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1. Ilepeuensv nnanupyemsix pezyismanos ooyuenus no oucyuniautne « Mamemamukay,

COOMHECEHHBIX C NIAHUPYEMbIMU pe3yibmamamMu 0C60eHUs 06pa306ameﬂbnoﬁ npozpammasl

1.1. H3yuenue mamemamuku Ha 0a3060M YpoeHe cPeOHezo (nOIHO20) 00uezo 00pazosanusn
HANPAGIeHo Ha O0CMUIICeHUEe CeOYIOUUX Yenell:
- opmuposanue npedocmaeneHuli O MaTEMaTUKE KaK YHUBEPCAJIbHOM S3bIKE HAYKH, CPEICTBE
MOJIETUPOBAHUS SIBJICHUI U MIPOLECCOB, 00 UAESIX U METOJaX MaTEMaTHKHU;
- pazéumue JOTUYECKOrO MBIIUICHUS, IPOCTPAHCTBEHHOI'O BOOOPAKEHUS, aJITOPUTMUYECKON KYIbTYpBHI,
KPUTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAUMOM ISl Oyymiel mpoecCHOHANBHON AeATeIbHOCTH, a
TaK)Ke MOCIeAYIONIero 00y4eHus B BbICHICH LIKOJIE;
- 06]1a0eHUe MameMamu4ecKumMu 3HAHUAMU U YMEHUAMU, HEOOXOAUMBIMU B MOBCEIHEBHOMN >KU3HH,
JUIST U3YYEHHUS! IIKOJIBHBIX €CTECTBEHHOHAYYHBIX ITUCHUIUIMH Ha 0a30BOM YpOBHE, IS TOJYYEHUS
o0Opa3oBaHus B 00JIaCTAX, HE TPEOYIOIIUX YIIIyOJIEHHOM MaTeMaTH4eCKON TTOATOTOBKY;
- ocnumanue CpPeCTBAMU MATEMATUKHU KYJIbTYpPbI IMYHOCTH, TOHUMAHUS 3HAYUMOCTH MaT€MaTUKH IS
Hay4YHO-TEXHUYECKOTO MPOrpecca, OTHOMICHUSI K MAaTEMaTHKE KaK K 4acTH OOIICUYETIOBEYECKON KYIbTYpPhI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATHUKH, IBOIIOLIMEN MAaTEMaTUYECKUX UICH.

[Ipyn wu3ydyeHun Kypca MaTeMaTHKH Ha 0a30BOM YpOBHE MPOJOIDKAIOTCA U IOIYYarOoT pa3BUTHE
coJepxaTelbHble JIMHUM: «Anceopar, «Dynkuyuu», «YpasHeHus u HePAGEHCMEA», «iemeHmbl
KOMOUHAMOPUKU, Meopuu 6epoAmHocmeil, Cmamucmuku u J102ukuy, BBoautcs nunus «Hauana
Mamemamuyecko2o ananuia». B pamkax yKazaHHBIX COJEpPKaTENIbHBIX JIMHUN pELIaloTCs credyroujue
3a0aqu:

- CHUCTeMaTH3alusl CBEJACHUU O YHUCIIaX; M3y4Ye€HUE HOBBIX BHJIOB UHWCIOBBIX BBIpaXEHUH U (hopmy;
COBEPIIICHCTBOBAHUE TMPAKTHYECKUX HABBIKOB W  BBIYHCIUTEIBHOM KYJIBTYpbI, paCIIMPEHHE U
COBEPIIICHCTBOBAaHUE alTreOpanyeckoro ammapara, CHOPMUPOBAHHOTO B OCHOBHOM IIKOJE, U €ro
MPUMEHEHUE K PEUICHUI0 MaTEMAaTUYECKMX U HEMAaTeMAaTHUECKUX 3a/a4;

- pacuiMpeHue U cHucTeMaTH3alus OOIIWX CBEACHHA O (YHKIHIX, MOMOJHEHHE Kjacca H3y4aeMbIX
GYHKUIMMA, WUTIOCTpAllds MMUAPOTHl TMPUMEHEHHsS] (QYHKIHMN JUIsi ONMHCAaHUS W M3YUYCHUS] DPEATbHBIX
3aBUCHUMOCTEH;

- pa3BUTHUE NPEJICTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPY>KAIOIIIEM MUPE,
COBEpPIIICHCTBOBAHNE UHTEIICKTYaIbHBIX M PEUEBBIX YMEHHH IMyTeM 00OTaIeHHUs] MAaTeMaTHIEeCKOTO
SI3BIKA, PA3BUTHUS JIOTUYECKOTO MBITIUICHHUS;

- 3HAKOMCTBO C OCHOBHBIMH HJICSIMH M METOJIJaMH MAaTEMaTUYECKOTO aHaJn3a.

- 001IIME ¥ cTielMaTbHbIE METOIBI PEIICHUS MATEMAaTUYECKUX 3a/1a4;

- COBPEMEHHBIE HAIlPaBJICHUs Pa3BUTHS MATEMATUKH U UX TIPUIIOKEHUS;

- JIOTUKO — MaTeMaTUYECKUI U METOIUYCCKUN aHATN3 JTUTEPATYPHI 110 MaTeMaTuKe (YICOHUKHU 1

COOpHMKHY 3aj1a4, KHUTH U T.1.);



- IPUMEHEHNE METOJJOB MaTEMATUKH K JOKA3aTeJIbCTBY TEOPEM, PEIICHUIO 3a]1a4 IIKOJIBHOIO Kypca
MaTEeMaTHKH,

- BJIaJICHUE COBPEMEHHOMN TEPMHUHOJIOTHEN U METOAAMHU MaTEeMaTUKH;

- 00ecrevynTh CTyIeHTaM MOATOTOBKY JUIsl JalbHEHIEeH caMOCTOATEIbHOU paboThI MO YIriyOJIeHHIO U
pPaCIIMPEHUIO0 MAaTEMAaTUYECKNUX 3HAHUM U METOJ0B PELECHU 3a/1a4;

- pa3BUBaTh Mpo(deccHoHATBEHBIE KOMIIETEHIINH B Pa3JIMYHBIX 00JacTsIX MpodeccHnoHaIbLHOM
JIeSATEeIbHOCTH.

JAucnuniimHa HanpasJieHa Ha GopMHUPOBaHUE 00X KOMIIE€TEHIIHIi:

Kon HanmeHnoBaHue KOMIIETEHIINN
KOMIIETEHIIUH

OK- 1 [Tornmate CYLHOCTb 1 COLMAIBHYIO 3HAYMMOCTD cBOCH Oynmymed mpodeccun,
HPOSIBJIATE K HEM yCTOWYMBBINA HHTEPEC.

OK-2 OpraHu30BbIBaTh COOCTBEHHYIO AEATENBHOCTb, BHIOUPATh TUIIOBBIE METOJIbI U CIOCOOBI
BBITOJIHEHUS! TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX Y(P(HEKTUBHOCTH M KAYECTBO

OK -3 [IpuHuMaTh pemieHuss B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYalMsIX U HECTH 3a HUX
OTBETCTBEHHOCTh
OcymiecTBiATh MOMCK M MCIOJIb30BaHME MH(pOpManuu, HEOOXOAMMOM 1y

OK-4 3 (PEKTUBHOTO BBIMOJHEHHUS TNPO(PECCHOHANBHBIX 3a7ad, NPOPECCHOHATBHOTO |
JMYHOCTHOI'O PAa3BUTHUS

OK-5 Hcnonb3o0Bath MH(POPMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodecCuOHAIBHON 1S TEIbHOCTH

OK- 6 PaGorare B komiekTMBE W B KoMaHzie, A(P(EKTHBHO OOMATHCS C KOJUICTAMH,
PYKOBOJICTBOM, IOTPEOUTENISIMU

OK -7 bpats Ha cebs OTBETCTBEHHOCTH 32 paboTy 4I€HOB KOMaH[bl (IIOJAYMHEHHBIX), 3a
pe3ysbTaT BHIIOJHEHMS 3aJaHUN

OK -8 CaMocCTOSTENbHO ONpEAeTATh 33Jaud MPO(HECCHOHAIBHOTO M JHMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbhCs cCaM0o00pa30BaHMEM, OCO3HAHHO IJIJAHUPOBATh MOBBIIIEHHE KBATU(DUKALUT

OK 9 OpueHTHPOBATHCS B YCIOBUSAX YaCTOW CMEHbI TEXHOJIOTUH B MPO(hecCHOHAIBbHOM
NeSITETTHHOCTH.

1.2. Cooepicanue OucyuniuHvl NO360JIUM  OOYUAOWUMCA  peuiams  Cledyrujue
npogheccuonanvnuie 3a0auu (B X07e OCBOSHHS COJEPKaHHUsI MAaTEMAaTHYECKOr0 0O0pa30BaHMs ydalluecs
OBJIAJICBAIOT Pa3HOOOPA3HBIMHU CITOCOOAMHU AEATEILHOCTH, TPUOOPETAIOT M COBEPIICHCTBYIOT OIIBIT):

MOCTPOCHUS M WCCIICIOBAHMSI MAaTEMATHUSCKUX MOJEJCH IS ONMMCAHUS W PEIICHHS TIPHKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX JUCIUILINH;

BBITIOJTHEHHS K CAMOCTOSITEIHHOTO COCTABIICHUS AJITOPUTMHUYECKHIX MPEIMUCAHUI U UHCTPYKLIUN Ha
MaTeMAaTHYECKOM MaTepuase;, BBIMOJTHEHHUS pacuyeTOB MPAKTHUYECKOTO XapakTepa; HWCHOJIb30BaHUs
MaTeMaTHYeCKUX (HOPMYIT U CaMOCTOSTEIIBHOTO COCTaBIICHUSI (POPMYJT HA OCHOBE OOOOIICHHS YaCTHBIX

CJIy4acB U OKCIICPUMCHTA,

CaMOCTOSITENIbHOW paboThl € MCTOYHUKAMH UHGpoOpManuu, o000OUIeHHs M CHCTeMaTU3aluu
NOJY4eHHOM MH(pOpMAalUY, UHTETPUPOBAHUS €€ B JIMYHBIN OMBIT;

MIPOBEJICHUS JI0KA3aTEIbHBIX PACCYKIEHUH, JIOTMYECKOro OOOCHOBAaHMS BBIBOJOB, pa3IMUEHUS
JIOKa3aHHBIX W HEJOKa3aHHBIX YTBEPKIECHUU, apryMEHTUPOBAHHBIX M SMOIMOHAIBHO YOEIUTEeNbHBIX

CYXKJICHU;




CaMOCTOSITEILHON 1 KOJUIEKTHUBHOM ACATCIIBHOCTH, BKIIFOYCHHA CBOUX PE3YJIBTATOB B PC3YJIbTAThI

pa6OTI:I rpymibl, COOTHECCHUC CBOCTO MHCHHA C MHCHUCM JAPYIrUX YUYaCTHHUKOB Y‘-ICGHOI‘O KOJUICKTHUBA U

MHCHUCM aBTOPUTCTHBLIX UICTOYHUKOB.

1.3. Pesynomamot, ghopmupyemoie 6 Xx00e 0C60eHUSL OUCHUUNTUHDL
Ilpu oceoenuu oucyuniaunst y odyuaouwguxca popmupyromes ciedyrouiue pe3yibmamaol:

Buo pesynomama

Haumeuoeauuepesyﬂbmama

1

2

Juunocmmnuiit

PII1

C(bOpMI/IpOBaHHOCTL OCHOB CaMOpa3BUTHUd W CaMOBOCHOUTAHHUA B COOTBETCTBHU C
OGHIquHOBequKI/IMI/I HCHHOCTAMU U HACATIaMU T'PAKAAHCKOT'O OGIlIeCTBa; TOTOBHOCTb H
CIOCOOHOCTH K CaMOCTOHTeJ’ILHOﬁ, TBOpquKOﬁ U OTBETCTBEHHOU JESITEIHHOCTH.

Memanpeomemmnulii

PM 1

BIIA/ICHUEC HaBBIKAMU II03HABATEIbHOH, yUEOHO-HCCIEOBATENHCKOM W  IPOEKTHOU
JEATEIbHOCTH, HAaBBIKAMH pa3pelIeHHs MpoOJeM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSATENIHHOMY IIOMCKY METOJOB pEIICHHS MNpPaKTHYECKHX 3a7ad, HPUMEHEHHIO
Pa3INYHBIX METOJOB IMO3HAHMSL.

PM 2

TFOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSTENBHON HH(POPMAIIMOHHO-TI03HABATEIHHOM
JIeATEIbHOCTH, BJIAJICHUE HABBIKAMU MOJYYCHUS] HEOOXOAUMON MHPOPMAIMU U3 CIOBapen
paSHI)IX THIIOB, yMeHI/Ie OpI/IeHTI/IpOBaTLCH B paSJ'II/I'-IHI)IX HUCTOYHUKAX I/IH(bOpMaL[I/II/I,
KPUTUYECKH OIIGHMBATh M MHTEPIPETUPOBATh MH(POPMAIHMIO, MOIYYaeMyI0 M3 Pa3IMuHbIX
UCTOYHUKOB;

yMeHI/Ie HCIIOJIB30BATh Cpe}lCTBa I/IH(i)OpMaI_II/IOHHLIX u KOMMyHI/IKaI_lI/IOHHbIX TeXHOJ’IOFI/Iﬁ
(manee - UKT) B perieHur KOTHUTUBHBIX, KOMMYHUKaTUBHBIX M OpPraHU3allMOHHBIX 337134 C
coOmofeHreM  TpeOOBaHMN  JPrOHOMHMKH, TEXHUKH  O€30MaCHOCTH,  TMTHCHBI,
pecypcocOepexeHrs, TMPaBOBBIX W  ITHYECKHX HOPM, HOPM  HH(OPMAIMOHHON
0e30IaCHOCTH.

PM 3

BJIAICHUC A3BIKOBBIMU CPEACTBAMHU - YMCHHUC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY
3PpCHUs, UCTI0JIL30BATh aJICKBATHBIC SA3BIKOBLIC CPCACTBA,

Ilpeomemmnuwtii

PIl 1

ChopMHPOBaHHOCTD NPE/ICTABICHH O MaTeMaTHKe KaK YaCTH MUPOBO# KyJIBTYpPBI U O
MecTe MaTeMaTHKU B COBPEMEHHOMN IIMBUIIM3ALINH, O CII0CO0aX ONMUCaHUs Ha
MaTEMaTUYECKOM SI3bIKE SIBJICHUH PEaIbHOTO MUpa.

PII 2

CdopMuUpoBaHHOCTH MPEJICTABICHUI O MATEMAaTUIECKUX MOHIATHAX KaK O BAXKHEUIITUX
MaTeMaTHYECKUX MOJIENISX, MTO3BOJISIFOIIUX OMKCHIBATh U U3y4aTh pa3HbIe MPOIECCHI U
SIBJIICHUST;

MIOHUMAHHE BO3MOXHOCTH aKCUOMATUYECKOTO TOCTPOSHMSI MATEMAaTUUYECKUX TEOPHIL.

PIl 3

BJIaI[GHI/IG MCTOAAaMM NOKAa3aTCJILCTB U aJITOPUTMOB PCIICHUS;
YMCEHHUC X MPUMCHSATL, IIPOBOAWTH TOKA3aTCIbHBIC PACCYKJCHHNA B XO/IC PCIICHUS 3a/1a1.

PIl 4

BJ'IaI[GHI/IG CTaHAapTHbIMU l'IpI/IéMaMI/I peuIeHus pallMOHAJIbHBIX U UPpPAallMOHAJIbHBIX,
TOKa3aTCJIbHbIX, CTCIICHHBIX, TPUTOHOMCTPUICCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CUCTEM
HCIOJb30BAaHUC 'OTOBBIX KOMIBIOTEPHBIX IIPOTPAMM, B TOM YUCJIC JJId [TIOHUCKA ITYTHU
peUICHUSA U WJUTIOCTPALUU PCHICHUSA ypaBHCHI/Iﬁ 1 HCPABCHCTB.

PIT 5

C(i)OpMHpOBaHHOCTL HpeZ[CTaB.HeHI/Iﬁ 00 OCHOBHBIX TIOHATHAX, HACAX U MECTOJaX
MaTCMAaTUYCCKOI0 aHaJln3a.

PIT 6

BIAQ/ICHUE OCHOBHBIMU MOHATUSAMM O IUIOCKUX U IPOCTPAHCTBEHHBIX I€OMETPUYECKHUX
¢urypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTh YMEHHS paclo3HaBaTh Ha
4yepTexkax, MOJENSX U B pEAIbHOM MHUpE TeoMeTpuueckue (GUrypol; MpUMEHEHHE
M3YYEHHBIX CBOMCTB TeOMETpHUYECKHUX (Guryp u (GOpMyn [UIS pemeHHs TeOMETPUIECKUX
3a/1a4 Y 33/1a4 C IPAKTUYECKUM COACPKAHUEM.

PII7

ChopMuUpoBaHHOCTH MPEACTABIEHUH O MPOIECCaxX U SABJICHHUAX, UMEIOIIUX BEPOSITHOCTHEII
XapaKTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pEaTbHOM MHUpPE, 00 OCHOBHBIX TIOHSATHSIX
3JIEMEHTApPHOU TEOPUH BEPOSITHOCTEM;

YMEHUU HAaXOJWTh ¥ OIICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITHH B MPOCTEHIINX
MPaKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CIyYalHbIX BEJIMYHH.

PIT 8

BIIAJICHUE HABBIKAMHU KCIIOJB30BAHMS TOTOBBIX KOMITBIOTCPHBIX MPOTPaMM IIPH PEIICHUU
3a7a4.




1.4. Ilepeuens pe3yromamos ¢ yKkazanuem ux opmupoeanus é npoyecce 0C60eHuUs
00pazoeamenvHoll NPOPAMMbBL

Howmep Tembl
Ne
wn Pesynbrar 1 3man 2 yman 3 aman
1 2 3 4 5 6
1 2 3 4 5 6 7 8
1 |PI1 +
2 PM 1 +
3 PM 2 +
4 | PM3 +
5 PIl'1 +
6 |PII2 +
7 PII 3 +
8 |PIl4 +
9 |PIIS + +
10 | PIl6 +
11 | PITI7 +
12 | PIT8 +

1.5. Ilepeuensv naanupyemuix pe3yibmamos 00yueHus no OUCyuUnIuHe

Pe3yﬂbmambt 0CB80€HUA Oucuunmmbt

TexHogoruu
KOMIEeTeHUUH (7leKyuu, npaKmuyecKue

¢popmupoBanus

(cemunapckue) 3aHaAmMuUA,
camocmoamensHaa padoma, NeKyus c
pazdoopom  KOHKpEmHbIX  cumyauyuil,

npobnemHble NeKYUU, CEMUHAP-KPYblil
cmojn, cemMuHap-oucKyccus, peuienue
PA3HOYPOGHEBBIX U RPOOIEMHBIX 3a0a4

0p.) N0 YKa3aHHBIM pe3yJIbTaTaM.

Cpeocmea u
mexHonozuu  OUeHKU
(cobeceoosanue,
KOJL10KGUYM,meCmupo
eanue,

3amuma meopuecKux
npoexkmoeg

op.) no YKA3aHHbIM

pe3yromamam

1 >man

PIl 3

BJ'Ia,I[eHI/Ie METOAAMM NOKA3aTCJIbCTB U AJITOPUTMOB PCHICHUA; YMCHUC UX IIPUMCEHATDH, IPOBOAUTDH A0KA3aTCIbHBIC PACCYKIACHUA

B XO0Z€ peLICHUA 3a4a4.

3naem:

Tlonsarue o Meroge MaTeMaTUYECKON MHAYKIUU.
TloHnMaHMe CYITHOCTH MaTEMaTUYECKOW MHIYKIIHH.

AKCHOMBI TEOMETPUH U CTEPEOMETPHH.

HOHI/IMaHI/Ie CyH_[HOCTI/I aJ'IFOpI/ITMI/I‘-IeCKI/IX HpeﬂnﬂcaHHﬁ.
Ymeem:

yCTaHaBHI/IBaTL HpI/I‘II/IHHO-CHeZ[CTBeHHI)Ie CBs3U, CTpOI/ITI)
JIOTHYECKUE PACCYKICHUS, YMO3AKIIOUeHNS (MHIYKTUBHBIE,
}ICZ(yKTI/IBHBIe, 110 aHaHOFI/II/I) " BBIBOJFI.

BriaBurate THNOTE3Bl TpH  PENICHWHM y4YeOHBIX 3amgad |

MOHUMAaHHS HEOOXOTUMOCTH UX MPOBEPKH.

Oco3HaHHOE BJIaJIEHUE JIOTUUYECKHUMH ACHCTBUSMU ONpeAesICHUs
MOHSTHH.

IIpumMeHsTh aNrOpUTMBbI AEUCTBUN IPU PELLIEHUH 3aay.
JleficTBOBaTh B COOTBETCTBUHU C NPEJIONKEHHBIM aJIrOPUTMOM.
Hcnonb3oBaHue anropuTMHYECKUX JEUCTBUNA MpU PEIEHUU
MPAKTUYECKHX 3a7ad.

Hmeem npakmuueckuii onvim:
MeTO)IaMI/I J0Ka3aTejIbCTB U aJ'Il"OpI/ITMOB pemeHI/m. HpI/IMeHﬂTL,
l'IpOBO,Z[I/ITI) J0Ka3aTCJIbHbIC paC()y)K,Z[eHI/IH B X0¢€ peIHGHI/IH 3ajay.

Jlexunm; nexuus ¢

pasbopom

KOHKPETHBIX CHUTYaIH]
caMoCToOsITeNIbHAs paboTa;
peleHue

Pa3HOYPOBHEBBIX, IPAKTUKO
OpPHUCHTHUPOBAHHBIX,
MpOoONeMHBIX 3ama4;  (MeTox
KJIIOYEBBIX 3a/1a4; MEeTOIUKA
«B3aIMOOOMCH  3aJaHHUAMUY);
co3/1aHue rJIoccapus u
TBOPYECKHX MPOCKTOB.
OBpucTHYECKas Gecena,
YaCTHYHO-TIOUCKOBBIH  METOJ
pelIeHUs 3a/1ad;
HCCIIE0BATEIBCKAs
JEeSITETIBHOCTb.

Kontponsuas pabora
(mpoBepouHas pabota)
TecTupoBaHue 110 TEME.
I'noccapuii no teme.
3ammra  TBOPYECKHX
TIPOEKTOB.

YerHblii onpoc.
WNupuBuayanbHast
JIeSTEeIIHOCTB.
Penensuposanue
OTBETOB.
Bzaumopeuensupoa
HHUEC JOMAaIITHUX
pabor.




OIICHI/IBaTI) JIOTUYCCKYIO MPpaBUIIbHOCTDH paCC}’)K,HGHHﬁ,
pacro3HaBaTb JIOTUYCCKHU HEKOPPCKTHLIC paccCyxxacHus.
I'unoressr u OIIPOBCPIKCHUA. KOHTpHpI/IMepI)I. Pemenne 3aJa4 Ha
IMOCTPOCHUC, BLIYUCIICHUE, NOKA3aTCIILCTBO.

PIT 5

C(l)OpMI/IpOBaHHOCTL HpeZ[CTaBJ'IeHI/Iﬁ 00 OCHOBHEIX IIOHATHAX, UACAX U MCTOJaX MaTCMAaTHYCCKOI'O aHaJIu3a.

3naem:

Anzebpa

HarypansHoe, mnemoe, panuoHANBHOE YHCIO, IEPHOANIECKAs
Ipo0b, MPPALMOHAIFHOE YHCIO, MHOKECTBO AEHCTBUTEIBHBIX
gncen. OmnpeneneHne apupMETHISCKOTO KOPHS HATypaJbHOM
CTENEHH, CBOMCTBA KOPHS N — i CTENEHHU; ONPEACICHUE CTEIIEHU
C palMOHANBHBIM M JICHCTBUTENBHBIM IIOKa3aTeleM, CBOICTBa

creienn.  Ompenmenenne  norapudma  gmcima,  OCHOBHOE
JorapuMuyecKkoe  TOXKAECTBO,  CBOWCTBa  JIOTapH(MOB;
o003HaUeHWE JECATHYHOTO W HATypalbHOTO Jorapupma,

3HaKOMCTBO ¢ TaOnmmeir bpamuca. Yron B 1 paamaH, ¢hopMyIbt
mepeBofia TPagyCHOM Mepsl B paguaHHYIl0O M  HaoOOpOT.
«EnnHNYHAS OKPYXHOCTBY», «IOBOPOT TOYKHM BOKpYI Hadaia
koopauHaT». OnpeneneHHe CHHYcCa, KOCHHYyca, TaHI'€HCa yIJa.
3Haku CHHYyCa, KOCHHYCa, TaHI'CHCA B Pa3IMYHbIX YCTBCPTAX.
OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYJIBI.

Dyuxkyuu

OCHOBHBIE CBOMCTBA M TpaQUKH JIIEMEHTAPHBIX (QYHKIHUI.

Omnpenenenne QyHKUMM OOpaTHOM Anst JaHHOH (QyHKIMU.
[IpencraBnerne 06 ux rpadukax.

Hauana mamemamuueckozo ananusa

Onpenenenue MIPOU3BOIHOM, (bopmyJibl MIPOU3BOIHBIX

9JIEMEHTAapHBIX (QYHKIHMIL, TPaBUIIa BEIYUCICHHS TIPOM3BOTHOM.
[paBmina HaxOXXAEHHS MPOU3BOIHBIX (CYMMBI, MPOW3BEICHUS,
YaCTHOTO, CJIOKHOH (DYHKLIUH).
VYrmoBoit k03pPHUIHEHT TPAMOH,
NPOU3BOJHO, ypaBHEHHE KacaTelbHOW K rpaduky (yHKIUH.
ITpuznak GbyHKIMH,
«IIPOMEXYTKH MOHOTOHHOCTH (YHKIMH». OmpeneneHue TOYeK

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI

yObIBaHUsL  (BO3pacTaHusl) MIOHATHE
MakCUMyMa M MHUHHMYMa, MPHU3HAK JKCTPEMyMa, OTpeJiesieHre

CTallMOHAPHBIX M KPUTHYECKUX Touek (QyHkiuu. Cxemy
UCCIICIOBaHMs (PYHKIIUH. AJITOPUTM HAXOXKICHHUS HAUOOJBIICTO
U HaWMEHbBIIEro 3HaueHud (yHKIMKU Ha oTpe3ke. OmpenencHue
Tabnwiy
nepBOOOpa3HbIX,  MpaBHiIA Qurypy -
KpHUBOJIMHEIHAs Tparenus. TeopeMy Juls BEIYUCICHUS IUIO0IAAeiH

Omnpenenenue

" OCHOBHBIE CBOHCTBa 1epBo0Opa3HOH.

MHTETPUPOBAHMS.
KPUBOJIMHEHHOM TpamneuuH.
JudhepeHINPOBaHHOTO YpaBHEHHUS.

VYmeem:

Anzebpa

BBIITOJIHATH aqu)MCTH‘IGCKHC HeﬁCTBHH, coyeTrass YCTHbIEC U
IIMCBbMECHHBIC IMMpUEMBI, IMPpUMEHCHUEC BBIYUCIIUTCIIBHBIX
YCTpoﬁCTB; HaXOJUTb 3HAYCHUS KOPHA HaTypaJ'IBHOﬁ CTCIICHU,
CTETIeHH C PaIlOHAIFHBIM IOKa3aTeseM, Jorapudma, HCIoIb3yst
HpI/I HCO6X0)II/IMOCTI/I BBIYUCIUTCIBbHBIC yCTpOﬁCTBa;
[I0JIb30BAaTbC OLIGHKOW M HPUKUAKOM IpU NPAKTUYECKHUX

pacdeTax; TPOBOAWUTH IO HM3BECTHBIM (GOPMYyNIaM W TIpaBHIIaM
npeoOpa3oBaHust ~ OyKBEHHBIX  BBIP@KEHHUH,  BKIIOYAIOMINX
CTETICHHW, pPAagUKaJbl, JIOTapu(PMBI W TPUTOHOMETPHUYECKHUE
(YHKIMM; BBIYHCIATH 3HAUYCHHS YHCIIOBBIX M OYKBEHHBIX
BBIDOKECHUM, OCYLIECTBISII HEOOXOJAUMBIE IOJCTAaHOBKH U
npeoOpa3oBaHusI.

Dyurkuyuu

OIpeeNATh 3HaueHWe (YHKIUM 110 3HAYCHUIO apryMeHTa IIpH
pasnmuHBIX crnocobax 3agaHus (QYHKIHMH; CTPOUTH Tpaduku

HGKHI/II/I; JICKIOUA C

pasbopom

KOHKPETHBIX CHTYaLHH
caMOCToOsATebHas paboTa;
penieHre

Pa3HOYPOBHEBBIX, MPAKTUKO
OpPHEHTHPOBAHHBIX,
MpoOJeMHBIX 3a7ad;  (MeTox
KJIIOYEBBIX 33/1a4; METOAMKA
«B3aUMOOOMEH  3aJaHUSIMK»);
CO3J]aHue rioccapus u
TBOPYECKHX MPOEKTOB.
OBpHucTHYECKas Gecena,
YaCTHYHO-TIOUCKOBBIA  METOJ
penreHus 3a71a4;
HCCIIeIOBaTENbCKAs
JeATEIEHOCTb.

Konrponbnas pabora
(mpoBepouHast paboTa)
TectupoBanue 1o Teme.
I'noccapuii no teme.
3ammra  TBOPYECKHX
MPOEKTOB.

YerHeii onpoc.
MunuBuayanpHas
JIeSTEeNILHOCTb.
Penensuposanue
OTBETOB.
B3anmopenensnposa
HUE JIOMAaITHAX
pabor.




M3y4eHHBIX (YHKIMH; ONKMCHIBATh 110 Tpaduky u ¢ npocmeriuiux
cyuasx no ¢popmynie OBEICHUE U CBOWCTBA (DYHKIIMH, HAXOAUTD
1o rpaduKy QYHKIMH HAaUOOJbIINE 1 HANMEHbBIINE 3HAYCHUS;
pemwate  ypaBHEHHMs, TpPOCTEHIINE CHCTEMbl  YpaBHEHUH,
UCTIONB3YS CE0UCMBA QYHKYUU U UX SPAPUKOS.

Hauana mamemamuueckozo ananusa

BBIYUCIIATh TIPOM3BOJHBIC U NEPBOOOpasHble IIIEMEHTapHBIX
(YHKLIUHA, UCTIONB3YS CIpaBOYHBIC MAaTepUajbl, HCCIENOBATH B
npocTeimmx ciy4asgx (yHKIMH Ha MOHOTOHHOCTH, HaXOIHTh
HauOOJbIINE W HaWMEHBbIIME 3HauYeHHS (YHKIUH, CTPOMTH
rpaduK MHOTOYJICHOB U NPOCEUMUX PAYUOHATLHBIX DYHKYUL
C WCHONB30BaHUEM allapaTa MaTeMaTHYeCKOro —aHalu3a;
BBIYHCIIATh B IPOCTEUIINX CITydasx VIO C HCIOIb30BaHUEM
NepBOOOPa3HOM.

Hmeem npakmuueckuii onvim:

Anzebpa
MPAaKTUYECKUX PACYCTOB MO (OopMyNaM, BKIOYAs (HOPMYIIEI,
coJieprKarye CTCIICHH, paJuKaIb, JorapugpMsI "

TPUTOHOMETpPUUECKHE (DYHKIIUH, UCIIONIb3YS IPU HEOOXOJUMOCTH
CIpaBOYHBIC MaTE€pHalbl M MNPOCTEHIINE BBYHCIUTEIbHbIC
YCTpPOICTBA;

ONMMCAaHUA C TOMOINBI0 (YHKIMH Ppa3lUdHBIX 3aBHCHMOCTEH,
MPE/CTABICHUS NX TPa(QUIECKH, HHTEPIPETAIMN IPadHKOB.
Hauana mamemamuueckozo ananusa

Pemenne mnpuKIAgHBIX 3a1ad, B TOM 4HCIE COIMAIBHO-
9KOHOMHYECKHUX U (PU3WIECKUX, HA HAaNOOJbIINE M HANMECHbIINE
3HAYEHMs1, HA HAX0XKAEHHE CKOPOCTH U YCKOPEHHS.

[TpumeHsTh (YHKIMOHANBHO-TpadUUECKHE NPEICTABICHHS IS
OIMCaHUS ¥ aHaJIN3a 3aKOHOMEPHOCTEH, CYIIECTBYIOUIMX B
OKpY’KalOIlleM MHPE M B CMEXHBIX NpPEAMETax; IOCTPOCHUE U

HUCCIICOOBAHUC MATCMATHUYCCKUX Moneneﬁ nu I/ICHOJ'H:ByH lTpI/I
HEOOXOIMMOCTH  CIPaBOYHbIE  MaTepHanbl M MPOCTEHINHe
BBIYUCJIUTCIIBHBIC ycrpoﬁCTBa. .

2 3man

PIl 1

C(I)OpMI/IpOBaHHOCTB Hpe,E[CTaBJ'IeHI/Iﬁ O MaT€MaTHKEC KaK 4aCTH MHpOBOfI KYJBTYPbl 1 O MCCTEC MATCMATHKHU B COBpeMeHHOﬁ
MUBHJIM3allMH, O crioco0ax OIMUCaHUs Ha MAaTEMAaTHUYECKOM SI3BIKE SIBJICHUI PEAJILHOT'O MHUpa.

3naem:

MaremaTka Kak 4acTb MUPOBOM KyJIbTypel U €€ MECTO
MaTeMaTHUKd B COBpPEeMEHHOW uuBmiam3anuu (¢dadyna 3amad c
HCTOPHYECKUM COJIEPIKAHHEM).

AJNTOPUTM pEUICHUS TEKCTOBBIX U

apudMeTHyeckux 3aaad. [ padryueckoe npeacTaBiIeHUe
uHpopmanuu. OyHKIUH.

Ymeem:

Co3pmaBaTth, TPUMEHATH M  NpPeoOpa3OBHIBATH 3HAKOBO -
CHUMBOJIMYECKHE CpPEACTBA, MOJEIM M CXEMbl JUIl PELICHUs
yueOHBIX M MO3HABATENbHBIX 3a]a4. [IpuMeHsITh MaTeMaTHYeCKUX
METOAB! Al PELICHUs COJAEPHKATENbHBIX 3aJad U3 Pa3IM4HbIX
obyacTeii HaykM M NPaKTHKH. PelleHHe TEeKCTOBBIX 3a/1ad
anrebpanyeckuM MetoaoM. MHTepmpeTanus pesyiapTata, oTOOp
pemeHuid. PemaTh npukiagHble 3a1a4u, B TOM YHCIIE COLUAIBHO-
SKOHOMHYECKOTO M (PU3MYECKOro XapakTepa, Ha HauOOJbIINE U
HaVMEHBINNE 3HAYCHUS, Ha HaXOKICHUE CKOPOCTH M YCKOPEHHS.
Hcnonp3oBanue CBOIMCTB (GYHKIHMH NPU PEMICHHH TEKCTOBBIX,
(bM3NYECKHUX U TEOMETPUIECKUX 3a/1a4.

Hmeem npakmuueckuii onvim:

Maremarika Kak 4YacTb MHpPOBOH KyJIbTypsl W €€ MecTo

Jlexium; nexkuus ¢

pazbopom

KOHKPETHBIX cuTyauui
camocTosTeNnbHas pabora;
pereHne

Pa3sHOYPOBHEBBIX,  IPAKTHUKO
OpUECHTHPOBAHHBIX,
npoOJEeMHBIX 3a/ad; (meron
KIIFOUCBBIX 3aJay, METOOAUKA
«B3aIMOOOMEH 3aJaHAAMIY);
CO3/1aHue rioccapus u
TBOPUYECKHUX IIPOEKTOB.
OBpucTHYECKAs Gecena,
YaCTHYHO-TIONCKOBBIN METOoJl
pemeHus 3ajay;
HCCIIeJ0BaTEIbCKas
JIeSITENIbHOCTb.

Kontponsnas pabora
(mpoBepouHas
paboTa).
TectupoBanue
TeMe.
I'noccapuii no Teme.
3ammuTa  TBOPUYECKHX
MPOEKTOB.
YcrHelit onpoc.
NunuBuayanbHas
JeSITeTTHHOCTb.
PenensupoBanue
OTBETOB.
BsaumMopenensupos
aHue JIOMAIIHAX
pabor.
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MaTCMaTHuKHU B COBpeMeHHOﬁ OUBHJIN3alMH.

IIpumeHeHre  MaTeMaTHUYECKMX  METOJOB  JUIsl  pELICHUS
COJICPXKATENBHBIX 3aJa4 W3 pa3IMYHbIX O00NacTedl HAyKu U
npakTuku.  WHTepnperauus — pe3yibTara, yYe€T  pealbHbIX
OTpaHUyYEHUM.

PII 2

Cq)OpMI/IpOBaHHOCTB HpeHCTaBHCHI/Iﬁ 0 MaTeMaTHYSCKHUX IIOHATHUAX KaK O BaXHCHIIHX MaTEeMaTHICCKUX MOICIAX,
IMO3BOJIAIOIUX ONMHUCBIBATH U U3YYaTh PA3HBIC MMPOLIECCHI U ABJICHUSA, IOHNMAaHHUE BO3MOXKXHOCTU aKCUOMATHIECKOTO ITOCTPOCHUA

MaTEMaTHYECKUX TEOPHM.

3unaem:

[lepBoHauanpHOE TMpeACTaBICHHE OO0 HAEIX M O METOJax
MaTEeMaTHKH KaK YHHBEPCAIBHOM SI3bIKE HAYKH W TEXHUKH.
Hemnpie gncna. {poOu, IpOIEHTH, palliOHaIbHEIC

yucia. Moaynb (abconoTHast BETMUUHA) YHCIIA.
[elictBuTenbHple 4uciaa. beckoHeuHble AECATHYHBIE JPOOH.
Pacimmpenne  mOHATHS —~— uYMCla:  HaTypajbHble,  LEJBIE,
panyoHaIbHBIC U HMppalUOHaNbHBIE uucina. Ilepuoandeckue u
HeTepuoMIecKUe JecATHYHbIe ApoOoH. Moaynb uucha.

Ymeem:

Buners MmMaTeMaTHuecKyro 3ajady B JAPYTHX IOUCLUIUIMHAX, B
OKpYKalOIIeH KI3HH;

YMEHHS IOHHUMATh M HCIOJb30BAaTh MaTeMaTHYECKHE CpPEICTBa
HAIJBITHOCTH  (PUCYHKH, YepTexkH, Ip.)

CXCMBI n JUIA

WTIOCTpAlU, UHTCPIIPETALINN, aPTYMCHTAUU,

COCTaBJIATh MAaTCMATUYCCKHEC MOJACIN U peuiatb MNPAKTHUKO -
OPUCHTHUPOBAHHBIC 3aJa4u W3 Pa3IMYHBIX obacreit HayKu H
HpaKTH‘IeCKOﬁ JACATCIBHOCTHU.

Hmeem npaxmuueckuii onvtm:

I'padudeckasi MHTEpHpeTalusi YpaBHEHUH, HEPABEHCTB C JABYMs
HEHU3BECTHBIMU U MX CHCTEM.

MozenupoBarh peaibHble CHTyallid Ha S3bIKE ajireOpsl,
COCTaBJIATh ypPaBHEHHsS U HEPABEHCTBA [0 YCIOBHIO 3aJ1a4H;
UCCIIeI0BaTh MOCTPOCHHBIE MOJIEIN C MCIOIBb30BAHUEM amapara
anreOpsbl.

MonenupoBaTh pealbHbIe CHTyalldd Ha S3bIKE T[COMETPHH,

Jlexum; nexnus ¢

pa3bopom

KOHKPETHBIX cutyanuif
caMmocTosTeNbHas paboTa;
pelieHue

Pa3HOYPOBHEBBIX,  IPAKTHKO
OpPUCHTHUPOBAHHBIX,
MpOoOJIEMHBIX 337134, (meTox
KITFOYEBELIX 3aj1ad; METOINKA
«B3aUMOOOMEH 3a/TaHUSAMIY )
CO3/IaHKe rioccapus u
TBOPYECKHUX MIPOEKTOB.
OBpucTHYECKas Oecena,
YaCTHYHO-TTOMCKOBBIH METOJ
pelieHus 3a/1a4;
HCCIIeI0BATENLCKAS
JIEATENBHOCTD.

Kontponsuas padora
(mpoBepouHas
paboTa).
TectupoBanue
TeMe.
I'noccapuii no teme.
3ammra TBOPYECKHX
MPOEKTOB.
YerHsli onpoc.
NunuBuayanbHast
JeATEIBHOCTb.
Penensuposanue
OTBETOB.
BsanmoperneH3npos
aHWe  JOMAIIHUX
pabor.
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UCCIEN0BaTh  MOCTPOEGHHBIE  MOJAENU C  UCIOJIb30BAHHEM
TeOMETPHUYECKUX MOHIATUI U TeOopeM, ammapara ajareopsl; pemaTh
MpakTU4YeCKHe  3ajaud, CBA3aHHBIE  C  HAaxX0XJICHHEM
TeOMETPHUYECKIX BEJINYHH.

PIl 4

BJ'IaL[eHI/Ie CTaHJapTHBIMU HpI/IéMaMI/I peUICHUA pPAlMOHAJIBHBIX U UPPALIMOHATIbHBIX, ITOKAa3aTCJIbHBIX, CTCIICHHBIX,

TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CI/ICTeM; HCIOJIb30BAHUEC I'OTOBBIX KOMIIBIOTEPHBLIX IPOrpaMm, B TOM YHUCJIC

JUIA TIOUCKA IYTHU PEHICHUS U WIIIOCTPAallui PECIICHUA ypaBHCHPIi/‘I 1 HCPABCHCTB.

3naem:

Ypasuenus u nepasencmea

Olpe/iejIeHHe PaBHOCWIIBHBIX ypPaBHEHHMH, KOTJa TOSIBISIFOTCS
MIOCTOPOHHHME KOPHH, NPOMCXOANUT MOTEPsl KOPHEH; OlpeaeeHue
Y BUJIbI UPPALIIOHAIBHOTO, I0Ka3aTeJIbHOT0, JOTapu(pMHIECKOTO,
TPUTOHOMETPUUYECKOTO YpaBHEHHWH, HEPaBEHCTB M HX CHCTEM;
OCHOBHBIE TpHEMBbl (QITOPUTMBI) pEUIEHHs YpaBHEHUH U
HEpaBEeHCTB.

Ymeem:

y '‘PA6HEHUA U HepaseHcmea

pCIHaTL paHI/IOHaHBHHe, I10Ka3aTCJIbHbIC U JIOFapI/I(i)MI/I‘IGCKI/IG
YpaBHEHHUS W HEPABEHCTBA, Mpocmeliue uppayuoHaibHble U
mpueorm}uempuuecxue ypaeHeHuﬂ, ux cucmeMbl;

COCTABJIATH ypaBHeHI/ISI u HepaeseHcmea 10 yCJ'IOBI/IIO 3aJa4u,;
WCIIONIB30BaTh JUIA TPUOMIDKEHHOTO pEIICHUS YpaBHEHWH U

10

Jlekiuu; nexuus ¢

pa3bopom

KOHKPETHBIX cUTyarui
camocTosTeNnbHas paboTa;
peleHne

Pa3sHOYPOBHEBBIX,  IPAKTHKO
OpPHUEHTHPOBAHHBIX,
MpoOJIEeMHBIX 3ajiad; (meton
KIIFOUEBBLIX 3a7aY; METOHMKa
«B3aUMOOOMEH 3aIaHIIMUY );
CO3/1aHHe rJIoccapus u
TBOPYECKHUX MIPOEKTOB.
DBpHUCTHYECKAs Oecena,
YaCTHYHO-TTOMCKOBBIM METOI
peleHust 3a/1a4;

Kontponsuas pabora
(mpoBepoyHas
pabora)
TectupoBaHue
TeMe.
I'moccapuii o Teme.
3ammra TBOPYECKHX
MIPOEKTOB.
YerHblii onpoc.
NupuBuayanbHast
JeSITENBHOCTb.
PenensupoBanue
OTBETOB.
BzaumopernieH3upos
aHue JIOMAITHUX
pabor.
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HEpPaBEHCTB (rpacdmueckuit  Meron); n300paxkaTh Ha
KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PELICHUH NPOCTEHUIINX
YpaBHEHU U UX CUCTEM.

Hmeem npakmuueckuii onvim:

Ypasuenus u nepasencmea

Pemats panuoHanbHBIE, TPUTOHOMETPUYECKHE, MOKa3aTebHbIE,
Jgorapu(pMUYECKUe YpaBHEHHs W HEPAaBEHCTBA, U HMX CHCTEMBI.
3amauu ¢ mapaMeTpoM.

N3o6paxaTh Ha KOOPAWHATHOW TNIOCKOCTH MHOKECTBA PEIICHHHA
MIPOCTEHIINX YPAaBHEHUM U UX CUCTEM.

IlocTpoeHns u wccienoOBaHMSA MPOCTEHIINX MAaTEMaTHYECKUX
MOJIENIEH.

HCCICa0BATCIbCKAA
JACATCIBbHOCTD.

PIT7

Cq)OpMI/IpOBaHHOCTL HpeZ[CTaBJ'IeHI/Iﬁ O TIponeccax " SABJICHUAX, HMCIOLIUX BepOHTHOCTHbIﬁ XapakTep, 0 CTAaTUCTUYCCKUX

3aKOHOMEPHOCTAX B PEAaJIbHOM MHUPC, 00 OCHOBHBIX IOHSATHSIX 3HeMeHTapHOﬁ TCOpUn BepOHTHOCTeﬁ; yMeHI/Iﬁ HaXoJUTh H

OLICHUBATHL BEPOATHOCTH HACTYIJICHUSA COOBITHI B HpOCTeﬁHIPIX MPaKTUYCCKUX CUTyalludX W OCHOBHBIC XapaKTCPUCTUKHU

cnyqaﬁme BCJIMYUH.

3unaem:
dnemenmvl  KOMOUHAMOPUKU, CHMAMUCIMUKU U  mMeopuu
eéepoamHocmeil

TabNMM4YHOE M TpaduyecKkoe INPECTaBICHHE IaHHBIX; (OPMYIIBI
Yycia IEPECTAHOBOK, COUYCTAHHH, pa3MELICHUH; aJTOPUTMBI
penieHnss KOMOHMHATOpPHBIX 3a/ad; 3JIEMEHTapHBIE U CIIOXKHBIC
COOBITHS; BEPOSITHOCTh M CTATUCTHUECKAs 4acTOTa HACTYIUICHHS

HGKHI/II/I; JICKIOUA C

COOBITHSL. azbopom
pasbop .| KonrponbHas pabora
KOHKPETHBIX CUTYyaIUi
. (mpoBepouHast paboTa)
Ymeem: caMocCTosITeNIbHas paboTa;
N TecTupoBaHue 110 TEME.
Dnemenmol  KOMOUHAMOPUKU, CMAMUCIMUKL U  meopuu P I'moccapuii o Teme.
N Pa3HOYPOBHEBBIX, IPAKTHKO
eéepoamnocmeil 3ammra  TBOPYECKHX
OpPUEHTUPOBAHHBIX,
MOIleJ'II/IpOBaTI) pcalibHbIC CUTyalu Ha SI3BIKC TCOPUHN TIIPOCKTOB.

N . mpoOJeMHBIX 3amad; (METox N
BEPOSATHOCTEH U CTATUCTUKH, BBIYUCIATH B NMPOCTEHIINX CIIydyasx VcTHEII ompoc.
BEPOATHOCTH COGBITHiL. KIOYEBLIX 3872, METOMMKA | pppyvrmyrva mpas
Pemats npocreiimne KOMOMHATOPHBIE 321a9d METOZIOM Tiepedopa, «B3aMMOOOMEH JIESATEIBbHOCTb.

a TaKkKe C KCIOJb30BaHWEM H3BECTHBIX (POPMYI; BBIUHCIATH B | 3aaHUSIMUY); co3nanue | PenensupoBaHue
NPOCTEHIINX CIIyYasX BEPOATHOCTH COOBITHH HA OCHOBE MOJACYCTA | rjjoccapusi ¥ TBOPYECKHX | OTBETOB.
ncia HEXOMOB. [POEKTOB. DBpucTHYecKas | B3aHMOpELEH3MpOBa

. Gecena, uvacTHYHO-TIOMCKOBBIH | HHC AOMaIIHAX
Hmeem npakmuueckuii onvim: pabor.

METOA pemeHus 3a/1ad;
Dnemenmol  KOMOUHAMOPUKU, CMAMUCMUKU U  Meopuu
N UCcIIeIoBaTeIbCcKas
eepoamnocmeii
aHANM3a PeabHBIX YMCIIOBBIX JAHHBIX, TIPEJICTABICHHBIX B BHje | AT CIPHOCTD.
Juarpamm, rpaukos;
aHanuza HHGPOPMAIMKM CTaTHCTHYECKOro xapakrepa. OueHka
BEPOSATHOCTEH  HACTYILUIEHUS COOBITHIA B IpocCTeHmmx
MPAaKTUYECKUX CUTyarusaX. OCyIIeCTBIATh MPAKTUIECKHE PACUETHI
no Qopmynam; IOJB30BAThCS OIEHKOW W TNPHKHUAKOH MpH
MPaKTHIECKNX pacyeTax.
3 aman

PI1

c(hOopMHPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCTIMTAHUS B COOTBETCTBUU C O0IIEYEIIOBEYECKUMHY IIEHHOCTSIMH U UJeallaMu
TPAKIAHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEILHON, TBOPUECKON M OTBETCTBEHHOU JACSITEILHOCTH.

