin2t[tost
20int
2. Pemnre ypaBaenue Sin5X= sin3x.
3. Pemnre ypaBuenue Sin5Xx= sin3x.
4. lokaxuTe ToxaecTBO 2[0S ( 43 + 4;7) + sin@& =

1. Yopocrture Beipakenne 1—

5. Beruncaure cos70+ sin140- cos 2
6. Halimure kOpHU ypaBHEHHS V3 Gin X+ cos x= 1ua OTpe3Ke [—371; 371] .

Ilposepounaa paboma no meme «Tpuzonomempuueckue ypagHeHus»

Pemmnre ypaBuenus:  1.2[5in x+ J2=0. 2.005(2 + 77:) + 1= C.

3. Pemute ypaBHEeHHE COS( r- x)— si 37”+ x): 1.

4. Pemure ypapHenue Sin Xx[®os x+ 20sid x= co$ ..
5. Haiinurte xopuu ypaBHenus Sin® X — 2[Tos x+ 2= (Ha OTpe3Ke[—5ﬂ; 371] :
6. Pemure ypauenue 3[5in® x— 40sin xOcos ¥ F1cds =

Ilposepounasn paboma no meme «llpasuna u gpopmynsl omvicKanus RPOU3EOOHHIX

1. Haiigure npou3BoaHYIO (yHKINU:
4.

a) y=x; 6) y=3; B) Y=< r) y=3-2x;

1) y=203/x+ 30sin x; €) y= XTOS X; k) y=t97x; 3) y=(3x+5)4.

2. Haiinute yroi, KOTOpBIH 00pa3yeT ¢ MOJI0KUTEIbHBIM JIY4OM OCH a0CIMCC KacaTenbHas K TpaduKy
byHKIIUU y=1—:;)—x77+\/§|:b(— 2 BTOYKEe X, =1.

3. Boiuucnure f '(gj ecim f (X) =2 [&in x + 3¢ — 270+ 3.

4. TIpssMonuHetHOE IBIKEHNE TOYKU OMHMCHIBaeTCs 3akoHoM S = t° — t° (m). Haiimure e ckopocTs B
MOMEHT BpeMeHHu t = 2C.

5. Haiiaure Bce 3HaYeHUs X , IPU KOTOPOM BEINOJHAETCS HEpaBeHCTBO f' (X) <0, ecnin
f(x)=12x-x*.

Ilposepounasn paboma no meme «llpumenenue npou3e00HOI K UCC1E006AHUIO PYHKYUIL

1. Jlana ¢pyHKIHSA Y = x® — 3x+ 4. Haiinure:
a) IPOMEXXYTKH BO3pacTaHus U yObIBaHUsI (DyHKIINHY;
0) TOYKH IKCTPEMyMa;

B) HanOOJIbIIICe U HAUMEHbBIIIEE 3HaYCHUS (DYHKIIMU Ha OTpE3Ke [—1; 4] :
2. Iocroiite rpaduk pynxmuu Y= X° —3x° + 4.
3. CocTaBbTE YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKIIUN Y = 4/ x BTOUKE X =4,

4. TInomasp mpsIMOYrOJIBHOTO y4acTKa, paBHa 144 m°. ITpu Kakux pa3Mepax yJacTKa JTHHA

OKPY’KaIOIIIero ero 3a0opa 0y/1eT HauMEHbIIICH ?
Ilposepounasn paboma no meme «llepsoobpasnan u unmezpan»

1. Toxaxure, uro F (X) =x* =3 sin X sBusercs nepoodpasHoii wis f (X) =4x> - 3[tos x.
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4 :
2. Jlna pyakuun Y =— + 30BN X HaliuTe Kakylo — HUOYIb IEPBOOOPA3HYIO, 3HAYEHUE KOTOPOM B
X

TOYKEC X = 7T - OTPpHULIATCIBLHOC YMCIIO.

w

4 4
3. BoruuciuTe HHTErpassl: a) J.ﬁ ;  0) Icos 2 X dx.
VX 0

4. BeraucnuTe miomanas GUrypsl, OrpaHUYeHHON TUHUAMU: Y = 1— X3 y=0; x=-1.

5. Bulumcaute miomans GUrypsl, orpanuuenHoi rpadguxom ¢pynxiuu Y = 0,50X + 2, kacaTebHOl K

3TOMY TpaQuKy (QYHKIMH B TOUKE

c abcruccoit X ==2 u npsimort X =0.

Hpoeepoquaﬂ paﬁoma no meme <«llonamue o He3zasucumocmu cooObIMUIL. Bepo;zmuocmb u

cmamucmuuecKkan vacmoma HacmynjieHus coobimus> .

1. Tpu crtpenka crpenstoT 1mo MuiieHW. [Ipeamonaraercs, 4To COOBITHS TOMAAaHWS B MHIICHb IS

CTPCJIKOB HE3aBUCHUMBbI n

pasubl: P, =0,9;0=0,8;3=0

BCPOATHOCTHU nmonagaHus

, 1. KakoBa BeposSITHOCTh TOTO, YTO:

a) BCE TPU BBICTPEIA OKAKYTCS YCIICIIHBIMU?

0) XOTs1 ObI OJTMH U3 TPEX BBICTPEIIOB OKAXKETCSI YCTICIIHBIM ?

B) OJIMH BBICTPEN OKAXKETCS YCIICIIHBIM, /IBA HE YCIEIIHBIMHU BBICTPEIAMU?

MHIICHb

2. Cnenmanuct Boiciiel kBanudukanuu cooupaer 40 % npubopoB, HaIEKHOCTH KOTOphIX paBHa 0,95

MpuOOpPOB, HAAECKHOCTH KOTOphIX paBHa O0,75. OnpemenuTs BEpOSATHOCTH TOTO, YTO CIYYaiHO

0TOOpaHHBIHI PUOOpP OyIeT paboTaTh 6€30TKA3HO.

3. 15% Bcex myxuumH u 5% Bcex KeHIIMH — AaTbTOHWUKH. Hayraj BBIOpaHHOE JIMIIO OKa3aiocCh

JaJIbTOHUKOM. Kaxkora BEPOATHOCTH TOI'O, YTO 3TO MYXXYHHA. Yucao MYX4YHUH W XCHIIUH CUUTACTCA

OAMHAKOBBIM.

4. Unetr oxora Ha Boika. B oxore yuyBcTByroT 4 oxoTHuKa. H, —coObiTHE — BOJK BblmIEN Ha 1-r0

OXOTHHMKa. H, — coOblTHE — BOJK BbIIIET Ha 2-T0 OXOTHHKA. H,— coOblTHE — BOJNK BbIIIET Ha 3-TO

OXOTHHMKa. H, — coObITHE — BOJIK BbIILIEN Ha 4-TO OXOTHHKA.

BeposiTHOCTB BbIXOJa BOJIKA Ha 1-
BeposiTHOCTB BBIX0/1a BOJIKA HA 2-
BeposaTHocTh BbIX0J1a BOJIKA HA 3-

BeposiTHOCTB BbIXO/a BOJIKA Ha 4-

BepOHTHOCTb Y6HﬁCTBa BOJIKa ICPBBIM OXOTHHUKOM, C€CJIM BOJIK BBIIICI HC Ha

P(A/H,)=0,9.

BepostHocTh yOuiicTBa BOJKa BTOPHIM OXOTHHUKOM, €CIM BOJIK BBIIIEN HE Ha

P(A/H,)=0,8.

BepostHocTh yOwuiicTBa BOJIKa TPETHHUM OXOTHHKOM, €CJIM BOJIK BBIIIET HE Ha

P(A/H,)=07.

BepostHocTh yOuiicTBa BOJKa YETBEPTHIM OXOTHHUKOM, €CJIM BOJK BBIIIEN HE Ha

ro OXOTHHKA paBHa P(Hl) =p,=0,4.
ro OXOTHHKA paBHa P(Hz) =p,=0,3.
ro OXOTHMKA paBHa P ( H3) =p,=0,2
ro OXOTHHKA paBHa P(H4) =p,=0,1.

P ( A/H 4) =0,6. KakoBa BepossTHOCTb yOUiicTBa BoJIKa?
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5. Umeercs Tpu ypHbI. B mepBoii Haxoautcst 5 Oenbix mapoB U 3 YEPHBIX, BO BTOpo —6 Oenbix u1 2
4€pHBIX, B TpeTheil —10 Oenpix mapoB. BeiHMMarOT Hayrag oauH map. YpHa BbIOMpaeTcs TOXKE Hayraj.
Haiit BEposSITHOCTB TOTO, YTO 3TOT IIap OCIIBI.

6. Tpu cTpenka CTPENSIIOT 1O OJHOM IeNu Mo 2 pa3a KakIaelid. I3BeCTHO, 4TO BEPOSATHOCTDH MOMAaIaHUs
JUIsl Kakaoro crpenka paBHa 0,5 W He 3aBUCHT OT pe3yJabTaTOB JPYTUX CTPEJIKOB U MPEIbITYLINX
BBICTpENIOB. MOXKHO JIh yTBepkaaTh ¢ BeposTHocThio 0,99, uto B menp momaaer xXoTs Obl  OJUH
BBICTpEIL.

T'eomempus.
Ilposepounasa paboma no meme <«Bzaummoe pacnonodxcenue RPAMbIX U RIOCKOCHU.

Hapajmeﬂbuocmb npamolx u naockocmei».

1Ilpsmbie @ u b mepecekarorcs. Ilpsimast ¢ sABiIsSETCS CKpEINUBAIOLIEHCA ¢ mpsMod a . Moryr jium
npsiMbie D ¥ ¢ OBITH MTapaIeTbHBIMH.

2. [Tnockoctes @ mpoxoauT uepe3 cepeanHbl 00koBbIX cropoH AB u CD tpanenuun ABCD - toukn M
u N .

a) Jloxaxwure, uto AD [Ja .

6) Haiimure BC, eciu AD =10 cu; MN =8 cm .

3. IIpsmass MA nipoxomut 4yepe3 BepuinHy kBaapara ABCD u He nexuT B III0CKOCTH KBaIpara.
a) lokaxure, uto MA nu BC - ckpenBaromnuecs npsiMeie.

0) Haiinure yroa mexay npsmeimu MA u BC, ecniu OMAD =45°.
4. Touku E u F nexar B uiockoctd [, a Touka M - B miockocTu & . [locTpoiite nuHMM niepecedeHust

wiockoctd EMF ¢ mmockoctsimu @ u S . Iosicaure.

5. OcnoBanne AD Ttpamenun ABCD nexut B minockoctn @ . Yepe3 Toukm B u C TIpOBEACHEI
napaJuieNbHbIC PSMBIC, TIEPECEKAIOIINE IUIOCKOCTh B TOUKaX E W F COOTBETCTBEHHO.

a) lokaxwure, uto BCEF - mapamnenorpamm.

0) KakoBo B3aumHoe pacnionoxenue npssmeix EF u AB ? [TosicHure.

6. Orpezok AB mapaiuieneH miockocTd & , a orpe3ok CD mexut B 310 miockoctu, npuuém AB =CD.
MoOHO 71 yTBEpXKIaTh, 4To 4eThipéxyroapsHuk ABCD - nmapamienorpamm? [losicHuTe.

Ilposepounan paboma no meme «IllepnenouKynapHocme PAmMbIX U naockocmeii. MHo202panHuKu».
1.KA - nepnieHauKyJIsIp K Tiockoctu Tpeyronbauka [/ABC . U3sectro, uto KB 0 BC .

a) lokaxwure, uTo TpeyroisHuk //ABC - nIpsMOYyTroiIbHBIA.

0) Jlokaxwure neprneHauKyIsipHOCTb Tuiockocteit KAC n ABC .

B) Haiinure KA, eciu AC = 13 ou; BC =5 cu; OKAB =45°,
2. OcHoBanue AC paBHOOEIPEHHOTO TPEYroJbHUKA JICKHUT B IJIOCKOCTU & . HailimuTte paccrosiHue OT
TOYKM B 10 miockoctu @, ecnu AB =20 cu; AC =24 cm, a ABYTpaHHBIN yroia MEXIY MIOCKOCTIMH

ABC u a pasen 30°.

3. U3 Touku A K IUIOCKOCTH @ TpoBeneHbl HakioHHble AB u AC, oOpa3ymomme ¢ IIOCKOCThIO &
paBHbIe yribl. 3BecTHO, uto AB = BC . Haiinure yrisl Tpeyronsauka //ABC .

4. OcHOBaHHUE MPSIMOM MPU3MBI — TPSMOYTOJILHBIN TPEYTOJIbHUK ¢ Karetamu 6 u 8 cm. Haiinure momasns
OOKOBOW MOBEPXHOCTH MPU3MBI, €CTU €€ HanboJbIast 60KoBasi rpaHb — KBajpart.

5. bokoBoe pedpo MpaBWIBHOW YETHIPEXYTOIBHON MUpaMUIbl paBHO 4 cmu 00pa3yeT C IJIOCKOCTHIO
OCHOBAHMS MUpaMUIbI yroa 45°.

a) Haiinure BBICOTY TUPaMUIBI.

0) Haiinure rutomans O0KOBO OBEPXHOCTHU MHUPAMHIBL.
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6. Pedpo npaBmibHOTO TeTpasapa DABC pasHo a. [loctpoiite ceuenne TeTpasapa, Mpoxousiiee 4epes
cepenuny pebpa DA mapamiensHo miockoctd DBC , u HaliuTe miomaas 3Toro ceueHusl.
Ilposepounasa paboma no meme «Bexmopwl 6 npocmpancmee».

1. Tan xy6 ABCDA, B,C,D,.

a) HasoBure BekTop ¢ HayanoM B Touke D, , paBHBII BEKTOPY AB.

0) Hazosute Bexrop pasHsIif, AB, +B,D.

B) HazoBure Bextop pasusiii, D,D—-D,B.

r) HazoBute BekTOp X, YIIOBJIETBOPSIOLINI paBEHCTBY DA+ X + DD, =DB, .
2. B npaBmwiibHOM TeTpassipe DABC ¢ pebpom a Touka O - nentp Tpeyroisauka //ABC .

a) [Toctpoiite BekTOp %ﬁ —%E& Y HaIUTE €ro JJIMHY.
0) Haiimure DA+ AC - O_CE( )

3. MA - nepneHmukymsap K 1iockoctd pomba ABCD. Pasznoxure BekTop MC 1o BEKTOpaM
AB; AD; AM .
4. Bekropsl d u b HekosutHeapHbl. Haiinure 3Havenust K, mpu kotopsix BekTophl € = k@ + 4b un

d =3+ k(b xomtmHeapHsbI.
Ilposepounas paboma no meme «Koopounamol u 6eKmopvt 8 RPOCMPAHCHIEE .

1. JlaHbl TOUKH A(2;—4;1) u B(—2;O3).

a) Haitnure koopauHatTel cepeintbl oTpe3ka AB .
0) HaiimuTe KOOpAMHATBEI M JUIHHY BEKTOpa BA.

B) Haiigure xoopauHatel Touku C, ecimu 63 = E&

—

2. Jlaubl BexkTopbl & U b, mpuuém a = 6i —8Kk; ‘5‘ =1; (%B) = 60 . Haiiqure:

a) db; 6) ‘é’l+ 6‘, B) 3HaueHre M, IpH KOTOPOM BEKTOPHI & U 6{4;1;m}

NEPICHIUKYIISPHBI.

3. B xy6e ABCDAB,C,D, ¢ pedbpom 1 touka O - -mentp rpanu ABCD. Hcnons3ys meron
KOOPJWHAT, HAUIUTE!

a) yron mexay npsimeimu A D u B,O.

0) pacctosiHuE OT TOukd B 1o cepenunst otpe3ka A D.

4. Nan npaBunbHblil TeTpasap DABC ¢ pebpom a. [Ipu cummerpun otHocuTenbHO uiockoctu ABC
Touka D mepemuna B rouky D, . Haiinute DD, .

Ilposepounas paboma no meme «l{unundp. Konyc. lllap. O6vémbr men».

1. Ha paccrossHun 8 cmOT LEHTpa Iapa NpOBEIEHO CeueHHe, JIUHA OKPY)KHOCTH KOTOPOTO paBHA
1271cm. HaliguTe miomasis ero moBEPXHOCTH.

2. Bricota nmunuHapa BAaBoe Ooiblie ero paauyca. [lmomans G0KOBOW MOBEPXHOCTH LWJIMHIpPA paBHA
1007 cm® .

a) HaitnuTe miomiaas 0ceBOro CeUeHUs [HIUHIIPA.

0) Haiinure rutomans cedeHus UIMHIPA, TPOBEIEHHOTO MapalUIeIbHO €ro OCH Ha PACCTOSIHUU

4 cm oT HeE.

3. TlpAMOYTONBHBIN TPEYrOJbHUK C TUIOTEHY30M 25 cm u mpoBenéHHON K HeW BwicoTOM 12 cm
BpalllaeTcsl BOKPYT rUnoTeny3bl. Haliaure miomaab moBEpXHOCTH TeNa, HOJYyYEHHOTO NP BPALICHHUH.

4. Ha paccrostnuu 12 cm OT mieHTpa mapa MpoBEACHO CeYEHUE, paanuyc KOToporo paseH 9 cm. Haiinure
00BEM I1apa U MIIOUa/lb €ro MOBEPXHOCTH.

5. B mpaBuIbHOI TPEYroIbHOM mupamuze anodema papHa | u o6pasyer ¢ BBICOTOH TTHpaMuIBI YOI O .
Haiinute 00b6M mupamMub.
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6. PaBHOOEIpeHHBII TPEYTOJBHHUK ¢ OCHOBaHUEM 8 cm u epuMeTpoM 18 cm Bpalmaercss BOKPYT MPSIMOH,
napajuieIbHOM OCHOBAHMIO M MPOXO/IAIIEH Yepe3 BEpIIMHY HAHOOJBIIEro yria TpeyrojibHuka. Haiinure
00BEM Tela BpalleHus.

Temamuka nucomennvix pabom
Pazoen «Anzeopa»
Kopenp N—ii crenenn u ero cpoiictBa. CTeneHb C palMOHANBHBIM IoOKazateneM. Jlorapudmer u ux
cBoiicTBa. Tpuronomerpuueckue QyHKIUHU Jt00oro yria. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI.
@opmynel npuBeneHus. DPoOpMyNBl CIOXKEHHS M UX CIEACTBHs. TOXKIECTBEHHBIE NPeoOpa3OBaHUS
BBIPAXKEHUI.
Pazoen «@ynkuyuu»
Oyukiuu u rpadukn. KBagpaTHeiii TpéxuieH. DieMeHTapHOEe HCcaeaoBaHre QYHKIMIA (MX CBOWMCTBA U
rpadukn). CrenerHast  (pyHKITHSI. [TokazatenpHast QyHkiusa. Jlorapupmudeckas GyHKIHS.
Tpuronomerpudeckue  GyHKIIHH. Yéraple w  Heu€éTHBIC  (QYHKIHH. [TepronuuHOCTD
TpUroHOMeTpuuYeckuXx (yHKUUNA. CBOWCTBA TPUTOHOMETPUYECKUX (PYHKIUI. ApPKCHHYC, apKKOCHHYC,
ApPKTaHTE€HC U apKKOTaHTEeHC.
Pa3zoen «Hauana mamemamuueckozo anaiu3a»
[IpaBuna u ¢popmMysbl OTBICKaHUS TPOU3BOIHBIX. [[puMeHeHrEe MPOU3BOIHOM K MCCIEIOBAHUIO (DYHKITHHA.
[TepBooOpa3Hast u MHTETpaJI.
Pazoen «Ypasnenus u nepasencmea»
YpaBHEHUS M HEPABEHCTBA C OAHON MEPEMEHHOMN. Y paBHEHMUS, COICPKAIINE MEPEMEHHYIO TIO/] 3HAKOM
Moayns. HepaBeHcTBa, copepxaniye nepeMeHHy0 o1 3HaKoM Moayiist. MppannonanbsHble ypaBHEHUS U
HEpaBEHCTBA, U UX CUCTEMBI. Y PaBHEHUS U HEPABEHCTBA C MMapaMeTpoM. MeTo1 UHTEPBaJIOB.
[TokasarenbHbIC ypaBHEHUSI U HEPABEHCTBA, M UX CHCTEeMEBI. Jlorapudmudeckre ypaBHEHUS U
HEPABEHCTBA, U UX cUCTEMBI. [IpocTelile TpuroHoMeTpu4ecKue ypaBHEH!sI. TpUrOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA, U UX CUCTEMBbI. METObI PEIICHHS] YPAaBHEHHUI.
Pa3zoen «Inemenmovl meopuu 6epoamuocmeii u MamemMamuieckoiu CmamucmuKu»

TabnmuuHoe u rpaduueckoe MpeACTaBICHHE MAHHBIX. YWCIOBBIE XapaKTEPUCTUKUA PAIOB JaHHBIX.
[TooyepenaHslii W OJHOBPEMEHHBI BBIOOP HECKOJBKUX OJEMEHTOB W3 KOHEYHOTO MHOXECTBA.
DopMyIBIYUCIA IEPECTAHOBOK, COYCTAHUMN, pa3MelleHUH. Pemenne KoMOMHATOPHBIX 3a7ad.

@®opmyna Ounoma HproTona. ColicTBa OMHOMHANbHBIX Kod(dummentoB. TpeyrombHuk Ilackans.

DNeMEeHTapHBIE W CIIOKHBIE COOBITHsI. PaccMOTpeHHE ciiydaeB M BEPOSTHOCTH CYMMBI HECOBMECTHBIX
COOBITHIA, BEPOSTHOCTh MPOTHUBOIOJIOKHOTO COObITHS. [loHSATHE O HE3aBUCUMOCTH COOBITHH.
BeposaTHOCTh 1 cTaTUCTHUECKas YacTOTa HACTYIUICHUS COOBITHS.

Pazoen «I'eomempus»

B3anmHoe pacnosnokeHne npsMbIX U I1ockocTel. [TapannenbHoCTh NpsIMBIX U TJIOCKOCTEN.
[leprieHAMKYASIPHOCTD MPAMBIX U MIIOCKOCTEH. MHOrorpanauku. BekTopsl B mpoctpanctBe. KoopanHaThl
U BEKTOpHI B mpoctpaHcTse. Lunuuap, konyc, map. O6beMsbl Ted.

Hmozoswiii mecm npomesicymounoii ammecmayuu no meme <Anceopa u navana ananuza» (1sman)

1. Beruucnure sin® 15 + co$ 15.
a) 0,875 0) 0,25 ) 0,75 2) Ipyroi OTBeT.

2. Halinnre MHOXKECTBO 3HAUCHUN arcsin( X\/_X) .

T n T T
a) | ——;— 0)0;— 8) | ——;— 2 OH OTBET.
) =503 ) 1055 )73 ) Apyr
3. Haiiiute HauMeHbIIHiA TIONOKUTENBHBIH Mepro pyHKuun Y = Sin® 3X.
2m m
Q) 3 6) 67T 8) 3 2) Ipyrou OTBET.

o . /4 V4
4, Haitnure Bce perieHus: HepaBeHcTBa Sin 2X—§ <0,5 wu3npomMexyTka | =TT, _E
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3\ (57, ) o (T 3m._m\y(_n.n '
7)) (—m—T)D(—E, 4) 6)( TT, 4j 6)( 1 12)[( 7 2) 2) IpyTroii OTBET.

5. Pemmrte ypaBHeHune 3Si X+ 10cos x 6= (.

a)iz?”+2nK;KDZ 0) ig+2m;KDZ 8) iarccos%+ 2k k0 Z 2) npyroii oTBeT.

T
6. Haiinure mpousBoaHyo QpyHKIMHU Y = COS(]T— 3>§ B TOUKE X, = 7

Q) 37\/5 0) —3—\2/5 8) 0 2) Ipyroi OTBET.
7. HaiijiuTe TaHreHc yria HaKJIOHA KacaTelbHON kK GyHkuun Y = 2X° — 3X° B Touke X, = 2.
a) 20 6) 6 6) 28 2) Ipyrou OTBET.
x> —16x+60
————<0.

x*-36
a) (-6:6)0(6:;10] 6) (-6:6)0(6:10) 6) (-6;10] 2) apyroii oTser.

8. Pemnte HepaBeHCTBO

. . 4
9. Haiimute cymMmmy HanOOIbIIETO M HAMMEHBINETO 3HAYCHUH PyHKITUU Y = 3 x® - 4x na orpeske [O ; 2] :

a) 0 0) % 8) 1?6 2) Ipyrou OTBET.

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

Q) [% ; 2) 0) [é ; 2] 6) TAKHUX HET. ¢2) IPYTOil OTBET.

Hmozoewiii mecm npomescymounoii ammecmayuu no meme <Anceopa u navana ananuza» (2sman)
1. Kakas TMHUSA 3a7aeTcsl ypaBHEHHEM X + Y2+ 1= 2y.

@) mapaboyia ) OKpY)KHOCTb  6) IpsiMasi &) APYrou OTBET.

2. Haiinure 3nauenue Belpaxkenuss  0g, 0,4+ log, \/_2+ log 1C

a) 2,5 6) 3 6) 3,5 ) mpyroi oTBerT.

3. Haiinure obGnacth onpenencuus pyHkiun Y = Ig ( 1-x-2 )(2) .

a) (-1;0,5)  6)[-1;0,5] &) (-00;-1)/(0,5;+) 2) apyroit otser.
4. Haiigute cymMMy KOpHEHW ypaBHEHHUS ||Og2 X+ ]1 =2.

Q) 2% 0) =2 8) 1% 2) Apyroi OTBET.

5. HaiiauTe BCe MOJIOKHUTENBHbIE pEICHUs HepaBeHCcTBa 4° + 22> 3[12°,

Q) O{O} U[1;+00) 0) [2;+00) 6) [O;+00) 2) Ipyroi OTBeT.

6. Haiinute cyMMy KOpHeii ypaBHEHHS (X2 +X— 2)\/ 1,5-x? =0.

a) -1 0) 0 6) 1 2)Her KOpHEH.

o o T
7. Haiinure turomaas GUrypsl, OrpaHHYEHHON JTHHAAME Y = COS X U Y= — COS 3, eclid |X| < >
a) 2 6) 8 8) T  2) Ipyroi OTBeT.

8. B KaKoii Touke npom3BoHas Gynkmun Y= 2X— X>° pasHa 1.
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a) 0,5 0) TaKoW TOYKHU HET. g) 0,25 2) mpyroii oTBeT.

2
9. Beunciute HHTErpat I (2x-3) dx.
1

1 1
a) — — )0 =2 O OTBET.
) 16 0) 3 ) ) ApyT
2x?-x-1
10. Haitnute 06macTh 3HaYCHUHN BBIPKCHUS ﬁ—x .
X" +x-2
a) Y# 2 6) yz1l 8) Y# 3 2) apyroii oTBeT.

Hmozoswiii mecm npomescymounoii ammecmauuu no meme «Ieomempusn» (3aman)

1. Tpeyronbuuk ABC —mnpoekuus TpeyronbHuka MNP Ha muiockocTs @, Touka D nexuT Ha oTpeske
AB , npuuem Toukn A;B;C;D —mnpoekmuu touek M ;N ;P ;K coorBercrBenno. Haitnure MN , ecnu
AD =4 cm, DB =6 cm, MK =6 cwm.

a) 12cm 0) 10 cm 8) 15¢cm 2) Ipyroii OTBET.

2. ITnockocts @, napannensHas cropoie AB Tpeyronsnuka ABC , mepecekaer ero B Toukax A, u B,

nexammx Ha npsambeix AC U BC coorBerctBenno. Haiinute AC, ecimu: AC =15cm, A B, =4 oM,

AB =20 cm.
a) 3 cM 6) 10cm 8) 4cm 2) Ipyroi OTBET.
3. Haiinute paccTossHEEe OT HEKOTOPOH TOYKH J0 TNIOCKOCTH KBajipaTa, €CJIU PACCTOSHUE OT 3TOM TOUYKU

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

Q) J13eum 0) 23 em 8) J15cem 2) IpyTroii OTBET.

4. PaccrosiHue oT cepenuHbl oTpe3ka AB, mepecekaromiero miockocTs @, A0 IIOCKOCTH @ paBHO 15
CM, a pacCTOsTHUE OT TOYKH A /0 IUIOCKOCTH & paBHO 12 cM. HaiimuTe paccrosiHue OT Touku B 1o
IIOCKOCTH & .

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

5. Ilpu kakoM 3HA4YCHUH a nnuHa BekTtopa AB  paBHa 3107 Koopaunarel TOYek
A(2;3;4); B(9:7;a).

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

6. Touka C — npoekiusa Touku C, Ha miockocTe & . HaiinuTe KocuHyc yriia MexXIy IUIOCKOCTBIO
tpeyroabHuka ABC, u @, rne AB mpunamiexur @, ecnu tpeyronsHuk ABC, - paBHOCTOpOHHMH, a

yron ACB - mpsimoii.

BB

) 73 0) ?3 8) J3 2) Apyrou OTBET.

7. Touka B nemut otpe3ok AC B otHomeHuu 2 : 3. Haligute koopauHatel Touku B, ecnm
A(1;-2;4);c(6;12;9).

a) B(4;4;7) 6)B(3;3,6;6) ) B(3.5;6;6,5 2) apyroii orser.
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Hmozoswtit mecm npomescymounoii ammecmavuuu no meme «Ieomempus» (3aman)

1. TTo xaxoii (hopMysie BHIYMCIISIETCS IUIONIAlb TOBEPXHOCTH Iapa paguyca R ?

a) 4mR?  6) mMR*  6) 2mR®  2) npyroii oTBer.

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

60°. HaiinuTe BBICOTY IPU3MBI.

a)\/§ cM 6) 3 cm 8) NEYSY 2) Ipyrou OTBET.

3. Pamgumyc kpyroBoro cekropa paBeH 6 cM, a ero yrom - 60°. CekTop CBepHYT B KOHHYECKYIO
MOBEpXHOCTh. HaitauTe nuomans OCHOBaHUS KOHYCA.

a) 21T oM? 6) 0,577 cm? 6) 1T cM? 2) Ipyroi OTBET.

4. Haitnute 00BbeM TOJIHOTO 1Iapa, €CJIU PaJNyChl €ro BHYTPEHHEH U BHEITHEH MMOBEPXHOCTH PaBHBI 3 CM
u 6 cm.

a) 12671 cm® 6) 18971 cm®  6) 2527 oM 2) mpyroii oTBer.

5. Ilnomma iy rpaHeil mpsMOYToNbHOro Mapanienenunena 2 cm’, 8 cm? u 4 cm®. Haiigute ero oGnem.

a) 8 em® 6) 10 cm® 6) 6 cM®  2) Opyroii oTBer.

6. Haiimute 00beM TpeyrosbHOM mupaMuibl, OOKOBbIE peOpa KOTOPOW B3aWMHO MEPIEHAMKYISAPHBI U
paBHBI cooTBeTcTBeHHO 14cM, 4,5¢cM u 2cMm.

a) 27 em® 6) 21cm® 6) 42 cM® 2) npyroii oTBer.

7. CrutaBuiiM J1IBa CBHHIIOBBIX IIapa ¢ paanycamMu 3 CM Kaxaelid. Haiimure nuaMerp MOJydMBIIETOCS
mrapa. OTBET OKPYIIIMTE A0 ACCSTHIX.

a) 7,4 cm 0) 7,2 cm 8) 7,6 cM ¢2) Apyroii oTBeT.

JK3amen no mamemamuke
1 cemecmp
Teopemuueckas uacmeo
1. BeipakeHus ¢ mIepeMeHHOM, ux Kiaccudukaius. ToxIeCTBeHHbIC TPeoOPa30BaHMS BhIPAKESHUN.
Mertoabl JoKa3aTeabCTBa TOXKAECTB. ([Ipumepni)
2. llenbie BeIpaXeHUs U UX TpeodpazoBanus. (POpMyJIIbl COKPAIIEHHOTO YMHOXKEHHS ¢
00KA3amMenbCmeoM).
3. KBagpaTHblii KOpeHb. Apu(METHUSCKUIT KBaIPaTHBINM KOPEHb M €r0 CBONCTBA (¢ d0Ka3amenibcmeom).
4. ToxaecTBeHHBIE TPEOOPa30BaHUs BRIPAXKCHUH, COACPIKAIUX KBaApaTHbIE KOPHU (060CcHO06amb
anzopummt).
5. Kopenb N—oii crenenu u ero cBoicTBa (c dokazamenvcmeom). ToxIeCTBEHHBIC TIPEOOPA30BaAHHUS
BBIPXXCHUH, COZCPKAIIUX KOPEHb N — cTeneHu (000cHosamb ancopummbl).
6. CterneHb ¢ paliMoOHATLHBIM TOKa3aTeNIeM U ee CBOUCTBA (¢ dokazamenscmeom). ToOXKAeCTBEHHbBIE
npeoOpa3oBaHus BBIPAKCHHI, COJIEPIKAIINX CTENCHD C PAIIHOHATBHBIM TTOKA3aTEIIEM.
7. Tloustue norapudma. CBoiicta norapudmos (c dokaszamenvcmeom). JlorapudmMupoBanue u

noTteHurpoBanue. ToxaecTBeHHbIE TPeoOpa30BaHMsl BIPAKEHUH, COJEPKAIIMUX JIOTapU(pMBI.
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8. O6rwme cBeneHus 00 ypaBHEHHX (ONpeecHe, KOPHH, YHCI0 KOPHEH, YTO 3HAYUT PEIIUTh
ypaBHeHUe). PaBHOCHIIbHBIC YpaBHEHUS U X CBOMCTBA (¢ 0oKa3amenbcmeom).

9. Jluneitnoe ypaBuenue. MccnenoBanue ero pemeHus. MeToap! peieHus TMHEHHbIX YpaBHEHUH
(amamuTHYECKUH U rpadUIECKuii).

10.KBaapaTtHoe ypaBHeHue (ompeenenue, BUIbI, BBIBOI hopmyi, Teopema Buera (¢
00KaA3amenbcmeom)).

11. IpoGHO-parioHa bHbIC YpaBHEHHUS, CIOCOOBI MX peleHus (bezdoxkazamenbcmaa).

12. CucreMbl IMHEHHBIX U HETMHEHHBIX ypaBHEHHI. CITIOCOOBI X PEIICHHUS.

13. UppanmoHanbHbIe YpaBHEHUS U METObI UX PEIICHUS.

14. YpaBHeHus, cojiepkaiiye nepeMeHHYI0 1Mo 3HAKOM MOy s. Buabl ypaBHEHUH U CIOCOOBI UX
pereHus.

15. [Ipocreiinne nokazareabHble ypaBHEHUS, UX peuieHue. [Ipuemsl penieHns nokazareabHbIX
YpaBHEHUH.

16.IIpocreiimue norapudmudeckre ypaBHeHUs, UX petieHue. [IpueMsl pemeHus JorapupMuuecKux
YpaBHEHUM.

17 VpaBHeHUs CTEIICHH BbIIIIE BTOPOI U METO/IbI MX pelieHus. Teopema o HEeTOYMCICHHBIX KOpHSX (¢
00KA3amMenbCmeoM).

18. UncnoBble HEpaBEHCTBA M UX CBOMCTBA (¢ dokazamenbcmeom).

19. lokazaTensCTBO HEPAaBEHCTB. MeTO/1bI JOKAa3aTEIbCTBA.

20.HepaBeHncta ¢ nepeMeHHOW. CBONCTBa paBHOCHIIBHBIX HEPABEHCTB (C 00KA3AmMenbCmeom).
21.JIuHeiiHbIe HEPABEHCTBA U MIX PEIICHHUE.

22.KBanpaTHbIe HEPABEHCTBA U UX pPEIICHUE.

23. JIpoOGHO-paioHaNbHbIe HEPAaBEHCTBA U UX pelieHue. MeToa HHTepBaloB.

24. VppaunoHanbHbIE HEPABEHCTBA M UX PEIICHUE.

25.Tlpocreiimme nokasatenbHble HepaBeHCTBa. [Ipuembl peneHus moka3zaTesIbHbIX HEPABEHCTB.
26.IIpocretimue norapupmMuyeckre HepaBeHCTBa. [Ipuemsl pemenust Torapu@MUIecKux HEPABEHCTB.
27.Buapl HepaBEHCTB, COJEPIKALINX EPEMEHHYIO IO/ 3HAKOM MOAYJIs. METO/Ibl X pEIICHHS.

28 OmpenenieHne TPUrOHOMETPUYECKUX (DYHKIIMN YHUCIOBOTO apryMmeHTa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXk1eCTBO. COOTHOLIECHUS MEXKIY TPUTOHOMETPUUECKUMHU (DYHKIIUSIMU OJTHOTO
aprymenTa (c 6616000Mm).

29. ®opmyibl puBeAeHUs (661600).

30. ®opMmyIIbl CIOKEHHUSI TPUTOHOMETPUYECKUX PYHKIHHN (661600).

31. Tpuronomerpuueckue GyHKIHMH JBOWHOTO U TIOJOBUHHOTO apryMeHTa (661600).
32.1IpeobOpa3zoBanne MPOU3BEACHUS TPUTOHOMETPUUECKUX (DYHKINI B CyMMy, oOpaTHOE
npeoOpazoBanue (861600).

33. Omnpenenenue u cBoiicTBa PyHKIMU Y = COS X(00HO ¢ dokazamenvbcmeom), rpaduk.

34.Onpenenenue u cBoiicTBa QyHKIUH Y = SiN X(00Ho ¢ 0okazamenvcmeom), rpaduxk.
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35. Omnpenenenue u cBoiicTBa GyHKIMU Y = tgX; Yy = CctgX(oowno ¢ dokazamenscmeom), rpadux.

36. O6paTHbIe TPUTOHOMETPHUECKUE (PYHKIIMU UX CBOMCTBA U T'pauKH.

37.Pemenne ypaBHeHus Sin X = a. Onpezaesnenue arcsina.

39. Pemenue ypaBHeHHs1 COS X= 8. OnpenencHue arccos a.

40.0T100p KOpHEH TPUTOHOMETPUYECKOTO YPaBHEHHSI, YAOBICTBOPSIONUINX 32 JaHHOMY YCJIOBHUIO
(mpuHamIEKAIMX TPOMEXYTKY) (4 crocoba).

41.Pemenue ypaBHeHUs1 IgX = a; Ctgx= a. Onpenenenue arctgx; arcctgx.

42.Peuienre TpPUTOHOMETPUUYECKHUX HEPABEHCTB.

43.Pemenne cucTeM TPUTOHOMETPHUECKUX YPaBHEHUH.

44 . PemeHre CUCTEM TPUTOHOMETPUYECKUX HEPABCHCTB.

45.TlonsiTie 0 MPOU3BOIHON HYHKIIMH, PU3NUECKUA U TEOMETPUUECKHUI CMBICT TTPOU3BOIHOM.
46. YpaBHeHHUE KacaTeNbHOM K rpaduKky QyHKIUH.

47.1Ipon3BoaHbIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

48. TIpon3BOaHBIE OCHOBHBIX AJIEMEHTAPHBIX () YHKIIHA.

49. [IpumeHeHne MPOU3BOTHOMN K UCCIICTOBAHHUIO ()YHKIIMA U IIOCTPOCHUIO TPA(QUKOB.

50. IepBoobpaznas. ®opmyna Herorona-JleloHuma.

51. TabauuHoe U rpaduyecKoe MpeACcTaBIeHNE TaHHBIX.

52.YucnoBbie XapaKTEPUCTUKH PSIOB JaHHBIX.

53.IloouepenHblii 1 OTHOBPEMEHHBII BIOOP HECKOJIBKHUX AJIEMEHTOB U3 KOHEYHOTO MHOKECTBA.
54. ®opMyIIbl YKCIIa IEPECTAaHOBOK, COUETAHUN, pa3MEILIEHUN.

55. ®opmyna 6unoma HeroToHa.

56. CpoiicTBa OMHOMHAIILHBIX KO3 DHUITUESHTOB.

57.Tpeyronsuuk Ilackars.

58.DneMeHTapHbIE U CI0KHBIE COOBITHS.

59. PaccMmoTpeHue ciay4aeB U BEpOSTHOCTH CYMMBI HECOBMECTHBIX COOBITHH, BEpOSTHOCTD
MPOTUBOMNOJIOKHOTO COOBITHS.

Hpakmultecmm uacmo

[IpakTryeckast 4acTh: TECT IO MaTE€pUagaM KOHTPOJbHO —U3MEPUTEIbHBIX MaTepruaiioB EI'D u OI'.
CmoTtpute 3am1adu U3 OTKpeITOro Oanka 3aganuii mo EI'D u OI'D B mocoOusx s MOATOTOBKH K

UTOTOBOM aTTecTalliy 1 Ha caiite Pemryers.po.

Ipozpamma rx3amena no mamemamuxe
2 cemecmp
Teopemuueckan uacmp
1. AKCHOMBI CTEPEOMETPHH.
2. B3aumHoOe pacnosiokeHne NpsIMbIX B IPOCTPAHCTBE (MapauielbHOCTh, HEPICHIUKYIIIPHOCTD).

Teopema o Tpex mepreHauKyIspax.
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3. B3auMHoOe pacnoioxkeHne MPsIMbIX U TNIOCKOCTEH B IPOCTpaHCcTBe (MapauiebHOCTb,
HEePICHAUKYISPHOCTB).
4. B3auMHOE pacIojI0XKeHHE TUIOCKOCTEH B POCTpaHCTBE (MapayuIeIbHOCTh, EPIICHAUKYIISIPHOCTD).
5. CkpemuBaroruecs npsmeie (onpeaesacHne, pacCTOSHIE, Yro).
6. [TocTpoenue n3obOpaxkeHu MpocTpaHCTBEHHBIX PUryp. OCHOBHBIC TPEOOBAHUS K MEIarOTHYECKOMY
YEePTEKY.
7. 1lpu3Ma: BUIbI, CBOWCTBA, IUIOIIAAb MOBEPXHOCTH, O0BEM.
8. [lupamuia: BUIIbI, CBOMCTBA, ILIOIIAb IOBEPXHOCTH, 0OBEM.
9. CroiicTBa TpEeyroJbHON MTUPaMUIbI, UMEIOIIECH paBHBIE OOKOBBIE peOpa. CaenaTh BRIBOJ OTHOCUTEIBHO
N — YroJbHOU MUPaMUJBL.
10. CBoticTBa TpeyrobHOM MUpaMUIbl, 00KOBBIE peOpa KOTOPOil HAKJIOHEHBI K OCHOBAHMIO TI0]T OJTHIM
yriaom. Crenarh BEIBOJI OTHOCUTENIBHO N — yroJlbHON MHPaMUIBIL.
11. CgoiicTBa TpeyroibHON MUPAMHUIBI, OOKOBBIE TPAHH KOTOPOI HAKJIIOHEHBI K OCHOBAHUIO MO OJTHUM
yriaom. Crenarh BEIBOJI OTHOCUTENIBHO N — yroJlbHON MHPaMUIBIL.
12. CgoiicTBa TpEeyroibHON MUPAMHUIBI, antoPeMbl KOTOPOU paBHBL. CenaTh BHIBOJ OTHOCHTEIHHO N —
YTOJIbHOM MUPAMUIBL.
13. Tena BpateHus.
14. KomOuHaIus mapa 1 MHOTOTPaHHUKOB.
15. KomOuHaIus KoHyca 1 MHOTOTPaHHUKOB.
16. KoMmOuHammu en BpamieHus .
17.00wem tena. CoiictBa 00beMoB. O0BbeM MPU3MBI (IPSIMOIi U HAKJIIOHHOH ), TMPaMHK/IbI, KOHYCA,
HWIMH]pA, [1apa.

Ilpakmuueckas uacmep
[IpakTuyeckas 4acTh: TECT 10 MaTepHallaM KOHTPOJIBHO — U3MEpUTENbHBIX MaTepuanos EI'D u OI'.
CmoTtpute 3agadu U3 OTKphITOro 0anka 3aganuii mo EI'D u OI'D B mocoOusx s MOATOTOBKH K

WTOTOBOM aTTECTAIlMU U Ha caiite Peryers.pd.