3naem:

[NopTper cTyAeHTa YCHENUIHOTO MO TUCLHUIUTHHE MaTeMaTHKA.
CaMoolleHMBaHHE ¥ OIIEHMBAaHHE Y4eOHOH AesTeNIbHOCTH ceds n
CBOHMX CBEPCTHHKOB.

IMoctpoeHne coGCTBEHHOH TpaekTopuu 06pa3oBanusi (COOCTBEHHbIE
CpelCcTBa YUeOHOM JIEITETLHOCTH).

MoOTHBBI CAaMOPa3BUTHUS U CAMOOOPa30BaAHUSL.

Ymeem:
TlocraHoBKa M NpUHATHE IEJeH MPEACTOSIIEeN J1eaTebHOCTH,
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Jlexumm, nexums ¢ KonrponbHas pabora
pazbopom (mpoBepouHas
KOHKPETHBIX CUTyanny pa6ora)
caMoCToATeIbHas paboTa; TectupoBanue o
pelieHue TeMe.
Pa3HOYPOBHEBBIX,  IPAKTUKO I'noccapuii o Teme.
OPHUCHTHPOBAHHBIX, 3amura TBOPYECKHX
npobJeMHbIX 3a1a4;  (METOA | TIpoeKToB.

KIIIOYEBBIX 3a/1a4; MeTOMKa | YCTHBIN ompoc.




OIpeNieNICHNe JIMYHOCTHOTO CMBICIa €€ C TOYKH
OIIpEe/IeICHUsI CBOET0 MECTa B COBPEMEHHOM OOILIECTBE.
B03MOXKHOCTb CaMOCTOSITENBHOIO YCIICITHOTO YCBOEHUsI HOBBIX
3HAaHWH, YMEHHWI M KOMIIETEHTHOCTEH, BKJIIOYAs OpraHU3aluio
YCBOGHHUS, T. €. YMCHUS YUUTHCSI.

OcBoeHHe OOMICKYIBTYPHOTO Hacieaus Poccuu v 00IIeMHpPOBOTO
KyJIBTYPHOT'O HacJIeusl.

CdopMupoBaHHOCTH yUeOHOW MESATEILHOCTH OpHEHTAlUsl Ha
coJiepKaHHe U Ipoliece y4eOHOI NeITeNbHOCTH.

CriocoOHOCTH K MIPOSKTHPOBAHUIO CBOEH YIeOHO! IeSTETbHOCTH.

3peHust

Hmeem npakmu YecKuil Onvim:

B pazBuTHn yueOHOI AeSATETHHOCTH U €€ MOTHUBAIIHU:

1. OcBoeHme ydYamUMHUCS OTAENBHBIX Y4YeOHBIX [EHCTBHH,
CUTYaIlMOHHEIA MMO3HABATENbHBI HHTEPEC M MOTHBAIIHS.

2. O0beauHeHNE YICOHBIX ICHCTBUN B IICIOCTHBIN aKT YIeOHOM
JICATCIIHOCTY, yCTOWYMBOCTh IO3HABATCILHOIO WHTEpeca U
CTaHOBJICHUE CMBICI000pa3yromiel (yHKIIMKA O3HABATEILHOTO
MOTHBA.

3. Cucrema y4eOHOH AeATEIBHOCTH, 0000MEHHOCTD, YCTOWINBOCTh
U U30HUpaTeIbHOCTH

poBaHHC

NO3HABATCIIbHBIX HMHTCPECOB,
HUHTCPCCOB B

JIOMHUHU-
nepapxuu
MOTHBAIIIOHHOHW CHUCTEMBI, IPUHITHE MTO3HABATEIBHBIM MOTHBOM

IIO3HaBaTCJIbHBIX

(byHKIMI TOOYKAEHHS ¥ CMBICIIO00pa30BaHHUS.

«B3aMIMOOOMCH  3aJJaHUAMUY);
CO3/aHue rJoccapus u
TBOPYECKHUX MIPOEKTOB.
OBpuCcTHYCCKas Oecena,
YaCTHYHO-TTOMCKOBBIH MeTOJ
peLieHust 3a/1a4;
HCCIIeIOBATENbCKAs
JIESTENLHOCTD.

NunuBuayanbHas
JIeSTEeIILHOCTb.
PeuensupoBanue
OTBETOB.
BsaumMopernens3upos
aHWe  JOMAIIHUX
pabor.

PM 1

BJIaJicHUEe HaBBIKAMHU I103HABATEIbHOH, y4eOHO-HMCCIIEOBATENbCKON U MPOEKTHOM JEsTENIbHOCTH, HaBBIKAMU pa3pelleHUs

npo6ieM; CocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY HMOMCKY METOJOB PELICHUS NPAaKTHYECKUX 3ajad, NPHUMEHEHHUIO

Ppas3JIMYHbIX METOAO0B IMTO3HAHUA.

3naem:

CTpyKTypy NpOEKTHOM M HCCIEAOBATEIBCKOH IESTENHHOCTH,
KOTOpast BKIIOYAeT 00II1e KOMIIOHEHTBHI:

1. IlocraHoBka mpoOIEMbl, CO3AaHHE TPOOIEMHON CHTYyallHH,
oOecreunBaroleii BOSHUKHOBEHUE BOIIPOCA, apTyMEHTHPOBAHUE
aKTyaJIbHOCTH IPOOIEMBI.

2. BoyiBmkeHue THIOTE3Bl, (OPMYIHPOBKA TUIOTE3BI M pac-
KPBITHE 3aMbICTIa HCCIICIOBAHMUS;

3. IlnaHupoBaHHE HCCIEIOBATENbCKUX (TPOEKTHBIX) pPaboOT U
BBEIOOP HEOOXOIMMOTO HHCTPYMEHTAPHSL.

4. Tlomck pemeHust HPOOJIEMBI, TPOBEICHHWE HCCIEIOBAHMS
(IpoeKTHBIX paboT) C MOITAHBIM KOHTPOJIEM U KOppEeKLHeH pe-
3yJIbTATOB.

5. IlpeacraBnenue (M3JI05KEHNE) PE3YINBTATOB UCCIICIOBAHUS HIIH
NPOAYKTA TIPOCKTHBIX pabOT, €ro OpraHu3alys C IENbI0 COo-
OTHECEHHMS C THUIOTE30H, 0pOopMIIEHHE PE3yIIbTaTOB JEATEILHOCTH
KaK KOHEYHOT'0 IIPOJIyKTa, (GOPMYIMPOBAHHE HOBOTO 3HAHMS.

6. OOcyx/eHne M OlEHKa IOJIyYeHHBIX PE3yJbTaToB U IpUMe-
HEHHUE UX K HOBBIM CHTYaIHSIM.

Ymeem:

1. Buznets npobiiemy.

2. CtaBUTH BOIPOCHL

3. BbluBUraTh runoTe3sl.

4. CTpyKTypUpOBAaTh TEKCTHI.

5. JlaBaTh ompeeseHne MOHITHSIM.

6. [InaHupoBaHue HcCeI0BaTENILCKNX (IPOSKTHBIX) PadOT M BEIOOD
HE00X0IMMOT0 HHCTPYMEHTAPHSI.

- BbIJEJIEHHE MaTepHayla, KOTOPHIH OyleT HCIIONb30BaH B HC-
CJI€ZIOBaHUU

- mapameTps! (II0Ka3aTean) OLEHKH, aHajlu3a (KOJIWYECTBEHHBIC U
KadeCTBEHHEIC);

- BOIIPOCHI, IIpeIaraeMbie sl 00CYKICHUS, U TIp.

7. llomck pemeHus npoOIEMbl, TPOBEACHHE HCCIECIOBAHUI

Jlexmuu; nexuus ¢

pazbopom

KOHKPETHBIX CI/ITyaL[I/Iﬁ
caMocCTosITeNIbHAs paboTa;
peleHue

Pa3HOYPOBHEBBIX,  MPAKTHKO
OpPHEHTUPOBAHHBIX,
mpobJeMHBIX 3amad;  (MEeTox
KJIIFOUCBBIX 3aaady, METOAUKA
«B3aUMOOOMEH  3aJJaHUSAMUY);
CO3/IaHuUE rioccapust u
TBOPYECKHUX MIPOEKTOB.
OBpHCcTHYECKas Oecena,
YaCTUYHO-TTOMCKOBBIN METOJI
pelIeHus 3amad;
HCCIIE0BATEIBCKAs
JEeSITETIBHOCTb.

Kontponsuas pabora
(mpoBepouHas
paborta).
TectupoBaHue
TeMe.
I'noccapuii no Teme.
3ammuTa  TBOPUYECKHX
TIPOEKTOB.
YerHblit onpoc.
NunuBuayanpHas
JIeSITeTIHHOCTb.
PenensupoBanue
OTBETOB.
BzaumopenieH3upos
aHue JIOMAITHUX
pabor.
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(TpOEKTHBIX PaboT) C MOATANHBIM KOHTPOJIEM
Pe3yJbTaTOB BKJIIOYAIOT:

- YMEHHE HaOJII01aTh;

- YMEHUS U HABBIKU NTPOBEACHHMS IKCIICPUMEHTOB;
- YMEHHE JIeJIaTh BEIBOJBI U YMO3aKIIOYEHHS;

- OpraHW3alMI0 HAOJIOACHMS, IUIAHHUPOBAHHE M IPOBEICHHE
NPOCTEHIINX OIBITOB Ul HaXOXKACHHS HEoOXoOuMoi MH(pOpMa-
IIUH ¥ IPOBEPKH TUIIOTE3;

- UCTIONIb30BaHKE Pa3HBIX HCTOYHUKOB HH(pOpManny;

- 00CyKIIeHHE M OLICHKY HOJIyYEHHBIX Pe3YJIbTaTOB U MpPUMEHEHHE
MX K HOBBIM CUTYaIHsM.

8. IlpencraBnenue (M3JI0KEHUE) PE3YNIBTATOB UCCIEAOBAHUS WM
NPOAYKTa TPOEKTHBIX paboT, ero OpraHu3alys C Leblo
COOTHECEHHSI C THIIOTEe30H, 0(OPMIICHHE PE3yIbTATOB ACATEIBHOCTH
KaK KOHEYHOTO IIPOIYKTa, (OPMYIHPOBAHME HOBOTO 3HAHUS
BKJIIOYAIOT:

- YMEHHE CTPYKTYPHPOBATh MaTepHal;

- o0cyxIeHne, OOBsICHEHHE, T0Ka3aTeNbCTBO, 3AIUTY PE3YIIbTaTOB,
HNOATOTOBKY, IUIAHHPOBaHHE  COOOIICHWUS O  NPOBEICHHUH
HCCIIC/IOBAHMUS, €ro pe3yjbTarax M 3alluTe (MOArOTOBKa BKIIOYAET
HE TOJIKO COCTaBJE€HHE TEKCTa, HO M NPE3CHTAlMI0 MaTepuajoB,
WUTIOCTPUPYIOLIHX, OOBICHSIOMINX, JIEMOHCTPUPYIOIIMX KaK cam
MPOLIECC MCCIICA0BAHUS U €T0 CPENICTBA, TaK U PE3yJIbTaThl);

- OLCHKY MNOJIYYCHHBIX PE3YJbTATOB U HUX MPUMCEHCHUEC K HOBBIM
CUTyalusM.

U Koppekiueit

Hmeem npaxmuueckuii onvtm:

B  y4eOHO-McCIIenoBaTeIbCKOH W IPOCKTHOH  NeSATEIHHOCTH.
BEINONHATE TEOPETUUESCKUE UCCIICIOBAHMS.
Teopernyeckoe wuccienoBaHne — 3TO (HOPMYJIUPOBAHUE OOIIMX
3aKOHOMEPHOCTEH, ITO3BOJLSIIOIMX OOBSCHUTH paHee OTKPBITHIC
(baKTBl M SMIIUPUYECKUE 3aKOHOMEPHOCTH.

Dmanvl npogedenus uccied08aHUs.
1. ®opmynmupoBaHue IPOOICMEL.
2. IloaroToBKa K MPOBEACHUIO HCCICAOBAHUS:
- TpEeOBApUTCNBHBIA aHANIW3 HMEIoLeics HH()OpPMAIUH, BbI-
JABHMIXKCHHUC T'UIIOTEC3,
- otOop MaTepuaiia, KOTOpHIH OyJeT HCHONB30BaH B HCCIE-
JIOBaHHH.
3 IIpoBeneHue UCCICIOBAHUS:
- aHanu3 ¥ 0000IIeHNe PE3yIbTATOB HCCIIET0BaHUS.
4. VznoxeHue pe3ysIbTaToB UCCIIEIOBaHUsI, UX MPEICTABIICHHE.
5. O0cyxieHne, olleHKa MOJTyYSHHBIX Pe3YJIbTAaTOB.

PM 2

TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOATENBHOW HH(GOPMAIIMOHHO-TIO3HABATENIBHON JESTEIbHOCTH, BJIaJ€HHE HaBBIKAMHU
HoJydeHHs: HeoOX0oAuMOoil MH(pOpPMalK U3 CIIOBapedl pa3HbIX THIIOB, YMEHHE OPHEHTHPOBATHCS B PAa3IMUHBIX HCTOYHHKAX
uH(opMaLUK, KPUTHYECKU OLICHUBATh U UHTEPIPETUPOBATH HH(POPMALIHIO, TOIYYAEMYIO U3 PA3IMYHBIX HCTOUHHKOB;

yYMEHHE WCIIOIb30BaTh CPeICTBa HMH(MOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TexHojoruit (mamee - MKT) B pemenun

KOrHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHW3allMOHHBIX 3aJ1a4 C CO6J'IIOZ[€HI/IGM TpC6OBaHHI>'I OPTrOHOMHMKH, TEXHUKU

6€301acHOCTH, THTHEHBI, PECypcocOepeKeHNS, IPABOBBIX W 3THUECKUX HOPM, HOPM HH(POPMAIIMOHHOH O€30MacHOCTH.

3naem:

®opmupoBaHUS  Y4eOHBIX  BO3MOXKHOCTEH B obOmactu
UCIIOJIb30BaHUS HH(POPMAIIMOHHO -KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIt C UCTIONIb30BaHUEM pecypcoB OoubmmoTex

u Uutepuera. KoMmnbroTepHas mpe3eHTanus.

Ymeem:
cOop nHOpPMAIMK B PA3TMIHBIX UCTOYHUKAX, HEOOXOAUMYIO JIJIs
pelleHrsT MaTeMaTHYeCKHuX TMpoOjeM, W TpPEeACTaBIsATH €€ B

MoHATHOH popme. KommbroTepHas nmpe3eHTarus.

Hmeem npakmuueckuii onvim:

OcymecTBiATh pacIIMpEeHHbIN MIOUCK nHpOpMALIT

Jlekiuu; nexius ¢

pasbopom

KOHKPETHBIX cUTyarmi
CaMOCTOsTEeNbHAsT PadoTa;
pelreHue pPa3HOYPOBHEBEIX
MPAKTHKO — OPHEHTHPOBAHHBIX,
MpOOJIEMHBIX 3a1aY; (Meton
KITFOYEBBIX 3a7adY; METOIHNKA
«B3aMOOOMEH 3/IaHUSIMIY )

co3/aHne rioccapus H
TBOPYECKUX MIPOEKTOB.
Oecena,

METOJI

OBpuUCTHIECKAst
YaCTUYHO-TIOMCKOBBIH

Kontponsuas pabora
(mpoBepouHas
pabora)
TectupoBanue
TeMe.
I'moccapuii o Teme.
3ammra TBOPYECKHX
MIPOEKTOB.
YerHblii onpoc.
NunuBupayanbHas
JeSITeTTHHOCTb.
PenensupoBanue
OTBETOB.
BzaumopernieH3upoB
aHue JIOMAITHUX

1o
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C HCIIOJIb30BaHUEM pecypcoB Oubmuorek u MuTepHeTa. HaxomuTs
B Pa3IMYHBIX HUCTOYHUKAX HH(POPMAIHIO, HEOOXOIUMYIO JUIs
pelIeHUs] MAaTeMaTWYeCKHX TPoOJieM, W TMPEACTAaBIATh €€ B
MOHATHON (pOopMe; MPUHUMATh PEIICHUS B YCIOBUSIX HCIOJHOW H

M30BITOYHOH, TOYHOM W  BEPOATHOCTHOH  WHpOpMaIWH.

KomnerotepHas npe3eHtanusl.

perneHus
Hccie10BaTeNbCKast

3a71ad4;

JCATCIbHOCTD.

pabor.

PM 3

BJIAICHUC A3BIKOBBIMH CPEACTBAMHU - YMEHUEC SICHO, JIOTUYHO U TOYHO HM3JIaraTb CBOIO TOYKY 3PE€HM, UCIIOJIB30BATh aJICKBATHBIC

A3BIKOBBIE CPEACTBA.

3naem:

Bocnpmm/le YCTHOﬁ U OUCBMEHHOM pcun, onpeAcIATb MNMOHATHA,
HDOHUMATh CMBICI MOCTABJIICHHOM 3aga4iu. PaszButue CHOCO6HOCTI/I
06OCHOBI>IBaTI> CYXKACHUA, MPOBOAUTH Knaccn(bnxaumo
MATECMATHUYCCKUX 06’beKTOB.

[Ipuém normueckoro 3amoMuHaHus y4eOHON uHpopMannu
CaMOMNpPOBEpPKy IO BOMpocaM Y4yeOHMKAa WM BONPOCAM,
COCTAaBJICHHBIM CaMUM YYalllUMCH; NEPECKa3 B Iapax C 0H0p0171
Ha KOHCIIEKT, IUIaH, rpad-cXxeMy W Np.; COCTaBJICHHE YCTHOMH
WU ITMCHbMEHHOU AHHOTAaIluu yqe6H0r0 TCKCTA C OHOPOﬁ Ha
KOHCIICKT, COCTaBJICHHEC CBOJHBIX Ta6J'II/II_l, rpa(b-cxeM u 1p.;
MOATOTOBKY MJOKJIAAOB W HAIIUCAHHUC pe(bepaTOB TCKCTA ABYX
BUAOB — KOHCTAaTUPYKOLICIO0 U KPUTHUYCCKOI'O0 — C OHOpOfI Ha
KOHCIICKT, IJIaH TEKCTa 110 OJHOMY 501058 HCCKOJIBKUM
HCTOYHHKaM, B TOM 4YHUCJIC C 01'[0p0171 Ha I/IHTepHeT nu Hy6JII/IKa'
IIUH B CPEICTBAX MAaCCOBOM MH(pOPMAIIHH.

Ymeem:

CTpyKTypHpOBaTh 3HAHHS, OCO3HAHHO U IPOU3BOJIBHO CTPOHUTH
peueBoe BBICKAa3bIBaHHE

B YCTHOM M MUCHbMEHHOMU (hopMe.

PaGotath Cc MaTeMaTHUYeCKUM TEKCTOM (CTPYKTYpPHpOBAHUE,

A3BJIEYECHUE HEOOXOIUMOI HHPOPMALINH). IIpoBomuTh
UH()OPMAIIMOHHO-CMBICIIOBOW aHANM3 JICKIIMH W y4eOHOro TEKCTa,
pacno3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIC  BBICKA3bIBAHUS,

OTIMYaTh THIIOTE3Y OT (hakTa. COCTAaBIATH TEKCT HAYIHOTO CTHIIS,
paccyxnath u 0000mare. CHoCOOHOCThP K SMOIMOHAIBHOMY
BOCIIPUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pEIIeHUH,
paccyXaeHui.

Hmeem npaxmuttecmu? onsim:

[IpyMeHAT MaTeMaTHYECKYIO TEPMHHOJOTHIO M CHMBOJHKY,
UCIIONb30BaTh  Pa3iMYHBIC SI3BIKM MaTeMaTHKH  (CIIOBECHBIH,
CHMBOJIMYECKHH, rpaduyeckuii). [IpoBoANTh apryMeHTHPOBaHHbIC
paccyXIeHus; JAeiaTh JIOTHYeCKHM OOOCHOBAaHHBIE BBIBOJBI,
IPUBOJUTH J10KA3aTEIbCTBA; OTJINYATh JOKA3aHHBIE YTBEPKICHUS
OT HE JOKa3aHHbIX; SICHO, TOYHO U TIPAMOTHO BBIPAXXaTb CBOU
MBICJIM B YCTHOM M NUCbMEHHOW peud. IIpuBonuTh mpumeps! u
KOHTPIIPUMEPBHIL.

PaccmarpuBate MH(GOpMALHMIO, JAHHYIO B HECKOJBKHX Pa3JIMIHBIX
(hopmax (BepOaNBHOI, YMCIOBOM, MPOCTPAHCTBEHHO-BU3YaJBHOM), B
UX B3aUMOCBS3H U CJIEJIaTh HA ATOIl OCHOBE BBIBOJIBL.
YcraHaBIMBaTh XapakTep CBS3M 4acTeldl MH(pOpMAIMH, KOTOpas
Ipe/ICTaBIIeHa B BU/IE TaOMHLL, rpavKoOB, IUArpaMM H 1Ip.

HGKHI/II/I; JICKIOUA C

pasbopom KOHKPCTHBIL
CUTyaluil; CaMOCTOSITEIIbHA!
pabora;

peleHue Pa3HOYPOBHEBBIX

IMPaKTUKO — OPUCHTUPOBAHHBLIX,

MpOOJIEMHBIX 3a/1aY; (MeTox
KITFOYEBEIX 3a7adY; METOIHKA
«B3aUMOOOMEH  3aJaHUSAMUY);
co3JaHne rioccapust u
TBOPYECKHUX MPOEKTOB.
OBpucTryeckast Oecena,
YaCTUYHO-TIOMCKOBBIM METOI
peleHust 3a/a4;
HCCIIeI0BATENHCKAS
JIESATENbHOCTD.

KonrponbHas pabora
(mpoBepoyHas
paborta).
TectupoBanue
TeMe.
I'noccapuii no Teme.
3amuTa  TBOPUYECKHX
MIPOEKTOB.
VYerHblit onpoc.
NupuBunyanbHast
JeATEIBHOCTb.
PeuensupoBanue
OTBETOB.
BzaumopeneH3upos
aHue JIOMAIITHUX
pabor.

1o

PIT 6

BJIaJICHUE OCHOBHBIMH MOHSATUAMU O IUIOCKMX M TPOCTPAHCTBEHHBIX T€OMETPUYECKHX (HUrypax, HX
OCHOBHBIX CBOMCTBax; C()OPMHPOBAHHOCTh YMEHHUS paclio3HaBaTh Ha YepTeKaxX, MOJENIIX U B peabHOM
MHpe reoMeTpruecKue (GUTyphl; IPUMEHEHUE U3YYEHHBIX CBOMCTB reOMETPUUECKUX GUTYP U GOPMYIT JUIs

PEICHNA T€COMCTPUYCCKHUX 3a/ad U 3a1a4 C IPAaKTHYCCKHUM COACPKAHUECM.

3unaem:
T'eomempusn
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Jlexmm; nexnus ¢ pa3dbopom
KOHKPETHBIX cHUTyaluif

Kontpomnsnas pabora
(mpoBepoyHast padora)




BzaumHoe pacnionoxkeHue npsiMbIX U TUIOCKOCTEH B IMTPOCTPAHCTBE.
OcHoBHBIE TOHATUSI 00 OOBEMHBIX TEOMETPHYECKHUX TellaX, MX
OCHOBHBIE CBOMCTBa W Npu3HaKku. IIpencraBieHne O MpaBUIbHBIX
MHOTOTpaHHUKaX (TeTpas’ap, KyO, OKTasp, JOAEKadAp, HKOCAIP)
U O Tenax BpauleHus. Pacrno3HaBaTe Ha MOIENAX M depTeikax,
Buabl ceueHnd. Dopmynsl momianeld OOKOBOW W TOJHON
noBepxHocteid. @opMyibl 00beMoB. MeTo/1 BEIYHCIEHHS 00beMa
yepes ONpeNeNIeHHbIN HHTETPAll.

Ymeem:

T'eomempus

Pacno3naBaTe M aHanM3MpPOBATH HA uEpTEXKAX, MOJCIAX U B
peanbHOM MHUpE: B3aUMHOE PAcIIONI0)KEHHE MPAMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE U TEOMETPHUECKUE TeIa. BEIMOIHATS YEPTEXHU IO
YCIOBHIO 3aJadydl M CTPOUTH pPAa3IN4YHbIC BHIBl CEUCHHUH.
[IprMeHATh OCHOBHBIE CBOICTBA, IPU3HAKH, (PAKTHI, (POPMYIIBI UIS
PCIICHHST CTEPEOMETPHYIECKHX  3amad (YMETh WX BBIBOJWTH).
Hcnons3oBaTh NpHOOPETCHHBIE HABBIKM B IPAaKTHYECKOH aes-
TENBHOCTH JUISl BBIYUCIICHHSI 00BbEMOB H IUIOIIAIeH IIOBEPXHOCTEH.

Hmeem npaxmuttecmu? onsim:

T'eomempus

Pacmo3naBats B OKpPYIKaromem MHUpE IpeaAMEThBL -

NPOCTPAaHCTBEHHBIE (OPMBI, Tela; BBINOJHATH YEPTEXKH MO
yCII0BUIO 3a1a4i. HaxoquTh HEU3BECTHBIE 3JIEMEHTHI, IUIOIIALU U
00BEMBI Ted, CTPOUTH pa3nuuHble cedeHusa. lccnenoBaHus
NPaKTHYECKUX CHUTyallMii Ha OCHOBE W3YYCHHBIX (QOpMYJT U
CBOMCTB TIPOCTPAHCTBEHHBIX (OPM M Tel, HCHONB3YS MpU
HEOOXOIMMOCTH CIIPABOYHHKH W BBIYHCIUTEIBHBIC YCTPOWCTBA.
W3MepaTs [UIMHBL OTPE3KOB, BEIMYUHBI YIJIOB, HCIOIb30BATh
(hopMynBl ST HAXOKACHHUS MEPUMETPOB, IUIOMAned U 0OBEMOB

TreOMETPUYECKHX (puryp u Te.

caMoCTOsITeNbHAs paboTa;
peuieHue Pa3HOYPOBHEBBIX
NPAKTHKO — OPUEHTHPOBAHHBIX,
npoOneMHBIX 3amad;  (MeTon
KJIFOYEBBIX 3a/1a4; METOJINKa
«B3aMMOOOMEH  3aJaHUSIMK»);
cOo3/1aHue ryoccapus u
TBOPYECKHUX MPOEKTOB.
DBpucTHYECKas Oecena,
YACTHYHO-TIOUCKOBBIH  METOJ
petieHus 3ajay;
HCCIIeI0BATEIbCKAS
JIeSITEIbHOCTb.

TectupoBaHue 1o Teme.
I'moccapuit no teme.
3amura  TBOPUYECKHX
IIPOEKTOB.

VYceTHblii onpoc.
NunuBunyanpHas
JIeATENBHOCTD.
PeuensupoBanue
OTBETOB.
B3aumopenen3upoBan
He TOManrHuX pador.

PIT 8

BJIaACHUEC HaBbIKaMH MCIIOJIb30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX NPOTrpaMM IIpHU PCIICHUHN 3a1a4.

3naem:

IPOTPaMMHBIE TIPOJYKTHI M HX OCHOBHBIE
xapaktepuctuku (Microsoft Word,

Microsoft PowerPoint; MicrosoftExcel);
CYIIHOCTb pabOThI ¢ KOMITBIOTEPOM KaK CPeACTBOM
yhpaBieHUs] HHPOpMaIIUei;

CYIIHOCTb paOOThbl B UHTEPHETE U MOTY4YEHUS
uH(popMalnu B T100aTbHBIX CETAX;

3JIEMEHTHI BBIYUCIUTEIBHON MaTeMAaTUKU;
TEXHOJIOTHIO cOOpa aHanu3a U 00paboTKU
MaTeMaTHYeCcKoi nHpopMaluu,

0 CTaTUCTMUYECKHUX METOAAX UCCIIEOBAHUS U

00paboTKK HHPOPMALIUH.

Ymeem:

KJIaccu(UIIPOBaTh TPOTPaMMHBIE TIPOTYKTHI,
BBIMOJIHATH CAMOCTOSATEIbHBIA TOUCK UHPOpMALMU
HEOO0XO0IMMOM JJIsl PEIIeHUsI MaTeMaTHYECKUX U
MPUKIAIHBIX 3a7a4;

UCIIOJIb30BaTh, XPaHUTh U MepepadbaThiBaTh
MH(pOpPMaLIHIO C TPUMEHEHUEM

BBIUNCIIUTEIbHON TEXHUKH;

Jlexmuu; nexuus ¢

pazbopom

KOHKPETHBIX CUTYalluid;
caMocCToOsITeNIbHAsA paboTa;
penreHme Pa3HOYPOBHEBBHIX,
MPAKTHKO — OPHEHTHPOBAHHBIX,
MpoOJeMHBIX 3a1a4; (MeTos
KJIIFOUCBBIX 3aJa4, METOAUKA
«B3aMMOOOMEH  3aJaHUSIMUY);
CO3JIaHKe TII0CCapUs U
TBOPYECKHX IIPOESKTOB.
OBpucTHUecKas doecena,
YaCTUYHO-TTOMCKOBBIA METO/T
pelIeHus 3a1a9;
HCCIIC0BATEIBCKAs

JACATCIBHOCTD.

Kontponsuas pabora
(mpoBepouHast
pabora)
TectupoBaHue 1o
TeMe.

I'noccapuii no Teme.
3ammTa TBOPUECKUX
MIPOEKTOB.

YerHblii onpoc.
NunuBuayanbHas
JeSITeTTHHOCTb.
PenensupoBanue
OTBETOB.
B3aumopenenszupoBan
He JOMAaIIHuX padoT.
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MOJTy4aTh MHPOPMAIUIO U3 TII00ATBHBIX CETEH,
MTO3BOJISIFOLLYIO PACIIUPUTH CBOM YPOBEHD 3HAHUM.

Hmeem npaxmuuecmu? onsim:

METOoAaMu 00pabOTKU M HHTEPIPETUPOBAHUS

PE3YIbTAaTOB SKCIICPUMCEHTA,

OCHOBHBIMH METOJJaMH, CTIOCO0aMH U CPEICTBAMHU
MOJIyYEHUSsl, XpaHEHHsI U NepepaboTKu UH(OPMALINK;
OCHOBAaMHU PabOTHI C KOMITBIOTEPOM KaK CPEICTBOM
yrpaBieHUs: HHPOPMAIIUN Ha YPOBHE, MTO3BOJISIONIEM
MCIOJIb30BaTh KOMITBIOTEPHYIO TEXHUKY U
CHelraln3upOBaHHbIE KOMIIBIOTEPHBIE MPOTPAMMBI.

2. Mecmo oucyuniunsl 6 CmpyKkmype o0pazoeamenbHOu nPOZPAMMbl

JucuuriauHa OTHOCUTCA K UKy 00mux auciuiuind. E€ ocBoenue ocymectsisiercs B 1, 2 cemecTpax.

Ne
n/a

HanmenoBanue IUCLUILINH,
OTIPEIEIAIONINX
MEXIUCITUTIIIMHAPHBIC CBSI3U

Kon u HanmeHoBaHue pe3ynbTaToOB (KOMIETEHIIHI )

Ilpeowiecmeyroujue oucyuniumnsl

Mamemamuka (ocHoéHasA
uiKkona)

Hngpopmamuxka (ocnoenasn
wKona)

1) bopmupoBaHie MpeACTABICHUI O MaTeMaTHKE KaK O METOJC MO3HAHHUS
JIECTBUTEILHOCTH, IIO3BOJIIOLEM ONUCHIBATh U U3Y4YaTh PEaIbHBIE IIPOLIECCHI
U SIBJICHUS;

2) pa3BUTHE YMEHHII pabOTaTh ¢ YYeOHBIM MaTEMaTHYSCKHM TEKCTOM
(aHaNMU3MPOBaTh, U3BJIEKATh HEOOXOMMYO HH(OPMAIIHNIO), TOYHO U TPAMOTHO
BBIPAKaTh CBOM MBICIHM C INPUMEHEHHEM MAaTE€MAaTHYECKOH TEPMHHOJOTUH H
CHUMBOJIMKH, TIPOBOJWTH  KIACCH(HKAINM, JIOTHYECKHE OOOCHOBaHMS,
JI0Ka3aTeNbCTBA MATEMATHIECKUX YTBEPKICHU;

3) pasBUTHE TMPEACTABICHHUI O YKCIIC M YHCIOBBIX CHCTEMAaX OT HATYPaJbHBIX
JI0 JEHCTBUTEIBHBIX 4YMCEN; OBJIAJACHUE HABbIKAMU YCTHBIX, IHMCBMEHHBIX,
MHCTPYMEHTAIbHBIX BBIYUCICHUH;

4) oBajicHNEe CHUMBOJIBHBIM SI3BIKOM  aireOpbl, MPUEMaMH  BBITOJIHCHHSI
TOKIECTBEHHBIX MPe0oOpa30BaHUI BBIPAXKECHUH, pEIIeHUs] YpaBHEHUI, CHCTEM
YPaBHEHMI, HEPABEHCTB M CHUCTEM HEPABEHCTB; YMEHHUS MOJAEIHPOBATh
peajbHBIE CUTYaIlNH Ha SI3BIKE areOphl, HCCIIEA0BATh MOCTPOSHHbBIE MOJIEIH C
WCTIONB30BAaHMEM  amapara aireOpbl, WMHTEPIPETHPOBATH MOTYUCHHBINA
pe3yibTar;

5) opnajeHne cucteMoll (YHKIMOHANBHBIX IIOHATHH, pa3BUTHE YMEHHS
HCTIONB30BaTh (PYHKIMOHAIBHO-TpadMUeCKHe MPEICTABICHHUS Ul PEIICHHS
pPa3IMYHBIX MaTEeMaTUYECKUX 3a/1ad, [UIsl ONUCAaHUS U aHaJlu3a PEalbHbIX
3aBUCUMOCTEI;

6) oBnajieHre TEOMETPHUYCCKUM SI3BIKOM; Pa3BUTHE YMEHHS HCIIOIb30BAThH €T0
JUIsL OTIMCAHUS NPEAMETOB OKPYIKAIOLIETO MUPA; PAa3BUTUE IIPOCTPAHCTBEHHBIX
MPECTAaBICHAN, W300pa3UTENbHBIX YMEHHH, HABBIKOB TI'€OMETPHUYECKUX
NIOCTPOEHMUI;

7) bopMupoBaHHE CHCTEMAaTHYECKHX 3HAaHMH O IUIOCKUX (Urypax H HX
CBOWCTBAaX, NPEACTABICHUH O NPOCTEHIINX IPOCTPAHCTBEHHBIX TeNax;
pa3BUTHE YMEHHMH MOAEIMPOBAHUS PealbHbIX CUTYal[Ui Ha SI3bIKE T€OMETpPUH,
HCCIIeIOBAaHHs TOCTPOEHHOM MOJENH C HCHOIb30BAHUEM TI'€OMETPUYECKUX
MOHATHH ¥ TEOpeM, ammapara aireOpbl, peIIeHUs TEeOMETPHYECKHX U
NIPaKTUYECKUX 3azady;

8) oBnajieHre MPOCTEHWINMMH  CHOCOOAMH  TPEACTABICHHUS W aHAIH3a
CTaTUCTHYECKHUX JTAHHBIX; (DOPMUPOBAHME IMPEJICTABICHUNA O CTATHCTUYECKUX
3aKOHOMEPHOCTSX B pEaIbHOM MHUPE M O PA3IMYHBIX CIIOCO0aX MX M3YUECHHUS, O
NIPOCTEHIINX BEPOSTHOCTHBIX MOJENSAX; pa3BUTHE YMEHHUHM U3BIEKATh
nH(OPMAINIO, TIPEACTAaBICHHYI0O B TaONWIax, Ha IuarpaMmax, rpadukax,
ONHUCBHIBATh M AHAJIU3UPOBATb MACCHBBI UHUCIOBBIX JAHHBIX C IOMOIIBIO
MOJXOAAIINX CTAaTUCTHYECKUX XapaKTEePUCTHK, MCIOJIb30BaTh IOHHMAaHHE

16




BEPOSITHOCTHBIX CBOWCTB OKPYXKAIOIIMX SIBICHUH TIPH NPUHITUH PELICHHUH;

9) pa3BuTHEC YMEHHUI NMPUMCHATH W3YYCHHBIC IOHATHS, PE3YIBTATHI, METOIbI
JUIL peIIeHWs 3aJad MpPaKTHYECKOTO XapakTepa M 3aJad M3 CMEXHBIX
JUCIUIUINH C  WCIONb30BAaHMEM TIIPH  HEOOXOAMMOCTH  CIIPABOYHBIX
MaTepHalioB, KOMIIBIOTEPA, IIOJIB30BAThCA OLEHKOH M IPUKUAKON IpH
NPAaKTUYECKUX pacyeTax;

10) bopMupoBanne HHPOPMALMOHHON ¥  AITOPUTMHUYCCKOH KYJIBTYPHI;
(opMHpOBaHHE TPEACTABICHUS O KOMIBIOTEPE KaK YHUBEPCAIHHOM
yCTpoHcTBEe 00paboTKN HH(POPMAIMH; Pa3BUTHE OCHOBHBIX HABBIKOB M YMEHHI
UCIIOJIb30BaHHS KOMITBIOTEPHBIX YCTPOWCTB;

11) bopMupoBaHue mnpeACTaBICHUS 00 OCHOBHBIX H3yYaeMbIX MOHATHAX:
nH}opManus, aIropUTM, MOJIENIb — U UX CBOMCTBAX;

12) pasBuTHe  AITOPUTMHYECKOTO  MBIIUICHHUS,  HEOOXOOMMOTO  UIS
MPpoeCCHOHANBHON AEATEIBHOCTH B COBPEMEHHOM OOINECTBE; pa3BUTHE
YMEHHUH COCTaBUTHb M 3aIllHCaTh AITOPUTM ISl KOHKPETHOTO HCIOJTHHUTEINS;
(dopMupoBaHHEe 3HaHWH 00 aNTOPUTMHYECKHX KOHCTPYKLHSX, JOTHYECKHX
3HAYEHMAX U ONEpanusiX; 3HAKOMCTBO C OJJHUM M3 SI3bIKOB IPOTPAaMMHUPOBAHHS
U OCHOBHBIMM aJTOPUTMHUYECKUMHU CTPYKTypaMu — JIMHEWHOH, YCIOBHOH U
LUKIHYECKOM;

13) bopMupoBanne  ymeHuWit  GopManMzalMd M CTPYKTYpPUPOBaHHUS
nHpopManuy, yMeHHs BbIOMpaTh Croco0 TpENCTaBIeHHs JaHHBIX B
COOTBETCTBHM C TIIOCTaBJICHHOW 3afaucii — TaONHUIBI, CXEMBI, TIpaduKy,
JMarpaMMbl, C HCHOJIb30BAHUEM COOTBETCTBYIOIIUX IMPOIPaMMHBIX CPEICTB
00pabOTKN TaHHBIX;

14) popmupoBaHre HABBHIKOB M YMEHHI 0O€30MacHOTO M I1e1ec000pa3HOro
TIOBEACHHS NPH pabOTe ¢ KOMIBIOTEPHBIMH NporpamMMmamu W B MHTepHeTe,
YMEHHUsI COOJI0AaTh HOPMbI HH(POPMAMOHHOM ATHKHU M IIPaBa.

Hngpopmamuka (ocnoenasn
wKona)

Du3uka (0CHOBHAA WIKOA)

1) bopmupoBaHie TpeACTABICHHH O 3aKOHOMEPHON CBS3M M MO3HABACMOCTH
SBJICHUI  npuponsl, 00  OOBEKTUBHOCTH  HAYYHOTO  3HAHUS, O
cucTeMooOpasyrome ponu (GU3NKK [UIA PasBUTHA APYTHX E€CTECTBEHHBIX
HayK, TeXHHUKH W TEXHOJOTHH; HAyYHOTO MHPOBO33PEHMS KaK pe3yibTaTa
N3y4YECHHUS] OCHOB CTPOCHMS MaTepHH M (PyHIAMEHTAIBHbBIX 3aKOHOB (DM3HKH;

2) bopMupoBaHME  IEPBOHAYANBHBIX  INPEACTABICHHH O  (H3NYSCKOH
CYIIHOCTH SBJICHUH MPHUPOABI (MEXaHNYECKUX, TETUIOBBIX, HJIEKTPOMAarHUTHBIX
1 KBAaHTOBBIX), BHJIaX MaTepHH (BELIECTBO M I0JIE), ABHXEHUH Kak CIocooOe
CYIIECTBOBAHUSI MaTEpUH; YCBOCHHE OCHOBHBIX HJIE MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHUs O CTPOCHHHU BEIIECTBa, JIEMEHTOB JJIEKTPOANHAMHUKHI
Y KBaHTOBOW (hM3UKH; OBJIaICHUE MOHATHHHBIM aIlllapaToM U CUMBOJMYECKAM
A3BIKOM (DU3HKH;

3) mpuoOpeTeHre OMBITA TMPUMEHEHHS HAYYHBIX METONOB IO3HAHUS,
HaOmoNeHust (U3MYECKUX  SABJICHHUH, TPOBEICHHS ONBITOB, IPOCTHIX
9KCTIEPUMEHTAIBHBIX HCCIIEIOBAHUH, MPSAMBIX M KOCBEHHBIX H3MEpPEHHH C
WCTIONIb30BAHMEM AHAJIOTOBBIX W LU(POBBIX M3MEPUTEIBHBIX NPUOOPOB;
MTOHUMaHHE HEN30EXKHOCTH MOTPEITHOCTEH JIFOOBIX N3MEPECHNUH;

4) nonumanue GpU3NIECKUX OCHOB M NPUHIIUIIOB JeiicTBUsI (pabOTh) MAIIKMH U
MEXaHM3MOB, CPEJCTB TIEPEABMXEHUs U CBSI3H, OBITOBBIX IPHUOOPOB,
HPOMBINIICHHBIX TEXHOJIOTHYECKHUX MPOIIECCOB, BIUSIHUS UX Ha OKPYKAIOLIYIO
Cpe/ly; OCO3HAaHHWE BO3MOXKHBIX INPHYMH TEXHOTEHHBIX U OJKOJOTMYECKUX
KaTacTpod;

5) oco3Hanne HEOOXOAMMOCTH MPUMEHEHHS JOCTHXKEHHH (U3MKH |
TEXHOJIOTHI JIJIsl PAlMOHAJIBHOTO PHPOIONONIE30BAHUSL;

6) oBnaseHre OCHOBaMH 0E€30MACHOTO HCIIOJb30BAaHUSI CCTECTBEHHBIX U
HCKYCCTBEHHBIX JICKTPUUECKMX W MArHUTHBIX TOJIEH, 3JIEKTPOMAarHUTHBIX W
3BYKOBBIX BOJIH, €CTECTBEHHBIX U MCKYCCTBEHHBIX HOHU3UPYIOUINX M3ITy4eHUN
BO M30€KaHWE WX BPEIHOTO BO3AEHCTBUS HAa OKPYXKAIOUIYIOD Cpeny H
OpraHM3M YeJIOBEKa;

7) pa3BUTHE yMEHUs IUIAHUPOBATH B MOBCEIHEBHON JKH3HU CBOM JICHCTBHS C
IIPUMEHEHNEM TIOJYyYEeHHBIX 3HAaHWH 3aKOHOB MEXaHHKH, 3JIEKTPOJUHAMHKH,
TEPMOAMHAMHUKH U TETUIOBBIX SIBICHUH C LIENbI0 COEPEIKEHHUS 30POBbS;

8) bopMupoBaHHe TpEACTaBICHHUI O HEPAHOHAILHOM HCIIOIB30BAHUH
MPUPOJHBIX PECYPCOB W JHEPIUH, 3arps3HEHHH OKpYKArollel cpeibl Kak
CJIE/ICTBHE HECOBEPIICHCTBA MAIIUH U MEXaHU3MOB.

IHocneoyrouwue oucyuniaunot
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21 Dnemenmul gvicuuen OK1-9,1IK1.1,1.2,1.4,23,35
Mamemamuku

29 Dnemenmul ) OK1,0K2,0K8,0OK9,IIK 1.1, 1.2, 1.4, 2.3, 3.45
Mamemamuueckoul 102UKu

3. O6vem oucyuniuHnwl 6 3a4emMHbBIX eOUHUUAX C YKA3AHUEM KOTUYECHEd AKA0eMUYECKUX YaCo8,
6bl0€/ICHHBIX HA KOHMAKMHYI0 padomy oodyuarouuxcsa c npenooasamesnem (no 6u0am yueoHvlx

3aHAMUIL) U HA CAMOCMOAMETbHYI0 Padonty
Pacnpeodenenue ponoa epemenu no cemecmpam u 6u0am 3aHAmMuUil

Buner 3ansTuii ouHast (opma o0ydeHus 3aouHas popma o0yUeHHS
Wroro yacos 356 u. 356 u.
Jlexuuu (4ac) - -
[TpakTryeckue (CeMHUHAPCKUE) 3aHATHUS 234 20
(gac)

Jlaboparopubie paboThI (4ac) - -
CamocTosrenbHas pabota (4ac) 120 334
Koncynpranumn 2 2
Kypcogoii mpoexT (paboTta) (+,-) - -
KonTtposnbHast padota (+,-) - +
DK3aMeH, ceMecTp /4ac. 1,2 cemecmp 1,2 cemecmp
3auet (quddepeHIPOBAHHBIN 3a4ET), - -
ceMecTp

KontponbHas padota, cemecTp - 1;2

4. Cooeporcanue oucyuniunsvl, CHpyKmypupoeannoe no memam (pazoenam) c yKazanuem

OMBEOCHHO20 HA HUX KOJIUYECM A AKAOCMUYECCKUX UACO8 U U006 yueﬁubtx 3aHaAmMuIl

4.1. Cooepircanue oucuyuniunsl

No | Pazoen oucuyuniunsl

Buns! yaeOHBIX 3aHATHIH,
BKITIOYAst CAMOCTOSTEIIEHYIO
paboTy CTy/IEHTOB H
TPYAOEMKOCTH (B
aKaJIeMUIEeCKUX Jacax).

Cpe/nctBa v TEXHOJIOTHHU OIICHKH
(ycmHblil onpoc, no02omosKa
00K1a008, N0OO20MOBKA Nepe3eHmayul,
cobecedosanuie, nucoMeHnas paboma,
mecm, UHOUBUAYaIbHble 3a0anus U 0p.)

IIpaktnyecku | Camocrosite
€ 3aHATHS, JbHAs
qac pabota, yac
1 cemecmp
1 | Pasnen 1. Anzeopa. 32/4 5/30 ITpakTUKyM.

1. Kopnu u cmenenu. TpenupoBouHas padora.
1.1. Kopenb creiern N> 1 u ero VHpakHEeHHs.
CBOMCTBA. KontponpHas pabotal,2,3,4,5,6,7,

1.2. Crenens ¢ paloHaIbHBIM
IOKa3aTejIeM H €€ CBOMCTBA.

1.3. CBoiicTBa CTEIEHHU C NEHCTBUTSIBHBIM
[OKa3aTeseM.

2. Jlozapughm.

2.1. Jlorapudm uucia.

2.2. OcHoBHOE JIorapu(hMUIECKOE
TOXKJIECTBO.

2.3. Jlorapugm mpou3BeAeHNs, YACTHOTO,

(npoBepouHast pabota)
Pabota co cOopHUKOM 3a7a4, OTBETHI

Ha BOTIPOCHI.

Pemrenue kauecTBEHHBIX U
MIPAKTUYECKHX 3a7ad.
TecTupoBaHue 1o TeEMe.
CocraBiieHr€ OTIOPHOTO KOHCIIEKTa U

18




CTETICHH; TIEPEX0/ K HOBOMY OCHOBAHHIO.
2.4. JlecATHIHBIN ¥ HATypaIbHBIN
sorapudmsl, 9ucio € .

3. Ocnoevt mpuzonomempuu.

3.1. Cunyc, KOCHHYC, TAaHI'€HC, KOTAaHTCHC
MIPOM3BOJILHOTO yTJIa.

3.2. Pagnannas mepa yria.

3.3. CunHyc, KOCHHYC, TAHT€HC W KOTaHTE€HC
qHcIa.

3.4. OCHOBHBIE TPUTOHOMETPHUYCCKHUE
TOK/IECTBA.

3.5. ®opmyIbl IpUBEACHMUSL.

3.6. CuHycC, KOCUHYC M TaHT€HC CyMMBI U
Pa3HOCTH JBYX YIJIOB.

3.7. CuHycC ¥ KOCHHYC JBOWHOIO yTIa.
3.8. ®opMyIBI TOJIOBUHHOTO yTJIA.

3.9. IIpeoOpa3oBaHus CyMMEI
TPUTOHOMETpPUYECKUX (pyHKUMII B
MIPOMU3BEICHNUE U TPOU3BEACHNUS B CYMMY.
3.10. IIpocTeiimme TPUTOHOMETPHIECKUE
YpaBHEHHSI U HEPAaBEHCTBA.