H3yuenue pekomenoyemoii numepamypol, UHGOPMAYUOHHO-OUOTUOMEYHBIX UCHOYHUKOE,
YUeOHO-MemoouuecKux u30anuil
Ocnoenas numepamypa.

1. AnreGpa u Havana matematudeckoro ananusa. 10-11kmaccel. ba3oBeiil u yriayOaeHHBINH ypOBEHb
[Texct]: yueonuxk / I11. A. Anmumos [u ap.]. - M.: IIpocsemienue, 2016. - 463 C.

2. I'puropses, C. I'. DnemenTs! Boiciieii Matematuku [Tekct] : yueb. ams cpen. npod. obpazoBanus /
C.T. I'puropses, 1O. A. Jlyounckuii. - 10€ uza., crep. —M.: Axkagemus, 2014. - 32@.

3. Janmasu, A. A. Maremaruka [DIeKTpoHHBIN pecypc] : yued. s cpen. npod. odopazoBanus / A. A.
Hanasiv. - 3¢ u3a., ucnp. u gon. - JJokyment Bookread2. M.: UTHOPA-M, 2017. - 54%.: ui. - Pexum
nocryna: http://znanium.com/bookread2.php?book=774755.

4. Kanuenan, C. A. JluckpeTHas mMaTeMaTHKa [DIEKTPOHHBIN pecypc] : y4e0. mocoOue st Cpen.
npod. oopazoBanus / C. A. Kannenan. - lokyment Bookread2. M.: ®OPYM, 2017. - 221. - Pexxum
noctyna: http://znanium.com/bookread2.php?book=614950.
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5. VYueOHO-mMeTOmMUeCKOe TMOocoOne COOpPHHK JIUAAKTHYECKUX MATEPUATIOB 10  JUCIUTIIINHE
"Marematuka" [ DnekTpoHHBbIH pecypc] : it cTyaenToB Beex crermanbaocteii CITO / [ToBosmk. Toc. yH-T
cepuca (®I'BOY BIIO "MIBI'YC"), Kad. "Beicui. maremaruka”; coct. I'. A. Kupuyek. - JJokymeHT
AdobeAcrobat. Toassrru: [IBI'YC, 2014. -Pexxum nocryma: http://elib.tolgas.ru.

6. VYuebHo-mMeToamyeckoe TmocoOue. COOPHHK JUAAKTHUYECKHX MATEPHAJIOB IO JAHUCIMILUIMHE
"Marematuka (anreOpa m Hauvasio aHanusa)" [Tekcr|: mis crymentoB Bcex cnernmanbHoctei CITO /
[ToBok. roc. yH-T cepuca (PI'BOY BIIO "TIBI'YC"), Kad. "Beicur. matemaruka"; coct. I'. A.
Kupunuek. - Tompsarru: [IBI'YC, 2014. - 222.

7. llaperua, W. ®. Marematuka: anrebpa W Hadajia MaTEMaTHYECKOTO aHaiW3a, TEOMETPHS.
I'eomerpus. ba3ossiii ypoBern.10-11kmaccer [Teket]: yueonuk / WM. ®.[apeirun. - M.: [Ipoda, 2016.
236¢.

Jlononnumenvnaa numepamypa.

8. I'mu306ypr, B. WM. Aare6pa u Hauyana martemarmdyeckoro anammsa. 11 kiaace. KoHTposibHbIe
pa6orei[ Texer]: s yyamuxcsi oomeoOpasoBar. yupexaenuit (0azosblii yposens) / B. . ['mu30byprmon
pen. A. I'. MopakoBuua. - 2 u3f., crep. - M.: Muemosuna, 2013. - 32.

9. EpmioBa, A. I1. CamocTosiTe/ibHbIE U KOHTPOJIbHBIE PaGoThI 10 ajarebpe U Havajgam aHaau3a ais 10-
11 kaaccos[Teker] : yueb. mocobue i obiieodpasosar. yueb. yupexacauii / A. I1. Epmosa, B. B.
['omo6opoakko. - 5¢ usn., ucnp. - M.: Unekca, 2013. - 224.

10. Meroanyeckne peKOMEHIANMH MO0 pPeINeHHI0 3a7a4d JUCHMIUIHHBL " MaTemaTuka' mo Teme
"TIpou3BoaHas U ee NpuioKenus" [DekTponnblii pecype]. i Bcex crnenuanbHocTeii CITO / TToBomk.
roc. yu-T cepBuca (PI'BOY BIIO "TIBI'YC"), Kad. "Beicur. matemaruka” ; coct. P. M. BaxmuusH. -
Hokyment AdobeAcrobat. - Tomesrtu: IIBI'YC, 2015. - 877Kb, 84 c. - Pexum mocryma:
http://elib.tolgas.ru .

11. Cnaiig nexuuu AUCHUIUIMHBL <«/luckpeTrHas wmaTemaTuka». Tema «DopMaiabHble CHUCTEMBI»

[3HeKTp0HHLH71 pecypc] . s Beex cnenuanbHocterr CITO / TToBomk. roc. yH-T cepBuca (PI'BOY BIIO

«[IBT'YC»), Kad. «Bricmas matemaruka»; coct. Crimpuaa M.C.- [lokyment Po.werPoit -Tonpsrru:
MBI'YC 2014, - 52XB5. - 80c. - CD-ROM.

12. Cnaiix - Jaekuun mo aucnumiune " Marematuka”. Tema "IlokazareibHble YpPaBHEHHSI H
HepaBeHncTBa" [DiekTpoHublii pecype]: mus Bcex Hampasienuid CIIO / TloBomk. roc. yH-T cepBuca
(®I'bOY BIIO "IIBI'YC"), [Kad. "Beicur. marematuka"]; coct. E. B. AdanaceeBa. - JlokymeHT
PowerPoint. Tonesrtu : TIBT'YC, 2013. - 89KB, 37c.: mi.. - CD-ROM.

13. Cnaiing nexkuuu mucnumuiael «MatemaTtuka». Tema «IpousBomHas u €€ MPUIOKCHHSI»

[3HeKTp0HHLH71 pecypc]: s Beex crenuanbaocreit CITO/ ToBomk. roc. yH-T cepuca (PI'BOY BIIO

«[IBI'YC»), Kad. «Bsiciias maremaTtuka»; cocraB. baxmmusa P.M.- Jlokyment JlokymeanrPowerPoint.
Tonpsrru: I[IBI'YC, 2015. - 30KBb, 48c¢.: ui. - CD-ROM.
14. Cnaiin-nekuuu no aucuuminne " Martemaruka” . Tema " [lepBooGpa3Hass u uHTerpas’ [JeKTPOHHBIN
pecype]: s cryneHToB 1 kypca Beex cnenuanbaocteiit CITO / IToBomxk. roc. yH-T cepBuca (PI'bOY BO
"TIBI'YC"), [Kad. "Boicui. maTtematuka'] ; coct. P. M. baxmmusu. - lokyment PowerPoint. TonbsatTu:
[1BI'YC, 2016. - 1,1 MB, 72c.: un.. - CD-ROM.
Ilepuoouueckue uzoanus.
1. EcrecTBeHHBIE U MaTeMaTHYECKHUE HAYKH B COBPEMEHHOM MUPE
2. WMsBectus CapatoBckoro yauBepcuteTa. HoBas cepusi. Cepusi: Matematuka. MexaHuka.
nHpopmaTHka
3. Maremaruka u MaTeMaTH4eCKOe MOJICITUPOBAHIE
Ilaxemot KOMRbIOMEPHBIX NPOCPAMM:
-Windows
-MicrosoftOffice
-MS Word
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-MS Excel

-MS Power Point

Hnmepnem —pecypcowt.

1. Allmath.ru [DnexTponHsIit pecypc]: Bcs MaTeMaTHKa B OJJHOM MecTe. — PexkuM octyna:
http://www.allmath.ru/. 3aru. cskpana.

2. Exponenta.rupaekrponnsiii  pecypc]: oOpa3zoBar. Mar. caiit. — Pexum pocryma:
http://www.exponenta.ru/. 3ari. ¢ skpaHa.

3. Math-Net.RuPnekrponnsiii  pecypc]: obOmepoc. wmar. mopral. — Pexum gocryma:
http://www.mathnet.ru/. 3ar. ¢ skpana.

4. ToroBele 3amayd W pEHIEHHs  OHJaWH  [DnekTpoHHbId  pecypc]. -  Pexum
nocryna:http://univer2.ru/uchebniki_po_matematike.htrBarn. ¢ sxpana.

5. Pemenne  BbICHIC ~ MaTeMaTHKU  OHJAWH  [DiekTpoHHBIA  pecypc]. -  Pexum

nocryma:http://mathserfer.com/.3aru. ¢ sxpana.
6. DnekTpoHHas OubOnuoreuHas cucremMa [lOBODKCKOTO TOCYJapCTBEHHOTO YHUBEPCHUTETA
cepBuca [DnekTpoHHbIH pecypc]. - Pexxum qoctyma: http://elib.tolgas.ru/- 3ari. ¢ sxpana.

6. MeTtoanueckue yKa3aHus A5 00y4al0LIUXCs 110 0CBOCHHUIO JMCHUIIMHBI
HNuHoBanuoHHbIE 00pa30BaTebHbIC TEXHOJTOTHU
WuTepakTuBHas Gpopma npoBeneHHs 3aHATUI: CIAi - JeKIMH [0 TeMaM: ainredpa panuoHaIbHBIX U
UPPaALMOHATIBHBIX CTPYKTYP; CTENICHU U JIoTapu(MBbI; SJIeMEHTapHbIe (DYHKIIUH; TOKa3aTeNbHbIC U
JorapupMHUECKUE YpaBHEHUS, HEPABEHCTBA U MX CUCTEMBI; TPUTOHOMETPUS; TUIAHUMETPHS;
CTEpEOMETpHs.

B mnauane cemecTpa cTyneHTaM HEOOXOIUMO O3HAKOMHUTBCA C TEXHOJOTHYECKOW KapToi
JMCUUIUIMHBIL, BBUICHUTH, KaKHe pe3ylIbTaThl OCBOCHUS IMCUUILIMHBI 3asiBICHBI (3HAHUS, YMCHUS,
IPaKTUYECKUH OMBIT). [ yCIemHOro OCBOCHHMsSI IUCHUIUIMHBI CTYICHTAM HEOOXOJMMO BBIIOJIHHTH
3aJaHus, TPEIyCMOTpeHHbIE paboueil yuyeOHOM mporpaMMoil AMCHUUIUIMHBI M TPOWTH KOHTPOJIBHBIC
TOYKH B CPOKH, YKa3aHHbIE B TeXHoJorumueckoil kapre (pasmen 11)OT kadecTBa W IOJHOTHI HX
BBITIOJIHEHUST OyAeT 3aBUCEThb YPOBEHb C(OPMHUPOBAHHOCTHM KOMIIETEHLIMH W OLEHKA TeKyIei
yCIIeBaeMOCTH 10 AucuuIuivHe. [1o uToraMm Tekymiel ycreBaeMOCTH CTYAEHTY MOXET ObITh BbICTABJIECHA
OLICHKAa II0 MPOMEXYTOYHOM aTTECTAallUH, €CIM OTO MPEIyCMOTPEHO TEXHOJOIMYECKOM KapTou
JucuUIUIMHbEL. CMCKH y4eOHBIX MOCOOMH, HayuyHBIX TPYIOB, KOTOpBIE CTYJEHTaM CIELyeT IPOo4YecTb U
3aKOHCIIEKTHPOBATh, TEMbI MMPAKTUYECKUX 3aHATUH M BOIPOCHI K HUM, BOIIPOCHI K 3K3aMeHy (3aueTy) u
Jpyrue HeoOXOoIuMble MaTepuaibl yKa3aHbl B pPa3pabOTaHHOM JUIsl JAaHHOH JAHUCLUIUIUHBI y4eOHO-
METOANYECKOM KOMILIECKCE.

OcHoBHOM (OopMOH OCBOEHMS AMCLUIUIMHBI SBJISIETCS KOHTAKTHas paboTa ¢ MpenojaBaTeleM -
JCKIUY, TPAaKTUYECKHE 3aHATHs, JaboparopHble paboTel (MpH HAIMYMU B Yy4eOHOM IUIaHE),
KOHCyNnbTalii (B TOM 4YHCJIEC WHAWBUIyabHBIC), B TOM 4YHCIE IPOBOJAUMBIC C IPHUMEHEHHEM
JUCTAaHIIMOHHBIX TEXHOJIOTUH.

[lo gucnuiuinHe YacTh TeM  (pa3genoB) HM3ydaeTcs CTYIACHTaMH  CaMOCTOSTENBHO.
CamocrosTenbHas pa0oTa MpeaycMaTpUBAeT IOATOTOBKY K AayAMTOPHBIM 3aHSATHSM, BBITIOJTHEHUE
3alaHuil (IMCBMEHHBIX paboT, TBOPUYECKUX MPOEKTOB U JIp.) MOJATOTOBKY K MPOMEKYTOYHON aTTECTAIlMU
(Px3ameny).

Ha nekunoHHBIX W MPaKTHYECKUX (CEMHHAPCKHX) 3aHATHSAX BBIPAOATHIBAIOTCS HABBIKK M YMCHUSI
00y4aromuxcst Mo MPUMEHEHHIO MOJIyYeHHBIX 3HaHUI B KOHKPETHBIX CUTYallUsX, CBI3aHHBIX ¢ Oymymeit
npoQeCCUOHATBHON  JesITenbHOCThIO. Ilo  OKOHUaHMM  W3y4yeHMs  AMCUUIUIMHBI  IPOBOAUTCS
NPOMEKYTOUHAs aTTeCTallusl dK3aMeH (3auerT).

PerynsapHoe noceuieHne ayAuTOPHBIX 3aHATHI HE TOJIBKO CIOCOOCTBYET YCIIEIIHOMY OBJIAJCHHIO
3HaHUSIMH, HO M TIOMOTaeT OpPraHM30BaTh BpeMsi, T.K. BCE BHJbI y4YeOHBIX 3aHATHUH pacrpeneseHbl
IUIAHOMEPHO, C YY4ETOM HEOOXOJUMBIX BPEMEHHBIX 3aTpart.

Buo oobpazoeamenvnuvix mexmnonozuil, cpeocme MNe memot | mema nexyuu
nepeoauu 3nanuil, opmuposanus ymeHuin u
HPAKMUYECK020 onvima
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Pasnen 1. Anrebpa

Pazmen 2. OyHKIMH

HGKHI’IH'I[I’ICKYCCHﬂ Pasnen 3. Hauaa MaTeMaTH4eCKOro aHaIn3a

Paznen 4. YpaBHEHUS U HEpaBEHCTBA

Pazmen 5. DnemMeHTh KOMOWHATOPUKHU, CTATHCTUKH U TEOPHH
BEpOATHOCTEHN

Paznen 6.'eomerpus

Pasnen 1. Anrebpa

Paznen 2. ®ynkimn

Pasnen 3. Hauana MaTreMaTH4ecKoro aHaan3a
OO6cyxaenne mpoOJIEeMHON CUTyaITu Pasznen 4. YpaBHEHHA 1 HEPABEHCTBA

Pazgen 5. DnemMeHTh KOMOWHATOPUKHU, CTATHCTUKH U TEOPHH
BEpOATHOCTEHN

Pazmen 6. 'eomerpust

Pasnen 1. Anre6pa

Paznen 2. ®ynkimn

Paznen 3. Hauana MmaTeMaTH4eCcKOro aHaan3a
Kommnbrotepubie cumymnsinuu Paznen 4. YpaBHeHHs 1 HEpaBEHCTBA

Pasnen 5. DneMeHTHl KOMOMHATOPUKH, CTATUCTUKH U TCOPUU
BEpOATHOCTEHN

Pazmen 6. 'eomerpust

Pazgen 5. DnemMeHTb KOMOWHATOPUKHU, CTATUCTUKH U TEOPUH
JlenoBast (posieBast Urpa) BepOsITHOCTE
Pazmen 6. 'eomerpus

Pasnen 1. Anrebpa

Paznen 2. ®ynkimn

Pasgen 3. Hauana MmaTeMaTHYECKOIO aHaIn3a

Pa300p KOHKpPETHBIX CUTyalui Pasnen 4. YpaBHeHNs U HEPABEHCTBA

Pazgen 5. DnemMeHTh KOMOWHATOPUKH, CTATHCTUKH U TEOPUH
BEpOATHOCTEHN

Pazmen 6. 'eomerpus

ITcuxonornueckne u UHLIC TPCHUHTHU

Pasnen 1. Anre6pa

Paznen 2. ®ynkimn

Pasgen 3. Hauana MmaTeMaTHYECKOIO aHAIM3a
Crnalig-neknuu Pasnen 4. YpaBHCHHUS 1 HEPaBEHCTBA

Pazmen 5. DnemMeHTh KOMOWHATOPUKHU, CTATHCTUKH U TEOPUH
BEpOATHOCTEHN

Pazmen 6. 'eomerpus

6.1.MeToguuyeckue yKa3aHus 1151 00Y4AIOIIMXCS 10 OCBOCHH IO TUCIUILIMHBI HA MPAKTHYECKHX
(ceMHHApPCKHMX) 3aHATHSX, JJA0OPATOPHBIX padoTax

Teopernueckuii MaTepual H3ydaeTcs Ha IPAKTUYECKUX 3aHATHAX. Ha mpakTH4ecKux 3aHATHAX
IPOBOJATCS TPOBEPOUHBIE PAOOTHI , KOHTPOJIBHBIE PA0OTHI , OIIPOC 110 TEOPETHUECKUM BOIIPOCAM.
Mertoandeckoe U JUIaKTHYECKOE 00eCTIeueHUE TPAKTUUECKUX 3aHATHH.

3aoanusn, 3a0auu (cumyayuonnsvie, pacuemusle u m.n.) 011 NPAKMUYECKUX (CeMEHapCKux)
3AHAMUIL.
Tecm na npogepKy ocmamouHvlX 3HAHUN U yMeHUl no meme </[elicmeumenvHole Uuci1a»

1. Kakoe u3 ducel sSBisieTcs [EeIbIM?
A) 4,3 b)0,33 B)-12 I) 137
2. Kakoe u3 umncen SBiIsItOTCS UPPAIHOHATIBHBIM ?

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

3. Kakoe u3 uncen sBasieTCss HaTYpaJTbHBIM ?
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A) =17 B) 2,56 B)O TI) 325
4. ppaninoHalbHbIE YUCIIa — 3TO. ..
A) gucna, npeacTaBUMbIC B BUIC OOBIKHOBEHHOMW HECOKPATUMOM APOOH.
b) duncna npeacTaBUMbIE B BHJIE IECATHUHOM APOOH.
B) uncna, mpeacTaBUMBbIC B BUIC OCCKOHEUHOM MEPUOTNICCKOM TIpOOH.
I') gucna, npencTaBUMbIC B BUIC OCCKOHEYHOM HENEPUOIUIECKOM TpOOH.
5. Mepuoxn npobu 3,418318318 pageH...
A) 4183 b) 183 B)83 I) 18
6. JlelicTBuTenbHbIe Yrcaa 0603Ha4al0TCst OyKBOM
A Z bB)YQ BYR I)N
7. PanmoHanbpHbIE YKCa — 3TO. ..
A) uncna, mpeacTaBUMbIE B BUE OCCKOHECUHOM HENIEPHOIUIECKOM IPOOH.
b) ducna, npepcTaBUMbIE B BHJIE OOBIKHOBEHHOM HECOKPATUMOM JPOOH.
B) uncna, ucronb3yeMbie TIPU CUETE.
I') yucna, npeacTaBUMbIC B BUJIC JCCATHYHON JIPOOH.
8. PanimonanbsHbIe yncna 0003Ha4ar0TCsi OyKBOM ?
A Z bB)YQ BYR I)N
9. Kakoe u3 4nicen He SIBISIETCS HU TOJIOKUTEIBHBIM, HU OTPUIIATEIbHBIM ?

A)-12 B) -(-45) B)O0 1I)78,2

10. Kakwue yucna o603HaqgaroTcst OykBoil R ?

A) panrioHanbHbIe uncia; b) nedcTBuTenbHbIC YKkcaa; B) HaTypajibHbBIC YUCIA, I') nienbie yuca.

Paboma na nposeepky ocmamoyunvix 3nanuii u ymenuil «Boiuucnenusa u npeodpazosanus>

1. Pemute mpomnopiuio %=E; 42,2+ 2,1= 2,14 ..
X

2 2y 1\?
2. Berunciure (Xs) ;2735 =, (—3j .
Yy a

6 1
3.Pemnte ypaBHeHHE 13 x? = 19—2 . Ecnu ypaBHeHHE umeeT 6osiee 0JHOTO KOPHS, B OTBETE 3aIHUILUTE

MEHBIINN U3 HUX.

1
7x—15 4x+ 3’

4 Haiinute KOpeHb YpaBHEHUS

3. Haiinure kopenb ypaBHeHuUst =72+ 17 X= X. Eciiu ypaBHeHne nmeeT 6oJiee OTHOTO KOPHS, YKaKUTE

MEHBIINNA U3 HUX.

5 Haiinure M, eciu p(b) = ( b+§)|:€ 3b+%') mpub # 0.

(i) ’

45



{T00T6

6.Haiinure 3Ha4YeHNE BBIpAKEHUS ———F——

5
7 Haligute 3HaUeHUE BBIPAKCHUS _m__ nmpum = 125
' YmAm

22 5 BS 5

8.Haiigute 3HaueHue BBIpaXKECHUS NE

9.BrImoHUTE ACUCTBUS C AIreOpandecKuMu

DOGME + 5 4 2x=2) x=1 x=10
P x+1 X -3x-4 x-4) 2x1 44 )
10 BeimonHauTe 1eHCTBHS ¢ anredpandeckuMu
+ —
JIpOOsSMHU 22X oY _ 5 9y X 5y+2+ Xy
XZ=2xy X*—4xy+ 4y X+ y x 5Y

Huoueuodyanvnoe oomautnee 3aoanue no meme <ITexcmoswie 3a0auu>

1.B yHuBepCUTETCKYIO0 OMOIIMOTEKY IIPUBE3IIM HOBBIC YUeOHUKH IO TeoMeTpuu it 2—3KypcoB, mo 280
IITYK JJIs1 K&KI0To Kypca. Bce KHUTH 0MHAKOBEI 1O pa3Mepy. B kHIKHOM mkady 7 MOJIOK, Ha KaxIou
nonke nomemaercss 30 yueOHukoB. CKOIBKO MKa(OB MOXKHO MOJTHOCTHIO 3aMIOJTHUTH HOBBIMU
yuyeOHUKaMuU?

2. boapHOMY MTPONHCAHO JIEKAPCTBO, KOTOpoe HykHO muTh o 0,5 r3 pa3a B 1cHb B Teuenue 21 nus. B
onuoit ynmakoBke 10 TaGmerok nekapcra mo 0,5 r. Kakoro HanMeHbIIEro KOJIMYECTBA YITAKOBOK XBATUT
Ha BECh KypC JIeUeHUs?

3.0OnroBas niena yueonuka 170 pyoOneii. Posnnunas nena Ha 20% Britre onToBoi 1ieHbl. Kakoe

HauOOoJIbIlIee YUCTIO TAKUX YIEOHUKOB MOKHO KYIHTh 110 po3HU4YHOM 1ieHe Ha 7 000 pyOmneit?

4 ITaBen MIBaHOBHY KYITMJI aMEpUKAHCKUI aBTOMOOHIIB, CITUAOMETP KOTOPOTO MOKAa3bIBAET CKOPOCThH B

MIIAX B yac. AMepukaHckas Muist paBHa 1609 m. KakoBa ckopocTh aBTOMOOMIIS B KMJIOMETPAX B yac,

€CIIM CIIMJIOMETP MOKa3biBaeT 65 muiib B yac? OTBET OKPYIJIMTE JI0 LEJIOT0 YUCa.

5.J1nst TOrO, 4TOOBI CBSI3aTh CBUTEP, X03siiKke HY)kHO 800 rpaMMOB HIepcTH KpacHOTO 1[BeTa. MOXKHO
KYIUTh KpacHyto npsoky 1o rieHe 80 pyoneit 3a 100 r, a MOKHO KYIIHTh HEOKPAIIICHHYIO TIPSIKY I10 IICHE
50 pyouneit 3a 100 r u okpacuts ee. OnuH makeTuk Kpacku ctout 20 pyOiieli U pacCUMTaH Ha OKPACKy
400 r npspxu. Kakoit BapuaHT MOKYIIKH JeiieBiie? B 0oTBeT HaUIIKMTE, CKOJIBKO pyOJiel OYAET CTOUTh
9Ta MOKYIIKA.

6./171s1 M3rOTOBJICHUST KHM)KHBIX TOJIOK TpeOyeTcs 3aka3arh 48 0MHAKOBBIX CTEKOJ B OJTHOM U3 TPEX

dupm. Inomans kaxaoro crekia 0,25m°. B Tabiuie NpuBeIeHbI LIEHb! HA CTEKIIO, a TAKKE HA PE3KY

cTekoi U mudoBKy kpasi. CKOIbKO pyOsieit OyaeT CTOUTh caMblii JCIICBBINA 3aKa3?

dupma Iena crexna (py6.3a 1m?) Pe3ka u nmdoska (py0. 3a OHO CTEKIIO)
A 420 75
b 440 65
B 470 55
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7. HezaBucumast skcniepTHas J1abopaTopusi onpeaenseT peUTHHT R OBITOBBIX MPHOOPOB Ha OCHOBE
koa(ddurmenta neanoctH, pasaoro 0,01 cpenneii nensl P, moka3areneit GyHKIIMOHATBLHOCTH F ,
kauectBa Q u qu3aiina D . Kaxaplii u3 mokasaresei oneHuBaeTcs neasiM duciom ot 0 mo 4. toroserit
PEUTHHT BBIUUCIsAETCS 10 popmyne R = 4( 2F+ 2Q+ D) — 0,01F. B Tabnwuie naHsl CpeHss 1eHa U

OLIEHKHU Ka)KJIOTO MOKa3aTes JUIsl HECKOJIBKUX MOJIENEH AIIEKTpUUYecKuX MsicopyOok. Omnpenennure

HAUBBICIIUN PEUTHHT MPE/ICTABICHHBIX B TAOJINIIE MOJIETEH SIEKTPUUECKUX MICOPYOOK.

M}]z ZZ;JZ(” Cpeonnn uyena DyHKUUOHATBHOCHLD Kauecmeo Ausain
4 4600 2 0 2
5 5500 4 3 1
B 4800 4 4 4
r 4700 2 1 4

8.Yersipe pybamku nemesie KypTku Ha 8%. Ha ckoibKo Mpo1eHToB NATh pyOaliek J0poxe KypTKu?

9.Teroxoq NPOXOAMUT IO TEYCHUIO peku A0 myHKTa HazHadeHus 200 kM W TOCiE CTOSHKH
BO3BpAIllaeTCsi B NYHKT OTHpaBieHus. Haiigure CKOPOCTh TEYEHUs, €CIIM CKOPOCTh TEIUIOXOAa B
HETIOABIKHOW Bojae paBHa 15 kwm/4, crosHka mmurcs 10 wacoB, a B IMyHKT OTIPABICHHUS TEILIOXO
Bo3Bpamiaercs yepe3 40 yacoB mociie oTIUIBITHS U3 Hero. OTBET JaiTe B KM/4.

10.IlepBas TpyOa npomyckaet Ha 1 aUTp BOJIBI B MHHYTY MEHbIIE, 4YeM BTOpasi. CKOJIBKO JINTPOB BOJIBI B
MHHYTY TIPOITyCKaeT BTopas TpyOa, eciu pe3epByap oobemom 110 nuTpoB oHa 3amojiHseT Ha 1 MHHYTY
OwIcTpee, ueM repBas Tpyoa?

Paboma na nposepky ocmamouHvix 3nanuil u ymenuii «Pewenue ypasnenuir»

Pemmre anrebpanueckue ypaBHenus 1 - 6.

2 _ 2 —
1 X6 og 4, 8O —60K _ 40X+ 80X _ 20X — 60x
X—6 x-1 X+ 2 X—3
3.(64)(—_424&—12)[6 8X_216D< 2) 04. (5x—w)[(x+7)tﬂ4x 8=
X= X=

5.3x2 —+/3x=2=06.12x> =7 x+ 1= 0

Auppdepenyuposannan mpenuposounaa pavoma «Cmenenu u KOpHU>.

Bapuanm A1

1

5
= 2
1. Haiinure 3Ha4YeHHE BEIPQXCHUS ) (\/22 2)6 6) %_
X —

ynpuX=9.

X2 =2
2. Pemute ypaBHEHHS

1
a) (y2—1)5=2; 0) VX+12=x; B) v3-x[3/1-3x= x+5;r) x*+x+2/x*+x=0.

X+y+xy=7;
xy=4.

4. Onpenenute 3Ha4eHUS &, 751 KOTOPBIX MPH X = 1 BBIMOJTHSAETCA HEPABEHCTBO va— X = X

3. Pemre cucremy ypaBHEHUH
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Bapuanm b1

2
4 —y3
1. Haiigure 3HaueHUE BBIPAXKCHHUS a) 3Lﬁ/g; 0) X2 X7 _ 2¥x +1 Eul ;npu X = 8.

6\/9'3/5’ xé—l x3-1

wlpk| wlk

2. Pemute ypaBHEHHS

a) 2x§+3xé—5=06)m_xz4

B) M—m=2r)(x2—9x+l4)|3/x2——9= 0
\/XTY+\/m=3;

3. Pemnte cuctemy ypaBHeHUI
X+ y+ x>+ xOy=5.

6

X% =X

4. Vicnonb3ys METOJ] MHTEPBAIIOB, PEIMTE HEPABEHCTBO +/ X° — X <

Bapuanm B1

1. HaliquTe 3HaueHUE BBIPAXKEHUS

1 5 2
3

3 3 -
a) Y26+15/3f V3 o) X1+ 11X pux =125,
X—

x3-1] x+ X3

2. Pemure ypaBHeHUS

a) V3+/5-x=Jx  ©) 45{/3—%—\/ X =3

3x-1"
B) x+7=Jx+3 1) Ix+Ix-16=Yx-8
3. Pemure cucreMy ypaBHEHHI
x+y-2/xOy— x+y= 2;
Jx+y=8.

4. Haitnute 3Ha4eHUS &, TPU KOTOPBHIX PaBHOCUIIHLHBI HEPABEHCTBA (X - a) I/x=2>0ux>a

Huouesuoyanvuwie 3a0anus no meme «Cmenenu u nozapugmor>»
|. Beruucnure 3HaueHus Bbipaxkenuit 1- 13.

1802 (ome™ + 16')° ; (4082 +703) 067 62° - 9rp©+ 302
28 ' (4n—1+4n—z)4 ' (195274)2 4R+ 4Y - 802!

1

X—y  X2-=X
1 1 1

3n+2 _ 2[81 361+l

5 31 - 62m1

6.

,ecin X =9;y=49.

2 pea 1
7.log, 27~ 2log 3+ log=+ P 8.Iog§ 2+§Iogé 8- Iogé 4/ €9.1og, v/5 + log , ¥ 910.

log,, log, log, 2511.log, ( log, %/Z) 12. log, ¥/a* b ,ecaulog, b= 13

13.log, ¥/ & [b ,ecau log, b= 13

Il. Yopoctute BolpaxkeHue 14 — 15.
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NP

3 3 1 4
3n _ 4n-2 2 _ 2 3 + 3
14, aazln_z _aan_3 15, aE b; _ a[bl:f }a]lﬁ Da_,_lb
az—b? as+b®

ll. CpaBuure uncna 16 — 20.

4 3
16. 75" u15*17. 200° u 14°18. (g) u (—;) 19. log,, 35 u log,, 520. log, ; 2 ulog, ; 3

IV . ITocTpoiite rpadux Gynkiun 21 — 24.

21)y= 2 22)y=(%)x; 23)y=( 0§ ; 24)y 1IC

V .Jlns kaxoro 3HaueHus napamerpa D maiigure o6macts onpenenenus gpyukuuu 25 — 26.
25. y = log, (bOx+ 2) 26.y = log, (bOx- 1)

VI . Haitnute pa3HoOCTh MEX1y HAMOOJBITUM ¥ HAUMEHBIITUM 3HaYeHUAMHA QyHKIun 27 — 28

27. y =log, X Ha IpOMEKyTKe [i E] 28.y =100, X Ha MPOMEXYTKe [E ;81} .
64 8 3 9
Paboma na nposepKy ocmamounwix 3Hanuil u ymenuii no meme «@ynxkyuu. Ypasnenus.
Hepagencmea».
x* -4
X+5

1. Haiimute ob6nacTh onpeneneHust GyHKIHN: Y =+/2X—4;y =

2. Iloctpoiite rpaduku GyHKIMA: Y=+ X—4;y= | x| +3
3. Pemute ypaBHEeHHE |3X - 6| =-4
4 Pemnte HEPAaBEHCTBO (X - 2) E( X+ 3) [{ X= 5)2 2 O;|X - 1| <2

5.ITon6epute KopeHb ypaBHeHHs X + X° = 10. JIokakuTe, 4TO APYTHX KOPHEH 9TO ypaBHEHHE He NMeeT.

6. IToctpoiite rpaduk HepaBeHcTBa X+ Yy 2 0.

Mamemamuueckuii ouxmanm no meme «Hccnedosanue pynkyuu>

1. KakoBa o6nacth ornpeneneHus GyHKIHA Y =~/5X— 4[ y= 3 i 10] '
X

2. SInsieTcst v YETHOM MK HeuéTHOM Qyrkuus y = 5x* [ y=2 )(3] ?

3. Haiigure Touky nepecedenns rpadpuka GyHKmun y = X° — 5 X+ 6[ y= 2x+ q C OCBIO OpJIMHAT
(abcmucc).

4. Haiigure ToUKy nepecedeHus rpapuka GyHKuuu y = 3X+ 15[ y= X+ 7X- 9:| C 0ChI0 abciuce

(opauHar).

5. Kakue HepaBeHCTBA HAJI0 PELINTh, YTOOBI HAUTH MPOMEKYTKH 3HAKOIIOCTOSHCTBA (DYHKIIUU
— V2 _ = x— 2% s
y= X" —X| y= X— 2X° |. YKaKHUTe TOUKH dKCTPeMyMa () yHKIIHH

Yemuaa konmponvnasn pavoma no meme «Iuneiinasa pynkyusn»
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1. ITpu xakom ycinoBuH rpaduK JUHEHHON (DYHKIIMU TIEpECeKaeT 0Ch a0CIUCC B TOUKE, UMEIOIICH
OTPHILIATENBbHYIO abcuuccy?

2. IlpuBeauTe mpumMep JIMHEHHON QyHKITUH:

@) TIOJIOKHUTEIBHON Ha BCEil YHCITOBOM OCH;

) OJIOXKUTENBHON 1IpU X < X, TA€ X, — HOIb (DYHKIHH.
3. [Ipu kakom 3HaueHnu A QyHKIUSA Y = (a— 2) X+ 3a— 4 aBusercst 4ETHOU?
4. Haitnure 3navenus K , npu xotopeix gynkums f (x) = (k - 1) X +k? — 3 MOHOTOHHO BO3pacTaeT.

5. Kak usMmensiercs rpaduk nmuHeitHoi Gpynkuuu Y = kx+ b ¢ usmenennem D npu nocrosuaom K ?

6. M3o0pa3ute cxemarnyecku rpapuk pyHkuuu y = KX+ b, ecnu:

a) k>0;b>0; o) k<0;b>0; ¢) k=0;b>0.

7. U3BectHO, uro K <0. Onpenenure Buj yria, oopazoBanHoro rpadpukoM Gpyskiuu Y = kx+ b ¢ ocsro

a0crLucc.

8. Hanmmmre ypaBHeHuUs: a) npsiMoi, conepxaiieii ouccekrpucy [JAOB, pacnionoxenHoit Bo |l

4eTBEPTH; ) npsiMoii AB 1 mpoxo e yepe3 TOYKH (1;0) u (O ;—1) , 8) TIPSIMO¥ apaJUIeIbHON OCH
OY wu npoxonsdieit uepe3 TOUKy (1;0) ; 2) ocH abcIucc.

3aoanusn no meme «OYHKYUA U €€ CEOUCMEA».

1. Byzet nu 3aBHCUMOCTB ITyTH OT BpeMEHU (PyHKIIMOHATBHOM 3aBUCHMOCTBIO?

— 1 - (3
% 3 ]l 2. CkoIbKO OYyJeT CTOMTBH MOE3/IKa B TaKCH, eCiii mocaaka ctout 50 pyoOuei, a

KOKApId  kuioMmetp 15 pyOneit? Ckoibko OyneT CTOMTh IOE3/Ka, €Cld

o
L
i
ER

\
e T | | | | | paccrosuue no noma ot kuHOoTeatpa «Kunoniekc»5 U7 KAIOMETpOB?

3. ABromooub «LADA- GRANTA» crout 280 00C py6ieit, a rotoBast amopTu3ais (M3HOC) COCTaBIISIET

23500 py0neii. BeipazuTte cTOMMOCTh aBTOMOOWIISL, B 3aBUCUMOCTH OT €r0 AKCILTyaTaluu.
X=2
4. Haiimute 06acTh onpenenenus pyHkumit. a)y=——:; b)y= X+ 2x+ 3; c)y=+v X - 4x
X

5. Haiinute o6nacth 3HaueHus QyHKIMIA. &) Y = \/ﬁ; b)y= ¥+ 2; c)y= sir( 3))

6. OnpenenuTh, Kakue 13 GYHKIUHN SBISIOTCS YETHRIMU (HEUETHBIMHU), @ KAKHE HE SBIISFOTCS HA YETHBIMH, HU
HewdtHEMILA) Y= 3 X; b)y= X=X c)y= X=X d)y= ¥+ x+ 1

7. YKaxuTe, Kakue u3 QyHKIUH SBISIOTCS IEPUOTIUIHBIMUA M HAHIUTE UX OCHOBHOM TIEPUO/I.

a)y={x+3; b)y= ¥-x; c)y=co$ 3X%

8. Iomaps IpsAMOYTOIbHEKA CO CTOPOHAMHM 3cM W X M PaBHA S(CMZ) . MOHO 1M cunTaTh, 4TO

3HAYCHUE MEPEMEHHON S 3aBUCHT OT BBIOOpA MepeMeHHON X ?

9. ®yHkuMs 3a7aHa TAOIUTICH.

X -4 -3 0 1 2
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 (x) -8 -6 0 2 4

OyHKIMS UIMEET 3HaUeHUE, paBHOE 4, €ClT 3HAUYCHUE apryMEHTa PaBHO ?

10. {ana pynkus y = -3 X+ 2.
a) HalauTe 3HaYeHUe (QYHKIUU NP 3HAUYCHUU TIEPEMEHHOM paBHOU —4;2.
0) HaliuTe 3HAYCHUE TICPEMECHHOM, €CITU U3BECTHO 3HaUeHHE QyHKIMU f (X) =5; f (x) =0.

11. U3 nansbIx pyHKIwMiA BeIOEpHUTE TY, TpadHK KOTOPOI MMeeT HauOoJIbIIee KOJTMYECTBO TOUEK ITEPECCUCHUs

C OChI0 a0cIIuCcC.
a)y=(x-5)x-7); b)y=‘( x- 0 x A)‘ ; C)yE X+ 4; d)yE-( * )lz— 1
12.Tlo rpaduxy pyakmum y = f (x) OTIPEJICIIUTE U 3AIUIINTE, MCIIONB3YSI CAMBOJIMUYECKIE 0003HAYCHHSI.

a) Hynmu ¢yHKuH, 0) HamOobllee 3HauYeHHE (YHKIUHM, B) HAMMEHbIIEC 3HA4YeHHE (QYHKIUH, T)

IPOMEXYTKH BO3pacTaHust (YHKIUH, JI) IPOMEKYTKU YObIBaHUS (DYHKIIHH.

13 OObsicHUTE, KAaK TOCTPOUTD rpaUK (YHKIIUH.

a) y=+/x+3; b)y=% . oo)y=2X-2;, d)y=(x 9

14. MoXHO NpeUToKUT CTYICHTaM HaIMCaTh COYNHEHHE IO TEMaM.

1. Muoronukuii Mup GyHkmmi. 2. MuHUMyM U MakcuMyM GyHkiuu. 3. Pa3Butue noHsatus QyHKIuu.

15. CoctaBbTe TEeMaTUYECKHI CIIOBAaph WM CIPABOYHHUK 110 PEIICHUIO HEKOTOPBIX TUIIMYHBIX 3a1a4 MO TeMe

«DYHKYUA».

16. BeicoTa cnost BozbI h, 113 OTBepCTHsI paciioNoKEHHOTO Ha BBICOTE Z, BBITEKAET KUIKOCTh. Ha kakoii

BBICOTE Z JIOJDKHO PaCIioyiaraThCsi OTBEPCTHE, YTOOBI JATLHOCTH CTPYH BOJIBI ObLIa HANOOJIBIIICH ?

17 .Iloctpoiite rpaduku pynkunid 1 — 8 .

1. y= X2_2X—2|X_2|
x-2  x-2

+x2. y=|x+2+|x-33. y=x-2|x+]

_ xz—x—2+‘X2—1‘
C|x+ x-1

3 -1
4.y 5)y=+Xx; 6)y=—;; 7)y=-2X; 8)y= x3
Huoueuodyanvnwie 3a0anun no meme «Iloxazamenvuvie u nozapughmuueckue ypasHenus,
HEpPAageHcmea u ux Cucmemul»
| . Pemute mpocreiinue nokasaTenbHble u Jorapudmuueckue ypasaenus 1 — 10.

1.2*=8.2.3*% =93, 3™ =2—17 . 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) =

N =

II. Pemmre noka3atenbHbIe U Jorapudmudeckue ypaBaenus 11 —20.

1Y @ _ 1 1 Pide —4x+2 _ 2 -
11,[5) 2= 12. (ﬂ [ 13.49%*?=7 14.log;(x*+35%)= 4

15. |ogﬁ ( X2 + X) =4 16‘6I0916(4x2_12x+% _ 3I0gb( 2+ 2 .

51




17.109,(1- x) = Iogs( X + X+ 2) 18. log, vV x—6 — log, v/ x— 3= Iog%g— z

19. log, (x+5)” + log, ( x+ 5) = log,( x+ §° + log >

20. log, (x-2)’ - log, ( x= 2)° - log,( x- = log, ( 53
Il. PermnTe moka3are/bHbIe U JTorapu(MUUecKrue ypaBHEHUS Pa3IHYHBIMU METOIaMU (METOI0M

BBIHECCHHMSI OOIIIEr0 MHOYKHUTEIS; METOIOM 3aMEHBI TIepeMeHHo#) 21 — 34,

21, 2B - 6131 - 3= 922. (%) +[—;j ) =3023.2°%-16-2= (

24, {(?1) +1} [EG]Z —Gj +1]= 825. (22 - 1) {2 + 2+ )= 7

26. e On x+e On(x-9) = 027. cos XOlog , x- cosxdlog,( » p=

28. tg xOog,  ( x- 4) + tg xdog, ,( x+ 4= (29.V6+ 2B =5 -1

2x 2 _
30. 4**2 — 3102 - 8= (31. [ } _YEEJ—] 8=032. logs X _0-510g 72133,
log, x—=3  3-log, x

logZ x+ 30og, (0,2% = 134. I0905x+6|:Iog(,5(2)+ 2= 0

IV. Pemute onnopoausie ypaBuenust 35 — 37.

35. 2[BI™ - 36™" - 16" = ( 36140 + 3014 - 49" =
37.1g° x-30g xOg(2x- 1)+ 20 ( 2x- )= ¢

x2=2x x=2
V .PemuTe nokasaTeabHO — CTENIEHHOE YPaBHEHUE 38.(X + 1) = ( X+ 1)

VI. Pemmte nmorapudmuaeckue ypaBuenus 39 -41.
39.log,,,, ( x* - 4) = Iog4X2_6( X2 - 4) 40]09x2+ex+s[|°92x2+2x+3( X2 — 2x):| =0

41.1g(x-9)+2Igy2x- 1=

VII. Pemute HepaBeHncTBa 42 — 63.

42. (8) mx i-43 9x2+5+96x< 144.74x—9,5 B/72x—3>4_19

)3x+4

45.§,(0,09"" < 3% 46.(0(3%50 027 4736772167 2 21€

N

2x
48, [@] -7 [E%J -8<0 496 >5[B"+6 50.7% -6 0% <—72x1+ 5

1)?" 1\" 1 2
51.|=| -70=]| +49>— = 523* —-_=_> 153 7% - 94 + 2049 > (
2 2 X 3X+2
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54. log, (4x- 1) = 4 55.0g,, (6 x) <§ 56Iogs(x2 + 3) s%
57.log, (x—1)+ log, ( x- 2) < log, ( x+ 9 58hoge(x2 - x) < 1-log, 3
2 2 2
59. log”; x=7log; x+ 10< C Gﬁgj(x2+3)+|094(x2+ 3)2 2
61. x* dog, x— 2x*Hog, x= 062. €* Hog, , x+ € Olog ,( x- 9< (
63. logs 5 x+ 3log; 5 x+ 3log, ; x< -1
VIII. Pemmure rpadguyeckiM METOJI0M ypaBHEHHUS U HepaBeHCTBa 64 — 71.
§ 1y 3 N
64. 2 = 6~ x65. [5) == 6. (0,5)" < x-0,567. log, (x-1) = 1~ x
3x—-4
68. log, (x+2) = x*69. log, (x+ 2) > 1~ x70. log, , x>-171, 00 X <0.
i 2
IX . PermuTte cucTeMbl ypaBHEHUN W HEpaBeHCTB 72 — 79.
3y 1 0,5-x oy
2°[B' =24 2—=(—9j ; 3Xy :_1; 3x+y=8;
2.9, 73427 74.13Y 3 75, v-7ye10
2V [B* =54, (V2) =2 |(2) =22 (3x)""" " =1.
L, [5T @Y =200, [x-y=7; 1g. 109, (y=x)=log, (x+ 2 ;
|25 + 4V = ggg  |log,(2x+y)=3. T |y-2x=2.
. Iogw(?— Y - xz) =
' lg(x-y)-log,,(x+ y)=Ig8+ log, , 4
X .Pemmre HepaBeHcTBa U cucTeMbl HepaBeHCTB 80 —89.
og. 12 X — 60x+ 77
1
1 4
80.722.1.22 >0.
99-2 3F-1 X“=5x+6
IOgS(X+5] x3-2x? 252 +5X
82. - <0.83. (56— X— xz) 2(56— X— x2) .
log, | X* = 2x+——
97( 16]
84. Iog [ ) > 0.85. log, xO[log, (%\/;j <1
86. '09\“2\( “-1)<log,,, (2" + I+ log,, ( 27+ )
3-025 . |22 55 log,., (X~ 2x+ 26) < 3log_, 3
87.4 2-2% ~7'gg %472 89.4 2 . _
X+6 X“=2X 2<l(+1
|ng2(X+ Z)S 1. logO,25x2 (T)S 1. X =13 = 2 )

Huoueuoyanvusie 3a0anusn no meme «llpeodpazosanue mpuzoHoMempuiecKux eblpaxiceHuin»
|. Bpraucimre 1 -10.
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1. cosa, ecnu tga = —1% npu 450 <a < 540.
2. cosa ;tga ; ctga, eciu sing =-0,6 npu cosa > C.
- 24
3. sina; cosa ; tgx , ecnu ctga = —7 npu 630 <a<720.

4.4sin810 + 3cos720- 3sin638 5cos9l

5.sin(a+ ) ,ecau sina=§;cos,6’=—1£3 ,npu’—;<a'<ﬂ; n<ﬂ<3—’21.

6. cos(a + B) ucoga-B) ecau sina=%;cosﬁ=—2 ,npu%<a<7r,3—’21<ﬂ<2ﬂ.

cos

7.
cosa

ecau Sing = ——:,%T< a<2mir. 8.sima ecau tg(%) =2.

5[(:0{”_%)_ Sinﬂ}
3dlcos20—- sin20 2 14 14
9. E@ ) . 10: ‘

J2 Bin 25

/4
cos— [sin—
7 14

11. Beruucnure nepuon GyHKIUN Y = Ctg% - tg4—9X + 12

II. Joxaxwute ToxkaecTBa 12 — 20.

12. (tgza—sinza) [ttg’a = sirfa . 13.sin*a+cosa+ 2sifaOcoda =
1+i+71
2 — —_
1 ga ga _ o 5?05(87 a)tty 3r-a) - —tga
1 1 sin(67-a) ty( 57-a)

4
ctiga ctda

16. cos( 45 - >§I:Icos>e si(1 45— )d:l sinxi.

V2
17 sina + cosa N 1 _ sing
" sinaosa [ tgr + ct@r) . [1+1tg%a '

l+cosar _

ZrOSA _ g 19.sid| |- codl L ]=- cos 20.sin20|]5ina=£[ﬂcosn— cosa).
l-cosar 2 2 2

[Il. Yopoctute Beipakenus 21 — 27.

. 2
i - 1—(sina - coxx
sing_, 1= coxr. 22 A(a)= (_ _ )
1-cosa siny 1+sifa-coga

23.cos(a - 4m)Osir(a - 87)Otda - 1%).

21. A(a)=

sin65’ [Los 85— sin89 cos 6*
"sin55 [Los 35+ sin 391 cos B¢

24.sinag kosB - si(a-B).

1-20sir %
26.cos4r+ 4cos@+ 3; 27%
2|Zd:o§5— 1
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28.TIpeoGpasyiite B cymmy a ) cos 350sin35 ; b)cogr+ B)0 cdsaz+ B).
29.TIpencTaBbTe B BUJE CyMMBI TIepBEIX cTemernel a)cos X; b)sin x

. . ) NeY/4 JT
30. IIpeobpasyiite B mpousseacHue a)Ccos10— sin20 ;b) SIH]E - SIHZ— :

Mamemamuueckuii Oukmanm no meme <Apxkcunyc. Apkkocunyc. Apkmanzenc».
1 KakoBa ob6nacth onpeneneHus apkcuHyca (apKkkocunyca)?
2 KakoBa 0011acTh 3HaYCHHUH apKKOCHHYCa (apKKOTaHTeHca)?

3SIBnseTcst 11 apKTaHTeHC (ApKCHHYC) BO3pacTaloICH Wil yObIBaromeH GpyHKIHEH?

4 Pemute ypaBHeHHE arcsin X = O[ arccos x= (])

V4
5.Pemure ypaBHEeHUE arccos x= n[ arctg x= —Z} .

n . m
6.Pemnte ypaBHeHue arctgx = _§ { arcsin x= —E} :

7 Yemy paen arcsinO[ arccosr] ?
8.Yemy paseH arcco{—%) [ arctd- }]?
Hnousuoyanvusie 3adanus no meme <Tpuzonomempuueckue QyHKyuu u ypasHenus»
| . Pemute ypaBuenus 1 — 13.
3 2x|_1

l.cos2x- 1= (.2.2sin3x=-1.3.ctg I—T—Zx =J3. 4d.cog—+"T|==.
2 2 3/ 2

5.COS(7T—3) = —ﬁ 6.2sin’ x-7 sin(l—T—xj—S =0 .7.cos( 27— 2c)+33in(n—x)=2 .
6 2 2

8.2 sin( 37~ x)~-3sin o xl=0.9.sin?| Z-x|-cod Z-x |cos x= 0.
2 2 2
. 5 . (31 : . 5 :
10.4 sin x—25|n(7—xjsmx:3.11.23|n Xx—4sinxdcos ¥+ E (.

12.3sim? x— 2 30sinxdcos ¥ cds x 13.2sin? x—7 sin x(cos ¥ 14cds x

II. 3anmummuTe anroput™ rpaduyecKoro pelnieHus ypaBaenus. [ padmdecku pemmre ypaBuenus 14 - 17.

14. cos x= 2x15. sin X =%D<16. ctgx=2x17.ctgx=—X
[Il. TToctpoiite rpaduk pynkmuu y = f (x) 18 -25.

nw
2. . - . COS X ecau X < —,
18. f(x)={x eem X<0; g f(x)={x 2t X <03 00,1 (x) = 2

sin X;ecau X 2 0. tg X;ecau x 2 0. _ T
sin X;ecnu X>E'

21. f (x) =sin®*(ctg x) + cog ( ctg §.22. f (x)=40g(sin x) ktg( sin¥).
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23. f (x)=sinx+[sinx|. 24.f(x)=cosx+|cosX. 25. f(x)=ctgx+|ctgX.

IV . Pemmute cucremy ypaBHeHH26 —31 .

2m T
cos x[cos y= 0,2¢ -y=—, ty=—;
26.{_ ity s R LN 284773
sinXLSIny= 9,75 sinx+siny=0,5 sinx+siny= 1,
sinx[os y= 0,5 x+y-7—T' sinx&iny=0,75;
29. SY= T g, 3’ 31. y= B
cos xsiny= 0. tg xdg y= 3.

COS X+ cos y=\/_3

V. Pemute HepaBencTBa 32 — 43.

3 ) 2 JT )
32.C0sXS——>. 33SiNX==-. 34.005X> COS . 35.5iNX<~/2.

3
36. Ctg X< —g . 37.ctgx= 1. 38.tgx=2 tg’ZT. 39.tg x< J2.
40. 25in(7—;—%)+\/_3< 0. 413ctg(7zT— ZXJ <+/3.

42.COS X+ COS3X COSHX .43.coS3x+ 2cosx |

Hnoueuodyanvnuie 3a0anun no meme «Ilpouzsoonan»

. 1
1. MarepuasibHast TOUKa JBUKETCS MIPSMOJIMHENHO 110 3aKOHY X (t) = Etg - 3t°+ 2t, re
X — paccTosHME OT TOYKH OTCUEeTa B METpax, t — Bpems B CeKyH/aX, H3MEPEHHOE C Hadasa JBIKCHHUS.
Haiimure ee ckopocts B (M/c) B MOMEHT BpemeHu t =6 C.

2.Tlpsimast y = —4x— 11, sBisiercs kacaTebHOM K rpaduky Gynkuun y = X° +7 X* + 7 X— 6. Haiinure

abcumccy TOUYKU KacaHwUsl.

24 /. l fl( )l 3. Ha pucynke uzobpaxen rpaduk ¢ynkinun y= f (X),
YTX
1/ NL~ onpenenennoit Ha nnrepsane (—2;12). Haiinure cymmy
= 70 1 12 X

\/ NN ToueK IKcTpemyma pyHkiuu y = f (X)

4. Halinute HauMeHbIIIee 3HaUeHUE QYHKINH Y = x3 =27 X Ha OTpe3Ke [O ; 4] .

x2+1

X

5. Haiigute TouKy MUHUMYMa QyHKIIUH Y = —
6. Halimute HanMeHbIliee 3HaUeHHEe PYyHKIIUN Y = ( X+ 3)2 ( X+ 5) — 1 nHa oTpeske [—4 ; —1] .

7. Haiinute Hanbosnbiuee 3Hadenne GyHkuuun Y = 12 cos x+ 6/ Tx 2 T+ (na OTpE3Ke |:O;%Ti| .

, 2 5
8. Haiimute HanMeHnbinee 3HaueHne PyHkuu Y = 5 Sin X+—_[Ix+ 6 Ha oTpe3ke [—?ﬂ ; Oi| :
T
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9. Haiiaute Touky MUHEMyMa GYHKIHE Y =~/ X — 6 X+ 11.
10. Haiinure Hanbonpmiee 3HaueHne QyHkuun | (X) =C0S 2X— COS).

Tecmoegvie 3a0anus no meme «IlIpouzeoonasn u unmezpan»

1. 3anosHUTE NPOMYCKH B ONPEAECIICHUN

[TpousBoaHOM (PyHKIMY HA3bIBAETCS OTHOIICHHUS byHKIUH K

apryMeHrTa, npu K HYIIIO.

2. IpousBoaHas GyHKIHMH SINX HMEET BUI:
1) sinx; 2)-sinx; 3) —cosx; 4)COS X.

3. CocTaBuTh ypaBHEHHE KacaTeNbHOU K KPUBOU Y = B TOUKe X, =2.

XZ
1 5
1) y=-0,5x+1 2)y=—§x+71 3)y=-0,5x

4. BeiOepuTe omnpeeieHrue HeoNpeeIeHHOTO HHTETpaia;
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

n

2
5. Haiitn unTerpan j sin® x cos xdx.
0
T 1
1H)— 2)0 3)—-
) 3 ) ) 3

n
6. Berurciure uHTErpa I cos x dx.

-

Hpakmultecmm paﬁoma «Botuucnenue np0u3eodub1x»

! x—25+gx14 t V2
7 2sin’® 45x
2 12
axt -1 {(2x+2¥
X
2x5 — 63 x 13 | cog 3x
7x° + 2 x 14 1 (4+ X )(4- X2 +6X)
° 1_3)(4 IS 1 (4a-x)R6-x
X
6 16
37+5x4 7x+5
X X—4
T 250+ xx 7| Y
5-x3
8 | cos8x 18 X+ 2
J4x-2
9 (7 +4x )3 19 e3—9x—12x3
10 20 5In4(x—2x5)
V13X + 3

3auem no meme: «Ilpou3eoonas, npumeHenue HENPEPLIGHOCMU U NPOUIEOOHOUI
Bxoonasa uacms. Tabnuua npou3BOIAHBIX.

Teopemuqecmm yacmeo.
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1. Yo Takoe npupanieHne GyHKIMHN U PUPAIICHUE apryMeHTa.
2. ChopmynupyiiTe onpeaesieHie Mporu3BOAHOM B TOUKE.
3. ChopmynupyiiTe npaBuiIa HAXOKICHHS POU3BOIHOM.

4. Kakyro (pyHKITHIO Ha3bIBAIOT HEMIPEPHIBHONW HA TPOMEKYTKE.

5. Hanummre ypaBHeHUe KacaTeabHOH K rpaduky GyHkuuu y = f (X) B TOUKE (XO o f (XO)) .

6. B 4em coCTOUT MEXaHUYECKUI CMBICI IPOU3BOTHOM ?

7. 3anummte ¢popmyny Jlarpanka.

8. ChopmynupyiiTe mpr3HaK BO3pacTaHUs U MPU3HAK YOBIBaHUS ()YHKIIHH.

9. Kakyro TouKky Ha3bIBalOT KPUTHUECKOM.

10. ChopmynupyiiTe npu3HaK MakcuMyma (MHHUMYMa) G yYHKIHH.

11.Onumute cxemy UcCleA0BaHUS (PYHKIUH.

12. ChopmynupyiiTe TNpaBuja HAXOXIACHUS HAWMOOJBIIETO W HAUMEHBIIETO 3HaueHus (QYHKIUU Ha
OTpE3Ke.

Hpakmultecmm uacmo.

1. [Tonb3ysch onpeneieHHeM HalauTe MPou3BOAHY0 QyHKIMU Yy = f (X) B TOYKE X'
f(x)=x*+1, x,=-2
2. Ilponuddepenuupyiire pyHkimo | (X) = (X + 2) ($in X.

_x*-2x*-5

3. HaiiuTe mpoMeKyTKH HempepbiBHOCTH GyHKinu | (X) 12
-X

x*-3x-4
4. PemnTe HEpaBEHCTBO METOJIOM MHTEPBAJIOB —e_4 <0.
x—

5. Hanummre ypaBHeHHE KacaTebHOM K rpaduky GyHkimn Y = f (X) B TOYKE (XO ; f (X O))
f(x)=sinx; x, =7.

6. Haiiure ckopocTb 1 yckopeHHe Touku B MoMeHT ) =4, ecmn X (t) =t°-2t° +5.

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

8. UccrenyiiTe Ha MAaKCUMYM ¥ MUHUMYM ¢GyHKIuo f (X) =x°%-3x°.

9. MccnenyiiTe ¢ MOMOIIBIO TPOM3BOAHON QyHKIMIO | (x) =-3x?>=-x%*-9x.

10. Haiinute Hanbopliee 1 HaMUMeHbIlee 3HaueHne GyHkiun f (X) =3x*-2x°.

3auem no meme «llepeoobpasnas u unmezpan»

Bxoonasa wacms. Tabnuia UHTETPaoB.

Teopemuueckas yacmo.

1. ChopmynupyiiTe onpeaeneHne nepBoooOpa3HOil.

2. ChopmynupyiiTe mpHu3HaK MOCTOSHCTBA (YHKUIMU Ha 3aJaHHOM mpomexyrtke. Chopmynupyiite

OCHOBHOE CBOMCTBO IepPBOOOPA3HOM.
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3. ChopmymnupyiiTe mpaBuiaa HaX0XIACHUS IEPBOOOPA3HBIX.

4. Kakyro ¢urypy Ha3plBalOT KPUBOJIMHEWHON Tpamenuei? 3anummure (Gopmymny Uisi BBIYUCICHUS
IJIOLIA Y KPUBOJIMHENHON TpaAIlCLUH.

5. O0BsicHUTE, YTO Takoe uHTerpai. 3anumure Gopmyny Hetorona-Jleiionma.

HpaKm uueckan uacmo.

1. loxaxwute, uro pyHkius y = f (X) SABIIsIETCS IepBooOpa3Hoil st pyakyu y = F (X) ; IXOR
f(x)=sin2x+3; F(x)=-0,5cos2x .

2. 1nst pynkun y = f (X) HaiinuTe nmepBooOpasnyo Yy =F (X) , IPUHUMAIOIIYIO 33JaHHOE 3HAUEHUE B
na”HHou tTouke f (X) =——-—: F (3) =5.

3. Haiigure o6mmumii Bua iepBooOpasnoit it Gpyuknun f (x) =x-10cos 2».

4. Haiinure mioma b KpUBOJMHEUHOMN Tpaneu, OrpaHuuYE€HHON JTUHUSAMU Y = X3 y=0;x=-2.
¢ dx

5. Beiuncnure uHTErpalt: j—

% (x+10Y

Huoueuoyanvnvie 3a0anun no meme <iemeHmpl KOMOUHAMOPUKU, CMAMUCIMUKY U Meopuu
eéepoamuocment»
Komounamopuxa. Tema. Pewenue 3a0au na nepeoop eapuanmaoa.
Kapmouku - 3a0anusn

1. CKOJIBKO CYIIECTBYET PA3TUYHBIX YETHIPEX3HAYHBIX YHMCEJ, B 3alUCH KOTOPBIX UCIOIB3YIOTCS TOJIBKO
YETHBIC IUQPHI.

2. IIpu BcTpeue KaxIplid U3 JIpy3eit moxan npyromy pyky. CKOIbKO pyKOIOXKaTHil ObUIO CAENIaHo, €Cln
npys3eit OblI0 YeTBepo?

3. Ucnonp3ys tudper 0;2;4;6, cocTaBbTe BCe BO3MOKHBIC TPEX3HAYHBIC YHCIIA, B KOTOPHIX ITU(PHI HE
MOBTOPSIFOTCA.

4. CKONbKO CYIIECTBYET Pa3jIMYHbIX UYETHIPEX3HAUHBIX YHUCEIN, B 3alUCH KOTOPBIX HCIOJB3YIOTCS BCE
1 Qpel, pa3InIHEI.

5. IIpu BcTpede Kaxaplii U3 Ipy3ei moxxan Apyromy pyky. CKOJIBKO PYKOTOXKATUIH OBLIO CIENAaHO, €CIH
npy3eit 0110 IsATEpO?

6. [lepeuncnuth Bce Tpex3HAYHBIC YHCIA, B 3alUCH KOTOPHIX Hcmonb3ytorcs muppsr 0;1;2, mpu
YCIIOBUH, YTO UU(DPHI B YUCIIaX MOTYT IIOBTOPSATHCS.

Tema: Peuenue npocmeniuiux KOMOUHAMOPHBIX 300aY
Kapmouku —3a0anusn

1. Co6panue u3 80 uenoBek BBIOMpACT MPENCTABUTENS, CEKpeTaps WU 3—X WICHOB pelaKIMOHHOM
KOMUCCHH. CKOJILKHMH CITOCOOaMH MOKHO 3TO CAENATh?

2. B copeBHOBanuu y4yactBytoT 12 xomanj. CKOJBKO CYIIECTBYET BApHAHTOB pacHpeeIeHUs MPU30BbIX

(1, 2, 3)mecr?
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3. CkoIpKUMH crioco0amMu 6 4eTOBeK MOTYT CECTh Ha 6 CTylbeB?

4. CKOJbKUMHU CIIOCOOaMH MOKHO CJeNaTh TPEXLBETHbIM ¢ar ¢ TOpU30HTAIBHBIMU IOJIOCAMH
OJIMHAKOBOH IIMPHUHBI, €CITU UMEETCS MaTepUs IIIECTH PA3IMYHBIX I[BETOB?

5. Ha nmocke 3amucanbl 7/ CYIIECTBUTENBHBIX, D TIArojoB W 2 mpwiaratelabHbIX. [ mpemnoskeHus
HY>KHO BBIOpaTh MO OJHOMY CJIOBY KaXKIOM W3 3TUX 4acTtei peur. CKOIBKUMHU CIIOCO0AaMU 3TO MOMKHO
caenaTh?

Tema: Pewenue npocmeiimiux KOMOUHAMOPHBIX 3A0a4 ¢ NPUMEHEHUEM POPMYT cOYemanus

1. U3 Tpex MH)KEHEPOB U JEBATU SKOHOMHUCTOB JOJDKHA OBITh COCTaBJI€HAa KOMHUCCUS U3 [ UYENOBEK.

CKOJIBKHMH c1I0OCO0aMH MOKET OBITH COCTaBJIEHA KOMUCCHSI, €CITH B HE€ TOJDKEH BXOUTH OJIMH HHKCHED.
2. CKOTbKMMH CTIOCOO0aMH MOKHO BBIOpaTh S5 OTKPHITOK M3 11 OTKPHITOK?

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

KOP3WHBI 2 OCINbIX mapa i 2 YepHBIX?

4. B maxmMaTHOM KpyXKe 3aHuMaroTcs 16 uenoBek. CKOJBKUMHU CIIOCOOaAMU TPEHEP MOXKET BHIOpATh U3

HUX JUIsI IPEICTOSIIET0 TypHUPAa KOMaHy U3 4 4eloBeKk?

5. [lepeuncnuth Bce TpexX3HAYHBIC YWCIA, B 3aMMCH KOTOPBIX Hcmoib3ytorcs mudper 0;1;2. Hudps

MOTYT IIOBTOPATHCS.
6. CKOJIBKO CYIIECTBYET Pa3IMUHBIX YETHIPEX3HAUHBIX YMCEI, B 3alIMCH KOTOPBIX BCE UG PHI pa3IMYHBbI.

Hnoueuodyanvnuie 3a0anusn no meme «<Cmepeomempus. AKCUOMbL U OnpeodeieHuUs1 CInepeomempuu.
Ilapannenvsnocms u nepneHOUKyIAPHOCHIL RPAMBIX U RIOCKOCHIEN 8 NPOCMPAHCIEE> .
1.CkoJbKo TpaHel MPOXOIUT Yepe3. a) OJHY; 0) JBE; B) TPH; T) UETHIPE
TOYKH, B3SIThIC TPOU3BOJIHHO Ha KyOe? CKOIBKO MIIOCKOCTEH MOKHO IMPOBECTH YePe3 TE€ )KE TOUKH ?
OnpeaenuTcst Id PH 3TOM TTOJIOKEHUE TIIIOCKOCTH 0fHO3HAaYHO? CiemaiTe pucyHOK.
2 Jlanbl TOUYKa U Mapa nepecekaomuxcs npsaMbiX. CKOJIbKO pa3IndHbIX IJIOCKOCTEH OHU ONPEAeNsioT?
Crenaiite pUCyHOK.
3.JlaHbl TpU NIpsAIMBIE, HE JIXKAIUE B OJJHOM MJIOCKOCTH M UMEIOIIKE 00Ty TOUKY. CKOIBKO pa3TUIHbIX
TIJIOCKOCTEH OHU ONIPEEIISIOT?
4.Toukn A;B;C nexar B K&KIOW U3 IBYX PA3IUYHBIX TUIOCKOCTEH. JIOKaXUTE, YTO ATH TOUKH JIe)KAT Ha
oaHoil mpsMoi. CrenaiTe pUCyHOK.
S5IIpsmeie a u b mepecekarorcs B Touke M . JlokakuTe, 4TO IH00ast mpsimas, epecekaromas a u b,
Y HE IPOXO0/sIlas yepe3 Touky M , JIeKUT ¢ HUMU B OJJHOM IJIOCKOCTH.

6./13 geThIpex TaHHBIX TOYECK OJHA HE JIOKUT B IUIOCKOCTH, OTIPEIENIIeMOI TpeMs Ipyrumu. Jlokaxure,
YTO 3THM CBOHCTBOM 00JIaIAIOT BCE TaHHBIC TOUYKH.
7.Toukn M;N;P;K pacrnonoxens! mo onny cTopony ot mockoctu Tpaneuun ABCD . [Tapamienshbie

orpesku AM ;BN ;CP ;DK paeusl cootBeTcTBeHHO 3cem; 4 em; 5 em; 6 em . KakoBo B3anMHOE

pacnionoxxenue npsimbix MN u PK ?
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8.IIpssmass MN napannensna quaronanun AC npsmoyronsauka ABCD . Haiigure kocunyc yria Mexay

npssmoid MN u nuaronaneto BD, ecmu AB=5cm; BC =8 cm.
9. Cropoust OM;ON yrma MON coorsercrBenno napamtensusl npsameiv - AB U CD . Onpenenute
yron mexxay AB uCD, ecnu Benmunna yrma MON pasna 106° .

10. Jlokaxkute, 4TO TIpsiMasi, apajuiebHas KKI0H U3 IBYX MEePECEKAONTUXCs TUIOCKOCTEH, TapajljienbHa
Y JIMHUY UX TIePECeUCHUSI.

11. lan xy6 ABCDA B,C,D,. Haiinure yroa mexxny npsmeimu AC u C,D.

12. Taub! napautenbHbie IpsiMbie & u D u npsimast C, mepecekaromias a , Ho He repecekaromias b .
Jlokaxxute, uto b M C— CKpeluBaronecs npsmoie.

13. lokaxkute yTBEPKICHUE: €CIIU MpsiMasi MapalieibHa HEKOTOPOU MIOCKOCTH, TO B 3TOH IIOCKOCTH
CYHICCTBYCT IpsAMasi, nmapauicjibHas I[aHHOI‘/JI.

14. Jlokaxxute, 9TO CJIM MpsiMas apajijieibHas HEKOTOPOH MIIOCKOCTH, TO B TAHHOM IJIOCKOCTH Yepes
T100YI0 TOUKY MIPOXOIUT MpsiMast, MapajuienbHasl JaHHOW MPSIMOM, U MPUTOM TOJIBKO OJHA.

15. [Tnockocts, mapamtensHas cropone AC tpeyromsauka [JABC , mepecekaer croponst AB u BC B

toukax A, 1 C, coorBerctBenHo, AA, : AB =3:2; AC,=8cm. Haiinute AC.
16. U3 Touku M mpoBeneHbI K TIockocTH @ a0 npeceueHus B Toukax N ;K nBa orpeska. Touku D;E
cepemunbl otpeskoB MN u MK . Haiinure nuny otpeska NK | ecniu DE =4 ¢em .

17. lokaxkute, 4TO mpsimasi, mapajijiesibHas KaxkJI0M U3 IBYX MEPECeKaloInXcs MIOCKOCTEHN, apajljieibHa
U JINHUY UX MIePECeUCHUSI.
18. Jlokaxxute, 4yTO mpsiMasi, mapajijiebHas KaKI0H U3 IBYX MEPECEKAIOINXCS MIIOCKOCTEH, TapayljieibHa
Y JIMHUY UX TIePECeUCHUSI.

19B rterpasape ABCD mnposenens! ase napamienbhele miockocty MNK u M, N K. JlokaxuTte, 4To
ONMK =0N M K.

20.OnHa U3 CTOPOH TPEYroJibHUKA MPUHAIUICKHUT TTockocTu & . [Inockocts /7 a u B mepecekaer aBe
JPpYTUe CTOPOHBI TPEYroyibHUKA. JJokaxkuTe, 9To [ OTCeKaeT OT TPEYroIbHUKA TPEYTOJIbHUK, TOJOOHBIN

JTAHHOMY.
21. Toukm K;L;M —cepemunbr otpeskoB AB;AC;AD coorBerctBenHo. Haiinure rmiomank

tpeyrombauka [/BCD), eciu nnomanas tpeyronsauka [/KLM pana 18 cm®.
22. Touku K;L;M;N —cepenunnr orpeskoB SA;SB;SC;SC coorBerctBenHo. Haiimute mepumerp
yetbipéxyroibinka ABCD, eciiu nepumerp KLMN pasen 28cm .

23. JlokaxuTe, eciy mpsiMasi IepecekaeT OAHY M3 MapajlieNbHBIX IUIOCKOCTEH, TO OHA IMEepeceKaeT W
JPYTYIO IIOCKOCTb.
24. Jlanbl 1Be mapajvienbHble miaockocTd. Yepe3 Touku M ;N onHoi U3 miockocTell mpoBeneHbI IBE

mapajuieNbHble IpsMBIe 0 mepecedeHuss B Toukax M ,;N,. UeMy paBeH mepumerp
geTbIpéxyronpauka MNM N, ecmu MN =M M =8 em ?

2513 Touku, OTCTaIONMEN OT TUIOCKOCTH Ha PACCTOSTHUU 8 ¢m , TPOBE/ICHBI JIBE HAKJIOHHBIE, 00pa3yIolre
C TIOCKOCTBhIO yribl 45°, a mexay coboir yronm B 60°. Haiinure paccrosHue MEXIy KOHIAMHU

HaKJIOHHBIX.

61



26 0tpe3ok MA mneprnenaukyssipeH iockoctu Tpeyroibhuka ABC, AD —wMmenunana TpeyroibHHUKA
ABC , orpezok MD mnepnennukymsipen BC . Jlokaxute, uto AB = AC.

OTpe3kn OBYX HAKIOHHBIX, NMPOBEAEHHBIC W3 OJHOW TOYKM JO TIEPECEUCHHS C TUIOCKOCTHIO, PaBHBI
15 u 20¢em , mpoekIHs OJTHOTO U3 OTPE3KOB paBHa 16 v .

27 PaccTosiHue OTTOYKH JI0 IJIOCKOCTH TPEYrojbHHKA PAaBHO & cM, a JI0 KaXI0W U3 ero cropon bem.
Haiinure paanyc OKpy>KHOCTH, BIIMCAHHOU B 3TOT TPEYIOJIbHUK.

28 PaccTosinue oT TOUKM A 110 BEpUIMHBI KBaJpara paBHbI S cm . UeMy paBHO pacCTOSHUE OT TOUKH A
JI0 TIJIOCKOCTH KBajpara co CTOPOHOU 2 cm ?

29Croponsl TpeyroiabHuka paBHbl 10;17 u2lcm. U3 BepmmHbl OONBLIETO yria TpEyrojbHHUKA
NpPOBEAEH K €ro IUIOCKOCTH NEPNEeHAUKYJsAp, paBHbl 15cm. Halimure paccTosiHUS OT KOHLIOB
NEepIEHANKYIISApa 0 OONBIIEH CTOPOHBI.

30Hemy paBHa muromaas 60KOBOM MOBEPXHOCTH KyOa ¢ pedpom 10cm?

Ilpakmuueckasa padoma no meme <MHnozozpanHuxku.
1.B npaBmiibHO# TpeyronpHoi mupamuge SABCwmenuansr ochoBanus ABC nepecekarotcs B Touke O .

[Tnomane Tpeyronbarka ABC paBHa 2 ; 00beM nupamuabl paBeH 6 . Haiinure nnuny orpeska OS.

2 HaiinuTe xBagpat paccTosiHus Mexay BepirnHaMu C 1 A IIpsSMOYroiIbHOTO HapajuleNnenunesa, As
xoroporo AB=5; AD=4; AA =3.
3.Haiigure paccrosinue mexxay BepmHamMu A C, MHOrOrpaHHHMKa, H300paK€HHOTO

Ha pUCYHKE.

4 Haitnure miomaab MOBEPXHOCTH MHOTOTPAHHUKA,

M300paKCHHOTO Ha PUCYHKE

5.Ecnu kaxxnoe pedpo kyda yBenHuuTh Ha 1, TO €ro IJIOMaAb IOBEPXHOCTH

yBenmmuutcs Ha 54. Halimute pedpo kyoa.
6.HaiinuTe rutomaas 60KOBOM MOBEPXHOCTH MPABHIIBHOM MIECTHYTOJIBHOM MPU3MBI, CTOPOHA OCHOBAHUS
KOTOpo# paBHa 5, a Beicota — 10.

7 Haiinute momanas MOBEPXHOCTH MPABWIBHON UYETHIPEXYTONBHOW MUPAMHUIBI CTOPOHBI OCHOBAHWUS,
KOTOpOU paBHBI 6 ¥ BBICOTA paBHA 4.

8.CTOpoHbI OCHOBAHHWS NMPABHIBLHOM MICCTHYTOJBHON mHpaMusl paBHbl 10, OokoBbIe pedpa paBHBl 13.
Haiinute ninomaaps 60KOBOW MOBEPXHOCTH ITON MHPAMUJIBI.

9.B xybe ABCDA, B,C, D,naiiqure kocunyc yria mexay miockoctasmu BAC u BA D, .
10B npsamoyronsnom napamienenunene ABCDA B,C, D, n3sectnsl pedpa:
AB =6; AD =8; CC, = 16. Haiigute yron mexnay niockoctssmu ABCu A DB.

Hnoueuoyanvnvie 3adanusn no meme. «Tena epawenusn. Bwviuucinenue 00vémoé u naowaoeil
no6epxXHocmeil 0CHOGHHIX 2e0MEMPUYUECKUX MeTT.

1.BricoTta koHyca paBHa 6, a TuameTp ocHoBaHusA — 16. HalimuTte 0Opasyromnryro KoHyca.
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2. [Inourags GOKOBOM MOBEPXHOCTH IMIMHIpA paBHa 2177, a nuamerp ocHoBaHus paBeH 7 . Haiinute
BBICOTY LIMJIMHJIPA.

3. Okoino koHyca omucana cdepa (chepa COIEPKUT OKPYKHOCTh OCHOBAHHUSI KOHYCa M €r0 BEPIIHHY).

Lentp cdepsl HaxoauTCs B IIEHTPE OCHOBaHUS KOHYyca. OOpasyromias KOHyca paBHa 7~/2 . Haiinure
pamuyc cdepsl.
4. Illap Bnucan B mwiauHAp. I[lnomans moBepxHocTu mmapa paBHa 111. Haitawte miomanb MmoTHON

MOBEPXHOCTU LUJIMHAPA.
5. Cocy1, IMeroIIHii GOpMy IpaBHIBLHOH TpeyroiapHoit nmpu3Mbl, Hammmm 2 300cm® BoIB! M TOTPY3HIIN B
BOJY JeTaib. [Ipr 3TOM ypOBEHB BOJIBI IOJIHSJICSA C OTMETKH 25 ¢M 10 otMeTkn 27 cM. Haliaure o0beM

neranu. OTBET BHIpa3HTE BeM®.
6. I[IpaBusbHas YeThIpEeXyrojibHas IpHU3Ma OIMKCaHa OKOJO IWIMHJIpA, PaJlyC OCHOBAHMS MU BBICOTA
KoToporo paBHbl 1. HalinguTe mutomaas 60KOBOW MOBEPXHOCTH MTPU3MBI.

7. OcHOBaHHMEM MPSIMOM TPEYroJIbHON MPU3MBI CIYKUT IPSIMOYTOJIbHBIN TPEYroJIbHUK ¢ KateTamu 6 U 8,

0okoBoe pebpo paBHO 5. Haligure 00beM IPHU3MBL.

8. HaiimuTe BBICOTY NMpPaBUIBHON TPEyrojbHON MHpaMHJIbl, CTOPOHA OCHOBAaHUS KOTOPOHl paBHa 2, a

00beM paBeH J3.

9.Konyc Brnmican B map. Pajamyc OCHOBaHWs KOHyca paBeH paamycy mapa. O0beM KOHyca paBeH 6 .
Haiinute o6beM mapa.

10.B ky0 ¢ pedopom 3 Brucas miap. Haiiaure oo0beM 3TOTO 1iapa, JeIeHHbIN Ha /T .

Ilpakmuxko —nabopamopnsie padomsl no meme «Cmepeomempusn»

1. Ha mmockoctu @ naHsbl ABe Touku A U B . CrenaTh MOJenb MIOCKOCTH @ | JIBYX IIOCKocTed S Uy,
npoxonsammx uepe3 Touku AU B. M300pa3ute nAMHHUIO TMepeceueHus] IUIOCKOCTeH MeExay co0oil.

Pa3nuyHe! 1 3TN TUHUN?

2. Iloka3aTh Ha KapKacHOM MOJENM TMPaBWILHONW YETHIPEXYTOJbHOW MHUpaMUIbI M Kyba mapbl
CKPELIMBAIOIINXCS MPSAMBIX, MapaUIeNbHBIX MPSAMBIX, IHepeceKkaromuxcs NpsMbeix. Crenats uepTéx u
nokazarb oOmme TO4YkM pEéOep M KaXyIUMecs TOYKH IepecedeHus. YOeOuTbcs, 4UTO MpH
COOTBETCTBYIOIIEM TIOBOPOTE MOJIEIH CKPEIMBAIONINECS MPSIMbIE HE TIEPECEKAIOTCH.

3. B34Th 3KpaH M KapKacHbIC MOJENH DPA3IMYHBIX TeN. KyOa, mupamuasl u T.4. OcBemias MoJenu
napajyieIbHBIMU Jy4aMU U TTOMeIast epesi SKpaHoM, NOJIYYUTh UX TeHeBoe n3o0paxenune. OTBETUTH HA
BOTIPOCHI:

1. Kak n300pakaroTcsi BEPIIMHBI TE?

2. Kakoe 0yznet nzoopaxkenue pedep dTux ten?

3. UTo MOXHO cKa3aTh 00 N300pakeHUH MapajlIeNbHbIX péoep Kyda?

4. Kak Ha/lo pacroyIOKUTh MO OTHOIICHHUIO Jyyed KyO, 4ToObl OH M300paswics Ha SKpaHe B BHJE
KBajpara?

4. Cnrenath MOJIEINb TTAPAUICIBHON MMPOSKIMY HA TUIOCKOCTh: TOUKH, JINHHU.

5. Cnenatb MOZIENB K TEOPEME O TPEX NMEPIEHAUKYIIAPAX.
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6. CnenaTh MOZCIb IBYTPAHHOTO YTJIa U €ro JUHEHHOTO yria.

7. Jlana mognens npsMoil mnpusMmbl. CaenaTb COOTBETCTBYIOLIME HM3MEPEHHUS U HAUTH YOl MEXAY
JUArOHATBIO MPU3MBI U IJIOCKOCTHI0O OCHOBAHHS.

8. Jlana Moienb paBUILHON mHpamubl. Haiitu (caemaTh COOTBETCTBYIOIINE H3MEPEHHS):

1. yron Mex 1y O0KOBBIM peOpOM U OCHOBAHHEM MTUPAMUIBI;

2. ABYTPaHHBIN YTOJ MPU OCHOBAHUH,

3. AByrpaHHbIi yros npu 60KoBOM pedpe.

9. Cnenarb U3 MPOBOJIOKKM KOHTYPHI TUIOCKUX GUTYp, 9acTh AB mokpacuth KpacHOU kpackoil. Pabora
COCTOMT B CJEIYIOIIEM: YKPEIUIAIOT OCh B LIEGHTPOOESKHON MallluHE W MPUBOJAT €€ B JBUXKEHHE, TOTAA
CTaHOBHTCS BUIIHO, UTO 4acTh AB 00pa3yeT moBEepXHOCTH BPAIICHHUS.

10. Cnenatp MoAen KOMOMHALIMN TEJ: UIHHIPA U TPU3MBI.

11.Cnenarb MozeIh UIMHAPA C KacaTeIbHON MII0CKOCTHIO.

12.Cnenatb pa3BEpTKY KOHYcCa, y KoToporo I =4 cMm, h=3 cm.

13. Ilo mMoxmenu yceu€HHOTO KOHyca ciaenaTh pa3BEPTKY. s 3Toro obepHyTh MoAenb OyMaroil u
HOKHHUIIAMU BBIPE3aTh CHadajaa OOKOBYIO MOBEPXHOCTh, & 3aT€M OCHOBAHUSI.

14. Cnenath MO KOMOMHAIIUY TN KOHYCA U TUPAMHU/IBI.

15. Cnenarb Mojiens chepsl.

16. Cnenarp Mojens cepsl ¢ KacaTelIbHON MII0CKOCTHIO.

17. lana moaens nupamu bl (mojHoW win ycedéHnoi). Caenarh COOTBETCTBYIOIINE H3MEPEHUS M HAUTH
IUIOIAAb OOKOBOM MOBEPXHOCTH; TOJTHOMN MOBEPXHOCTH.

18. JlaHbI HEKOTOPEBIE AETATN IPAMOYToJbHOU (hopmbl. Halitn 00bEM neranei.

19. JlaHbI HEKOTOPHIE A€TaNK B BUjIe nupamMul. Halitn 00bEM netaneil.

20. Cnuenath COOTBETCTBYIOIIME H3MEPEHUS W HAWTH IUIOMAAh OOKOBOM W TOJHOM IOBEPXHOCTH
UTHHIPA.

21.CnenaTh COOTBETCTBYIOIINE U3MEPEHUS U HAWTH TUIOMIAAh OOKOBOW U MOJTHOW MTOBEPXHOCTH KOHYCA.
22.]Jlanbl HeKoTOpBIC AeTanu. Haiiti 00bEM neranei.

23. Haiitu 00BbEM HUCTEPH 110 3aJaHHOMY YEPTEXKY.

24. TloctpoiiTe pa3BEPTKY TPEyrodbHOW NHUpaMUAbI, OOKOBOE pedpo KOTOPOH MepHeHIUKYISIPHO
OCHOBAHHUIO, SIBJISIOLIEMYCS PABHOCTOPOHHUM TPEYTOJIbHUKOM.

25. Cpenaiite pa3BEPTKY M CKJIEHTE MOJZIETb OPTOIEHTPHUYECKOTO TETPadpa, BCE TpaHU KOTOPOTO
SIBJISTFOTCSI PA3HOCTOPOHHUMU OCTPOYTOJIbHBIMU TPEYTOJIbHUKAMH.

26. Cpaenaiite pa3BEpTKy NMUpaMubl, BCE TpPaHU KOTOPOH — paBHbIE MEXAy co00il paBHOOEApPEHHBIE
TPEyroJbHUKU cO cropoHamMu 5;5;6. Haiigure: 1. aByrpansble yrasl npu e€ péOpax; 2. BBICOTHI
MUpaMUIbl; 3. TUIOMAAb MOTHON MOBEPXHOCTH; 4.00BEM MTUpaMUJIBI.

27. Cpenaiite pa3BEPTKY NUpaMHUAbl, B OCHOBAaHWM KOTOPOW JICKHT KBaapar, a OOKOBoe pedpo
MEPIICHIUKYIISIPHO OCHOBAHHIO.

28.TlocTpoiiTe pa3BEPTKY YETHIPEXYTOIbHOM mupaMuabl BeicoTor 10 cM, B OCHOBaHMHM KOTOPOM KBajJIpar

CO CTOPOHOH S CM.
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14. Cnenaiite pa3BEPTKY MUPAMUJIbI, Y KOTOPOl B OCHOBAHMUHU JIEKUT PaBHOOEIpEHHAs Tparelus, Bce

O0oKoBBIE pEOpa OJMHAKOBO HAKJIOHEHBI K OCHOBAHMIO, a TPaHb, MPOXOAINas yepe3 OoJbliee OCHOBaHUE

Tpaneuuu, NEPIEeHANKYJIPHA 3TOMY OCHOBAHUIO.