3.11. ApkcuHyc, apKKOCHHYC, apKTaHT'€HC
qHCIa.

rjioccapus 1mo TemMe.

Pabora ¢ pa3naToyHbIM,
JIEMOHCTPALOHHBIM MaTEPUATIOM H C
HAarJSIIHBIMU MTOCOOMSIMU.
WHauBuayanbHbelil 1 GPOHTAIBHBINA

ompoc.
[MpocaymuBanue n o6cyx)eHne
TOKITIa0B (pedepaToB) CTYICHTOB.
BzanMopeneH3npoBaHue JOMaNIHUX
pabor.

Paznen 2. @ynxyuu. 2814 6/30 [TpakTHKYM.
1.1. O6nmacTs onpeneneHnss © MHOKECTBO TpenupoBouHas pabora.
3HAYCHUI. VYnpaxHeHus.
1.2. T'paduk ¢pynknuu. [Toctpoenue KoHTposbHas pa6ora8,9
rpadukoB GyHKIUIA, 3aJaHHBIX (poBepouHas paboTa)
Pa3IMIHBIMHU CMIOCO6AMHU. Pa6oTa co cOOPHUKOM 3a/1a4, OTBETHI
1.3. CpoiicTBa ()yHKIIHI: MOHOTOHHOCTH,
Ha BOIIPOCHIL
YETHOCTh M HEYETHOCTb, IIEPUOTUYHOCTS,
OTPAHIYEHHOCTD. Pemenue kaueCcTBEHHBIX U
1.4. TIpoMexXyTKH BO3pacTaHHs U HPaKTUICCKUX 3a/1ad.
yObIBaHMA, HAUOOJbIIIEE 1 HANMCHBIIIEE Tectuposanue mo teme.
3HAYEHMS, TOUKH HKCTpEMyMa CocTaBieHre OTIOPHOTO KOHCIIEKTA U
(JIOKaNPHOTO MAaKCHMyMa M MUHUMYMA). IJI0CCAPHS 110 TEME.
I'padmueckast naTEpIIpETALIUS. PaBoTa ¢ pa3/aToqHbIM,
L.5. O6pf‘THa’I dynxuus. Tpagux JIEMOHCTPALIMIOHHBIM MaTEePUaJIOM H C
obpatHoii pyHKIHH. HarJIs,IHBIMU [TOCOOUSIMU.
1.6. CTeHeHHaSI"(byHKL[I/I}I C HaTypaJIbHBIM VHAMBHIYATBHBI H (GPOHTATBHBIT
rokasaTesieM, e€ CBOMCTBa U rpaduk.
1.7. TpuroHoMeTpu4ecKre QyHKIUH, UX onpoc.
CBOHCTBa 1 rpadyKu; NEPUOJUIHOCTS, IIpociymusatne 1 obeyxaenne
OCHOBHOI TIEpHO/I. JIOKITaI0B (pedepaToB) CTYICHTOB.
1.8. [Noka3aTenpHast GyHKIUSA B3auMopeneH3npoBaHue JOMaIIHUX
(9KcIIOHEHTa), €€ CBOWCTBA U TPa(UK. pabor.
1.9. Jlorapudmudeckas GyHKIHA, €€
CBOICTBA U TpaduK.
1.10. IIpeobpa3zoBaHus rpadmKoB:
napaJuieNbHbII [IePeHOC, CHMMETPHS
OTHOCHTEJILHO OCei KOOpAMHAT.
Pasnen 3. Hauana mamemamuueckozo 29/4 6/30 ITpakTUKyM.

ananusa

1.1. [Tonatue o mpon3BOAHON QYHKIHH,
(U3NIeCKNil ¥ TEOMETPHUYECKUI CMBICIT
IIPOU3BOIHOM.

1.2. YpaBHeHHE KacaTeIbHOU K rpaduKy
¢GbyHKIHN.

1.3. [Ipon3BoHBIE CYMMBI, Pa3HOCTH,
IIPOU3BE/ICHUS, YACTHOTO.

1.4. TIpon3BoAHBIE OCHOBHBIX
3JIEMEHTAPHBIX (YHKIHHA.

1.5. IIpuMeHeHne TPOU3BOTHOM K
HCCIEeIOBAaHUIO QYHKITUI U TOCTPOCHHUIO
rpauKoB.

1.6. IlepBoo6paznas. ®opmyna HetoToHa-
Jleibuuua.

TpenupoBouHas pabora.
VYnpaxHeHus.

Konrpospnas paboral0,11,12,13
(mpoBepouHas pabora).

Pabota co cOOpHHUKOM 3a/1a4, OTBETHI

Ha BOTIPOCHL
PerreHne ka4ecTBEHHBIX U
MPAaKTUYECKUX 3a]1aY.
TectupoBaHHe 1O TEME.
CocraBiieHre OTIOPHOTO KOHCIIEKTa U
TJI0CCapHs 110 TEME.

Pabota ¢ pa3gaTtoyHbIM,
JIEMOHCTPAIMOHHBIM MAaTEPHAIOM U C
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1.7. Bropas npou3BoHas u eé
(bM3HUECKUN CMBICTT.

HAarJsIIHBIMU MTOCOOMSIMU.
WHauBuayanbHblil 1 GPOHTAIBHBINA

orpoc.
[IpocnymmBanue u 00CyXaeHre
TIOKIaioB (pedepaToB) CTYACHTOB.
B3anmopereH3npoBaHue JOMAIIHUX
pabor.

Paznen 4. Ypasnenusn u nepasencmea 29 6/30 [TpakTukyMm.
1.1. Pemenune pannoHanbHbIX, TpenupoBouHas pabora.
TIOKa3aTCJIbHBIX, HOFapI/ICI)MI/I‘-IeCKI/IX pra)KHeHI/IH.
ypaBHEHHI 1 HEPABEHCTB. KoutposnbHas paGorald
1.2. Pemenue uppanoHaIbHbBIX u (poBepouHas paboTa)
TpUTOHOMETPUICCKUX yPABHCHHH. Pa6oTa co cOOPHUKOM 3a/1a4, OTBETHI
1.3. OcHOBHBIE IPUEMBI PEIIEHHS CUCTEM
. Ha BOIIPOCHIL.
ypaBHEHHI: TIO/ICTAHOBKA, p
IICHHE Ka4YeCTBEHHBIX U
anredpanveckoe CloXKeHue, BBEJCHUE CLICHHC KA4CCTRE
HOBBIX TIEPEMEHHBIX. HPaKTUICCKUX 3a/1a4.
1.4. PaBHOCHIIBHOCTH ypaBHEHUIA, Tectuposanue 10 Teme.
HEPaBEHCTB, CUCTEM. CocTaBieHre OIOPHOTO KOHCIIEKTA U
1.5. PenteHune npocTeHnX CUCTEM TI0CCApHS TIO TeMe.
YPaBHEHHH C JBYMS HEHM3BECTHBIMH. PaBoTa ¢ a3 aToqHbIM
(V) )
1.6. PemeHI/uIe CUCTEM HEPABEHCTB C OJHOU JIEMOHCTPALHOHHBIM MaTEPHAIOM 1 C
Te;’ef:l“eHHOH' . HarJsIIHBIMU [TOCOOUSIMU.
7. Vicnonp3oBaue CBOHCTB 1 FpEi(I)I/IKOB VIH MBIy aTbHbI H (DPOHTATHHBI
(GYHKIMI IPH pEIICHUN YPAaBHEHUH U OIIDOC
HEpPaBEHCTB. poc. ;
1.8. MeTox HHTEPBAIOB. [MpocaymmBanue n o6Cy)neHIe
TIOKITAI0B (pedepaToB) CTYICHTOB.
B3anmopeneH3nupoBanye 1oMalHux
pabor.
Paznen 5. dnemenmut komounamopuxu, 20 9/28 [MpakTuKyMm.
CMamucmuKu u meopuu 6eposmHocmell TpenupoBoyHas pabora.
1.1. TabnuyrOE W TpadmuecKoe YrpaxHeHHs.
OpeCTABIICHUC TaHHBIX. KonTponbHas pabotals
1.2. YncnoBble XapaKTePUCTHKH PAIOB (mpoBepouHas padoTa)
MaHHBIX. Pabota co cOOpHHUKOM 3a/1a4, OTBETHI
1.3. TloouepeaHblil U OTHOBPEMEHHBIN Ha BOTIPOCHL.
BBIOOP HECKOJIBKUX JIEMEHTOB U3
Pemenne kaueCcTBEHHBIX 1
KOHEYHOI'0 MHOKECTBA.
1.4. ®opmyibl ynca MepecTaHoBOK, TIPAKTHHCCKAX 3a/1at.
COYeTaHUH, pa3MelIeHU . Tectuposanue no reme.
1.5. ®opmyna 6unoma HeroToHa. CocraBiieHHE OIIOPHOTO KOHCIIEKTA U
1.6. CoiicTBa OMHOMHAITLHBIX ryioccapus 1o TeMe.
KOS((HUIHCHTOB. Pabora ¢ pa3naTouHbIM,
1.7. Tpeyrosnpnuk ITackans. JIEMOHCTPALMOHHBIM MAaTEPHAIOM U C
1.8. DneMeHTapHBIE U CI0KHBIE COOBITHSL. HArISAHBIMH TTOCOOUAMH.
1.9. Paccmotpenue ciydaes u WHauBuayanbHI ¥ GPOHTAIBHBINA
BEPOSITHOCTH CYMMbI HECOBMECTHBIX ompoc
COOBITHH, BEPOSITHOCTh
[IpocnymuBanue u o6cyxaeHne
TIPOTHUBOIIOIOKHOTO COOBITHSI.
JIOK1a10B (pedepaToB) CTYACHTOB.
B3aumopernieH3upoBanue 1oMarHux
pabor.
IIpomescymounas ammecmayus no 128/12 32/148 Ix3amen
oucyuniune
2 cemecmp
Paznen 6. I'eomempus. 9% /8 88 /186 [MpakTukym.

6.1. AKCHOMBI U OIIpeICTICHHS
CTEPEOMETPUH.

6.2. ITapamnensHOCTh NPSIMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE.

6.3. IleprieHIUKYIAPHOCTD TIPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.

6.4. BekTOpBI B IPOCTPAHCTBE.

TpenupoBounas pabora.
YupaxHenus.

Konrponpnas padoral,2,3,4,5
(npoBepouHast pabota).

Pabota co cOopHUKOM 3a7a4, OTBETHI

Ha BOTIPOCHI.
Pemenune xauecTBEHHBIX U
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6.5. Merox KOOpIMHAT B IPOCTPAHCTBE.
6.6. MHOTOTpaHHUKH.

6.7. Tena BpateHus.

6.8. Beruucienne 00bEMOB U IUIOLALEH
ITOBEPXHOCTEH OCHOBHBIX TCOMETPHYCCKUX
Te.

6.9. 3amaun Ha IOCTPOCHUE.

MPaKTUYECKHX 3ajay.
TectupoBaHue 1o Teme.

rJIoccapus 1o TeMe.
Pabota ¢ pa3gato4yHbIM,

HarjisaaHbIMHA MOCOOUSIMHU.

orpoc.
ITpocaymuBanue n o6Cy)neHne

pabor.

CocraBicHHE OIIOPHOI'0 KOHCIIEKTA 1

JACMOHCTPALIMOHHBIM MAaTE€PpUAJIOM U C

WnanmBrayansHeI 1 GPOHTAIBHBIN

JTOKITIaI0B (pedepaToB) CTyJCHTOB.
B3anmopenensupoBanue  JOMaIIHUAX

Hpozweafcymowaﬂ ammecmayust no

oucyuniune

106/8

88/186

Ix3zamen

4.2.Cooeporcanue npakmuyeckux (CeMunHapcKux) 3aHamuil

TeOpeTI/IquKI/Iﬁ MaTepHral U3y4dacTCsd Ha IMPAKTHYCCKUX 3aHATHUAX. Ha INPAKTUYICCKUX 3aHATUAX

IPOBOASITCS IPOBEPOUHBIE PAOOTHI , KOHTPOJIbHBIE PAaOOTHI , OIIPOC IO TEOPETUUECKUM BOIIPOCAM.

MeTtonuyeckoe U AMTAKTUYECKOE 00eCIIeUeHNE MPAKTUYECKUX 3aHSITHH.

4.3.Cooepircanue nabopamophvix pabom

JlaboparopHble pabOThl yUeOHBIM IUTAHOM HE MPEAYCMOTPEHBI.

5. Yueono-memoouueckoe obecneuenue camocmoamenvHoil paGomaul

odyuarouwuxca no oucyunaune «Mamemamuxay

CamocrositennpHass paboTa CTyIEHTa SIBISETCS BaXKHBIM (DAaKTOPOM YCIEUIHOTO HM3YYEeHHs Kypca

BHGMGHTapHOﬁ MaTCMaTHKU. I[OMaIHHI/Ie, WHIAWBUAYAJIIBHBIC 3adaHWsA, IIOAIOTOBKAa K ayJAUTOPHBIM

3aHATUAM, KOHTPOJIBHBIM MCEPONPHUATUAM COOTBCTCTBYCT BBLIACIICHHBIM HOJISIM BpPEMCHU I CPCAHCTO

CTYJICHTA.

D¢ dexkTuBHAs cUCTeMa KOHTPOJS 00eCIeunBaeT TNIAHOMEPHYIO CaMOCTOSITENbHYI0 padoTy. Crona

OTHOCSITCSI KOHTPOJIbHBIE U MPOBEPOUHbIE padOTHI, 3amuTa nHAUBUAYanbHEIX PI'P u pedeparos, padota c

HpOfI)IGHHBIM MaTepuaJioM IJjid MNOATOTOBKHU K TCCTUPOBAHHIO, OIMPOC TI0 TCOPHU HA MPAKTHUUCCKHUX

3aHATUAX, 3a4CTHBIC pa6OTBI. I[HaFHOCTquCKHﬁ, TeKy'H_[Hﬁ n HpOMe)KYTOLIHHﬁ KOHTPOJIb 3HaHPII>i,

YMEHMH MPOBOJUTCS B POPME TECTUPOBAHNUS, KOHTPOJIbHBIX, 3a4ETHBIX U CAMOCTOSITENIbHBIX PaloT.

Texnonozuueckasn Kapma CaAMOCHOAMETbHOIL pa60mb1 cmydeuma

Pesyno Buo oeamenvnocmu cmyoenmos Hmozoevwtii Cpeocmea u mexnonozuu | Obvem
mam (3a0anus Ha camocmoamenvHyo npooyKkm OUeHKU uacoe
paodomy) camocmosnmeJib
HOoll padomol
1 2 3 4 5
1 cemecmp
PII 1 | V3ydyeHue U KOHCIEKTUPOBaHUE Koncrmexr. PeuenzupoBanue. 9/9
PIl 2 | 1ONIOJIHUTEIBHON JIUTEPATYPHI B [opTdomnmo.
PII 3 | COOTBETCTBHUHU C IIPOrpaMMOM Kypca.
PIT 4 | CamocTOSTEIIEHOE PEIICHHE 33]1a9 Pemrenne 3amay. | AHAIMTHYECKAI oruer. | 3/10
PIT5 | 1o 3a1aHMIO MPETOIaBaTEIS. PenensupoBanue.
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PIT 7. [Hoprdomnmo.
I'paduueckue paboTHhI. AnpOom PenensupoBanue. 3/10
rpadu4ecKux [opTdomnmo.
pabor.
MoaenupoBaHue. Mopens. PeuenzupoBanue. 3/10
dortorpadumn.
[IpezenTanus.
UccnenoBaTenbCkuid MPOEKT. [Ipesenranus. PeuenzupoBanue. 3/10
[opTdomnmo.
[ToaroroBka pedeparoB u 3cce HA Pedepar, acce. | [Ipe3enramms. 1/10
3aIaHHYIO TEMY PeuensupoBanue.
CocraBnenue cxem, TabIuII, WunuBunyans- | PenensupoBanue. 2110
pedycoB, KpPOCCBOPAOB IS HOE 3a/IaHuE. [Hoprdomnuo.
CHUCTeMAaTH3alu1 y4eOHOT0o
MaTepuaa.
OTBeThl HAa TEOPETUYECKHE KoHncnexr. Yeraeiii ompoc.  Tecr. | 2 /15
BOIIPOCHI, J0KA3aTEIbCTBO TEOPEM. [TucermenHbIe pabOTHI.
PenensupoBanue.
[Toptdonuo.
CocraBieHue rioccapusi Uiu ['moccapwuii. Marematuueckuii nukranrt. | 3 /15
6ubnunorpaduu mo koHkpeTHoi Teme | Crucok PeuensupoBanue.
JUTEPaATYPBHI.
BrimonHenne KOHTpobHOM paboTel | Pemenwue 3amad. | PenensupoBanue. -140
(3aounas hopma oOydeHUs)
VYyacTue B Hay4HBIX U Crartps. BeicTynenue Ha| 3/9
MPAKTUYECKUX KOH(PEPEHIIUAX [Ipe3enTarus. KOH(EpEHIIUH.
PeuensupoBanue.
Hmozo 3a 1 cemecmp | 32/ 148
2 cemecmp
PiI1 N3yuyeHue u KOHCIIEKTUPOBaHUE Koncnexr. PeuensupoBanue. 9/22
PM 1 JOTIOJIHUTENBHOMN JIMTEPATYPHI B [opTdomnmo.
PM 2 COOTBETCTBHHU C IIPOIPaMMOM Kypca.
PM 3 CaMocTosiTenbHOE pelIeHUE 3a/1a4 Pemenue 3ana4. | AHaIMTHYECKUI oruer. | 10/13
PIT 6 110 3a/IaHUIO MPETOIaBaTEN. Peuensuposanue.
PIT 8 [Hoprdomnuo.
I'paduueckue paboTEHI. Anp0om PenensupoBanue. 10/13
rpaduyecKkux [Hoprdomnuo.
pabor.
MonennpoBaHHue. Monens. PenensupoBanue. 10/13
dotorpaduu.
[IpesenTanus.
HccnemoBaTeTbCKH MPOCKT. [Ipe3enTarus. PeniensupoBanue. 10/13
[oprdomnuo.
[TonroroBka pedeparoB u 3cce Ha Pedepar, acce. | I[Ipesenrarus. 10/13
3aJJaHHYIO TEMY PenensupoBanue.
Cocrapienue cxeM, TaOJIuiI, NunuBunyans- | PenensupoBanue. 10/13
peOycoB, KpPOCCBOP/IOB ISt HOE 3aJIaHue. [opTdomnmo.

cucreMaTus3aluu y‘Ie6HOFO
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MaTepuarna.
OTBeTHI HAa TEOPETUUECKUE KoHcnexr. Yerupiit ompoc.  Tecr. | 10/ 13
BOTIPOCHI, JOKA3aTEIbCTBO TEOPEM. [MuceMeHHBIE PAOOTHI.

PenensupoBanue.

[Toptdonuo.
CocragieHnue rioccapusi Uiu I'noccapuii. MaremaTtuueckuit nukrant. | 9/13
6ubnmorpaduu no koHkpeTHo Teme | Crucok PeuenzupoBanue.

JTUTEPATYPHI.

BrimonHaenne KOHTpobHOM paboTel | Pemenwue 3anad. | PenensupoBanue. - /160
(3aounast hopma oOydeHus)

Hmozo 3a 2 cemecmp | 88/ 186

Hmozo | 120/
334

Cooeporcanue 3a0anuil 01 CamMoCmMOAMENbHOU padomul
Temut pechepamos (nucomennvix pabom, rscce, 00K1a008, cmameil)

Pa3zoen 1. Anzeopa

1. Kopnu u cmenenu.
1.1. Kopens crenern N> 1 u ero cBoWCTBA.
1.2. Crenenb ¢ pamoHaJIbHBIM [TOKA3aTEJIEM U €€ CBOMCTBA.
1.3. CBoiicTBa CTENEHU ¢ ACWCTBUTEIbHBIM MIOKA3aTENIEM.
2. Jlocapughm.
2.1. Jlorapudwm uncna.
2.2. OcHOBHOE JIOTapu(PMUIECKOE TOXKIECTBO.
2.3. Jlorapudm pou3BeeHUs, YACTHOT O, CTENEHHU; IEPeX0/l K HOBOMY OCHOBAHHUIO.
2.4. JlecATUYHBIN U HATypaIbHBIN JIOTapU(BMBI, YUCIIO €.
3. Ocnoevl mpuzonomempuu.
3.1. Cunyc, KOCHHYC, TAHTE€HC, KOTAHTCHC MTPOU3BOJIBLHOTO yTJIa.
3.2. Pagnannas mepa yria.
3.3. CuHyc, KOCUHYC, TAHTE€HC ¥ KOTAHTEHC YHCIIa.
3.4. OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.
3.5. ®opmyIbl IpUBEACHUS.
3.6. CuHyc, KOCHHYC M TAaHT€HC CYMMBbI U Pa3HOCTH JIBYX YTJIOB.
3.7. CuHYyC ¥ KOCUHYC IBOWHOTO yTJa.
3.8. ®opMyIIbl TOJIOBUHHOTO YTJIa.
3.9. [Ipeo6pa3oBaHusi CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMNA B IPOU3BEACHUE U MPOU3BEICHUS B
CyMMY.
3.10. IlpocTeiinine TpUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA.
3.11. ApkcuHyc, apKKOCHHYC, apKTaHT'€HC YHCJIa.

Pazoen 2. @ynkyuu
1. ®ynkyuu.
1.1. O6nactp onpeneneHruss © MHOYKECTBO 3HAUYEHUH.
1.2. I'padux Gpynkuu. [loctpoerne rpadukoB GyHKIMHA, 3aJaHHBIX pPa3IMYHBIMHU CIIOCOOAMHU.
1.3. CBoticTBa PyHKITUH: MOHOTOHHOCTB, Y€THOCTh U HEYETHOCTD, IEPUOIUIHOCTH, OTPAHNYCHHOCTD.
1.4. IIpomexyTKH BO3pacTaHusl U yObIBaHUs, HAaNOOJIbIIIEe M HAMMEHbILIEe 3HAYSHUS, TOUKH SKCTpEMyMa
(JloxkanbHOTO MaKCMMyMa U MUHUMYMa). ['paduueckast HHTeprIpeTarus.
1.5. Ob6parnas ¢pynkuus. ['paduk oOpatHoii HyHKIMH.
1.6. CrenenHas QyHKIUS C HATYpaJIbHBIM MTOKa3aTeneM, e€ CBoicTBa U rpaduk.
1.7. TpuronomeTrpudeckue GyHKINHU, UX CBOMCTBA U rpadUKH; NEPUOTUIHOCTb, OCHOBHOM MEPUO/I.
1.8. [Toka3zarenpHas GyHKIUS (SKCIIOHEHTA), €€ CBOMCTBA U rpaduK.
1.9. Jlorapudmuueckast pyHkIHs, €€ cBoiicTBa U rpaduxk.
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1.10. TIIpeobpazoBanus rpadKOB: MapajuIeIbHbIN IEPEHOC, CAMMETPHUSI OTHOCUTEIIBHO OCeH KOOpIUHAT.
Pa3zoen 3. Hauana mamemamuueckozo ananusa
1.1. ITonsiTHE O MPOU3BOAHON PYHKIINH, PUZNIECKUI U TECOMETPUUECKUNA CMBICI TIPOU3BOIHOM.
1.2. YpaBHeHue KacareabHON K TpaguKy GyHKIIUH.
1.3. [Ipou3BoHbIE CyMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.
1.4. IIpon3BOAHBIC OCHOBHBIX JIECMEHTAPHBIX (PYHKITUH.
1.5. [IpumeHeHre MPOU3BOTHON K HCCICIOBAHUIO (DYHKIIUN U MTOCTPOSHHUIO TPadUKOB.
1.6. IlepBooOpa3znas. @opmyrna Hetorona-Jleitoaua.
1.7. Bropas npousBoaHas 1 €€ GU3NIECKUN CMBICIT.
Pazoen 4.Ypasnenus u nepasencmea
1.1. Pemienue panoHaIbHBIX, TOKA3aTEIbHBIX, JIOTApU(YMUIECKUX YPaBHEHUI U HEPABEHCTB.
1.2. Pemienue uppanumoHaIbHbIX U TPUTOHOMETPUUECKUX YPABHEHHUIA.
1.3. OcHOBHBIE IPUEMBI PEIICHUS] CUCTEM YPaBHEHHI: MTOJICTAHOBKA, aJireOpandecKoe CI0KeHue,
BBEJICHHE HOBBIX MIEPEMEHHBIX.
1.4. PaBHOCHIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.
1.5. Pemienue npocTelInX CUCTEM YPaBHEHUM C IByMsI HEU3BECTHBIMH.
1.6. Pemienue cucreM HEPaBEHCTB C OJJHOW NIEPEMEHHOM.
1.7. Vcnonb3oBaHue CBOKCTB U IpaukoB QYHKIMI NpU PEIICHUH YPaBHEHHUI 1 HEPABEHCTB.
1.8. MeTo1 nHTEpBAJIOB.
Pa3zoen 5.9nemenmol KOMOUHAMOPUKU, CHAMUCMUKU U MEOPUU 8EPOAMHOCHEN
1.1. TabnmyHOE U TpadUIECKOS PEICTABICHUEC JAHHBIX.
1.2. YucnoBble XapakTEPUCTUKU PSIIOB JaHHBIX.
1.3. [loouepeHblii U OTHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO MHO>KECTBA.
1.4. ®opmyiibl yKciia IEPECTAHOBOK, COUETAHUMN, Pa3MELIEHU.
1.5. ®opmyna 6uHoma Herorona.
1.6. CBolicTBa OMHOMHAIILHBIX KO3(PPHUITUESHTOB.
1.7. Tpeyronsuuk Ilackarsi.
1.8. DneMeHTapHbIE U CIOXKHBIE COOBITUS.
1.9. PaccMoTpeHnue citydaeB v BEpOATHOCTb CYMMbI HECOBMECTHBIX COOBITHI, BEPOSITHOCTh
MPOTUBOMOJIOKHOTO COOBITHSI.

2 cemecmp
Pazoen 6. 'eomempus

Tema 1. Akcuomvl cmepeomempuu u ux c1e0Cmeus
1.1. OcHOBHBIE IOHSATHS CTEPEOMETPUN. AKCHOMBI CTEPEOMETPHUH.
1.2. HekoTopble CIeICTBUS U3 aKCHOM.
Tema 2. Ilapannensnocms nPAMbIX U HIOCKOCHEN
2.1. TTapannenbHbIe PSMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX IPSMBIX.
2.2. IlapannensHOCTh MPSMON U TNIOCKOCTH.
2.3. CkperuBaronmecs npsiMsle.
2.4. YT1IBI ¢ COHANPaBICHHBIMHA CTOPOHAMH, YTOJ MEXKY MPSIMBIMH.
2.5. CBoiicTBa napajijiesIbHbIX MIJIOCKOCTEM.
2.6.Tetpasip, mapaiesienumeI.
Tema 3. IlepnenOuKynaprnocnms npamslx u HaA0CKOCHEN
3.1. Ilpu3Hak neprneHIuKyJIIPHOCTH NPSIMON U IIIIOCKOCTH.

3.2. Teopema 0 npsIMOM, NEPIEHANKYIIPHON K IIIIOCKOCTH.

. PaccrosiHne oT TOUKHM 110 TUIOCKOCTH. TeopeMa o Tpex NepneHaNKYIIspax.

. Yron Mexay npsmMoil U miI0CKOCTBIO.

. IIpu3Hak neprneHuKyJIIpHOCTH ABYX INIOCKOCTEH.

. Teopema nepneHAuKyJJIIpHOCTH IBYX IJIOCKOCTEH.

7. IlpsiMoyTosbHBIHN Mapajuienenumnes, Kyo.

3.8. IapaynensHOE MPOEKTHUPOBAHUE, H300paKEHUE IPOCTPAHCTBEHHBIX (QUTYP.

Tema 4. Muozozpannuxu

4.1. IloHsiITHE MHOTOT'paHHHUKA.
4.2. Ilpusma.

4.3. [Tupamua.

4.4. TpeyronpHas nupaMuja.

W WL L W
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4.5. IlpaBunpHas nUpaMua.

4.6. IloHsTe MPaBUILHOIO MHOTOIPAHHUKA.

4.7. Cummetpus B KyOe, B mapajuiesienumnese.

Tema 5. Bekmopuwt 6 npocmpancmee

5.1. Tlonsarue BekTOpa. PaBEHCTBO BEKTOPOB.

5.2. CnoxeHue 1 BoIYMTaHUE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB.
5.3. YMHOXEHHME BEKTOpa Ha YHUCIIO.

5.4. KommuiaHapHble BEKTOPBI.

5.5. IlpaBwiio napasienenuiena.

5.6. Pa3znioxxeHne BEKTOpa M0 TPEM HEKOMILJIAHAPHBIM BEKTOPaM.
Tema 6. Memoo koopounam ¢ npocmpancmee

6.1. [IpsmoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopanHATHI BEKTOpA.
6.2. JlelicTBUs HaJl BEKTOPAMH.

6.3. CBs3b MEX Y KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU TOYEK.
6.4. [Ipocreiinue 3a7a4u B KOOpJIMHATAX.

6.5. CkansipHoe MpoOu3BEACHNE BEKTOPOB.

6.6. JIBmkeHue.

6.7. BekTopsL.

Tema 7. Hununop, konyc, wiap

7.1. Hunusap.

7.2. [1nomaas MOBEPXHOCTH LMJIMHAPA.

7.3. Konyc.

7.4. Y ceueHHBIN KOHYC.

7.5. Inomaape MOBEpXHOCTH KOHYCA.

7.6. Chepa u map.

7.7. YpaBuenue cgepsl.

7.8. Ilnomanp cdepsl.

Tema 8. Oovembt men

8.1. O0BeM NpPSAMOYTOIBLHOTO MapaieenuIe/a.

8.2. O0BeM MPSIMOYTOIHHON TIPU3MBI.

8.3. O0beM nuIMHIpA.

8.4. O6beM HaKJIOHHOHN MPU3MBI.

8.5. O0beM mupaMu/IbI.

8.6. O0BeM KoHyca.

8.7. O0Bbem miapa.

8.8. O0BeM 1apoBOro CETMEHTA, IIIAPOBOTO CJIOS M MIAPOBOTO CIEKTPa.
8.9. [Tnomane chepsl.

Huouesuoyanvuwie (cpynnoevie) 3a0anus 01a camoCcmoameabHoi padomut
OO0s3aTenbHbIe HHAWBUYaIbHbIC 3aJaHUS 0 KOKIOMY pa3zieny (TemMe) JUCIHUILTHHBI:

1.Jloruko — MmaTeMaTeMaTUYECKUM aHATIU3 10 JAHHOMY pa3Jieny, TeMe.

2. CocraBieHue riioccapusi.

. Beiienenue kiroueBbIX 3a1a4.

. Kimaccudukanms 3aa4 1 METOZI0B X PEIICHHS 0 JAHHOMY pa3zieny, TEMeE.
. AHanM3 IUTEPATyphl MO UCTOPUU MATEMATUKU, YYEOHBIX TTOCOOUH.

. PaboTta Hag uHIUBUAYaTBHBIMU 33JaHUSMU (TIPOCKTAMH).

. Pemenwe 3ama4 u3 nomaiiHelr KOHTPOJIBHON pabOTHI U TECTOB.

©O© 0 39 N L A W

. Pemenuie 3a/1a4 MOBBIIIEHHOM CIIOKHOCTH IO JAHHOMY pa3/iedy JUCIHUILTUHBL.
10. Anamu3 marepuanoB OI'D u ET'E mo MmaTemaTuke 1Mo yka3aHHOW TeMe.

. CocraBieHne TeMaTHIECKOTO AHHOTHPOBAHHOI'O KaTaJIoTa JIMTCPATYPhI U HHTCpHCT-pCCYpCOB.

11. 3a cTpaHuIIaMH IIKOJIBHBIX YU€OHUKOB alreOpbl U TeOMeTpuu (M30paHHbIe BOIPOCHl MATEMATHKH ).

12. KoppeKkunoHHbIE MEPOTIPUATHS.

3aoauu ona camocmoamenvnoi padomul
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Memoouueckoe u oudaxmuueckoe odecneyeHue
Ilposepounas paboma no meme «Memoo unmepeanos»

1. 3anummTe penieHne HepaBeHcTBa X2 —5X+6>0.
2. 3anummTe penieHne HepaBeHcTBa X2 —3X—4<0.
3. Haueptute cku3 rpaduka GyHKIUH Y = ( X — 1) . ( X+ 2) . ( X — 3) .

4. Haueprtute 3cku3 rpaduka GyHKIUHU Y = ( X+ 5) . ( X— 4)2 .

5. OnuHaKoBBIC JIM PEIIEHUS UMEIOT HEPaBEHCTBA >0u (X - 5) . ( X+ 1) >0

X+1

2
6. OIMHAKOBBIE JIU PEIICHUS UMEIOT HepaBeHCTBa( X— l) >0ux-1>0.

Ilpogepounaa paboma no meme «Kopeno N—ii cmenenu u ezo ceoiicmea»

A 1. Brruucaure \3/0,027 .
1)0,03; 2)0,06; 3)0,3;4)0,003.

A 2. Petnre ypasuenne —X° —3=0.

1)3/3; 2)-33; 3)x¥3;4)-27.

A 3. Boruncare  $28.5%.8/2% .54

1)20; 2)40; 3)10;4)50.

A 4. YupocTtute BblpakeHue (4/;—3-(‘/;)2 +6-§/X3 yP +§/X- ye.
DVx=9-Jy+6-¢x-y;  2)¥x+9-¢y;

3)\/;+9-\/§; 4)3/?—9-%/?+6-4x-y.

B1. Beruuciaute 3HaY€HUE BBIPAKECHUS (‘/ 625m* — ?/ 332m° — \/ 16m? ynpum=—0,2.

C1. YupocTuTe BeIpaXXxeHue \/ 19-6-410 — \/ 19+6-4/10 .
Ilposepounas paboma no meme«Hppayuonanvivie ypasnenuny
A 1. Pemnte ypaBHenne 38— X =-1,

1)9; 2)7; 3)7;9; 4) pewienuii nem.
A 2. Pemnte ypaBHeHne v X+4+4=0.
1)12; 2)40; 3) peweriuit nem; 4)12;-20.

A 3. Pemmre ypaBHenne 1++/6X+1=2X. KakoMy 13 mpoMeXKyTKOB MPUHAIICKUT KOPCHb
ypaBHEHUs?

D[-7;-4]; 2)[-3;-1]; 3)[0;2); 4)[2:7].

Yx+2-3y=0;

Yx-2-3[y=4.

1)(2;-1); 2)(-1;2);  3)(8;-1);  4)(-1:8).

B1. Pemute ypaBHeHue X +3/X —12 =0 . B oTBeTe 3anuIInTE KOPEHb YPABHEHHUS HIIM CyMMY KOPHEii,

A 4. Pemute cucremy ypaBHEHUI {

€CITH UX HECKOJIBKO.
C1. Pemute ypaBHCHHE (3X - 5)- J=1-3x=3x-5.

Ilposepounasa paboma no meme «Cmenennsvie pynkuyuuy»
1. Beruucnure:

2\ 1o 5 0 s
a) 27°; 6) (5) ; B) 325-81%; r) [23—1]-[23 +23+1].
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-4 3 A u2
2. YpocTUTE BBIPAXKEHUS: a) (f/a_g) . 0) a4-§/a_5; B) (x 2.y6J;[X 4 .yS]_

,ecmin a=125;b=81.

1 1
. a-b*+ad-b
3. HaiiguTe 3Ha4€HUS BBIPAKEHUS ————5—
"

as+b

a|w

-4

- X5+ X7 BTOUKE X=1.

w| o

4. CocraBbTe ypaBHEHHUE KacaTelbHOU K rpaduKky QyHKIUU Y =

1
5. Beruncnure mwiomaab GUrypbl, OrpaHiYeHHON THHUAMEU: Y =X 2;X=1;X=4;y=0.

Hpoeepouuaﬂ pa60ma no meme «Cmenenn C payuoOHA/1bHbIM nROKazamesiem)

3)s

A 1. Berunciure (35) .
2 2
1)-1,5; 2)1,5; 3)——; 4)—.
) ) ) 3 )3

5/ -9
A 2. Hpe,I[CTaBBTe B BUJIC CTCIICHU C pallMOHAJIbHBIM I1IOKA3aTCIICM X .
5 9

5 9
1)x %; 2)x 5; 3)—x°; 4)—x5.
A 3. YupocTtute BbIpa)keHUE y1'6 -3 y‘3 + y2.
1)y™?5 2)y"*; 3)y ™ 4)y.
5
c3
A 4. HaliguTe 3Ha4eHUE BBIPAKECHUS — 1 hpuc= 2.
c3-3.c3

1)-2316; 2)-4; 3)2316; 4)4.

12
B1. Beruuciure (1,4-\3/4-%+2,6-\4/4-3/E) v
1

C1. CKOIBKO HEJTBIX UiCeN Ha KOOPAMHATHOM MPAMOil MKy dnciamu a=—315 ub= 37 2 Haitnure

9TH YHCTIA.
Ilposepounasn paboma no meme «Jlozapugmot u ux ceoiicmea
1. Beruncmmre log,, 7

1)%; 2)2; 3)7;4)71-

2+log, 8
2. Bouucnure 37 0%,

1)48; 2)72; 3)17;4)14
3. Pemnte ypaBuenne 5% =3.
1)0,6; 2)log,5; 3)log; 3;4)3,5.

4. Haiigure X, ecnu Ig X=%|96+2|g 3.
1)9+6; 2)946; 3)%:4)9.
BI B log - 342 + log. ~

- Beraucinre log - + 0935-

C1. Haiinute 3nauenue Boipaxenus log, Y/a’-b,ecu log, b= 13.
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Ilposepounas paboma no meme «Pynkyun»

1. 3anummre o6o3HaueHune odnactu onpenencHus GyHkuuun y = f (x) (obnmactu 3HaYeHUH PYHKLIUU
y=g(x))?

1
2. KakoBa obnacte onpeneneHus QyHKIUN Y = — .

X

3. KakoBa o06nacTb onpeneneHust yHKIuu y=Sinx .

4. Ilycrs X, < X, . Cpasuure f (Xl) uf (x2 ) ,ecom y=f (x) —Bo3pacTaromas (yopIBaroIias)
byHKIHS.

5. Oynknus y = f (X) MMEEeT CHMMETPUYHYIO 001acTh omnpeseneHus. Kakoe paBeHCTBO HYKHO

JI0Ka3aTh, 9YTOOBI yCTAHOBUTH €€ HEYETHOCTH (YETHOCTH)?
6. SBnsercs u y€THOM WM HeU€THON yHKIUA Y =1g X ?

Ilposepounasa paboma no meme «HMccnedoseanue pynkyuuy
1. KakoBa o6acts onpenencHust QyHKmun Yy =+/5x—4 .

. o . o 4
2. SIBnsieTcs v YETHOM WM HEYETHON PyHKIMS Y =5X"?

3. Haiimute Touky nepeceuenus rpaduka pynxmun Y= X> —5X+6 ¢ ochio opaunat (abermce).
4. Haiimute Touky nepeceueHus rpadpuka ¢pynkiuu Y =3X+15 ¢ ocwio abcuuce (opauHar).

5. Kakue HepaBeHCTBa HAa/I0 PEUIUTh, YTOOBI HANTH

MPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIUU
y=x*-X. 4
Ilposepounasa paboma no meme «@ynKkyuu u
zpaguxur» \

. . 1
[Ipu BeImonHeHun 3ananuil AI-A4 wucnonb3yiiTe T y. 4

" . >

rpapuk ¢yaknuu Yy = f (x) , W300paKEHHBIH Ha 0 \ / X
PHUCYHKE. )74
1. Vkaxxute 06acThb onpeaeaeHus QyHKIUI 1
y=1(x)

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

2. VkaxuTe 06JacTh 3HaUeHUsT (QyHKIUH Y = f(x).
1)Vye[-3;4]; 2)Vye(-2;3];

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

3. YkaxuTe Hynu QyHKIUN Y = f(x).

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

4. YxaxuTe Bce 3HaUeHUsT X, Mpu KOTOPhIX f (X) <1,5.
1)vxe[-3;-2,5)U(-0,5;3); 2)vxe(-3;-2,5);
3)vxe(-2,5;-0,5)U(3;4); 4)vxe[-2;1,5).

B1. Jlana pynkmus y = f (X) Haiinure 3nauenue Boipaskenus f (—4) + f (2) secau

Xx+1

» 1;ec11ux£—1;
f()=1""

> cecu x > —1.

X“+1
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C1. 3 obnactu onpenenenus Gpyakuun y = f (x) HalIuTe HAaMMEHBIIIEE 11eJI0€ YHUCTIO:

1
y =
JX+5
IIpogepounas paboma no meme «Ilokazamenvrasn QynKyus»
1. 3nas, uto 3" =a, Haiigure 377 .

++—X.

YA ;
a . 2. 2.
1)?, 2)3. ; 3)33. ; 4)23.—1

2. Ha pucynke n300paxén rpagux GyHKIUN

_/ 1 X X
> 1)y=($] ;2)y=[71] L 3)y=T7" 4)y=7""

X
3. s 3amanHoi GyHKINMY, HAWIUTE BEPHOE YTBEPXKICHHE Y = (5] .

1) @pynkuus eo3pacmaem na [0 53 ] N
2 ) hynkuyus aensemca Heuémmnoii;

3)naubonvuwee 3nauenue pynkyuu na [—3; 2] paeno 8;

1
4 )Haumenvuiee 3Hauenue YyHKuuU Ha [—2 ;=1 ] pasno r

-85
1
4. Pacnionoxute B OpsiAKe yObIBaHUS YuCIIa 6%8:67; [g] - 1.

1 -85 1 -85 1 -85 1 -85
1)1;6@670;[—] : 2)[—]  67°:6%: 1, 3)670;6ﬁ;1;(g] : 4)670;6ﬁ;(€] : 1.

J3-2
B1. Berunciure (52+‘E) 433 07T

. _ 5% +6-5°
C1. HaiinuTe 3HaYeHue BeIpaKeHnst 5° b ectu ——— =4,

5*—-3.5"

Ilpogepounaa paboma no meme «Jlozapugpmuueckan pynxyus»
1
1. Haiinure 3Hauenue pynkiuu Y = log, X npu x, = %" X, = \/g .

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

2. Haiinute X, mpu kotopoM 3Hadenue pynkuun Y = l0g, X pasno — 3.
3

1)-1; 2)9; 3)27;4) makozo x ne cywgecmeyem.
3. CxematnuHo n300pasute rpaduk Gpynknun Y = log; X.

1
4. CpaBuure ¢ eannunen yncna A=1og, 5 u B =log, 5 .
2

1)A>1;B>1; 2) A>1;B<1; 3) A<1;B>1;4) A<1;B<1.
B1. Haiinute pa3HOCTb MEX/y HAUOOJIBIIUM U HAUMEHBIINM 3HAUCHUAMH QyHKIUN Y = Iog 4 X Ha
IIPOMECIKYTKE il

POMEIYTEC 1 64 8 |

C1. Jlna xaxkioro 3Hadenus napamerpa D naifnure o6macts onpenenenus Gpynkuun Y = log, (b- X+ 2) .
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Hpoeepolmaﬂ paéoma no meme «Pewenue n0Ka3ameﬂbelxypa6HeHuﬁ U Hepasencmae))

6—4x
1. Pemmte ypaBHenue 9°* = (%] :

4 4 2 2
1)-2;2)-2:3)%; 4) =,
) 3 ) 7 )7 )9

x—4 X
2. Pemte HepaBeHCTBO (%) —[%) > 120.

1) Vxe[—3;+oo); 2) pewenuit nem; 3)Vxe(—oo;—3]; 4)VxeR.

3. Pemnte ypaBHEHUE 104445 =0 ,01.

1)-2; 2)-1,5;0,5; 3)-0,5;1,5; 4)-0,5;2.
4. Haiinute HauMMEHBIIIEE 1IeJI0€ pElICHUE HEPaBEHCTBA % <53%* <125,

1)-4; 2)2; 3)-5;4)0.
BI1. Penute ypaBHenue 64* =12+ 8.
32-2*
x*—8x+15"
IIpogepounan paboma no meme «llokazamenvrnan u nozapugpmuueckan pyukyuu. Ilokazamenvrole
YDABHEHUA U HEePABEHCMEA)

C1. Pemite HEPaBEHCTBO

[Mocrpoiite rpadukn pynxmuii: 1.y=0,4"+1; 2.y=log, (x - 2).

Pemute ypaBnenus: 3.4 +4*=260; 4. 1005_:)(4 = ;:XZ .
x2-5 X X
5. Pemute HepaBeHCTBa: a) 1 > 1 ; 0) S =27 >0.
2 16 3x-4

6. Pemute HepaBercTBo 36” —2-18* >8-9*.
Ilpogepounaa paboma no meme «Onpeoenenue mpuzoHOMempuuecKux QYHKyui»

1. Boruucnure: a) sin%z; 0) COS(—S—”]; B) tg (—BT”]; r) ctgl3,5x.

4
J3

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

3. Ympocrtute BeipaxkeHue: ctgt-sin (—t) + Cos ( 2w — t) :

ctgt
4. JIOKa)XX1Te TOXKIECTBO: _ ot cos’t.

tgt +ctgt
5. Beraucnure: 2-sin870°++/12 - cos570° —tg60° .

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

Ilposepounasa paboma no meme « Tpuzonomempuueckue opmynvt c10xicenus ap2ymeHmos

Haitaure 3HaueHUs BhIpaKEHUIA:
1.s5in58°-c0s13°—co0s58°-sin13°; 2. cosi-cos7—”— sin . sin7—7[ )
12 12 12 12

YIpoCTUTE BBIPAKEHUS:

3.cos(t—s)—sint-sins; 4.%-cosa—sin(%+a)
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5. okaxure ToxzaectBo sin(a+ B)+sin(a—p)=2-sina-cos .
6. Pemmre ypaBaenue SIN3X-C0OS X+C0S3X-SiNX=0.
Iposepounas paboma no meme «Dopmyibl MPUOHOMEMPULL)
sin2t-cost

2.sint
2. Pemure ypaBHeHue SIN5X =sin3X.
3. Pemnre ypaBHenue SIN5X =sin3X.

1. Yopoctute Beipaxkenue 1—

4. Nokaxute TOkKECTBO 2-C0S° (45°+4a)+sin8a=1.
5. Beraucnute €0S70°+ sin140°—cos10°.
6. Haiimure kOpHU ypaBHEHHS J3-sinx+cosx=1 na OTpe3Ke [—37r; 37[].

Ilposepounasa paboma no meme « Tpuzconomempuueckue ypagHeHusn»

Pemre ypaBuenus:  1.2-Sin X++2=0. 2.COS(§+%)+1=0.

3. Pemmute ypaBHeHue COS(Zﬂ'— x)— Sin(?’?ﬂ+ x] =1.

4. Pemmre ypaBHeHHE SiN X-COS X+ 2-8iN° X =C0s” X .
5. HaiimuTe KOpHU ypaBHEHUS sin® x—2-cos X+2=0 Ha 0Tp631<e[—57z ; 37[] .
6. Pemnte ypaBuenue 3-Sin” X—4-sinX-cos X+5-c0s”* X=2.

Ilposepounasa paboma no meme «llpasuna u popmynst omvickanus nPOU3E0OHHIX)

1. Halinute mpon3BOIHYIO (QYHKIIUA:

| &

a) y=x"; 6) y=3; B) Y=—; r) y=3-2x;

= X

1) y=2-JX+3-siNX;e) y=X-CoSX;xK) y= X. 3) y=(3x+5)4.

2. Haiigure yroi, KoTopblii 00pa3yeT ¢ MOJ0KUTENBHBIM JIy4OM OCH abcLuce KacaTellbHas K rpaduky
10 7

X
=————++/3:-X—2 BTOUKE X, =1.
byHKIMN Y T B TOUKE X,

3. Beruucaure f'(%),ecnn f(X)=2-SinX+3-X2—27r-X+3.

4. IIpssmonuHeHOE TBUKEHUE TOUKH OMUCHIBAETCS 3aKOHOM S = R (m). Haitnure e€ ckopocTh B
MOMEHT BpeMeHH t =2cC.

5. Haiimure Bce 3Ha4eHUST X , IPH KOTOPOM BBIMIOJTHSIETCS HEPaBEeHCTBO f '(X) <0, ecnu
f (x)= 12x— x5,

Ilposepounasa paboma no meme «llpumenenue npou3eo0noll K uccie008anuI0 YynKuui»

1. Jlana ¢pynxrms Y = X° —3X+ 4 . Haiiure:
a) MPOMEXKYTKH BO3pacTaHUs U YObIBaHUS (QYHKIUY;
0) TOUKH SKCTPEMyMa;

B) HauOoJIbllIee U HaUMEHbIIIee 3HaueHUsl (QYHKIIUU Ha OTpe3Ke [—1; 4] .
2. Tlocroiite rpadux pynxmun Y = X° —3X* +4.
3. CocraBbTe ypaBHEHHE KacaTeIbHON K TpapuKy GyHKIUHU Y = 4/x BTOUKE X=4.