Hccneoosamenvckue 3a0auu no 20moevim uepmedxcam no meme <«Mnozozpannuxku»

|. Haitoume paccmoanue om mouku 00 npamoii no npeocmagieHHblM ROCHPOEHUAM

1. AH1 (ABQ). Haitnure paccrostaue ot F q0 CB.

A BC— paBHOOEIPEHHBIIH

AMBC —npsIMOYTOJIbHBIH,
0c =90

AMBC —TynoyroapHbIi,
0c> 9

2. BFOO (ABQ). Haiiaure paccrosiaue ot F 1o AC.

ABCD —xkBaapar ABCD-pom6 ABCD-npsiMoyrosibHUK
3. BS1 (ABC). ABCDEF- npaBuiibHbIi LiecTuyroibHuK. Haiinure paccrostue
ot Sno AB ot Sno AF or Sno EF
S S
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3adauu

1.1.1.B ocnoBanuu nupamuasl FABC nexut paBHOoOeapeHHbIi Tpeyroibauk ABC, AB=AC=10,
BC=12.Pebpo AF nepnieHIuKyISIPHO IMIIOCKOCTH OCHOBaHMsI M paBHO 6. Haiinute paccTosiHue OT
BepunHbl F 10 pedpa BC.

1.1.2.B ocnoBanuu nupamuasl FABC nexuT npsimoyroasHblil Tpeyroasauk ABC, [1C = od, BC=12.
Pebpo AF neprnienauKymnsspHO IIIOCKOCTH ocHOBaHUs. PaccTosinue ot BepiuHbl F 1o pedpa BC paBHO 5.
Haiinute paccrosinue ot BepiinHbl F 10 BepinHsl 5.

1.1.3.B ocHoBanuu nupamuasl FABC nexuT paBHOOCIPEHHBIN TYNOYTOJbHBIN TpeyrodbHUK ABC,

OC = 120, AC=CB=2V/3. Pe6po AF neprnieHANKYISIPHO TIOCKOCTH OCHOBaHUs. PaccrosiHue ot
BepiuHb F 10 pedpa BC paBHo 5. Haiinute paccTosiHue ot BepiuHbl F 10 minockoctu ABC.

1.2.1.B ocnoBanuu nupamuasl FABCD nexut kBaapar ABCD co ctoponoii paBroii 4. Pe6po BF
NEePIEeHIUKYISAPHO MJIOCKOCTH OCHOBaHUS U paBHO 1. HaiinuTe pacctosnue ot Touku F 1o auaronanu
AC.

1.2.2.0cnoBannem mupamuasi FABCD siesiercst pom6 ABCDc yriom 4 pasusiv 60 1 pamiycom

BIIMCAHHOW OKPY’KHOCTH \/§ Pebpo BF nepnenaukynspHo miockoctu ocHoBaHus. Haiinure nnmuny

pebpa BF, ecniu paccrosiaue ot Touku F 1o nuaronanu pomba AC paHo 2.5

1.2.3.B ocnoBanuu nupamusl FABCD nexur npsamoyronsauk ABCD co croponamu 3 u 4. Pebpo
BF nepnenaukymsipHO 1iockocTy ocHOBaHus. Haliiute BbICOTY MUpaMuIbl, €CIH PacCTOSIHUE OT TOUKH F
JI0 TraroHaym npsMoyronbHuka 4C pano 2,5.

1.3.1.0cnoBanuem nupamubl SABCDEFRBnsiercs npasunbHbii mectuyronsauk ABCDEFco

CTOPOHOM \/§ Pebpo BSneprienaukynsipHO MIOCKOCTH OcHOBaHUS. HaiiuTte paccTosiHie OT BEPIIUHBI S
JI0 CTOPOHBI AB, €ciii pacCTOsIHUE OT BepIIMHBI S0 pedbpa EF paBno 5.

1.3.2.B ocnoBanuu nupamuasl SABCDEFexut npaBmibabii mectuyroibHIK ABCDEFco

CTOPOHOM \/é Pebpo BSneprienaukynsapHO IIOCKOCTH OCHOBaHUS U paBHO 2. Haiinure paccrosiHue oT
BEPIIMHBI S 10 cTOpoHBI AF.

1.3.3.B ocnoBanuu nupamuasl SABCDEFiexut npaBunbabiii mectuyroibHuk ABCDEFR, 6onpiias

JMaroHaJlb KOTOPOToO paBHa 83. Pebpo BSneprieHaukynsipHO MIIOCKOCTH OCHOBAHUS U PaBHO 5.
Haiingure paccrosiHre OT BepuHbI S 10 cTopoHb! EF.
II. Haitoume y2on mexcoy npamoii u njiocKocmupio nOnpeocmagieHHbM HOCMPOEHUAM

1. 44,0 (ABC). Haiigure yroa mexay CBy u (441Cy).

Ay By Ar B A1

C, C C1

B

N 0 L S

B




A BC— paBHOCTOPOHHUI

AMBC —npsIMOYTOJIbHBIH,
0c =90

A BC —TynoyroapHbli,
gc> 9

2. AA;:00 (ABC). ABCDFK — npaBuibHBIH meCTUYroabHUK. Haliaure yromn Mexy

B]_F u (ABC) B]_FI/I (KK;LF]_) BlF n (AAlBl)
C B C C
A"y A . :
=k LD NG
A | f\ , — .
Kaf o Rl Ki\! VF1]| K| + vFaf
o\ | \ ! U I |
g\ ' N\ \ | / ' '
AL--" ’)‘%""*\C RV | ' C / ,L-L_-i C
L~ \\ ”’L_ - ———K\ I, 1 ‘ \\\
Vf‘ D AL Voo A } e\ b
\ T
K F D K E
K F
C
A BC —paBHOCTOPOHHUI AMBC —ipsIMOYTOJTBHBIH, A BC —npsiMOYTOTBHBIH,
04 = 90 0c =90
1. 44,0 (4BC). HaiiauTe yrisl MexIy
BlD u (ABC) B]_D n (DD;LC;L) B]_D n (BB;LC;L)
A B1 Ci By C B: Cy
B '\ R AN
C K i AN
D Ay Loy D, A1 | \\ D, Ay voN \\ D1
P I ! \\ N
K E \\ | \ E N
B ! \ ' \ ! \ \\
| ! \ | \
a BN C B N C BN | C
OSSN . \ 7 \
o R SN M \
Py D A D A D
a
T
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A B: C, B: C, B:
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1) BFO (4BC).Haiigute yroa Mexay

AF u (4BC)

A F

B

C

D

K

B

a

b

p

a

T

A

B

C

D

p

(0)

M

o

3aoauu

2.1.1.CropoHa ocHOBaHHs NpaBUIbHOM mpusMbl ABCA1B81CipaBHa 2, 60K0BOE peGpO paBHO \/ﬂ.
Haiinure cunyc yria mexay npsimoit CB11 Ti10cKocThio 00koBo# rpanu (441C1).

2.1.2.0cHOBaHMEM MPSIMON TPEYTOJIBHOU MPU3MBI SIBISACTCS MPSIMOYTOIBHBIN TpeyronbHuKkABC: [1C
= 9P, 4C=4, BC=3. {uaronans CB; 60KOBOii rpaHu 00pa3yeT ¢ IIOCKOCThI0 OokoBoM rpanu (441C1)

yroi 45, Haiiyiure mromaas 60KOBO [IOBEPXHOCTH IIPU3MBL.
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2.1.3.B ocHOBaHUHU NMPSMOM TPEYTOJLHON MPU3MBI JIGKUT PAaBHOOEIPEHHBIN TYOYTOJIbHBIN

TpeyronbHUKABC: [1C = 138, AC=CB=3/2. Juaronans CB1 60k0BOI1 rpaHu 00pa3yeT ¢ IMIOCKOCThIO
6okoBoii rparu (44:C1) yroj, CHHYC KOTOPOTO paBeH g . Haitgure nmuny nuaronanu CBj.

2.2.1.Haiimute CTOpOHY OCHOBAHHUS MPABHJIBHON MIECTHYTOJILHON MPU3MBI, Y KOTOPOU OOJIbIIast
JIMATOHANb PaBHA 24 H COCTABIET C IUIOCKOCTBIO ocHoBaHms yroa 60,

2.2.2Yemy paBHA CTOPOHA OCHOBAHUS NMPABHIIbHON MIECTHYTOJIBHOM MPU3MBI

ABCDFKAB;C1D;F1K1, y koTopoii quaronans BiF paBHa 4\/5 U COCTAaBJISIET C IUIOCKOCTHIO OOKOBOI
rpauu (KK1F1) yrom 30,

2.2.3.ABCDFKAB;C;D;F1K; —ipaBunpHas mectTuyroipHasi Ipu3Ma, CTOpOHA OCHOBAHUS U BBICOTA

KOTOpPOH paBHbI \/§ u 2\/5 COOTBETCTBeHHO. Haiiure yron Mexy nuaroHanbio BiF v mi1ocKocThio
O0okoBoi rpanu (4A4181).

2.3.1.B ocnoBanuu nmupamuisl DABC nexxut paBHocTopoHHUH TpeyroabHuk ABC, AB=4.Pebpo BD

MEePIEHINKYISIPHO TIIIOCKOCTH OCHOBAaHUSI M PABHO 42 . Kaxoii yrou coctasisieT peopo CD ¢
IUIOCKOCTRIO O0KOBOM Tpanu (ABD)?

2.3.20cHoBanuem nupamusl DABC city:xuT paBHOOEIPEHHBIN MPSIMOYTOJIBHBIN TPEYTOJIbHUK
ABC:04 = 90, AC=4B=4. Pe6po BD nepreHmkyIspHO MIOCKOCTH OCHOBaHMs 1 pasro BC. Haiimure
yrout HakJioHa pedpa CD k miockoctu 6okoBoii rpanu (ABD).

2.3.3.B ocuoanun mapamuasl DABC nexur npsivoyronbHbiii Tpeyronsank ABC:0C = 90, 4C=4,
BC=3. Pebpo BD neprneHauKyIsspHO TUIOCKOCTH OCHOBaHUs, a pedpo CD cocTaBisieT ¢ mIocKOCThIO
6okoBoii rpanu (ABD) yromn 3. Haiizure KOCHHYC yria Mexy peopom CD U MI0CKOCThI0O OCHOBAHUSA.

2.4.1.]Inaronans B1D npsmoro napamnenenunena ABCDAB;C1D; cocTaBisieT ¢ TIIOCKOCThIO

HIDKHErO0 OCHOBAHUs yroJjl 45, Yemy paBHa BbICOTA MMapaJLICIEITUIIE/IA, €CJIM €T0 OCHOBAHHEM CIY)KHT a)

KBaJpar co CTOPOHOM 4+/ 2 ; 6) poMO €O CTOPOHO 4 ¥ OCTPHIM YIIIOM 6.
2.4.2.a) Jlnaronans B1D npsmoro mapamienenuneaa ABCDAB1CiD1 cocTaBiseT ¢ miocKoCThIO
6okoBoii rpanu (DD1C) yron 45°. Jlokakute, 4TO OCHOBAHHEM napasuieJIenumne1a He MOXKET ObITh

KBaJIpar.

0) OcnoBanuem npsimoro mapaenenuneqaABCDAB,C1D1 ciyxut poM0 co cTopoHOH 2\/_ "
OCTPBIM YIJTIOM 6. Haiizure JuMHYy nuaroHany B1D napannenenunena, coctaBisomei ¢ MIOCKOCTbIO
6okoBoit rpanu (DD1C) yron 45 .

2.4.3.a) Haitnure yronm mexay nuaronaibio BiD npsmoro mapaimienenumneaa

ABCDAB;C1D; ¢ miockocthio 60koBoi rpanu (BB1C1), eciiu 0OCHOBaHHEM Mapaijieienue/1a
CIIY’)KHT KBaJIpaT, JUTMHA JUArOHAIA KOTOPOTO pPaBHA BBICOTE Mapalie/IeUIe a.

0) Haiinure cunyc yria mexny auaronanbio BiD, pasroit 10, u miockoctsio 60okoBoii rpanu (BB1C)
npsimoro napaymenenuneaa ABCDAB:CiD1, ecniu ero ocHoBaHHEM CITY)KUT POMO C OCTPBIM yTIJIOM 3P u

iomaneo 18.
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2.5.1a) FABCD—nupamuna. FB [ (ABC). ABCD—ksanpar. JFAC=6(C’. Kakoii yrox

cocraBmsieT pedpo AF ¢ TIIOCKOCThIO OCHOBaHUS ?

6) FABCD—rmmpamuna. FB O (ABC). FB=8. ABCD-pom6. JABC=12C". AC=6+/3.

Haiinure xotanreHc yria Mexay peOpom AF 1 MI0CKOCTbIO OCHOBAHHMS.

2.5.2.a) FABCD—nmpamupa. FB [ (ABC). ABCD —kBajipaT co CTOPOHOIA V2. Vron MEKILY

pe6pom DF u mmockoctsio (BCF) pasen 3(P. Haiiyire 1uHy BEICOTBI THPAMUIBL.

6) FABCD—mnupamuaa. FB [ (ABC). ABCD-pom6. IBAD=45". AB= 3J2 . Haiizure IUTHHY

Oosblero pedpa MUpaMuIbl, €CIIM CHHYC YIJla HaKJIOHA IaHHOTO pedpa K IIIOCKOCTH OOKOBOM rpaHu
NUPaMHUJIBI, HE CoAepIKaliel JanHoe pedpo, paseH 0,6.

2.5.3.a) FABCD—nupamupa. FB [ (ABC). ABCD—kBazpar co ctopoHoii 1. Bosbliee pebpo

IUpPaMUJIbI PAaBHO \/g . Haiinure yroxn naknona pedopa CF k minockoctu (ABF).

6) FABCD— mnpamuna. FB (ABC). ABCD—pom6. DBAD=6C". BD = 2+/3. Pe6po CF

coctaiseT ¢ miockocteio (ABF) yrom, cunyc kotoporo pasen 0,6. Haliaure 1IHHBI paBHBIX OOKOBBIX
pebep nmupaMu bl

ll. Haiioume yzon mercoy niockocmamu no npeocmasieHHblM ROCIMPOEHUAM

1) ACnBD=0.FOO (ABC) Haiingure yron mexmy

(ABO u (FDC) (FDC) u (FBO) (ABP) u (FDC)
A
B F
C |
D |
K |
B |
a i
I ;
p
a
T
A
B
C
D
p
(0)
M
§)
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2) FBUO (ABC). Haiimute yroa Mexay

(AFD) u (FBC)

(AFB) u (FBC)

(ABC) u (FDC)

<00 ¥xms HOoas ~

<mOnN

o, 0 = ©

3. AFO (ABC). Haiiaure yron mexay (ABC) u (FCB).




A BC—paBHOOCIPCHHBIH

A BC — ipsIMOYTOJTBHBIH,
0cC = 9@

A BC — TynoyroiabHbIH,
0c> 9

4. SB1 (ABC). ABCDEF—npaBuiibHbIi miecTHyroapHUK. Haiiiure yrom Mexay

(SAB u (SBQ

(SFE) u (ABO)

(ASB u (ABC)

S

F E

S

e

S

(FSE) u (DSB

(ASB 1 (SDB

S

Fommmmmme—— T

0

3) CDAB1C1D; —npsimoii mapamienenumnes. Hainure yron

L] (A4:Cy) u (BB1Dy) |

(ABQ u (AB,Cy)

(ABC) u (AB,C)
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3aoauu
3.1.1.a) OcnoBanuem mupamunsl FABCD cinyxut kBaapar co cropoHoi 16. Beprmna nmupamuabl

poSIUpPYETCsl B IEHTP OCHOBaHWs. BwicoTa mumpamuasl paBHa 8. Kakoil yrona cocraBisieT IUIOCKOCTb

6okoBoii rparu (FDC) ¢ mi1ockocThio OCHOBaHUS?
6) OcnoBanuneMm nupamuasl FABCD sBasiercs pom6 co croponoit 16 u yriom 3. Bepmnna

NUpPaMU/IbI IPOCIUPYETCs B TOUKY MepeceueHust quaronaneid pomOa. Beicota nmupamunasl pasaa 8. Uemy

paBeH TaHTeHC yriia HakioHa 0okoBo# rpanu (FDC) k miockocTr ocHOBaHUS?

3.1.2. a)OcHoBaHWEeM THpPaMHUIBI CIY)KUT KBajpaT. BepiimHa mupamMubl MPOCHHUPYETCS B ILEHTP

ocHOBaHUs. JIOKaQXXHUTE, YTO YroOJ MEXITY CMEKHBIMU OOKOBBIMH TPaHsIMU HE MOKET OBITh pPaBeH 6.
6) FABCD — mnpamnia. ABCD—pom6. AC n BD=0. FOO(ABC). AA=12. OBAD=6(".

PaccrosiHue oT TOUKHM mepecedeHus nuaroHaie pomoa 10 60mbinero 60koBoro pedpa pasHo 6. Haiinure

yron mexay mrockoctsamu (FDC) u (FBC).
3.1.3. a) OcHoBaHMEM TNHpaMUABI CIYKUT KBaapar cO CTOpoHOW 2. BepmmHa mnupaMuabl

mpoeuupyeTCd B HCHTP OCHOBAHUA. VYrona MCKAY HCCMCKHBIMU OOKOBBIMH rpansiMu nupaMuibl paBCH

6. Haiinure momaas 60KOBOW MOBEPXHOCTH MTUPAMUJIBI.
0) OcuoBanmem mupamuasl FABCD sBiusercs pomMO co croponoit 12. Bepiimua mupamusl

pOoeLUpPYETCsl B TOUKY MepecedeHus Auaronaneii pomba. Bricota nupamuibsl paBHa 3\/§ . Yron Mexay

miockoctsimu (ABF) u (FDC) pasen 6. Haiinute miommaas GokoBOi OBEPXHOCTH THPAMHIBL.
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3.2.1.a) OcHoBaHWEM THpPAMHUIBI SIBISETCS KBAJAPAT, TUaroHallb KOTOPOTO paBHA 3\/5 . IImockoctn
IBYX OOKOBBIX TI'paHell MEepPHeHIUKYISAPHBI K IUIOCKOCTH OCHOBaHHUS, a JIBE€ JApYyrue OOKOBbIE T'paHU
00pa3yIoT C OCHOBAaHHEM YTJIBI 10 45, YeMy paBHa BbICOTa MUPAMUIBI?

6) OcHOBaHHEM MTUPAMUJIBI CIYXKHT POMO cO CTOpOHOH 121 yritom 150. Boicora nupamMuIsl paBHa 9.
[TnockocTn ABYX OOKOBBIX IpaHEl MEPNEHAMKYJISAPHBI K IIOCKOCTH OCHOBaHMS. HaiinuTe TaHTeHC yria

HaKJIOHA JBYX JIPYTUX OOKOBBIX I'paHel K IMIIOCKOCTH OCHOBAHUS.

3.2.2. a) FABCD - mupamnza.ABCD — pom6. FBO(ABC). O((ABF),(BCF))=90".

AC = AF =612 . Haiizute uHy pebpa FB.
6) FABCD - mmpammma. ABCD — pom6. FBO(ABC). O((ABF),(BCF))=120.

AC = AF =+/6 . Haitzure uHy pebpa FB.
3.2.3.a) FABCD - nupamuna. ABCD — ksanpar. FB [ (ABC). FB=4. Kocunyc yrna mexmay
mwiockoctsamu (AFD) u (FBC) pasen 0,8.Haiigure mromaas 60KOBOM MOBEPXHOCTH ITHPAMHUIBI.
6)FABCD — mmpamuna.ABCD — pom6. AA=6. OBAD=3C".FB[ (ABC). Kocunyc yria
mexay miockoctsamu (AFD) u (FBC) pasen 0,8.Haiinute mioimaas 00KOBOM MOBEPXHOCTH MTHUPAMHEJIBI.
3.3.1FABC — nwupamuga. AF [ (ABC). Paccrostnne Mmexay npsmeiva AF u BC pasro 6.

[Mnockocts (FBC) cocraBisier ¢ tiockocteto (ABC) yrom, Tanrenc kortoporo pasen 0,75. Haiigure

BBICOTY ITUPAMH/IBL.
3.3.2. FABC — mmpamuma. AF [ (ABC). BC L (AFC), AN=3. Kocunyc yrma mexmay
wiockoctsamu (AFC) u (AFB) pasen 0,8.Koranrenc yria mexay miockoctsmu (FBC) u (ABC) pasen 2,5.

HaiinuTe BbICOTY MUpPaMU/IbI.

3.3.3. OcHoBanue nupamujsl FABC ciiy>XuT TynoyrojibHbeId paBHOOeApeHHBIH TpeyronbHuk ABC

W2 , AC=CB=3J2. AF O(ABC), AF =6. Haiigure xoranresc

IUIONIAIb KOTOPOTrO paBHA

yrina mexxay miockoctsamu (FBC) u (ABO).

3.4.SABCDEF nupamuna. BS[] (ABC) . ABCDEF- nnpasuibHbIi miectryroisauk. Haiiaure:

1) Kocunyc yria mexay mrockoctsimu (SAB u (SBO.

2) Yroa mexny miockoctsmu (SFE) u (ABC), eciu AB=BS.

3) Beicory mupamusl, ecin AB = 6, yron mesxny miockoctsimu (ASP u (ABC) pasen 60°.

4) Yron mexnay miockoctsvu (FSE) u (DSE), ecnu paccrosiaue ot BepiinHbl F 10 Gomnbiero pedpa
MMPaMHJIBI PABHO CTOPOHE OCHOBAHUSI.

5) Vron mexny mnockoctsmu (ASB u (SDB), ecmu AB=BS.

6) Yron mexny miockoctsamu (ASPH u (SCD), ecniu AB=6, BS=09.

3.5.1a) ABCDAB;C1D; — npsimoii mapayienenunen. Haiiaure yron mexay miockoctsamu (A4:C;) u

(BB:1D;), ecmiu ABCD —xkBazpar.
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0) OcuoBanuem mpsmoii mpusmel ABCDAB1CiD; sBastercss mapamtenorpamm ABCD, B koTopom
AB=10, AC =24, BD =2(. Haiiaure cunyc yria Mexay miockoctamu (A41C1) u (BB1Dy).

3.5.2 a) ABCDAB,CiD; — mpsmoii mapamtenermmen. ABCD — ksagpar. AC=32.AA =4.
HaiiiuTe KOCHHYC yIjla HaKJIOHA IJIOCKOCTH (ABlD) K IUIOCKOCTH OCHOBaHMs ITapaljIeIeuIIEa.

0) OcuoBanuem npsimoii npusmsl ABCDAB;CiD; sBisiercss napamienorpamm ABCD, B koTopom
AB=5, OBAD=3(C". Bsicora mpusmsl paBHa 3. HaiiauTe TaHreHc yria MEKAY IUIOCKOCTBIO
OCHOBAHHS U IIOCKOCTHIO (ABlD).

3.5.3 a)ABCDAB;C1D;1 — npsimoii mapamnenenunen. ABCD — kBampar. Kocunyc yriaa mexmy
mwiockoctsimu (ABC) u (AB;C) pasen :—3 Bo ckonpko pa3 BbICOTa mapaiienenurnena 0obliie CTOPOHbI

OCHOBaHUA?

6) ABCDAB;C:D; — npsimoii mapannenenunen. ABCD — napamnenorpamm, AB=6, OCAB= 3.
Cunyc yrina mexxay miockoctsamu (ABC) u (AB1C) pasen 0,8. Haitnure BeicOTy mapauieienune/ia.
3auem no meme «IlapannenvHocmo RPAMbBIX U RIOCKOCHM N>
Kapmouka 1.

1. Chopmynupyiite akcuombl A1, A2 u A3 crepeomerpun. CHOPMYITUPYNHTE U TOKKUTE CICACTBUS U3
aKCHOM.

2. Jlokaxwure, 4To Yepe3 00y TOYKY MPOCTPAHCTBA, HE JIKAIIYI0 HA JAHHOW MPSMOU, MPOXOAUT
npsiMasi, mapajielibHasl JAHHOW, ¥ IPUTOM TOJIBKO OJTHA.

3. Ilnockocts @ mepecekaer cropoHbl AB U AC tpeyronpHuka ABC cOOTBETCTBEHHO B TOYKax
B, uC,. 13sectHo, uto a /BC, AB:B,B =5:3; AC =15cm. Haiigure AC,.

Kapmouka 2.

1. ChopmynupyiiTe onpeaeeHne napauieIbHOCTH MPIMON U TuIockocTu. CHopMymupyiTe U JOKaKUTE
TEOpPEMY, BBEIPAKAIOIYIO MPU3HAK MAPAILIEIBHOCTH MPSMOU U MIOCKOCTH.

2. JlokaxxuTe, 4TO €ClIM OJIHA W3 JIBYX MapalljIeNIbHBIX MPSMBIX MEpecekaeT NaHHYI0 IIOCKOCTh, TO H
Ipyras npsiMasi IepecekaeT 3Ty IIOCKOCTb.

3. Kaxnoe pebpo Terpadapa DABC paBuo 2 cm. [loctpoiite cedeHune TeTpasapa IUIOCKOCTHIO,
npoxosei yepe3 Touku B U C u cepenuny pedpa AD . Beruucnure nepumerp ceueHusI.

Kapmouka 3.

1. Copmynupyiite ompeneneHue ckpemmpaomuxcs npsambix. ChopMyaupyidTe U TOKaKUTE TEOPEMY,
BBIPAXAIONIYIO MPU3HAK CKPEIIMBAIOIINXCS TPSIMbIX.

2. JIokaxkuTe, 4YTO €CJIM JBE MPSAMBbIE MapaljielbHbl TPETheH NPSIMOM, TO OHU NapaslieabHbI.

3. [loctpoiite ceuenne napamnenenunena ABCDA B,C, D, ninockocTsro, IpoxXoAsmen yepes Touku A,
CuM,rne M —cepenuna pedpa A D, .

Kapmouka 4.
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1. Chopmynupyiite onpeneneHne mapajuiebHBIX MmIockocTel. CHopMyTupylTe U TOKKHUTE TEOPEMY,
BBIPAXAIONIYIO MMPU3HAK MMapAIJICIbHOCTH JIBYX MIIOCKOCTEH.

2. JlokaxuTe, 4TO dYepe3 KaKAYH U3 JIBYX CKPEHIMBAIOMIMXCS NPSIMBIX MPOXOIUT TUIOCKOCTD,
napasuiesibHas Ipyrou NpsmMoil, ¥ IpUTOM TOJIBKO OJIHA.

3. ABCDA B,C, D, —ky0, pedpo xotoporo 4 cm. IlocTpoiite ceuenue Kyda MI0CKOCTbIO, IPOXOAIIEH
gyepe3 Touku A;D,;M ,rne M —cepenuna pedbpa BC . Beruncnute nepumerp cedeHus.

Kapmouka 5.
1. JlokaxxuTe, 9TO MIPOTUBOIIOJIOKHBIE TPAHU MapajUIeNeIUIe/1a TapajIeIbHbI U PaBHBI.
2. JlokaxXuTe, 9TO €CIIM CTOPOHBI IBYX YTJIIOB COOTBETCTBEHHO COHAIPABIICHBI, TO TAKHUE YTJIbI PABHBI.

3. [MapamnensHble TWIOCKOCTH @ U B mepecekaroT ctopoHy AB yrma BAC COOTBETCTBEHHO B TOUYKaX
A UA,,acrtopory AC »sToro yria cooTBeTCTBEHHO B Toukax B, u B,. Haiinure B,B,, ecmu A A, =6
cMm, AB,:AB,=3:2.

Kapmouka 6.

1. Jlokaxkute, 4TO AMArOHAIU NapajUieienunea NepecekarTcss B OJHOW TOUKE U JENSTCS 3TOM TOYKOH
HIOTI0JIaM.

2. JlokaxkuTe, 4TO €CIU JBE MapasliesIbHbIe TUNIOCKOCTH MEPeceueHbl TPEThEeH, TO JIMHUU UX NEepeceueHus

napaijiclIbHBI.

3. Touka C nexut Ha oTpe3ke AB . Uepe3 Touky A mpoBeneHa MIOCKOCTh, a yepe3 Touku C U B —

napajielbHble MPAMbIE, MEPECeKaone 3Ty IUIOCKOCTh COOTBETCTBEHHO B Toukax B, u C,. Haiigure
nmuHy otpeska BB, ecim AC :CB=4:3;CC = 8cwm.

3auem no meme <«/[gyzpannuiii yeon. Ilepnenouxkynapuocms njiockocmeir»

Kapmouka 1.

1. ChopmynupyiiTe ompeneneHue MNEepHeHANKYISIPHOCTH MPSAMONW U TUIOCKOCTH. JlOKaXHTe Teopemy,
BBIPAKAIOIIYIO MPU3HAK MTEPIIEHINKYISIPHOCTH MPSMOM U IIIIOCKOCTH.

2. 3amaua Nel31yueOHuka

Kapmouka 2

1. Jloxaxure TEOpEMBl, YCTAHABIMBAIOUIME CBS3b MEXIY MapaJUICIbHOCTBIO MPAMBIX M HX
NEPIEHIUKYJIPHOCTBIO K INIOCKOCTH.

2. 3amaua Nel43 yueOHuka

Kapmouxa 3

1. Jlokaxxute TeopeMy O TpeX MEPIEHANKYIApaXx.

2.3anaya Nel1l50 yyeOHuka.

Kapmouka 4

1. ChopmynupyiiTe ompeneiacHue yria MEXAy NPsSMONW M TJIOCKOCThIO. PacckakuTe o CBOWMCTBE yria
MEXAY NPSIMOM U IJIOCKOCTBIO.

2.3anaya Nel57 yyeOnuka.
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Kapmouka 5

1. Chopmynupyiite omnpenereHUe NEPHEHIUKYIIPHOCTH JABYX IUIOCKOCTeH. JlokaxkuTe Teopemy,
BBIPAXKAIOIIYIO IPU3HAK IEPIEHANKYISIPHOCTH JBYX IUIOCKOCTEM.

2.3amaua Nel71yueOHuka.

Kapmouka 6

1. Jlokaxxute TeOpeMy O AMArOHAIU IPSIMOYTOJbHOTO NapajlIeenuIea.

2.3anaya Nel195 yyeOnuka.

3auem no meme «Mnozozpannuku»

Kapmouka 1.

1. JlokaxxuTe TeopeMy O IUIOIAAN OOKOBOW MOBEPXHOCTHU MPSAMON PU3MBI.

2. B npaBWIIbHO YeTHIPEXyroilbHON MUpaMuie BHICOTA paBHA 4 CM, IJIOCKUN YTOJI P BEPIUIMHE paBeH
60°. Haiinure niomiaas 60KOBOM MOBEPXHOCTH MUPAMUIBI.

Kapmouka 2.

1. JTokaxxuTe TeopeMmy O IUIOIAA1 OOKOBOW MOBEPXHOCTH MPABUIIbHONW MTUPAMHIBI.

2. IlpaBuibHasi 4eThIpEXyrojibHas MpU3Ma IepeceueHa IMIOCKOCThIO, COJEeprKallleil /JBe ee JAMaroHalH.
[Tnomans momydeHHOTO cedyeHusi paBHa 60 eM?, a CTOpOHA OCHOBaHMsI paBHa 6 cm. Bwrauciaure
IUI0IaAb OOKOBOM MOBEPXHOCTU IPU3MBI.

Kapmouka 3.

1. Pacckaxxute 0 NpaBUIIbHBIX MHOI'OTPAHHUKAX.

2. OcHOBaHHEM MUpPaMUIbl sBIseTCS pomO. J[Be OOKOBbIE TpaHM NEPHEHIUKYISPHBI K IUIOCKOCTH

OCHOBaHHUA M 00pa3yroT AByrpaHHblil yron 1507, a nBe npyrue 60KOBbIe 'paHH HAKJIOHEHBI K INIOCKOCTH

ocHoBaHus mox yriioM 45° . Haliaute mnomaas O0KOBOM MOBEPXHOCTH MUPAMHU/IBI, €CITH €€ BHICOTA PaBHA
4 cwm.

3auem no meme «Memoo Koopounam ¢ npoCmpancmee»

Kapmouka 1.

1. Pacckaxure, Kak 3aJa€Tcsl MPSIMOYTOJIbHAsA CUCTEMA KOOPAUHAT B IPOCTPAHCTBE U KAaK OMPEACIISAIOTCS
KOOPJIMHATHI BEKTOPA.

2. BeiBenure (Gopmyiibl, BbIpaXkarollie KOOPAMHATHI TOUKHU IE€pEeceueHus] MeIuaH TPEyrojbHUKA Yepe3
KOOPJMHATHI €r0 BEpIIHH.

3. Jlan xy6 ABCDA, B,C,D,, touka M —nentp rpaun AA DD, . Beruncanure yroan Mexay BEKTOpaMH
BM u B.C.

Kapmouka 2.

1. Pacckakute 0 CBS3U MEKAY KOOPAUHATAMU BEKTOPA U KOOPAUHATAMH TOYEK.

2. BeiBequre (hopMyIIbl, BRIpaXKAIOIIME KOOPAMHATHI CEPEAMHBI OTpe3Ka Yyepe3 KOOPIUHATHI €0 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 OIpEACTICHHE CKAIIPHOTO MPOU3BEeACHHS BEKTOpOB. ChopMynupylTe YCIOBHE
NEPICHIUKYIIPHOCTH ABYX HEHYJIEBBIX BEKTOPOB, HCIIONB3Ys CKAIPHOE MTPOU3BEICHNUE.

2. BeiBeute (hOpMYITBI 1711 BEIYUCIICHUS UTHHBI BEKTOPA Y€PE3 €ro KOOPAMHATHI. .

3. JlaHbl TOUKH A(O;4;O) : B(Z;O;O) ;C(4;0;4) : D(2;4;4).I[01<a>KI/ITe, yro ABCD - pom0.
Kapmouka 4.

1. ChopmynupyiiTe OCHOBHBIE CBOMCTBA CKAJSIPHOTO MPOU3BEACHHS BEKTOPOB. JIOKQKUTE OHO U3 ITUX
CBOWCTB.

2. BoiBemute GOpMyNbl JUIS BBIYUCICHUS PACCTOSHUS MEXKIY JBYMS TOYKAMH C 3aJlaHHBIMH
KOOpJMHATaMH.

3. Janbl KOOPJUHATHI Tpex BEPILUH napajuiesiorpaMmma
ABCD: A(—6;—4;0) ; B(6;—6;2) ;C(10;0;4). Haiinure koopaunatsl Touku D u yrom mexnmy
Bektopamu AC u BD.

Kapmouka 5.

1. lokaxwuTe, 4YTO [IEHTpaIbHAsI U OCEBasi CAMMETPHUH SIBIISIFOTCS IBUXKEHUSIMHU.

2. BeBeaute ¢GopMynbl A KOCMHYCa yIjla MeEXAY HEHYJIEBBIMH BEKTOpaMH C 3aJlaHHBIMU

KOOpJMHATAMH.
3. JlaHbl BEKTOPHI ;(1; 2;—1) ; ; (—3;1;4) ;6(3;4;—2) a( 2:-1; 3) . Bbruucaure ckanspHoe
MIPOU3BEICHUE (5 + 25) I:(?:— H) .

Kapmouka 6.
1. JlokaxwuTe, 4TO 3epKajibHasi CAMMETPHS U MapaJJIENbHbII IEPEHOC SBIAIOTCS ABUKCHUSIMH.
2. Pacckaxure, Kak BBIYUCIHTH YroJl MEXKAY JABYMS NPSAMBIMA B IPOCTPAHCTBE C ITOMOLIBIO

HaITpaBJIAOIINX BEKTOPOB 3THUX IIPAMBIX.
3. Jaubl xoopauHatsl Bepmmn Tetpasapa MABC M (2;5;7); A(1;-3;2);B(2;3;7):;C(3;6;0).

Haiinure paccrostaue ot Touku M 1o Toukn O mepeceuenus meauan TpeyronbHuka ABC .

3auem no meme «Q0vemvl men»

Kapmouka 1.

1. PacckaxuTe, Kak BBOAMTCS TMOHATHE oOBbema Tena. ChopMynHpyiTe OCHOBHBIE CBOWCTBA OOBHEMOB.
3anummute (Gopmyny oObema MPSMOYroJibHOrO mapaienenumnena. Jlokaxure teopemy o0 oObeme
IIPSIMOM TIPU3MBI.

2. Kaxxnoe peOpo mpaBmIIbHOTO TeTpasapa paBHO a. Haiinute 00beMbl TeTpas’ipa M BIUCAHHOTO B HETO
konyca. (MoxxHO pemmuTh 3agauy aust a=06).

Kapmouka 2.

1. Jlokaxxute TeopemMy 00 oObeMax IUIHH/PA.

2. AnodeMa TpaBUIBLHOM YETHIPEXYrOJbHOW THHUpaMuabl paBHa &, Halimure oObeMbl MUpaMUIbl U

OITMCAHHOT'O OKOJIO THpaMuabl KoHyca. (MoxHO pemuTh 3a1auy it a= 3;a = 60).
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Kapmouka 3.

1. JToxaxxute Teopemy 00 oObeMe HaKJIOHHOW IPU3MBI.

2. BeicoTa mpaBWIIbHOW TPEYroJbHOW MUPaMUAbI paBHa N, TBYrpaHHBIA YToJ IPU OCHOBAaHWU PaBeH O .
Haiimure oObeMbl mupamMuabl W BIMCAHHOTO B mnupamuay mapa. (MOXHO pemmTh 3amady s
h=3;a=60).

Kapmouka 4.

1. Jlokaxxute TeopemMy 00 o0beMe THPaMUJIbI.

2. OceBoe ceueHHE KOHyca — MPaBWIBHBIA TPEYTOJbHHUK CO CTOpOHOW a. Haiiaute 00beMbl KOHYyca U
OIMMKUCAHHOTO OKOJIO Hero mapa. (MOoKHO penuTh 3a1ady Jist a=6).

Kapmouka 5.

1. Jlokaxxute TeopemMy 00 oObeMe KOHyca.

2. JluaroHasp NMpaBUJIBHOW YETHIPEXYTOJIbHOM MPU3MBI paBHA & M COCTAaBIISET C IUIOCKOCTHIO OOKOBOM
rpanu yroi & . Haiingure 00beMbl IPU3MBI U OITMCAHHOTO OKOJIO Hee IunHApa. (MOKHO pelnTh 33134y
s a=4;a=30).

Kapmouka 6.

1. Jlokaxxute Teopemy 006 oObeMe 1apa.

2. bokoBoe pedpo MpaBMIILHOW HIECTUYTOJIBHON MHpAaMHIBI PAaBHO & U COCTABISET C IIOCKOCTHIO
OCHOBaHMs yroyl & . Haiinute 00beMbl MUpaMH/IBI U BIIMCAHHOTO B Upamuay KoHyca. (MOXXHO pemuTh
samauy s a=2;a =60").

Tema « ITpusma»

Mamemamuueckuit ouxkmanm (npooonscume npeooiicenue)

1. BokoBbIE TpaHu MPU3MBI SBISIOTCS ... (napanierocpammamis).

2. BricoTa mpsMoii pu3MbI paBHa €€ ... (pebpy).

3. Bce BBICOTHI TIPU3MEI ... (pasHbl).

4. TIpsAMOYTOJIbHBIN MapajuIeNenuIe]l, y KOTOPOTO BCE TPH U3MEPEHHUS PaBHBI, €CTh ... (K)0).

5. IlepneHuKkynsip, TPOBEACHHBI U3 KaKOH-HUOYAb TOYKHM OJTHOTO OCHOBAHMS IMPHU3MBI K IUIOCKOCTH
JPyroro, ecTh ... (6bicoma).

6. Eciiu 6okoBbIe peOpa mpu3MBbl MEPIECHANKY/ISIPHBI K OCHOBAHUSM, TO TIPU3MA ...(npsmas).

7. Eciiu 6okoBbIe peOpa mpu3Mbl HE TIEPIICHAUKYIISAPHBI K OCHOBAHHSM, TO IPU3MAa ...(HakionHast).

8. Eciiu B OCHOBaHUM MPSMOU TIPU3MBI JISKUT MPAaBUIIbHBII MHOTOYTOJILHUK, TO IPU3MA ... (npasuibHast).
9. OcHOBaHHS PU3MBI JISKAT B TUIOCKOCTSIX, KOTOPBIE SIBISIOTCA ... (napainenvHuimu).

10. Otpe30K, COSAMHSIONINHI 1BE BEPIIHHbI, HE PUHAUICKAIINE OJHOW TPAHH, €CTh ... (Quaconamw).
Tema « ITupamuoa»

Mamemamuueckuii Oukmanm

1. MHororpaHHuk, y KOTOpPOrO B OCHOBAaHMU HAXOJUTCSI MHOTOYI'OJbHHUK, a BCE OCTAJIbHBIE I'DaHU -
TPEYrOJIbHUKH, UMEIOIIHE OOIIYI0 BEPIINHY Ha3bIBACTCS ... (nupamudot)

2. MHOTOYTOJIbHUK, JIKALHIA B OCHOBAHUN MMUPAMHIBI ... (OCHOBaHUe)
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3. TpeyronapHuKH, UMEIOIMKE OOIIYI0 BEPIIMHY M 00pa3zyromue OOKOBYIO MOBEPXHOCTh MHUPAMHIBI ...
(6okosvle epanu)

4. Touka pacmoJio>)KeHHasl Ha BBICOTE MTUPAMUIBI, KOTOpAsi MPOSKTUPYETCSI HA OCHOBAHUE ITON MUPAMU/IBI
... (6epuuna nupamuowr)

5. OTpe30K, COSAUHSIONINI BEPIINHY MTUPAMH/IBI C BEPIIMHONW OCHOBAHHUS ... (boKo60€e pedpo)

6. Kakoe umcio rpaneii y BOCbMUYTOJIBbHOM nupamunsl? (9 epanetr)

7. Kakoe uncio p€oep y mectuyroiabHoi mupamusi? (12 pebep)

8. Kakas ¢urypa HaxoguTcsi B CEUEHUU MATUYTOJbHOM NUPAMHJIbl, €CIU CEYEHHE MapaieIbHO
OCHOBAHHIO MTUPAMUIBI? (NAMuy2016HUK)

9. Bricora 00KOBO# Tpanu ... (anopema)

10. IleprieHAMKYJIAp, OMYIICHHBIM W3 BEPIIMHBI MHPAMHIbI HA HIDKHEE OCHOBaHHE ... (8blcoma
nUPAMUObL)

Tema « Konyc»
Mamemamuueckuii Oukmanm

1. Kakas ¢urypa moiydaercs B CEUEHHH KOHYCa IJIOCKOCTBbIO, IMPOXOJIIEH uYepe3 Ooch KOHyca?
(pasnobeopennwiii mpeyeonbHuK)

2. Yto mpencraBiser coO0Oi ceuyeHHE KOHyca IUIOCKOCTBHIO, MepeceKaroliell Bce oOpasyromue KoHyca?
(osmunc)

3. Uro mpencraBnseT coOoOW ceyeHHE KOHYyca IUIOCKOCTBIO, MPOXOMAIIeH uepe3 BEpUIMHY KOHyca?
(pasnobedpennwiii mpeyeonbHuK)

4. Kakas ¢Qurypa moiaydyaeTcsi B CEYEHHHM KOHYyCa IJIOCKOCTBIO, MPOXOASIIEH MEeprIeHIUKYIIPHO OCH
Konyca? (kpye)

5. Kakas ¢urypa momydaercs B CEUEHHUH YCEUEHHOTO KOHYCA IUIOCKOCTBIO, MPOXOASAIIECH depe3 och
KoHyca? (mpaneyus)

Tunoewie 3a0anusn noGLILIEHHO20 YPOSGHA CLOHCHOCHU 01 Y2/1y01eHUA 3HAHUIL, YMEHUIL U HABbIKOE

Ha ocnoee Eounozo I'ocyoapcmeennozo IKk3amena no mamemamuke.

1. ITo mamepuanam EI'D (2 uacms)

2sin’ x+ 2sinxcos2x 1
1. Pemnre ypaBHEHUE =0.