4. TInomaap NPSAMOYTOIBHOTO yuacTka, paBHa 144 m’. IIpu Kakux pasMepax ydacTka ITHHA

OKpY’KaloIiero ero 3adopa OyeT HauMeHbIIeH?
Ilposepounan paooma no meme «Ilepeooopaznan u unmezpan)

1. Jokaxwure, yto F (X) = x* —3sinx sBusercs neppoobpasHoit s f (X) =4x%-3-cosX.
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4 . " .
2. lnsa pyHKIMU Y = —-+ 3-SiN X HaliauTe KaKylo — HUOYAb NepBOOOPa3HYIO, 3HAYEHUE KOTOPOH B
X

TOYKEC X =7 - OTPULATCILHOC YHCIIO.

z

4 4
3. Beluncnute nHTErpaisl: a) I 9 ;  0) I cos2xdx .
1 VX 2

4. BeruucnuTe miomans GUrypsl, orpanuueHHoi muausamu: Y =1—x°;y=0; x=-1.
5. Buluucaute miomans GUrypsl, orpaHudenHoit rpadguxoM ¢pyaxuuu Y = 0,5+ X* + 2, kacaTebHOlM K
sToMy rpaduky QpyHKIHH B TOUKe ¢ abcuuccoit X =—2 u npsmoir X=0.

Ilposepounasn paboma no meme «llonamue o ne3asucumocmu coovimui. Beposmuocms u
cmamucmuy4ecKkas 4acmoma HACMynieHus cooOblmusy.

1. Tpu crpenka cTpensioT 1Mo MunieHW. [Ipennonaraercs, 4To COOBITHS TONAJAHUS B MHIICHD JUIS
CTPCJIKOB HE3aBUCHUMBI n BCPOATHOCTHU ImonmagaHusAa CTpPCIIKOB B MUIICHb

pasubl: P, =0,9; p, =0,8; p, =0,7 . KakoBa BeposATHOCTb TOT0, YTO:

a) BCE TPU BBICTPEJIA OKAKYTCS YCIEIIHBIMU?
0) X0Ts OBl OJIMH U3 TPEX BBICTPEJIOB OKAYKETCS YCIEUTHBIM?
B) O/IMH BBICTPEJ OKAXKETCS YCIEIIHbIM, JIBAa HE YCIIEHIHBIMU BbICTpeaamMu?

2. Cneunanuct Boicuiel kBanudukamu cooupaetr 40% npubopoB, HaEKHOCTh KOTOpBIX paBHa 0,95

npubOpoOB, HAJCKHOCTh KOTOphix paBHa 0,75. Onpeaenuth BEpOATHOCTh TOTO, YTO CIy4YaiHO
otoOpanHbIi Tpubop OyneT padboTath 6€30TKa3HO.
3. 15% Bcex MmyxuuH U 5% Bcex JKEHUIMH — NalbTOHUKUA. Hayrag BeIOpaHHOE JHMIIO OKa3aloch

TanbTOHUKOM. KakoBa BEpOSTHOCTH TOTO, YTO 3TO MYKUMHA. UMCIO MYXYMH M JKCHIIUH CUUTAETCS
OIMHAKOBEIM.

4. Nner oxora Ha Bojika. B oxore y4yBCTBYIOT 4 oxoTHMKAa. H, —coOblTue — BOJK BbIIIEN Ha 1-ro
oxoTHuKa. H,— coObiTHe — BOJIK BBIIIEN HAa 2-TO OXOTHHKA. H,— coOblTHe — BOJK BbIIEN Ha 3-TO
oxoTHUKa. H, — coObITHe — BOJIK BbIIIEN HA 4-T0 OXOTHHKA.

BeposiTHOCTE BBIX0/1a BOJIKA HA |- TO OXOTHHKA paBHA P ( H 1) =p,=0,4.

BeposiTHOCTE BBIX0/1a BOJIKA HA 2- TO OXOTHHKA paBHa P ( H 2) =p,=0,3.

BeposiTHOCTB BBIX0/1a BOJIKA HA 3- TO OXOTHHKA paBHa P ( H 3) =p,=0,2.

BeposiTHOCTE BBIX0/1a BOJIKA HA 4- TO OXOTHHKA paBHa P ( H 4) =p,=0,1.

BGPOSITHOCTI) Y6HﬁCTBa BOJIKA IICPBBIM OXOTHHUKOM, €CJIM BOJIK BBIOIC] HC Ha HEro, paBHaA

P(A/H,)=0,9.
BCpOHTHOCTB y6PII>'ICTBa BOJIKa BTOPBIM OXOTHHUKOM, €CJIM BOJIK BBIIICITI HE Ha HEro, paBHa
P(A/H,)=0,8.

BeposTHOCTh yOMiicTBA BOJKAa TPETbUM OXOTHMKOM, €CIM BOJIK BBIIIE] HE HAa  HEro, paBHA
P(A/H,)=0,7.

BeposTHOCTh yOumiicTBa BOJKAa 4YETBEPTHIM OXOTHHKOM, €CIM BOJK BBbIIIE] HE HAa HEro, paBHA
P (A/ H 4) = 0,6 . KakoBa BeposTHOCTb yOHiicTBa BOJIKA?
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5. Umeetcs Tpu ypHBL. B nepBoit Haxonutcss 5 Genbix mapoB u 3 4€pHbBIX, BO BTOpoil —6 Oenbix u 2
4yEépHBIX, B TpeThel —10 Oenbix mapoB. BeiHMMaloT Hayraa oAuH map. YpHa BeIOMpaeTcs TOKe Hayras.
Haiit BEposSITHOCTB TOTO, YTO ATOT IIap OEIIbIi.

6. Tpu cTpenka CTpeistOT MO OJHOM LenH 1Mo 2 pa3za KaxIplid. MI3BecTHO, YTO BEPOATHOCTDH MOMaJaHuUs
JUIsL Kakaoro crpenka paBHa 0,5 u He 3aBUCHT OT pe3yJabTaTOB APYTUX CTPENIKOB U MPEAbIIYLINX
BBICTpENIOB. MOXKHO JIM yTBEpKIaTh ¢ BeposaTHOCThIO 0,99, uro B menp momaaer XOoTs Obl  OAMH
BBICTPEIL.

T'eomempus.
Ilposepounasa paboma no meme «B3zaumnoe pacnonoxcenue nPAMbIX U RIAOCKOCHIU.

IHapannenvnocms npamvix u RAOCKOCMeEN).

1Ilpsmbie @ u b mepecekarorcs. Ilpsimast ¢ sBisIeTCsl CKpeIIUBArOLICHcs ¢ mpsMoid @ . Moryt iu
npsiMbie D 1 ¢ ObITh MapaIeIbHBIMU.

2. [Tnockocts @ mpoxoauT uepe3 cepeautbl 00koBbIX ctopoH AB u CD tpanenmu ABCD - touku M
u N.

a) Joxaxwure, uto AD /.

0) Haiiqure BC, ecit AD=10cmu; MN =8 cm.

3. [Ipsimass MA nipoxomut 4epe3 BepuinHy kBaapara ABCD u He 1eXHT B IUIOCKOCTH KBaJipara.

a) Hokaxwure, uto MA n BC - ckpemuBaromuecs npsimole.

0) Haiimute yron mexuay npsimeimu MA u BC, eciu ZMAD = 45°.

4. Touku E n F nexar B uiockoctu S, a touka M - B mnockoctu @ . IToctpoiiTe nuHuM nepecedeHus
mwiockocth EMF ¢ mtockoctamua n B . Iosdchure.

5. OcnoBanne AD Ttpamenuu ABCD nexur B miockoctn @ . Ueped toukn B u C mnpoBeIcHBI
napaieNibHbIe TPsSIMBbIe, TIEPECEKAIOIINE IIIOCKOCTh B TOUKaXx E u F cOOTBETCTBEHHO.

a) lokaxwure, uto BCEF - napannenorpamm.

0) KakoBo B3anmHoe pacrnonoxxenue npsmeix EF u AB ? Iloscaure.

6. Otpe3ok AB mapasmiesnen miockoctd & , a orpe3ok CD nmexut B 3T0# miockoctu, npuuém AB = CD .
MoHO 1 yTBep»KAaTh, uTo 4eThipéxyronsHuk ABCD - mapamnenorpamm? Ilosicaure.

Ilposepounasa paboma no meme «llepnenouKynaprnocms npameix u naockocmeii. Muozozpannuxuy.
1. KA - nepnieHauKysip K Tuiockoct Tpeyronbauka //ABC . U3sectro, uto KB L BC .

a) Jlokaxwure, uto TpeyroasbHuK [/ABC - npsMOyroibHBIi.

0) Joxaxure nepneHANKYIIpHOCTH Tiockoctet KAC n ABC .

B) Haiinure KA, ecmu AC =13 cm; BC =5 cm; LKAB =45°.

2. OcHoBanue AC paBHOOEAPEHHOIO TPEYrojbHHMKA JIEKHUT B IUNIOCKOCTH ¢ . Haiimute paccrosiHHe OT
Touku B 1o miockoctu @, ecnu AB =20 cm; AC =24 cm, a IBYTPaHHBIA Yrol MEXIy IUIOCKOCTAMU

ABC u a pasen 30°.

3. U3 Toukn A K TUIOCKOCTH @ TpoBeneHbl HakiaoHHble AB u AC, oOpa3syromue ¢ IIOCKOCThIO &
paBHbIe yTibl. M3BecTHO, uT0o AB = BC . Haiinure yrisl Tpeyronbpanka [/ABC .

4. OcHOBaHUE MPSIMOU MPU3MBI — MPSIMOYTOIBHBIA TPEYTOJIBHUK C KaTeTaMu 6 u 8 cm. Halimute miomaap
0OOKOBOI TTOBEPXHOCTH MPU3MBI, €CITH €€ HauOoJbIlas OOKOBas TpaHb — KBAJpar.

5. BokoBoe pebpo MpPaBHILHON YETHIPEXYTOIBHOW MHpaMUIBl paBHO 4 cmu 00pa3yeT ¢ IIIOCKOCTHIO
OCHOBaHMS upamusl yroa 45°.

a) Haiinute BBICOTY MHpaMuIbI.

0) Haitnure momaape 60KOBOM MOBEPXHOCTH TTUPAMHUIBI.
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6. Pebpo npaBunbHoro Terpasapa DABC pasuo a. IlocTpoiite ceuenue Terpaspa, Mpoxoasiiee yepes
cepenuny pedbpa DA mapamiensHo miockoctd DBC , u HaliuTe miomaas 3TOro CeueHusl.
Ilposepounasa paboma no meme «Bexkmopwl 6 npocmpancmeey.

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

a) HazoBute BexTOp ¢ Havyanom B Touke D,, paBHbI BekTopy AB.

0) HazoBure Bexrop pasubiii, AB, +B,D.
B) HazoBure BexTop pasuslii, D,D—-D,B .

—_— —

r) HazoBure BexTop X , YIOBJIETBOPSIOLUI PaBEHCTBY DA+ X+ DD, =DB, .
2. B npaBunbHOM TeTpasape DABC c pebpom a touka O - nentp tpeyroiasuuka [/ABC .

l— 1—:
a) [Toctpoiite BeKkTOP > DB - > DA wu nHaiiiure ero IauHYy.

_— — —

6) Haitnure |DA+ AC —OC|.

3. MA - nepneHaukyiasip kK 1uiockoct pomba ABCD. Pasznoxwure BekTop MC 1o BEKTOPaM
AB; AD; AM .

4. Bextopsl 4 u Db Hexommueapubl. Haiinute suauenns K, mpu xotopsix Bektopst €=K-d+4b n
d=d+k-b xomwmmeapHsL.

Ilposepounas paboma no meme «Koopounamel u eexkmopul 6 npocmpancmeey.

1. JlaHbl TOYKH A(2;—4;1) u B(—2;03).

a) Haiinure koopauHaThl cepeiHbl 0Tpe3ka AB .

0) HaiimuTe KOOpAMHATHI M JUIMHY BEKTOpa BA.

B) Haiinure xoopaunatel Touku C , eciu CB=BA.

—

2. Jlaubl BekTOpel & ¥ b, npuuém d = 6?—8[{; ‘5‘ =1; (5;6) =60°. Halinure:

a)da-b; 0 ‘é’ +b
HIePIICHUKYIISPHBIL.
3. B kybe ABCDAB,C,D, c peopom 1 touka O - -mentp rpanu ABCD. Hcnons3ys metoxn

; B) 3HaueHUe M , IPH KOTOPOM BEKTOpHI d U C {4 i1, m}

KOOp/IMHAT, HailiuTe:

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

0) paccTtosiHue oT Touku B 1o cepeaunsl otpeska A D .

4. Jlan npaBmwibHbI TeTpadap DABC c pebpom a. Ilpu cummerpun oTHOCHTENBHO Tiockoctu ABC
touka D nepemna B touky D, . Haiinure DD, .

Ilposepounas paboma no meme «lunundp. Konyc. llap. O6vémbl meny.

1. Ha paccrosHum 8 cMOT IEHTpa Imapa MpPOBEIEHO CeueHHe, JJIMHA OKPYKHOCTH KOTOPOTO paBHA
127 cm. Haiigure miomanp ero moBepXHOCTH.

2. BeicoTa mumuHApa BABOE OOJbINe ero pamuyca. Ilromans O0KOBOW MOBEPXHOCTH MIJIMHApPA paBHA

1007 em? .

a) Haiiaute momniaab 0ceBOro ceueHus IMUIUHIPA.

0) Haitnure mmomane cedeHus UIMHAPA, TPOBEIEHHOTO MApaIETIbHO €r0 OCH Ha PACCTOSTHUU

4 cm oT HeE.

3. IlpssMOyroyibHBIA TpPEyrojdbHUK C TUIIOTEHY30H 25 cm W mpoBenéHHOM K Hel BbicoTOM 12 cm
BpalacTcs BOKPYTr TMIIOTEHY3bl. HaliquTe ruiomaas IOBEPXHOCTH TeEJIA, ITOJy4EHHOT'O IIPU BPAIEHUN.

4. Ha paccrosauu 12 cm OT 1IeHTpa 11apa MpOBEACHO CeueHue, paauyc Kotoporo paseH 9 cm. Haligure
00BEM I11apa U TUIOLIA/Ib €r0 MOBEPXHOCTH.

5. B mpaBuiIbHOM TpeyronsHoi mupamue anodema pasHa | 1 o6pasyeT ¢ BHICOTOH MUpaMHIBI YTOT & .
Haiinure 06b6€M mupaMuib.

34



6. PaBHOOEIpeHHBII TPEYTOJBLHUK C OCHOBAaHUEM 8 cm 1 TiepuMeTpoM I8 cm BpamraeTcst BOKPYT MPSIMOH,
napajuieJIbHON OCHOBAHMIO M MPOXOIAIIEH Yepe3 BepIIMHY HanOOIBIIETO yriia TpeyroiabHuka. Halimure
00BEM Tela BpalleHusl.

Temamuka nucomennvix pabom
Pa3zoen «Anzeopa»
Kopenbp N—ii crenenn u ero cpoiictBa. CTeneHb ¢ paliOHAIBHBIM IOKa3aTeneM. Jlorapupmel u ux
cBoiicTBa. Tpuronomerpuueckue (GpyHKIUH JT1000ro yria. OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYIIBI.
@opmynsl mpuBeneHUs. DOPMYINBI CIOXKEHUS W HMX CICACTBUS. TOXIECTBEHHBIC NpeoOpazoBaHUs
BBIPAXKEHHUI.
Pazoen « @ynkyuu»
Oynknuu 1 rpaduku. KBaapaTHeiii TpéxuieH. DaeMeHTapHOE HCClieJoBaHue (PYHKIUN (MX CBOWCTBA M
rpadukn). CrenenHast  (yHKITHSI. [TokazarenpHass ¢yHkiusa. Jlorapupmuyeckas GyHKIHS.
Tpuronomerpuyeckue  (QyHKUIHUU. Yéruple u  Heu€THble  (YHKIIHH. [lepnonnuHoOCTh
TpUroHomerpuyecknx ¢GyHkuuid. CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIHMHA. ApKCHHYC, apKKOCHHYC,
ApPKTaHIE€HC U apKKOTAHTEHC.
Pazoen «Hauana mamemamuueckozo anaiu3a)
[TpaBwia u hopMyIIbI OTBICKAHUS MPOU3BOAHBIX. [I[pMEeHEHNE TPOU3BOTHON K HCCIICIOBAHUIO (DYHKITUH.
[TepBooOpa3Has u UHTErpal.
Pazoen «Ypasnenusn u nepagencmea
VYpaBHEHHs 1 HEpABEHCTBA C OJHOM NEPEMEHHOU. Y paBHEHHUsI, COAEpKALIUE IEPEMEHHYIO T10]1 3HAKOM
Moayis. HepaBeHcTBa, copepxaniye NepeMeHHY0 MoJ1 3HaKOM MoayJid. MppanuoHanbHble ypaBHEHUS U
HEPaBEHCTBA, U UX CUCTEMBI. Y PaBHEHUs M HEPABEHCTBA C MapaMeTpoM. MeTo 1 MHTEPBaJIOB.
[TokasarenpHBIC ypaBHEHUS U HEPABEHCTBA, M UX CHCTeMEI. Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA, U UX CUCTeMBI. [IpocTeiiime TpuroHoMeTpudecKkre ypaBHeHUs. TPUTOHOMETPHUECKUE
YpaBHEHUS U HEPABEHCTBA, U UX CUCTEMBbL. METO/IbI PEIICHUs YPaBHEHUM.
Pazoen «Inemenmol meopuu eepoamuocmeii u MamemMamuieckKou CmamucmuKu

TabmuuHoe u Tpaduveckoe MPEeACTaBICHHE MAHHBIX. UMCIOBBIE XapaKTEPUCTHKH PSIIOB JaHHBIX.
[ToouepenHblii ¥ OAHOBPEMEHHBIN BBIOOP HECKOJBKHUX 3JIEMEHTOB U3 KOHEYHOIO MHOKECTBA.
dopMynbpIYKCIIa TEPECTAHOBOK, COYCTAaHUH, pa3MelIeHH. Perenrne koMOMHATOPHBIX 3a/1a4.

®opmyna OuHoma HproToHa. CpoiicTBa OMHOMHANBHBIX Kod(¢uuueHTtoB. TpeyronpHuk Ilackans.

DOneMeHTapHbIe U CIIOKHBIE COOBITHS. PaccMoTpeHHe ciydaeB M BEPOATHOCTb CYMMbI HECOBMECTHBIX
COOBITUH, BEPOATHOCTh TMPOTHUBOIOJIOKHOTO COOBbITHSA. [loHATHE O HE3aBUCUMOCTH COOBITHIA.
BeposTHOCTB M cTaTUCTHYECKAs YaCTOTa HACTYIUIEHUS] COOBITHSL.

Paszoen «I'eomempusny»

B3aumHoe pacnionoxenue NpsMbIX U m1ockoctel. [lapaniensHocTs IpSAMBIX U IUIOCKOCTEM.
[TepieHAUKYIAPHOCTD MPSAMBIX U IJIOCKOCTel. MHororpanHuku. Bektops! B ipoctpancTBe. KoopanHaTel
U BEKTOPHI B pocTpancTse. Llunuuap, konyc, map. O0beMsl Tel.

Hmozo6vlii mecm npomerncymounoii ammecmayuu no meme «Anzeopa u navana ananuza» (1 sman)

1. Beraucaure sin® 157 +cos* 15°.
a) 0,875 0) 0,25 6) 0,75 2) IpyToii OTBET.

2. Halinure MHOECTBO 3HAYEHHI arcsin ( X\/; ) .

a) (—% %) 6) {0 ; ﬂ 6) {—% %] 2) Ipyroii OTBeT.
3. HaiiguTe HanMeHBIIHIA TIONOKUTENBHEIH Mepro GyHKIuK Y = Sin 3X .

2
a) ?ﬂ 0) 67 8) % 2) Ipyroi OTBET.

4. Haiimure Bce peleHus HepaBeHCTBa SiNn [2 X— %) <0,5 w3 mpomexyTka (—ﬂ' ;= %]
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3z (7. m gz 3m._m) [.E.m .
a) (—ﬂ,—4)u( o 4) 6)( T 4] 6)( 2 12)&)( 4,2J 2) Ipyroi OTBET.

5. Pemmre ypasuenue 3sin’ X+10cos Xx—6=0.

a)iz?ﬁ+2mc;lceZ 0) i%+2mc;lceZ 8) iarccos%+2mc;er 2) Apyroii OTBET.

. V4
6. Haiiqute npon3Boanyo QyHKIMH Y = cos(n - 3X) B TOUKE X, = 1

32 32

a) 22 0) ——5 8) 0 2) Ipyrou OTBET.

) 9 3 2
7. HaiinuTe TaHreHC yIia HaKJIOHA KacaTelIbHOH K QyHKIMM Y = 2X" —3X" B Touke X, =2.

a) 20 0) 6 6) 28 2) Ipyrou OTBET.

2
8. Pemte HepaBeHCTBO X = 16x+60 <0.

x’-36
a) (—6;6)u(6;10] 0) (—6;6)u(6;10) 8) (—6;10] 2) Ipyroi OTBET.

. . 4
9. Haiinure cymmMy HauOOJIbIIEr0 U HAMMEHBILET0 3HaUeHUH QyHKIMU Y = 3 x° —4x na otpeske [0 ; 2] .

a) 0 0) % 8) % 2) Ipyrou OTBET.

10. HaiinguTe unTepBaibl BO3pacTaHus QyHKIUH Y =— X ( X— 2)2 :

a) (% ; 2) 0) |:§ ; 2:| 6) TAKHUX HET. &) IPYroil OTBET.

Hmozoswlii mecm npomexcymounoii ammecmayuu no meme «Anzeopa u navana ananuzay (2 sman)
1. Kakast nuHus 3a1aeTcs ypaBHeHHeM X~ + y>+1=2y.

@) napaboyna 6) OKPY)KHOCTb ) IpsiMasl &) APYroi OTBET.

2. Haiinure 3nauenue Belpakenus  10g, 0,4 +log, \/E +log, 10.

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

3. Haiinute obGnacth onpenencuus pyHkmuu Y = Ig (1 —X-2 Xz) .

a) (-1;0,5)  6)[-1;0,5] ) (—0;-1){/(0,5;+0) 2) npyroii otser.
4. Haiinute cymMMy KOpHEH ypaBHEHUS ||Og2 X+ 1| =2.

a) 2% 0) —2 8) 1% 2) Apyroi OTBET.

5. Haiiiute Bce MONOKUTENBHBIE PEIICHUS HEpaBeHCTBa 4% +2 > 3- 2.

a) O{O}U[1;+oo) 0) [2;+oo) 8) [0;+oo) 2) IpyTo# OTBeT.

6. Haiinutre cyMMy KOpHE ypaBHEHUS (X2 + X— 2)\/1,5 -x*=0.

a) -1 0) 0 6) 1 2)HeT KOpHEil.
7. Haiinure miomans GUrypsl, OrpaHiYeHHON JTMHUAMH Y = COS X U Y = —COS X, €Clii |X| < % .
a) 2 0) 8 6)T  2) Ipyroii OTBET.

8. B kakoit Touke npousBoaHas GpyHkuun Y =2X—X’° papHa 1.
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a) 0,5 0) Takoil TOUKU HET. 6) 0,25  2) mpyroii oTBeT.

2
9. Beunciure HHTErpan I (2x-3) dx.
1

1 1
a) — — 6)0 =2 OH OTBET.
) 16 0) 5 ) ) ApyT
2
10. Haitnute o6macth 3HaYCHUH BBIPAKESHUS M
X +x-2
a) y#2 0) y#1  6) Yy#3 2) apyroii oTBer.

Hmozoswtii mecm npomerxcymounou ammecmayuu no meme « I'eomempusny (3 sman)

1. Tpeyrompauk ABC — nmpoeknus Tpeyroasauka MNP Ha mmockocTs @ , Touka D nexuT Ha oTpeske
AB, npuuem touku A;B;C;D — npoekuuu Touek M ;N ;P ;K coorBerctBenno. Haitnure MN , eciu
AD=4 cm, DB=6 cm, MK =6 cm.

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

2. [Inockocts @ , napannensHas ctopoHe AB tpeyronsnuka ABC, nepecekaer ero B Toukax A U B,

nexamux Ha npsambeix AC U BC coorBerctBenHo. Haiinute AC, eciim: AC=15cMm, AB, =4 cowm,

AB =20 cm.
a) 3 cM 6) 10cm 6) 4cm 2) Ipyroii OTBET.
3. HaiinuTe paccrossHie OT HEKOTOPOW TOYKHU JI0 TUIOCKOCTH KBajpara, €ClId PacCTOSHUE OT 3TOW TOYKU

0 BCEX €ro CTOPOH paBHO 4 CM, a CTOpPOHA KBaJipaTa paBHa 2 cM.

a) J13 e 0) 23 cm 8) J15 e 2) Ipyroii OTBET.

4. PaccTosiHMe OT cepelHbl oTpe3ka AB, mepecekaromero miockocTs @ , 0 IIOCKOCTH & paBHO 15
CM, @ PacCTOSIHUE OT TOYKH A [0 IUIOCKOCTH & paBHO 12 cM. HalliuTe paccTosHHE OT Touku B 10
INIOCKOCTH ¢ .

a) 38 cm 6) 42 cm  6) 32 ¢cM  2) IPYTOii OTBET.

5. Ilpu kakoM 3HaYeHUHU a JuinHa BekTopa AB  paBHa 3710 2 Koopaunatsel Touek
A(2;3;4); B(9;7:a).

a) =1u9 0) 9 6)=9ul 2) apyroii oTBeT.

6. Touka C — mpoekmusa Ttoukun C, Ha miIockocTe @ . HaiimnTe KocMHYyC yria MEXOy IUIOCKOCTBIO
tpeyroneauka ABC, u a, rie AB mpunamnexur a , ecnu tpeyroinsHuk ABC, - paBHOCTOpOHHUI, a

yron ACB - mpsmoii.

N

a) 73 0) g 8) V3 2) Ipyroii OTBET.

7. Touka B nmenut orpesok AC B otHomenuu 2 : 3. Haiinute koopauHatel Toukun B, ecian
A(1;-2;4);C(6;12;9).

a) B(4;4;7) 0) B(3;3,6;6) 8) B(3.5;6;6,5) 2) Apyrou OTBET.

37



Hmozoewvtii mecm npomesrcymounou ammecmavyuu no meme « I'eomempusny (3 sman)

1. Tlo kakoii (hopmyIie BEIYUCISETCS IUIOMAAh ITOBEPXHOCTH miapa paauyca R ?

a) 47xR?> 6) ZzR?> ) 2xR? 2) npyroii oTBeT.

2. bokoBoe peOpo HAKIOHHOW MPU3MBI PABHO 6 CM M HAKJIOHEHO K IJIOCKOCTH OCHOBAHHUSA IOJ yIJIOM

60°. HaiinuTe BBICOTY IPU3MBI.

a)x/§ cM 0) 3 cm 8) 33 ceu 2) Ipyrou OTBET.

3. Pammyc kpyroBoro cekropa paBeH 6 cm, a ero yrom - 60°. CexTop CBEpHYT B KOHHYECKYIO
IOBEPXHOCTh. Haliure muomans OCHOBaHUS KOHYcA.

a)2r oM’ 6) 0,57 cM? 6) T oM 2) Ipyro# OTBeT.

4. Haiinute 06beM MOJIHOTO 1Iapa, €CIU paJlychl €ro BHYTPEHHEN U BHEIIHEH TOBEPXHOCTH PABHBI 3 CM
ub6 cm.

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

5. Ilmomanu rpanelt MpsMOYTOJILHOTO Mapajuiesenunena 2 cM?, 8 cM? 1 4 cM?. Haiizire ero 00beM.

a) 8 cm® 6) 10 e 6) 6 cM®  2) npyroii oTBer.

6. Haiimure 00beM TpeyrosbHOW MUpaMuibl, OOKOBBIE peOpa KOTOPOWH B3aWMHO NEPIEHAWKYISPHBI H
paBHBI cooTBeTcTBeHHO 14 cm, 4,5¢cMu 2 cMm.

a) 27 o™’ 6) 21cm® 6) 42 cm® 2) npyroii otBer.

7. CrutaBuiIM JiBa CBUHIIOBBIX IIapa ¢ paavycamMu 3 cM Kaxiabelid. Haligure auameTrp moiyduBIIErocs
mapa. OTBET OKPYTIUTE A0 JECATHIX.

a) 7,4 c™m 6) 7,2 cm 6) 7,6 cM 2) Ipyroii OTBET.

JK3amen no mamemamuxe
1 cemecmp
Teopemuueckasa yacmao
1.BeipaskeHus ¢ mepeMeHHOM, ux kiaccudukanus. ToxaecTBeHHbIE TPeoOpa30BaHMs BhIPAKECHUN.
Merto1p1 ToKa3aTenbCTBa TOXASCTB. (IIpumepot)
2. llenble BeIpaxkeHUs U uX npeodpazoanus. (POpMysbl COKPAIIEHHOTO YMHOXEHHS €
00KA3aMenNbCMEOM).
3. KBagpaTHblii kKopeHb. AprdMeTHYECKUI KBaIPATHBIH KOPEHb U €r0 CBOMCTBA (¢ 00KA3amenbCcmeom).
4. ToxxaecTBEHHBIC TPEOOPA30BaHUs BEIPAKEHU, COIEPIKALUX KBAApaTHBIE KOpHU (0O60CHO8amMb
aneopummbot).
5. Kopenb N — ol crenenu u ero cBOMcTBa (¢ doxazamenbcmeom). TOXIECTBEHHBIE MPE0Opa30oBaHUS
BBIP@KEHUH, COJEPXKAIUX KOPEHb N— CTEMeHu (060CHO8amMb AN20PUMMbL).
6. CTeneHp C pallMOHAJIBLHBIM MOKAa3aTeIeM U €€ CBOMCTBA (¢ dokazamenvcmeom). ToXIeCTBEHHBIC
npeoOpa3oBaHusl BBIPAKECHUH, COIEPKAIINX CTETICHD C pallHOHAIEHBIM TIOKa3aTeNeM.
7. llonstue norapudma. CoiicTBa orapudmMoB (¢ doxkazamenbcmeom). JlorapupmupoBanue u

MMOTCHIUPOBAHUC. ToxaecTBeHHBIE Hp606pa30BaHI/IH BLIpa)I(eHI/II‘;I, COACPpIKAIIUX HOl"apI/I(I)MBI.
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8. O6mme cBeeHus 00 ypaBHEHUSX (OMpeaesieHne, KOPHHU, YUCIIO KOPHEH, YTO 3HAYUT PEIIUTh
ypaBHeHUe). PaBHOCHIIbHBIC YpaBHEHUSI U KX CBOMCTBA (¢ 00KA3amenbCcmeom).

9. JIuneiinoe ypaBHeHue. VccnenoBanue ero pemenus. MeToapl pelieHus JJMHEHHBIX ypaBHEHUI
(aHaIUTHYECKUH U TpadUUECKHI ).

10. KBagpatHoe ypaBHeHue (oripeneseHue, BUabl, BbIBO hopMyil, Teopema Buera (¢
00KaA3amebCcmeom)).

11. IpoOHO-palMoHabHbIC ypaBHEHHSI, CIIOCOOBI UX pelIeHHs (Oe300Kazamenbcmea).

12. CucreMbl JIMHEWHBIX M HEJIMHEWHBIX ypaBHeHHUH. CTIOCOOBI UX PEIICHHUS.

13. UppannoHalibHbI€ YpaBHEHUS U METOJIbI UX PEIICHUS.

14. YpaBHeHus1, cojiepKaline MepeMEeHHYIO TI0]T 3HaKOM MOTyJisl. BUbl ypaBHEHUH U CIOCOOBI X
pelieHus.

15. IIpocreiinme noka3aTeabHbIC YpaBHEHHUS, UX pellieHue. [IpueMbl permenns moka3aTeabHbIX
YpaBHEHUU.

16. [IpocTeiinmme gorapugMuuecKie ypaBHEHHs, UX pemenne. [IpueMsl pemeHus JorapupMUIecKux
YpaBHEHUM.

17.YpaBHeHUs CTENICHH BBIIIE BTOPOM M METO/BI X pelieHus. Teopema o 1eJTOYUCISHHBIX KOPHSIX (¢
00KA3amMenbCmeoM).

18. YuncioBbie HEpaBEHCTBA U X CBOWCTBA (¢ 00KA3amenbCmeom).

19. JlokazarenbCTBO HEPABEHCTB. METOIbI 10Ka3aTEIhCTBA.

20. HepaBenctBa ¢ nepemeHHoi. CBONCTBA paBHOCHIIbHBIX HEPABEHCTB (¢ 00KA3AMeNbCmeoM).

21. JIuneitHble HEPaBEHCTBA U UX PEUICHUE.

22. KBagpaTHble HEPaBEHCTBA U UX PELICHHE.

23. JIpoGHO-parmoHaIbHBIE HEPABEHCTBA U X peleHrne. MeTo1 HHTepBaoB.

24. VlppanyioHaibHbIe HEPABEHCTBA U X PELLIEHUE.

25. Ilpocreiiue nokasaTelbHbIE HepaBeHCTBA. [Ipuemsbl peleHus noka3aTelIbHbIX HEPABEHCTB.

26. [Ipocteiimme gorapudgmuueckue HepaBeHcTBa. [IpueMsl pemenns gorapupmMUUecKux HEPaBEeHCTB.
27. Buapl HEpPaBEHCTB, COJIEPKAINX IEPEMEHHYIO TI0]T 3HAKOM MOyJs. MeTobl UX pelieHusl.
28.0npeneneHre TPUrOHOMETPUYECKUX PYHKIIMH YUCIOBOro aprymeHTa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOX1eCTBO. COOTHOIIEHUS MEX/ly TPUTOHOMETPUUYECKUMHU (PYHKIIUSAMH OTHOTO
apryMmenra (c 6616000M).

29. ®opmyiibl IPpUBEAEHUS (661600).

30. ®opMyIibl CIIOKEHHST TPUTOHOMETPUUECKUX (PYHKIUH (661600).

31. TpuronomeTpuueckre GYHKIMH JBOHHOTO U MOJOBUHHOTO apryMeHTa (661600).

32. IIpeobpazoBaHue NPOU3BEACHUS TPUTOHOMETPHUECKUX (DYHKIMI B CyMMy, 0OpaTHOE
npeoOpa3oBanue (661600).

33. OnpeneneHre U CBOMCTBA QYHKIMK Y = COS X (00HO ¢ dokazamenbcmeom), rpaduk.

34. Onpenenenue u CBOUCTBa GyHKIMH Y = SiN X (00HO ¢ dokazamenvcmeom), rpaduk.
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35. Onpeneneurie u cBoiicTBa QyHKIMKH Y = tgX; Y = CtgX (0ono ¢ dokazamenvcmeom), rpaduk.

36. O6paTHbIe TPUTOHOMETpUYECKHE (DYHKIIMH UX CBOWCTBA U TpaduKu.

37. Pemenue ypaBHenusi SiN X =a. Ompezaesnenue arcsina.

39. Pemenue ypaBHeHus: COS X =a. OnpeneneHue arccosa .

40. OT60p KOpHEH TPUTOHOMETPUIECKOTO YPABHEHUS, YIOBIECTBOPSIOIINX 33JAHHOMY YCIIOBHIO
(mpuHaIIeKAIKUX TPOMEXKYTKY) (4 criocoba).

41. Pemienue ypaBHeHus tgx =a; Ctgx =a. Onpenenenue arctgx; arcctgx .

42. PenieHne TpPUrOHOMETPUUYECKUX HEPABEHCTB.

43. PenieHue cucTeM TPUTOHOMETPUUECKUX YPaBHEHUM.

44. PemieHue CUCTEM TPUTOHOMETPUUYECKUX HEPABEHCTB.

45. ITonsaTre 0 Mpou3BOAHON HYHKIIHMH, PU3NUECKUA U TEOMETPUUECKHI CMBICI TIPOU3BOTHOM.
46. YpaBHeHHUE KacaTelnbHOH K rpaduky QyHKIUH.

47. IIpon3BoJHBIE CYMMBI, pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

48. IIpou3BoJHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.

49. IlpumeHeHre TPOU3BOIHON K UCCIETOBAHHUIO (PYHKIIMIA U TOCTPOCHUIO IPaUKOB.

50. ITepBoobOpaznas. @opmyia Hetorona-JIeiioamma.

51. TabmmuHOE U TpadUIECKOE MPEICTABICHIE TAaHHBIX.

52. HucnoBble XapaKTEPUCTUKHU PSJIOB TaHHBIX.

53. IloouepenHblil 1 OAHOBPEMEHHBIN BBHIOOP HECKOJIBKUX JIEMEHTOB 3 KOHEUHOTO MHOXKECTBA.
54. ®opMyIibl YKClia IEPECTaHOBOK, COUETAaHUHN, Pa3MEIICHUH.

55. ®opmyna bunoma HeroToHa.

56. CBolicTBa OMHOMHUAIIBHBIX KO (UIIMEHTOB.

57. Tpeyronsuuk [Tackans.

58. DneMeHTapHbIe U CII0KHBIE COOBITHSI.

59. PaccMoTpeHme cliydaeB M BEPOATHOCTH CYMMBI HECOBMECTHBIX COOBITHH, BEPOSTHOCTH
HIPOTHBOIOJIOKHOIO COOBITHS.

Ilpakmuueckan wacmp

[IpakTHueckas 4acTh: TECT [0 MaTEpUAIaM KOHTPOJIBHO — U3MEpPUTEIbHBIX MaTtepuanoB EI'D u OT'.
CwmotpuTe 3ama4yu U3 OTKPBITOTO Oanka 3amanuii mo EI'D u OI'D B mocoOusx /yist MOArOTOBKH K

WTOTOBOM aTTECTAIlMU U Ha caiite Pemryers.pd.

HpOZdeM(l IK3AMEHAa no mamemamuke

2 cemecmp
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Teopemuueckas uwacmpo
1. AKCHOMBI CTEPEOMETPUH.
2. B3aumMHOe pacrosoXeHue NpsMBIX B TPOCTPAHCTBE (MapauIeIbHOCTh, NEPIECHANKYISIPHOCTD).
Teopema o Tpex neprneHAuKyIspax.
3. B3anMHoe pacnosnoxeHue IpsMbIX U INIOCKOCTEH B IPOCTpaHCTBE (MapajlieIbHOCTb,
NEPIEHIUKYIISPHOCTB).
4. B3anMHO€ pacroyioxKeHNe MII0CKOCTEH B MPOCTPAHCTBE (MapauIeIbHOCTb, EPIEHANKYISIPHOCTB ).
5. CkpemuBaronyecs npsimsle (OnpeaeaeHue, pacCTosTHUE, Yyrodi).
6. IlocTpoenue u3obpaxeHnii NpocTpaHCTBEHHbIX GUryp. OcHOBHbIE TPEOOBaHUS K [1€1arOrMYECKOMY
YEPTEXKY.
7. Ilpu3ma: BUIbI, CBOMCTBA, IUIOMIAAh IIOBEPXHOCTH, OOBEM.
8. Ilupammuyia: BUbI, CBOWCTBA, IUIOIIAAb IOBEPXHOCTH, OOBEM.
9. CpoiicTBa TpeyroibHOI NupaMusl, UMEIOLIeH paBHbIe O0KOBbIE pedpa. Cuenarh BBIBOJ OTHOCUTEIBHO
N — YroJbHOM NUPaMUIBL.
10. CpoiicTBa TpeyroiabHOM MUpamMuibl, OKOBBIE peOpa KOTOPOH HAKJIOHEHBI K OCHOBAHHIO 1101 OJTHUM
yriaoM. Caenarb BbIBOJI OTHOCUTENIBHO N— YrojibHOM NMUpaMUabL.
11. CpoiicTBa TpeyroapbHON MUPaMHIbI, OOKOBBIE TPAHU KOTOPOW HAKIOHEHBI K OCHOBAHUIO MO OJHUM
yriaoM. Crenarb BbIBOJI OTHOCUTENIBHO N— yrojibHOM NMUpaMUAbIL.
12. CpoiicTBa TpeyroapHON MHPaMHIBL, alto(eMbl KOTOPOi paBHbI. ClienaTh BBIBOJ OTHOCUTEIBHO N —
YTOJIbHOM MUpPaMuU/IbI.
13. Tena BpaieHus.
14. KomOuHanus mapa 1 MHOTOI'paHHHKOB.
15. KomOuHanus KoHyca 1 MHOTOIPaHHHKOB.
16. KoMOuHaImu e BpamieHusl.
17. O6bem tena. CpoiicTBa 00beMOB. OOBEM MPU3MBI (TTPSIMON ¥ HAKJIOHHOM ), MTUPAMHUJIBI, KOHYCA,
IWIMHApa, 1apa.

Ilpakmuueckasn uwacmeo
[IpakTuyeckas yacThb: TECT [0 MaTepHajlaM KOHTPOJBHO — U3MEpPUTENbHBIX MaTepuainoB EI'D u Or'.
CwmotpuTe 3amadu U3 OTKpbITOro 6anka 3amganuii mo EI'D u OI'D B mocoOusx /yist MOATOTOBKH K

UTOTOBOM aTTecTaliy U Ha caifte Pemryers.po.

Pekomendyeman numepamypa:
1. AnreGpa u Havanma matemaTudeckoro anaimsa. 10-11 kmaccel. ba3oBeiit u yriyOaeHHBIN YPOBEHB

[Texcr] : yueOnuk / III. A. Anmumos [u ap.]. - 3-e u31. - M. : [IpocBemienwne, 2016. - 463 c. : ni.

2. YyeOHO-MeTOAMYECKOE TMocobue mo aucuuiuinHe "Maremaruka"  "[lokaszaTenpHas U
norapudpmuueckas pyHkuua" [DnekTpoHHbIN pecype] : as Beex cnenupansHocTeit CIIO / [ToBomk. roc.
yH-T cepBuca (PI'bOY BO "IIBI'YC"), Kad. "Boicmi. matemaTuka" ; coct. I'. A. Kupuuek. - JlokymeHT
Adobe Acrobat. - Toxestrru : TIBI'YC, 2017. - 1,31 MB, 119 c. - Pesxxum goctyna: http://elib.tolgas.ru.
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3. YuebHo-MeTOAMYECKOE TMocobue mo auciuiuimHe "MaremaTtuka" 1 cemectp [DJIEKTpOHHBIN
pecypc] : nns Beex cnenuanbHocTeld CITIO / TToBomk. Toc. yH-T cepsuca (PI'BOY BO "IIBI'YC"), Kad.
"Bpici. marematuka" ; coct. I'. A. Kupuuek. - Jlokyment Adobe Acrobat. - Tonsstru : [IBI'YC, 2018.
- 10,7 MB, 449 c. - Pexxum nocryna: http://elib.tolgas.ru.

4. YyebHO-MeTOAMYEeCKOe Mocobue mo auciuiuimHe "Marematuka" 2 cemecTp [DJIEKTPOHHBIN
pecypc] : s Beex cnienuanbHocteld CITO / TToBoimk. Toc. yH-T cepsuca (PI'BOY BO "IIBI'YC"), Kad.
"Beicir. maremaruka" ; coct. P. M. baxmmnasa. - Jlokyment Adobe Acrobat. - Tomssattu : TIBI'YC,

2018. - 2,29 MB, 135 c. - Pexxum poctyna: http://elib.tolgas.ru.

5. YyebHOo-MeToanueckoe mocooue mo aucruiuimHe "Maremaruka". "Crenenu u kopau. CTeneHHbIe
¢ynkuuu. HppanuoHanbHble HepaBEHCTBa M ypaBHeHHs" [DIeKTpOHHBIA pecypc] : g Bcex
cnermanbHocteir CIIO / IloBomk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"), Kad. "Bsicm.
marematuka" ; coct. O. FO. UBanoBa. - JlokymeHnT Adobe Acrobat. - Tonesartu : [IBI'YC, 2017. - 826
KB, 64 c. - Pexxum nocryna: http://elib.tolgas.ru.

6. MeToauuyecKkue YKa3aHusd QJId oﬁyqamumxcsl 0 OCBOCHHIO JTUCHMIIJIMHBI
W HHOBAaIMOHHBIE 06pa3OBaTe.m>H1)1e TEXHOJOI'nMn

WuTepakTuBHas opMa MpOBEICHHS 3aHATHI: CIal] - IEKIIMK 110 TeMaM: aire0pa palnoHaIbHBIX
¥ UPPALMOHAIBHBIX CTPYKTYP; CTETIEHHU H JOTapu(Mbl; dJIeMEHTapHbIe (YHKIIMU,; TOKa3aTeIbHbIE U
Jorapu(pMHUECKUe ypaBHEHHs], HEPABEHCTBA U UX CUCTEMbl; TPUTOHOMETPUS; INITAHUMETPHUS;
CTEPEOMETPUS.

B nauane cemecTpa cTylIeHTaM HEOOXOJUMO O3HAKOMHUTBCS C TEXHOJOIMUECKOW KapToi
JUCLUIUIMHBI, BBIACHUTb, KaKuWe€ pe3yJbTaThl OCBOCHMS JAMCLUUIUIMHBI 3asBJICHbl (3HAHUSA, YMEHU,
OpaKTUYeCKUH ombIT). /i yCHemHoro OCBOEHHUS IUCLMIUIMHBI CTYJEHTaM HEOOXOJIUMO BBINOJIHUTD
3aJaHMsl, TPEeTyCMOTPEHHbIE paboueil y4yeOHOM MporpaMMol AMCHUIUIMHBI M HPOMTH KOHTPOJIBHBIE
TOYKH B CpPOKHM, YKa3aHHble B TexHoJorumueckod kapre (pazgmen 11).0T kadecTBa M MOJHOTHI MX
BBIMOJIHEHUST OyAeT 3aBUCETh YPOBEHb C(OPMHUPOBAHHOCTH KOMIETEHIMM U OIEHKa TeKyllel
ycIieBaeMOCTH 1o AucuuiuinHe. [To uToram tekyiel ycreBaeMoCTH CTYIEHTY MOXKET OBbITh BBICTaBJIEHA
OLICHKAa II0 TMPOMEXYTOYHOM aTTEeCTAallUH, €CIM OTO IPELyCMOTPEHO TEXHOJOIMYECKON KapTou
JucuUIUIMHBL. CMCKHU Yy4eOHBIX MOCOOMM, HaydHBIX TPYJOB, KOTOPBIE CTYACHTaM CIEAYyeT IMpOuYecTb U
3aKOHCHEKTHPOBATh, TEMbI NMPAKTHUECKUX 3aHATHUH M BONPOCHI K HUM, BOMPOCHI K 3K3aMEHY (3aueTy) U
Jpyrue HeoOXOoOuMble MaTepuanbl yKa3aHbl B pa3paOOTaHHOM Ul JAHHOM JUCHMIUIMHBI Y4eOHO-
METOAUYECKOM KOMIUIEKCE.

OcHoBHO# (OopMOH OCBOECHHSI AUCLUIUIMHBI SBIISETCS KOHTaKTHas padoTa C IpernojaBaTesieM -
JEeKIMM, MPaKTUYECKHe 3aHATHs, JabopaTopHble paboThl (MpH HATUYMKM B y4yeOHOM IUIaHE),
KOHCyJbTalMi (B TOM 4YHCIE WHAWBUAYaIbHBIE), B TOM 4YHCJIE IPOBOJUMBIE C TPHUMEHEHUEM
JUCTAaHLMOHHBIX TEXHOJIOTUH.

I[lo gucummianHe 4YacTh TeM  (pa3leNioB) M3y4aeTcss CTYAGHTAaMH  CaMOCTOSITEIbHO.
CamocrosTrenbHas padoTa mpeaycMaTpuBaeT IMOATOTOBKY K ayJAWTOPHBIM 3aHSATHUSM, BBIIIOJIHEHUE
3aJaHuil (MMChMEHHBIX paboT, TBOPUECKUX MPOEKTOB M JIp.) MOJATOTOBKY K MIPOMEKYTOUHOM aTTecTaluu
(9K3amMeny).

Ha nexIMoHHBIX U MPaKTHYECKUX (CEMHHAPCKUX) 3aHATUSAX BhIPAOATBHIBAIOTCS HABBIKM U YMEHHUS
00yYaroImuxcst Mo NPUMEHEHHIO MOJTYYSHHbIX 3HAaHUH B KOHKPETHBIX CUTYalUsIX, CBI3aHHBIX ¢ Oyymiei
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npopeCCUOHATBHON  JEATENbHOCThIO. [l0  OKOHYaHMM  W3YYCHUS  JUCIMIUIMHBI  [TPOBOIUTCS
NPOMEKYTOUYHAs aTTeCTallusl dK3aMeH (3aueT).

PerynspHoe mocenieHre ayIuTOPHBIX 3aHATHI HE TOJIBKO CIIOCOOCTBYET YCICITHOMY OBJIAJICHHUIO
3HAHUSIMH, HO M TOMOTaeT OpPraHW30BaTh BpeMsi, T.K. BCE BHJbI yUYCOHBIX 3aHATHUH pacIpec/iCHbI

IJIaHOMCPHO, C YUCTOM HCOGXOI[I/IMBIX BPCMCHHBIX 3aTpar.

Buo obpazoeamenvnuplx mexnonozuil, cpeocme Ne memul / mema nexkyuu
nepeoayu 3nanui, Gopmuposanus ymeHuil u
HpAKMUYECKo20 onvima

Paznen 1. AnreGpa

Paspen 2. ®yHkunu

HGKHWI'HHCK}’CCI/IH Pasgen 3. Hayama MmareMaTHyecKoro aHaiansa

Pasnen 4. YpaBHEeHNS 1 HEpaBEHCTBA

Pazmen 5. DneMeHTH KOMOMHATOPHKH, CTATUCTHKH U TEOPUH
BEPOATHOCTEN

Paznen 6. 'eomeTpus

Paznen 1. Anrebpa

Paznen 2. @ynxmu

Paznen 3. Hauana maremMaTH4ecKkoro aHaiausa
OO6cyxneHue mpoOIeMHON cUTyaluu Paznen 4. YpaBHeHHs B HEpaBEHCTBA

Paznen 5. DneMeHTH KOMOMHATOPHUKH, CTATUCTUKU U TEOPHU
BEPOSITHOCTEMN

Pazpen 6. 'eomeTpus

Pasnen 1. Anrebpa

Paznen 2. @ynxmu

Paznen 3. Hauana maremaTH4eckoro aHaiausa
KommnbrorepHbie cumyssnuu Pasnen 4. YpaBHeHus U HEPaBEHCTBA

Paznen 5. DneMeHTh KOMOMHATOPHUKH, CTATUCTUKY U TEOPUU
BEPOSITHOCTEMN

Pazpen 6. 'eomeTpus

PaSHCJ’I 5. DiIeMeHTHI KOM6I/IHaTOpI/IKI/I, CTAaTUCTUKHU U TCOPUUN
JlenoBas (poneBas Urpa) BEPOSITHOCTEH
Paznen 6. 'eomerpus

Paznen 1. Anrebpa

Paznen 2. @yHkImu

Paznien 3. Hauana maremMaTH4ecKoro aHaianusa

Pa300op KOHKpPETHBIX CUTYaIHii Pasnen 4. YpaBHeHuUs 1 HEpaBEHCTBA

Paznen 5. DneMeHTH KOMOMHATOPHUKH, CTATUCTUKU U TEOPHH
BEPOSITHOCTEM

Paznen 6. 'eomeTpus

IIcuxonoruyeckue u MHbIE TPCHUHTHU

Paznen 1. Anrebpa

Paznen 2. @yHKImu

Paznien 3. Hauana maremMaTH4ecKoro aHaianusa
Craiig-nexuuu Pazyien 4. YpaBHeHUs U HEPABEHCTBA

Paznen 5. DneMeHTH KOMOMHATOPHUKH, CTATUCTUKU U TEOPHU
BEPOSITHOCTEM

Pasnen 6. 'eomeTpus

6.1.MeTonnueckne yKazaHus VI 00y4AIOMIMXCH 10 OCBOCHHIO TUCHHILINHBI HA MPAKTHYECKHUX
(ceMHHApPCKHUX) 3aHATHAX, J1a00paTOPHBIX padoTax

TeOpeTI/ILIeCKI/Iﬁ Marepuagl H3y4acTCd Ha TMPAKTHUYCCKUX 3aHATHAX. Ha MPAKTUYCCKUX 3aHATHUAX
IMPOBOAATCA IPOBCPOUHBIC paGOTBI , KOHTPOJIbHBIC pa6OTLI , OIIPOC IO TCOPECTUUCCKUM BOIIPOCAM.
MeTtoauueckoe U JUIAKTHISCKOe obecrnieueHue MPaKTUYCCKUX 3aHATHH.

3aoanus, 3a0auu (cumyayuonnuvle, pacuemusie U m.n.) 01a NPAKMUUECKUX (CeMeHapcKux)
3aHamuil.
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Tecm na npoeepKy oCmMamoyHblX 3HAHULL U YMEHUI no meme «/lelicmeumesibHble YUCA)
1. Kakoe u3 unce BiIseTcs HeabIM?
A) 4,3 b)0,33 B) -12 I) 13,7
2. Kakoe u3 ymncen SBisitoTCS UPpaiMOHATIbHBIM?

A4) 1,34 B) 3,4(85) B) 5,1011011101111... I) 1560

3. Kakoe u3 umncen siBnsieTcst HATYpaIbHBIM?

A) =17 B) 2,56 B)O0 1TI) 325
4. ppauioHaJIbHBIE YUCIIA — 3TO. ..
A) ducna, mpeIcTaBUMbIC B BUIe OOBIKHOBEHHOW HECOKPATUMOU IPOOH.
b) aucna npeacTaBUMbIe B BUJIEC JECATUYHON TpoOH.
B) ducna, npencraBUMbIe B BUIe OSCKOHEUHOHN IEPHOTNYECKON APOOH.
I') aucna, mpeIcTaBUMBIC B BUJIC OCCKOHEUHOW HETIEPHOIUICCKON APOOH.
5. Ilepuoxa npobu 3,4183183183 pasen...

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

6. JlelicTBuTenbHbBIC YncIa 0003HAYAIOTCS OYKBOU
AZ Bb)Q B R I)N

7. PanlnoHanpHble 4yuClIa — 3TO. ..
A) 4ducina, npeicTaBUMbIe B BUJIe OECKOHEYHOH HENepUoANYeCcKOM IpooH.
b) gucna, npeactaBUMbIE B BUJI€ OOBIKHOBEHHOI HECOKpAaTUMOI IpoOH.
B) yucna, ucnonb3yembl€ IPU CUETE.
I') aucna, npencTaBUMBbIE B BUJIE ACCATUYHOU JpOOH.

8. PannonanesHble yncia 0003Hav4ar0TCs OyKBOit?
A Z B)Q B R I)N

9. Kakoe u3 4ncen He SIBISIETCS] HU TIOJI0KHUTEIBHBIM, HU OTPUIATEIHHBIM?
A) -12 B) —(-45) B0 1)78>2

10. Kaxkwue yucna o6o3Haqarorcst OykBoit R ?

A) parmoHanibHbIC UKcia; b) aeiicTBUTENbHBIC Yncia; B) HaTypalibHBIEC YUCIA, I') uenvlie uncna.

Paboma na nposeepky ocmamoyunvlx 3nanuii u ymenui « Boiuucnenus u npeoopazoseanusy

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

X
2 -2
2. Beruncnure (Xs)z; 273, y—4; (i] .
y

6 1
3.Pemmre ypaBHeHUE 3 x> =19 > Ecnu ypaBHeHue nmeet 6oJiee 0JJHOTO KOPHS, B OTBETE 3aIUIINTE

MEHBIIINN U3 HUX.

1
7x—15 4x+43°

4 Haiinute KOpeHb ypaBHEHUS
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3. Haiimure kopenb ypaBHeHHst \—72+ 17 X = X . Eciiu ypaBHeHMe nMeeT 6osiee 0JHOTO KOPHS, YKAKHUTE

MEHBIIINN U3 HUX.

5.Haiimure p(b) , ecIn p(b):(b+§]-(3b+%jnpnb¢0.

p L b
b
. /10-%/16
6.HaiinuTe 3HaYeHNE BBIPOKEHUS] ————— .

%

m
7.Haiigute 3HaueHue BhIpasKeHUs L npum = 125
925 355
8.Haiinute 3HaueHUE BBIPAKESHUS 5
9.BhImoTHUTE ACUCTBUS C AIreOpandecKuMu
5 2Xx—2Y) x-1 x—-10
TpOOsIMU +— + . —
x+1 x?-3x-4 x-4 ) 2x-1 2(4-x)

10.BeimonHauTE NEHCTBHA C anredpandecKuMu
22x+5y_ : Oy ) x—5y+2+ X+Yy
X°=2Xy X —4xy+4y X+Yy X—=5y

JIPOOSMHU

Huousuoyanvnoe oomawinee 3aoanue no meme « Texcmoegwle 3adauu)

1.B yHUBEpCUTETCKYIO0 OMOIMOTEKY IPUBE3IIN HOBBIE YYEOHUKH IO TEOMETPpHH 11l 2—3 KypcoB, o 280
HITYK JUISl K&KA0T0 Kypca. Bece KHUrM 0JJMHaKOBBI IO pa3mepy. B kHIDKHOM mikady 7/ IMOJOK, Ha KaxI0H
nosnke nomemaercs 30 yuyeOHuKOB. CKOIBKO IIKa(OB MOXKHO MOTHOCTBIO 3aII0JIHUTh HOBBIMHU
yuyeOHUKaMu?

2.bobHOMY MIPOITMCAHO JIEKapPCTBO, KOTOpoe HykHO muTh 1o 0,5 r3 pasza B neHs B Teuenue 21 nus. B
onHoit ynakoBke 10 TaGmerok siekapcrBa mo 0,5 r. Kakoro HamMeHbIIETro KOJIMYECTBA YITAKOBOK XBaTUT
Ha BECh KypC JICUEHHUSI?

3.0nroBas niena yueOonuka 170 pyOneit. Posanunas nena na 20% Beimie ontoBoii 1ieHsl. Kakoe
HanOOoJIbIIIee YUCIIO TAKUX Y4eOHUKOB MOYKHO KYMHUTh 10 po3HUYHOM 11eHe Ha 7 000 pyOseit?

4.1TaBen ViBaHOBHY KYTTHIJT aMEPUKAHCKUH aBTOMOOHIIB, CIIUAOMETP KOTOPOTO MOKA3bIBAET CKOPOCThH B
MIISAX B yac. AMepukaHckas Muiist paBHa 1609 m. KakoBa ckopocTh aBTOMOOMIIS B KMJIOMETPAX B yac,
€CIIM CIIMJIOMETP MoKa3biBaeT 65 muib B yac? OTBET OKPYIJIMTE JI0 [EIOT0 YUCIIa.

5.J1ns1 Toro, 4TOOKI CBSI3aTh CBUTEP, X03siike HY>)kHO 800 rpaMMOB mIepcTH KpacHOTO 1BeTa. MOXKHO
KyIUTh KpacHyto npsoky mo nene 80 pyoueit 3a 100 1, a MOXKHO KYIIUTh HEOKPAIICHHYIO MPSIKY 110 IIEHE
50 pyoueii 3a 100 r 1 okpacuth ee. OnuH nakeTuk kpacku crout 20 pyOnei U pacCUuTaH Ha OKPacKy
400 T npspxu. Kakoit BapuaHT moKynku jgenieBie? B oTBeT HanmuimmTe, CKOIBKO pyOIieit OyaeT CTOuTh
9Ta MOKYIKA.

6./17151 I3TOTOBJICHNUST KHIKHBIX TTOJIOK TpeOyeTcst 3aka3ath 48 OIMHAKOBBIX CTEKOJ B OJTHOM U3 TpeX
¢upm. [Tnomane kaxaoro crekna 0,25 m%. B rabune MIPUBEJICHBI LIEHbI HAa CTEKJIO, a TAKXKE HA PE3KY

cTeKo U HIIQoBKY Kpas. CKolbKo pyOei OyeT CTOUTh caMbli JIeIIeBbIi 3aka3?
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dupma Ilena crexna (py6. 3a 1 m%) Pe3ka u mmdoBka (py0. 3a 0JTHO CTEKIIO)
A 420 75
b 440 65
B 470 55

7. He3aBucumast skcriepTHas 1abopaTopust onpeaenseT peUTHHT R ObITOBBIX MPHOOPOB Ha OCHOBE
ko dunuenta nennoctu, pasuoro 0,01 cpexneii nensr P, mokazateneil pynkuonansnoctu F

kadectBa Q u qu3aitna D . Kaxplii u3 mokasareseii oneHuBaetcs 1esbiM yncioM ot 0 10 4. Mtorossrii
pelTHHT BeIuucIsiercs mo gopmyne R = 4(2F +2Q+ D) —0,01P . B Tabnuue gaHbl cpeAHss LieHa U

OLIEHKHU Ka)XJIOT0 MOKa3aTess Ul HECKOJIbKUX MOJIENIEH 2IEKTPUUYECKUX MiAcOpyOok. Onpenennure

HAUBBICIIUN PEUTUHT MIPEJICTABICHHBIX B TA0JIUIIE MOJICICH IICKTPUUECKUX MICOPYOOK.

M% ZZ;JZ(” Cpeonna yena | OyHKYUOHANLHOCHD Kauecmeo Auszaiin
4 4600 2 0 2
3 5500 4 3 L
B 4800 4 4 4
r 4700 2 E 4

8.UetnIipe pyOarku nemieBiie KypTku Ha 8%. Ha cKoJbKO TIPOIICHTOB IATH pyOaIeK JOpoKe KypTKH?

9.Termoxo NPOXOMUT MO TEYECHUIO peku g0 mnyHkta HasHadeHuss 200 KM W MOCAE CTOSHKH
BO3BpAIAeTCs B IYHKT OTIHpaBiieHuWs. Halaure CKOpOCTh TEYEHHUs, €CIIM CKOPOCTh TEIUIOXO/a B
HETOBIDKHOW Bojie paBHa 15 km/4, crosHka mimutcst 10 9acoB, a B MYHKT OTIPABJICHUS TEIUIOXO]T
Bo3Bpamiaercs yepe3 40 yacoB mocie OTIUIBITHS U3 Hero. OTBET JaiiTe B KM/4.

10. IMepBas TpyOa npomyckaeT Ha 1 JUTP BOJBI B MUHYTY MEHbIIE, 4eM BTOpast. CKOJIBKO JIUTPOB BOJIBI B
MUHYTY TIPOITyCKaeT BTopas Tpyda, eciu pe3epByap oobemMom 110 nmuTpoB oHa 3amonHseT HA 1 MUHYTY
ObICTpee, YeM niepBasi TpyOa?

Paboma na npoeepxy ocmamounvix 3nanuii u ymenuil « Pewienue ypasnenui)

Pemure anrebpanyeckue ypaBHeHus 1 - 6.

2 2 2
1 X6 gy 8:X—6-x 4-x°+8-X_2-x°—6-X
x—6 x—1 X+ 2 X—3
5[ 84%x=24 o) (8X=16 o 5 a5y 20=20X -(x+7)-(4x-8)=0
X —4 X=2 2=X

5.3%x°—/3x=2=06.12x>-7Xx+1=0

Jugppepenuyupoeannan mpenuposounaa pavoma «Cmenenu u KOpHU».

Bapuanm Al

1

5
= 2
1. Haiinute 3HaueHHE BHIpAKEHUS a) (\3/22 2 )6 ;  0) 2X i 11 snpux=29.
X —_ =
X2 =2

2. Pemrute ypaBHEHHS
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1
a)(y2—1)5=2; 6) VX+12=X; B) V3=X-V1=-3Xx=X+5;1) x>+ x+2Vx*+x=0.
X+ Y+X-y=7;

3. Pemute cuctemy ypaBHEHU
X-y=4.

4. Onpenenute 3HaYCHUS A, A1 KOTOPBIX MpU X = 1 BBHIMONHAETCS HEPABEHCTBO va— X = X

Bapuanm b1
2 1
4n .3 _ 3 3
1. HaiiquTe 3HaueHnEe BHIPAKEHUS Q) 3:48 ; 0) X— X" _ 23x +1 |- X T +1 ynpu x = 8.
V9.3 x® -1 x3 -1

2. Pemiute ypaBHEHHS

2 1
a) 2x3+3x3-5=06) V6—4x—x2—x=4
B) V3+X—+7-X =2r)(x2—9x+14)- x*=9=0

JX+y+xE+xy=3;

3. Pemute cuctemy ypaBHEHHIA
X+y+X +X-y=5.

4, I/ICHOHBBYH MCTOJ UHTCPBAJIOB, PCHINTC HCPABCHCTBO \ X2 -X< > .
X =X

Bapuanm B1

1. HalimuTe 3HaueHNE BBIPOKCHHS
1 5 2

a) \3/26+15\/§-(2—«/§) 0) X31+ 11 -XS_X:; npu x = 125.

x3-1) x+x3

2. Pemiute ypaBHEHUS

a) V3+¥5—x =X 6)¢J&~§<J X =3

3x—1
B) YX+7 =+/x+3 r) ¥x+3x-16 =Yx-8

3. PemuTe cuctemy ypaBHEHUIA
X+ y—2«/x-y—\/;+\/§=2;
Ix + \/? =8.

4. HaiinuTe 3HaYeHHS @ , IPU KOTOPHIX paBHOCHIIHHBI HEPABEHCTBA (X - a)- JXx-2>0ux>a

Huousuoyanvuwie 3a0anus no meme «Cmenenu u nozapughmo»
|. Beraucimre 3navueHus Beipaxkennid 1- 13.

18°.12°.8° (9-16™ +16")" . (4-32+7.3%).57 , 6:2°-9:2"+3.2"

©24°.62 ' (4n4_k4w4)4 ' (19.274)2 S 4.2%44.22 8. 2"
1

3m?—-2.3" 3" X—y  X2-X

5.

gt ga S —.ecmm X=9;y=49.
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2 o 1
7.log, 27 - 2log, 3+I0g2§+7' “*8.log, 2+Elog£8—log% 448 9. log,z /5 +log ;- /9 10.

3 3

log,, log, log, 25 11. log, (Iog4 E/Z) 12. log, a’-b, ecru log, b= 13.

13.10g, Y@’ -b, ecru log, b= 13.

I1. Yopocture Beipakerue 14 — 15.
1
1 2

3 3 1 4
-a a?-bh2 a-b-ad®+a-b?

1 1

2 2

1 1

at+b? a+h

I1. CpaBuute yncna 16 — 20.
)" (1Y
16. 75" u 15" 17. 200° u 14** 18. (5) u (5) 19. log,, 35 u'log,, 5320. log, ; 2 u log, ; 3

IV .Tloctpoiite rpaduk pynkmaun 21 — 24.
21)y=2%; 22) y=[%) ; 23)y=(0,3)"; 24)y=10".
V . Iy Kak10ro 3HA4YCHHS mapaMeTpa b waiinure 06macTH onpezaeneHust pyHkuu 25 — 26.

25. y=log, (b-x+2) 26. y=log, (b-x-1)

VI . Haitaure pasHOCTh MKy HAUOOJBIINM U HAUMEHBIINM 3HaUYeHUSIMU QyHKIMH 27 — 28

1
27. y=1log, X Ha mpoMexKyTKE [6% %} . 28. y=1log, X Ha HpOMen(yTKe[§ ;81} .
3
Paboma na npoeepky ocmamounwix 3Hanuii u ymenuii no meme «@yukyuu. Ypasnenus.
Hepagencmean.

x> —4
1. Haiigure 06nacthb onpeneneHus GyHKIMNA: Y =+2X—4 ;Y = c
X+

2. Ioctpoiite rpadguku QyHKIUA: y=+X—4;y= |X| +3
3. Pente ypaBHeHue [3X—6|=—4
4 Peminte HEPaBEHCTBO (X—2)-(X+ 3)-(X—5)2 >0 ;|X—1| <2

5.ITox6epuTe KOpeHb ypaBHeHHs X+ X° = 10. JIokaxuTe, 4TO APYrUX KOPHEH 5TO ypaBHEHHE HE UMEET.

6. [Toctpoiite rpaduk HepaBeHCTBa X+ Y >0.

Mamemamuueckuii oukmanm no meme «HMccneoosanue pynkyuuy

1. KaxoBa o0mnacts onpeneneHust QyHkuu y =+/5x -4 |:y =3 L 10i| .
X+

2. SIBnsieTcst 1M YETHOM MM HedéTHOM QyHKkusa Yy =5X* [y = 2X3] ?

3. Haiinure Touky nepecedenus rpadguxa GyHKimuu Y = X° —5X +6 [y =2X+ 8] C OCBIO OpJUHAT

(abcmmcc).
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4. Haiimure TOUKy nepecedenus rpapuka Gynkuuu y = 3X +15 [y =x*+7x° - 9:| C OCBI0 abcuuce
(opauHarT).

5. Kakue HepaBeHCTBa HAJIO PEIIUTh, YTOOBI HAUTH MPOMEKYTKH 3HAKOTIOCTOSTHCTBA (DYHKITHH
y=x>-X [y =X— 2X2] . YKa)uTe TOUKH dKcTpeMyMa QyHKIHN?

Yemuaa konmponvnasn pavoma no meme «/Iuneiitnasa pynxkyusn»

1. TTpu kakoM ycioBuu rpaduk TMHEHHOW (QYHKIIUU TIepeceKaeT 0ch a0CIMCC B TOUYKE, HMEIOIIEH
OTpHULIATENIbHYIO a0ciuccy?

2. IlpuBeuTe mpuMep JIMHEHHOHN DyHKIMH:

a) IOI0KUTEJIBHOM Ha BCEM YHCIOBOM OCH;

0) TIOJIOKUTENBHOU IPH X < X, TA€ X, — HOJb (DYHKIUH.
3. IIpu xakom 3HaueHun & QyHKIUA Yy = (a - 2) X+ 3a—4 sBusercs 4ETHOU?
4. Haitnute 3Hauenus K , npu kotopsix gpynxius f (x) = (k - 1) X +k? —3 MOHOTOHHO BO3pacTaer.

5. Kak usmensiercs rpaduk muHeiinol pyHkuun Y =KX +Db ¢ nsmenennem D npu nocrosarom K ?

6. M3o0pasure cxemarndyecku rpapuk ¢pynkuuu y = Kx +b, ecu:

a) k>0;b>0; 0) k<0;b>0; ¢) k=0;b>0.

7. U3BectHO, uto K <0. Onpenenure Bua yria, oopazoBanHoro rpadukom ¢pyHkimu y=kx+b ¢ oceto
abcuuce.

8. Hanmmmte ypaBHEHUs: @) NpsMoid, copepikarieit ouccekrpucy ZAOB , pacnionoxennoii Bo 11
yeTBepTH; 0) npsamoit AB u mpoxopsiiei yepe3 TOUKU (1;0) u (O ; —1) ; 6) IPSIMOI MapajieIbHON OCH
OY wu mpoxosiiei yepe3 TOUKy (1;0) ; 2) ocu abcrucce.

3aoanusn no meme «@ynkuyusn u eé ceoiicmea.

B . i

o BN 1k Lﬁ i [_j 1. ByzeT 11 3aBHCHMOCT ITYTH OT BPEMEHHU (PYHKIIMOHAIILHOM 3aBUCHMOCTBIO?

S $ /1 \ / 2. CKOJBKO OYyJIeT CTOWUTH TOe3/IKa B TaKCH, eciii mocaaka crout 50 pyoOrei, a
O 1 a

i #K‘ﬂ* | | | xaxnmenii kumomerp 15 py6Oneit? Ckonbko OyAeT CTOUTH MOE37Ka, eCiH

;’“E\T\*F‘* || paccrosnme 10 1oMa OT KHHOTeaTpa « Kunoniekc» 5 U7 KHUIOMETPOB?

3. ABromoomits «LADA- GRANTA» croutr 280000 pyOiieit, a roroBas aMOpTH3amus (M3HOC) COCTABIISIET

23500 pyoreit. Beipa3ute cTouMOCTh aBTOMOOHJISI, B 3aBUCHMOCTH OT €0 SKCILTyaTaIlHH.
X—2
4. Haiiute oGmnacts onpeeneHus Gynkimid. a)y=——; b)y=x*+2x+3; c)y=+x>—-4x.
X

5. HaiimuTe oGmacTs 3Hauenns Gpynkmumii. a) y=v1—-x; b)y=x*+2; c)y= Sin(3x).
6. OnpeenuTh, Kakue u3 QYHKIUH SBISOTCS YETHRIME (HEUYETHBIMMU), @ KaKUe HE SIBJITFOTCS HA YETHBIMH, HA
HeustHEIMILa) Y=3VX; b)y=x2=x*; ¢c)y=x3—x°; d)y=x+x+L1

1. YKa)KI/ITC, KaKue 13 (I)YHKI_II/Iﬁ SABJIAAOTCA ICPUOIUIHBIMHA U HalAUTE X OCHOBHOM MNCpruoa.

a)y={x+1}; b)y=x*-x; c¢)y=cos(3x).
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8. ILnomas NpsIMOYTOIEHUKA CO CTOPOHAMU 3 cv M X cv paBHa S (CMZ) . MoxHO 1T cUUTaTh, 4TO

3HaUEHHE NMEPEMEHHON S 3aBHCHUT OT BbIOOpa MepeMeHHO X ?

9. ®ynKuUs 3a1aHa TaOIUTICH.

X —4 -3 0 1 2

£(x) -8 6 0 2

ODyHKIMS IMEET 3HAYCHUE, paBHOE 4 , €ClIM 3HAUCHUE apryMeHTa paBHO 7
10. Mana pyHkuus y =—3X+2.
a) HaiinuTe 3HaUeHHE (DYHKIMU NPY 3HAYECHUH [TIEPEMEHHON paBHOU —4;2.

0) HailiuTe 3HaYCHNE TIEPEMEHHOM, €CITM U3BECTHO 3HaYeHue pyHkuuu f (x) =5;f (x) =0.

11. U3 nansbIx pyHKIwmiA BEIOEpHUTE TY, TpaUK KOTOPOI MMeeT HauOoJIbIIee KOJIMYECTBO TOUEK ITEPECECUCHNUS

€ OCbIO abcrycc.
a)y=(x=5)-(x=7); b)y=|(x=3)-(x+4)|; c)y=x"+4; d)y=—(x—4)"-16.
12. Tlo rpaduxy pyakuun y = f (X) OIPEEINTE U 3AIUILIUTE, UCIOJb3YsI CUMBOJIMYECKHE 0003HAYECHUSI.

a) Hynun (QyHKUuH, 0) HamOospliee 3Ha4YeHWE (YHKIWW, B) HAUMEHbIIEEC 3HAYCHHWE (QYHKUIUH, T)
MPOMEXKYTKH BO3pacTaHusl PYHKLIUHU, 1) TPOMEKYTKH YObIBAaHUS (DYHKITHH.
13. O6bscHUTE, KaK TOCTPOUTH TpaduK PYHKIHUH.
a)y=+/x+3; b)y=%; c)y=x*-2; d)y=(x+4)".
14. MO>XHO NPEATIOKUTh CTY/IEHTaM HalMcaTh COUYMHEHHE 110 TEMaM.
1. Muoronukuii Mup @yHkuuid. 2. MuUHUMYM U MakcuMyM QyHKuuH. 3. Pa3BuTHe NOHATHS QYHKIIMH.
15. CocraBbTe TeMaTHYECKHI CITIOBAaph WM CIIPABOYHHK 10 PEIICHNIO HEKOTOPBIX TUIIMYHBIX 3a/1a4 MO TeMe
«DyHKYUAY.
16. Beicota crost Bogpl h, M3 OTBEpCTHSI pacoNOKEHHOTO Ha BBICOTE Z , BRITEKAET KHUAKOCTh. Ha kakoi
BBICOTE Z JOJDKHO pacnoJiaratbCs OTBEPCTHE, YTOOBI TATbHOCTD CTPYHU BOJIbI ObLIA HAUOOIBILICH?
17 . TToctpoiite rpaduxu pyHkmii 1 — 8 .
_x*=2x_2|x-2|
y_|x—2| X—2

+X2. y=|x+2|+|x=3|3. y=x-2|x+1]

X?—x-2 ‘Xz—l‘ 3 L
4. = — 3. —_ - — 5. — 3
Y= Te toxt 5)y=Vx’; 6)y o [)y="2x 8)y=x

Hnousuoyanwvnovie 3a0anusn no meme «lloxazamenvnvie u n0zapugmuueckue ypagHenus,
HepaseHcmea u ux cucmemvl»
| . PemmmTe mpocTeiinie moka3aTtenbHble U Jorapugmudeckue ypasaeHus 1 — 10.

1. 2=8.2. 33 =93, 34 = % 4,109 =05 2= L

2.8

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

N =
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Il. Pemute noka3arensHble U Jorapupmuueckue ypasaenus 11 —20.

X 1.2 2
1 X2 _ 1 1 2o —4X+2 2
11, (5) 2=y 12 {(?] } . 13.49%%7=7  14. log (X’ +35x) =4

4x2-12 x+9)

15. log,; (x*+x) =4 16. 16" _ gun(steone)

17.10g,(1-x) = Iogs(x2+x+2) 18. log, Vx—6 —log, vx—3 = log, 4—29—2
19. log, (x+5)” +log, (x+5) = log, (x+5)’ +log, x

20. log, (x— 2)3 —log, (x- 2)2 —log, (x—2)=1log ; (5x)
I11.Pemvre mokasareibHble U JIorapu(MUYECKHE YPaBHEHHS Pa3IMYHBIMU METOJAMHU (METOIOM

BBIHECCHHMSI OOIIIETO MHOYKHUTEJIS; METOJIOM 3aMEHbBI IIepeMeHHO#) 21 — 34,

X x-1
21. 2.3 6.3t -3*=9.22. (%) +(%) =3023. 22X =16:2*=0

24, {G] + 1}[(71]2 —(71] - 1} =825, (27 ~1)-(2% + 2% +1) =7

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

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

2X X 2
30,42 ~31.2 _g =031 [ Y2| _7.[¥2) _g_qgp _10gix _6-5log;x_, .o
2 2 log, x—3 3-log, x

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

IV. Pemnre ogHOpoaHble ypaBHeHUs 35 — 37.

35. 2.8 36" —3.16"" =0 36. 144V 43,1441 _5.491
37. 1g? x=3-lgx-1g(2x-1)+2-1g*(2x-1)=0

V.Pemmre nokaszaresibHO — CTENEHHOE ypaBHEHHE 38. (X + 1) A ( X+ 1))(_2

VI. Pemmte norapupmudeckue ypaBaeHus 39 -41.
39. log . (x2 —4) =log, ._, (x2 —4) 40.log . . . [Iog2X2+2x+3(x2 — 2x)] =0
41. 1g(x=9)+2IgV2x-1=2

VIl .Pemmre HepaBeHcTBa 42 — 63.

42, (%) 22X < %43. 945 £ 98X < 144, 7405 . [770 >4—19

3x+4
45. 3,(0,09)"" < 3% 46. VO3) <0,027 47. 362X 2. 216 > 216

(0,3)2,5X—1 -
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2X X
48. [Q} —7-[%] ~-8<0  49.6°>5.6"+6 50.74X—6-72X+36<—72X1 -
+

1 2 1 g 1 X+3 2 X X X
5115 745 +49>1—st.3 ~ 3 > 153.7-4*-9-14* +2-49* >0
] +7

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

63. logs X+ 3logy s x+3log,, x <—1

VIII. Pemmre rpaduyeckiM METOAOM YpaBHEHUS B HEpaBeHCTBa 64 — 71.
. 1y 3 x
64. 2" =6-x65. | 7| =——66. (0,5)" <x-0,567. log, (x—1)=1-x
X

3x—-4
log, x

2

<0.

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

IX.PemmTe cuctemMbl ypaBHEHUN U HepaBeHCTB 72 — 79.

3y 1 0,5-x 3x—y 1
2%.3"=24, —=(—] ; ==: 3X+y=8;
72. 73.427 \9 74. 139 3" 75

2y . 3X — 54 (\/E)zx _ 2y_315. (Zx)y _3 (3X)y—7y+10 -1

76 5%x .2V = 200; 7 X—y=7,; 18 log, (y—x)=logs (x+2);
2592% 4 40V — 689 log, (2x+y)=3. y—2x=2.

79{Iogw (7 —y? —x2)=0;

lg(x—y)-log,,(x+y)=1g8+log,, 4.

X .PemmTe HepaBeHCTBA U cUCTeMBI HepaBeHCTB 80 —89.
12x* —60x +77
log,
7 2 > 4

80. > 8l —2 >0,
9 -2 31 X2 —5x+6

|093 (X + 5] x3—2x? 2x%245x

82. -~ <083, (56 -x-x?) > (56— x-x?) .
log, | X* —2x+—
16

2
om0 T
X+ -
86. log,.., (47 1) <log,,, (27 +1)+log, (277 +1).
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3-025" . [ s, log,., (x* —2x+26) <3log,_, 3;
87.0 2—2* ~ gy ] 64-2 89.4 .2,
X+6 X =2X=2 _X 4
Iogxz(x+2)51. log, ,. - 2 <1 x_3 o v

Huoueuoyanvnuvie 3a0anus no meme «llpeodpazosanue mpuzonomempuiecKux 6blpa3ceHuily
|. Brryucaure 1 -10.

7
1. cose, ecnn tga=—1§ npu 450° <ar <540°.
2. cosa;tga; ctga, ecm Sina=-0,6 tipu cosa >0.
. 24 o 0
3. sina; cosa; tga , ecnu ctga=—7 npu 630° < <720°.
4.4sin810° + 3cos720° — 3sin630° +5¢0s900°.
3

5.Sin(a+ﬂ),eczlusina=%;cosﬂ=—%,npu%<a<ﬂ;ﬂ<ﬂ<7.

8 3 3
6. COS(a+,8) u Cos(a—ﬂ) ,eciu sina=ﬁ;cosﬂ=g,npu%<a< 7‘[;7ﬂ<ﬂ< 27.

CosS2ax
cosa

3 3
7. ,ecnu sina=—g,7”<a<27r. 8.sina,echu tg(%)=2.

5| cos z_37 —sin®
9 3-(c0520°—sin20") 10 2 14 14

11. Beruucnute nepuon GpyHkuuu Y = Ctg 67—X —tg 4?)( +12.

I1. Jokaxxute Toxxmecta 12 — 20.

12. (tgza—sinza)-ctgza=sinza. 13. sin* @+cos’ a+2sin*a-cos’a=1.
1+i+ :
2 cos(8zr—a)-t9(37 -«
14. tia tgla =ctg’e . 15 (87-a)-19(37 )=—tga

'sin(6z—a)-ctg(57-a)

Clga cig

16. cos(45" - x)-cos X— sin(45" - x)- sinx = 1 .

J2

17 sina+cosa _ 1 _sing

" sina-cosa-(tga+ctga) [1+tg’a '
1+cos2a

N =

-(cosa—cos 3a).

: =ctg’e; 19.sin* 2 _cos*| £ |= —cos@.20.sin2a - sina =
1-cos2ea 2 2

1. Yopocture Beipaxkenus 21 — 27.

91, A(a)z sina +1—_cosa. 99, A(a):
l-cosa Sina

23.cos(a—4x)-sin(a—8x)-tg(a—13r).

. 2
1-(sine—cosa)
1+sinfa@—cos’a
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sin65° -cos 85° —sin85° - cos65°

24.sina-cos B—sin(a— ). 25. )
@ b (a ﬂ) sin55°-c0s35° +sin35°-cos55°

1-2.sin2 %
26.cosda+4cos2a+3; 27. po .
2.c082 =—1
2
28. IIpeoOpa3zyiite B cymmy a ) cos 35°-sin35°; b)cos(a+,8)-cos(2a+ﬂ).

29. TpesicTaBbTE B BHIE CyMMBI IEPBBIX cTemeHeil a)cos’ X; b)sin® X.

30. IIpeobpasyiite B mpousseneHue a)cos10”—sin20°;b)sin 51—7; —sin % .

Mamemamuueckuii Oukmanm no meme «Apxkcunyc. Apkkocunyc. Apkmanzency.
1.KakoBa ob6yacTh onpeenaeHus apkcuHyca (apkkocunyca)?
2.KakoBa 00y1acTh 3HaUCHHI apKKOCHUHYca (apKKOTaHreHca)?

3.5IBnsieTcst M apKTaHTeHCe (apKCUHYC) BO3pacTalonield Wi yobIBaronen yHKuen?

4.Pemure ypaBHeHnue arcsin X =0 [arccos X= 0] .

V4
5.Pemmure ypaBHeHue arccos X =7 |:arc tgx = _Z} .

T . T
6.PemnTe ypaBHeHue arctgx = -3 |:arCS|n X = _€:| .

7.Yemy paBen arcsin0 [arCCOS 7[] ?

8.UeMy paBeH arccos (—%) [arctg(-1)]?

Hnousuoyanvusie 3a0anus no meme « Tpuzonomempuueckue ynkyuu u ypasHeHusn»

| .Pemmre ypaBuenus 1 — 13.

3z 2x| 1
5

1.cos2x-1=0.2.2sin3x=-1 .3.ctg(%—2xj = \/3 4, cos[2+3

5x J§

5.c08| 7—== |=———.6.2sin* x—7 sin z—x —5=0.7.COS(272'—2x)+3sin(7r—x)=2.
6 2 2
8.28in(37r—x)—3sin(%—xj=0.9.Sinz(g—xj—cos(%—xjcosx=0.

10.4sin2x—2sin(37”—xjsinx:3.11.23in2 X—4sinx-cosx+1=0.

12.3sin2 x—2+/3 - sin x-cos X +c0s? X = 013. 2sin% X—7 Sin X - COS X + 14 C0s2 X = 2

Il . 3anummre anroput™ rpaduueckoro pemenns ypasHenus. [ papuuecku pemmre ypapaenus 14 - 17.
. 1
14. cos X =2x15. sinx = > X16. ctgx=2x17. ctg x=—Xx

11 .ITocTpotite rpaduk pynkuun y = f (x) 18 —-25.
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COoS X;eciu x < —;

X% ecnu x < 0; X=2:ecm x<0;
18. f(x)=<" "’ ’ 19, f(x)= ’ ’ 20. =
(X) {sinx;eamxzo. (X) {tgx;ecfmxzo. f()

N[N DY

sin X ecau x>

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

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

IV .Pemmre cucremy ypaBHeHnii26 —31 .

cosx-cosy=0,25; X— _z x+y="2;
26.{_ _ y'0'75’27. =73 g *TVT3

SIX-siny=19,75. sinx+siny=0,5. sinx+siny=1.

. /1 . .

nx-cosy=0,5; X+y=—; nx-siny=0,75;
9g, {SINX"C9%Y 30 {*"Y73 g, NSy

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

COSX+COS)/=\/§.

V. Pemute HepaBeHcTBa 32 — 43.

3 2

. /3 .
32.cosx5—7. 33, S|nx27. 34.COSX>C0s°- . 35 sinx <+/2.

3
36. ctgx<—g. 37. ctgx>1. 38.tgx2tg%. 39. tgx < /2.
40. 23in(%—§]+ 3<0- 41. 3ctg(%—2x]s\/§.

42. COSX+C0S3X+c0os5x>0.43. cos3X+2cosx=>0.

Huoueuoyanwvnvie 3a0anun no meme «Ilpouzeoonany

. 1
1. MaTepuanbHasi TOUKa JBUXKETCS MPSIMOJIMHEHHO TI0 3aKOHY X(t) = Et3 —3t*+2t, e

X —PpacCTOssHUE OT TOYKH OTCUECTA B METPaX, t— BpEMs B CCKYHAAX, U3BMCPCHHOC C HadaJla ABUIKCHUA.

Haiigute ee ckopocTs B (M/c) B MOMEHT Bpemenn t =6 C.

2. Mpsamas y=-4x—11, sBnsercs kacaTeabHOMU K rpaduky Gyakimuu Y = X +7 X* +7 X —6 . Haitute

a6cuHccy TOYKHU KaCaHU.

Y /. |f|( )| 3. Ha pucynke m3o0paxeH rpapuk QpyHKImm Yy = f(x),
YTI(X
lf N~ OTIpENIETICHHON Ha WHTEpBaje (—2;12). Haiinure cymmy
-2 /o] 1 12[ X

\/ N TOYEK SKCTpemyma GpyHkiuu Y = f (X)

4. Haiimute HauMeHbliee 3HaueHne QyHKINN Y = x®—27X Ha OTpe3Ke [0 ; 4] )

x> +1

5. HaiimuTe Touky MuHUMYMa QyHKIUH Y = —
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6. HaiimuTe HanMeHbIiee 3HaueHne PyHKIUU Y = (X + 3)2 (X + 5) —1 nHa otpeske [—4 ; —1] .

7. Haiinute HanOomnpIee 3HaueHne GyHkmuu Y = 12C0S X + 6\/5 - X— 2\/§ - T+ 6 Ha oTpe3ke |:O ; %] .

. . 4 Sz
8. Haiinure HanmenbIiee 3HaueHUE GYHKIMKU Y =5SIN X+ —+ X+ 6 Ha oTpe3ke e ;0 |.
T

9. HaiiiuTe Touky MUHAMYMa GyHKIHH Y =+ X° —6X+11.
10. Haiimute nanbosnbiinee 3nauenne Gy T (X) =C0S2X—COS X .

Tecmoevie 3a0anus no meme «llpouszeoonas u unmezpan)
1. 3anosHUTE NPONYCKU B ONPEIEIICHUN
[TpousBoHOM PYHKIIMH HAZBIBAETCS OTHOIILIEHUS GyHKIIUH K

apryMeHra, npu K HYIIIO.

2. TlpousBoanas GyHKIMHA SINX HMEET BUL:
1) sinx; 2) —sinx; 3) —COSX; 4)CosS X .

3. CocTaBuTh ypaBHEHHUE KacaTebHOW K KPUBOU Y = B TOUKE X, =2.

+ x?

1) y=-0,5x+1 2) y=—%x+% 3) y=-0,5x

4. BriGepuTe ONMpeeeHIE HEOIPEIETIEHHOr0 HHTErpaa:
1) [f(x)dx=F(x) 2) [F(x)dx=F(x)+C 3) [ f(x)dx=f(x)+C 4)[ f(x)dx=F(x)+C

V4

2

5. HaiiTu unTerpan _[ sin® x cos xdx .
0
/4 1
)— 2)0 3)—
)3 ) ) 3

T
6. Beruncnure uHTErpal I cos x dx .

-

Ilpakmuueckan padoma «Boluucnenue npou3eo00HbIX)»

' x—25+3x14 " —\/E
7 2sin®45x
* el 2 gex+2y
X
3 | 2x°-6%x 13 | cos?3x
4 1 7x5+24x 4 (4+ X )(4-x2+6X)
> £—3X4 15 1 (4-x)¥6-x
X
6 16
i7+5x4 7X+6
X X—-4
7| 2x% 4+ x¥x 17 3x
5-x°
8 cos8x 18 X+ 2
J4x -2

56




9 (7 +4X )3 19 p3-9x-12 x3

10 20 5In4(x—2x5)

V13x° +3

3auem no meme: «Ilpouseoonan, npumeneHue HENPEPLIGHOCMU U NPOUIEOOHOIL)
Bxoonasa wacme. Tabnuiia mpou3BOIHBIX.

Teopemuueckas uacme.

1. Yro Takoe npupainieHrue GyHKIUN U IPUPAIICHIE apTyMEHTA.

2. Chopmynupyiite orpeeieHue MPOu3BOAHOM B TOUKE.

3. ChopmynupyiiTe mpaBuIa HaX0XACHUS TPOU3BOTHOM.

4. Kakyro (yHKIIMIO Ha3bIBalOT HEMIPEPHIBHOM HAa TPOMEKYTKE.

5. Hanummwmre ypaBHeHUe KacaTelnbHOM K rpaduky dynkuuu y = f (X) B TOYKE (XO ; f (X0 )) .

6. B ueM cocToUT MEXaHUYECKHI CMBICT TPOU3BOAHON?

7. 3anumute Gopmyny Jlarpanxa.

8. Chopmynupyiite mpu3Hak BO3pacTaHUs U MPU3HAK YObIBaHUS (DYHKLIUU.

9. Kakyto TouKy Ha3bIBalOT KpPUTUUECKOH.

10. ChopmynupyiiTe mpu3HaK MakCUMyMa (MUHUMYMA) (pyHKITUH.

11. OnuiuTe cxemy ucciaenoBaHUs QYHKIIUH.

12. ChopmynupyiiTe npaBuia HAXOXACHHUS HauWOOJBIIET0O M HAUMEHBLIETO 3HaueHUs (QYHKIUH Ha
OTpE3Ke.

Hpakmultecmm yacmo.

1. ITonk3ysich onpeeieHreM HaluTe Npou3BoHy0 GyHkuuu Yy = f (X) B TO4ke X,
f(x)=x"+1, x,=-2
2. lponuddepenupyiire pynkuuro | (X) = (X + 2) -sinx.

x*=2x*-5

3. Haiinnte mpomexyTku HenpepbIBHOCTH QyHKIn | (X) S
-X

x’—3x—4
4. Pemute HEpaBEHCTBO METOJIOM MHTEPBAJIOB T ved <0.
x —

5. Hannmute ypaBHeHHe KacatenbHOil K rpaduky pynkipm y = f (X) B TOYKE (XO  f (X0 ))
f(x)=sinx;x,=7.

6. HaiinuTe ckopocTh U yCKOpEeHHE TOUKH B MOMEHT t, = 4, ecnu X(t) =1° -2t +5.

7. Uccnenyiite Ha Bo3pactanue u yobiBanue QyHkimoo f (X) =x*—4x.

8. Uccnenyiite Ha MakcUMyM U MUHEMYM (yHKIUIO f (X) =x%-3x%.

9. HccenyiiTe ¢ TOMOIIBIO TPOM3BOAHOM QyHKIMIO T (x) =-3x*=-x*-9x.

10. Haiinute HanboJbiiiee M HaMMEHbIlee 3HaueHHe pyHKin f (X) =3x"-2x°.

3auem no meme «llepeoobpasnan u unmezpan»
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Bxoonasa wacme. Tabnuiia UHTETPAJIOB.

Teopemuueckas uacme.

1. ChopmynupyiiTe onpeaeneHne nNepBooOpa3HO.

2. ChopmynupyiiTe OpHU3HAK IOCTOSHCTBA (PYHKIMM Ha 3aJaHHOM mpomexyTtke. Chopmynupyite
OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

3. ChopmynupyiiTe npaBuiIa HaXOKICHHS IEPBOOOPA3HBIX.

4. Kakyio ¢urypy Ha3bIBalOT KpPHUBOJMHEHHOW Tpameuuei? 3anumure (HopMynay Ui BBIUYUCICHUS
TJIOIIAAN KPUBOJUHEHHOM Tpanenuu.

5. O0BsicHHTE, YTO Takoe HTerpai. 3anumure Gopmyny Herorona-JIeiioaua.

Hpakmultecmm uacmeo.

1. Noxaxwute, uro ¢pyHkuus Yy = f (X) SBIISIETCS IEpBOOOpaszHoit i pynkuuu Y = F (X) ;VxeR
f(x)=sin2x+3; F(x)=-0,5cos2x+3.
2. s pyakium Y = f (X) HaiiauTe nmepBoodpazHyro Yy =F (X) , TPUHUMAIOIIYIO 3aJ]JaHHOE 3HAUYEHUE B

2

. X 3
naHHOM Touke f ( x) - T
X

; F(3)=5.
3. Haiiaute 001t Bu nepBoodpasHoit it GpyHkiwun | (X) = Xx—-10cos2x.

4. Haitnute mioniaab KPUBOJIUHEMHON Tpamnelu, OrPaHUYCHHON TUHUSAMU Y = x3; y=0;x=-2.

; dx
5. Beruncnute unrerpai: I —_—.

% (x+10)
Huoueuoyanvnvie 3a0anun no meme «I1emMeHmpl KOMOUHAMOPUKU, CMAMUCIMUKY U MeOpUU
eéepoamuocmei
Komounamopuxa. Tema: Peuwienue 3a0au na nepedop eapuanmoa.
Kapmouku - 3a0anusn
1. CxonbKo CyIIecTBYeT pa3NUYHbIX YETHIPEX3HAYHBIX YHCEN, B 3alMCU KOTOPHIX HCIONb3YIOTCA TOJIBKO
YeTHbIE UPPBI.
2. TIpu BcTpede Kaxblii U3 Jpy3el moxan Apyromy pyky. CKOJbKO pyKOINOKaTHi ObUIO clieNaHo, eciu
npy3eit ObL10 YyeTBepo?
3. Ucnionezyst mugper 0;2;4;6 , cocTaBbTe BCE BO3MOXKHBIE TPEX3HAUHBIE YHCIIA, B KOTOPBIX IU(PHI HE
MOBTOPSIFOTCSI.
4. CKONBKO CYIIECTBYET PA3JIMYHBIX YETHIPEX3HAYHBIX UYHUCEN, B 3alUCH KOTOPBIX HCIIOJIB3YIOTCS BCE
U pbl, pa3IuyHbL.
5. IIpu BeTpeue kaxblil U3 Apy3eit nmoxain apyromy pyky. CKOJIbKO pyKONOXaTHi ObLIO CeTaHo, eciu
npy3ei ObUTO0 TSATEPO?
6. [lepeuncnuTh BCe Tpex3HAYHBIE YHCA, B 3alUCH KOTOPBIX wucnoib3ytorcs muppsr 0;1;2, mpu
YCIIOBUH, YTO HU(MPBI B YUCIIAX MOTYT MOBTOPSITHCS.

Tema: Pewenue npocmeiimiux KOMOUHAmMOPHBIX 3a0ay
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Kapmouku — 3a0anusn

1. Cobpanue n3 80 uenoBeK BBIOMpACT MPENCTABUTENS, CEKpeTaps W 3—X UWICHOB pelaKIMOHHOM
KOMHCCUU: CKOJIBKUMH CIIOCOOAMH MOKHO 3TO C/IeNaTh?

2. B copeBHOBaHuM y4acTBYIOT 12 koMana. CKOJBKO CYIIECTBYET BAPHAHTOB PACIPEACICHHS IPU30BBIX
(1, 2, 3) mect?

3. CxonbkuMH crioco6amu 6 4eJI0BeK MOTYT CECTh Ha 6 CTylbeB?

4. CKOJIbKMMHU croco0aMu MOXKHO CJeNlaTh TPEXLBETHbIM (ar ¢ TOpU30HTAIBHBIMU IOJIOCAMU
OJIMHAKOBOMH IIMPHUHBI, €CJIM UMEETCS MaTepusl IECTU PA3IMYHBIX [IBETOB?