VCOS X

. X . X X . X
2 Pemnte ypaBHeHHE Sin X+ (COSE - SIHEJEE Cosé + Slné) = . YKaxXuTe KOPHHU 3TOr0 ypaBHEHUs,

IIpUHAUIe)KALIE HpOMe)KyTKy[IT; 2 ,57T] :

3.B npasuisHOM TeTpadape ABCD naiigute yros Mexay BeicoTOM TeTpadapa DH u meauanoi
BM 6oxkoBoii rpann BCD.

4 Jlana npaBuiibHas TpeyroibHas nupamuna DABC c Bepmmnoit D . CTOpoHa OCHOBaHHS TUPAMHU/IBI

paBHa J6 , Beicota paBHa +/ 30 . HalimuTe paccrosiHue OT cepennubl 60koBoro peopa BD mo npsmoit

MT , rne Touku M uT — cepenunsl pedep AC u AB cOOTBETCTBEHHO.
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00,5, 2 (6X=2) 2 0;
2*-64[F - 4+ 64 0

5.Pemmre cuctremMmy HEpaBEHCTB

2 +6[ <7,
6 PemnTe cucTeMy HEPABEHCTBY 2 y2 — 4 x
- "<

X—4

7 HaiinuTe uinHy oTpe3ka o0IIei KacaTelnbHOM K IBYM OKPY>KHOCTSIM, 3aKITFOUEHHOT'0 MEKIY TOUKaMH
KacaHusl, €CIIU PaluyChl OKPY)KHOCTEH panHbl 23 U 7 , a paCCTOSIHUE MEXY LIEHTPAMH OKPYKHOCTEH
paBHo 34.

8.Jlan tpeyronsauk ABC . Touka E Ha npsimoii AC BbiOpana Tak, uro TpeyronbHuk ABE | miomanb
KOTOpOro paBHa 14, — paBHOOenpeHHBIN ¢ ocHoBaHreM AE wu BeicoToii BD . Haiigure miomanb

tpeyronsauka ABC , eciim uzBectHo, uto UJABE =[ICBD =qu tga = % .

9.HaiinuTe Bce 3HaUeHUS &, IPU KaXKJOM U3 KOTOPHIX MHOKECTBOM PELICHUN HEpaBEHCTBA

Vo - X +| X+ a| < 3sBnseTcs OTPE3OK.
10 Haiitu Bce 3HaueHHs &, MPH KaKJOM U3 KOTOPBIX QyHKIus f (X) =x? —Z‘X - az‘ — 8xwumeer 6onee

JIBYX TOYEK IKCTPEMyMa.
11Ilepen kaxxnbm u3 uucen 14;15;...;20u 4;5;...;8 1pou3BOIBHBIM 00pa30M CTaBAT 3HAK TUTFOC WIIH
MHHYC, [TOCJIE YETO OT KaKIO0Tr0 U3 00pa30BaBIINXCS YHCEN IEPBOro HAOOpa OTHUMAIOT KaXJI0€ U3
00pa30BaBIIMXCS YUCEN BTOPOro HAOOpa, a 3aTeM Bce 35 MOIY4YEHHBIX PE3yabTaTOB CKIIABIBAIOT.
Kakyro HanMEHBIIYIO 110 MOAYJIIO U KaKyI0 HanOOJIBIIYI0 CYMMY MOYKHO ITOJIYYUTh B UTOTE?
12 Cymma nByX HaTypasIbHBIX uncel paBHa 43, a ux HauMeHbliee odmee kpatHoe B 120 pa3 Gosnblie ux
HauOoJIbIIIero o01ero aenureis. Halinure 3ty yncia.

2. Ilo mamepuanam EI'3. Ilpakmuko —opuenmuposanHsle 3a0auu

1.ITpu Temneparype 0° C pensc umeer anmuny |, =10 m . IIpu Bo3pacTaHuu TeMIepaTypbl IPOUCXOIUT

TEIJIOBOE PACIIUPEHHE PENIbca, U €ro JUTMHA, BRIPAKCHHAS B METPax, MEHSETCS 10 3aKOHY
-1
I (t ) =1, (1 +ald ) , rae a =1,2[10° ( C) — KO3 PHULIHEHT TEIIOBOTO paciupenus,t " —

temrepatypa (B rpanycax Llenbcus). [Ipu kakoit Temneparype peibe yaumuHuTces Ha 3 mm ? OTBET

BbIpasuTe B rpanycax Llenbcus.

. &
2 Ilo 3akony Oma 1 IOJTHOM LIeTIM CHUJla TOKa, U3MepsieMasi B amriepax, paBHa | = , e €-=3J1C
r

ucTouHMKa (B BosbTax), I =1 OM —ero BHyTpeHHEe CONpoTuBIeHre, R — conporusienue nenu (B

Owmax). [Ipu kakoM HaMMEHbBIIIEM CONPOTUBIICHHUH IIETIN CHJIa TOKa OyJeT cocTtaBisaTh He 6onee 20 %ot

3

&
CHJIBI TOKa KOPOTKOTO 3aMbikanus | =—7? (OTBer Bhipaszute B Omax.)
" r

81



3.Paccrosaue (B kM) OT HAOIIOAATENSI, HAXOAAIIETOCs Ha BEICOTE h v Haj 3emMiéit, BeIpakeHHOE B

. / Rh
KHJIOMETpax, 10 HaOII01aeMOI MM JIMHUY TOPU30HTA BRIUUCIAETCS 110 hopmyne | = % , TIIe

R =6 400km — paamyc 3emun. YesnoBek, CTOAMMN Ha TUISHKE, BUAUT TOPU30OHT HA pacCTosTHUU 4,8 KM.
Ha ckopK0 METpOB HY)KHO TIOJTHATHCS YETIOBEKY, YTOOBI PACCTOSIHUE 10 TOPU30HTA YBEIMYMIOCH 10 6,4

KHAJIOMETPOB?

t
4 B xone pacnaja pagloakTUBHOTO N30TOIA, €0 Macca YMEHBIIAETCS 10 3aKOHY M (t) =m,[2T,rzme

M, — HaualbHAas Macca u30Tona, t (MUH) — OpolIeIee OT HAYaIbHOTO MOMEHTA BpeMsl, T — IIepHO

noJrypacrnajia B MUHyTax. B mabopaTopuu moay4dmiid BEMIECTBO, COJIEprKaIlee B HAYaIbHBI MOMEHT
BpeMenu M, = 40mr u3orona Z , nepuoj noxypacnaga koroporo T =10mun. B Teuenue ckonpkux
MHUHYT Macca u30Tona OyaeT He MeHbIIe 5 Mr?

5.Boona3Hblil KOJIOKOJI, COAep KA B HaYaIbHBI MOMEHT BpeMeHH V = 3MOJISI BO3TyXa

obbemoMV, = 811, MEAJIEHHO OIMyCKalOT Ha JHO BojgoeMa. IIpu 3ToM npoucxoauT n30TepMUYECKOe

CKaTHe BO3yXa 0 KoHeuHoro ooremaV, . Pabota, coBepiuaemast BOJOH IPH CKATHU BO3yXa,

onpenensgercs BeipakenneM A =g V[T og, % ([Ix), tne a =5,75—nocrosivaast, a T = 300—
2

TemIeparypa Bo3ayxa. Kakoit 065éMV, (B TuTpax) cTaHET 3aHUMATh BO3/YX, €CIIU IIPU CKATUH Ta3a Oblia

cosepiera pabora B 10 350 Jx?

6.HezaBucumoe areHTCTBO HAMEPEHO BBECTU PEUTHHT HOBOCTHBIX MHTEPHET-U3/IaHUI Ha OCHOBE OI[CHOK

uHpopmartuBHOcTH IN , oneparuBHOCTH OP, 0OBEKTHUBHOCTH MyOIUKAIUi Tr , a TAK)KE KadyecTBa caiTa
Q . Kaxxniprit oT/1eIbHBIN MOKa3aTeIb OIICHUBACTCS YUTATEIISIMU 110 S — OaJIJILHOM IIIKaJIC [EIBIMU

yrcaamu oT 1 10 5. AHanUTHKH, cocTaBisone GopMyny peUTHHTa, CYUTAIOT, YTO OOBEKTUBHOCTD
LIEHUTCS BTPOE, @ UHHOPMATHUBHOCTD MyOIMKALUN — BJIBOE JJOPOXKE, YEM ONEPATUBHOCTH M KAU€CTBO

2In+0p+3Tr+Q

A . Kaknm nomxsaO OBITE ynciio A,

caiita. Takum 06pazom, popmyia npuHsia Bua R =

yTOOBI U3/IaHKE, Y KOTOPOTO BCE OLIEHKH HAaWOOJIbIITNE, TTOTYIHIO Obl peTHHT 17
7 Mst4 Opocuiy IO YIIIOM @ K IIOCKOW TOPU30HTAIBHOM MOBEPXHOCTH 3eMiIn. Bpems monéra msya (B

2V, LBina

CEeKyH1ax) onpeensercs no popmynet = . Ilpn kakoM HauMeHbIIIeM 3HaUYeHUU yria & (B

rpamycax) Bpems mosiéra, OyneT He MeHbIe 3 CEeKYH]I, €CJIH M4 OPOCAIOT C Ha4YalbHOW CKOPOCTHIO

Vv, = 30Mm/c? CunraiiTe, 4TO YCKOpeHHE cBOOOIHOTO mageHus g = 10 % 2.

8.Haxonsmmiicss B BOJE BOJOJIA3HBIA KOJIOKOJ, COepXamuid V=95 MoJsg BO3AyXa NpH JaBICHHH

p, = 2,5armocdepsl, MEUIEHHO OMYCKalOT Ha AHO BopoéMa. IIpu 3TOM MPOMCXOAUT M30TEPMHUUECKOE

ckaTue Bo3ayxa. Pabora ( B /pKOyIsSX ), coBepliaemas BOJOW IPH CXKATUU BO3/AyXa, ONpPEACISIETCS
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BeipaxkeHreM A =g V[T [og, % (dx), rmea =9,15- mnocrosuuas, T =300K - remmeparypa
1

Bo3ayxa, P, (B arm) - HauanbHOE naBieHHE, a P, (B aTM) - KOHeUHOE JaBleHue BO3IyXa B Kojiokoue. Jlo
KaKoro HamOonbmiero nasneHus P,(B aTM) MOXXHO cKaTb BO3AYX B KOJOKOJIC, €CIM TIPHU CXKATHU

BO3/yXa coBepiaercs pabota He 6omee , uem 13725 J[x?

9. Jluist OZIHOTO W3 TPEINPHUATHH-MOHOIIOJINCTOB 3aBHCUMOCTh 00beMa CIIpoca Ha MPOIYKIIHIO ( (¢ IHHHUIT
B MecsIl) oT e€ 1eHbl P (Thic. py0.) 3amaérest hopmynoit: q= 210- 15 f. Onpenenute MaKCUMaIbHBIN
ypoBeHb IieHbI P (B ThiC. py0.), NMpH KOTOPOM 3HAYEHHE BBIPYYKH NPEANPUATHS 32 MECSI]

r = pld,cocraBut He MeHee 360TbIC. pYO.

10 OneparonHas nprObLIb MPEANIPHUIATHS B KPATKOCPOYHOM TIEPUOJIE BHIYUCISIETCS IO opMyIIe:
71(q) = qff p- v) - f. Komnanus npoaaér cBoro mpoxykuuio 1o nene P = 500py6. 3a wryKy,
HIepeMEeHHbIE 3aTPaThl Ha IIPOU3BOJICTBO 0OHOU eANHUIBI Tpoaykunu coctaBisiioTV = 300py0. 3a mrTyky,
nocrosiHHbIE pacxozs! npeanpustus f =700 000py6. B Mecsi. OnpenenuTe HAUMEHbBIIHH MECSTUHBIN
00beM npou3BoacTBa (] (IIT.), IpHU KOTOPOM NPHOBLTE peanpusTis OyneT He meHbie 300 00Cpyo. B
MECHILL.

11.Ha Bepdu uHKEHEPHI TPOSKTUPYIOT HOBBIN aIlliapaT JJIs MOTPY>KEHHUS Ha OOJIBIITNE TITyOUHBI.
Koncrpykuus umeer kyoudeckyio ¢popmy, a 3Ha4HUT, cHila ApXxUMeaa, AeHCTBYIOIas Haammnapar, oyer
onpenenstbes no Gopmyne: F, = pg 0%, Tue | - nuueitnsii pasmep anmapara: 0 = 1000xkr/m>-
IUIOTHOCTH BOBI, a g = 9,8 H/kr - yckopeHnue cBoO0AHOrO majacHust. KakoBbI MOTYT OBITH
MaKCHUMaJbHbIC JIMHEWHBIC pa3Mepbl anmapata (B MeTpax), 4To0bl 00ECIICYHTh €ro IKCILTYaTalHuo B
YCIIOBHSX, KOT/Ia BBITAJIIKMBAIOLIAS CUJIa IIPU MOTPyKEeHUH He OyaeT npeBocxoauts 9 800H?

1213 300 BeImyckHHKOB MeAUIUHCKOro Koanemka 155 moiinyT paborats B 31paBooxpaHeHue.
CKOJIBKO MPOIEHTOB BHIITYCKHUKOB OyayT paboTaTh B 3[paBOOXPAHECHUN?

13 B kakoe komuuecTBo Boabl HyxkHO 106aButh 200 rpamm xmopHoii uzsectn, uro6s! momyunncs 10%

pactBop?
3. Ilo mamepuanam EI'3. Pewwenue 3a0au c napamempom

1. B 3aBucuMOCTH OT 3HAaUYEHUI MapaMeTpa & pemuTh ypaBHeHne ax = 0.

2. HaiiTi 3HaueHns mapameTpa M, Ipy KOTOPOM ypaBHEHHE M°X—M’+ 6= 4x+ m

@) UMeeT SIMHCTBCHHOC PCIIICHHE; ) HE UMEET PEIICHHI; 6) UMeeT OECKOHECUHOE MHOXECTBO PEILICHHIA.

3. B 3aBUCHMOCTH OT 3HaYCHHI MMapamMeTpa & PeliuTh ypaBHEHUE (a2 - 1) x=2a=a ¢

+
a 2x=1

4. B 3aBHCHUMOCTH OT 3HaUYEHU MMapaMeTpa & peniuTh ypaBHCHHE!
+ ax

5. Haiitu Bce Takue @, uto npu jgrodom b ypaBHenue ax+b =| XI MMEET PEILICHHUE.
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6. [Ipu kakux 3HaUEHUSX MMapamMeTpa & PacCTOSHUE MEX]y BEepIIMHAMHU Mapado

194 J29

y=x° +ax+E uy= 3¥+ 5ax+—— Gonpie ——.
3 12 3

7. Ilpu Kakux 3HaUEHUAX NapamMeTpa & ypaBHEHUE |x - 1| ( X = 5) + a= OumeeT poBHO TpH pemieHus? B
OTBETE YKa3aTh HaUOOJIbILIEE 1IEI0€ 3HAUCHHE a .

(m-2) x+y=(m-2";

8. Haiinute 3HaueHus mapamerpa M, Npu KOTOPBIX CUCTEMA ypaBHEHUN
x+(m-2)y=1.

A) uMeeT equHCTBEHHOE pelieHue; b) He umeer petieHuil; B) nMeeT OECKOHEYHOE MHOXKECTBO PEIICHUN.
9. Ilpu Kax0M 3HAUEHUH MapaMeTpa & PeLINTh YpaBHEHHE Sin( X = a) - sinx= sina.
10.TIpu xakux 3HaUeHUSIX A BBIpakeHHe 1+ Sin x[ﬂ 3 sin x+ allcos )) HE PaBHO HYJIO, HU IPH KAKUX

3HayeHusIx X7

11ITpu Kakux 3HAYEHMAX MapaMeTpa & ypaBHEHHE COS 2 X— 2( at a cos ZX( 28 )5= uMeeT

XO0Ts OBI OJTHO perieHue?

12. Pemnte ypaBHEHUE \/7 Cos( 6 x+ ?)+ 32=- 26 10&a %, BBISICHUB, IPH KAKHX 3HAUCHUSIX

napamerpa @ 3TO BO3MOXKHO?
13. HaitauTe HanbonbIee 3HaueHHe @, PH KOTOPOM ypaBHEHHE COS~ X+ SilT’ X= auMeeT peleHue.

14.TIpu Kaxux 3Ha4eHHsX napamerpa & ypasHenue cos' 3x— 2 a+ } co5 3x 2a 8 wuwmeer xora

OBI OIHO perieHue?

15. Pemte ypaBHEHUE \/ 10 COS( S+ )+ 19— 13 8a %, BHIACHUB, IPU KAKHX 3HAUYCHUSIX

napameTpa @ 3TO BO3MOXKHO?

16. Haiiute HanGonbliee 3HaueHne A, MU KOTOPOM ypaBHEHHE COS° X+ SiM°® X= auMeer pelieHue.
17 Haiinute Bce 3HaueHus d , MpU KakKJI0M U3 KOTOPBIX ypaBHEHHE

4% — (a— 1) *'+ & — 4a- 5 (UMeeT eqUHCTBEHHBI KOPEHb.

-~ 3
18 HaiinuTe Bce 3HaueHMs @, NPH KaIOM M3 KOTOPBIX ypaBHeHHe 8X° + (a— X) + 2X° = X— aumeer

€IUHCTBEHHBIN KOPECHb.

19. HaiimuTe Bce 3HaueHHs A , TP KAXKIOM U3 KOTOPBIX YHCIO O sBISETCS pelICHHEM HEPaBEHCTBA

(x-9)(x-16) a- 8alog( x §- @ «
20.Haiigure Bce 3Ha4YeHMs A, IPU KAXKIOM U3 KOTOPBIX IMEET €ANHCTBEHHOE PELICHUE CUCTEMa
x2+(y-4)" = 16;

X +(y=12 +\(x- )"+ ¥ =&+ 144

YpaBHEHUHU

JlabopamopHvle pabomul yueOHbIM NIAHOM He NPedyCMOMPEHDL.
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6.2. MeronnyecKue yKa3aHus JJIs1 BHINOJHEHUsSI KOHTPOJIbHBIX padoT (MMCHbMEHHBIX padoT)

[TucemMeHHBIE PaOOTHI MOTYT OBITH TIPEICTABIICHBI B PA3IUYHBIX (hOopMax:

- KOHTpOJIbHasi pabora — oxHa U3 (OpM NPOBEPKHU M OLIEHKU YCBOCHHBIX 3HAHUH, MOIYyYCHHS
UHPOpPMALIUK O XapaKTepe MO3HABATEIbHOU JEATENbHOCTH, YPOBHE CaMOCTOSITEIBHOCTH M aKTUBHOCTH
yyamuxcst B ydeOHOM mpouecce, 00 3PPEeKTUBHOCTH MeEToA0B, (OpM U CIOCOO0B ydeOHOU
ACATCIIbHOCTH.

- pedepatr — MUCbMEHHBIN TOKJIa/ UM BBICTYIUICHHE 110 ONpeesIEHHON TeMe, B KOTOpoM coOpaHa
uH(poOpMallisg U3 OJHOTO WM HECKOJIbKUX HCTOYHHKOB HH(popmauuu. PedepaTsl MOryt sBidTbes
U3JI0’KEHUEM COJIepKaHUs HAyYHOU pabOoThl, Xy105KECTBEHHOM KHUTH U T. II.

- 3CCe - MPO3anveCcKOe COUYMHEHUE HEOOIBIIOTO 00beMa U CBOOOIHON KOMIIO3UIINH, BRIpaKAIOIIIEe
WHAWBUIYAJIbHBIC BIICUATICHUSA U COOGpB.)KGHI/ISI M0 KOHKPECTHOMY IMOBOAY HJIM BOHNPOCY MU 3aBEAOMO HC
MPETEHAYIONMIEE HAa ONPEAEIAIOIIYIO UIX UCYEPIIBIBAIOIIYIO TPAKTOBKY IIPEAMETA.

- aHHOTHPOBAHHE — MPENETHHO KPATKOE CBSA3HOE OMUCAHUE MPOCMOTPEHHOW WM MPOYUTAHHOMN
KHUTH (CTAaThH), €€ COJICPIKAHMs, ICTOYHHUKOB, XapaKkTepa U Ha3HAYCHUS,

- Te3upoBanue — JaKOHMYHOE BOCIPOU3BEACHHE OCHOBHBIX YTBEpXKICHHM aBTOpa 0e€3
npuBJIeYeHHS (PAKTUUYECKOI0 MaTepuaa,

- llutupoBaHue — JOCIOBHOE BBIIMCHIBAHME M3 TEKCTa BBIICPKEK, H3BIEUYEHUU, Haumbojee
CYILIECTBEHHO OTPAXKAIOMIUX Ty WM UHYIO MBICIb aBTOpA,

- KoHcniekTupoBaH#e — KpaTkoe U MOCIeI0BATEIbHOE H3I0KEHHIE COICPIKAHMSI IPOYUTAHHOTO.

- KoHCHEKT — CIIOXKHBIN CHOCO6 H3JI0KCHUA COACPIKAHUSA KHUTHU WM CTAaTbU B JIOTHYECKOU
1ocJae0BaTeNbHOCTH. KOHCHEKT akkymynupyer B ce0e Mpenblaylide BHJIbl 3alHCH, I103BOJISET
BCCCTOPOHHEC OXBATHUTH COACPIKAHUC KHUT'HU, CTATHU. HOBTOMY YMCHHC COCTABJIATH IUIAH, TC3UCHI, ACIIATh
BBIMKCKYU U IPYTHE 3alMCH ONPEENISIET U TEXHOJIIOTHUIO COCTABIICHUSI KOHCIIEKTA.

- [Inan - 9T0 cXeMa MPOYMUTAHHOIO MaTepuaia, KpaTkuii (MiId MmoapoOHBIH) MepeYeHb BOMPOCOB,
OTpaXXaIoIIUX CTPYKTYpPy M IOCIEI0BaTENbHOCTh MaTepuaina. [logpoOHO cOCTaBIIEHHBIN IUIaH BIIOJIHE
3aMEHSET KOHCIEKT;

- Ipyroe.
npuUMepHas memamuKxa 01 3a0anusn
N memvi/mema
6bINOTIHEHUA KOHMPOILHBIX
pabom(npoeepounvix padom)
1 cemecmp
1. Ypaenenusn u | Pewenue ypaBHEHU u NG é
nepasencmea. HEPABEHCTB. PewmTs ypasrenne ( 3) =81.
2. Hauana IMomans KPUBOTHHEHHOI Hatitu miomane GUrypsl, OrpaHU4eHHON JINHUSIMH
Mamemamuueckozo — 2 -
TpamnenuHu. y=x"+1lmny=2.
ananusa.
. 13sin469 - 8cos 341
3. Anzeopa. ToxnecTBeHHbIE Tpeobpa3oBanus. | HaiiTu 3HaUeHHE BhIpaKEeHUsI .
cos19

4.  Ypasnenus  u | PeuieHue cucteM ypaBHEHHH WU . |log, (X - 3) —log, y= 1,

PeruTpb cucteMy ypaBHEHHI .
HepaseHcmea. HEPaBEHCTB. X+y=7
5. Hauana | Uccnepoanne  gyHkuuu  Ha | Haiitn HanGonblnee 1 HauMeHbIIee 3HAUYeHNs QYHKIUN
MAMEMAMUYECKO20 HaubosblIee HanMeHbIIIee )

( ) y = x> =9x* + 24x- 15 na otpesxe [1;3].
ananusza. 3HAYCHHSI.
6. Ypaenenusn u
v v 5 3 —_
nepasencmea. Hauana | Vccnenosanue xopHeil ypasnenuii | Jlokasats, uto ypasHenne X +4X°+8x— 13= O umeer
Mamemamuueckozo C OMOUILIO POU3BOAHOIA. €AMHCTBEHHBIH KopeHb. HaliTu 3 TOT KOpeHs.
ananusza.
m
x* +1;ecnu x <E;
7. Oynxyuu Toctpoenne rpadukos Gyrxmuit. | Hoctpoiire rpaduk Gynxkumna f (x) = -
SinX;ecau X =>—.
2
3. Inemenntol Nmeercst Tpu ypHBI. B nepBoii HaxoauTess S5 OeNbIX MIapoB U
dopmyria MOJIHON BEPOSITHOCTH. i N 2

KoMOuUHamopuxu, 3 uépHbIX, BO BTOpOU —6 Oeibix u 4EPHBIX, B
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cmamucmuKku u TpeTheid —10 OenpIx mapoB. BelHUMAIOT Hayrax OJMH IIap.
meopuu VYpua BeIOupaercs TOxe Hayrag. HaidTu BEpOSITHOCTH TOTO,
eepoamuocmeu YTO 3TOT I1ap OCITBIH.

AHanu3  peasbHBIX  YHCIOBBIX
9. Dnemenmol meopun | JAHHBIX, NPEACTABICHHBIX B BHE | YUYECHUK BBIITHCAI CBOHU OLIEHKH o
éepoamnocmeil u | 94MCIOBOM  mocnenoBaTeNbHOCTH, | anreope: 3;4;2;5;4,;4,;5;4,3. Halinure Momyinb pa3HOCTH
mMamemamuyeckoil Auarpamm, Fpa(l)I/IKOB; AHAJIM3 | MEXIYy CpEIHUM apI/Iq)MeTI/IquKMM W MEIMaHON 3TOro psja
cmamucmuxu. HHDOPMALIMK  CTATUCTHYECKOTO | NaHHBIX.

xapakrepa.

IIpakTHKO — OPHEHTHPOBAHHBIE B kakoe KoaudecTBO BOabI HY)HO 100aBuTh 200 rpamm
10.4 . .

nzebpa 3amauu. XJIOpHOU u3BeCcTH, uT00B! moayumicst 10% pactop?
2 cemecmp
CKoOJIbKO TpaHeil IPOXOJUT Yepe3.  a) oaHy; O) IBe; B) TPH;

1 AKxcuomol ) YeThlpe TOYKH, B3STHIC MPOM3BOJIBHO Ha KyGe? CKOIBKO
cmepeomempuu u | AKCHOMBI CTEpCOMETpUH U | nmockocTedf MOXHO THPOBECTH 4EPE3 Te IKE TOUKU?
HeKkomopble HEKOTOPBIE CIECICTBUS U3 HUX.
CeOCEUs U3 HIX Onpenenurcss JU  TPH  ITOM  IOJIOKEHHE  IUIOCKOCTH

onHOo3HaYHO? ClemaiTe pUCYHOK.

[MapannensHbie npsAMEBIE B | TIpsimass MN napautensHa quaronamn AC npsMOyrosibHHKa
2. Ilapannenvnocmo I P TOAHCTE P Bsanmu p p A pAMoyr
npAMBIX u pggr(joﬁoxfem; nps{MIjx Og ABCD. Haiinute xocunyc yrima mexnay npsamod MN u
naockocmeii. nuaronansio BD, ecim AB=5c¢u; BC =8cm.
IIPOCTPAHCTBE, YroJI MEKAY HUMH.
Uepes  BepIIMHY  OCTPOro  yria  MpsIMOYTOJIbHOTO
3. tpeyronbuuka [JABC ¢ npsmbeiM yrmom C  mpoBenena
ITepnenouryasprocms HepneljﬂHKyﬂﬂpHOCTl’ HPAMBIX, | npgamas AD , mepreHuKysisipHas IJIOCKOCTH TPEYroibHHKA.
RPAMBIX u | IPSMOM M TUIOCKOCTH.
. Yemy paBHO paccrosiHue oT Toukn D 1o Bepmmnbsl C, ecnn
naockocmeil.
AC=6ecmuAD =8cm?
Croponsr  TpeyrompHHKa paBHel  10;17 u2lem. U3
4. ?epneHﬂMKyns{p W HakJOHHBIC. | penpipnpl GoNbIIEro yryia TPEYTOJNBHUKA ITPOBEAEH K ETO
Ilepnenoukynaprnocms | Teopema 0 193 . o
P VAP P P IUIOCKOCTH TEepHeHIuKynsp, paBHbli 15cm . Haiianre
RPAMBIX u | NepHECHAMKYISIpaX. YTOol MEXAy
niaiocKkocmei. HpHMOﬁ U IUIOCKOCTBIO. pacCcTosiHusdg OT KOHLOB IMEPHOCHAUKYJIApa OO0 OoubLIEH

CTOPOHBI.

B ocnoBanmm mpsmoii mpusmer ABCDA B,C,D, nexur

MHOTOIPaHHHUK. Ipu3ma. | MPAMOYronbHeli Tpeyronsauk ABC , rae yron C=90. B
5.MHozozpaHHul<u. [ToBepxHOCTD NPU3MBL. | ceyeHUH BCA1 yro BA1C =30 ;Al B=15%m;AC =6cm .
Brruncienue oobéma. . . N
Haiingure mromans OOKOBOW NOBEPXHOCTH MNPH3MBI M e
00BEM.
UYeMy paBHa BbICOTa IPAaBUIBHOM TpEyroabHON MUpaMUIBI CO
IMupamuna. IToBepxHOCTH

6. Muozozpannuxu.

nupamMubl. Beraucienue o0bEma.

CTOPOHOM OCHOBaHHS a U OOKOBBIM pebpom b ? Haiimure eé

00BEM.
7. Bexmoput ¢ B npsmoyromeHoM mapamnenenunene ABCDA B,C, D,
npocmparncmee. Cransproe TIPOM3BCACHHUC | AB =1; BC = AA = 3. BeluncimTe Yroi Mex/y BEKTOpaMH
Memoo koopounam ¢ | BEKTOPOB.
npocmpancmae. AC, u B,C. Caenaiite pHCYHOK.
8 0 ]_[I/IJ'H/IHllp. ITmomans [IOBEPXHOCTH Bricora OUJIMHApA paBHa 8 CM, paauyC OCHOBaHMI lcm.
.Hununop. . . i
a P mumHApa. Beraucnenue 00bEma. YeMy paBHa IIIOMIAIb 0CEBOT0 ceucHus ? Halinure ero 00bpéM.
Ilnomanp pa3BEPTKM  TMOJHOM MOBEPXHOCTH YCEUYEHHOTO
Konyc. Ilmomans mnoBepxHOCTH )
9. Konye. KOHyCa. YceudHHbIE  KOHyc. | KOHYCa paBHa 15077 cm” . Uemy paBHa miomaap ero 60KoBon
Berancienne 06bEma. MOBEPXHOCTH, €CIIU PaINyChl OCHOBaHUN 3 cm u 6 cm ?
10. IHlap lap. Ilmomwags NOBEPXHOCTH Jwnametp omgHOTrO 1mapa paBeH paauycy Apyroro imapa. Uemy

mapa. Berancnenue o0béma.

PaBHO OTHOIIEHHE X 00BEMOB? OTBET HOSCHUTE.

11. Mooenuposanue.

Brmonaenne MOJIeNn Tena.
[Tnomane MMOBEPXHOCTH.
Brraucnenue oobpéma.

Cnenaiite pa3BEPTKy NUPaMUAbI, BCE TIPaHU KOTOPOH —
paBHBIE MEXIy CO0OI paBHOOEIPEHHBIE TPEYTOJBHHKH CO
croponamu 5;5;6. Haiinure: 1. nByrpannsie yribl npu eé
2. BBICOTHI 3. wIom@ans IOJIHOM

pé€opax; MIHPaMUJIbI;
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MOBEPXHOCTH; 4.00BEM MUpaMUIBI.

6.3.KypcoBbie padoThl y4eOHBIM NJIAHOM He MPeIyCMOTPEHBI.

7. IlacnopT ¢oHIA OILIEHOUYHBIX CPEJCTB /sl MPOBEIEHUsI MPOMEKYTOUHOM aTTecTaluu

00y4JaoImMXcs Mo AUCHUILUINHE (IK3aMeH)

®oHabI OLICHOYHBIX CPEICTB, MO3BOJIAONINE OLEHUTHh YPOBeHb C(DOPMHPOBAHHOCTH
pe3yJIbTATOB OCBOCHHS M CUMILIMHBI, IPEICTABJCHBI CJeYIOIMMHA KOMIIOHEHTAMM:

Koo Oman Tun xonmpons (mexywyuii, | Buo xonmponas (ycmmuotii | Snemenmos (Koruuecmeo
ouenusae | popmuposanusn HPOMEIHCYMOUHDLIL) onpoc, HRUCLMEHHBLI | 80RPOCO8, 3A0aHUIL), WiM.
MbIX pe3yromamos omeem, ROHAMUTIHbLI
pesyioma | (Ne membpt) ouxkmamnm,
moe KomnvlomepHuvlii  mecm,
op.)
Konuuecmeo
PI1 3aman: 1-6 TeKyIui I'noccapuit (MOHATHHHBIN 8
MaTeMaTHYECKUN JTUKTAHT).
WuauBuayanbHble TUIOBBIE | 25
3alaHus.
[IpoBepounsie paOOTHI. 6
JlomaliHue KOHTPOJIbHBIE 10
paboTHI.
3auyérHble paboTHI. 5
[MpakTuko —naboparopusie | 10
paboTHL.
Uccnenosarensckue 3agaun | 15
10 TOTOBEIM YepTeKaM.
Pedepartsr. 1
HUccnenoBaTenbckue 1
MIPOCKTHI.
IIpesenranuu. 1
PM1 3oman:1-6 TEeKYLIUI I'noccapuii (MOHATHIAHbIH 8
MaTeMaTHIECKUI UKTAHT).
WHauBuayanpHbIe TUIIOBBIE | 25
3aIaHuA.
ITpoBepounble paboOTHI. 6
JloMaIniHue KOHTPOJIbHBIE 10
paboTHl.
3auérHbie pabOTHI. 5
[Ipaxtuko —mabopatopusie | 10
paboTHI.
UccnenoBatenbckue 3amauu | 15
IO TOTOBBIM YEPTEKAM.
Pedeparsr. 1
HccnenosaTenbckue 1
MIPOEKTHI.
[IpesenTanuu. 1
PM 2 3oman: 1 -6 TeKyIUi I'noccapuii (MOHATHAHBIH 8
MaTeMaTUYeCKU JTUKTAHT).
NuauBuayanbHble TUIOBBIE | 25
3a/laHus.
[IpoBepounsie PaOOTHI. 6
JlomaliHue KOHTPOJIbHBIE 10

paboTHI.
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3auyérHble paboTHI. 5
[Ipaxtuko —mabopatopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
10 TOTOBBIM YEPTEXKaM.
Pedeparsr. 1
HccnenoBatenbckue 1
MIPOEKTHI.
[Ipe3enTanuu. 1
PM 3 3oman: 1 -6 TeKyIui I'noccapuii (MOHATHIAHBIH 8
MaTeMaTHYECKUI UKTAHT).
NuauBuayanbHble TUIOBBIE | 25
3alaHus.
ITpoBepouHble paboOTHI. 6
JlomaliHue KOHTPOJIbHBIE 10
paboTHI.
3auérHbIe pabOTHI. 5
[MpakTuxo —naboparopusie | 10
paboTHL.
Uccnenosatensckue 3anauu | 15
10 TOTOBBIM YEPTEKaM.
Pedeparsr. 1
Hccnenosatenbckue 1
MIPOEKTHI.
IIpesenramuu. 1
PII'1 25man:1 -6 TeKyIui I'noccapuit (MOHATHHHBIN 8
MaTeMaTHYECKUN JTUKTAHT).
WHauBuayanpHbIE TUIIOBBIE | 25
3aIaHuA.
[IpoBepounsie paOOTHI. 6
JloMaIniHue KOHTPOJIbHBIE 10
paboTHl.
3auyérHble paboTHI. 5
[MpakTuko —naboparopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
10 TOTOBEIM YepTeKaM.
Pedeparsr. 1
HccnenoBatenbckue 1
MIPOEKTHI.
[IpesenTanuu. 1
PIT 2 2oman. 1 -6 TeKYIIUi I'occapwit (MOHATHHHBIH 8
MaTeMaTHIECKUH UKTAHT).
WHauBuayanpHbIe TUIIOBBIE | 25
3alaHus.
ITpoBepounble paboOTHI. 6
JloMarniHue KOHTPOJIbHBIE 10
paboTHI.
3auérHbie pabOTHI. 5
[Ipaxtuko —mabopatopusie | 10
paboThL.
UccnenoBatenbckue 3anauu | 15
10 TOTOBBIM YEPTEXKaM.
Pedeparsr. 1
Hccnenosatenbckue 1
MIPOEKTHI.
IIpesenTanuu. 1
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PIT 3 13man: 1,2,3 TEKYIIUH I'noccapuii (MOHSTUAHBIH 8
MaTeMaTHIECKUI TUKTAHT).
WHauBuayanpHbIe TUIIOBBIE | 25
3aIaHuA.
[TpoBepouHble paboOTHI. 6
JloMaIniHue KOHTPOJIBHBIE 10
paboTHL.
3auyérHble paboTHI. 5
[Ipaxtuko —mabopatopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
10 TOTOBBIM YEPTEXKaM.
Pedeparsr. 1
Hccnenosatenbckue 1
MIPOEKTHI.
[Ipe3enTanuu. 1

MIPOMEXYTOUHBIN IIpomesxyrounas arrecramus 10

KomnbrotepHslil TecT 1o 20 -25
Matepuanam EI'D.

PIT 4 25man: 4 TeKyIui I'noccapuit (MOHATHHHBIN 8
MaTeMaTHYECKUN JTUKTAHT).
WHauBuayanpHbIE THIIOBBIE | 25
3aIaHuA.
[IpoBepounsie PaOOTHI. 6
JloMaIniHue KOHTPOJIbHBIE 10
paboTHL.
3auyérHble paboTHI. 5
[Ipaxtuko —maboparopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
10 TOTOBEIM YepTeKaM.
Pedeparsr. 1
Hccnenosatenbckue 1
MIPOCKTHI.
[IpesenTanuu. 1

PIT5 loman: 1,2,3 TEeKYLIUI I'occapwit (MOHATHHHBIH 8
MaTeMaTHYECKUI UKTAHT).
WHauBuayanpHbIe TUIIOBBIE | 25
3aIaHuA.
[IpoBepounsie PabOTHI. 6
JloMaIniHue KOHTPOJIbHBIE 10
paboTHL.
3auyérHble padoTHI. 5
[MpakTuko —naboparopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
10 TOTOBEIM YepTeKaM.
Pedeparsr. 1
HccnenoBatenbckue 1
IIPOEKTHI.
[IpesenTanuu. 1

MIPOMEXYTOUHBIN [Ipomesxyrounas arrecranus 10

KomnbrotepHsIii TeCT 1Mo 20 -25
marepuanam ETD.

PII 6 29man: 5 TEKYIIHH I'noccapuit (MOHATHHHBIN 8
MaTeMaTHYECKU JTUKTAHT).
WnauBuayanbHble TUIOBBIE | 25
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3aJJaHusl.

[IpoBepounsie paOOTHI. 6
JlomaliHue KOHTpPOJIbHBIE 10
paboTHI.

3auyérHble paboTHI. 5

[MpakTuxo —naboparopusie | 10
paboTHL.

Uccnenosarensckue 3agaun | 15
10 TOTOBBIM YEPTEKaM.

Pedeparsr. 1

HccnenoBatenbckue 1

IIPOCKTHI.

IIpesenramuu. 1
PIT7 3oman: 6 TEeKYLIUI I'moccapwit (MOHATHHHBIH 8

MaTeMaTHIECKUI UKTAHT).

WHauBuayanpHbIe TUIIOBEIE | 25

3aIaHuA.

[TpoBepouHble paboOTHI. 6

JloMarniHue KOHTPOJIbHBIE 10

paboTHl.

3auérHbie pabOTHI. 5

[Ipaxtuko —mabopatopusie | 10

paboTHI.

Uccnenosarensckue 3agaun | 15

10 TOTOBBIM YEPTEXKaM.

Pedeparsr. 1

Hccnenosatenbckue 1

MIPOEKTHI.

[IpesenTanuu. 1
PIT 8 TEKYIIUH WnnuBunyaneasie THmossie | 150

3a7aHusl.

[MpakTuko —naboparopusie | 70

paboTHL.

HccnenoBatenbckue 7

MIPOEKTHI.

[IpesenTanuu. 7

20-25

Wrorosas arrecranms.

7.1.

Ouyenounvie cpedcmea 014 MeKyusez0 KOHMpPOJia YCneeaemocnu, RPOMeHCymouHol

ammecmauuu no umozam 0C60€eHuUA 0ucuunﬂunbt

Pe3yﬂbmam bl 0C60€HUA 0"6‘1{””]11«”'"11

Ouenounvie cpeocmea

1oman

PIT 3

Brnanenne MmeTomamu moka3aTeabCTB U AJITOPUTMOB PCHICHMA; YMCHHC UX IIPUMECHSTH, IIPOBOJUTH JOKA3aTCIbHBIC PACCYKIACHUS B

X0I€ pCICHNA 3a1a4.

3naem:

[onstre 0 MeTOIE MATEMATHYCCKON HHIYKIIUH.
TTonumanue CYIIHOCTH MaTeMaTHYECKOU
HHYKI[UH.

AXCHOMBI reoOMETpUHU U CTCPCOMETPUH.
Ilornmanue CYITHOCTH AITOPUTMHUICCKUX

1. KakoBa CyIIIHOCT METOAa MATEMATHUCCKOW WHITYKIHH ?

2. IlpuBeuTe MpUMEpPHI TEOPEM, B JOKA3aTCILCTBE KOTOPBIX UCIIOIB3YETCS
METOJ MATEMATHUCCKOW WHITYKIUH.

3. Kakue TeopeMbl Ha3bIBAIOTCS MPSIMBIMU U 00OPATHBIMU?

4.Yro Takoe yCIOBUE U 3aKIIOYCHUE B TEOpeMe?

5. [IpuBeauTe mpuUMeEpHI MPSIMBIX U OOPATHBIX TEOPEM.

TIPEIITHCAHTH. 6. [IpuBeanTe NpUMEpPHI TEOPEM, KOTOPBIC HE HMEIOT OOPATHBIX TEOPEM.
7. Y910 TaKOE aaroOpUTM MPEANMCAHUIN WK ICHCTBUI? 3alUIINTe aIrOPUTM
HAXO0X/ICHUS POU3BOAHON HYHKIHH?

Ymeem: 1. 3anummTe anropuT™M NPUMEHEHHUS METOa MaTeMaTHIEeCKOH WHAYKITHH.

YcranaBnmuBaTh IPUYIMHHO-CJIICACTBCHHBIC CBA3H,

2. TokaxxuTe TeOpeMy 0 TPEX MePIEHINKYIIsApax (MPsMyIo 1 00paTHYO).
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CTPOHTH JIOTHYECKHUE paccyxaeHus,
yMO3aKIioueHus (MHAYKTUBHBIE, e yKTHBHBIE, 110
AHAJIOTHH) U BBIBOJIBI.

BoiaBurath TUMOTE3Bl MPH  PEHICHUH YYCOHBIX
3amMa4 W [OHMMAaHHWS  HCOOXOIUMOCTH  UX
MIPOBEPKHU.

Oco3HaHHOE BIAJICHHE JIOTHIECKAMH EeHCTBHAMU
omnpeieNIeHns MMOHATHH.

IIpumeHsTs aNrOpUTMBI AEUCTBUN TPU PEIICHUH
3amad.

JlelicTBOBaTh B COOTBETCTBUM C MPEIJIOKEHHBIM
anroputMoM. Vcmonp30BaHUE aNTOPUTMHUYECKIX
JIEACTBUH MPU PELICHUH MPAKTUYECKUX 3a/1a4.

3. MoeT WM He MOXXET OBITh Takas TPeyroybHas NUpaMHIa, Y KOTOPOii
IUIONIAJIb OCHOBaHMS paBHA CyMMeE IUIOLIa el AByX OOKOBBIX I'paHeii?

4. TlopymaiiTe W NpoaHAIN3UPYHTE, KaKHMEe MaTeMaTH4YeCKUe 3HAHUS BaM
MOTyT MOTPeOOBATHCS, €ciaM Bbl cOOpaiuch MOWUTH: a) B OacceiiH; 0) B
MarasuH; B) B OHOIHOTEKY; I) B IUIAHETAPHIL.