5. Ha nocke 3amucanbl 7 CyIIECTBUTENbHBIX, 5 TJaroioB W 2 mnpuiaratenbHbIX. s mpeanoxeHus
HYXXHO BBIOpaTh 1O OJHOMY CIIOBY KaKIOW M3 3TUX yacTed peun. CKOJBKHUMH CIIOCOOAMHU 3TO MOXKHO
caenaTh?

Tema: Pewenue npocmeniuiux KOMOUHAMOPHBIX 3A0a4 ¢ NPUMEHEHUEM POPMYT cOYemaHus

1. U3 Tpex HMHXKEHEPOB U JEBATHU HSKOHOMHCTOB JOJDKHA OBITH COCTAaBIIEHA KOMHUCCHS U3 7 4YENOBEK.

CKOIBbKUMHU CITIOCOOaMH MOXKET OBITh COCTABIICHA KOMUCCHS, €CIIU B HEE IOJKEH BXOIUTH OJIMH UHXKEHED.
2. CKOTBKAMH CIIOCOOAMH MOYKHO BBIOpaTh 5 OTKPBITOK U3 11 OTKpBITOK?

3. B xop3une nexar 8 Oenbix mapoB U 6 depHbIX. CKOJBKUMH CIOCOOAMH MOHO JOCTaTh M3 3TOU

KOP3MHBI 2 OCJNbIX mapa i 2 YepHbIX?

4. B maxmaTHOM KpyxkKe 3aHumarorcs 16 denmoBek. CKOJIBKMMHU CIIOCOOAMU TPEHEP MOXKET BHIOpaTh U3

HUX JUIsl IPE/ICTOSIIEr0 TypHUpPAa KOMaHy u3 4 yesoBek?

5. IlepeuncnuTh Bce TpeX3HAUHBIC YKCIA, B 3alMCH KOTOPHIX Mcnonb3yrores mudpsr 0;1;2 . Hudpsr

MOT'YT IIOBTOPSATBCA.
6. CKkoIIbKO CYIIECTBYCT PA3JIMYHBIX YCTBIPCX3HAYHBIX YHUCCII, B 3alIUCU KOTOPBIX BCE LII/I(I)pBI Pa3JINYHEIL.

Hnousuoyanvuvie 3a0anus no meme «Cmepeomempusn. AKcCuomvl u onpeoeyeHus cmepeomempuu.
Ilapannenvsnocms u nepneHOUKYIAPHOCHL RPAMBIX U NIOCKOCMEN 6 NPOCHMPAHCHIEE).
1.Cxonbko rpaHeit mpoXoIUT Yepe3: a) OJIHY; 0) NIB€; B) TPH; T') YETHIpE
TOYKH, B35IThI€ IPOU3BOJILHO Ha KyOe? CKOJIBKO IMIIOCKOCTEN MOKHO IPOBECTH YEPE3 TE K€ TOUKH?
Ornpeaenurcs 11 IpH 3TOM MOJIOKEHUE TNIOCKOCTH 0AHO3HAYHO? CrienaiTe pUCyHOK.
2.JlaHbI TOYKA U Mapa nepeceKaromuxcs npsaMbiX. CKOIBKO pa3TUYHBIX TIOCKOCTEH OHU ONPENesSIoT?
Crenaite pUCYHOK.
3.JlaHbI TpH TIpsIMBIE, HE JISKAIINE B OJJHON TUIOCKOCTH U MMEIOIIHe 00ITyI0 TOUKY. CKOJIBKO pa3IHIHBIX
MJIOCKOCTEN OHU ONPENeNstoT?
4. Toukn A;B;C nexar B KaXXJI0W U3 IBYX PA3IMUHBIX TUIOCKOCTEH. JIOKaKUTE, YTO ITH TOYKH JIe)KaT Ha
ozHO npsiMoil. Crenaiite puCyHOK.
5IIpsmeie @ u b mepecekarorcs B Touke M . JlokaxkuTe, 4To Jito0ast mpsiMast, Tiepecekarommas a u b,

Y HE IPOXOosIas yepe3 Touky M , IeXHUT ¢ HUMH B OJJHOM INTOCKOCTH.

59



6.113 "yeThIpex JaHHBIX TOYEK OJJHA HE JISKUT B TUIOCKOCTH, ONIPEIEIIIeMOi TpeMs IpyruMu. Jlokaxwre,
YTO 3TUM CBOHCTBOM 00JIQJIAl0T BCE TAaHHBIC TOUKH.
7. Touku M ;N ;P ;K pacnonoxensl mo ogHy cTopoHy oT 1iockoctu Tpaneiiun ABCD . [Tapannenbhbie

orpesku AM ;BN ;CP; DK pasubl cooTBeTcTBeHHO 3 cv; 4 emy 5 em; 6 em . KakoBo B3anMHOE
pacnonoxenue npssmbix MN u PK ?

8. Mpsmas MN mapannensna auaronanu AC npsmoyronsauka ABCD . Haiinure KocuHYC yriia MexIy
npsimoid MN u nuaronaneto BD , eciu AB=5cu; BC=8cm.

9. Cropousl OM ;ON yrna MON coorsercrBenno napamnensust npameiv - AB u CD . Onpenenure
yros Mmexay AB uCD, ecnu Bennuuna yrina MON pasna 106° .

10. lokaxkure, 4TO TpsiMasi, MapajuiebHas KaXI0W U3 ABYX MEPECEKAIONIMXCS MIOCKOCTEH, mapajuieibHa

" JIMHUU UX IIEPECCUCHU.

11. JTan xy6 ABCDA,B,C,D, . Haiinure yron mexny npsasmeivu AC u C,D.

12. Taub! mapayuienbHbie psiMbie @ u D U npsiMast C, epecekaromias a , Ho He mepecekaromast b .
Jlokaxmwure, 9T0 b 1 C— CKpEUIMBAIOIIHECS MIPSMBIC.

13. Jlokakute yTBEpKICHUE: €CIIM IpsMas apajuiebHa HEKOTOPOH MIIOCKOCTH, TO B 3TOH TIOCKOCTH
CYIIECTBYET IpsiMasi, apajuieibHast JaHHOM.

14. Jlokaxkure, 4TO €CIU MpsiMasi apajuieibHas HEKOTOPO TUIOCKOCTH, TO B JJAHHOM TNIOCKOCTH Yepe3
JTFOOYIO TOYKY TIPOXOJUT MpsIMast, TapaJljiesibHasl JaHHOM MPSIMOM, U TIPUTOM TOJIBKO OJTHA.

15. ITnockocts, mapamienbuas cropone AC tpeyronsauka //ABC , nepecekaer ctoponst AB u BC B

toukax A, u C, coorBerctBenHo, AA, : AB=3:2; AC, =8 cm. Haiinute AC.
16. U3z Touku M mpoBeneHsI K miockocTH @ A0 npecedeHus B Toukax N ;K nBa orpeska. Touku D; E
cepemunnl otpeskoB MN u MK . Haiinure nuny otpeska NK | ecin DE =4 em .

17. Jlokaxkute, 4TO mpsiMasi, mapajijiebHas KaKI0M U3 IBYX NEPECEKAIOIINUXCS MITIOCKOCTEH, MapasjieibHa
" JIMHUU UX MIEPECCUCHU.
18. Jlokaxkute, 4TO MpsimMasi, MapayjielbHas KakKI0W U3 ABYX MepeceKaroluxcs IIOCKOCTe!, mapaiienbHa
Y JIMHUU UX [1epEeCeUCHUSI.

19.B Tterpasape ABCD mposenens! ase nmapamtensHsle miockoctt MNK u M, N, K, . Jlokaxwure, 4to
ZNMK = 4N, M K, .

20. OzHa U3 CTOPOH TPEYroJbHUKA MPUHAUICKUT IIIOCKOCTH & . [Inockocts B [/ U B mepecekaer aBe
JpyrHe CTOPOHBI TPEYTroabHUKA. JloKaKuTe, 9T0 [ OTCEKaeT OT TPEYTOJbHHUKA TPEYrONbHUK, TTOT00HBII
JTAaHHOMY.

21. Touku K;L;M —cepeaunbl otpeskoB AB;AC;AD coorBerctBeHHO. Haliqute rmuiomasip
tpeyromsanka [/BCD | eciu nnomans tpeyronsauka [/KLM pasra 18 cm?®.

22. Toukun K;L;M;N —cepenunsr orpeskoB SA;SB;SC;SD coorBercTBenno. Haitnure mepumerp
yeTeipéxyronbauka ABCD, ecnu nepumerp KLMN pasen 28 em.

23. JlokaxxuTe, eciu MpsiMasl TiepecekaeT OAHY W3 MapaslielbHBIX IUIOCKOCTEH, TO OHA MEpPECcCeKaeT u
JIPYTYIO TIOCKOCTb.
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24. ]Jlanbl nBe mapaienbHble miockocTd. Yepe3 Toukn M ;N omHON U3 MIOCKOCTEH MPOBEACHBI JBE
mapajienbHble MpsiMbIe 0 mepecedeHuss B Toukax M, ;N,. Yemy paBeH nepumerp
geteipéxyronpauka MNM, N, , ectt MN =M M =8 cm?

25.113 TouKH, OTCTAOIIEH OT TIIOCKOCTH Ha PACCTOSHUM 8 cm , IPOBEJICHBI JIBE HAKIIOHHBIE, 00pa3ylolye
¢ TuIocKOCThiO yrubl 45°, a mexnay coboit yron B 60°. Haiimute paccrosHue Mexay KOHIIAMU
HAKJIOHHBIX.

26.0tpe3ok MA mnepnenaukyssipeH miockoctu tpeyroinbHuka ABC, AD—wmeanana TpeyronbHHKa
ABC, otpezok MD nepnenauxynsipen BC . [lokaxwure, uto AB=AC .

OTpe3kn OBYX HAKJIOHHBIX, NMPOBEACHHBIE M3 OJHOW TOYKH JI0 MEPECEUYEHHUs] C IUIOCKOCTBIO, PaBHBI
15 u 20 e¢m, IpoeKIHs OJHOTO U3 OTPE3KOB paBHA 16 cm.

27.PaccTosiHuEe OTTOYKH JI0 TUIOCKOCTH TPEYrOJbHHUKA PAaBHO & ¢M, a JI0 KaXJIOW U3 ero cTopoH bcem.
Haitgure paanyc OKpy>KHOCTH, BIIMCAHHOM B 3TOT TPEYTOJIbHUK.

28.Paccrosinue ot Toukr A 10 BEpUIMHBI KBajparta paBHbI 5 cm . UeMy paBHO paccTosiHME OT TOuku A
JI0 TIJIOCKOCTH KBaJpaTa co CTOPOHOH 2 cm?

29.Croponsl TpeyronpHuka paBHbl 10;17 u2lcem. M3 BepmmHbl OONBIIETO yIyIa TPEYrOJbHHUKA
npoBeAEH K €ro IUIOCKOCTH NEpIeHIUKysp, paBHbll 15 cm. Halimute paccTosHHMs OT KOHIIOB
MEePIEeHIUKYIsApa 10 OONbIIEH CTOPOHBI.

30.Uemy paBHa 11011315 00KOBOM MOBEPXHOCTH Ky0Oa ¢ pedpom 10 cm?

Ilpaxkmuueckan paooma no meme « MHO202paAHHUKW).
1.B npaBwibHo# TpeyroasHo nupamune SABC menuansl ocaoBanust ABC nepecekarores B Touke O .

[Tnomans Tpeyronbuuka ABC paBHa 2 ; 00beMm nupamuisl paBeH 6 . Haiimute mmny orpeska OS .

2.Haiimure kBagpar paccTostHusl Mexay BepmmHamMu C U A, MpsSMOYyTroJIbHOTO Napajuieenuiena, s
kotoporo AB=5; AD=4; AA =3.
3.Haiigure paccrosinue mexay BepmHamMu Au C, MHOrorpaHHHMKa, M300paK€HHOTO

Ha PUCYHKE.

4. HaitnuTte miomaab MOoBEpXHOCTH MHOTOTPaHHUKA,

M300paXEHHOT'O Ha PUCYHKE

5.Ecnu xaxxnoe pedpo kyba yBenmuuuTh Ha 1, TO €ro Miomia s MOBEPXHOCTH

yBenuuuTcs Ha 94 . Haiimgute pedpo kyba.
6.HaiimuTe tutomans G0KOBOW MOBEPXHOCTH MPABMIILHOW MIECTHYTOJILHOW MPU3MBI, CTOPOHA OCHOBAHHS
KoTOpo# paBHa 5, a Beicota — 10.

7.HaiinmuTe 1uiomaab MOBEPXHOCTH MPAaBUIBHOM YETHIPEXYroJbHOW MHUPaMHUIBl CTOPOHBI OCHOBAHUS,
KOTOpO# paBHBI 6 W BhICOTa paBHA 4 .

8.CTOpOoHBI OCHOBaHUS MPABUIILHON MIECTHYTOIbHOM mupamusl paBabl 10, 6okoBble pedpa paBHbl 13 .

Haiinute momaas 60KOBOM MOBEPXHOCTH 3TON MTUPAMHUJIBI.
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9.B xy6e ABCDA B,C, D, naiinute xocunyc yria mexay miockoctsimu BAC, u BA D, .
10.B npsmoyronsnoMm napamienenuneae ABCDA, B,C, D, nzBectnsl pedpa:
AB=6; AD =8;CC, =16 . Haitnute yron mexny miockoctsimu ABC u A DB.

Huousuoyanvuvie 3adanuna no meme:. «Tena epawenus. Bwviuucnenue 00vémoe u niaowiaoei
nO6EPXHOCMEll OCHOBHBIX 2e0MEMPUUECKUX e,

1.BeicoTa KoHYca paBHa 6, a TuameTp ocHoBaHus — 16 . HaiimuTte oOpasyromyro KoHyca.

2. Ilnomaas GOKOBOW MOBEPXHOCTH IWIIMHApPA paBHAa 217, a nuameTp ocHOBaHUS paBeH [ . Haiimute
BBICOTY IIMJIHIIPA.

3. Oxoino konyca omucana chepa (chepa COIEPKUT OKPYKHOCTh OCHOBAaHHUS KOHYCa U €r0 BEPIIUHY).

Llentp cheprl HaxomuTCsS B LEHTpe OcHOBaHMs KoHyca. OOpasyromias KOHyca paBHa 72 . Haiinure
paauyc chepsl.

4. lap Bnucan B nmiauHAp. Ilnomans moBepxHocTH Imapa paBHa 111. HaliguTe muomaap MOJTHOM
MOBEPXHOCTH IMIIMHIPA.

5. Cocyx, nMeromuii (hopMy TIpaBHIBHOI TpeyrobHoM mpu3mMbl, Hamumu 2 300 cm® BOIBI 1 HOrPy3HIM B
BOJy JieTalib. [Ipu 3TOM ypOBEHb BOJIBI MOAHSIICS C OTMETKH 25 ¢M 10 oTMeTKH 27 cM. Haiinure o0bem
neranu. OTBET BHIPA3UTE BCM® .

6. IlpaBwibHAs YETHIPEXyrojibHAs TMpHU3Ma OMUCAaHA OKOJIO IMJIMHIPA, PaauyC OCHOBAHHS H BBICOTA
KoToporo paBHbl 1. Haiiaure miomaabs 60K0BOW OBEPXHOCTHU MPU3MBI.

7. OcHOBaHMEM IPSIMOM TPEYroJIbHON HMPU3MBI CIY)KUT MIPSIMOYTOJIbHBIN TPEYTONbHUK C KaTeTamMu 6 U 8,

0okoBoe pedpo paBHO 5. Halignte 06beM IpU3MBL.

8. HaiinuTte BBICOTY NMpaBHIBHOW TPEYrojJbHON MHpPAMHJbI, CTOPOHA OCHOBAaHWS KOTOPOH paBHa 2, a

00BbeM paBeH J3.

9.Konyc Bnmcan B miap. Pagmyc ocHOBaHHs KOHyca paBeH paaumycy mapa. O0beM KoHyca paBeH 6 .
Haiinure o6bem mapa.

10. B ky6 ¢ pebpom 3 Brmcan mrap. Haliqute 00beM 3TOro mapa, JeJIeHHBIA HA 7 .

Ilpakmuko — nadopamopusvie padomot no meme «Cmepeomempusy

1. Ha nnockoctu @ nansl ABe Toukn A U B. Caenats MoJelnb INIOCKOCTH @ U ABYX IJIOCKOCTEH S Uy,

OpoXoJsammx uepe3 Toukn AU B. M300pasute nMHHMIO MepeceyeHHsl IJIOCKOCTEH MEXIy COOOM.

Paznuunel am 3TH TMHUU?

2. lloka3aTp Ha KapKacHOM MOJEIM TMpPaBUILHOM UETBHIPEXYTONbHOM MNUpaMuabsl M KyOa mapsl
CKPEIIMBAIOIINXCS MPSAMBIX, MapauiebHbIX MPSAMBIX, MepeceKaroumxcs npsambix. Crenatb 4epTéx U
MokKa3aTh o00mue TOYKM pEOep M Kaxylldecss TOYKM IepecedyeHus. YOeauTbcs, 4YTO Mpu
COOTBETCTBYIOILIEM IIOBOPOTE MOJIEIH CKPELIUBAIOLIUECS MPSMBIE HE IEPECEKAIOTCS.

3. B3aTb 5KkpaH M KapKacHble MOJIENM pPa3IMYHBIX Tel: Kyba, mupamuisl u T.1. OcBemias Mojenu
napauleJIbHBIMU JIydaMU U MOMeIIast epes] SKpaHoM, MOIYYUTh UX TeHeBoe n3o0paxenune. OTBETUTH Ha

BOIPOCHI:
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1. Kak n3o0paxaroTcs BEpIIUHBI TEJ?

2. Kakoe Oyner nzobpaxxenue pédep aTux ren?

3. UTo MOXHO CKa3aTh 00 N300paXeHUH MapajlienbHbIX pEdep Kyba?

4. Kak Hajl0o pacloyIoKUTh M0 OTHOIIEHUIO Jydyed KyO, 4ToObl OH M300pa3swiics Ha 3KpaHe B BUJE
KBajpara’?

4. Cnenatb MOJEIb NAapAJUIEIbHON TPOEKIMH HA TUIOCKOCTh: TOUKH; JINHUU.

5. Cnenath MOZICIIb K TEOPEME O TPEX MEPIEHIUKYIIspax.

6. Caenatb MoJiesIb ABYIPAHHOIO YIJIA U €r0 JIMHEHHOr o yria.

7. Jlana monenp npsAMoil mpusmbl. CrenaTb COOTBETCTBYIOIIME HM3MEPEHHMs U HAWTU Yoyl MEXIy
JMaroHaJIbIO MPU3MBI U IIJIOCKOCTBIO OCHOBAHUS.

8. lana Mozenb npaBuiIbHON pamuibl. Haiitu (caenaTh COOTBETCTBYIOIINE U3MEPEHUS ):

1. yron Mexny 60KOBBIM peOpOM M OCHOBAaHHEM ITUPAMU/IBI;

2. IBYIpaHHBIN yroJ pY OCHOBaHUU;

3. ABYTpaHHBIN yrou nmpu 60KOBOM pedpe.

9. Caenatp 13 MPOBOJIOKK KOHTYPHI IJIOCKUX (uryp, yactb AB mokpacuTh KpacHO# Kpackoil. Pabora
COCTOUT B CJIEYIOLIEM: YKPEIUISIOT OCh B IIEHTPOOEKHON MalllMHE M NPUBOAAT €€ B JABMXKEHHE, TOTJa
CTaHOBUTCA BUIHO, 4yTO 4acTb AB o0pa3yeT moBepXHOCTh BpallleHUs.

10. CnenaTtp Mozt KOMOWHAIIMA TeJT: IIMJIMHIPA U TIPU3MBI.

11. Cnenarb MoOJEIb UIMH/APA C KacaTeIbHOMN TNIOCKOCTHIO.

12. Cnenatb pa3BEPTKY KOHYca, y KoToporo I =4 cm, h=3 cm.

13. Ilo Momenu yceu€HHOro KOHyca cienath pa3BEpPTKy. [ns aToro obepHyTh Mojenb Oymaroil u
HOXKHHIIaMU BbIpe3aTh CHayasla 00KOBYIO IOBEPXHOCTh, a 3aTEM OCHOBAHMUS.

14. Cnenatb Mo KOMOMHALIMY TeJI: KOHYCA U TUPAMU/IBL.

15. Cnenarp Moaens chepsbl.

16. Cnenatb Mozienb cepbl ¢ KacaTeabHOM MIIOCKOCTBIO.

17. Nana mojens nupamuibl (MoaHON win yceu€HHoi). Cenarb COOTBETCTBYIOLIME U3MEPEHUS U HAMTH:
II01Ia/1b OOKOBON MOBEPXHOCTH; MOJTHON OBEPXHOCTH.

18. JlaHbl HEKOTOPBIE AETAIH MPSIMOYTOIBbHOM (popmbl. Haiitn 00bEM fetanei.

19. /lanbl HEKOTOpPBIE A€TaH B BUAe nupamul. Haiitu 00bEM meraneil.

20. CpenaTh COOTBETCTBYIOIIME H3MEPEHUS M HAWTH IUIOmaZb OOKOBOH M TOJHOM MOBEPXHOCTH
HWIMH]IpA.

21. CnenaTh COOTBETCTBYIOIIME U3MEPEHUS M HANTH TUTOIIAAb OOKOBOM U TTOJIHOM MTOBEPXHOCTH KOHYCA.
22. Jlanbl HeKOoTOpbIe netanu. Haiitu o0béM neraneit.

23. Haiitu 00BEM MUCTEPH 10 3aJJaHHOMY YEPTEXKY.

24. TloctpoliTe pa3BEPTKY TpPEyrodbHOW NHpPaMHUABI, OOKOBOE pedpo KOTOPOH TMEepHEeHIUKYISPHO
OCHOBAHHUIO, SIBJSIOLIEMYCS PABHOCTOPOHHUM TPEYTOJIbHUKOM.

25. Cpenaiite pa3BEPTKY M CKIETe MOJeNb OPTOLEHTPUYECKOrO TETpadapa, BCe TIPaHU KOTOPOTO

ABJIIFOTCA Pa3HOCTOPOHHHUMU OCTPOYT'OJIbHBIMU TPCYT'OJIbHUKAMH.
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26. Cpemaiite pa3BEPTKY MUPAMHIBI, BCE IPaHH KOTOPOM — paBHBIC MEXTY CO00il paBHOOEAPECHHBIC

TPEYrOJIbHUKNA CcO cTopoHamu 5;5;6. Haiigure: 1. nmByrpanubie yriasl npu e€ péOpax; 2. BBICOTHI

NUpPaMU/IbI; 3. MJIOIAb TOJIHOW MOBEPXHOCTH; 4. 00BEM MUPAMUIBI.

27. Cpenaiite pa3BEPTKY NUpPaMHUAbI, B OCHOBAaHMM KOTOPOM JIEXKHUT KBajapar, a OOKOBoe pedpo

NEPNCHAUKYIAPHO OCHOBAHHUIO.

28. TlocTpoiiTe pa3BEPTKY YETHIPEXYTOIBHON MUpaMuabl BeicoTol 10 cM, B OCHOBaHMM KOTOPOU KBapar

CO CTOPOHOH 5 CM.

14. Cpenaiite pa3BEpTKY NUpaMU[bl, Y KOTOPOM B OCHOBAHUU JIEKUT PAaBHOOEIPEHHAs TpareLus, BCe

OokoBbIe pEOpa OMHAKOBO HAKJIOHEHBI K OCHOBAHHUIO, a TPaHb, MIPOXOJIAIAs Yepe3 OOoJbllee OCHOBAHHE

Tparncuuu, NCprnCHIANKYJIsIpHa 3TOMY OCHOBAHHIO.

Hccneoosamenvckue 3a0auu no 20moevim uepmedicam no meme «Muozozpannuxkuy

|. Haiioume paccmoanue om moyuxku 00 npamoil no npeocmasieHHbIM ROCIPOEHUAM

1. AF1 (ABC). Haiinute paccrosuue ot F g0 CB.

A BC— paBHOOEAPEHHBIH

A BC — npsIMOYTOJIbHBIH,
£C=90°

A BC — TynoyroabHbIi,
£C>90°

2. BFL

(ABC). Haitmute paccrosinue ot F 10 AC.

ABCD — kBagpar

ABCD — pom6

3. BSL (ABC). ABCDEF — npaBusnbHbIi LiecTuyroipHuK. Haiinure paccrosiHue

or S o AB

ot S no AF




3aoauu

1.1.1. B ocnoBanuu nupamusl FABC nexxut paBrnoOenpennsbiii Tpeyroiabsauk ABC, AB=AC=10,
BC=12. Pebpo AF nepnenaukyIsipHO TJIOCKOCTH OCHOBaHUS U paBHO 6. Halinute paccrosinue ot
BepiuuHbl F 1o pedpa BC.

1.1.2. B ocroBauuu mapamumsl FABC nexut npsMoyroisusii tpeyronsunk ABC, 2C = 90°, BC=12.
Pe6po AF nmeprneHnuKkynspHO MII0CKOCTH OCHOBaHUs. Paccrosinue ot Bepmunbl F 10 pedpa BC paBHo 5.
Haiigute paccrosinue ot BepunHsl F 10 BepuiuHe! B.

1.1.3. B ocnoBanuu nupamuasl FABC nexxuT paBHOOEIPEHHBINH TYMOYTOJIBHBINA TpeyroabHUK ABC,
ZC=120°, AC=CB=2-/3. Pebpo AF nepneHukymnsipHO MIIOCKOCTH OCHOBaHuUs. PaccTosiHue ot
BepinHbl F 10 pedpa BC paBHo 5. Haiingute pacctosHue ot BepiuHbl F 1o miuockoctu ABC.

1.2.1. B ocHoBanuu nupamuasl FABCD nexut kBaapat ABCD co croponoit paBroii 4. Pedpo BF

NEePIEeHIUKYIISIPHO IIIOCKOCTH OCHOBaHMs U paBHO 1. Halinute paccrosiHue ot Touku F 1o quaronanu
AC.

1.2.2. OcnoBanuem nupamuasl FABCD ssnsercst pom6 ABCD c yriom A4 paBHbIM 60° u pannycom
BIIMCAHHOW OKPYKHOCTH \/§ . Pebpo BF nepnennukynspHo ninockoctu ocHoBaHus. Halinure niunny

pebpa BF, ecniu paccrostaue ot Touku F 1o nuaronanu pom6a AC paHo 245

1.2.3. B ocroBarnu nupamuasl FABCD nexut npsimoyronsauk ABCD co croponamu 3 u 4. Pe6po
BF nepneHaukyasipHO MI0CKOCTH OCHOBaHuUs. Haliute BbICOTY MUpaMubl, €CIM pacCTOSHUE OT ToukH F
J10 IuaroHaiy npsmoyrosnbHuka 4C paHo 2,5.

1.3.1. OcHoBanuem nmupamuasl SABCDEF sBnsercs npasunsHbIi mectryronsaunk ABCDEF co

CTOPOHOM \/§ . Pedpo BS neprieHquKkyIsspHO TII0CKOCTH OCHOBaHUS. HalimuTe paccTosHrEe OT BEPIIUHBI S
JI0 CTOPOHBI AB, ecim paccTosiHUE OT BepIInHBL S 10 pedpa EF paBHO 5.

1.3.2. B ocHoBannu nupamuasl SABCDEF nexut npaBmisHbii mectuyronsaunk ABCDEF co

CTOPOHON V3. Pe6po BS neprienaukynsspHO MIIOCKOCTH OCHOBaHUS U paBHO 2. HaiinuTe paccrosiHue ot

BepIINHBI S 10 cTopoHbl AF.
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1.3.3. B ocnoBanun nupamusl SABCDEF nexut npasunbHbii mectuyroibHuKk ABCDEF, Gonbias

JaroHajab KOTOPOTO PaBHA 8.3 . Pe6po BS neprieHauKyIsspHO TIOCKOCTH OCHOBAHUS U PaBHO 5.

Haiinute paccrosiHue oT BepmuHbI S 10 cTopoHbI EF.

1. Haiioume yzon mesxncoy npamoit u niiockocmsio nOnpeodCcCmasieHHblmM nOCMpPOeHUAM

1. 4411 (ABC). Haiigute yroa mexay CB; u (441Cy).

Ay B Az B Ax B
K
C1 Cl Cl
K
Al N f B A K _________________ B A K ________________ B
C C C
AABC— paBHOCTOPOHHUI A BC — npsIMOYTOJIbHBIH, AMBC — TynoyroapHbIi,
£C=90° £C>90°
2. AA1L (ABC). ABCDFK — npaBuibHbI#H 1IeCTHYroabHUK. HaliinTe yron Mexay
BlF u (ABC) B]_FI/I (KK]_F;[) B]_F u (AA]_B]_)
C B C C
Al :\ : Al :\ : A | :
A N D N
: A : T \ | M : x |
Kol ARl Ki\i VF1| Ka| ¢+ vFe|
B \ L SR
1 \ ! 1 \ 1 / ! !
A /.f«B\"r'*\C Ry | ic / ,i__k__i C
- R ”,L_ - ———K\ -1 \ \\\
VE‘ D AL Voo ALE S b
\ T~
K F D K
K F

O mwm>

C
A BC — paBHOCTOPOHHMM A BC — IpsIMOYTOJIbHBIH, A BC — npsIMOYTOJIbHBIH,
/4 =90° 2C=90°
1. A4:1 (ABC). Haiigute yriusl Mexy
BlD )51 (ABC) BlD u (DD1C1) BlD )5 (BBlCl)
B, C; B1 C, B1 C;

T D
b '
166 .

AY

A1 i \\\ JDl
: v D
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CF u (ABF)

DF u (BCF)

1) BF.L (4BC).Haiinute yron Mexay

AF u (4BC)
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3aoauu

2.1.1. CTopoHa ocHOBaHMs NpaBuIbHOM pu3Mbl ABCA1B;1CipaBHa 2, 60K0BOE pedpo PaBHO J71.
Haiimure cunyc yria mexay npsmoii CB1u mIoCKoCThI0 00K0BoM rpanu (AA41C1).

2.1.2. OcHOBaHUEM MPSIMOI TPEYTOJIBHOM MTPU3MBI SIBISETCS MPSAMOYTOJbHBIN TpeyroibHUKABC: LC
= 900, AC=4, BC=3. Jlnaronans CB1 60K0OBOI rpaHu 00pa3yeT ¢ IIOCKOCThI0 O0KoBOM rpanu (A4A41C1)
yrox 45°. Haiizure mioraas G0KOBOM MOBEPXHOCTH IPH3MEL.

2.1.3. B ocHOBaHMM MPSAMOM TPEYTOJbHON MPU3MBI JISKUT PAaBHOOCAPEHHBIN TYIOYTOIbHBIN

tpeyronsHnkABC: /C = 135°, AC=CB= 3J2. Huaronane CB; 60KOBOI rpaHu 00pa3yeT ¢ IIOCKOCTHIO
6oxoBoit rpanu (4A41C1) yroma, CHHYC KOTOPOTO paBeH % Haiinure nuny nquaronanu CBj.

2.2.1. Haitnure cTopoHy OCHOBaHHMSI MPABHIIBHON IIECTUYTOJIBHON MPU3MBI, Y KOTOPOM OOJIbIIas
0
JIMaroHajb paBHa 24 1 COCTaBIISIET C TNIOCKOCTHIO OCHOBaHMs yroia 60°.

2.2.2.YeMy paBHa CTOPOHA OCHOBaHUs MIPABUIIBHOM IECTUYTOJIbHONU MTPU3MBI

ABCDFKA;B;C1D1F:K, y kotopoii nuaronans B1F paBHa 4+/3 W cocTaBIAeT ¢ MITOCKOCTHIO GOKOBO#
rpann (KK1F1) yrom 30°,

2.2.3. ABCDFKA;B;C;D1F1K1 — npaBuibHas mecTHyroiabHas MPU3Ma, CTOPOHA OCHOBAHUS U BBICOTA
KOTOPOH PaBHBI V3 u 246 coorsercreenno. Haiinure yroJl MeXy AuaroHaibio BiF u mockocTsio
OokoBoit rpanu (441B1).

2.3.1. B ocnoBanuu nupamuel DABC nexut paBHOCcTOpOHHUH TpeyronsHUK ABC, AB=4. Pe6po BD
HEPIEHIUKYIISPHO IJIOCKOCTU OCHOBAHUS U PABHO 442 . Kaxoit yroa cocrasisieT pedpo CD c
IUTOCKOCTBIO 00KOBOI# rpanu (ABD)?

2.3.2.0cnoBanuem nupamu sl DABC coyxut paBHOOCAPEHHBIH MPSMOYTOJIBHBINA TPEYTOIBHUK
ABC: /4 =90°, AC=AB=4. Pebpo BD nepneHaukyIsipHO IMIIOCKOCTH OCHOBaHUS U paBHO BC. Haiinure
yroi HakyoHa pedpa CD k miockoctu 60koBoi rpanu (ABD).

2.3.3. B ocuoBauuu mupamusl DABC JexuT npsaMoyroisHsiii tpeyronsank ABC: 2 C = 90°, AC=4,
BC=3. Pebpo BD nepnieHIuKyIsIpHO IIOCKOCTH OCHOBaHUs, a pedpo CD cocTaBiseT ¢ MIOCKOCTHIO
6okoBoii rpanu (ABD) yron 30°. Haiizure KOCHHYC yriia Mexy peopom CD u MmI10CKOCTbIO OCHOBaHHUS.

2.4.1. Iunaronans B1D npsamoro napamienenunena ABCDA{B1C1D1 coctaBisieT ¢ miockocTbio

HIDKHEro ocHoBaHMs yron 45°. UeMy paBHa BBICOTA IApAIUIENCITHIIEA, ECITH €r0 OCHOBAHMEM CITy/KHT a)

. 9 . 0
KBaJIpar co CTOPOHOM 4~/ 2 ; 6) poM6 co CTOPOHOM 4 U OCTPBIM yriIoM 60°.
2.4.2. a) lnaronans B1D nmpsimoro nmapamnenenunena ABCDA1B1C1D; coctaBisier ¢ miockocTbio
6okoBoit rpanu (DD;C) yron 45°, Jlokakute, 9TO OCHOBaHHEM MapalljieNieNnuIea He MOKET ObITh

KBaJpar.

6) OcnoBanuem npsimoro napasutenenunenaABCDA;B1C1D; cinyxut pom6 co cTopoHOH 26 u
octpeM yriaom 60°. Haiiure umny auaronanu BiD napamienernumesa, COCTABISIONICH ¢ IITOCKOCTBIO
6okoBoii rparu (DD:C) yrox 45°.

2.4.3. a) Haliqute yron Mmexay nuaroHanbio BiD npsimoro mapamnenenumnena
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ABCDA;B,C1D; ¢ mmockocTsio 60x0Boi#t rpanu (BB1C1), ecini OCHOBaHHEM Mapasuiesenure ia
CIIY’)KHT KBaJIpaT, JUTMHA TUAroHaJIld KOTOPOTO paBHA BRICOTE Mapalljielienumeaa.

0) Haiinure cunyc yria mexny auaronaibio BiD, pasnoii 10, u mnockoctsio 60koBo# rpanu (BB1C1)
npsimoro napayenenuneaa ABCDA;B1C1D1, eciu ero ocHoBaHUEM CITY)KUT POMO C OCTPBIM YTIJIOM 30%u

mIomanaeo 18.

2.5.1.a) FABCD — nupamuna. FB L (ABC ) ABCD - ksazpar. ZFAC =60°. Kaxoii yrox

coctaBisieT pedpo AF ¢ TUIOCKOCTBhIO OCHOBaHHMS?

6) FABCD — nupavuna. FB L (ABC). FB =8. ABCD — pom6. ZABC =120°. AC =6+/3.

Haiinure kotanrenc yria mexay pedpom AF 1 mi10CKOCTbIO OCHOBaHUSI.

2.5.2. a) FABCD — nupamuna. FB L (ABC ) ABCD — kBajpar co cToponoii v/2 . Yrom Mexy

pedbpom DF u tockocteio (BCF) paBen 30°. Haiiute JUTMHY BBICOTBI TUPAMUJIBL.

6) FABCD — nupamupna. FB L (ABC ) ABCD — pom6. Z/BAD =45° . AB = 32, Haiiaute 1mmny

Oomprero pedpa mupaMuIbl, €CIIU CHHYC yIJIa HAaKJIOHA JAaHHOTO pedpa K TNIOCKOCTH OOKOBOMW TpaHu
UpaMUJIbI, HE COJIepIKallieli JanHoe pedpo, paBeH 0,6.

2.5.3. a) FABCD — nupamupna. FB L (ABC ) ABCD - kBazpar co cTtopoHoii 1. Bonbmiee pedpo

MMpaMUIbl PaBHO \/E . Haiigure yron nakinona peopa CF x mmockoctu (ABF).

6) FABCD — nupamuna. FB L (ABC ) ABCD - pom6. ZBAD =60°. BD = 243 Pe6po CF

cocraBisieT ¢ miockocTeio (ABF) yromn, cunyc kotoporo pasex 0,6. Haitnure AnuHbl paBHBIX OOKOBBIX
pebep nupaMu/ bl

I11. Haitoume yz2on mexcoy ninockocmamu no npeocmagiennvlm ROCHpPOEHUAM

1) ACNnBD=0.FO L (ABC ).HaﬁzmTe YTOJI MEXKTY

(ABC) u (FDC) (FDC) u (FBC) (ABF) 1 (FDC)

A

B F

C

D

K

B

a

i

p

a

T

A F F F
B / f |




p

(0]

M

0

2) FB.L (ABC). Haiimute yroa Mexmay
(ABC) u (FDC) (AFB) u (FBC) (AFD) u (FBC)

A

B F
C

D

K

B

a

A

p

a

T

A

B

C

D

p

0

M

0

3. AF_L (ABC). Haiiaute yron mexny (ABC) u (FCB).

N

N
N\




A BC— paBHOOEIPEHHBIIH

A BC — npsIMOYTOJIbHBIH,

2C=90°

A BC — TynoyroiabHbli,
£C>90°

4. SB1 (ABC). ABCDEF — npaBuibHbI# 11ecTHYroJabHUK. HaliinTe yron Mexay

(SAB) 1 (SBC)

(SFE) n (ABC)

(ASF) 1 (ABC)

S

F

E

S

S

(FSE) u (DSE)

(ASB) u (SDE)

S

Fommmmmme— Tt

S

i

3) CDA;B;1C1D; — npsimoii mapamienenumnesn. Hainure yron

L (A4,Cy) u (BB1Dy)

(ABC) 1 (AB:Cy)

\ (ABC) u (AB;C)
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3.1.1. a) OcnoBanuem nupamuasl FABCD cinyxut xBaapar co croponoit 16. Bepmmnaa nupamust

poenupyeTcst B UEHTp OcHOBaHMs. Bricora mupamuabl paBHa 8. Kakoill yrosn cocTaBisieT IUIOCKOCTb

6okoBoit rpanu (FDC) ¢ mnockocTbi0 OCHOBaHHUS?
6) OcnoBanueMm nupamuasl FABCD sBnsiercs pomO co cTopoHOW 16 u yriom 30°, Bepmuna

NUPaMUJIbl IPOELUPYETCS B TOUKY IepecedeHus AuaroHaneii pomba. Beicota nupamuasl paBHa 8. Uemy

paBeH TaHreHC yria HakiIoHa 6okoBo# rpanu (FDC) k mmockocTn ocHOBaHMSA?

3.1.2. a)OcHoBaHHMEM NHpaMUIbI CIYKUT KBajpar. BepiimHa mupamuipl Opoenupyercss B LEHTP

OCHOBAHHMHA. I[OKEDKI/ITC, 4TO YIroJl MEKAY CMCKHBIMU OOKOBBIMU rpaHsMU HC MOKCT OBITH paBCH 600
6) FABCD — mapamuna.ABCD — pom6. AC M BD =0. FO 1 (ABC). AA=12. Z/BAD =60°.

PaccrostHre OT TOUKH MepecedeHus auaroHanei pomoa mo 6onbiiero 6okoBoro pedpa paBHo 6. Haiinute

yron mexay miockoctsimu (FDC) u (FBC).
3.1.3. a) OcHoBaHMEM NHUPAMUIBl CIYKUT KBagpaT coO CTOpoHOH 2. BepmmnHa nupamusl

MMPpOCHUPYETCA B LHCHTP OCHOBAHMUA. Vron MCXKIAY HCCMECKHBIMU OOKOBBIMU TpaHAMU IMHUPAMHIBI paBCH

60°. Haiinute miomaas 60KoBOW MOBEPXHOCTH MTUPAMUJIBL.
6) OcnoBanuem nupamuasl FABCD sBnsercs pomM0 co croponoit 12. Beprmmba nupamujbl

MpoeupPyeTCsd B TOUKY IMMECPCCCUCHUA JuaroHaneu p0M6a. BricoTa MnUupaMuJbl paBHa 3\/§ . Yron MCKIAY

wiockocTsamu (ABF) u (FDC) pasen 60°. Haiiaute ruomass GOKOBON MOBEPXHOCTU MUPAMUJIBL.
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3.2.1. a) OcHoBaHMEM NMUpaMUABbI ABISAETCS KBaApaT, AMAroOHadb KOTOPOIO paBHA 3\/5 . IImockoctu
IBYX OOKOBBIX TIpaHeil MEepPHEeHIUKYJSPHBI K IUIOCKOCTH OCHOBaHUS, a JBE Jpyrue OOKOBbIE TI'paHU
00pa3yIoT C OCHOBAaHHEM YTJIBI 10 45°, Yemy paBHaA BbICOTA TUPAMU/bI?

0) OcHOBaHHEM TTUPAMUBI CIYKUT PoMO cO CTOpOHOM 12 1 yriiom 150°. Beicota MpaMuIbl paBHA 9.
[TnockocTH 1ByX OOKOBBIX I'paHEil MeprneHAMKYISPHBI K MJIOCKOCTH OcHOBaHMs. HalimuTe TaHreHc yria

HAaKJIOHA JABYX APYruX OOKOBBIX IpaHeil K MIIOCKOCTU OCHOBAHUSI.

3.22. a) FABCD - mupamunaABCD — pom6. FB_L(ABC). /((ABF),(BCF))=90".

AC = AF =6+/2 . Haiizute mmHy pebpa FB.
6) FABCD - nwmpammma. ABCD - pom6. FB L (ABC ) L((ABF ),(BCF ))21200.

AC = AF =+/6 . Haiigute mmHy pebpa FB.
3.2.3. a) FABCD — nupamuma. ABCD — kBagpar. FB J_(ABC). FB =4. Kocunyc yrna mexmy
miockoctsmu (AFD) u (FBC) pasen 0,8. Haitaute momiaab 60KOBOH OBEPXHOCTH TUPAMHUIBI.
6)FABCD — mupamuna.ABCD — pom6. AA=6. /BAD=30°.FB L (ABC). Kocunyc yria
mexny mwiockoctssmu (AFD) u (FBC) pasen 0,8. HaiinuTe muromniaas O0KOBOM MOBEPXHOCTH IMTAPAMHU/IBI.
3.3.1.FABC — nmpamuma. AF L (ABC ) Paccrosnue mexnay npsmeiva AF u BC pasno 6.
[Tnockocts (FBC) cocraBnsier ¢ miockocteio (ABC) yron, tanrenc kotoporo paseH 0,75. Haiimure
BBICOTY MUPAMUJIBI.

3.3.2. FABC - mmpamuma. AF J_(ABC). BC J_(AFC), AN =3. Kocunyc yrma mexny

wiockocTsmu (AFC) u (AFB) pasen 0,8. Kotanrenc yria mexny miockoctsimu (FBC) u (ABC) pasen 2,5.
Haiinure BbICOTY TUpaMUBL.

3.3.3. OcHoBanue nmupamuasl FABC ciyxuT TynoyronsHBIH paBHOOeApeHHBIH TpeyronsHuk ABC,

92 , AC =CB =3J2. AF L (ABC ), AF =6. Haiinute koTaHTeHC

mjionrazib KOTOpOTO paBHaA

yria mexay iockoctsmu (FBC) u (ABC).

3.4. SABCDEF- nupamuna. BS L (ABC ) ABCDEF- npaBuiibHbIi mecTuyronsHuK. Haiinure:

1) Kocunyc yria mexay miockoctsmu (SAB) u (SBC).

2) Yron mexay miockoctsimu (SFE) u (ABC), ecnmu AB =BS.

3) Beicory nupamusl, ecmi AB =6, yron mexay nnockoctsamu (ASF) u (ABC) pasen 60°.

4) Yron mexay miockoctsmu (FSE) u (DSE), eciim paccrostarie ot BepmnHbI F 10 Oonbiero pedpa
MUPaMUJIbI PABHO CTOPOHE OCHOBAHHMSI.

5) Vron mexy nnockoctsimu (ASB) u (SDE), ecnu AB = BS .

6) Yron mexny mnockoctsamu (ASF) u (SCD), ecnu AB =6, BS =9.

3.5.1 a) ABCDA;B;C1D; — npsimoii mapaimenenunen. Haiiaure yron mexay miockoctsamu (A4:Cp) u

(BB1D;), ecmu ABCD — kBajpar.
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06) OcnoBanuem mpsimoit mpusmbl ABCDA;B1C1D; siBnsercs mapamnenorpamm ABCD, B koTopom
AB =10, AC =24, BD = 20. Haiigure cunyc yria Mexay miockoctamu (A4:Cy) u (BB1D).

3.5.2 a) ABCDA;B;CiD; — npsamoii napamnenenunen. ABCD — ksagpar. AC =3\/§.AA1 =4,
HaiianuTe KOCMHYC yIila HAKJIOHA IIOCKOCTH (ABlD) K IUIOCKOCTH OCHOBAHHMS MapaJlIeseIuIIE/Ia.

0) OcnoBanueM mpsimoii mpusmbl ABCDA;B;1C1D; sBisiercss mapamnenorpamm ABCD, B koTtopom
AB =5, /BAD =30°. Bbicora mpusmbl paBHa 3. Haiimure TaHreHc yria MeKAy IUIOCKOCTBIO
OCHOBAHUS U IIOCKOCTBIO (ABlD).

3.5.3 a)ABCDA;1B;C1D; — mpsamoii mapamnenenunen. ABCD — kBamgpar. KocuHyc yriaa mexmy
wiockocTsamu (ABC) u (AB;C) paBer —. Bo CKoJBKO pa3 BhICOTAa MapajuieenuIeia OOIbIIe CTOPOHBI

OCHOBaHMs?

6) ABCDA;B;C;D; — npsimoii napamrenenunen. ABCD — napamnenorpamm, AB =6, ZCAB=30°.
Cunyc yrna mexay miaockoctsasmu (ABC) u (AB1C) pasen 0,8 . HaliquTe BoicOTy mapaiienenumnesa.
3auem no meme «llapannensnocms nPAMBIX U NAOCKOCMEN)

Kapmouka 1.

1. Chopmynupyiite akcuombl A1, A2 u A3 crepeomerpun. CHOpMyIUPYHTE U JOKAKUTE CIEICTBUS U3
AKCHOM.

2. Jlokaxkute, 4TO 4epe3 0y TOYKY MPOCTPAHCTBA, HE JICKANIYI0 HAa JAHHOW IMPSMOM, IMPOXOIUT
npsiMasi, apajuiesibHas JAHHOW, H IPUTOM TOJBKO OJHA.

3. Ilmockocts @ mepecekaer cropoHbl AB U AC tpeyronsHuka ABC COOTBETCTBEHHO B TOYKaX
B, uC, . 13sectHo, uto & [/BC, AB:B,B=5:3; AC =15 cm. Haiigure AC, .

Kapmouka 2.

1. ChopmynupyiiTe onpeneiaeHne napauienbHOCTH TPSIMON U TIIO0CKOCTH. CPOopMyTUpPYITE U TOKKUTE
TEOPEMY, BBIPAXKAIONIYIO MPU3HAK MMAPAJUICTHHOCTH MPSIMOM U TUIOCKOCTH.

2. JIoKaxxuTe, 9TO €CIM OJIHA W3 JBYX MapaUIeIbHBIX MPSIMBIX TEPECeKaeT JAHHYIO IUIOCKOCTh, TO U
Ipyras mnpsimMasi mepecekaeT 3Ty IIOCKOCTb.

3. Kaxnoe pebpo terpasapa DABC paBao 2 cm. IlocTpoiite ceueHue TeTpaspa IUIOCKOCTBIO,
npoxoznsuien yepes Touku B U C u cepenuny pebpa AD . Boruncnure nepumerp cedeHusl.

Kapmouka 3.

1. ChopmymupyiiTe onpeeieHne CKPEeIUBAIOIUXCS TPSIMBIX. CHOPMYITUPYHTE U JTIOKAKHUTE TEOPEMY,
BBIPAXKAIONIYIO MMPU3HAK CKPEIIMBAIOIINXCS MPSIMBIX.

2. JIoka)KuTe, 4TO €CJIM B MPSIMbIE MapalieIbHbl TPEThel MPSIMOM, TO OHU TapaslieIbHBI.

3. Iloctpoiite ceuenue napamienenunena ABCDA B,C,D, mnockoctsio, mpoxonsiiei uepe3 Touku A,
CuM,rne M — cepenuna pedbpa A D, .

Kapmouka 4.