5. 3anummure anroputMbl HOCTPOCHMS TpadUKOB IOKAa3aTeNLHON H
norapupmMudeckor GyHKIui. B 4€M CX0ACTBO U pa3auuus?

6. CoctaBbTe COOpHHK 3a1a4 10 TeMe «PelIeHne KBaAPaTHBIX ypaBHEHHN».

Hmeem npaxmuueckuii onvim.

MeronamMu ~ [10Ka3aTeabCTB U QJITOPUTMOB
peuenust. [IpuMeHsTh, IPOBOAUTH JOKAa3aTEIbHbBIE
paccyxxaeHus: B xoe peuenus 3agad. OueHuBaTh

JIOTUYCCKYTIO MPpaBUJIbHOCTb paccymeHm‘/i,
pacrio3HaBaTb JIOTUYCCKH HCKOPPCKTHBIC
pacCcyKaCcHuA. I'unore3sr u OIIPOBEPIKCHUA.

Kontpnpumepsl. Pemenune 3aga4 Ha mocTpoeHue,
BBIYUCIICHHE, TOKa3aTCIBCTRO.

1. TTonGepuTe MaTepual i SBPUCTHYECKOM Oecepl TIo TeMe:
«Maremaruueckass WHIYKIUS»,  MPEACTABICHHS 00 aKCHOMATHYEeCKOM
Mmerojie U 0 reomerpuu JlobaueBckoro; «reomeTpust EBkiina».

2. Tonbepure Matemaruveckue (GakThl (TeOpeMbl, ONMpeAeTICHHUs U Ap.)
KOTOPBIE UMEIOT IIPUMEPBI U KOHTPIIPUMEPBHI.

3. PaccmoTpuTte MaTeMaTHIeCKuit cohusm:

OpnuH py6ip He paBeH 100komneek.

1) 1py6.=100kKo11. - 3TO BEPHOE YTBEPHKIECHHE.

2) 10py6.=1000kor.

3) YMHOXHM 00€ YacTH 3THX BEPHBIX PABEHCTB, TIOIYUHM:

10p=10000Gom, otkyma ciaemyer: 1p=1000Gorr., T.e. 1p.10Ckorr.

Haiingute ommoOKy.

4. VccnenoBatenbCkuil MPoekT «OCHOBHBIE METOJBI U HPUEMbI PEIICHUS
YPaBHEHHIA B LIEJIBIX YUCITAX»

5. UccrnenoBareibCKuii MPOEKT «3HAMEHHUTHIC ONMIHOKH, JAOMYIICHHBIE MPH
JIOKA3aTEIbCTBE TEOMETPHUECKHUX TEOPEM».

6. VccnenoBaTenbcKuil MPOEKT «3HAMEHUTHIE COQU3M»

PII 5

CchopmMupoBaHHOCTD MIPEICTABICHNN 00 OCHOBHBIX MOHATHUSAX, HIEIX U METOJaX MAaTEeMaTHUECKOTO aHAJH3a.

3naem:
Anzebpa
HartypanmpHOoe, 1enoe, palUoOHAIBHOE YHUCIIO,
MEPUOUYECKast Ipo0b, HUPpAIMOHAIBHOE YHCIIO,
MHOXECTBO  JICHCTBHUTEIBHBIX yuced.
Onpenenenue apu(METHIECKOTO KOPHSI

HaTypaJlbHOW CTENEeHH, CBOMCTBA KOpHA N—H
CTCIICHH; ONPEACICHHUE CTEIICHH C PalMOHAILHBIM
W JCHCTBUTEINBHBIM  [OKa3aTeJeM, CBOICTBa
crenienn.  OmpenencHue  Jorapupma  YHCIA,
OCHOBHOE JIOrapu(pMHIECKOE TOXIECTBO;
CBOWCTBa JIOTapuQMmOB; 0003HaUYCHHE
JNECITUYHOTO W  HATypaJbHOTO  JIorapudma,
3HAKOMCTBO ¢ Tabnumei bpamgmca. Yrom B 1
pammas, GopMyIBl mepeBofa TPaxyCHOW MepHl B
pannaHHyIO u HA00OPOT. «E mHIYHAS

OKPY)KHOCTB», «IOBOPOT TOYKH BOKPYr Hadaia
koopauHat». OmpeeneHue CUHYca, KOCHHYCA,
TaHreHca yria. 3HaKd CHHYCa, KOCHHYcCa,

TAHrCHCA B PAa3MUYHBIX 4YeTBepTsAX. OCHOBHEIC
TPUTOHOMETPUICCKHE (POPMYJIBI.

Dynkyuu

OcHOBHBIC CBO¥icTBA W TpadUKU 3IEMEHTAPHBIX
¢dynkuii. Onpenenenue QyHKIuM 0OpaTHON s

nmanHoi  ¢yHkumu. [IpeacrtaBieHne 00  HWX
rpadukax.

Hauana mamemamuueckozo ananusa
Onpenenenne TIPON3BOTHOM, hopmybt

MPOU3BOIHBIX 3JIEMEHTAPHBIX (DYHKIHH, TpaBuiIa
BBIUUCIICHUS IPOU3BOIHOM.

[paBuna HAaxOXACHHUS MPOU3BOAHBIX (CYMMBI,
OPOU3BECHHS, YACTHOTO, CII0XKHOM (HYHKINH).
Yr0Bo#H K03((HUINEHT NPSMOH, T€OMETPUIECKUH

1. 3Bamummre  o0o3HaueHHe  OOJNACTH  OmpenesicHUus  (QYHKIHMH
y=f (X) (oGmacTy 3HaYeHUH QYHKIUK Y = g( X) )?
1
2. KakoBa 001acth onpeaencHust GyHKIMA Y = — .
X
3. KakoBa o0nacTp 3naueHust yHKuuu y = SinX .
4. ITycts X, < X,. CpaBuure f (Xl) uf (Xz) , eciu

f (X) — BospacTarorias (yosiBaromas) GyHKIHs.

5. Oyukuus y = f (X) HMeeT CHMMETPUYIHYIO 00JIaCTh OTIpeIeIeHUs.

6. Kakoe paBeHCTBO HYXHO JI0Ka3aTh, YTOOBI YCTAHOBUTH €€ HCUETHOCTH
(uétHOCTD)?
7. SIBnsiercst in 9€THOM WiIk HEYETHOU QyHKIus Yy =1g X ?

8. JlookHa JIM TOYKAa 3KCTpeMyMma MNpPUHAIJIeKATh 00JACTH OINpeeeHuUs
¢dyukiun (001aCTH ONpeAeIeH s IPOU3BOIHON QYHKIIUHU)?

9. Beipasute npupamenne pyukuun y = f (X) gyepes X, U 4X.

10.Yemy paBna mpousBogHas ¢pyukuun Yy =k[kK+C.

11. Hanmmmre ypaBHEHME KacaTelbHOM K rpaduky QyHKOuH Y = ¢( X) B
TOYKE ¢ a0CLUCCON 2.

12. Harummre GopMysisl HHTETPUPOBAHUS Idx.
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CMBICJT TIPOM3BOJHOM, ypaBHEHHE KacaTelbHOW K
rpaduky  QYHKIUH. [Ipusznak  yObIBaHHS
(Bo3pacTanus) (QYHKIMH, HOHATHE IPOMEXKYTKH
MOHOTOHHOCTH (QYyHKIuu». OmnpenencHue ToUYEK
MakcUMyMa M MHHHMYyMa, MPH3HAK JKCTPEMyMa,
OIlpe/iejieHHe CTAlMOHAPHBIX W KPUTHYECKUX
Touek QyHKIMU. CXeMy HCCIIeI0BaHUS (YHKIUH.

AJNTOpUTM  HAXOXKICHHS  HAaWOONBIIETO |

HAVMCHBIIIETO 3HAYCHUU (YHKIMH Ha OTpE3Ke.

Omnpenenenne U OCHOBHBIC  CBOWCTBa

nepBooOpa3HOM. Tabmuiy  mepBooOpa3HBIX,

npaBuia WHTETPUPOBAHHUS. Qurypy -

KpUBOJIMHEWHAsT  Tpamenus. leopemy A

BBIYHCIICHHUS niomaaei KPUBOJMHEUHOU

Tpanenun. Omnpenenenue muddHepeHIMPOBAHHOTO

YpaBHEHHS.

Ymeem: 1- \/m
Anzebpa 1. KakoBa o0acth onpenesieHnus GyHKINN Y = .

BBIMOJIHATh apU(PMETUUCCKUEC ACHUCTBHSA, COYETas
YCTHbIE WU THCbMEHHBIE MPUEMBbl, NPUMEHEHHE
BBIYHUCIUTENBHBIX YCTPOUCTB; HAXOAUTh 3HAUCHUS
KOpHS ~ HATypaJbHOM  CTENEHHU, CTeHeHH C
pauroHaIbHBIM MoKazaresem, norapudma,
UCIIOJNB3Ys MIPH HEOOXOMMOCTH BBIYHCITUTEIIEHBIC
YCTPOMCTBA,; MOJB30BATHCS OLIEHKON U MPUKUIKON
IpH TPaKTHYIECKUX pacdeTax; IMPOBOAWUTH IIO

W3BECTHBIM ¢bopmynam u npaBuiiam
mpeoOpa3oBaHUs OYKBEHHBIX BBIpKEHUH,
BKJTFOYAOLIUX CTENEHH, PaIUKaibl, JOrapu(pMbl 1
TPUTOHOMETpUYECKHE  (YHKIHMH,  BBIYUCIATH

3Ha4YCHUA YHCJIOBBIX H 6yKBeHHLIX BLIan(eHHﬁ,

OCYIIECTBIISISI  HEOOXOOUMbIE MOACTAHOBKH U
npeoOpa3oBaHusl.
Dynkyuu

ONpENeNATh 3HAYCHHUE (YHKIUU TI0 3HAYCHUIO
apryMeHTa MpH pa3IH4YHbIX CHOC00ax 3aaHus
¢byHKIIMK,  cTpOWTh  TpaduKH  H3YyYEHHBIX
¢byHkMi;, omuceiBaTh 1O  TpaduKy u 6
npocmetiuux cayuasx no gopmyie TOBEICHUE H
CBOWCTBA (YHKIWH, HaXOOuTh 1O Tpaduky
(yHKIIMY HAaNOOJIBIITHE W HANMEHBIIINE 3HAUYCHNS,

pemiath  ypaBHEHHs, MPOCTEHIIME  CHUCTEMBI
YPAaBHEHU, HCIONb3YS CE0UCMEa (DYHKYULl U ux
epaguxos.

Hauana mamemamuueckozo ananusa

BBIYHMCIIATH NPOM3BOJAHBIC U  NEpBOOOpasHbvle
JJIEMEHTAPHBIX (DYHKIIHMHA, UCIIONB3Ys CIIPABOYHEIC
Marepualbl; UCCIEIO0BaTh B MIPOCTEHIIMX CIydasx
byHKIIH Ha MOHOTOHHOCTb, HAaXOJUTh
HauOOJbIINE W HANMEHBINE 3HAYEHUS (DYHKINH,
CTPOUTH TpaUKH MHOTOWICHOB U MPOCHMEUUUUX
PAYUOHATIbHBIX — (PYHKYUL €  UCIOIb30BAaHHEM
amnmapara MaTeMaTHYECKOTO aHalU3a; BBIYUCIATH
B OPOCTEUIIMX  CIydYasx TUTOI AN c
HCIIOJIb30BAHUEM TIEPBOOOPA3HOM.

1+ x+3

2. Haiigute Touky mepecedeHus: rpaduka Gpynkuun Y= 3X+ 15 ¢ ockio
abcrucce.

(¥3+47) c(m+fz)2
24+756

sin65 [cos 85— sin850 cos Bt

sin55 [cos 35+ sin 350 cos 53¢

3.Brruncnure

4. TIpeobpazyiite

nw
tg X;ecau X <E;
5. Mocrpoiite rpadux pynxmmm f (x) =
sin X;ecau X 2 ’—21

6. U3 mpsimoyrosipHOro Jucta kene3a pasmepom 30 Ha 50cm mo yriam
BBIPE3aJIM KBaJIpaThl CO CTOPOHOH X cM W W3 IOJYYEHHOH 3aroTOBKH B

dbopme «kpecTa» COTHYIH KOPOOKY TPSAMOYTOJLHOW (OPMBI BBICOTOM
paBHOW X cm . Bwipazute o0beM MOMydeHHOW KOPOOKH Kak (YHKITHIO OT

MEPEMEHHOM X .
7. WccnenyiiTe Ha MOHOTOHHOCTh (YHKITHIO. B OTBeTe yKakWTe IJIHMHY

NPOMEXYTKa YObIBaHUS Y = (X2 - 3) B
8. N3o006pasure Gurypy, orpaHH4EHHYIO JHHUSAMU Y = (0,5)X ;y=1;,x= 3.

Haiinure mnomans 3toii GUrypsl.

Hmeem npaxmuueckuii onvim:

Anzebpa
MPaKTUYECKUX PAcYCeTOB MO (hopMynaM, BKIHOUAs
dbopMysbl, coiep)Kallue CTCICHH, PaUKaibl,

norapuMbpl ¥ TPUTOHOMETPHUYECKHE (YHKITHH,
UCTIONB3YSl TPH  HEOOXOOUMOCTH CIPaBOYHBIC
MaTepuaisl W TPOCTCHUIIHNE BBIYHCIUTEIBHBIC
YCTPOUCTBA,

ONMCAaHUA C TIOMOUIbI0 (QYHKIUH pa3inuIHBIX
3aBHCHMOCTEH, TIPEICTaBICHUSI WX TpadIIecKH,
UHTEPIPETANNU rPadUKOB.

Hauana mamemamuueckozo ananusa

PemieHne mnpuKkIagHBIX 3ama4, B TOM YHCIC

1. Ha rpaduke nzo0paxeHa 3aBUCHMOCTh

KPYTSAIIEr0 MOMEHTA JBUTATENsI OT YHCIIA
ero o60poToB B MuHyTYy. Ha ocu abcumce |,
OTKJIQ/IBIBACTCSL YUCIIO 0OOPOTOB B MHHY- | 100 |
Ty, HAa OCH OPJAMHAT — KPYTSIIIUA MOMEHT | ™
B H /M. Cropocts aBToMoGHIs (B kM/4) | |
MpUOIKEHHO  BBIpaKaeTcss (QOpMyIon | = |

140 4

v=0,036n, roe N— 4uciao 0OOPOTOB | ™ o o s 0w aom o0

ofimun

naBurarens B MUHyTy. C Kakoil HauMeHb-
1Ieil CKOPOCTBIO IOJKEH JIBUTATHCS aBTOMOOWIIL, YTOOBI KPYTSIIMHA MOMEHT
obu1 He Menbine 120 H/ m? OTBer naiite B KHIOMETpax B Yac.

2. Anb00oM rpaduyecKuX IpeICTaBICHUH JIEeMEHTAPHBIX (DYHKIIHH.
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COLMAIEHO-?)KOHOMHYECKIX M (pr3myecknx, Ha
HanOONbIINE ¥ HAWMCHBIINE 3HAYCHHS, Ha
HaXOKICHHUE CKOPOCTH U YCKOPEHHS.

ITpumensaTsh ¢dbyHKIIMOHATBHO-TpadmuecKne
OpEe/ACTAaBICHUSL JUIsl  ONHMCAaHWS W aHajiu3a
3aKOHOMEPHOCTEH, CYLIECTBYIOIIUX B
OKpPYXKAaIOIIeM MHpPE M B CMEXHBIX NpeAMeTax;
MOCTPOGHHE W  WCCICOBAHME MAaTEMaTHYCCKHUX
MOZENCH W UCHONB3YyS TMPU  HEOOXOIMMOCTH
CIIPaBOYHBIC MaTepuaIbl u MPOCTEHUIIIE

BbIYHCIIUTCIIBHBIC yCTpOﬁCTBa.

3. TBopueckuii TpPOeKT «OMHCAHUSA C MOMONIBI0 (YHKIHMHA Pa3IAIHBIX
3aBHCHUMOCTEH, MHTEPIPETANH IPaQUKOB».

4. Tsopueckuii mnpoekT «MccnemoBanue
MIPOU3BOTHOM».

5. TBopueckuii ipoekT «lImomaas KpHBOTMHEHHOHN Tpareum.

6. TBopueckuii mpoekT <«IIPUITOKEHHUS TPOU3BOIHON W MHTETPaia.
7. TBOpUECKHH NPOEKT «ANreOpandecKuii TpeHaKEP».

(GYyHKIIME ¢ TTOMOIIBIO

2man

PII1

C(l)OpMPIpOBaHHOCTI) Hpe[lCTaBHeHI/Iﬁ O MAaT€MaTHKC KaK 4YacCcTH MHpOBOﬁ KYJbTYPblL U O MCCTC MATECMATUKH B COBpeMeHHOﬁ
IMUBHUIIM3AalIUH, O croco0ax OmucaHus Ha MaTEeMaTHUECKOM SI3BIKE SIBJICHHUIH pC€ajJabHOTO MHUpa.

3naem:

MareMaTiKa KaK 4acTh MHUPOBOH KyIbTYPHI U €€
MECTO MAaTeMAaTHKH B COBPEMCHHOH IMBHJIM3AINU
(pabyna 3aga4 ¢ HCTOPUIECKUM COJICPIKAHUEM).
AJTOPUTM PELICHUS TEKCTOBBIX U
apudmMeTryeckux 3anad. ['padpuueckoe
npezacrasienne uHGopmarmu. OyHKIHH.

1. Bel — gucnerdep aBTONApKa, claeTe 9K3aMeH Ha NPO(IPUTrOJHOCTS.
Berno mpouuntaiite TekcT 3amaun. Kakoll nmHpopManuu He XBaTaeT IJs ee
peuenus? 13 nByx myHKTOB A W B HaBcTpedy Apyr APYry BhIEXaid
rpy3oBast ¥ JerkoBas Mamusbel. B mynkre C onm Berpermiunck. CKOpocTh
aerkoBoit Mammuael Ha 20 kM/4 Gonble cKOpocTH rpy3oBoid. Haiimure
CKOPOCTH 00€UX MallIMH, €CIIH PACCTOsIHUE MEeKAY ITyHKTaMu 200km».
TlomuepkHuTE IPABUIIBHBIN OTBET:

1. CkopocTh rpy30BOM aBTOMAIIIHHEI.

2. CKOpOCTD JIETKOBO# aBTOMAIIIHHBI.

3. Bpewmsi, koTopoe ObLia B yTH KaXkJasi MalllnHa.

4. MecTo BCTpeUdH Ipy30BOH U JIETKOBOY MAIIIHH.

2. s Omumnuiickux urp B Coun OblTa MOCTPOCHA YHHMKAJIbHAs Tpacca
«Canku». [lyimnHa neposoro xenoda 1814merpoB. OnuMnuiickue 4eMITMOHBI
no 6o0cinero Anekcannp 3yokoB, Anekceit BoeBona npouutu ee B 2014rony
3a 3,4539mun. KakoBa ckopocTh nBIKeHHs 0002 B KM/4.

3. Bo Bpemst BOIHBI XHTEJNN pecryONIMKH BHECIM KPYIHBIE CyMMBI Ha
npuobpereHre 00eBOI TEXHUKH. J[€HEKHBIX B3HOCOB OBLIO CHENAaHO BCETO
Ha 170 muwumonoB pyoOseii. Kommynuer A. I'. TaszoB BHec 105 Thicsau
pyOneit Ha mokynky camoneta mist I'epos Coetrckoro Coro3za Amnekcanzapa
KoueroBa. CKOJIBKO MPOLIEHTOB OT OOIIEH CYMMBI 3TO COCTABIIACT?

4. IMoacuuraiite, CKOJIBLKO I'PaMMOB BECHT BOEHHas Ialika xyeba 1/8 yacth
OyxaHku xjieba maccoii B 1 kr?

5. Hapsay ¢ [eHEXHBIMH CpEICTBAMH KOJXO3HHUKH BHECIHM B (HOHA
Coserckoit Apmun 1200 Teicsy mynoB 3epHa, 1150 Thicsiu mynoB Msica,
MHOTO MOJIOKa, Macia, KapTodess, OBOIIECH, OTHpaBMIM (POHTOBUKAM
6onee 300 ThICSY MPEIMETOB TEIUION OMCKIBI U OOYBH, COTHH THICSY
MOAapKOB. Y3HaiiTe, CKOMBKO KI 3epHa W Msca Obuio ormpasieHo? (1
nya=16 kr).

6. K ety 1943rona B coctaBe ACHCTBYIOIICH apMUU OBLIO CBBIIIC 6 MITH.
400 tbIc. yenoBek, 105Teic. opyauii u MuromMeToB, 2200060€BbIX YCTAHOBOK
MOJICBOW peakTwBHON aprwwiepud, 10, 2rbic. TaHKOB W CaMOXOIHO-
apTHJUICPUIICKUX ~ yCTaHOBOK, cBbimie 10 Thic. GOEBBIX CaMOJIETOB.
BbluuCaUTE MPOLEHTHOE OTHOLICHHUE KaXKIOI0 BOOPYXKEHHUS K 00LeMy
KOJIMYECTBY MEPEUUCICHHBIX BOOPYKEHUIA.

Ymeem:

Co3nmaBaTh, TIPUMEHATHP W  MPeoOpa3oBHIBATH
3HAKOBO - CHMBOJHMYECKHE CPEACTBA, MOACTH H
CXEMBI JIJIs PeIIcHHs yYeOHBIX U MMO3HABATEIBHBIX
3amad. [IpuMeHsITh MaTeMaTHYECKHX METOMbI IS
peUICHUs] CONCPIKATEIBHBIX 33aJad W3 Pa3sIHYHBIX
oOmacTteii HAykKH © TPAKTUKH. Pemenune
TEKCTOBBIX 3aJau ajrcOpauyecKuM METOJIOM.
WHTrepniperanus  pe3yabTaTa, OTOOP pPEUICHHM.
Pemarp mnpuximagHele 3a7add, B TOM YHCIE
COLIMAIEHO- JKOHOMHYECKOTO W  (PHU3MYECKOTO
XapakTepa, Ha HauOONbIINE ¥ HAUMEHBIINE
3HAYCHUS, Ha HAXOXKICHNE CKOPOCTH U YCKOPEHHS.
Hcrnonb30Banne CBOWCTB (DYHKIWN TPU pENICHUH
TEKCTOBBIX, (PH3MYCCKUX UM TI'COMETPUUCCKUX
3amad.

1. Ha auarpamme mokasaHa CpeaHEMECSIYHAs TEM-
neparypa B Hmwxuaem Hosropoge (Copskom) 3a
kaxaprid mecsin 2004rona. ITo ropu3oHTaIN yKa-
3BIBAFOTCS] MECSILIBI, 10 BEPTUKAIH — TEMIIEPATypa
B rpagycax Llenbcus. Onpegenure o guarpamme
HAWMEHBIIYIO CPEAHEMECAYHYIO TEMIIEPATYPY B
2004rony. Otser nmaiite B rpanycax llenbcus.

2. Ha rpaduxe m3o0pakeHa 3aBHCUMOCTb KpYTS-
IIEr0 MOMEHTAa ABUTATENs OT YHCIa €ro

oboporoB B MuHyTy. Ha ocu abcumcc or- |*
KJIaJBIBAETCA YUCIO OOOPOTOB B MHUHYTY, || | ;
Ha OCH OPIMHAT — KPYTAMIUHA MOMEHT B |01 \
80 | -
H M. Ckopocts aBroMoOMIst (B KM/4) IIPU- | 4, | I\
OJIIKEHHO BBIpAYKAETCS dbopmymoit | -\
20 : + }
v = 0,036, rae N — yucio 060pOTOB BU-

0 1000 2000 3000 4000 5000 6000
ob/aur

rarenss B MuHYTy. C kakoil HauMeHbIlei
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CKOPOCTBIO JOJHKEH JIBUTATHCS aBTOMOOWJIB, YTOOBI KPYTSIIHA MOMEHT OBLIT
He menblie 120H m? OtBet naiite B KMJIOMETpax B 4ac.

3. Ilnanera 3emus nBrkercss BOKpYr 3Be3asl CoNHILE MO OKPY)XHOCTH
panuycom 150 mun. kM. KakoBa anuna e€ opOuter? Uucino m okpyriure 1o
COTBIX.

4. Ha onumnuane B Coun Ha COPEBHOBAaHUSX IO MIOPT-TpeKy Bukrop AH
3aBoeBasT 30;10T0 Ha auctanuud 500 M ¢ pesymbratom 41,312cek, OpoH3y
Ha guctaniuud 1500 M ¢ pesynapratom 21,15062mun. KakoBa cpemsss
CKOpOCTh crmopTcMeHa B KM/4? CKOJBKO KPYroB TIPOIIET CIIOPTCMEH Ha
BTOPO# AMCTAaHIMH, €CJIM CTaHAApPTHAs [UIMHA OKPYXXHOCTH TPacChl
cocrasisiet 111,12vetpoB?

5. CrupaspHas MalrHa Ipy OTXKUME JejaeT 6 000pOTOB B CEKYHIY. DTO Ha
3600 obGopoToB B 4Yac Oouibllle, YeM KOJIHYECTBO OOOPOTOB, KOTOPEIC
BBIMOJIHACT (PUTYPHCT MPHU YeTBEpHOM Tyiyre. Kakoe koamuecTBo 000pOTOB
B CEKYH/IY BBITIOJIHSECT (PUTYPUCT NPU YSTBEPHOM TYJIyIie?

6. [Tomorure Gepmepy pacCunTaTh 3aTPAThl HA MMOCEB MIIEHUIIBI HA MOJIE
wiomaapio 40Ta, UCIob3ysl CPeTHECTATUCTUICCKUE TAaHHbIC!

IInowmans monst — 40ra;

Tpakrop MT3-82 — lmir;

Hopwma BriceBa sipoBoii mmeHuIsl Ha 1 ra — 1,51;

Croumocts 1 niertrepa nmeHuns — 900pyo.

IIpou3BOAUTENBHOCTE TpakTOpa (BCIAIKA K TIOCEB) — 8ra/ieHs;

Bpems pabotsr — 10u/nens;

Pacxon Tomusa — 121/yac;

Croumocts 11 tornusa — 30py06/i;

Omnata Tpyna — 1000py6/aeHb.

Hmeem npakmuyeckuil onvim:

MaremaTiKa Kak 4acTb MUPOBOH KYJBTYpHI U €€
MECTO MaT€MAaTHKH B COBPEMEHHOW LIUBUIIU3ALUH.
IIpumeHeHre MaTeMaTHYECKUX METOJOB  JJIf
pelIeHHs COJIepKaTEeNbHBIX 3aJad U3 Pa3In4HbIX
obnacteii Hayku W TIpakTUKH. MHTepmperaus
pe3ynbTaTa, yUeT peabHbIX OTPaHUICHUH.

1. TBopueckuii MPOEKT «3apoXkICHUE aNreOpsl B Hepax apuMeTuKu. A-
Xope3mun».

2. Topueckuii mpoexT «Poxxaenue OykBeHHol cumBoiuku. [1. depma, .
Buer, P. lexapt».

3. TBopueckwuii npoekT «cTopust Bonpoca o HaxoxAeHHU GopMyir KopHer
anredpanvyecknx ypaBHEHHH, HEpa3peIIMMOCTh B paJiKajiax ypaBHEHUH
crenieHu, oombIrei getbipex. H. Tapranss, k. Kapgano, H. X. A6ens, 3.
Tamya».

4. TBopueckwuii MpoeKT «IcToap30BaHUE MPOU3BOIHON IS HAXOXKISHUS
HAWTy4IIEro pemeHus B IPUKJIAAHBIX, COLIMAIBHO - SKOHOMHYECKHX
3aJagax».

5. TBopueckuii poekT «lcrmonp30oBanme CBOUCTB ¥ IpaGUKOB GYHKIIUHA ITPH
pelIeHnN ypaBHEHUN.

6. TBopueckuii MpoeKT «[IpakTHKO — OPHEHTUPOBAHHBIE 33a4YH 10
Mmatepuanam EI'O».

PIT 2

C(l)OpMI/IpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 0 MaTeMaTHYECKHX MOHATHIX KaK O BaXHEHITMX MAaTEMATHICCKUX MOJIEIIIX, MO3BOJIIOMIIX
OIIMCBHIBATh U U3y4aTh PA3HBIC MPOLICCCHI U SIBJICHU, IOHUMAHUE BO3MOKXHOCTH aKCUOMAaTHYCCKOTO MOCTPOCHUA MAaTEMAaTUICCKUX

TEOpUil.

3naem:

IlepBoHauanbpHOE MpENCTAaBICHHE 00 HICSIX U O
METOZaX MATEMATUKU KaK YHHBEPCAJIHHOM SI3BIKE
HAyKU ¥ TEXHUKH.

Iensie uncna. J[poOu, MpOIEHTHI, parioHaTbHBIE
yucita. Mogyis (a0CoIoTHAs BEIMYKMHA) YUCIa.
JlericTBUTENBHBIC YHCIIa. Beckoneunsie
JIECATUYHBIE TpoOu. Pacmupenne NOHATHS YUCIia;
HaTypaJbHbIE, TeIble, paroHa bHbBIE u
UppalyoHanbHbIe yucna. [lepuoagmyeckue u
HETePUOIMYCCKIE NeCATHYHBIC ApoOu. Moayib
qHCIIa.

1. Kakoe U3 9ucen sIBISICTCS LEIbIM?
A) 4,3 bB)0,33 B)-12 TI) 13,7
2. Kakoe u3 uuncen sBISIOTCS UPPALHOHATIBHBIM ?
A) 1,34 b) 3,4(89 B)5,1011011101111 I) 1560

3. UppannoHaisHbIe YUCIIa — 3TO. ..

A) 4mcia, npeacTaBUMBIE B BUI€ OOBIKHOBEHHON HECOKPATHMOM APOOH.
b) uucna npencTaBUMbIE B BHJIE JECATHYHOM APOOH.

B) uucna, npeicTaBUMBIC B BUJI€ OECKOHEYHOM MEPHOAUIECKON TPOOH.
I') uucna, npejcTaBUMbIE B BUjIe OECKOHEUHON HEMEPUOIHIECKOil ApOOH.
5. Iepuox npobu 3,418318318 paseH...

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

4. [leiicTBUTEIBHBIC YKCia 0003HAYAIOTCS OYKBOU

A Z FQ BR IN
5. PanponansHble yuciaa — 3T0. ..
A) umcna, npejcTaBUMbIE B BUJIe OECKOHEUHON HEMEPHOANUECKON IPOOH.
b) uncna, npeacTaBUMbIe B BUE OOBIKHOBEHHOM HECOKPATUMOM IPOGH.
B) uncna, UCIIOB3yEMBIE TIPU CYETE.
I') yucia, npejcTaBUMBIE B BUJIE JECATHYHOMN APOOH.
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6. ParioHanbpHbIC YHCIa 0003HAYAIOTCS OYKBOW?
A Z BFQ BR IN
7. Kakue uncna o6o3naqatorcst Oyksoir Z ?
A) paunoHanbubie uncna; b) neicTBUTENbHBIC YHCIIA;
qpcHa; I nenele yncoa.

B) HatypanbHbie

Ymeem:

Bumers MaTeMaTHUYecKyl 3amady B APYTHX
JMCIUTUTMHAX, B OKPYKAIOMICH JKH3HH;

YMEHUS MOHUMATh " HCTIOJTb30BaTh
MaTeMaTHYCCKUE cpencTBa HATTSITHOCTH
(prcyHKH, dYepTEXH, CXeMbBl W Ap.) JUIA

WUTIOCTPAIMH, MHTEPIPETALNH, apTyMEHTAIHH,
COCTaBNIATh MaTeMaTH4YeCKHe MOJEIN U pelaTh
NPaKTUKO - OPUEHTHUPOBAaHHBIE 3aJayd M3
pa3nuuHBIX OOJacTeil HAayKd W IPAaKTHYECKOH
JESITEIbHOCTH.

1. Banouka iorypra crour 14 pybneii 60 xoneek. Kakoe nambosnbiiee
KOJINYECTBO OaHOUYEK HOrypra MOKHO KynuTh Ha 100py0ieit?

2. Jlnst pemonTa Tpebyercst 63 pysioHa 0060eB. 1 mauka Kies paccunraHa Ha 6
pysoHoB. Kakoe MUHHMaNbHOE KOJIMYECTBO IMadyeK OOOMHOro Kiest Hy>KHO
KYIIUTh JUIS TAKOTO PEMOHTA?

3. AHA KynnJia IpOe3THON OMIIeT Ha MecsI] U cieliana 3a mecsi 41 moe3nky.
CKoIbKO pyOJIeii OHA COKOHOMMIIA, €CiH mpoe3aHoit omier crout 580 py6-
Jel, a pasoBas noesznka — 20py0ieii?

4. Mama otnpaBmwia SMS-coo0IiieHss ¢ HOBOTOJHUMHU IO3/PABICHUIMU
cBouM 16 npy3esam. Croumocth ogHoro SMS-coobuienust 1 py6ns 30 kore-
ek. Ilepen ormpaBkoii coobuienust Ha cyery y Mamm Obuto 30 pyOuieid.
Ckounbko pyOueit ocranercst y Mamm nociie OTIpaBKH BCEX COOOICHU?

5. [aBen VBaHOBMY KyNHJ aMEPUKAHCKUH aBTOMOOWIIb, CIIUJAOMETP KOTO-
pOro IOKa3bpIBaeT CKOPOCTh B MMJISAX B 4ac. AMEPHUKAaHCKas MW paBHa
1609M. KakoBa CKOpOCTH aBTOMOOHIISI B KHJIOMETPAx B 4ac, €CIIH CIHIO-
MeTp IoKa3biBaeT 65 Muits B yac? OTBET OKPYIJIMTE A0 LIEIO0r0 YUCIa.

6. YcraHOBKa IBYX CUETYMKOB BOXBI (XOJOAHOW W ropsiueit) crour 3300
pyOaeii. /10 yCTaHOBKH CYETYMKOB AJIEKCAHID IUIATHII 32 BOAY (XOJOIHYIO
u ropsiuyio) exemecsiuHo 800 pyo6uneit. [Tocne ycTaHOBKH CUETYMKOB OKa3a-
JIOCh, YTO B CpPEJHEM 3a Mecs oH pacxoayet Boabl Ha 300 pyOueit MeHbIe
IpH Tex ke Tapudax Ha Boay. 3a KaKoe HaMMEHbIIEe KOJIMYECTBO MECSIIEB
IpH TeX ke Tapudax Ha BOAY YCTAaHOBKA CYETINKOB OKYITUTCS ?

Hmeem npakmuyeckuil onvim:

I'paduueckas HHTEpIIpeTanus YpaBHEHHH,
HEPaBEHCTB C JByMsI HEU3BECTHBIMU U UX CUCTEM.
MonenupoBaTb pealbHble CHUTyallUd Ha S3bIKE
anreOpbl, COCTaBIATh yYpaBHEHHS M HEpaBCHCTBA
M0 YCJIOBHIO 3aJadH;, HCCIEHOBAaTh HOCTPOCHHBIC
MOJIENTN C UCTIOF30BaHUEM almapaTa aireOpsl.
MonenmupoBaTh peaibHBIE CUTYallHd Ha S3BIKE
TEOMETPHH, HCCIEI0BAaTh NOCTPOCHHBIE MOJEIH C
WCIIONIb30BAaHUEM TC€OMETPHUECKHX TMOHATHH U
TeopeM, amnmapara anreOpHl; pemars
MpPaKTUYECKHE 3aJa4l, CBA3aHHBIE C HAX0XKJICHIEM
TeOMETPUYECKUX BEIUUYHH.

1. TBopueckuii nmpoekt «Yucna ®udonayun. CBoiicTBa U NIPUMEHEHHE NPU
peLIeHNH 3aau».

2. TBopueckuii npoekt «Hucia Mepcena. CoBepuieHHble uynciia. Teopema
Olinepa».

3. TBopueckwii MPOEKT
®opmyna J[>KOHCOHA».

4. Tpopueckuit mpoekt «[paduueckas WHTEpHpeTaNds YpPaBHEHHH,
HEPABEHCTB C JBYMS HEU3BECTHBIMH M UX CHCTEM».

5. TBopueckuii poekT «MoaenTupoBaHre PeaTbHBIX CUTYAIlUN Ha S3BIKE
anreOpbl ¥ TEOMETPHI».

6. TBopueckuii mpoekT «[IpakTHKO — OpUEHTUPOAHHBIE 331241 110
TEOMETPUU».

«Yucna @Dpobennyca. Teopema CuibBecTpa.

PIT 4
Bnanenne craHgapTHeIMH TpUEMAMHU  pPEIICHUS

pamroOHAJIBHBIX W HPPAMAOHAIBHBIX, IIOKAa3aTCIbHBIX, CTCIICHHBIX,

TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ M HEPAaBCHCTB, UX CHUCTEM, HMCIIOJb30BAHMEC I'OTOBbLIX KOMIIBIOTCPHBIX MPOrpaMM, B TOM YHCJIC
JUIA TIOUCKA NyTHU PCIICHNA U WTIOCTpAalluy pCIICHU S ypaBHeHI/Iﬁ 1 HCPABCHCTB.

3naem:

Ypasnenus u nepasencmea

OIpENICIICHUE PABHOCWIBHBIX YpPaBHCHUH, KOT/a
MOSIBIISIIOTCSI  TIOCTOPOHHHE KOPHH, MTPOHCXOINT

norepsi  KOpHEH;  ompeneneHue ©U  BUAbI
HPpaIMOHAIILHOTO, MOKa3aTeabLHOrO,
norapuMuIECcKoro, TPUTOHOMETPUIECKOTO

yPaBHEHUI, HEPABEHCTB M MX CHUCTEM; OCHOBHBIE
npueMbl  (aJITOPUTMBI) PEIICHUST YpPaBHEHHH |
HEPABEHCTB.

1. [TonOop nHpopManmu K IBpUCcTHUECKON Oecene 1o Teme «Teopust
YpaBHEHHI Y HEPABEHCTB».
2. OnuHaKOBBIE JIU PELICHUS] IMEIOT HEPaBEHCTBA

X_i >0 u(x—5)[( X+ 1) > 0. PaBHOCHJIBHEI JIX OHU?

3. CocTaBbTe QJITOPUTM PEIICHHUS IPOCTEHIINX TPUTOHOMETPHIECKUX
YpaBHEHHH.

4. CocraBbTe aITOPUTM PELICHHs NPOCTEHIINX OKA3aTEeIbHBIX yPaBHEHHUH.
5. CocTaBbTe aJITOPUTM pELICHHs IPOCTEHIINX JIOTapHPMUIECKIX
YpaBHEHHH.

6. CocTaBbTe aJITOPUTM PEILICHUS TPOCTEHIINX HPPALUOHAIBHBIX
YpaBHEHHH.

Ymeem:

Ypasnenus u nepasencmea

pemiaTh ~ pPalMOHANbHBIC,  IOKA3aTCIbHBIC W
Jorapu()MUYCCKHEe YpPaBHCHHS W HEPABEHCTBA,
npocmetiwue UpPayUOHAIbHbIE u

mpucoHomempudecKue ypasHeHus, ux Cucmemaol,

()~

X2 +x

(7) *

=77 .

1. Pemnte ypaBHEHUE
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COCTaBISITh YPaBHEHHWA U HepageHcmed TO
YCIIOBHIO 3a/1a4y, HCTIONB30BaTh TUTS
OpUOMMKEHHOTO — pelieHHs  ypaBHEHWH U
HepaBeHCTB (rpaduueckuii MeTon); H300paxkaTh
Ha  KOOPAWHATHOM  IUIOCKOCTH  MHOXECTBa
peuIeHni MPOCTEUIINX ypaBHEHUN U UX CUCTEM.

2" +16

2)(

= 10;
2. PemnTe cuCTEMy HEPaBEHCTB

log,,, (x-2)<0.
3. Perte HEPaBEHCTBO SEQ\/é)ZX - lOEQ\/TB)x + 3 C

4. Pemmte ypaBrenue 2 Sin” X— 3sin x(cos ¥ 4cds %
5. Pemre ypapuenne 36016 — 91012 + 4819=

6. Pemnte HepaBeHCTBO (X2 +3x- 10) 2X + 5x+ 22 C.

Hmeem npaxmuueckuii onvim.

Ypasnenusn u nepasencmea

Pemate pammoHaNbHBIE, TPUTOHOMETPUYECKHE,
MoKa3aTesbHble, Jorapu@MUUecKue ypaBHEHUS U

HEpaBEHCTBa, W WX CHUCTEMBIL. 3agayd C
napaMeTpoM.
U300paxaTh HAa  KOOPAMHATHON  IUIOCKOCTH

MHOXECTBA PELICHUH NMPOCTEHIINX ypaBHEHUH U
UX CUCTEM.

Iloctpoenuss u  uccregOBaHUS
MaTeMaTHUECKUX MoJeneil.

MPOCTENIINX

1. TBopueckuii MPOEKT « PamMoHaNbHBIE YpaBHEHHS W HEPaBEHCTBA, U HX
CHCTEMBI. 3a7aull ¢ TapaMeTPOM>».

2. TBopueckuit mpoekT «ppannoHanbHbIe YpaBHEHUS U HEPABEHCTBA, U X
CHUCTEMBI. 3a7aull C TapaMeTPOM>».

3. TBopueckuii IpoeKT «I pUTOHOMETPUYECKHE YPaBHCHUS U HEPABEHCTBA, U
UX CHUCTEMBI. 3aa4H C TTapaMeTPOM».

4. Tropueckuii npoekT «[loka3aTenbHbIe ypaBHEHMS U HEPABEHCTBA, U UX
CHCTEMBL. 3a7auil ¢ HapaMeTPOM>».

5. TBopueckwuii npoekT «Jlorapudmuueckre ypaBHeHNS 1 HEPABEHCTBA, U UX
CHCTEMBL. 3a7aull ¢ HapaMeTPOM>».

6. TBopueckuii mpoekT «I paduyecko - pyHKINOHAIBHBIE CIIOCOOBI
pelIeHNs ypaBHEHHH U HEPABEHCTB, U UX CHCTEM.

PIT7

CchopMHpOBaHHOCTD TIPENCTABICHUA O TMpoIeccaX W SBICHHUAX, HMCIONINX BEPOSTHOCTHBIM XapakTep, O CTaTHCTUYECKHUX
3aKOHOMEPHOCTAX B PEaJbHOM MHpE, 00 OCHOBHBIX MOHSATHAX >JIEMECHTAapHOW TEOPHUH BEPOSTHOCTEH; yMEHHH HaXOAWTh W
OIICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITHH B TIPOCTEHIINX MPAKTUIECKUX CHUTYalMsIX M OCHOBHBIE XapaKTEPHCTHKHU

CHy‘IaﬁHHX BCJIIMYHWH.

3naem:

Dnemenmol KOMOUHAMOPUKU, CHMAMUCMUKU U
meopuu eepossmuocmeil

TabIUYHOC ¥ TpauuecKoe  MPE/CTABICHHE
JMAHHBIX;  (OPMYJBl  YHCJIAa  TCPECTAHOBOK,
COYCTAHUH, pa3MEIICHUH; aJrOPUTMBI PEUICHHUS
KOMOWHATOPHBIX ~ 3a/a4;  JJIEMCHTApHbIC U
CIIOXKHEIE COOBITHS, BEPOSTHOCTh U
CTaTUCTHYECKAs YaCTOTA HACTYILICHHS COOBITHS.

1. BappanioHHBIM pSI0M Ha3bIBAIOT ...

Pa3zmax BBIOOpKH R—3TO pa3HOCTb MEXIY ...

2. CpeqHUM 3HaY€HUEM BBIOOPKH HA3bIBAIOT ... ...

3.Moga M, —3To0 3HaYCHHE PIIEMEHTa BHIOOPKH,
BCTpEYaromieecs. . ...

4.Menuana M_ - 3TO TaKk Ha3bIBAEMOE CEPEAMHHOE 3HAUCHUE
5. JlaiiTe onpeneneHus NOJIUTOHA YaCTOT U THCTOTPAMMBbI
4acToT.