74



1. Chopmynupyiite ompenencHue mapauielbHbIX MIIOCKOCTEH. ChHOpMYyITUPYHTE B JIOKAKUTE TEOPEMY,
BBIPAXKAIONIYIO MMPU3HAK MaPAIIETIEHOCTH BYX TUIOCKOCTEH.

2. JlokaxuTe, 4YTO dYepe3 KaKIAYH U3 JIBYX CKPEHIMBAIOMIMXCS NPSIMBIX MPOXOIUT TUIOCKOCTb,
napajieNibHas Ipyroi MpsiMou, U IPUTOM TOJIBKO OJTHA.

3. ABCDA B,C,D, — xy0, pebpo kotoporo 4 cm. [loctpoiite ceueHue Ky0a IIOCKOCTBIO, IPOXOAAILEH
gyepe3 Touku A;D,;M,rne M — cepeanna pebpa BC . Beruncnure nepumerp ceueHusl.

Kapmouka 5.

1. JlokaxuTe, 4TO IPOTUBOIOIOXKHbIE TPAHU Mapajlieenurea napauiedbHbl U PaBHBI.

2. JIoka)kuTe, YTO €CJIM CTOPOHBI ABYX YIJIOB COOTBETCTBEHHO COHAIIPABIICHBI, TO TAKUE YTJIbl PABHBIL.

3. INapannensHele wIockocTH @ U B mepecekatoT cropoHy AB yria BAC COOTBETCTBEHHO B TOYKax
A UA,,acropory AC 3Toro yria cOoTBeTCTBeHHO B Toukax B, u B, . Haiinure B,B,, ecmu A /A, =6
cm, AB, : AB, =3:2.

Kapmouka 6.

1. lokaxkuTe, 4TO AMArOHAIN MapalyIesICHIe A MePEeceKaroTCs B OJJHOM TOYKE M JENSATCA dTON TOUKOU
HOTIOJIaM.

2. JlokaxuTe, 4TO €CJIH JBE MapaljiesbHbIE MJIOCKOCTU MEePECeUeHbl TPEThE!, TO TUHUHU UX MepeceueHUs

mapaJuiCJIbHbI.

3. Touka C nexur Ha otpeske AB. Uepe3 Touky A mpoBeleHa MIOCKOCTh, a yepe3 Touku C u B —
napaJulebHbIe TPsMbIE, TEPECEKaloIIne 3Ty IJIOCKOCTh COOTBETCTBEHHO B Toukax B, uC,. Haiigure
mumHy otpeska BB,, ecim AC :CB=4:3;CC, =8 cm.

3auem no meme «/lgyepannstii yzon. Ilepnendukynapunocms niockocmeiy

Kapmouka 1.

1. ChopmynupyiiTe ompeneneHue MEePIEeHANKYISIPHOCTH TPSMONW M THIOCKOCTH. JlOKaXuTe Teopemy,
BBIPA)KAIOLIYIO IPU3HAK MEPIIEHANKYISIPHOCTH MPSIMOM U MJIOCKOCTH.

2. 3anaya Nel31 yyeOHuka

Kapmouka 2

1. JlokaxuTe TEOpeMBbl, YCTAHABIHMBAIOIIUE CBS3b MEXIY MapaUIETbHOCTRIO TMPSIMBIX H X
NEePIEHINKYIISIPHOCTHIO K MJIOCKOCTH.

2. 3amaua Nel43 yuyeOHuKa

Kapmouka 3

1. JlokaxuTe TeopeMy O TpeX MepIeHANKYIIsIpax.

2. 3amaua Nel50 ygeOHuKa.

Kapmouka 4

1. ChopmynupyiiTe onpeneneHre yriia MEXIy NpsIMOl M IUIOCKOCThIO. Pacckaxure o cBoicTBe yria
MEXAY MPSAMOH U TUIOCKOCTBIO.

2. 3amaua Nel57 yaeOHuKa.
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Kapmouka 5

1. CdopmynupyiiTe omnpeaereHue NEPHEHIUKYIIPHOCTH JABYX IUIOCKocTell. JlokaxkuTe Teopemy,
BBIPAXKAIOUIYIO TIPU3HAK NEPIICHAUKYISPHOCTH JBYX IJIOCKOCTEH.

2. 3amaua Nel71 yueOHUKA.

Kapmouka 6

1. Jlokaxxute TeopeMy O AMArOHAIYU NPSAMOYTOJIBHOIO MapaljiesIenuIeaa.

2. 3amaua Ne195 yueOHuKa.

3auem no meme «Mnozozpannuku

Kapmouka 1.

1. Jlokaxxute TeopeMy O TUIOMIAId OOKOBOI MOBEPXHOCTH MPSMOM MPU3MBI.

2. B mpaBWIIbHOM 4eTHIPEXyroJbHON MUPAMHUJIE BHICOTA paBHA 4 CM, IJIOCKHI yroJl MPU BEPIIMHE PaBEH
60°. HaiinuTe momaas 60KOBOWM MOBEPXHOCTH MTUPAMHU/IBI.

Kapmouka 2.

1. JlokaxxuTe Teopemy O IUIOIAAN OOKOBOW MOBEPXHOCTH MPABMIIbHON MTUPAMHIBI.

2. llpaBuibHas 4eTHIPEXyrojibHas MpHU3Ma IepeceyeHa IUIOCKOCTHIO, COAEpIKAlIe IBE ee TUaroHaju.
[Tnomane momaydeHHOro ceueHusi paBHa 60 cM?, a CTOpOHA OCHOBaHHMS paBHa 6 cM. Bbrumciure
IUIOMIA/1b OOKOBOM MOBEPXHOCTH MPU3MBI.

Kapmouka 3.

1. PacckaxwuTe 0 mpaBUIBHBIX MHOTOIPaHHHUKAX.

2. OcHoBaHMEM mUpaMuzbl sgBisieTcs pomO. JI[Be OOKOBBIE TpaHM NEPHEHIUKYISPHBI K IUIOCKOCTH
OCHOBaHUs B 00pa3yroT AByrpaHHbiid yron 150°, a qBe nqpyrue OOKOBbIC TPaHU HAKIIOHEHBI K TUIOCKOCTH
ocHoBaHus oA yriom 45° . Haitaute muiomnaas O0KOBOM MOBEPXHOCTH MUPAMUJIBI, €CITH €€ BBICOTA paBHA
4 cwm.

3auem no meme «Memoo KoopOunam ¢ npocmpancmee»

Kapmouka 1.

1. Pacckaxkute, Kak 3aaeTcsi IPSIMOYToJIbHAs CUCTEMa KOOPJIMHAT B MPOCTPAHCTBE U KaK ONPEIEISIFOTCS
KOOPJIWHATHI BEKTOPA.

2. BeiBenure (GopMymbl, BhIpaXKarollue KOOPAMHATHI TOUKH IMEpeceueHus] MeauaH TPEYrojbHUKa uepe3
KOOPJMHATHI €T0 BEPIIIHH.

3. lan xy6 ABCDA B,C,D,, Touka M — nentp rpauu AA DD, . Berunciaure yroin Mexay BEKTOpaMH
BM u B,C.

Kapmouka 2.

1. Pacckaxwute 0 CBSI3M MEXIY KOOpPIUHATAMH BEKTOPA U KOOPAWHATAMH TOYEK.

2. BeiBequte (hopMyIIbl, BRIPAXKAOIINE KOOPIMHATHI CEPEAMHBI OTpe3Ka Yepe3 KOOPIUHATHI €r0 KOHIIOB.

3. Boruncnure yroi MEXIY IPSIMBIMU ABuUCD, eciu
A(1;1;0); B(3;-1;0);C(4;-1;0); D(0;1;0).
Kapmouka 3.
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1. ChopmynupyiiTe OIpeAesieHHe CKaJsIpHOTO MPOU3BeACHHUS BEeKTOpoB. ChopMynupyHTe YCIOBHE
HMEPHEHINKYIAPHOCTH ABYX HEHYIEBBIX BEKTOPOB, UCIOJIB3Ys CKAIIPHOE IPOU3BEICHUE.

2. BriBeute (hopMyJIbl ISl BBIYUCIICHUS JJTUHBI BEKTOPA Yepe3 €ro KOOPAUHATHL..

3. JlaHbl TOYKH A(O;4;0); B(2;0;O);C(4;O;4); D(2;4;4). Hokaxwure, uto ABCD — pom6.
Kapmouka 4.

1. ChopmynupyiiTe OCHOBHBIC CBOMCTBA CKAJISIPHOTO MPOU3BEACHUS BEKTOPOB. JJOKa)KUTE OJTHO M3 ITHX
CBOJNCTB.

2. BeiBemute QOpMyNbl S BBIYHCICHHS PACCTOSIHHS MEXIy JBYMS TOYKAMH C 3aJaHHBIMH
KOOPJIMHATAMHU.

3. Janb1 KOOPJIUHATHI Tpex BEPIINH napajiesiorpaMma
ABCD : A(—6;—4;0); B(6;—6 ; 2) ; C(10;0;4). Haiinure koopaunatsl Touku D u yrom mexnay
Bektopamu AC u BD.

Kapmouka 5.
1. JlokaxxuTe, 4TO LIEHTpaJIbHAs U OCEBasi CHMMETPHH SBJISIOTCS IBUIKECHUSMH.
2. BeiBegure QopMmynbl Ul KOCHHYCAa yIjla MEXAY HEHYJIEBbIMU BEKTOPaMHU C 3aJaHHBIMU

KOOpIMHATAMH.
3. JaHBl BEKTOpPHI a (1;2;—1); [ (—3;1;4); 2(3; 4; —2); 3(2; —1; 3) . Bbluucioure ckansipHOE
MIPOU3BEICHUE (5 + 25) . (E — H) .

Kapmouka 6.

1. JlokaxxuTe, 4TO 3epKajbHasi CAMMETPHS U TTapaJUIeTbHBIN MIEPEHOC SIBIISIOTCS IBUKCHUSMHU.

2. Pacckaxurte, Kak BBIYUCIMTH YroJl MEXIY JABYMS MpPSMBIMH B IPOCTPAHCTBE C IOMOILBIO
HaNpaBJISIONUX BEKTOPOB 3THX MPSMBIX.

3. Jlanel koopauHatel BepmmH TeTpadapa MABC M(2;5;7);A(1;—3;2); B(2;3;7);C(3;6;0).

Haiigute paccrosinue ot Touku M 1o Toukun O nepecedenus Mmeauan TpeyroibHuka ABC .

3auem no meme «Qovemol men»

Kapmouka 1.

1. Pacckaxute, kak BBOIUTCS MOHATHE oObema Ten. ChopMmynupyiTe OCHOBHBIE CBOHCTBa OOBEMOB.
3anummre ¢opmylny oObemMa NPAMOYrojbHOro Mapauienenunena. Jlokaxure teopemy o0 oObeme
PSIMOM TIPU3MBI.

2. Kaxxnoe pebpo mpaBmIIbHOTO TeTpadapa paBHO a . Haiinnte oObeMBbI TeTpadapa U BIHCAHHOTO B HETO
koHyca. (MOKHO pemuTh 3a1auy it a=6).

Kapmouka 2.

1. Toxaxxute Teopemy 00 oObeMax IUINH/PA.

2. Anodema MpaBUIBHOM YeTHIPEXYroJbHOW NUpaMuIsl paBHa a, Haiinute oObeMbl mHpamuIbl U

OITMCAHHOTO OKOJIO TTMpaMu Ibl KoHyca. (MoXHO pemuTh 3aaauy it a= 3; a =60°).
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Kapmouka 3.

1. Jloxaxxute Teopemy 00 0ObeMe HaKJIOHHOM MPU3MBI.

2. BeicoTa mpaBWIIbHOW TPEYroNbHOW MUPaMUIbI paBHa N, IBYrpaHHBIA YToJ IPU OCHOBAHWY PaBEH & .
Haiinute oObeMbl mUpaMUAbl M BIMCAHHOTO B mHpamuay Imapa. (MoXKHO pemuTh 3aaady s
h=3;a=60").

Kapmouka 4.

1. Jlokaxxute TeopemMy 00 oObeMe MUpaMU/IbI.

2. OceBoe ceueHHE KOHYCa — MPABWIBHBIA TPEYTOJbHHUK CO CTOpoHOW a. Haiiaure oObeMbl KOHYyca U
OITMCAHHOTO OKOJIO Hero mapa. (MoKHO peiuTh 3a1a4y it a==6).

Kapmouka 5.

1. Jlokaxxute Teopemy 00 oObeMe KoHyca.

2. JluaroHasib NMpaBUJIBHON YETHIPEXYTOJLHOW MPHU3MBlI PaBHA & U COCTAaBIIAET C IUIOCKOCTHIO OOKOBOIA
rpanu yrou ¢ . Haiinure oObeMbl IPU3MbI M OMMCAHHOTO OKOJIO Hee HMIMHAPA. (MOXKHO pemuTh 3a1auy
it a=4;a=30").

Kapmouka 6.

1. lokaxute TeopeMy 06 oObeme miapa.

2. bokoBoe pedpo MpaBWILHOW HIECTUYTOJBHON NMHpaMHIbl PaBHO @ W COCTABISIET C IUIOCKOCTHIO
OocHOBaHus yroa « . Haiinure o0bemMbl mupaMuibl U BIUCAHHOTO B IUpaMuay KoHyca. (MOKHO pemunTh
3amauy s a=2;a@=60").

Tema « Ipuszma»

Mamemamuueckuii ouxmanm (npooodcume npeoioHceHue)

1. bokoBbIe rpaHy IPU3MBI ABISIOTCA ... (HAPALLENOCPAMMAMU).

2. BeicoTa npsAMOii TpU3MBbI paBHa €€ ... (pebpy).

3. Bce BBICOTBI IPUBMBI ... (PagHbL).

4. TIpsiMOYTONBHBIN NTAapaAJJIENICIHIE, Y KOTOPOTO BCE TPU U3MEPEHUS PaBHBI, €CTh ... (K)0).

5. IlepnienauKymsip, MPOBEIECHHBIN U3 KaKOW-HUOYIb TOYKH OJHOTO OCHOBAHHS MPHU3MBI K TIOCKOCTH
JPYroro, ecTb ... (gbicoma).

6. Eciiu 60koBbIe pebpa mpu3Mbl EPIEHAUKYISIPHBI K OCHOBAHUSAM, TO NPU3MA ... (NpAMAsL).

7. Ecu 60koBbIe pedpa Mpu3Mbl He EPHEHIUKYIISAPHBI K OCHOBAaHUSIM, TO MIPU3MA ... (HAKIOHHAS).

8. Eciii B OCHOBaHMHM MPSIMOM TTPU3MBI JISKUT MTPABUILHBI MHOTOYTOJIEHUK, TO TIPU3MA ... (MPAGUIbHAS).
9. OcHOBaHMsI IPU3MBI JIEXKAT B IJIOCKOCTAX, KOTOPBIE ABISIOTC ... (HAPANIENIbHbIMU).

10. OTpe30K, COeANHSIOUINIA JBE BEPIINHBI, HE MPUHAAJISKAIINE OJJHON TPAHU, €CTh ... (OUACOHAND).
Tema « Hupamuoar

Mamemamuueckuii Oukmanm

1. MHOrorpaHHuK, y KOTOPOrO B OCHOBAaHHUM HAXOJUTCS MHOTOYIOJbHHUK, a BCE OCTaJlbHbIE TpaHH -
TPEYrOJIbHUKH, UMEIOLIHE OOIIYI0 BEPIINHY HA3bIBACTCH ... (MUpAMUOOLL)

2. MHOFOyTOJ'IBHI/IK, JIeXKalluii B OCHOBAaHUM nupamMmusbl ... (OCHOGCZHM@)
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3. TpeyronapHuKH, UMEIONIKME OOIIYI0 BEPIIMHY M OOpasyromue OOKOBYIO TOBEPXHOCTh MUPAMUIBI ...
(6oxosvie epanu)

4. Touka pacrmoyioKeHHasl Ha BRICOTE MTUPAMHUIBI, KOTOpasi MPOSKTUPYETCsl HA OCHOBAHUE ITON MUPAMHU/IBI
... (6epuuna nupamuosi)

5. OTpe30K, COeTMHSAIONINI BEPIINHY MUPAMUJIBI C BEPIIMHON OCHOBAHUS ... (boKosoe pedpo)

6. Kakoe uncio rpaneit y BOCbMUYTOJIbHOU UupaMuibl? (9 epaneti)

7. Kakoe gncno pédep y mecTuyronbHoi nupamust? (12 pebep)

8. Kakas ¢Qurypa HaxoguTcs B CEUEHUHU MATUYTOJIbHON NUPAMUJIBI, €CIU CEYCHHE MapajlieIbHO
OCHOBAHUIO MUPAMUIBI? (MAMUY20IbHUK)

9. Beicora 60K0OBOII Tpan¥ ... (anogema)

10. TleprieHauKysp, ONYIIEHHBIM W3 BEPUIMHBI MUPAMHIBI HA HIDKHEE OCHOBAHHE ... (8blcoma
nupamuosl)

Tema « Konyc»
Mamemamuueckuii Ouxmanm

1. Kakas ¢urypa mnonydaercs B CEUEHHHM KOHYCAa IUIOCKOCTBIO, MPOXOJAIIEH Yepe3 OCh KoHyca?
(pasrobeopenmbili mpey20ibHUK)

2. Yto mpexacraBisieT coOON ceueHue KOHYcCa IUIOCKOCTBIO, MepeceKaroliell Bce oOpasyromune KoHyca?
(anunc)

3. Uro mpencraBisier coOOM CeUYeHHME KOHYCa IUIOCKOCTBIO, MPOXOIAIICH uepe3 BepIIMHY KOoHyca?
(pasHobeOpeHHbll Mpey2obHUK)

4. Kakas ¢urypa moimydaeTcssi B CEYEHHMHM KOHYCa IJIOCKOCTBIO, MPOXOASIIEeH MEPIEeHIUKYIIPHO OCH
KoHyca? (kpye)

5. Kakas ¢urypa momydaercss B CE€UYEHHH YCEYEHHOTO KOHYCa IIOCKOCTBIO, TPOXOJSIICH uYepe3 OcCh
KoHyca? (mpaneyus)

Tunogvle 3a0anus nOGLIIEHHO20 YPOGHA CTLONCHOCMU 013 Y2TIYOIeHUA 3HAHULL, YMEHUIL U HABLIKOG

na ocnoge Eounozo I'ocyoapcmeennozo yk3amena no mamemamuce.

1. Ilo mamepuanam EI'3 (2 yacms)

2sin? x+2sinx-cos2x—1
1. Pemure ypaBHEHUE =0.

Jcos x

. X . X X . X
2.Pemmute ypaBHEeHHE SiN X + (COS rl sin Ej . (COSE +sin E] =0. YKaXuTe KOPHU 3TOTO YPaBHEHUS,

MPUHAJIEKAIINAE IPOMEKYTKY [7; ;2 ,57[] .

3.B npaBunbaOM TeTpadape ABCD naiinute yron mexay BeicoToil TeTpadapa DH u meananoi
BM 6oxoBoii rpann BCD.

4.]lana npaBuibHas TpeyronasHas mupamuga DABC ¢ BepmuHo# D . CTopoHa OCHOBaHUS ITUPAMHUIBI

paBHa J6 , BeicoTa paBHa /30 . Haiinute paccrosiHue oT cepequHbl 60koBOro pebpa BD 1o mpsimoii

MT , roe Toukn M uT — cepeaunsl pedep AC u AB COOTBETCTBEHHO.
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1095, 5, (6X—2)20;
2% _64.5% —4% +64 <0.

5.PemmTe cucremMy HEpaBEHCTB

2" +6-27°<7,;
6.PemmnTe cucTEMY HEPABEHCTBY 2 %2 _ 4
AP
X—4

7.Haiinute 1yiuHy oTpe3ka 0011ei KacaTeIbHOM K IBYM OKPY>KHOCTSM, 3aKJIIOUYEHHOTO MEXAY TOUKaMu

KacaHMsI, €CIIU PAJANYChl OKPYXHOCTEH panHbl 23 U 7 , a pacCTOSIHUE MEXIY IIEHTPAMU OKPYKHOCTEH

paBHO 34.
8.an tpeyronsauk ABC . Touka E na npsimoii AC BbiOpaHa Tak, uto TpeyroiabHuk ABE , miomans
KOTOporo paBHa 14, — paBHoOenpeHHBIN ¢ ocHoBanueM AE u BwicoToit BD . HalinuTe miomans

24

tpeyronsauka ABC , eciiu uzBecto, uto LZABE = ZCBD=qau tga = -

9.HaiinuTe Bce 3HAUEHUS &, IPU KaXKJOM M3 KOTOPHIX MHO)KECTBOM PELICHUN HEpaBEHCTBA

J5—X+ | X+ a| < 3sBIICTCS OTPE3OK.

10.Haiity BCe 3HAUEHMS &, IPH KaIOM 13 KoTophix Gyukims f (X)=x* - 2‘x -a’ ‘ —8X umeet Gonee

JBYX TOYEK IKCTpEMyMa.
11.TTepen kaxapiM u3 uncen 14;15;...;20 u 4;5;...; 8 npou3BOIBLHBIM 00pa30M CTABST 3HAK ILTIOC WX
MHUHYC, TIOCJIE Yero OT KaKJOT0 U3 00pa30BaBIINXCS YHCEI IEPBOr0 HAOOpa OTHUMAIOT KaXI0€ U3
00pa30BaBIIMXCS YHCETT BTOPOTO HaOopa, a 3aTeM Bce 35 MOTYYCHHBIX PE3YJIbTaTOB CKIIAIBIBAIOT.
Kakyto HauMeHBIIIYI0 10 MOYJIIO M KaKyl0 HauOOJIbIIYI0 CYMMY MOXHO IMOJIY4YUTh B UTOTE?
12.Cymma qBYX HaTypasibHBIX 4Hcell paBHa 43, a uX HauMmeHbliee oomiee kpatHoe B 120 pa3 Gosbiie ux
HauOoJIbIIIero oduiero aeaureis. Halinure 3TH yncia.

2. Ilo mamepuanam EI'3. Ilpakmuxo — opuenmuposannble 3a0auu

1.ITpu remmeparype 0°C penbc umeer jumHy |, = 10 m . IIpu Bo3pacTanum TeMnepaTypbl IPOUCXOAUT

TEIJIOBOE PACIIUPEHHE PElibCca, M €ro UINHA, BBIPAKEHHAs B METPaX, MCHSCTCS 10 3aKOHY
-1
I (t ) =1, (1+a-t °), rme «=1,2-10"° ( C) — KOO PHUIHUEHT TETUIOBOTO pacupeHus, t *—

temriepatypa (B rpanycax Llenbcust). [Ipu kakoit Temneparype penbe yuuHUTCS Ha 3 mm ? OTBET

BBIpa3uTe B rpanycax Llenbcus.

2.ITo 3axony Oma J1j1s1 TIOJTHOM TIENH CHJIa TOKA, U3MepsiemMasl B amriepax, papHa | = ,rne £—9OJ1C

+r
UCTOYHUKA (B BOJbTax), I =1 OM — ero BHyTpeHHEE CONMPOTHUBIIEHNE, R — conpoTuBieHue uenu (B

Owmax). [Ipu kakoM HauMeHbIIEM COMPOTUBIICHUN LIENH CUJla TOKa OyJeT cocTaBisiTh He 6oee 20% ot

3

£
CHJIBI TOKAa KOPOTKOTO 3aMbikaHusi | =—? (OTBeT BhIpasute B OMax.)
" r
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3.PaccTrostHue (B KM) OT HaOIOJaTENsI, HAXOISIIETOCs Ha BhICOTE h.m Haj 3eMiI€i, BEIpaKEHHOE B

. R-h
KHJIOMETpax, 10 HaOII0JaeMOM UM JIMHUK TOPU30HTA BEIYUCISETCS 110 popmyte | = 500’ e

R =6400 kM — paauyc 3emin. YUemoBek, CTOAIIMI HA TUISDKE, BUAWT TOPU30HT HA paccTOSIHUU 4,8 kM.
Ha cKoJIbKO METPOB HY)KHO MOTHSATHCS YETIOBEKY, YTOOBI pACCTOSHHE 70 TOPU30HTA YBEIHMYWIOCH 10 6,4

KHJIOMETPOB?

t
4.B xoJie pacnaaa paguoaKkTUBHOIO U30TOIA, €r0 MAacCa YMEHBIIAETCS 10 3aKOHY M (t) =m,-2 T,rne

M, — HaYaJIbHas Macca u30Tomna, t (MUH) — IpolIeAlIee OT Ha4aIbHOIO MOMEHTA BpeMs, | — IEpUOJ]

noJjypacmajia B MUHyTax. B mabopaTopuu momy4uiu BemecTBO, Coieprkaliee B Ha4yalbHbIi MOMEHT
BpemeHn M, =40 mr u3orona Z , mepuox noiypacnaga koroporo T =10mun. B Teuenne ckoapkux
MUHYT Macca u30tona OyieT He MeHbIlIe 5 Mr?

5.Bo101a3HbI# KOJIOKOJI, CO/IepIKaIluii B HAYaJIbHBIH MOMEHT BpeMEHHU V = 3 MOJIsl BO3/IyXa

oobemMoMV, = 8 1, MEUIEHHO OIYCKAalOT Ha JHO BogoeMa. [Ipu 3ToM npoucxoauT N30TePMUIECKOe

c)KaTue BO3ayXa 10 KoHeuHoro oobemaV, . Pabora, coBepiiaemasi BOIOM IPH CKATUHU BO3/yXa,
Vl
omnpeznensercs Belpaxkenuem A= -v-T -log, v (Ix), tme a =5,75—nocrosianaas, a T =300 —
2

TemiepaTypa Bo3ayxa. Kakoit 00émMV, (B TUTpax) CTaHET 3aHUMATh BO3/YX, €CIIU IIPH CXKATHH ra3a Oblia

coBepiena padora B 10350 Ix?

6.He3aBucrmoe areHTcTBO HaMCpPCHO BBCCTH peﬁTHHF HOBOCTHBIX I/IHTCpHCT-I/I?»I[aHHﬁ Ha OCHOBC OLICHOK

uHpopmatuBHocTH [N, onepatuBHocTn Op, 00BEKTUBHOCTH MyOMUKaMil TT , a Takke KauecTBa caifTa
Q . Kax1pIit OTIeNbHBIN MOKa3aTelh OIEHUBASTCS YATATSIISIMA 110 5 — OAJUTBHOM TIKAJIe TETBIMU

gyrcnamu oT 1 10 5. AHaTUTHKH, COCTaBIsIONINe GOpMyy PEUTHHTA, CYUTAIOT, 9YTO OOBEKTHBHOCTD
LEHUTCS BTPOE, a UHPOPMATUBHOCTD MyOJIMKALUN — BIBOE JOPOKE, UEM ONEPATUBHOCTH U KaYECTBO

2In+O0p+3Tr+Q

caifta. Takum obpazom, hopmyna npuHsia BUJI R = . Kakum nomxHo ObITh uncio A,

YTOOBI M3/1aHUE, Y KOTOPOT'O BCE OLICHKH HAauOOJIbIINE, MOITY4MIo Obl peTuHr 17
7.Mstq OpocuiM MoJ YoM & K TUIOCKOM rOpU30HTaIbHOM MOBEPXHOCTH 3eMiu. Bpems nonéra msya (B

2V, -sina

CeKyHJax) ompenaensercs o popmynet = . [Ipn kakoM HaMEHBIIIEM 3HaUYEHUH yTia o (B

rpamycax) Bpems nosiéra, OyneT He MeHblIe 3 CEKYHJ, €CIIH M4 OPOCArOT C Ha4albHOW CKOPOCTBIO

V, = 30 m/c? Cunraiite, uT0 ycKOpeHHe cBoOoaHOro najgenus g =10 %/, .

8.Haxonmsmuiics B BOjAE BOJOJA3HBIA KOJOKOJ, COJACpKAIIUA V=5 MOJs BO3ayXa NIpU JIABICHUHU

p, = 2,5 atMocdepsl, MEUIEHHO OITyCKalOT Ha JHO BomoéMma. IIpm 3TOM MpOHMCXOANT M30TEPMHUYECKOE

cxkaTue Bo3ayxa. Pabora ( B KOYMAX ), coBepIIaemas BOJOW TPH CXKATUK BO3JyXa, OMPEIEsSeTCs
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BeIpaxkeHueM A=q-V-T -log, % (dx), rmea=9,15— mnocrosanas, T =300K - Ttemmeparypa
1

Bo3ayxa, P, (B arm) - HauanbHOE naBieHuE, a P, (B aTM) - KOHEYHOE JaBJIEHUE BO31yXa B Kojokoie. o
Kakoro HauOosbiiero paaeieHus P,(B aTM) MOXKHO cXaTb BO3JIyX B KOJIOKOJIE, €CIM IpU CXKATUU

BO3/yXa coBepIaercs pabora He 6onee , uem 13725 Jxk?

9. JInst otHOTO U3 MPEANPHUIATUNH-MOHOIIOJIMCTOB 3aBUCHMOCTh 00bhEMa CIIpOca Ha MPOIYKIIHIO ( (€IMHUIY
B Mecsll) OT e€ LeHbl P (ThIc. py0.) 3amaéres ¢popmynoi: q=210—-15p. Onpeaenure MaKCUMaIbHBIN
ypOBEHb TIICHBI P (B ThIC. py0.), MPU KOTOPOM 3HAYCHHE BBIPYYKH TMPEANPHUATHS 32 MECHII

r = p-q,cocraBut He MmeHee 360 Thic. pyo.

10.OnepanponHast nprOBLIL MPEANPUATHS B KPATKOCPOYHOM TIEPHO/IE BEIUUCIIAETCS 10 (PopMyIie:
7(q)=0q-(p—v)— f . Kommasus npogaér cBoko NpoayKuuio 1o rexe P =500 py6. 3a mryky,
HIepeMEHHbIE 3aTPaThl Ha IIPOU3BOJICTBO 0OHOU eAUHUIBI Tpoaykuuu coctaBisitoTV = 300 py0. 3a mrTyKy,
noctosiHEbIe pacxo sl npexnpustus f =700000 py6. B mecan. Onpeaenure HANMEHBIINH MECIYHBIH
00BbeM pou3BoACTBa ( (IUT.), TPU KOTOPOM MpHUOBLIH npennpusatus Oynet He menbiie 300000 py0. B
MeCHIL.

11. Ha Bepdu nHX’eHepbl IPOSKTUPYIOT HOBBIN ammapar AJis HOrpyKeHHs Ha OOJIbIINE IITyOUHBI.
KoHncrpykuusa nmeet kyOnueckyro Ggopmy, a 3Ha4UT, cuila ApXUMe/a, IeHCTBYOIas Haanmnapar, Oyaer
onpenensthest o popmyne: F, = p-g-1°, Ine | - nuneiinsiii pasmep anmapara: p = 1000 Kr/M°-
IUIOTHOCTb BOAIbL, @ § =9,8 H/Kr - yckopeHue cBo6oHOro najaeHus. KakoBel MOTyT OBbITH
MaKCHMaJIbHbIE IMHEHHbIE pa3Mephl anmnapara (B METpax), YTo0bl 00eCIeUnTh €ro HKCIUTyaTallio B
YCIIOBUSIX, KOT/Ia BHITAJIKMBAIOIIAs CUJIa PU NOTpyKeHUU He Oyzaer npeBocxoauts 9800 H?

12.13 300 BeImyckHMKOB MeAUIMHCKOrO Kojlemka 155 moiiayr paborath B 31paBooXpaHEHHE.
CKOJIBKO IPOLIEHTOB BBITYCKHUKOB OyyT paboTaTh B 3{paBOOXPaHEHUN?

13.B kakoe konmuuecTBo Boabl HyxkHO n00asuth 200 rpamm xmopHoii uzsectn, uto6s! momyuuncs 10%

pactBop?
3. ITo mamepuanam EI'3. Pewenue 3a0au ¢ napamempom

1. B 3aBHCHMOCTH OT 3HAYEHHIT MapaMeTpa a pemnuTh ypaBHeHue ax =0 .

2. HaiiT 3HaueHus napamMeTpa M , pu KOTOPOM ypaBHEHHE M’X—M’ +6=4X+m

@) IMeeT eIMHCTBEHHOE PEIICHHUE; #) HE UMEET PEIICHUH; 6) UMeeT 0ECKOHEUYHOE MHOXKECTBO PEIICHHI.

3. B 3aBUCHMOCTH OT 3HauYeHMii TapaMeTpa A PelIUTh YpaBHEHHE (a2 — 1) x=2a’=a-3

a+2x

=1
1+ax

4. B 3aBHCUMOCTHU OT 3HAUYCHUI napaMeTpa a pelIuTh YpaBHEHHE:

5. Haiitu Bce Takue a, 4ro npu o6oMm b ypaBHenne ax+b= |X| UMEET PEUICHHUE.
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6. [1pu kakux 3HaUEHUSX MMapaMeTpa a PacCTOSHUE MEX]y BepIIMHAMHU Mapado

19a° J29
2

0oJipllIE ——.
3

y=x2+ax+§u y =3x’ +5ax+

7. Tlpy Kakux 3HaYCHMsX HapamMerpa @ ypasHenue |X— 1|(Xx—5)+a =0 umeer poHO Tpu pewenns? B
OTBETE yKa3aTh HAMOObIIEE IIEN0e 3HAYCHUE A .
2
. _ J(m=2)x+y=(m=-2)";
8. Haiiiure 3nauenus mapamerpa M, pu KOTOPBIX CHCTEMA YPABHEHUH
x+(m-2)y=1.

A) uMmeeT eMHCTBeHHOE pernienue; b) He nMeeT pemeHuil; B) nmeer 0ECKOHEUHOE MHOYKECTBO PEIIICHHIA.
9. Ilpu kax0M 3HAUCHUM MapaMeTpa A PElIuTh ypaBHEHUE Sin ( X — a) —sinx=sina.
10. [Ipu xakux 3Ha4YeHUAX A BbIpakeHue 1+ sSin X- (3 sinx+a-cos x) HE PaBHO HYJIIO, HU IPU KaKUX

3HayeHusax X?

11.ITpu Kakux 3HAYECHMAX MapameTpa & ypaBHEHHE COS* 2X — 2 (a + 2) cos* 2X — ( 2a+ 5) =0 umeer

XO0Ts1 ObI OJTHO peleHue?

12. Pemute ypaBHEeHUE \/7 COS(6 X+7 ) +32 =—-20+10a—a”, BBISICHUB, IIPH KAKUX 3HAUCHUSX

napaMerpa & 3TO BO3MOXKHO?
13. Haiiaure nauGonbliee 3HaueHue @ , IpU KOTOPOM ypaBHeHHe COS™ X 4 Sin* X =a umeer pelueHue.

14. Tlpu KaKuX 3HAYEHUSAX apaMeTpa @ ypaBHeHHE COS* 3X —2 (a + 1) cos’ 3x —2a—3 =0 umeer x0T

OBl OHO perIeHue?

15. Pemnte ypaBHEeHUE \/ 10cos (5 X+ 1) +19 =—13+8a—a”, BBIACHUB, PN KAKUX 3HAYCHHAX

napameTpa a 3TO BO3MOKHO?
16. HaitnuTe HanbonbIlee 3HaUeHNe @ , IPH KOTOPOM ypaBHEHHE COS® X 4+ SiN'® X =a MMeeT pelleHHe.
17 HaiiguTe Bce 3HayeHUs A, MPU KaKJIOM U3 KOTOPBIX ypaBHEHHE

4* — (a - 1) 2" 4+ a® —4a -5 =0 uMeeT eUHCTBEHHbI KOPEHb.

o 3
18.HaiiauTe Bce 3HaueHUs A, IPU KaIOM M3 KOTOPBIX ypaBHeHHe 8X° + (a - X) +2x* = X—a uMeer

€MHCTBEHHBIN KOPEHb.

19. Haiinute Bce 3HadeHus A , [IPU KA’KAOM M3 KOTOPBIX YUCIIO 9 saBnsercs peICHUEM HCEPABCHCTBA

(x—9)(x—16)\/a—8alog8 (x-8)-9>0.
20. HaiiguTe Bce 3Ha4eHUs A , IPU KKJIOM U3 KOTOPBIX UMEET €AMHCTBEHHOE PEIICHUE CUCTEMA
x2+(y—-4) =16;

\/xz +(y—12)2 +\/(x—a)2+ y? =+a?+144.

ypaBHEHUH

Jlabopamophvie pabomol yueOHbLIM NIAHOM He NPeOYCMOMPEHDL.
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6.2. MeToauyeckne yKazaHus sl BbINOJHEHHs] KOHTPOJIBLHBIX padoT (MUCbMEHHBIX PadoT)

[TucemeHHBIE PaOOTHI MOTYT OBITH IPEICTABIICHBI B PA3IUYHBIX (hOopMax:

- KOHTpoOJIbHasi pabora — oaHa U3 (HOpM NMPOBEPKU U OLIEHKH YCBOCHHBIX 3HAHUH, MOIYyYeHHS
UHPOPMALIUK O XapaKTepe MO3HABATEIbHON JEATENBHOCTH, YPOBHE CaMOCTOSTEIHLHOCTH M aKTUBHOCTH
ydamuxcss B yd4eOHOM mpouecce, 00 3PQPEeKTUBHOCTH METOA0B, (HopM U CIOCOO0B ydeOHOU
JeSITETbHOCTH.

- pedepaT — NUCbMEHHBIN 0K WK BBICTYIUICHHE 110 OMPEesIEHHOM TeMe, B KOTOpOM coOpaHa
uHboOpMallisid U3 OJHOTO WM HECKOJIbKUX HCTOYHHKOB HH(popmauuu. PedepaTsl MOTryT SIBISTHCS
U3JI0’)KEHUEM COJIepyKaHUS HAyYHOU padOoThl, Xy10KECTBEHHON KHUTH U T. II.

- 3cce - MPO3andeckoe COUMHEHHE HEOOIbIIOT0 00beMa U CBOOOTHOM KOMITO3UIIMH, BEIpaXKaromiee
WH/IMBUyaJIbHBIEC BIICYATICHUS U COOOPAXEHUSI MO KOHKPETHOMY IOBOJYy WJIM BOIPOCY M 3aBEIOMO He
NPETEHIYIOMIEe Ha OMPEIENISIONIYI0 NN UCUYEPIBIBAIOIIYIO TPAKTOBKY MPEAMETA.

- QaHHOTHPOBAHUE — IPEJEIIEHO KPAaTKOE CBA3HOE ONMHMCAHHE MPOCMOTPEHHON WM MPOYUTAHHOU
KHUTH (CTaThH), €€ COAEpKaHUs, ICTOYHHUKOB, XapaKTepa U Ha3HAYCHMUS;

- Te3upoBanue — JaKOHMYHOE BOCIPOU3BEACHUE OCHOBHBIX YTBEPKIACHHI aBTOpa 03
npuBJIeYCHHS (PAKTHUYECKOTO MaTepuraa,

- llutupoBaHue — [OCIOBHOE BBIMCHIBAHME M3 TEKCTa BBIIEPIKEK, HM3BJICUEHUM, Haunboiee
CYIIECTBEHHO OTPAXKAIOIINX Ty WK UHYIO MBICIIh aBTOPA,

- KoHncniektupoBanue — KpaTkoe 1 MOCIIe0BATEIbHOE N3JI0KEHNUE COACPIKaHUS TIPOUYUTAHHOTO.

- KoHcnekT — CHOXKHBIH CIIOCOO H3JIOKEHHUS COACPIKAHUA KHUTH WA CTAaTbU B JIOTHYECKOU
MOCJIEeI0BATENbHOCTA. KOHCHEKT akKyMynupyer B ce0e Mpeaplayliie BUABl 3alHCH, I03BOJISET
BCECTOPOHHE OXBATHUTH COACPIKAHUC KHUTH, CTATbH. HOBTOMY YMCHHC COCTABJIATH ILJIaH, TC3UCHI, ACIATh
BBIMKCKY U JIPYTHE 3alHCH ONPEENISIeT U TEXHOJIOTHUIO COCTABIICHUSI KOHCIIEKTA.

- [Inan - 5TO cxema MPOYMTAHHOTO MaTepHala, KpaTkuil (WM MOApOOHBIi) MepeueHb BOIPOCOB,
OTPAXKAIIIUX CTPYKTYpPY M TOCJIENIOBAaTENbHOCTh MaTepuana. [logpoOHO cOCTaBlEHHBINH IJIaH BIIOJIHE
3aMEHSIeT KOHCIIEKT;

- Ipyroe.
npumepHas memamuxa o1 3a0anusn
Ne memovr/mema
6bINOJIHEHUA KOHMPOJIbHBIX
pabom(nposepounvix padbom)
1 cemecmp
1. VYpasnenusa  u | Pemenue ypaBHeHHMii u J3 L L
Hepaeencmea. HEPABEHCTBR. Pewnts ypasHerue ( 3) =81.
2. Hauana Iiomans KPUBOJHHEHHOI Haiitu muionags Gurypsl, orpaHMYeHHON JIMHUSIMA
MamemamuuecKoo 2
Tpamnemum. y=X"+1lmny=2.
ananuza.
. 13sin469° —8cos 341°
3. Anzeopa. ToxxnecTBeHHbIe peoOpa3oBanus. | HaliTu 3HaueHHE BBIpasKEeHUS 19° .
Ccos
4. Ypasnenus  u | Pemenune cucreM ypaBHEHHH WU . |log, (X - 3)— log, y=1,
Pemuts cucremy ypaBHeHHH .
Hepagencmea. HEpPaBEHCTB. X+y=7
5. Hauana | Viccnenosanue (INBINIvL Ha | HaiiTi HauOosbIIee 1 HAaMMEHbIIee 3HAUCHHS PYHKIIUU
Mamemamu4ecKozo HaunOosbIIee HavMeHbIIee )
( )| y=x?—9x2+24x—15 na orpeske [1;3].
ananusa. 3HAUCHHSI.
6. Ypasnuenusn u ] .
nepasencmea. Hauana | Viccnenosanue xopHeit ypasuennii | Jlokasars, uro ypaenenne X° +4X° +8X—13=0 umeer
Mamemamuueckozo C MOMOIIBIO NPOU3BOAHOM. €IMHCTBEHHBIN KOpeHb. HailTh 3TOT KOpeHb.
ananusa.
2,9. 4
X“+1;echu x < E;
7. @ynkyuu [MocTpoenue rpadpmKoB GYHKIHH. Hocrpoiite rpaduk ¢pyrkimn f (X) = -
sinX;eciu x> —.
2
8. Inemennmot Nmeercs Tpu ypHBI. B nepBoii Haxogurcst 5 OenbIx mapoB u
dopmyra MOHOH BEPOSITHOCTH. N . N
KomOunamopuxu, 3 uépHBIX, BO BTOpo —6 Oenbix u 2 4yépHBbIX, B
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CmamucmuKu u Tperbeii —10 OGenmpix mapoB. BeiHEMaOT Hayrag oxWH mIap.
meopuu VYpua BeIOupaercs Toxe Hayran. HalTe BEpOSITHOCTH TOTO,
eepoamuocmeu YTO 3TOT I1ap OCITBIH.

AHanu3  peasbHBIX  YHCIOBBIX
9. Dnemenmol meopuu | JAHHBIX, OPEACTABICHHBIX B BHje | YUYECHUK BBITIHCATT CBOH OLICHKH o
eeposamuocmeii u | 4UCIIOBOM  mocienoBaTeNbHOCTH, | anreope: 3;4;2;5;4;4;5;4;3 . Halinute Moaynp pa3HOCTH
MaAmemamuuecKkoi auarpamM, — rpaHKoOB;  aHalM3 | MeXAy CPEIHMM apu(QMETUIECKMM M MEIMAHON 3TOro psja
cmamucmuku. HHDOPMALIMK ~ CTATUCTHYCCKOTO | MaHHBIX.

XapakTepa.
10 Anseboa [IpakTHKO — OPHEHTHPOBAHHBIE B kakoe konnuecTBo Bojbl HYxHO 100aBuTh 200 rpamm

- Anceopa. 3aa4H. XJIOpHOIT n3BecTH, 4ToObl nomyumwics 10% pacrsop?
2 cemecmp
CKOJIBKO TpaHel MpOXOIUT uepe3:  a) ojHy; 0) IBe; B) TpH;

1. Axcuompl T) 4eThIpe TOYKH, B3ATHIC NPOU3BONBHO Ha KyOe? CKOIBKO
cmepeomempuu u | AKCHOMBI CTCPEOMETPHH U | mockocTel  MOXHO —INIPOBECTH Yepe3 Te K€ TOYKH?
HeKomopble HEKOTOPBIC CIIEICTBHS U3 HUX.
CeOCINGUS U3 HUX. Onpenenurcss JTU  TPH  ITOM  IOJIOKEHHE  IUIOCKOCTH

onHo3HayHO? CrenaiTe pUCYHOK.

[TapanesnbHbie NpsAMBIC B | IIpsmas napasutenbHa guaroHann AC mpsMoyronbHUKa
2. Ilapannensnocmo P p B P MN nap a PAMOYT
npaAMbIX u ggé’;ﬁil;{c;?; HpﬂM;I‘EHMHOE ABCD. Haiinure kocunyc yria Mexay npsamoii MN wu
naockocmelil. nuaroHaneio BD, ecmu AB=5cu; BC=8cm.
MIPOCTPAHCTBE, YrOJI M1y HUMHU.
Uepes  BepmmMHy  OCTpPOTO  yIila  IPSIMOYTOJBHOTO
3. tpeyromsauka /[/ABC ¢ npsmeiMm yriiom C  mpoBezneHa
Ilepnenouxynaprocms | TIepleHUKYIAPHOCTE  NPAMBIX, | yngviag AD | mepleHAMKYISAPHAS IIOCKOCTH TPEYTOMBHIKA.
npAMbIX u | TIpSMOH M IJIOCKOCTH.
N Yemy paBHO paccrosiHue oT Touku D 1o Bepmmnbsl C , ecian
naocxkocmeil.
AC=6cmu AD=8 cm?
Croponsl  TpeyrompHuka paBHel 10;17 u2lem. U3
4. Tepnenauxynap  n HAKIOHHBIC. | gepypppl GONBLIErO yIiia TPEYToJbHAKA NPOBEAEH K €ro
Ilepnenouxkynapnocms | Teopema o TpEX . N
IUIOCKOCTH NEepHeHauKyasp, paBHbii 15 cm. Haiigure
npAMbIX u | IEepHeHIUKYJIpax. YTOJI MexXIy
niaocKocmeil. HpHMOﬁ U IUIOCKOCTBIO. pacCTossHUsA OT KOHHLOB MNEPICHAUKYJIApa 10 60ﬂbﬂleﬁ

CTOPOHBI.

B ocnoBanuu npsamoii mpusmbl ABCDA B,C,D, nexur

MHOTOIPaHHHK. Ipusma. | TpsMoyronbHeli tpeyronshuk ABC , rae yron C=90". B
5. Mnozozpannuxu. IToBepXxHOCTH Npu3MBbL. | cegyennn BCA, yrom BAC =30"; AB=15cmu; AC =6cm.
Brrancnenne o0péMa. . . ..
Haiinute mmomanps OOKOBOH IOBEPXHOCTH TPU3MBI H €&
00BEM.
Uemy paBHa BbICOTA IIPABWIBHOM TPEYrOJIbHON NMUPAaMUABL CO
IMupamuna. IToBepxHOCTH

6. Mnozozpannuxu.

nupamMuabl. Berancnenne o0pEMa.

CTOPOHOI OCHOBaHUsI @ U 0OKOBbIM pedbpom b ? Haiimure eé

00BEM.
7. Bexmoput ¢ B mpsamoyronsHom mapamnenenunene ABCDA B,C D,
npocmpancmee. Ckansproe HPOU3BEACHHUC | AB =1; BC = AA = 3. BbIYHCIIHTE YTOM MEX1y BEKTOPaMH
Memoo koopounam 6 | BEKTODPOB.
npocmpancmeae. AC, u B,C . Cnenaiite pUCyHOK.
s ) umaap. lnomans mosepxHocTn | Bbicota nuinvHapa pasHa 8 cM, paauyc ocHoBauus 1cwm.
. Hununop. . N .
o P HUIHHIpa. Beraucnenue oobéma. Yemy paBHa ILIOIIAAb OCeBOro ceueHus? Haitnnure ero o0béM.
[Mnomanp pa3BEPTKH  MONHOM MOBEPXHOCTU YCEUEHHOTO
Konyc. Ilnomaas mOBEPXHOCTH ,
9. Konyc. KOHyca.  YceuéHHbli  Komyc. | KOHyca paBHa 1507 cm”. Yemy paBHa miomans ero 60koBoi
Beruncienne 06béma. MTOBEPXHOCTH, €CJIA PAINyChl OCHOBaHUN 3 em u 6 cm ?
10. 111 IMap. Ilnomanes moBepxHocTH | JMaMeTp OIHOrO wapa paBeH pajauycy Apyroro mapa. Yemy
. Llap.

mapa. Berancienne o0péMa.

PaBHO OTHOIICHUE UX 006éMOB? OTBET MOSICHUTE.

11. Mooenuposanue.

Brimonnenne MOACIN TCia.
HJIOIlIa,Z[L IMMOBEPXHOCTH.
Brruncinenue o0béMa.