6. 3anumuTe GopMyny i HAXOKICHUS MAaTEMaTHYECKOTO
OKUIAHUS.

7. BoiOpanHbie (W11 BBIOpaHHBIC M Pa3MEIIEHHBIC) TPYIIITbI
9JIEMEHTOB Ha3bIBAIOT COCOUHEHUAMU. TpU OCHOBHBIX BUJA.. ..
8. 3anmmuTe GopMyIIbl A1l BBIYUCICHUS NEPECaHOBOK:

0e3 MoOBTOpeHU P, =~ ¢ IOBTOPEHUSIMU

P (kiikyioiky) ==

9. 3anmmuTe GOPMYITBI AJIs1 BEIYUCICHUS pa3MeueHull
6e3 moBTOpeHMI Af =~  C MOBTOPEHUSAMH Af ==
10.3anumute GOpPMYIIBI 17151 BEIYUCICHUS COYemanuli.
6e3 moBTOpeHnit Cf =~ ¢ moBTOpeHHsiMH C¥ ==

11.3anumute GopmMyay YMHOKEHHUS BEPOSITHOCTEH JIBYX
3aBHCUMBIX COOBITHI P(AB)= ......

12.3anumure GopMyay YMHOKEHHS BEPOSITHOCTEH JIBYX
HE3aBUCHMBIX COOBITHIT P(AB) = ......

Ymeem:

Dnemenmol KOMOUHAMOPUKU, CHIAMUCMUKU U
meopuu eepoamuocmeil

MopenupoBaTh pealibHble CUTYallud Ha SI3bIKE
TEOPUU BEPOSITHOCTEHN M CTATHUCTUKH, BHIYUCIISATE B
MPOCTEHIINX CIy4asX BEPOSATHOCTH COOBITUH.
Pemare mnpocreiiiine KOMOWHATOpPHBIC 3aJa4yu

1. CkonpkuMHU crIocOOaMHU MOXKHO KYNHTH NMHHKAK W OPIOKH, €Clid B
MarasuHe ecThb / BU/IOB TUJKAKOB U S BUJOB OpIOK?

2. CKONbKUMH crioco6amu MOXHO BbIOpaTh 4 Mapku n3 10 mapok?

3. B xopsune nexar 6 Oenbix mapoB u 8 uepHbIX. CKOJBKUMHU
Croco0amMy MOXXHO JIOCTaTh M3 9TOW KOp3MHBI 2 OenblX mapa u 2
YEepHBIX ?

4.V Camm B nomMamHed OMOJIMOTEKE ecTh 8 HCTOPUUECKHX POMAHOB.
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METOAOM Mepebopa, a TakkKe C HCIIOJIE30BaHUEM
W3BECTHBIX (POPMYI; BBIYHCIATH B TPOCTEHIINX
CIydasiXx BEpPOATHOCTH COOBITHH Ha OCHOBE
MOJICUETA YHCIIa HCXOIO0B.

Iletst xo4er B3ATh y Hero 2 moObix poMaHa. CKOJBKMMH CIIOCOOaMuU
MOJKHO C/IEJIaTh 3TOT BBIOOP?

5. HUcnons3ys mubpper 0, 2, 4, 6, cocraBbTe BCE BO3MOXKHBIC
TPEX3HAYHBIE YKCIIA, B KOTOPBIX HU(PHI HE TOBTOPSIIOTCS.

6. CKOJBKO CYIIECTBYET DPa3IMYHBIX HYETHIPEX3HAUHBIX YHCEN, B 3aIHCH
KOTOPBIX UCTIOJIB3YIOTCS TOJIBKO YETHBIE [IHU(PHI.

7. Y4eHUKyY MpeIJIoKIIN HAUCATh Ha JOCKE JI000€ HATYypaIbHOE YKHCIIO OT
100 mo 200.HaitmuTe BEpOATHOCTH TOTO, YTO 3TO YUCIIO HEYETHO?

8. UrpanbHyio kKocTh Opocwin IBax/pl. Haligure BEPOATHOCTH TOTO, YTO
MPOU3BE/ICHHE BBIMABIIMX YUCEN MEHbIe 25.

9. Cneunamuer Bbiclieidl kBamudukammu cobupaer 40% npubopos,
HaJIeKHOCTh KOTOphIX paBHa 0,95 npubopoB, HaEKHOCTh KOTOPHIX paBHA
0,75. OnpenenuTh BEPOSITHOCTh TOTO, YTO CIyYallHO OTOOPaHHBINA MPHOOP
OyneT paboTaTh 6€30TKa3HO.

Hmeem npaxmuueckuii onvim.
Dnemenmovl KOMOUHAMOPUKU, CMAMUCMUKU U
meopuu eepoamuocmeil

aHaIn3a peanbHBIX YHCIIOBBIX JAHHBIX,
IPE/ICTaBICHHBIX B BUJE AUArpaMM, rpa)KkoB;

aHajIM3a nHdpopManuu CTaTUCTUYECKOTO
xapakrepa. OLEHKa BEpPOATHOCTEH HACTYyIJICHUS
coObITHl B MPOCTENIINX NPaKTHYECKUX
CUTYaIsIX. OcyuiecTBasITH MpPaKTUYECKHE

pacdetsl o (opMyJIaM; MOJIb30BATHCSA OLCHKOU U
MPUKAIKON TIPY IPAKTHUECKUX pacyeTax.

1. Vuenuk BbIMUCan W3 AHEBHHKA CBOM OTMETKH 3a MapT. Bor dro
nonyuwiocs: 4;4:3;2,5,3;3;4;5,4;4;4,5,4,2,4,4,5,3;3.
A) CocraBbTe CrpyNmUPOBAHHBIN s ITHX AAHHBIX.
B) Yemy paBHa MOJa 3TOr0 U3MEPEHHS M KaKOBa €€ KPaTHOCThH?
B) BeimuniuTe Tabauiy pacnpeaeiaeH s JaHHbIX.
I') HaiiauTe cpeaHee 3HaYeHHE OTMETOK 32 MapT.
2. Beruucanre 4acToTy B OporeHTax (¢ TOYHOCTBIO O HMEPBOU JECATHYHON
dper) Oykeel «O» B qeycTuimn M.YO. JlepmonTOBa
«beneeT nmapyc oquHOKUHN,

B tymane mops rosryoom !...»
(3HaKu MpeNUHAHKS U TPOOEITbI HE YYUTHIBAKTE).
3. TBopueckuii mpoekt «Dopmyia dbuaoma HerotoHa. CBoiicTBa
OorHoMHUaNbHBIX K0dddunmenToB. Tpeyronsauk [Nackans».
4. Taopueckuii mpoekT <«JIpUMEHEHHE CTAaTHCTHYECKUX METO/IOB B
Pa3IMYHBIX OTPOCISIX: MEANIMHA; 00pa30BaHUE; SKOHOMUKA U JIP.>.
5. TBopueckwuii npoekT «/ICTOKN TeOpHH BEPOSITHOCTEH: CTPaxoBOE JIEJIO,
azaptble urpsl. I1. ®epma u b. INackans. 5. bepuynmu. A.H.Konmoropos».
6. TBopueckuii mpoekT «Banaua Jleonapao Iuzanckoro (OPudGoHayyun) o
KpoJIMKax, yncia GuboHaydn. 3aava o maxMaTHO! TOCKEe».

39man

PI1

c(hOopMHPOBAHHOCTH OCHOB CAMOPA3BHUTHS W CAMOBOCITUTAHHUS B COOTBETCTBHH C OOIIECYECIIOBEYSCKIMH IIEHHOCTSIMU M HcaTaMU
TPAKIAHCKOTO OOIIECTBA, TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSTEIHHOM, TBOPYECKONW U OTBETCTBEHHOM NIEATEIHHOCTH.

3naem:

IopTper cTyneHTa yCHEUHOTo MO JUCIUTLINHE
MaTeMaTHKa.

CaMOOLICHHBAaHHE W OIICHUBAaHUE
JEATEIIHOCTU ce0s M CBOUX CBEPCTHUKOB.
ITocTpoeHne COOCTBEHHOM TPAEKTOPUH
o6pazoBanus (COOCTBEHHBIE CPEACTBA YIEOHOM
JEATENHLHOCTH).

MoTHBEI caMOPa3BUTHSA U CaMOOOpPa30BAHNS.

yueOHOM

B cB0oOOHOM (hopMEe MUCHMEHHO OTBETUTH HA BOIIPOCHI:

1. Kak Tl cudTaenib, KOr0 MOXHO Ha3BaTh XOPOIIMM CTyIEeHTOM (IO
maremaruke)? Ha3oBu kauecTBa XOPOIIEro CTyaeHTa (0 MaTeMaTHKe).

2. Cuuraenib v Thl ce0st XOPOIIUM CTYACHTOM (II0 MaTEMaTHKE)?

3. Eciii HeT, TO 4eM Thl OTIMYALIIHCS OT XOPOLIEro CTyIeHTa?

4. Yto HYXHO, 9TOOBI MOXXHO OBUIO yYBEpEHHO cKa3aTh Ipo ceds: «I —
XOPOIIMH CTYACHT, H3YYAIONINA MAaTEMATHKY»?

5. Kpumepuu oyenueanus. aneKBaTHOCTH BBIJCICHUS KAdeCTB XOPOILIETO
crymenTa (YCIIEBaeMOCTh, BBITIOJIHCHWE HOPM YHHBEPCHTETCKON >KHM3HH,
MOJIOXKHUTENBEHBIC OTHOIICHUSI C COKYPCHHKAMU U MPETOIaBaTeieM, HHTEPEC
K 00yueHuto, MoTuBaiwus). Yto Obl ThI eimé 106aBun?

6. [TopTper syumiero CTyAeHTa, U3yJarolIero MareMaTiky. Kakoii oH?

Ymeem:

ITocTanoBka u MpUHITHE LEIEH MpencTosmen
JICSITEIBHOCTH, OMPECIICHIE TMYHOCTHOTO
CMBICJIA €€ C TOUKH 3PEHUSI OTIpEeCSICHUS] CBOETO
MeCTa B COBPEMEHHOM OOIIIECTBE.

Bo3MOXHOCTE  CAMOCTOSITETTBHOTO  YCIIEITHOTO
YCBOEGHUSA HOBBIX 3HAHUH, YMEHUN u
KOMIIETEHTHOCTEH, BKIIIOYas OPTaHHU3AIHI0 yCBOE-
HUS, T. €. YMCHHSA YUUTHCA.

OcBoeHne 0OMIeKyIbTYpHOTO Hacnenust Poccun u
00IIEMUPOBOTO KYJIBTYPHOTO HACTICIUS.
ChopMUpOBAaHHOCTU YUCOHOM JIESITEIEHOCTH
OpPHEHTALIUsI HA COJICPKAHUEC U TPOLECC YUCOHOM
JICATCIILHOCTH.

CrnocoOHOCTH K IPOEKTHPOBAHMIO CBOEH yueOHOM
JICATCIILHOCTH.

Heposoe 3a0anue «Mos Bcenennas - mamemamura»
Lenv: popMupoBaHHe IMIHOCTHON pedeKCHy, HAPaBICHHON Ha
OCO3HAHKE MOJAPOCTKAMHU CBOUX MOTHBOB, OTPEOHOCTEH, CTPEMIICHUIA,
JKENIAHUIA U OOYKICHUI B IOCTPOCHUH COOCTBEHHOM TPACKTOPHH
obpasoBanus (COOCTBEHHBIE CPEACTBA YUEOHOM IEATEILHOCTH), U OLICHUBAHHE
YPOBHS WX cHOPMHPOBAHHOCTH.
Bospacm: 15-17ner.
Yuebuvie oucyuniunvl. MaTeMaTuka.
Dopma  eblnOIHEHUS  3A0AHUSL
PYKOBOJICTBOM ITPENOAaBaTEIIsL.
Mamepuansi: anbOOMHBIE JINCTHI, [IBETHBIC KapaHIAIIH.
Onucanue 3adanus: CTYACHTaM TIPEAJAralOT Ha aJIb0OMHOM JIACTE
HAPUCOBATh OKPYKHOCTH — OJIHY B IICHTpPE, & BOCEMb BOKPYT He€. 3aTem
COCIIMHUTh JIUHUAMU-TYYaMU [CHTPAJIBHYIO OKPY)XHOCTh C OCTAJIbHBIMH
OKPYXXHOCTSIMH-TUIAHETAMU. B ILIEHTpaJIbHOW OKPYKHOCTH HAmucath OYKBY

rpymnmoBast paboTa ydJamuxcs II0A
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«$I»,a B Ipyrux — OKOHYAHMSI CJICIYIOUIUX MPEII0KESHHM:

1. 51 myuie Beero (pelnaro, pUCYIO, BBITIOIHSIIO YEPTEK H JP)...

2. Mos nro6uMas TeMa 110 MaT€MATHKE. ..

3. S nyumie Bcero ymero (mucarthb pedepar, co3iaBarh MPEe3eHTAIUIO0, HCKATh
JUTEpaTypHBIC HCTOYHKKH, TOIOUPATH 3a7a4u U Jp — yueOHas
JeSATEIBHOCTB)....

4. MHe B MaTEMaTUKE UHTEPECHO. ..

5. W3yyast MaTeMaTuKy, s CMOTY...

6. 41 GBI pacckasall, Hay4rJI CBOErO Jy4IIero apyra (I10 MaTEMATHKE)...

7. Mowu OKHUIAaHUA OT U3YYCHHUS IPEAMETa MaTCMATHKA. ..

8. MeHs n3ydcHre MaTeMaTHKH MO0YKIaerT. .

CTyIeHThl CPAaBHUBAIOT CBOU OTBETHI, IPOBOIUTCS IPYIIIIOBOE OOCYKICHHE.
IpenonaBaTeins 3aAaET BOMPOCH! IS 00CYKICHHUS: YTO HOBOTO BBI Y3HAIIH O
cebe? Kak MOryT BaM IPUTOUTHCS TTOJIYUECHHBIE CErO/IHs 3HAHUS ?

Hmeem npaxmuueckuii onvim.

B pasButum y4eOHOI nesTenbHOCTH U €€ Mo-
TUBAIHH:

1. OcBocHHE yYaNTUMHUCS OTICIBHBIX YUCOHBIX
JIEHCTBUH, CHUTYallMOHHBIM TMO3HABATEIbHBIH
UHTEPEC U MOTHBALIHUS.

2. OObenuHeHne y4eOHBIX  JICHCTBHH B
HEIOCTHBIH  aKT  y4eOHOW  JeATeNbHOCTH,
YCTOWYHMBOCTh ITIO3HABATENIFHOTO HMHTEpeca W
CTaHOBJIEHUE CMBICIO00pasyloniel QyHKIuH
MI03HABATEIIFHOTO MOTHBA.

3. Cucrema yaeOHOI IESITENBLHOCTH,
0000MIEHHOCTD, YCTOWYUBOCTH U N30UPATEITHHOCTh

IMO3HABATCIbHBIX HUHTEPECOB, JOMUHUPOBAHUC
MO3HAaBaTCJIbHBIX HUHTEPECCOB B nepapxummn
MOTHBaHHOHHOﬁ CHUCTCMBI, MPpUHATUEC
MMO3HAaBaTCJIbHBIM MOTHUBOM (byHKIII/Iﬁ

H06y)K,H€HI/I${ nu CMI)IC.H006pa30BaHI/I${.

Heposoe 3a0anue «4emooan»

Lenb: popmupoBaHre INYHOCTHON U KOMMYHHUKATUBHOU ped-
JIEKCHH, OCO3HAHKE TIOJPOCTKAMHU CBOMX KayeCTB U MOTHBOB. B
Urpe MposIBISIETCS BHUMaHWE, HaOM0AaTeIbHOCTh, TAKT MO OTHO-
IICHHUIO K CBOUM COKYpcHUKaM. CTyIEHTBI ydaTcs

aQHAJIM3UPOBATh CUTYALIMIO, CPABHUBATH, I0KA3bIBATh, yOek1ath,
OBbITh TEpPIUMEE IPYT K JIPYTY.

Bospacr: 15 -16ner.

®dopMa BBITIOIHEHHUS 33JaHUsI: TPYIIIIOBAs UTPA CTYACHTOB O] PYKOBOJCTBOM
npernoaBaTens.

Marepuai: KOHBEPTHI.

Onucanue 3aJaHusi: OJIUH U3 YIACTHUKOB UTPhI BRIXOAUT U3 AyUTOPUH, A
Jpyrye HauMHAIOT eMy coOuparh «demoaan». OHM Ha3bIBAIOT TE KAU4eCTBa,
KOTOpBIE TOMOTAIOT 3TOMY YEJIOBEKY B O0YUCHHUHN MATEMATHKH, H
OTpHLIATENIbHBIE KAUeCTBa, KOTOPBIE MEIIAIOT EMY CTPOHTH JIPYIKECKHE
OTHOIIICHHS C IPEAMETOM MaTeMaThKa, HaJl KOTOPBIMU €My HaJl0 paboTaTh,
9TOOBI OT HUX U30aBUTHCSI.

3areM KaKI0e Ka4ecTBO 0OCYKIal0T U OOJBIITMHCTBOM T'OJIOCOB BBIOUPAIOT 5 —
7 xauecTB. [1ocie 3TOro Mx 3a4YUTHIBAFOT TOMY, KTO BBIXOMII H3 ayIUTOPHH.
DTOT CTYACHT UMEET MPABO 3a1aTh TOJHKO OMH BOMPOC, €CIH €MY YTO-TO
HEMOHATHO. Vrpa nmpoaomkaeTes 10 TeX 0P, MOKA eCTh KEJIAFIIUE Y3HATH O
ce0e MHEHUE COKYPCHHKOB.

B KoHIIe UTPBI TOT, KTO Y3HAI HHPOPMALIUIO O ceOe, OTBEYaeT Ha BOIPOCH:
1. Yto HOBOTO THI Y3HAN O ceO€ BO BPEMsl 3aHSATHI IPYIIIIbI?

2. Y970 HOBOTO THI Y3HAJ O APYTHUX JIFOMIX ?

3.Yto THI XOTE OB H3MCHHUTH B Ce0C M0 UTOraM paboThI B Ipyrie?

4. KakuM 00pa3oM Thl COOMPACIIBCS 3TO CACIATh?

OTBeThI Ha 3TH BONPOCHI YICHUK 3AMKCHIBACT HA JIUCTE OyMard U MmoMeiaer
ero B kouBepT. KoHBepT moamnuchiBaercss W OyJeT OTIPABICH ajpecaTy
4yepe3 MecsIil.

PM1

BJIaJICHHE HaBBIKAMH I103HABATEILHOM, y‘Ie6HO-HCCHeHOBaTeHBCKOﬁ n HpOGKTHOﬁ JACATCIBHOCTH, HABBIKaAMHW pPa3pCHICHUA
npo6neM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATCIIBHOMY IIOMCKY MCTOJIOB PCIICHUA MNPAKTHYCCKUX 3ada4d, NPHUMCHCHHUIO

Ppa3JIMYHbIX MCTOJOB ITO3HAHWA.

3naem:

CTpyKTypy NpPOEKTHOM M HCCIIEA0BATEIbCKOM
JICATCIBHOCTH, KOTOpas BKJIOYaeT  oOIme
KOMITOHCHTBI:

1. TTocraHoBKa MpOOJIEMBI, CO3/IaHUE TIPOOIEMHOM
CUTyalluy, oOecTeYnBaromeli BO3HIKHOBEHHE
BOIIpOCa, apryMEHTHPOBAHHWE AKTYyaJbHOCTH
POOJIEMBI.

2. BpigBmkeHue runotesbl, (GopMmyaHpoBka

TUIOTE3bI H PACKPHITHE 3aMBICIIA HCCIICIOBAHNS;
3. [nanupoBanue HCCIIEZI0BATEIIbCKUX
(mpoekTHBIX) paboOT W BBHIOOP HEOOXOAUMOTO
HUHCTPYMEHTApHSI.

4. Tlouck pelieHusi MPOOIEMBl, MPOBEACHHE
uccre1oBaHus (POSKTHBIX PaboT) ¢ MO3TAMTHBIM

1. TIlocranoBka mpoOiEMBI, CO3laHUE  MPOOJIEMHON
obecrieunBaronield  BO3HHMKHOBEHHWE  BOIPOCaA,
aKTyalbHOCTH 1podiemsl. [IpuBennTe npuMepsl.

2. BobuiBiwkeHue THUNOTE3bl, (OPMYJIHPOBKA THIIOTE3bI M  PACKPBHITHE
3aMbIcia uccaenoBanus. [IpuBeaure npuMepsl.

3. IlmanupoBaHWE WCCIECIOBATEIBCKUX (IPOSKTHBIX) paboT u  BHIOOP
Heo0X0aUMOro HHCTpyMeHTapus. [IpuBeauTe npumMepsl.

4. Tlouck peweHust MPOOIIEMBI, POBEACHUE HCCICHOBAaHMS (IPOCKTHBIX
paboT) ¢ mMOATAmHBIM KOHTPOJIEM M KOpPpeKImel pe3ysibTaToB. IlpuBeaunte
IPHMEPHI.

5. TlpeacraBnenue (M3JI0KEHUE) PE3YIbTATOB UCCIICAOBAHUS WM IPOIYKTA
HPOEKTHBIX PabOT, €ro OpraHu3alys C LEIbI0 COOTHECEHHS! C THIIOTE30H,
oopMiIeHHE PE3YyNIBTATOB JEATENPHOCTH KaK KOHEYHOrO MpPOJYKTa,
(opmynupoBaHie HOBOTO 3HaHU. [IpuBeanTe MpUMEpHI.

6. O0cy>xeHre U OlleHKa MOJyYEeHHbIX Pe3yJbTaTOB M NPUMEHEHUE HUX K

CHUTYyaIlNH,
apryMEeHTHPOBaHHE
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KOHTPOJIEM M KOPPEKINEH PE3yIbTATOB.

5. TlpencraBneHue (U3M0XKEHUE) PE3YIbTATOB
WCCIIEJIOBaHMS WM NPOAYKTA MPOEKTHBIX paboT,
€ro OpraHu3alys C 1LEIbI0 COOTHECEHUs C

THIIOTE30H, odopmircHHE pe3yibTaToB
JICATCIBHOCTH ~ KaK  KOHEYHOTO  IPOJYKTA,
(hopMyIHpOBaHUE HOBOT'O 3HAHHS.

6. OOcyxaeHne W  OICHKA  IOJYYCHHBIX

pe3yJIbTATOB HW TNPUMEHCHUE WX K HOBBIM

CUTyanusMm.

HOBBIM CHUTYaIsiM. [lpuBeanuTe mpuMepsl.

Ymeem:

1. Bunets npobiemy.

2. CTaBUTb BOIPOCHIL.

3. BolBUrath runoTessl.

4. CTpyKTypHUpOBATh TEKCTHI.

5. JlaBath onpesiesieHUE MOHSTHSIM.

6. [nanupoBaHue HCCIIEZI0BATEIbCKUX
(mpoekTHBIX) paboT u  BBIOOP HEOOXOIMMOroO
HUHCTPYMEHTApHSI.

- BBIOCJICHHE  MaTepuana, KOTOpbId  Oyaer

UCIIOJIL30BaH B UCCIIEN0BAHUU
- mapameTphl (IOKa3aTeyd) OLIEHKH,
(KOJIMYECTBEHHBIE M KAYECTBEHHEIE);

- BOIIPOCHI, TIPeJIaraeMple Uit O0CYKAEHWs, U TIP.

aHaJmn3a

7. Tlowck pemienns TmpoOIEeMbl, TPOBEIACHUE
uccieoBaHuil (IMPOEKTHBIX PaboT) C TMO3TAMHBIM
KOHTPOJICM M KOPPEKIUCH Pe3yIbTaTOB BKIIFOYAIOT!
- YMEHHE Ha0JI0IaTh;

- YMCHUS ¥ HABBIKH MIPOBEICHUS IKCIICPUMECHTOB,;
- YMCHUE JIeJIaTh BBIBOJBI U YMO3AKITFOUCHHS;

- OpraHu3alMio HAOJIOJCHUS, IUIAHHPOBAaHHE H

MPOBEICHHE MPOCTEHIINX OIIBITOB hinvs
HaXOoXJIEHUS HeoOXoauMoW wuHPOpMaMH |
MPOBEPKH THITOTES,

- HCITONTE30BaHNE pasHBIX HCTOYHUKOB
nHpOpMaIH,

- 00CY)XICHUE U OIICHKY TIOJIyYCHHBIX PE3yJIbTaTOB
Y [IPUMCHEHHE UX K HOBBIM CHUTYAIIHSIM.

8. Ilpencraienue (M3JIOKEHUE) PpE3YJIHLTATOB
UCCIICIOBAHUSl WM TPOJYKTAa IMPOCKTHBIX padoT,
ero OpraHm3alys C LB COOTHECEHHS C
THIOTE30M, O(OPMIICHUE pPEe3yJbTaTOB JCITCIIb-
HOCTH KaK KOHEYHOTO MPOAYKTa, (POPMYIHPOBAHKE
HOBOI'O 3HAHUS BKJIFOYAIOT:

- YMEHHE CTPYKTYPHUPOBATH MaTePHa;

- o0cyxaeHue, 00bICHEHNE, TOKA3aTENILCTBO, 3aIUTY
Pe3ysIbTaToB, MOJIrOTOBKY, IUTAHUPOBAHKE
COOOIICHNS O NPOBCACHHM MCCIICAOBAHMUS, €ro
pe3ynbrarax u 3ammre (MOATOTOBKA BKIIFOYAET HE
TOJIBKO COCTaBJICHHE TEKCTa, HO W MPC3CHTAIIUIO
MaTepUaliOB, WLUIIOCTPUPYIONINX, OOBSCHSIONINX,
JICMOHCTPHPYIOIIIX KakK caMm mporiecc
HCCIIEJIOBAHUS U €r0 CPECTBA, TAK U PE3YJILTATHI);

TIpoBenuTe SMIUPUYECKOE HCCIEIOBAHUE, MCIONB3Ys AJTOPUTM JIEUCTBUI
o Teme «llepenncr HaceIeHUS».

OMIUpUIEcKOe UCCIeOBaHIE — ITO YCTAHOBJICHHE HOBBIX (DaKTOB, HA
OCHOBE MX 00001IeHHS (HOPMYITUPYIOTCS SMITUPHIECKUE 3aKOHOMEPHOCTH.
Omanwt nposedenus ucciedosanus

1. Co3nmanue npoOIeMHON CUTYaIHH, (POPMYITHPOBAHUE MPOOIIEMBI, TUTIOTE3HI.
2.IToaroToBKa K MPOBEJCHUIO UCCIICIOBAHUS:

- BBIJICJICHUE MaTepraia, KOTOPhIA OyAeT UCIIOIb30BaH B UCCIICIOBAHUH,

- mapameTpbl (MOKa3aTenu) OIEHKH, aHamu3a (KOJMYECTBEHHBIE U
KA4eCTBEHHBIE).

3. Ilouck perieHust TPOOIEMEL.

4. TIpoBeneHue HCCIeIOBAHMS.

5. MznoxeHue pe3ynbTaToOB UCCIECAOBAHNS, UX IPEICTABICHIE.

6. O0CyxacHHE, OIICHKA OTyUYCHHBIX PE3yIbTaTOB.

- OIGHKY TMIOJNy4CHHBIX pe3yJbTaToB H HX
MPUMEHEHNE K HOBBIM CHTYaIIHsIM.

Hmeem npaxmuueckuii onvim. IIpoBenure TeopeTudecKkoe MCCAEAOBAaHUE, UCIOJb3Ysl AJTOPUTM AECUCTBUN
B  ydeOHO-HMCCIENOBATENECKOM W TPOEKTHOW | 1O TeMe «TpHroHOMEeTpHUYecKrue HEpaBeHCTBA.

JeSITETTHHOCTH. Brmonaars TeopeTndeckue | Teopermdeckoe  HMcClIegoBaHWE —  A3TO0  (OpMynIMpoBaHWE  OOMIMX
HCCIICTOBAHMS. 3aKOHOMEPHOCTEH, ITO3BOJLIIOMINX OOBSCHUTH paHEee OTKPBITHIE (DaKTBI M
TeopeTtnaeckoe HCCIIeOBAaHNE — 3TO | ’SMmHMpHYEecKHe 3aKOHOMEPHOCTH.

(hopmympoBaHye 001X 3aKOHOMEPHOCTEH, Dmanwt nposedenus uccnedo8anus

MO3BOJISIONIMX OOBSCHUTH PAHEE OTKPHIThIE (hAKThI
U OMIIUPUUECKUE 3aKOHOMEPHOCTH.
Dmanvl npogederust uccied08anus

1. ®opmynupoBanue npoOIeMBbI.
2.IlonroroBka K NpOBEACHHIO UCCIIEOBAHMS:
- MpeIBapUTEIbHBIH aHAIN3 HMMEIOIEHCs HH(QOpMaluK, BBIABHKECHHE
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1. ®opmynrpoBaHUe POOITIEMBI.

2.TloarotoBka K MPOBEICHUIO UCCIICIOBAHMS:

- [peaBapUTCNbHBIA  aHAIM3  HMCHOIIEHCS
UH(OPMAIIH, BBIIBHKCHHEC TUIIOTES;

- oTOOp Matepuana, KOTOPBI OYAET UCIOIh30BaH
B HCCIICIOBAHUU.

THIIOTES,

- 0TOOp MaTepuala, KOTOPbIA OyJIeT UCTIONB30BaH B UCCIIEIOBAHHH.
3.IIpoBesieHne ncciaejoOBaHus

- aHaJM3 U 0000IIeHNE Pe3yIbTaTOB HCCIICOBAHUS.

4. VIznoskeHue pe3ysibTaToB UCCIICIOBaHUs, UX MPE/ICTABIICHHE.

5. O6cy»xnenne, OLeHKa I0Jy4EeHHbIX Pe3yJIbTaTOB.

3. IIpoBeaeHHE UCCIICIOBAHUS

- aHam3 u 00001meHne PE3YIIbTaTOB
UCCIICIOBAHNSI.

4. W3noxeHue pe3yibTaTOB HCCIICHOBAHMUS, HX
npe/cTaBieHue.

5. OO6cyxnenue, OIICHKA TTOJTy9E€HHBIX
Pe3yIbTaTOB.

PM 2

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHON HWH()OPMANMOHHO-TIO3HABATEIIFHONW NEATEIBHOCTH, BIIQJCHHE HABBIKAMHU
MOJYy9YCHHS HEoOXOoIMMONW WH(POPMAaIWU M3 CIIOBapeil pa3HBIX THIIOB, YMCHHE OPHUCHTHPOBATHCS B PA3NMUYHBIX HCTOYHHKAX
HHPOPMANH, KpUTHYECKH OIICHUBATh U HHTEPIIPETHPOBATH HH(POPMAIIHIO, IOTYIaeMYIO U3 PA3IMIHBIX HCTOYHUKOB;

YMEHHE WCIOJB30BaTh CPEACTBA WH(DOPMAIMOHHBIX W KOMMYHHKAIHOHHBIX TexHomorui (manmee - HKT) B periennn

KOIHUTHBHBIX,

KOMMYHUKATHUBHBIX W OpPraHU3allUOHHBIX 3aJda4d C CO6J'HOZ[CHI/ICM Tpe60BaHPIfI OPTrOHOMUKH,

TCXHUKHU

6630HaCHOCTI/I, TUTUCHBI, pecypcoc6epe>KeHI/m, IMPpaBOBbLIX U OTUYCCKUX HOPM, HOpM PIH(l)OpMaHPIOHHOﬁ 0€30I1aCHOCTH.

3naem:

®dopMupoBaHUs y4eOHBIX BO3SMOKHOCTEH B
00J1aCTH UCII0JIb30BaHUS HH(OPMAITHOHHO-

KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH

C UCTIOJIh30BAaHUEM PECYPCOB OMOIHOTEK

u UHTepHeTa. KoMnbroTepHas pe3eHTanusl.

1. Halizute B cHpaBOYHOW JUTepaType TepMHH «rurepbona». Kakwne
MHTEPIPETALNNN U 3HAYCHHUS BBl HAIUTA? UTO OTHOCHTCS K MAaTEMaTHKE?

2. Haiigute 3THMOJIOTHYECKOE TOJIKOBAHUS MOHITHS «CHHYC».

3. Haiimure THMOJIOTHYECKOE TOJKOBAHMS TIOHATHS «1apaUICIIbHOCTD.

4. HaiimuTe 3TUMOJIOTHIECKOE TOJKOBAHUS MOHATHS «HHTETPaI».

5. Haitmute cpenctea UKT mist penieHus ypaBHCHUH.

6. Haiinure cpeacra MKT s penieHus CTATUCTUYCCKHX 3a/1a4.

Ymeem:

cO0p MHPOPMALIY B PA3IMYHBIX HCTOUYHUKAX,
HEOOXOIUMYIO ISl PEIICHUS MATEMATUICCKUX
npoOJIeM, ¥ MPECTABIAThH €€ B MOHATHOM (opMme.
KomnbroTepHast mpe3eHTaIus.

1. CocraBbTe OuOIMOrpahUIecKuil CIIUCOK JTUTEPATYPHI IO TEME
«PacipeHne TOHATHS O YUCIIE».

2. CocraBbTe OMONMHOrpadUICCKHii CIIUCOK JIUTEPATYPHI IO TEME
«[IpousBogHasT PYHKIIUH.

3. CocraBbTe OHOIHOTPAPHUCCKUIT CTUCOK JIUTEPATYPHI 10 TEME
«YpaBHEHUS U HEPABEHCTBAY.

4. CocraBpTe OMOMMOTpadUECKHii CIUCOK JIUTEPATYPHI 110 TEME
«TpuroHomeTpusi».

5. CocraBbTe 6uOIHOTpahUIeCKUii CIIUCOK JTUTEPATYPHI IO TEME
«KombuHaTopuka».

6. CocraBrTe OMONMMOTrpadUICCKHiA CIIMCOK JIUTEPATYPhI IT0 TEME
«CrepeomeTpusi».

HUmeem npaxmuyeckuii onvim:
Ocy1ecTBisiTh pacuIMpeHHbIH
uHGOpMalMK  C HCIOJIb30BAHUEM
6ubmmotek u MHTepHeTa.

MOUCK
pecypcoB

HaxonuTh B pa3nuyHbIX HCTOUHUKAX
UHPOPMALUIO, HEOOXOAUMYIO JUIS PCIICHHS
MaTeMaTHYCCKUX MPOOJIeM, U MPEICTABIATH €¢ B
MOHSATHOHN (popMe; IPUHUMATH PEIICHUS B
YCIIOBUSX HETIOJTHON ¥ M30BITOYHOM, TOUHOU U
BEPOSITHOCTHON MHpopMaiuu. KommbroTepHas
MIPEe3CHTAIINS.

1. TBopueckwuii mpoekT mo Teme «HccnenqoBanue QyHKIMN 1
noctpoenue ux rpaduxos cpencreamu UKT». KommbroTepHas
TIPE3CHTALIHS.

2. TBopueckuii mpoekT mo Teme « M3yueHue cnocoOoB
pernieHus 3amay cpencrsamu nHpopmaTuku. Haxoxnenue
CKOPOCTH IIJIs TIpoIiecca, 3aJaHHOTO (OPMYITOi».
KomnberoTepHas npe3eHTamus.
3. TBopYecKwii MPOEKT IO TEME
WCYHCIICHUS B TEOMETPUU U (PU3UKE».
4. TBopueckuii MpoekT 1mo Teme «Co3MaHue MOIBMKHBIX YePTEKEH IS
pemenus 3aaa4 cpeacreamu UKT».
5. Tsopueckuii TPOEKT TIO TeMme
nporpamme Mathcad».

6. TBOp‘IeCKI/Iﬁ MPOCKT MO TEME (MaTeMaTI/I‘IeCKOC MOACIMPOBaHUEC
KaK METOA MU3Yy4YCHHUA TCOpUU BepOﬂTHOCTeﬁ u MaTeMaTI/I‘leCKOﬁ
CTATUCTHUK».

«IpumeHeHne WHTErpPAIbLHOTO

«PeleHne TpPEyrojJbHUKOB B

PM 3

BJIaJICHUEC A3BIKOBBIMH CPEACTBAMU - YMCHHC SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHUA, UCIIOJIB30BATh aJICKBATHBIC

A3BIKOBBIC CPEACTBA.

3naem:

1. I'pagh-cxema (mwneinas u pazeemerénnas) (cnocod MOAETUPOBAHMS
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Bocrpusitue  yctTHOM M TMCHbMEHHOM — peuw,
OTIpeJIeIIsATh MOHSITHS, MOHUMATb  CMBICH
MOCTABJICHHON 3amaud. Pa3ButHe crmocoOHOCTH
00OCHOBBIBATH CYXXJIeHUS, MPOBOAUTD
KJIacCU(UKAIIUIO MATEMAaTHYECKUX OOBCKTOB.
IIpuém normyecKoro 3armoOMHHAHUS Y4YCOHOM
MHPOPMAIMK  CaMOIIPOBEPKY II0  BOIPOCAM
yueOHHMKa FITH BOIIPOCAM, COCTAaBICHHBIM CaAMUM
yUalmuMcs, Tepecka3 B Iapax C OMOpod Ha
KOHCIIeKT,  IDIaH, rpad-cxeMy ©  1Ip.;
COCTaBJIEHWE  YCTHOM  WJIM  MHUCbMEHHOU
AHHOTAIMM Yy4eOHOTO TEKCTa C OIOpOH Ha
KOHCIICKT; COCTABJICHUE CBOIHBIX Ta0JHII, Tpad-
CXEM U Tp.; MOATOTOBKY JOKJIaJ0B U HAMMCAHUE
pedeparoB  TekcTa  OBYX ~ BUJIOB —
KOHCTaTHPYIOIIET0O M KPUTHYECKOTO — C
OMOpPOil Ha KOHCHEKT, IUIAaH TEKCTa MO OJHOMY
WIN HECKOJBKMM HCTOYHUKAaM, B TOM YHUCIE C
omopoii Ha WHTepHeT H myOIWKanuKd B
CpeICcTBaX MacCOBOM HH(pOpMAIHN.

JIOTHYECKOH CTPYKTYphI TEKCTa TPEINCTABISIONIMNA CcO0O0W rpadudeckoe
U300paKCHUE JIOTHYCCKUX CBS3CH MEXKAY OCHOBHBIMH TCKCTOBBIMH
CyOBEeKTaMM TEKCTa 10 TeMe: «BUIbI MHOTOTPAHHUKOB U TEJ BPAILICHUSI».

2. [lpuém mesuposanusi TPEACTABIACT CO00H (opMynupoBaHHE
OCHOBHBIX TE3HCOB, IIOJIOXKCHHA ¥ BBIBOJOB TEKCTa IO TEME:
«[Ipou3BogHas PYHKIIUH.

3. Ilpuém cocmasnenuss c800HOU Mabiuybl TMO3BOISICT O000OIINTH WU
CHCTEMaTH3HPOBATh YIeOHYI0 HHPOPMALHIO TI0 TeMe: «/HTerpas».

4. [Ilpuém xommenmuposanus (SBISETCS OCHOBOM OCMBICIEHUS U
MOHMMAHUA TEKCTa W TPEACTaBIsieT Co00il CcaMOCTOATENTBHOE —pac-
CYXKIICHHE, YMO3aKIFOUCHHIE W BBIBOJIBI 10 TIOBO/LY IIPOYMTAHHOTO TEKCTA):

5. Ilpuém nocuyeckoco 3anomunanus yuebHou ungopmayuy COCTaBICHHUE
MUCBMEHHOM aHHOTAIlMKM Y4YeOHOro TeKcTa ¢ omopodl Ha MHTepHET M
nyOMKau B CPEACTBaX MAaccoBOW  HMH(MOpMAIMH 10  TEMeE:
«cTopruecKue U CTAPUHHBIC 33aUn.

6. Vcsausaowee umenue BKIIOYAET CIEAYIOIHE TPUEMBI  (YMEHHE
OTBEUaTh Ha KOHTPOJbHBIE BOMPOCh): «KBajgpaTHele ypaBHEHHS U
HCPABCHCTBA.

Ymeem:

CTpyKTypUpOBaTh 3HAHUS; O0CO3HAHHO u
MPOU3BOJIHLHO CTPOUTH PEUEBOE BHICKA3HIBAHUE

B YCTHOHM M MUCbMEHHOM (popme.

PaGorats c MaTEMaTHIECKHM TEKCTOM
(ctpykTypHpOBaHHEe, H3BICUCHHUE HEOOXOIUMOM
undopmanuu). [lpoBogute  MHPOPMAIHOHHO-
CMBICIIOBOM aHAIIU3 JICKIUH U y4eOHOTrO TEKCTa,
pacro3HaBaTh JIOTHYECKHU HCKOPPEKTHBIC
BBICKA3bIBaHMs, OTJIMYATh THIIOTE3y OT (akra.
CoCTaBJISITh TEKCT HAYYHOTO CTHIIS; PAcCyKIaTh U
0600maTh. CrmocoOHOCTP K 3MOLIMOHAIBLHOMY
BOCIIPUATHIO MaTeMaTHUECKHX OOBEKTOB, 3ajad,
pelIeHui, paccyKIeHNN.

1. CocraBpTE JOTHKO — MaTeMaTHICCKUNA aHAIN3 TeMbl «pparroHaabHbIe

YpaBHEHHSI.

2. CocraBbTe JIOTMKO — MAaTEMaTHYECKHH aHAM3 TeMbl «DJIeMEHTapHbIE
byHKITUN.

3. CocraBbTe JOrMKO — MaTeMaTHYeCKUil aHamu3 TemMbl « Jlorapudmuueckue
HEPaBCHCTBA.

4.  CocrtaBpTe  JIOTHKO  —  MaTeMaTWYCCKHHA  aHAIU3  TEMBI

«TpuroHoMeTpryecKre peodpa3oBaHus».

5. CocTaBbTe JIOTMKO —MaTeMaTHYECKUI aHaIIN3 TeMbl «MHOrOrpaHHUKH.
6. CocraBbTe JIOTMKO — MaTeMaTH4ecKuil aHanu3 TeMbl «OO0BEMBI Teln
BpAILICHUS».

Hmeem npaxmuueckuii onvim.

[IprMeHATP MaTEeMAaTHYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMIKY, HWCIOJB30BATh pa3IMYHBIC S3BIKA
MaTeMaTHKH (cmoBecHsbIH, CHUMBOJIMYECKHU,
rpaduyeckuii). IIpoBOAUTE apryMeHTUPOBAaHHEIE
paccyXIeHus; AenaTh JIOTHYECKA OOOCHOBAHHEBIC
BBIBOJIBI; TIPUBOJUTH JIOKA3aTEIbCTBA; OTJIMYATH
JIOKa3aHHbIE YTBEPXKICHHUS OT HE JIOKA3aHHBIX;
SICHO, TOYHO ¥ TPAMOTHO BBIpa)KaTh CBOM MBICIIU B
yCTHOM ¥  mucbMEeHHOM peun. IlpuBoauTh
MPUMEPHI 1 KOHTPIIPHMEPHI.

PaccmaTpuBaTh MHpOpPMANHMIO, TaHHYIO B HECKOJb-
KUX DasIMYHbIX (opMax (BepOaabHOU, YHMCIOBOIM,
TPOCTPAHCTBCHHO-BU3YAIBHON), B MX B3aWMOCBS3H
U CIIeNIaTh Ha 3TOM OCHOBE BHEIBOJIHI.
YcraHaBnIMBaTh XapakTep CBSA3HM YacTeil mHpopMa-
UK, KOTOpas TMpEICTaBlicHA B BHUJAC TaOJHI,
rpaduKoB, TUArPaMM H TIp.

1. TBopueckwmii ipoekT 1Mo TeMe <«J[uarpammbl. Tabmumpl. Cxembl. Bunsr,
MPUHIAIEI TIOCTPOSHHS ¥ IPUMEHEHUE.

2. TBopueckuii mpoekT 1o TeMe <« MaTeMaTHYeCKUe CHMBOJIBI M 3HAKH, X
TPUMEHEHUE»,

3. TBopueckuii mpoekT Mo Teme « IIpuMepbl W KOHTPIPUMEPHI IPH
JIOKa3aTEeNbCTBE TEOPEM MAaTEMaTHYECKOTO aHAIIU3a».

4. TaopueckMd TPOEKT MO TeMe «OnucaTenbHbIl  XapakTep
MAaTEeMAaTHYCCKUX MOJICIICH U UX CBA3b C MATEMATUICCKUMU (HOPMYITaAMU.

5. TBopueckuii mpoekT mo teme <« paduka B IpOrpaMMHUPOBAHUU.

6. TBopueckuii mpoexr mo Teme <«IHpopManMOHHBIE TPOrpaMMBbl JUIS
MOCTPOCHHUS MPOCTPAHCTBEHHBIX (DUTYP M CEUCHUIT».

PII 6

BJAaJCHIEC OCHOBHBIMU IOHATHSAMH O IUIOCKHX M MPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (UTYypaxX, MX OCHOBHBIX CBOMCTBAaX;
c(hOpMHUPOBAHHOCTS YMEHHS PACHO3HABATh HA YEpPTeKaX, MOJCIAX M B pealbHOM MHpE T€OMETpHUYECKHe (PUTYpHI, IpUMEHEHNE
W3yYeHHBIX CBOWCTB T'€OMETPHUYECKHMX GUTyp u (OpMyT UIA pEIICHHS TeOMETPHYECKHX 3afad M 3a7ad C IPAKTHIECKUM

COZIEPIKAHHCM.
3naem: 1. umuuap — 570 ...
Teomempus 2. YceueHHBII KOHYC —3TO ...

B3aumHOE pacroyioxkeHue MPSMbIX U [IOCKOCTEN
B mpoctpaHcTBe. OCHOBHBIE — TOHATHUS 00
00BEMHBIX F€OMETPUUYECKUX TellaX, UX OCHOBHBIC
CBOWCTBA © mpu3Haku. [IpejacTaBieHue o
NpaBWIbHBIX MHOTOTpPaHHHKAX (TeTpasap, Kyo,
OKTad/p, JIOJEKadap, WKOCAdIp) M O Telax

3. IlepeuncnuThb dJIEMEHTHI KOHYCA.

4. [TepeuncanTh HIIEMEHTHI L1apa.

5. JlaTb ompezneseHue ocu KOHyca.

6. [late onpenesnenue paauyca TMHIPA.

7.3anucars GopMyIbl 1S IUI0INAAN OOKOBOH M TTOJIHOM MOBEPXHOCTH
KOHycCa ...
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BpamieHnsa. Pacro3HaBaTh Ha  MOJENAX U
yepTexax, BUAbI cedeHud. Popmynbl IIIomIaaen
OOKOBOH W TIOJTHOM MTOBEpXHOCTEH. DOPMYITBI 00B-
eMoB. Metox BEIUMCICHHS O0BeMa Uepe3 Oll-
peaereHHbIM UHTETpal.

8. Yto sABIsIeTCS pa3BEPTKOM MIHHIPA?

9. 3anucartp GhopmysTy A1 IIOMIAIH [Iapa. ..

10.Yto sBISIETCS OCEBBIM CEYCHHUEM YCEUCHHOTO KOHYyCa?

11 CnaenaTh YepTexy IWIMHIAPA U KOHYCA U TIOKa3aTh CEUESHUS ITHX Tell.

Ymeem:

T'eomempus

PacniozHaBate M aHanM3MpOBATH Ha YeEpTENKAX,
MOJENSIX M B peaJbHOM MHUpE. B3aUMHOE pac-
MOJIOKEHUE MPSMBIX M IJIOCKOCTEH B MPOCTpaH-
CTBE M TeOMETpUYECKHe Teja. BbIMOJHAT
yepTexu MO YCJIOBHIO 3aJadyd U  CTPOUTH
pasyinyHble BUABI cedeHui. [IpuMeHsITh OCHOBHBIE

1. Cpenaiite pUCYHOK KOHyca, 00O3HAubTe €ro. OCHOBAaHHE, BEPIIHHY,
BBICOTY, 00pa3yromIylo.

2. 3anumure GopMyiny o0bEMa MPSIMOYTOJIBHOTO MapajUieNICIUNea U ero
4eTBEPTOM YaCTH. ..

3. B xy0e ¢ pebpom 2cM NpoBEJCHO JAMArOHAILHOE ceueHue. Yemy paBeH
00BEM KaXIO¥ U3 OJYYCHHBIX YaCTeUH?

4. CropoHBI PaBHOCTOPOHHErO0 TPEYrOJbHUWKA paBHBI 3M. Haiinure
paccTosiHHE 10 IUIOCKOCTH TPEYroJNIbHUKA OT Touku P, KoTopas Haxomurcs

CBOWCTBa, Npu3HaKy, (akTbl, GOpMyIsl 1 | Ha paccTosHiU 2 M OT KaX]I0W M3 €ro BEpPIIIKH.
PELICHHs CTEPEOMETPUYECKUX  3aiad (yMeTh X | 5 Hajinute paccTosiHue MeKIy Toukamu B (—2;3;0) u C( 3;4;—2) .
BBIBOAWTH).  McCrmonb30BaTh  MPHOOPETECHHBIE N N N N

M 6. CTOpOHBI OCHOBaHMH YCEUCHHOW MPAaBUJIBHOU TPEYTrOJbHOW MHUpaMUIbI
HaBBIKH B TPAKTHYECKOW JEATENBHOCTH IS 5 6 5 5 5

. | paBHBI 2cM U 6 cM. bokoBas rpans 00pa3yeT ¢ OONBIINM OCHOBAaHHEM YTOJ

BBIYUCIICHUS 00BeMOB 178 mromazeit | P p pasy y
TIOBEPXHOCTEA. 60’ . Haiigute BbIcOTY (B CM).
Hmeem npakmuyeckuil onvim: 1. B npaBWiIbHOW YETHIPEXYroJbHOW YCEYCHHOH MNHUpPaMHIE CTOPOHBI
Teomempus ocHoBauuii 8 M u 2 M. Beicota paBHa 4 M. Haiigure ruiormans mosHOR

Pacrio3naBath B OKpYXKaloIIeM MHPE MPEIAMETHI -
MPOCTPAHCTBCHHBIC (OPMBI, TENa; BEHINOIHATH
YepTeX)KU IO  YCIOBHIO 3amadd. Haxoauts
HEHM3BECTHBIC 3JICMEHTHI, IUIOMAIN U 00BEMEI Tel,
CTPOUTh pasiu4Hble cedyeHus. VccnenoBaHus
NPaKTHYECKUX CHUTYallUii Ha OCHOBE H3Y4YCHHBIX
dbopMynT m CBOHCTB NPOCTPAHCTBEHHBIX (OPM H
Tel, UCTIONB3Ys npu HEO0OX0AUMOCTH
CIPABOYHHKH ¥ BBIYUCIUTEIbHBIE YCTPOMCTBA.
W3mepsaTh IJIMHBI OTPE3KOB, BEJIHWYMHBI YIJIOB,
UCMONB30BaTh  (GOPMYJBI ISl HAXOXKICHUS
MEPUMETPOB, TUIOIIACH u 00BeMOB
reoMeTpU4ecKux Gpuryp u Tei.

OBEPXHOCTH (B M?).
2. CropoHa OCHOBaHHS IPABUIIHONH  YETHIPEXYrOJbHOM  NPH3MBI
ABCDA B,C,D, pasra 3, a GokxoBoe pebpo 4. Haiimure mnmomans

CEeUeHHUs, KOTOPOE NPOXOAUT yepe3 cTopoHy ocHoBaHusi AD u Bepumny
C,.

3. Anp6oM CTEpEeOMETPUUCSCKUX YepTexel (mpu3Mma, nupammaa, LHIHHAID,
KOHYC, IlIap — OCHOBHBIE. BHJIbI, UX 3JIEMEHTHI, CBOMCTBA, IPU3HAKH, (PAKTHI,
(bopMyIsl; ceueHus).

4. Taopueckuii mpoekT «KiodueBble 3afadd IO CTEPEOMETPUH M UX
HPUIIOKECHUSI».

5. Topueckwuii npoext «H. U. JlobaueBckuii. VicTopust nmsToro nocrynara».
6. TBopueckuii npoekT «OT 3emieMepus K reomerpur. Iludarop u ero
mkona. danec. Apxumen. [loctpoeHne npaBUIbHBIX MHOTOYTOJBHUKOBY.

PIT 8

BJIaJICHNEC HABBIKAMHU HMCITIOJIB30BAHNA TOTOBBIX KOMITBIOTCPHBIX IPOrpaMm IpH pECIICHUH 3aJ1ad.

3naem:

MPOTPaMMHBIE TIPOIYKTHI M UX OCHOBHBIC
xapakrepuctuku (Microsoft Word;

Microsoft PowerPoint; MicrosoftExcel);
CYLIHOCTH PabOThI C KOMITBIOTEPOM KaK CPEICTBOM
yrpasiieHus wHOpMaIHeH;

CYIIHOCTh pPabOThI B HWHTEPHETE M MOJIYYCHHUS
UH(POPMALIUH B II00ATBHBIX CETAX;

3JIEMEHTHI BEIYUCIUTENILHON MAaTEMATHKY,
TEXHOJIOTHIO cOopa aHamm3a ©  00pabOTKH
MaTeMaTHYECKOW HHPOPMALNHY;

0 CTATUCTHYECKHUX METONAX UCCIENOBAHUS U
00paboTku UHPOPMAITHH.

1. 3anumuTe anropUTMBI JEHCTBUH MPH OCTPOSHUH TpadUKOB HYHKITUH B
nporpaMMHbBIX — npoxaykrax  (Microsoft Word;  Microsoft PowerPoint
MicrosoftExcel).

2. 3amummre ajJropuTMbl JSHCTBUI NPU NOCTPOSHHUHU TUarpaMM B
nporpammHbiX  mponyktax  (Microsoft Word;  Microsoft PowerPoint
MicrosoftExcel).

3. 3anuiuure anropuTMbl ISHCTBUH NIPU PELIEHUH YPaBHEHHH B
nporpammHbiX  mponyktax  (Microsoft Word;  Microsoft PowerPoint
MicrosoftExcel).

4. 3anumure aNrOpUTMBI JEUCTBHH Ipu 00pabOTKE CTaTUCTHYECKUX
JaHHBIX B MPOrPaMMHBIX MPOIYKTaxX (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel).

5. 3anmmure anropuTMBI AEHCTBUI TPH BBIYHCICHUH IPOU3BOJHBIX B
nporpaMMHbBIX — npoxaykrax  (Microsoft Word;  Microsoft PowerPoint
MicrosoftExcel).

6. 3anummuTe aIrOpPUTMBI ACHCTBUI MPH BBIYHCICHHH ONPEACIEHHBIX

MHTETPAJIOB B MPOrPaMMHBIX HPOJYKTaxX (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel).
Hcnonb3oBaTh nporpammusle  mpoxayktel  (Microsoft Word;

Microsoft PowerPoint;
l'IpOGKTHI)IX SaﬂaHHﬁ.

MicrosoftExcel)npu BBIMONHEHHH Pa3IUYHBIX

Ymeem:

KJ1acCU(UUMPOBATh NIPOrPAMMHBIE TPOITYKTHI,
BBITIOJIHSATh CAMOCTOSITENIbHBIA OUCK
nHPOPMAIK HEOOXOAUMON IS PEIIESHUS
MaTeMaTHYeCKHUX U MPUKIAIHBIX 3a/1a4;
UCIIONb30BaTh, XPaHUTh W  IepepadaThiBaTh
HHPOPMAIHIO ¢ IPUMEHEHHUEM

BBIYUCITUTEIHHON TCXHUKH,

MOJY4aTh HH(POPMAIUIO U3 TI00ATBHBIX CETEH,
TIO3BOJISIFOILYIO PACITUPUTH CBOM YPOBCHb 3HAHUIA.

Hcnons3ys HporpaMMHBIC HPOJYKTHI (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcebpinonaure ciaeayromume 3a1anus

1. IToctpotite rpadMK OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIINH.

2. TlocTpoiiTe pa3IMdHbIC UATPAMMBI.

3. Pemmre mpocreiiiie  TPUTOHOMETPHYCCKHE,
JoTapu(pMHIIECKIE YPAaBHEHHS.

4. Tlo cTaTUCTHYECKUM JaHHBIM YCIIEBAGMOCTH Ballled TPYITbI HAWIUATE
MeiMaHy, MOJly, CpelHee KBaJpaTHUECKOe, JUCIEPCUI0 U MAaTeMaTHYECKOe
OXKUJIaHUE.

5. CoctaBbTe TabIUIy OCHOBHBIX IPOU3BOIHBIX.

IOKa3aTCJIbHBIC U
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6. CocraBbTe TabIHILy OCHOBHBIX HHTETPAJIOB.

Hcnons30BaTh nporpammubsle  npoayktel  (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel)npu BbImoJHEHHH —pa3INYHBIX
MIPOCKTHBIX 3aJaHUH.

Hmeem npaxmuueckuii onvim.

MeToJaMi O00pabOTKM W HHTEPIPETUPOBAHUS
PE3YJIbTaTOB IKCIIEPUMEHTA,

OCHOBHBIMHM METOJAMH, CIIOCOOAMHU U CPEICTBAMU

MOJYYCHUS, XpaHCHHUS u nepepadoTKu
uHpOpMALUY;

OCHOBAMH Pa0OTHI C KOMITBIOTEPOM KaK CPEIICTBOM
yIpaBJICHUS uHpOpMAIIU Ha YPOBHE,
MO3BOJIIIOIIEM  KCITOJIB30BaTh  KOMIIBIOTEPHYIO
TEXHUKY U

CICIHATN3UPOBAHHBIC KOMIIBIOTEPHBIC
POTPaMMBI.

CpenctBam, PEKOMEHAYEMBIM IS KOMITHIOTEPHOM 06paboTku
MaTeMaTHIecKoi HH(popManuu (NEKTPOHHBIE TaOIHIBI, CICHHATLHBIC
MAaTEMaTHYeCKHE IAKeTHl MPOrPaMM, OHIAWH-KaJIbKYSITOPBI)  PELIUTE
CJIe/IyOLIHE 3a/1a49H:

1. Haiinure ymcio MapuipyToB u3 roposa A B ropoa B uepes ro-

poxn C, ecim u3 A B C Benyt 3 noporu, u3 C 8 B — 5 nopor.

2. Hano nepecnars 6 cpounsix nrceM. CKOJIBKO CYILECTBYET CIIO-

cO0O0B nepenayn, eciii Kak10e NUCbMO MOXKHO IIepeaTh C JII0ObIM U3

3 KypbepoB?

3. B TypHupe pa3sIrpeiBaeTCs TpH Meaain (30510tast, cepedpsiaasl,
Oponsosas) cpean 10 komana. CKOJIBKO BAPHAHTOB PAa3IMYHBIX PH30-

BBIX TPOEK?

4. CKoJBKUMH crIoco0amu MOKHO BeIOpath 10 kaur n3 157?

5. CxosbKo CyIecTByeT NMepecTaHOBOK U3 OYKB CJI0BA «KOJIO-

O0K»?

6. CxonbknMu crioco6amu MoXxHO 17 yenoBek pa3OoUTh Ha TpU

TPYIBL IBE 110 5 ¥ O1HY U3 7 YeJIOBeK?

Hcnonbs3oBaTh nporpammusle  mpoxayktel  (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel)npu BbimoJHEHHH pa3THIHBIX
IPOCKTHbIX 3aJaHHI.

Boinee moxpobHO cMOTpU (DOHABI OLEHOYHBIX CPEACTB Uil KOHTPOJS YPOBHS CHOPMHPOBAHHOCTH NPEIMETHBIX PE3YJIBTaToOB B
paMKax M3y4eHUs IpeAMETHOH obmactn «MaremaTnka ¥ HH(QOpMaTHKa» yaeOHoro npeamera «MaremMaTuka».

7.2. MeToaM4ecKHe peKOMEHIALMM K OIpe/iesIeHHI0 NPoLeAyPbl OLleHUBAHUS 3HAHMIA,
YMeHHi, HABBIKOB H (MJIN) ONBITA AeSITEJIbHOCTH, XapaKTePU3YIIIHX ITanbl (JOPMUPOBAHUS

pe3yJabTaToB

Pabouas yuebHas nmporpamMma JUCHHUIUIMHBI COAECPIKUT CIEYIOIINE CTPYKTYPHBIE 3JIEMEHTHI:
- IepeyeHb KOMIIETEHIMH, GOpMUPYEMBIX B pe3yjbTaTe M3y4eHUs NUCUUIUIMHBI C YKa3aHHEM

ATAINoB X (OPMHUPOBAHUS B IMPOIIECCE OCBOCHUS 00pa30BaTEIBHOM MPOTPaMMBI,

- TUTIOBBIE KOHTPOJIbHBIC 3aJlaHUsI WJIM WHBIC MaTepHasibl, HEOOXOAMUMBIC MJIs OLICHKH 3HAHWH,

YMEHHU,

HAaBBIKOB M (WJIM) OIBITa JCATCIBHOCTH,

XapaKTepU3yIOIUX ATanbl  (HOPMHUPOBAHUS

KOMIICTCHIIMH B TPOILIECCE OCBOCHHUSI 00pa3oBaTENbHOM NporpaMMsbl (nanee—3afaHus). 3aaHus IIo

KaX/10i KOMIETEHIIUH, KaK [IPABUJIO, HE JOJDKHBI TOBTOPSTHCS.
TpeboBanus o popmupoBanuio 3ananus Ha oueHky SHAHUH.
- 00ydJarouuiics OMKEH BOCHPOHM3BOJIUTH M OOBACHATH y4eOHBIH MaTepuasn ¢ TpeOyeMoid

CTCIICHBIO HaquOﬁ TOYHOCTH U IOJIHOTHI,

- INPUMCHAIOTCA CpCACTBA OLCHHWBAHUA KOMHCTCHHHﬁ: TECTUPOBAHUC, BOIPOCHI IO OCHOBHBIM

INOHATHUAM JUCHUITIIIMHBI U T.II.

TpeGoBanus 110 HOPMUPOBAHUIO 3a1aHus Ha oneHKy YMEHHH:

- oO0y4arommiicss JOJKeH

peiaTh THIIOBBIC 3ada4u (BBIHO.HHSITB 3a[[aHI/I$I) Ha OCHOBC

BOCHPOU3BCACHUA CTAaHIAPTHHIX AJITOPUTMOB PCHICHUA,

- HOPUMCHAKOTCA CICAYIOIINUC CPCACTBA OLICHUBAHUA KOMHCTCHHHﬁ: MMPOCTBIC CUTYALIMOHHBIC

3aj1aun  (3alaHUsA) C KOPOTKUM OTBETOM WJIM TIPOCTHIM JCHCTBHEM, VYIPAKHECHUS, 3adaHUs Ha

COOTBETCTBUEC UJIM HAa YCTAHOBJICHUC HpaBHHBHOﬁ IMOCJICO0BATCIIBHOCTH, 3CCC U APYTOC€.

TpeboBanms
JAEATEJIBHOCTH.
- 00yvaromuiicsi JT0JDKEH

mo  (GOpPMHUPOBAHHIO

3aJaHis Ha OleHKy HaBbikoB u (unm) OIIBITA

peniath yCIOXKHEHHbIC 3aha4d (BBIMOJSHITH 3aJaHMs) HA OCHOBE

nproOpeTeHHBIX 3HAHUHM, YMEHUI 1 HAaBBIKOB, C UX MPUMEHEHHEM B OIPEICIIEHHBIX CUTYaIHIX;

- MPUMEHSIOTCS CPEJICTBA OIICHUBAHMS KOMIICTCHIIMI: 3aJaHus TpeOyroIlne MHOTOIIArOBBIX

pelIeHni Kak B W3BECTHOW, TaKk U B HECTAaHJAPTHOW CHUTYyalHUsX, 3aJaHus, TPeOyroIlue MOA3TAIHOTO

PCHICHUA U Pa3BCPHYTOTO OTBCTA, CUTYAIUOHHBIC 3a/1a4, IIPOCKTHAA ACATCIbHOCTD, 3aaHUA paCYCTHO-
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rpapudeckoro tTuna. CpelcTBa OLEHUBAHNS KOMIETEHIIUI BBIOMPAIOTCS B COOTBETCTBUM C 3asBIEHHBIMU
pe3yabTaTaMu 00y4eHUs MO0 AUCLUILINHE.

[Iponienypa BeICTaBIEHUS OLICHKH JTOBOAMTCS 10 CBEJCHUS 00YUaIOIIMXCs B TEUEHUE MecsIa ¢ Havasa
U3y4eHUsl NUCLMIUIMHBI IIyTEM O3HAKOMJICHMS HX C TEXHOJIOTMYECKOM KAapTOM MUCLUILIMHBI, KOTOpas
SBIISICTCS HEOTHEMJIEMOH YacThio paboueil ydeOHOW mporpaMMBl 10 TUCIHILIIHHE.

B pesynbrare oneHMBaHMA KOMIETEHIMM Ha Pa3IHYHBIX 3Tanax X (OPMHPOBAHUS MO JUCLHUIUINHE
CTYAEHTY HAUUCISIFOTCA OauIbl 110 1IKale, yKa3aHHOM B paboueil yueOHOI nporpaMme 1o JUCLUILIMHE.

7.3. Onucanue noka3areeii 1 KpUTepHeB OLEHHBAHUSA Pe3yJIbTATOB HA PA3JIMYHBIX ITAMaX

ux GopMUpPOBaHMS, O CAHNE IIKAJI OIeHUBAHUS

VY CHemHoCTh YCBOSHHS! AUCIUIUIMHBI XapaKTePU3yeTCsl KaYeCTBEHHOW OIEHKOW Ha OCHOBE JIUCTA
OLICHKA C(HOPMHUPOBAHHOCTH  KOMIICTEHIIMM, KOTOPBIA  SBISCTCS NPUIOXKCHHEM K  3a4eTHO-
9K3aMEHAIIMOHHON BEIOMOCTHU TIPU MPOBEICHUH TPOMEKYTOUHOM aTTECTAI[MH [0 JUCIUTUIAHE.

Kpumepuu oyenusanus pezynbmamog

Komnemenyus cuumaemcs cghopmuposantoil, €Ciii TEOPETUIECKOE COACPKAHUE Kypca OCBOCHO
MOJTHOCTBIO; TIPHM YCTHBIX COOECEIOBAHUSAX CTYASHT HCYEPIBIBAIONIC, IOCIEIOBATEIbHO, YETKO |
JIOTHYECKH CTPOMHO M3Jaraet ydeOHBId MaTepuall, CBOOOTHO CHpaBISIETCS C 3ala4aMH, BOIPOCAMH U
JIPYTUMH BUJAMH 33JaHUH, TPEOYIONIMX MPUMEHEHUs 3HAHWH, MCIOIB3YeT B OTBETE JIOTIOJHUTEILHBINA
MaTepHal; Bce MpeayCMOTpEHHbIEC paboueii yueOHO! mporpaMMoil 3a/1aHusl BBIIOJIHEHBI B COOTBETCTBUU
C YCTaHOBJICHHBIMH TpPEOOBaHHUSIMH, CTYACHT CIIOCOOCH aHAJIU3UPOBATh IOJIYUYCHHBIC PE3YJIbTaThI,
NPOSIBJISIET CAMOCTOSITEILHOCTh MPH BBITIOJHCHUH 3a/IaHU, KAYECTBO MX BBIMIOJHCHHUS OLICHEHO YHCIIOM
6amioB oT 86 10 100,4TO COOTBETCTBYET 1108blLULEHHOMY YPOBHIOCHOPMUPOBAHHOCTH KOMITETCHITUH.

Komnemenyus cuumaemcs cghopmuposantoil, €Ciii TEOPETUIECKOE COACPKAHUE Kypca OCBOCHO
MIOJTHOCTBIO; TPU YCTHBIX COOECENOBaHUSX CTYACHT IOCIEIOBATEIBHO, YETKO M JIOTHYECKH CTPOIHO
u3jaraeT y4eOHBIH MaTephall, CIpaBIsETCS C 3ajadamMH, BONPOCAMH W JAPYTMMHU BHJIAMH 3aaHUH,
TpeOYIOIMMUX TPUMEHEHUS 3HAHWM, BCE MPEIyCMOTPEHHBIE pabodeld y4eOHON MpOrpaMMoON 3aJaHus
BBITTOJIHEHBI B COOTBETCTBHH C YCTAaHOBJICHHBIMH TPEOOBaHUSIMH, CTYACHT CIIOCOOCH aHAIM3HPOBATH
MOJIYYCHHBIC PE3YJIbTaThl, MPOSBISICT CAMOCTOSTEIBLHOCTh MPU BBINOJHCHUU 3aJlaHHM, KAuyeCTBO WX
BBITIOJTHEHHSI OIleHEHO umciaoMm OammoB oTr 61 mo 85,9, 4to cooTBeTCTBYET nOpocosomy
Yp08HIOCPOPMUPOBAHHOCTH KOMITETCHIINH.

Komnemenyus cuumaemcs necghopmuposanHou, eciv CTYICHT HPU BBIMOJHEHUM 3aaHUN HE
JEMOHCTPHUpPYET 3HaHWUW Yy4eOHOro Marepuana, JJOMYyCKAaeT OIMMOKH, HEYBEPEHHO, C OOJBIIMMH
3aTPyIHEHHUSIMH BBITIOJHICT MPAKTHYECKUE PaOOTHI, HE JEMOHCTPHUPYET HEOOXOMMUMBIX YMEHHM, IO
HEBBITIOJIHCHHBIX 3aJ]laHui, TPEIYCMOTPEHHBIX paboueld ydeOHOM mporpammoit coctaBisier 55 %,
Ka4eCTBO BBIMOJIHEHHBIX 3aJaHUH HE COOTBETCTBYET YCTAaHOBJICHHBIM TPEOOBAHMIM, KA4eCTBO WX
BBITIOJTHEHUSI OI[EHEHO YHCIIOM 0aJuioB HIDKE 61,9TO COOTBETCTBYET 00NOPO20BOMY YPOBHIO.

IIkana oyenku ypoensa océoenusn OuCyUnIUHbL

KauecTBeHHasi olleHKa MOXKET OBITh BBIPAQXKEHA. B MPOIIEHTHOM OTHOIICHHHM KAa4eCTBA YCBOCHHS
JUCIUTUTMHBI, KOTOpas COOTBETCTBYET OajilaM, M TEPEBOJUTCS B YPOBHEBYIO IIKAly W OICHKU
«oTanuHo» / 5, ®opomio» / 4, &/n0BICTBOPUTENBbHO» [ 3, ®EYIOBICTBOPUTEIBHO» /| 2, ®AUTCHO», @HE
3aqTeHo». [IpenoaBaress BeIeT MUCHMEHHBINA YUET TEKYIIeH YCIIeBaEMOCTH CTYACHTA B COOTBETCTBUU C
TEXHOJOTMYECKON KapTOW MO TUCIUILINHE.

HIkana ouenku pe3ynbmamos 0c60eHUA OUCUUNTIUHBL, CHOPMUPOBAHHOCIU KOMPEM eHUUIL

IIkajbl OLleHKH YPOBHA
c¢()opMHPOBAHHOCTH IIlkana oeHKH YPOBHSI OCBOCHHST THCIMIIIHHBI
pe3yjabTara
Yposnesas 100 100 5- bannvuas wkana, Heouppepenyuposanuas
WKANa OyeHKu banvHas banvHas ougppepenyuposannas oyeHKa
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wKana, wkana, oyenxalbann
% %
JOTIOPOTOBBIT HDKe 61 HiDKe 61 @EYIOBIICTBOPUTEIBHO [ 2 HE 3a4TEHO
MIOPOTOBBII 61-85,9 70-85,9 xoporo» / 4 3a4YTEHO
61-69,9 @I0BJIETBOPUTEIHLHO» | 3 3a4TE€HO
TIOBBIIIICHHBIN 86-100 86-100 e@IaHO» / 5 3a4TCHO

8. YuedOHO-MeTOAUYecKOe U HHPOPMAIHOHHOE o00ecTiedeHHe TN CIUNIHHbBI

8.1. IlepeyeHb OCHOBHOI M TOTOJHUTEJIbHON YUeOHOM JTUTEPATYPHI, HEOOXOAUMON AJ151
OCBOEHMS TUCIUIIUHBI
H3yuyeHue pexoMeHAyeMOi JIUTEPATYPbI, HHPOPMALMOHHO-0UOJINOTEYHBIX HCTOYHUKOB,
yueOHO-MeTOANYeCKHX U31aHu i

OcHoBHas1 JJuTEpaTypa:
1. AnreGpa u Havana matematudeckoro aHanmu3a. 10-11kmaccel. ba3oBelit u yriyOaeHHBINH YPOBEHB

[Tekct] : yueOnuk / I1I. A. Anmumos [u ap.]. - 3 u3a. - M. : [Ipocsemenue, 2016. - 463. : wui.

2. YuyeOHO-MeTOoqnyeckoe nocoome 10 gucuuiumHe “Maremaruka'  "llokaszarenpHas < #
norapudmuueckas pyukuus” [DmexTpoHHbIH pecype] : asa Beex crermansHocteit CITO / TToBomk. roc.
yH-T cepBuca (PI'BOY BO "TIBI'YC"), Kad. "Beicir. maremaTnka” ; coct. I'. A. Kupuuek. - JlokymeHT
Adobe Acrobat. Tonestru : [IBI'YC, 2017. - 1,3MB, 119c. - Pexxum noctyna: http://elib.tolgas.ru

3. YueOHo-MeTOqMUECKOE Mocodue o auciuiuinHe "Marematuka” 1 cemecTp [DJIeKTpOHHBIM
pecype] @ mas Beex cnenmanbaocTei CITO / IToomk. roc. yH-T cepBuca (PI'BOY BO "TIBI'YC"), Kad.
"Beicin. Mmatemaruka” ; coct. I'. A. Kupunuek. - JJokyment Adobe Acrobat. Toxesrtu : [IBI'YC, 2018.
- 10,7MB, 449c. - Pexxum nocrymna: http://elib.tolgas.ru.

4. Y4eOHO-METOMUECKOE IMOocoOue Mo auciuiuinHe "MaremaTtuka” 2 cemecTp [DJIeKTpOHHBIM
pecype] @ mns Beex cnenmanbrocter CITO / IToomk. roc. yH-T cepuca (PI'BOY BO "TIBI'YC"), Kad.
"Boicr. MmaTtemaruka” ; coct. P. M. Baxmmusn. - Jlokyment Adobe Acrobat. -Tomwstru : [IBI'YC,
2018. - 2,2MB, 135c. - Pexxum nocryna: http://elib.tolgas.ru

5. YyeOHo-MeToanueckoe nocodue no nucturnae "Matemaruka”. "Crenenu u kKopHu. CTeneHHbIe
¢ynknuu. HMppanuoHanbHble HEpaBEHCTBA W ypaBHEHHUs [DNeKTpoHHBIN pecypc] @ ans Bcex
cneruanbaocreit CIIO / TloBomk. roc. yH-T cepuca (PI'BOY BO "IIBI'YC"), Kad. "Bsicu.
matematuka" ; coct. O. 0. MBanoga. - Jlokyment Adobe Acrobat. Tonestru : [IBI'YC, 2017. - 826
KB, 64c. - Pexxum nocryma: http://elib.tolgas.ru

JlonoJiHUTE/IbHAS JTUTEPATYpA!
6. [Haperun, W. ®. Marematuka: anrebpa M Hayala MaTeMaTHYeCKOr'O AaHaju3a, T'€OMETPHS.

I'eomerpust. basobiit ypoBenb.10-11 kmaccer [Tekcr] @ yueOnux / WU. ®. Illapeirun. - 3< w3,
crepeotutl. - M. : [Ipoda, 2016. - 23@. : .

7. COOpHHMK JIWAAKTUYECKHMX MATEpPHUANOB II0 TEOMETPUH [DJEKTPOHHBIA pecypc] @ Ui Bcex
cnenuanbpaoctreir CIIO Y. 1 / IToBomk. roc. yH-T cepBuca (PI'BOY BO "TIBI'YC"), Kad. "Bsicr.
matematuka" ; coct. P. M. BaxmmmnusH. - Jlokyment Adobe Acrobat. Tonesartu : IIBI'YC, 2017. - 1,44
MB, 112c. - Pexxum noctyna: http://elib.tolgas.ru

8. Crnaiig-nexiusa no mucruiuimHe “Matematuka”. Tema "IIpeoOpa3zoBaHne TPUTOHOMETPHUYECCKUX
BeIpakeHuil" [Dnexkrponusiii pecypc] : s Beex crernuansHocTei CITO / IToBosmk. TOC. YH-T cepBHCca
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(®I'bOY BIIO "TIBI'YC"), [Kad. "Beicmi. maremarumka”] ; coct. I'. A. Kupumuek. - JIoOKymMeHT
PowerPoint. Tonesttn : IIBT'YC, 2015. - 1,75MB, 70c. : un.. - CD-ROM.

9. Cnaiig-eknus mo aucuuiuinae “"Maremartuka”. Tema "UucmoBble (yHKIuMH" [DIEKTPOHHBIN
pecype] : mia Beex cnernmansHocTei CITO / Ioomk. roc. yH-T cepBuca (PI'BOY BIIO "TIBI'YC"),
[Kag. "Beicm. maremaruka'] ; coct. O. 0. UBanosa. - JJokyment PowerPoint. Tomesartu : [IBI'YC,
2015. - 1,69MB, 47¢.. - CD-ROM.

10. Cnaiig-neknuu 1o gucruruinHe "Martematuka”. Tema "l[lpow3BogHas u ee TNPHUIIOKECHUS
[OnekTponHbIid pecype] : s cryneHtoB Beex crenuanbHocteit CIIO / IToBomk. roc. yH-T cepBHca
(®I'bOY BIIO "MIBI'YC"), [Kad. "Beicui. marematuka"] ; coct. P. M. baxmuusH. - JIOKyMeHT
PowerPoint. Tomesartu : I[IBI'YC, 2015. - 30KB, 48c¢. : ui.. - CD-ROM.

11. Iapeirun, U. ®. T'eomerpus. 10-11 xnaccel. basoBwiii ypoBenn [Tekcr] @ yueOnuk / U. .
[Hapeirux. - 6-€ u3n., crep. - M. : Ipoda, 2019. - 24Q. : un.

Ilepuoouueckue uzoanus.
1. EcTecTBeHHBIE U MaTEMaTUUYECKHE HAYKHU B COBPEMEHHOM MUpE
2. Uzsectust CaparoBckoro yHuBepcutera. HoBas cepus. Cepusi: Matemaruka. MexaHuka.
HNndopmaruka
3. MareMaTnka 1 MaTeMaTH4YE€CKOE MOJIETTUPOBAHUE

8.2.Ilepeuenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHONH ceTn " MHTepHeT"

(mamee - ceTb " UHTEpHET" ), HEOOXOTUMBIX /IJI5l OCBOECHHS AU CIHHILIAHBI

Humepnem — pecypce.

7. Allmath.ru [Dnekrponnslii pecypc] : Bcs MaTeMaTHKa B OJHOM MecTe. — Pexxum jmocryna:
http://www.allmath.ru/. 3aru. cskpana.

8. Exponenta.rupaekrponnsiii  pecypc] : oOpasoBar. Mmar. caWT. — Pexum jgocryma:
http://www.exponenta.ru/. 3ar:. ¢ skpaHa.

9. Math-Net.RuPnekrponnsiii pecypc] : o0mepoc. MaT. mopral. — Pexum gocryma:
http://www.mathnet.ru/. 3arm. ¢ sxpana.

10. ToroBele 3amaun © pemicCHHS OHIAWH  [DaekTpoHHBI  pecypc]. -  Pexum
nocrymna:http://univer2.ru/uchebniki_po_matematike.htrBarx. ¢ sxpana.

11. Pemenue BbICHICH MaTeMaTHKH OHJIaH  [DNeKTpoHHBIH  pecypc]. - Pexum

nocryma:http://mathserfer.com/.3arn. ¢ sxpana.
12. DOnextpoHHas OuOmmuoTeuHas cucremMa [IOBOMIKCKOTO TOCYIapCTBEHHOT'O YHUBEPCHTETA
cepBuca [DnekTpoHHbIH pecypc]. - Pexxum nocryma: http://elib.tolgas.ru/- 3arm. ¢ skpana.

9. Ilepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPH OCYLECTBIECHUHN
o0pa3oBaTeIbHOIO Mpolecca Mo JUCIUIINHE, BKIIYasi epeyeHb NPOrpaMMHOro odecreyeHus
U HH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

Kpamkasa xapaxmepucmuka npumenaemozo npozpammnozo obecnevyenus

Ne IIporpamMMHBIif IPOAYKT XapakTepucTtuka Ha3znaueHue nmpu 0CBOEHUH
n/m JUCHMIIMHBI
1 | Microsoft Word TekcToBBIN TIpOLIECCOp,
MpeIHa3HAYEHHBIN U1 CO3JaHMUsl, [ToaroroBka cTyneHTaMu JAOKJIA10B U
[IPOCMOTpPA U PEeIAKTUPOBAHUS pedepaToB MO NpeACTaBICHHOM

TEKCTOBBIX JIOKYMEHTOB, C IOKaJIbHBIM TeMaTHKe, opopMIICHUS
MIPUMEHEHHEM MPOCTEHIIHNX opM CaMOCTOSTENBHBIX PaboT
TaOJIMYHO-MATPUYHBIX AITOPUTMOB.

2 | Microsoft PowerPoint ITporpamMma MoJrOTOBKH TIpe3eHTAIMil 1 | BocponsBseieHIe Ipe3eHTallHil,
IIPOCMOTpA TIPE3CHTALIMI, SBIAIOMASACS | MOATOTOBICHHBIX CTYCHTAMH B

106



vacteio MicrosoftOfficen noctynHas B | pamkax MpeaioXeHHBIX TEM
PelaKLIsIX IS ONICPALIMOHHBIX CHCTEM | HAayYHBIX JOKIAIOB U pedepaTon
MicrosoftWindowsu Mac OS.
3 | MicrosoftExcel [upoko pacrpocTpaHeHHas IIpoBeneHue JIEKIUOHHBIX 3aHATHH,
KOMITbIOTepHas mporpamma. HyHa OHa | MOArOTOBKA CTYACHTaMH JOKIIAI0B U
JUTs IPOBE/ICHHUS PACUETOB, COCTABICHHs | pedepaToB Mo MpeaCTaBICHHOM
TaOIMI] U AUATPAMM, BBIYUCIICHUSI TEMATHKE, PELICHUE JOMALIHUX

MIPOCTBIX Y CIIOKHBIX (DYHKIHH. 3a7aHuH.

10. Onucanne MaTepuaILHO-TEXHHYECKOH 0a3bl, HEOOXOTUMOIi 11 OCylIeCTBJIEHUSI
00pa3oBaTeIbLHOIO MPoIecca Mo JMCUUILTHHE

10.1. CnenmnaabHo 000py10BaHHbIEe KAOMHETHI U AYTUTOPHH
10.2. CpeacrTBa 00yuyeHus
Cpeocmea o0yuenus — yucOHas nurTepatypa (peKOMeHAyemass OCHOBHAas W JOMOJHHUTEIbHAS
JHTEpaTypa), OOLIeHNE Ha MPAKTUYECKUX 3aHATHIX B BHJIC JHAJIOTA.
TexHuueckue M 3IEKTPOHHBIE CpelCTBa OOYyUEHHUS M KOHTPOJIS 3HAHUH — MPOMEKYTOUHBIA H
UTOTOBBIA TECT IO BCEM Te€MaM JUCLMIUINHBI, KOTOPBIM MOXET HMCIOIb30BAThCS KAaK TPEHUPOBOYHBIN
tecT. HoyTOyk — 11t IpoBeIeHUS CIIai]] - TEKIUH.

Ne HanmenoBanue 000py10BaHHBIX OCHOBHOE CIEITUATH3UPOBAHHOE 000PYA0BaHNE
yueOHBIX KAOWHETOB U (MIIK) ayAUTOPUI

1 | JlexumoHHast ayauTopus. [TepeueHb OCHOBHOTO 000PYAOBaHMUS: KOMIIJIEKT MYJIbTHMEANHHOTO
NPOEKIMOHHOTO 00opymoBanus (3kpan DraperLumamnpoektop
Sanyo PLC)komruiekt yueOHo#i Mebernn Ha 60 mocago9HbIX MECT
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Hucrutyt (pakynbTeT) SKOHOMHKH Kadeapa «BbIciias MaTeMaTHKa»
npemnoaaBatens Kupuuek I'. A., cennanbHOCTh U (M) HalpaBlIEeHHE MOArOTOBKY [yt crenuanbroctr CI1009.02.01

11. IIpumepHasi TEXHOJTOTHYECKAS KapTa JMCHMILIMHBI MaTemaTnka,l cemecTp

I'paduk mpoxoxaCHUS KOHTPOJIBHBIX TOYCK 3a4.
Kon-Bo HeJens
Kon-Bo
6arToB 3a CeHTa0pb OkT1a0ph Hos6ps Hexabpn
Ne Bunbl KOHTPOJIBHBIX TOYEK KOHTD. 1
KOHTP.
TOYEK TouKy
2 3 5 6 7 10 11 12 14 16
1
11 ITocemenne JIEKIIMOHHOTO 8 05 + + + + +
3aHATHU
12 [IpoBepounas pabora 15 > + + + + + + + + + N
(koHTpONBEHAsK PaboOTa)
13 KonTtpons nekimoHHOr0o 1 4
MaTepHuaia
1.4 HroroBast KOHTpOJIbHAS 1 10 +
pabora
Hmozo
2
2.1 | Komtoksuym 1 10
Texymuii KOHTPOIb 3HAHUMN
2.2 | B (hopmMe NHCHEMEHHOTO 4 3 + +
OMpoca WU TECTHPOBAHUS
Hmozo
3 Teopueckue 3a0anus:
3.1 | I'moccapumii 1 10 +
3.2 | YuyacTue B KOH(epeHINN 1 20 +
Tekywuii peiimunz
4 HpOM%)KyTO‘IHBII/I KOHTPOJIb 1 20
3HaHUI
Oowuii peiimune
3auer / 9x3ameH 9K3aMeH
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12. llpuMepHasi TEXHOJOTHYECKasi KapTa THCHUILTMHBI MaTeMaTHKa,2ceMecTp
Hucrutyt (PpakynbTeT) SKOHOMHKH

kadenpa «Bpiciias MaTeMaTHKa»
npemnoaaBatens Kupuuek I'. A., cnenuanbHOCTh U (MJIH) HampaBJIeHUE MOATOTOBKH utst crermaibHocTeir CI1009.02.01

I'paduk mpoxokaeHUST KOHTPOJIBHBIX TOYEK 3a4.
Kon-Bo HEJemns
Kour-so 0asoB 3a (dbeBpais) (mapT) (arrpers) (maif)
No Bubl KOHTPOIBHBIX TOUEK KOHTP. P p p
1 xoHTp.
TOYEK oK
Y 1 2 3 4 5 6 7 8 9 10 11 12 1B 14 15 16
1
11 [Tocemienue JIEKIMOHHOTO 8 0.5 + + + + + + + +
3aHATH
12 [IpoBepounas padoTa 8 5 + + + + + + + +
(koHTpONBEHASE PabOTa)
13 KonTtpons nekiuoHHOr0O 1 4 +
MaTepuaia
1.4 HroroBast KOHTpOJIbHAS 1 4
pabora
Hmozo
2
2.1 | KomtokBuym 1 10 +
Texymuii KOHTPOIb 3HAHUMN
2.2 | B (hopmMe NHCHMEHHOTO 4 3 + + + +
OMpoca WU TECTUPOBAHUS
Hmozo
3 Teopueckue 3a0anus.
3.1 | I'noccapwuii 1 10
3.2 | Yuactue B KoH(DEpeHIHH 1 20 +
Texkywuit peiimune
4 HpOMEz)KYTOLIHBII/I KOHTPOJIb 1 20 +
3HaHUI
Oowuii peimune
3ayer / sxk3amMeH 9K3aMEeH
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