Crenaiite pa3BEPTKY NHpaMuabl, Bce TpaHU KOTOPOH —
paBHBIE MEXIy c000il paBHOOEAPEHHBIE TPEYTOJIBHUKH CO
cropoHamu 5;5;6. Haiigute: 1. nByrpaHHsle yrisl npu eé
BBICOTBI 3. miomaab TOJHOH

pébpax; 2. TUpaMUIbI;
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MOBEPXHOCTH; 4. 00BEM NMUPaAMUIBI.

6.3.KypcoBbie padoThl y4eOHBIM IJIAHOM He NMPeTyCMOTPEHbI.

7. IlacnopTt (poHIA OLIEHOYHBIX CPEACTB VISl IPOBEAEHUS NMPOMEKYTOUYHOM aTTeCTAlNU

00y4aoImuXcH Mo JUCUHUIIMHE (IK3aMeH)

DOoHABI OLIEHOYHBIX CpeacTs, MO3BOJAOIINE ONCHUTH YPOBCHDL cq)OpMI/IPOBaHHOCTI/I

pe3yJabTaTOB OCBOCHUSA NTUCHHUIIJIMHBI, IPEACTABJCHDbI CJICAYIOIIUMHA KOMIIOHECHTaAMHU:

Koo Oman Tun konmpona (mexkywiuit, | Buo xonmpons (ycmmuulii | Inemenmos (Konuuecmeo
oyenusae | gopmuposanusn npomedscymouHbliL) onpoc, RUCLMEHHBLIL | 60NPOCOG, 3A0AHUTL), UIM.
MbIX pesynomamos omeem, NOHAMUIIHBLI
pe3ynoma | (Ne memor) OuKmanm,
mog KOMnblomepHull  mecm,
op.)
Konuuecmeo
PI1 3 9man: 1-6 TeKYIINH I'nmoccapuii (MOHSATHIHBIH 8
MaTeMaTHYECKUM JUKTAHT).
WunuBuayanbHble TUTOBBIE | 25
3a/laHUA.
[TpoBepounsIe pabOTHI. 6
JloMaIiHue KOHTPOJIbHBIE 10
paboTsI.
3auéTtHble pabOoTHI. 5
[Ipaktuko — naboparopueiec | 10
paboTsl.
Uccnenosarensckue 3agaun | 15
IO TOTOBEIM YEepPTEKaM.
Pedepartsr.
Hccnenosatenbekue
MPOEKTHI.
IIpesenTanuu. 1
PM 1 3oman: 1 -6 TEeKYILUN I'moccapuit (MOHATHITHBII
MaTeMaTUIECKUI TUKTAHT).
WupuBuayanbHble TUIOBBIE | 25
3aIaHHA.
IIpoBepouHbie PabOTHI. 6
JlomalHne KOHTPOJIbHbIE 10
paboTsl.
3a4éTHble PabOTHI. 5
[pakTuko — nmaboparopusie | 10
paboTsI.
Hccnenosarenbekue 3anauu | 15
10 TOTOBBIM YepTeKaM.
Pedepartsr. 1
HUccnenoBaTensckue 1
TIPOEKTHI.
IIpesenranuu. 1
PM 2 39man: 1-6 TEeKYIIUN I'noccapuit (MOHATUHHBIN 8
MaTeMaTHYeCKUil TUKTAHT).
WHnuBuayaipHbIE TUMOBEIE | 25
3a/IaHHA.
[TpoBepouHble pabOTHI. 6
JloMariHue KOHTPOJIbHBIE 10

paboThLI.
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3auérHble paboTHI. 5
[Ipaxtuko — maboparopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
T10 TOTOBBIM YEPTEKaM.
Pedeparsi. 1
HUccnenoBatenbckue 1
TIPOCKTHI.
IIpesenranum. 1
PM 3 39man: 1 -6 TEKyLIUH I'moccapuit (moHATHITHBII
MaTeMaTHYeCKUH TUKTAHT).
WunuBuayansHele THIOBBIE | 25
3aJaHusl.
[IpoBepouHbie PabOTHI. 6
JloMaIiHue KOHTPOJIbHBIE 10
paboTHI.
3aqéTHbIC PabOTHI. 5
[pakTrko — naboparopusie | 10
paboTsl.
Hccnenosarensckue 3anauu | 15
IO TOTOBBIM YEPTEKaM.
Pedepartsr. 1
HUccnenoBaTenbckue 1
TIPOCKTHI.
IIpesenTanuu. 1
PIT1 29man: 1 -6 TEKyIIUH I'moccapuit (MOHATHITHBIH 8
MaTeMaTHYECKUM JUKTAHT).
WunuBuayanbHble TUIOBBIE | 25
3aaHusL.
[TpoBepouHsIe pabOTHI. 6
JlomaliHne KOHTPOJIbHBIC 10
paboTs!.
3auéTtHble pabOTHI. 5
IIpaktuko — naboparopusie | 10
paboTEL.
Uccnenosarensckue 3agaun | 15
T10 TOTOBBIM YEPTEKaM.
Pedepartsi. 1
Hccnenosatenbckue 1
HPOEKTHI.
[Ipesenranuy. 1
PIT 2 29man: 1 -6 TEKyILHH I'moccapuit (MOHATHIHBIH 8
MaTeMaTH4eCKHi IUKTAHT).
WupuBuayanbHble TUIOBBIE | 25
3aJ1aHusl.
IIpoBepouHbie PabOTHI. 6
JlomaiiiHne KOHTPOJIbHbIC 10
paboThLI.
3auérHble paboTHI. 5
[pakTrko — naboparopusie | 10
paboTHI.
Uccnenosarensckue 3agaun | 15
10 TOTOBBIM YEPTEKAM.
Pedepartsr. 1
HccnenoBatenbckne 1
TIPOEKTHI.
[Ipesenranuu. 1
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PII 3 1s3man: 1,2,3 TEKYILHUH I'moccapuit (moHATUITHBII 8
MaTeMaTHYECKUH TUKTAHT).
WHnuBuayanpHbIE TUOBEIE | 25
3aaHusL.
[IpoBepouHbie PaOOTHI. 6
JloMarHue KOHTPOJIbHEBIE 10
paboTsL.
3auyérHble paboTHI. 5
ITpaktuko — maboparopusie | 10
paboTHI.
Uccnenosarenbckue 3agaun | 15
10 TOTOBBIM YepTEKaM.
Pedeparsi. 1
HccnenoBaTenbckue 1
TIPOCKTHI.
IIpesenranuy. 1

MIPOMEKYTOUHBIN IIpomexxyrounas arrectanus, 10

KommbroTepHslii TeCT 1o 20 -25
Mmatepuaigam EI'D.

PIl 4 23man: 4 TEKyIIHH I'moccapuit (MOHATHITHBIIH 8
MaTeMaTHYECKUM JUKTAHT).
WNunuBuayanbHble TUIOBBIE | 25
3a7aHusL.
[TpoBepounsIe pabOTHI. 6
JlomaliHne KOHTPOJIbHbIC 10
paboTsl.
3auéTHble pabOoTHI. 5
[pakTuko — maboparopusie | 10
paboTsI.
Uccnenosarensckue 3agaun | 15
10 TOTOBBIM YEPTEKaM.
Pedeparsi. 1
HccnenoBarensckue 1
MPOEKTHI.
[Ipesenranuu. 1

PIl 5 1 9man: 1,2,3 TEKYIIM I'moccapuit (MOHATHITHBTI 8
MaTeMaTHYeCKUH TUKTAHT).
WupuBuayanbHble TUIOBBIE | 25
3aaHusL.
[TpoBepounsle pabOTHI. 6
JlomaliHne KOHTPOJIbHBIE 10
paboTsl.
3auéTtHble pabOTHI. 5
IIpaktuko — naboparopusie | 10
paboTsI.
HUccnenoBatensckue 3agaun | 15
10 FOTOBBIM YEpPTEkKaM.
Pedepartsr. 1
HccnenoBaTensckue 1
TIPOEKTHI.
[IpesenTanuu. 1

MIPOMEKYTOUHBIN IIpomexxyrounas arrecranus| 10

KomnbsroTepHslii TecT 1o 20 -25
Matepuanam EI'D.

PIT 6 23man: 5 TEKyIHUH I'moccapuit (MOHATHITHBIIH 8
MaTeMaTHYeCKUil TUKTAHT).
WHnuBuayaipHbIE TUMOBEIE | 25
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3aJaHusl.

[IpoBepounsie PabOTHI. 6
JlomaliHue KOHTPOJIbHBIE 10
paboTHI.

3auéTHbIC PabOTHI. 5

[pakrtrko — naboparopusie | 10
paboTsL.

Uccnenosarensckue 3agaun | 15
IO TOTOBEIM YepTeKaM.

Pedepartsr. 1

HccnenoBaTenbckue 1

MIPOCKTHI.

IIpesenramnuu. 1
PII 7 3 aman: 6 TEKyIIUI I'moccapuii (MOHATHIHBIH

MaTeMaTHYECKUI TUKTAHT).

WHauBuayanbHble TUIOBBIE | 25

3a7aHusL.

[IpoBepouHbie PabOTHI. 6

JlomaliHne KOHTPOJIbHbIC 10

paboTsl.

3a4éTHbIe PabOTHI. 5

IpakTuko — maboparopusie | 10

paboTsI.

Uccnenosarensckue 3agaun | 15

IO TOTOBBIM YEPTEXKaM.

Pedeparsi. 1

Hccnenosatenbckue 1

TIPOCKTHI.

IIpesenranum. 1
PIT 8 TEKYIIAN WNunuBuayansHble TUIOBBIE | 150

3a/laHUA.

[Ipaktuko — naboparopueiec | 70

paboTsl.

Hccnenosatenbckue 7

TIPOEKTHI.

[Ipesenranuy. 7

20-25

Hroropas arrecTanus.

7.1.

Ouenounvie cpedcmea 01 meKyu,eco KOHMpPOs yCneeaemocmu, RPOMeXHCymouHoll

ammecmauuu no umozam 0C60eHuUA 0ucuunﬂunbt

Pezynomamul oceoenus oucyuniunsl

Ouyenounvie cpeocmea

1 2man

PIT 3

BHaﬂeHI/IC METOJAaMH J0Ka3aTCJIbCTB U aJITOPUTMOB PCHICHUSA; YMCHHUC UX NPUMCHATDH, [IPOBOJAUTH A0KA3aTCIbHBIC PACCYKACHUS B

X0JI€ peleHus 3a1ay.

3naem:

TlonsaTue o Meroze MaTeMaTHYECKON MHIYKLINH.
Ilonumanue CYIIHOCTH MaTeMaTH4eCKON
WHYKLIHH.

AKCHOMBI TEOMETPUH U CTEPEOMETPHH.
ITonumanue CYILIHOCTH aJITOPUTMUYECKUX

1. KakoBa cynHoCTh METOJJa MaTEMAaTHIECKON HHAYKITHH?

2. [IpuBeauTe MPUMEPHI TEOPEM, B JOKA3aTEIbCTBE KOTOPBIX UCIOIB3YeTCs
METOJ MaTeMaTHIECKOW MHTYKIIHH.

3. Kakne TeopemMsbl Ha3BIBAIOTCS MPSIMBIMH U OOpaTHBIMH?

4. Yto0 Takoe yCJIOBHE U 3aKJIIOYECHHE B TeOpeMe?

5. IlpuBeanTe IpUMEpHI MIPSMBIX U 0OPATHBIX TEOPEM.

HpeANUCaHUH. 6. IlpuBenuTe MpUMEpHI TEOPEM, KOTOPbIE HE UIMEIOT 00OPaTHBIX TEOPEM.
7. YTo Takoe alropuT™M NpeanuCcaHnuil UiaH AeHcTBUN? 3anuIIuTe aaropuT™
HaXO0XJICHUS TPOM3BOAHON (QYHKIIMN?

Ymeem: 1. 3anummre anropuTM NpUMEHEHHUs METOJa MaTeMaTHUECKON HHTyKIINH.

YcranaBnuBaTh NPUINHHO-CJICACTBCHHBIC CBA3H;

2. JlokaxxuTe TeopeMy 0 TpEX NepreHAnKysipax (psMyIo 1 00paTHYIO).
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CTPOUTH JIOTHYECKHUE pacCcyXIeHuUs,
YMO3aKJII04eHUs (MHAYKTUBHbIE, 1€yKTUBHBIE, TIO
AHAJIOTUH) U BBIBOJIBI.

BoiaBurate TUMOTE3Bl MPH  PEIICHUH YYCOHBIX
3aa4 M IOHHMAaHHA  HEOOXOAMMOCTH  MX
MIPOBEPKHU.

Oco3HaHHOE BIIAJECHUE JOTHUYECKMMU IECHCTBUIMHU
ONpEENICHUs] NOHATUH.

IIpumeHsATh aNrOpUTMBbl ACUCTBUN MpPU PEIICHUU
3a1a4.

JleficTBOBaTh B COOTBETCTBUU C HNPEIIOKEHHBIM
anroputMoM. VIcTonb30BaHNE aNTOPUTMHYCCKIX
JIEHCTBUH MPU pelICHUH MPAKTUIECKUX 3a]1a4.

3. MoeTr uinm He MOXET OBITh Takas TPEeyroyibHas NMUpaMHIa, Y KOTOPOIi
IUIONIA/Ib OCHOBaHMS PaBHa CyMMe IUIOLIa el ABYX OOKOBBIX IpaHei?

4. TlomymaiiTe M npoaHANM3MPYHTE, KaKWe MaTeMaTHYeCKHE 3HaHWS BaM
MOTYT NOTpeOOBaThCs, €ClM Bbl coOpanuch moWTH: a) B OacceitH; 0) B
MarasuH; B) B OMOIMOTEKY; T) B IUIaHETapH.

5. 3anummure anropuTMbl OCTPOCHMS TpadUKOB IOKA3aTENLHOH H
norapudmmdeckort pyHknuii. B uém cxomcTBo u pazmmyms?

6. CocraBpTe COOpHUK 3a7a4 10 TeMe «PelreHne KBaIpaTHRIX YpaBHEHHI.

Hmeem npakmuueckuii onvim:

MeronamMun  [OKazaTeldbCcTB U alTOPUTMOB
pewenus. [IpuMeHsATh, IPOBOAUTH JOKa3aTeNIbHbIE
paccyxxaeHus B xoje perieHus 3agad. OueHuBaTh

JIOTUYCCKYTIO MMpaBUJIbHOCTH paccymaeﬂnﬁ,
pacrio3HaBaTb JIOTUYCCKHU HCKOPPCKTHLIC
pacCcyKacHus. I'unore3sl u OIIPOBEPIKCHUA.

Konrprpumeps!. Pemenne 3agad Ha moCTpoeHHe,
BBIYHCIICHHE, JOKA3aTEIbCTBO.

1. [ToxGepure MaTepua sl IBPUCTUIECKOI OECEBI IO TeMe:
«Maremaruueckas WHIYKUUS»;  NPEICTaBICHHS 00 aKCHOMAaTHYECKOM
Mmetojie U 0 reomeTpun JlobaueBckoro; «reomerpus EBkiinay.

2. Tlonbepute MatemaTudyeckue (GaxkTbl (TEOpPEMBbI, ONpEAETCHUs u Ap.)
KOTOpBIE UMEIOT IIPHUMEPHI U KOHTPIIPUMEPBHI.

3. PaccmoTpure MmatemaTnueckuit codpusm:

OnuH py0:ip He paBeH 100 komeexk.

1) 1 py6.=100 korm. - 3T0 BepHOE YTBEPKICHHE.

2) 10 py6.=1000 xom.

3) YMHOXHM 00€ 4acTH 3TUX BEPHBIX PABEHCTB, HOIYUNM:

10p=100000xom, otkyna caeayet: 1p=10000kom., T.e. 1p.100kom.

Haiinure ommoky.

4. UccnenoBarenbckuii nmpoekT «OCHOBHBIE METOIbI M NPHEMBI PEIICHHs
YPaBHEHHI B LIENBIX YHCIAX)

5. UccnenoBarenbCkuil MPOEKT «3HAMEHHUTHIE OLIMOKH, AOIYIICHHBIE MPU
JIOKa3aTeJIbCTBE TEOMETPHUECKHX TEOPEM.

6. MccnenoBatenbckuil MpoeKT «3HaAMEHUTBIE CODU3IM»

PIT S5

C(l)OpMI/IpOBaHHOCTB HpeZ[CTaBJIeHPII;'I 00 OCHOBHBIX IHOHATHUAX, HACAX U MCTOJaX MAaTEMATHYCCKOI'O aHaJInu3a.

3naem:
Anzebpa
HarypanbHoe, 1enoe, paiuoHaJIbHOE YHCIIO,
MepuoUyUecKasl apo0b, HpPpaIMOHATIBHOE YHCIIO,
MHOXKECTBO [[eﬁCTBHTeHBHI)IX YHCCII.
Onpenenenne apuPpMeTHIECKOTO KOPHSI

HaTypaJbHOM CTENEHW, CBOMCTBAa KOpHI N—H
CTETIeHH; ONpe/eTICHNEe CTENICHH C PAI[HOHATBHBIM
U JeHCTBUTENBHBIM  IOKa3aTeleM, CBOWCTBA
crenenn. Ormpeznenenue  Jyorapudma  4ucia,
OCHOBHOE jorapupmMuyecKoe TOXKIECTBO;
CBOMCTBa JorapupmMoB; obo3HauCHNE
JNECATHYHOTO ¥  HaTypalbHOTO  Jiorapudma,
3HaKOMCTBO ¢ Tabmuueit bpamuca. Yrom B 1
paauaH, GopMyJbl MepeBojia TPaIyCHOH MEpHl B
pagraHHYIo " Hao000poT. «Ennananas
OKPYXXHOCTB», «IOBOPOT TOYKH BOKpPYr Hadaja
KoopauHaT». OmnpeaeneHne CHHyca, KOCHHYCA,
TaHreHca yryla. 3HaKW CHHYca, KOCHHYCA,
TaHT€HCa B PAa3IUYHBIX dYeTBepTAX. OCHOBHBIC
TPUTOHOMETpHUIECKHe (OPMYIIHI.

Dynkyuu

OcCHOBHBIE CBOWCTBAa M TpPadUKH 3IIEMEHTaPHBIX
¢ynknuid. Onpenenenne QyHKIUM 0OpaTHOW JuIs

naHHOM  ¢yHkiuu. IlpencraBmeHune 00— ux
rpadukax.

Hauana mamemamuueckozo ananusa
Omnpenenenne TIPOM3BO/IHON, (dopmysl

MPOU3BOJHBIX 3JIEMEHTApHBIX (DYHKIUH, NpaBHia
BBIYUCIICHUS IPOU3BOAHOM.

[IpaBuna HaXOXICHHWA NPOHU3BOAHBIX (CYMMBL,
MIPOM3BEICHUS, YACTHOTO, CJIOKHOHN (PYHKITUH).
YrnoBoit k03¢ uITHeHT MPSIMOH, TEOMETPHIECKUI

1.  3Banumure  obOo3HaueHune  oOnacTH  ompeneNeHUs  (QYHKIHMA
y=f (X) (obnactu 3HaueHuit PyHKIUH Y = g ( X) )?
1
2. KakoBa o0macts onpenencHus QyHKIHA Y = — .
X
3. KakoBa o0nacte 3HaueHUs QYHKIMU Y = Sin X
4. Iycts X; <X,. Cpasuure f (Xl) uf (Xz) , ecin

f (X)— BO3pacTaromas (yosrBaromas) ¢ yHKIIHS.

5. Oynkuus y = f (X) UMeeT CHMMETPHYHYIO 00J1aCTh OIIpeAeIeHHS.

6. Kakoe paBeHCTBO HYXHO J0Ka3aTh, YTOObl yCTAHOBHTh €€ HEYETHOCTD
(aétHOCTB)?
7. SIBnsiercst mu 9€THOM Wi HedETHOH QyHKIMS Y =19 X ?

8. JloikHa 1M TOYKa JKCTpEMyMa INPHHAIIICKATh OOJACTH ONpPEACICHHUS
(hyHKIMA (00TACTH ONpeeTICHHsI TPOU3BOTHON (BYHKIIHN)?

9. Beipasure npupaiuenue Gpyuakuun Y = f (X) gepe3 X, U AX.

10. Yemy paBna mpousBonas pyukuun y=K-x+C .

11. Hanmumute ypaBHEHHE KacaTelbHOW K Tpaduky GyHKIHH Y = go(x) B
TOYKe ¢ abcuuccoit 2 .

12. Hanumure hopMyJibl HHTETPUPOBAHUS j.dX .
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CMBICJT TIPOM3BOJHOM, ypaBHEHHE KacaTelbHOW K
rpaduky  QyHKIUH. [Ipusnak  yObIBaHHs
(Bo3pactanus) (QYHKIWH, MOHATHE «IIPOMEKYTKH
MOHOTOHHOCTH (QYHKIUH». OIlpeneiacHne TOYeK
MakCUMyMa ¥ MHHHMYMa, IPHU3HAK JKCTPEMyMa,
OTIpeNeIeHHe CTAllHOHAPHBIX W  KPUTHYECKHX
Touek (QyHKIMH. CXeMy UCCIeTOBaHUS (DYHKIHH.
AJTOPUTM  HAXOXKICHHWS  HAaWOONBIIETO |
HAVMEHBIIIETO 3HAYCHUU (YHKIMH Ha OTpe3Ke.

Omnpenenenne U OCHOBHBIE  CBOHCTBa

nepBooOpa3HOH. Tabmuiy  mepBooOpa3HEIX,

HpaBmiIa WHTETPUPOBAHHUS. Qurypy -

KpUBOJIMHEHHass  Tpameuus.  TeopeMy Ul

BBIYHCIICHUS mIomanen KpUBOJIMHEMHON

Tpareru. OmperneneHue nudpepeHIIMPOBAHHOTO

ypaBHEHHS.

Ymeem: - \/m
Anzebpa 1. KakoBa o0macTh onpeneneHns GyHKINH Y = .

BBINIOJIHATH apu(MeTHUECKHEe JACHCTBUS, codeTas
YCTHBIE M NUCBMEHHBIC TPUEMBI, IPHUMEHEHHUE
BBIYHCIIUTEIBHBIX YCTPOWCTB; HAXOAUTH 3HAUCHHS
KOpHS ~ HAaTypallbHOM  CTeNeHHW, CTENeHH C
pannoHaIbHBIM HOKazaTeJseMm, Jorapudma,
UCTIONB3YS MIPU HEOOXOJAUMOCTH BBIYHCIUTENIbHbIC
YCTPOICTBA; MOJIb30BATHCS OLIEHKON M NPUKHUIKON
IpU TNPAaKTHYECKWX pacdyeTax; MpPOBOAUTH MO
M3BECTHBIM ¢dopmymam u TpaBUIIaM
npeoOpa3oBaHus OYKBEHHBIX BBIpa’KeHNUH,
BKJTIOYAOLINX CTEIIEHH, PAIUKaJbl, JOTapu(pMbl U
TPUTOHOMETPUYECKHE  (YHKIUH;  BBIYHCIATH
3HAQYEHHs YHCJIOBBIX W OYKBEHHBIX BBIPRKEHHH,
OCyLIECTBIISII  HEOOXONUMBIC IOJCTAHOBKH H
npeoOpa3oBaHusl.

Dyukyuu

ONpe/esaTh 3HayeHUWEe (YHKUUM 10 3HAYCHHIO
apryMeHTa IpH pa3IMYHBIX CHOCO0ax 3agaHus
¢yHKIMM;  CTPOMTh  TpadUKH  W3YYCHHBIX
¢yHKOMA;  OmHMCHIBaTH 10 rpaduKy U @
npocmetiuux cayyasx no ¢opmyie TOBEICHHE H
cBOHMcTBAa (YHKUMH, HAXOOUTh M0 TpaduKy
(yHKIMM HanOOBIINE M HAaNMEHbBIINE 3HAYCHUS;
pewmiath  ypaBHEHHs, MNPOCTEHIINE  CHCTEMBI
YPaBHCHHM, UCIONB3YS CEOUCMEA (DYHKYULU U UX
epaguxos.

Hauana mamemamuueckozo ananuza

BBIYHUCIIATh  NPOM3BOJHBIE U  NEPBOOOpA3HbLE
AJIEMEHTapHBIX (DYHKLUI, UCIOIB3Ys CIIPAaBOYHBIC
Marepuaibl; HCCIE0BaTh B MIPOCTEHIINX CIydasx
¢$yHKINH Ha MOHOTOHHOCTb, HaXoJUTh
HanOoJIbIINe ¥ HAaUMEHbIINE 3HA4eHUs (QyHKuui,
CTPOUTH TpaUKH MHOTOWIECHOB U ANPOCMEUUUx
PAYUOHANLHLIX  (DYHKYUi € WCIIOIH30BAHHEM
annapaTa MaTeMaTHYeCKOro aHaju3a; BBIYUCIATH
B HPOCTEHIINX cirydasix TUIOLIA M c
MCTIOJIb30BaHUEM TIEPBOOOPA3HOM.

1+4x+3

2. Haiinute Touky mepeceuenus: rpaduka pynkuumn Y= 3X+15 ¢ ockio

abcrmcce.

(3/§+3ﬁ)-(«/ﬁ+«/5)2
324 + 3f56

sin65° -c0s85° —sin85° - cos65°

sin55°-c0s 35° + sin35° - c0s55°

3.Brruncnure

4. TIpeoOpa3zyiite

tg X; ecnu x < z
5. Iloctpoiire rpaduk ¢pysknun f (x) =

.
’

. T
sin X;eCmeZE.

6. U3 mpsimoyrojpHOTrO JrcTa kene3a pasmepom 30 Ha 50 em 1o yriam

BBIPE3aJIU KBaJpaThl CO CTOPOHOM X CcM U U3 IOJYYEHHOH 3arOTOBKHU B

(opmMe «KpecTa» COTHYIH KOPOOKY TNPSIMOYTOJIbHOH (OpMBI BBICOTOM
paBHOH X cm . Bplpasure 00BeM IOIyYEeHHOW KOpOOKH Kak (DyHKOHIO OT

NIEPEMEHHON X .

7. UccnenyiiTe Ha MOHOTOHHOCTh (YHKIHIO. B oTBere ykakure AIHHY

[POMEKYTKA yObIBAHUS Y = (X2 - 3) e,

8. N300pasure Gpurypy, orpaHuuEeHHYIO JUHUSIMU Y = (0 ,5)X ;y=1;x=3.

Haiigure miomanb 3Toi GUrypsI.

HUmeem npakmuueckuit onvim:

Anzeopa

MPAaKTUYECKUX PACUYeTOB MO (opMyiIaM, BKIIOYAsS
¢dopMyTBI, comep)Kaliue CTENeHH, PpaJauKabl,
JOTapu(Mbl W TPUTOHOMETPHYCCKHE (DYHKIUH,
UCTIONIBE3YSl TIPU  HEOOXOIMMOCTH CIPABOYHBIC
MaTepuajgbl M OPOCTEHIINE BBIYUCIHUTEIbHBIE
YCTpOICTBa;

ONMKCAaHHUA C TIOMOUIbID (PYHKIUA pPa3IMIHBIX
3aBHCHUMOCTEH, TPEACTaBICHUS HX TpadUIeCKH,
MHTEPIIPEeTany rpauKOB.

Hauana mamemamuuecxkozo ananusa

Pemenne mnpukiIagHBIX 3amad, B TOM UHCIE

1. Ha rpaduxe nzobpakeHa 3aBUCUMOCTh

KPYTAIIEr0 MOMEHTA JBUTATeNs OT uncma |

ero o6oporos B MuHyTy. Ha ocu abcumce |, T
OTKJI/IBIBAETCS YUCIO O0OPOTOB B MHHY- |00
Ty, Ha OCH OpJMHAT — KPYTAMIUNA MOMEHT | * |
B H/m. Ckopocts aBTOMOOMIS (B KM/4) :1
NpUOIMKEHHO BhIpaxaercs (GopMynoi | =+

140 4

V=01036n , Tne N— u4wucio 060p0TOB 0 1000 2000 %000 4000

5000

6000
06/mun

nBuratens B MuHYTy. C Kakoil HanmMEHb-

el CKOPOCTHIO JIOJDKEH ABUTAThCS aBTOMOOWIIb, YTOOB! KPY TSI MOMEHT

obut He Menbiie 120 H/ m? OTBer paiiTe B KHJIOMETpax B Yac.

2. Ab00M rpadruecKuX NpeICTaBICHUH dJIEeMEHTAPHBIX (DYHKIIHIA.
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COLMAIFHO-9)KOHOMHYECKIX M (HU3WdYecKnx, Ha
HanOONbIINE ¥ HAWMCHBIINE 3HAYCHHWS, Ha
HAXOKICHNUE CKOPOCTH U YCKOPEHHS.

ITpumensaTh dbyHKIIMOHANTBHO-TpaduecKne
OpEeACTAaBICHUS] JUIS  ONKMCAaHWS W aHaiM3a
3aKOHOMEPHOCTEHH, CYIIECTBYIOIIMX B
OKpPYXKAaIOIIEeM MHPE U B CMEXKHBIX MPEIMETAX;
MOCTPOCHHE W  WCCICOBAHMC MAaTeMATHYCCKHUX
MOZCNICH W  WUCHONB3ysS TPU  HEOOXOIMMOCTH
CIIPaBOYHBIC Marepuabl u MPOCTEHUIINE

BbIYHCIIUTCIIBHBIC yCTpOﬁCTBa.

3. TBopueckuii mpoekT «ONHCAHUS C MOMOIIBIO (YHKIHN Pa3InIHBIX
3aBHCHMOCTEH, HHTEPIPETANH IPahUKOBY.

4, Tsopueckuiét mpoekT «MccrenoBanue
MIPOU3BOHOIN.

5. TBopueckuii poekT «Ilnomaas KpHBOIMHEHHON Tpaneum.

6. TBopueckmii mpoekT «[IpunoskeHus MPON3BOTHON U HHTETPAJIay.
7. TBOpUECKHH MPOEKT «ANreOpandecKuii TpeHAKEP».

GyHKIME C  MTOMOIIBIO

2 sman

PII 1

C(IJOpMI/IpOBaHHOCTL Hpe}lCTaBJ’IeHI/Iﬁ O MaTCMaTHKC KaK 4YacCcTH MI/IpOBOﬁ KYyJbTYpbl U O MCECTC MAaTCMAaTUKU B COBpeMeHHOﬁ
IMUBHUIIM3aIIMH, O crioco0ax OMUCaHus Ha MAaTEeMaTHUECKOM SI3BIKE SIBJICHHUI PEAITBHOr0 MHpaA.

3naem:

MaremaTtnka Kak 4acTb MUPOBOW KYJIBTYpPBHI U €€
MECTO MAaTeMaTUK{d B COBPEMEHHOW LMBUIM3ALUU
(dpabyna 3amau c UCTOPHUIECKUM COJIEPIKAHHUEM).
ANTOPUTM pEIICHUSI TEKCTOBBIX U
apudmernyeckux 3aaad. [ papuyeckoe
npezcraBicHre nHGopMary. OyHKITIH.

1. Bel — nmucrieTdep aBTONapkKa, claeTe 3K3aMeH Ha MPOQIPHUTOAHOCTD.
berno npounraiite Tekct 3amaun. Kakoit mndopmanuu He XBataer Iy ee
pemenua? «/3 AByx NyHKTOB A u B HaBcTpeuy nApyr Ipyry Bbl€XaiH
rpy3oBas U jerkoBas MamuHbel. B mynkre C oHu BerpeTmiuchk. CKOPOCTb
JIETKOBOW MamHbl Ha 20 KM/4 OoJbIIe CKOpOCTH rpy3oBoi. Haiimure
CKOPOCTH 00€uX MallIiH, ECIIH PACCTOSIHUE MKy MyHKTaMu 200 KM».
[MoguepkHUTE MPAaBWIBLHBIN OTBET:

1. CxopocTh Tpy30BOI aBTOMALIIMHBI.

2. CKOpOCTh JIETKOBOM aBTOMAILIUHBI.

3. Bpems, koTopoe Obuta B My TH KaXkAas MalliHa.

4. MecTto BCTpeur Irpy30BOil U JIEFKOBOM MallIMH.

2. M Omavmmiickux urp B Counm OblTa TOCTPOCHA YHHKAJIbHas Tpacca
«Cankuy». [Inuna nenoBoro xenoba 1814 merpo. OnuMnuiickue 4eMIHOHBI
o 6o6cnero Anexcanap 3yokoB, Anekceir BoeBoaa npouutu ee B 2014 rony
3a 3,4539 mun. KakoBa CkOpOCTh ABHXKCHHUsS 000a B KM/4.

3. Bo Bpemst BOIHBI XHTENU pecrnyONUKH BHECIN KPYIHbIE CyMMBI Ha
npuodpereHne 00CBOI TEXHHUKH. J[eHEKHBIX B3HOCOB OBLIO C/IEIAHO BCEro
Ha 170 mmwmmonoB pyoOumeii. Kommynmer A. I'. TaszoB BHec 105 ThICSY
pyOureit Ha mokymky camoieta s ['epost CoBerckoro Coro3a Anekcanzapa
KoueroBa. CKOJIBKO MPOIEHTOB OT OOIIEH CYyMMBI 3TO COCTaBISACT?

4. IMoncuwnraiite, CKOIBKO TPaMMOB BECUT BOEHHas mMaiika xjeba 1/8 gactp
OyxaHku xJieba maccoii B 1 kr?

5. Hapsmy c [&eHeXHBIMH CpEICTBaMH KOJXO3HHKH BHECIH B (OHJ
Coserckoit Apmun 1200 ThICSY TymoB 3epHa, 1150 Teicsiu mymoB Msca,
MHOI'O MOJIOKa, Macia, KapTodens, OBOIIEH, OTHpaBWIM (PPOHTOBHKAM
6onee 300 ThIcAY MPEeIMETOB TEIUIOW ONEXIbl M OOYBH, COTHH THICSY
MOJapKOB. Y3HaiTe, CKOJLKO Kr 3epHa U Msca Obuto ortmpasieHo? (1
myn=16 kr).

6. K nery 1943 roma B coctaBe JCHCTBYIOIICH apMUU OBLIO CBBIIIC 6 MITH.
400 TpIC. 9enoBek, 105 Tric. opyauii 1 MuHOMETOB, 2200 GOCBBIX YCTaHOBOK
[0JIEBOM peakTuBHOM apTwiiepun, 10, 2TbIC. TaHKOB M CaMOXOAHO-
apTHJUICPUIICKUX yCTaHOBOK, cBbime 10 ThIC. OOEBBIX CaMOJIETOB.
Brluncnure NPOIEHTHOE OTHOLIEHHE KaXJIOTO BOOPYXKEHHS K 00meMmy
KOJIMYECTBY NEPEUHCICHHBIX BOOPYKEHHH.

Ymeem:

Co3nmaBath, TPUMEHATH M  NHPeOOPa3OBHIBATH
3HAKOBO - CHUMBOJIHYECKUE CPEACTBA, MOJAEIH U
CXEMBI IS PeHICHNUs YIEOHBIX U MMO3HABATEIbHBIX
3amad. [IpumeHsTh MaTeMaTHYeCKUX METOMBI IS
pemeHns COAEP)KAaTeNbHBIX 3a7ad W3 Pa3IHIHBIX
oOmactell HaykHn © TPAKTHUKH. Pemenne
TEKCTOBBIX 3aJad ajreOpamdecKuM METO/OM.
Wnrepniperanmst pesynsrata, OTOOp pEIICHHMI.
Pemars mnpuximagHele 3amaud, B TOM 4HCIE
COILIMAIIBHO- HKOHOMHYECKOTO U  (HU3MYECKOTO
XapakTepa, Ha HauOONbIINE W HaUMEHBIIHUE
3HAYEHUs], HA HAXOXIEHUE CKOPOCTU U YCKOPEHUSI.
Hcnons3oBanue cBOMCTB (YHKIHMH MPH pEIICHUH
TEKCTOBBIX, (HM3MYECKMX ¥ TE€OMETPHYECKUX
3a7ad.

1. Ha mnarpammMe nokasaHa cpeJHEMECIIHAS TEM- [ =
nepatypa B Hixkaem Hosropone (I'oppkom) 3a -
kaxapiid Mecsiy 2004 roga. [1o ropuzonTanu yka-
3BIBAIOTCSI MECSIIBI, 110 BEPTHKAIN — TeMIIeparypa
B rpaaycax Lenscus. Onpenennte mo guarpaMmMe
HaMMEHBIIYIO CPETHEMECSIUHYIO TEMIIEPaTypy B
2004 roxy. OTBeT naiite B rpaaycax Llenncus. -
2. Ha rpaduke m3obpaxkeHa 3aBUCUMOCTb KpPYTsi- :
IIETO MOMEHTA IBHUraTelss OT 4HUCla €ro

oboporoB B MuHyTy. Ha ocu abcuuce or- |™

KJ1a/IBIBAETCS YMCIIO 000POTOB B MUHYTY, |w| |

Ha OCH OpJIMHAT — KPYTALIMH MOMEHT B | / \

H . CKOpPOCTH aBTOMOOHIIS (B KM/4) TPH- |4 | | | |
OIIKeHHO BBIpa)KaeTCs dopmynoit | © \
v = 0,036, re N — YKcI0 06OPOTOB ABH- |

0 1000 2000 3000 4000 5000 6000
06/mun

rarens B MuHYTYy. C KakoW HaMMEHbBIIECH
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CKOPOCTBIO JIOJKEH JIBUTATHCS aBTOMOOWIIb, YTOOBI KPYTAIIHA MOMEHT OBbLI
He MeHbIe 120 H m? OTBer paiiTe B KUIOMETpax B 4ac.

3. Ilnanera 3emus nBrxKercss BOKpYr 3Be3asl CONHIE MO OKPY)KHOCTH
pamuycom 150 muH. kM. KakoBa umnHa e€ opoutsl? Uucno m oxpyriure 10
COTBIX.

4. Ha onmumnuazne B CouM Ha COpPEBHOBAHMSX IO INOPT-TpeKy Bukrop AH
3aBoeBalI 30;10T0 Ha auctaniuu 500 M c pesymsratom 41,312 cex, OpoH3Y
Ha auctanmuu 1500 M ¢ pesynapratom 21,15062 mun. KakoBa cpemmss
CKOpOCTh cropTcMeHa B KM/4? CKOJIBKO KpyroB IpPOIIEN CIHOPTCMEH Ha
BTOPOM OWCTAaHIWMH, €CIM CTaHAApTHas MJIHHA OKPYKHOCTH TPACChI
cocrasmster 111,12 metpos?

5. CrupanpHas MalInHa TIPH OTXKUME AeiaeT 6 000pOTOB B CEKyHITy. DTO Ha
3600 oboporoB B 4Yac Oosblle, 4eM KOJMYECTBO OOOpPOTOB, KOTOpBIE
BBITIOJIHSET (PUTYPHCT MPH YETBEPHOM TyJryre. Kakoe konndecTBo 000poTOB
B CEKYH[Iy BBIIIOJIHSIET UI'YPUCT U YETBEPHOM TYJIyre?

6. [Tomorure Gepmepy paccuuTaTh 3aTpaThl Ha IOCEB MIICHHUIBI Ha MOJIE
wronianpio 40 ra, UCIOB3Ys CPETHECTATHCTUUECKHE TaHHBIE!

[Inomane monsg — 40 ra;

Tpakrop MT3-82 — 1| m;

Hopwma BriceBa sipoBoii mmeHnns! Ha 1 ra — 1,5 15

Croumocts | nertrepa nmeHus! — 900 pyo.

ITpon3BOIUTENEHOCTH TPAaKTOpPa (BCHAIIKA M ITOCEB) — § r'a/ICHb;

Bpewms paboter — 10 u/meHs;

Pacxop Tormusa — 12 n/gac;

Croumocts 1 11 Tormmsa — 30 py6/7;

Omtata tpyaa — 1000 py6/aeHs.

Hmeem npakmuueckuii onvtm:

Maremarrka Kak 4acTb MUPOBOM KYyJIbTYphl U €&
MECTO MAaTECMAaTHUKU B COBpeMeHHOﬁ IUBUIJIN3AalIUH.
HpI/IMeHeHI/Ie MATEMAaTHUYCCKUX METOA0B IS
peIlIeHI/IH CouepmaTeanmx 3aga4 U3 pa3anH1>1x
obOmacTedl HayKuM W TpakTHKH. HHTepmperarus
pe3ysbTarta, y4eT peajbHbIX OrpaHUYEHUI.

1. TBopueckuii MpoeKT «3apoXkIeHUE anreOpsl B HeIpax apuMETUKH. AJl-
Xopesmuy.

2. Topueckuii mpoekT «Poxxnenne OykBeHHoH cumBonuku. [1. ®epma, O.
Buer, P. JlexapT».

3. TBopueckwmii npoekT «McTopus Bonpoca o HaxoxAeHHH GopMyI KopHer
anredpanvyecKkux ypaBHEHUH, HEPa3pEIIUMOCTh B PaJUKaIaX ypaBHEHUN
crerieHy, Oonpmeit yeteipex. H. Tapranss, [Ix. Kapmano, H. X. A6ens, O.
Tamya».

4. TBopueckuii mpoekT «Vcronp30BaHUE TPONU3BOTHON IS HAXOXKICHHS
HaMITy4IlIEro pelieHus B IPHUKIIAJHBIX, COLMAIBHO - SKOHOMHYECKHIX
3aadax».

5. TBopueckwuii mpoekT «Vcmonp30BaHue CBOMCTB U rpa)UKOB (QYHKITUH MTpH
pElIeHNH ypaBHEHUI.

6. TBopueckuii mpoekT «[IpakTHKO — OPHEHTUPOBAHHBIE 331a4YH 110
Mmatepuanam EI'O».

PII2

C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBHCHI/Iﬁ 0 MaTeMaTHYSCKUX MOHATHUAX KaK O BaXKHEHIIINX MaTeMaTHICCKHUX MOACIAX, ITO3BOJIAOIINX
OIIMCBIBATH U U3Yy4YaTb PA3HBIC IIPOLECCHI U ABJICHUSA; TOHMMAHNUC BO3MOKHOCTH AKCUOMATHYCCKOTO ITOCTPOCHUA MATEMATUYCCKUX

TEOPHUH.

3unaem:

IlepBoHauanpHOE TpeacTaBiIeHHE 00 HACSIX U O
METOZaX MATEMAaTHKH KaK YHHBEPCAJIbHOM SI3BIKE
HAYKH U TEXHUKH.

Hemnpre gncna. J{poOu, MpOIEHTH, pallHOHATHHEIC
gucna. Moaynb (aOComoTHAs BEHYIHA) YUCTIA.
JleticTBUTENIBHBIC yucia. Beckoneunrie
JIECSITUYHBIe Apo0u. Pacimpenne MOHITHS YHCTa:
HATypaJbHEIC, LIeJIbIE, panroHaIbHEIC "
UppalnyoOHajbHbIC YHCIA. lleproanveckue |
HETIEPHOAMYCCKHE IECATHYHBIE ApoOH. Momyin
quca.

1. Kakoe u3 uncen sIBIIeTCs HeIbiM?
A) 4,3 b5) 0,33 B) -12 I) 13,7
2. Kakoe u3 4ncen sSBISIOTCS UpPaluOHATBHEIM?
A) 1,34 B) 3,4(85) B) 5,1011011101111... I) 1560

3. UppaumonanpHbIC 9rCIa — 3TO. ..

A) 4ucina, mpeAcTaBUMbIE B BU/I€ OOBIKHOBEHHOH HECOKPATHMON Ipo0u.
b) gncna npeacTaBUMbIE B BUAE JECATUIHOMN TpOOH.

B) uncna, mpeacraBuMble B BUAEC OECKOHEUHOM MEPUOIUIECKON APOOH.
I') aucna, npencTaBuMbIe B BUJIe 0CKOHEYHON HETIEPHUOINIECKON TPOOH.
5. llepuox mpodu 3,4183183183 pasew...

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

4. JleWicTBUTENbHBIC YHCTIa 0003HAYAIOTCS OYKBOMH

A Z B)Q B R I)N
5. ParmonansHbIe YUCTa — 3TO. ..
A) ducna, mpecTaBUMbIe B BUIe OECKOHEYHOW HENMEPHOANIECKOH Tpoou.
b) gucna, npeacTaBUMBIE B BHJIE OOBIKHOBEHHOW HECOKPATUMOM IpOOH.
B) uncna, ucronbp3yeMble IpH CUETe.
I') yucna, npeacTaBUMBIE B BUIE€ JECATHYHOM ApOOH.
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6. ParoHanpHbIC YKCaa 0003HAYAIOTCS OYKBON?
A Z B)Q BR I)N
7. Kakue uncna ob6o3naqatorcst Oyksoir Z ?
A) paunoHanbHble yucia; b) neiCTBUTENbHBIC YUCIIA;
qHCIIa; I') nenpie yucia.

B) natypanbHble

Ymeem:

Bugerp MaTeMaTHdecKyo 3agady B JAPYTHX
JVUCIUIUIMHAX, B OKPYKaIOIIEH KHU3HY;

yMEHHSA MOHNMATh " HCTIONIb30BaTh
MaTeMaTHYECKHe cpeacTBa HarJAHOCTH
(pucyHKH, dYepTeXXd, CXeMBl H JAp.) A

WUTIOCTPAINH, HHTEPIPETALNH, apTyMEHTAIHN;
COCTaBJIATh MaTeMaTH4YeCKHe MOJEIH U  PpeIlaTh
NPakTUKO - OpPUEHTUPOBAHHBIE 33Ja4d U3
pa3nuuHBIX oO0jacTeii HAayKd W IMPaKTHYECKOH
JeSITEIbHOCTH.

1. Banouka iorypra crour 14 pyOGmeit 60 komneek. Kakoe HamOousblee
KOJIMIeCTBO OaHOUYEK HorypTa MOXHO KymuTh Ha 100 pyOmeirt?

2. lns pemonTa TpedyeTcst 63 pynoHa oboeB. | mayka Kiest paccunTana Ha 6
pynonoB. Kakoe MHHHManbHOE KOIMYIECTBO NMadek OOOWHOTO Kies Hy>KHO
KyIUTbH JJIs1 TAKOTO peMOHTa?

3. AHg Kynnia poe3HOH OnteT Ha MecsI U cenana 3a Mecsn 41 moe3nky.
Ckonpko pyOseit oHa COKOHOMMIIA, €CITH Ipoe3aHoi omiet ctout 580 pyo-
nei, a pazoBas noesznka — 20 py6neii?

4. Mama ornpaBmia SMS-cooOmeHns: ¢ HOBOTOJHUMH MO3/paBJICHUSIMHI
cBouM 16 apy3psam. Croumocts oHOro SMS-coobmenus 1 pyons 30 xore-
ek. Ilepen ormpaBkoii coobmieHust Ha cyety y Mamm Obuto 30 pyoOueii.
CkoubKo pyOuieit octanercst y Mamum nociie OTIpaBKy BceX COOOIIeHN?

5. aBen VBaHOBHMY KynHJ aMEpUKaHCKHH aBTOMOOWIb, CIIUAOMETP KOTO-
pOro MOKa3bIBa€T CKOPOCTh B MIJISX B 4Yac. AMEpHKAaHCKas MIJIS paBHA
1609 M. KakoBa ckopocTh aBTOMOOWIII B KHJIOMETpax B 4ac, €CIIHA CIHIIO-
METp MOKa3bIBaeT 65 Muwib B yac? OTBET OKPYIJIUTE /0 LIEJIOTO YUCIA.

6. YcraHOBKa JBYX CYETYMKOB BOIBI (XONOTHOH M Topsueit) ctout 3300
pyOneii. Jlo ycTaHOBKH CUETIMKOB AJIEKCAHJp IUIATHI 32 BOAY (XOJIOJHYIO
u ropsayto) exemecstuno 800 pyOneit. [Tocne ycTaHOBKM CUETUMKOB OKa3a-
JIOCh, UTO B CPEHEM 32 MECSI OH pacxoayeT Bojbl Ha 300 pyOreil MeHbIIe
npu Tex ke Tapudax Ha Boay. 3a Kakoe HaMMEHbIIIee KOJUYECTBO MECSIICB
IpH TeX ke Tapudax Ha BOAY YCTAaHOBKA CYETIMKOB OKYIHTCS?

HUmeem npakmuueckuit onvim:

I'pacduueckas HHTEpIIpEeTalus YPaBHECHHUH,
HCPABCHCTB C IBYMs HCU3BECTHBIMU U UX CUCTEM.
MogenupoBaTh peajibHbIE CHUTYallUd Ha SA3bIKE
anreOphl, COCTABISITH YPAaBHEHUS M HEPaBEHCTBA
MO YCJIOBHIO 33Ja4d; UCCIEN0BATh MOCTPOCHHBIE
MOJIETIH C UCTIOJIb30BAHHUEM aIllapara anreOpsl.
MognenupoBaTb peallbHblE CHUTyallUd Ha sI3BbIKE
TEOMETPUH, UCCIEA0BAaTh NOCTPOEHHBIE MOJENHN C
UCIIOJIB30BAHUEM TE€OMETPUUYECKUX MOHSATHH U
TEOpEM, anmapara anreopsr; pewatb
MPaKTUYCCKUEC 3a/la4U, CBA3AHHBIC C HAXO0XKICHUEM
r€OMETPUIYCCKUX BCIIMYNH.

1. TBopueckuii mpoekt «Yucna ®ubonayun. CBoiicTBa U IPUMEHEHHE TPU
pEIIeHUH 3a7a4.

2. Tropueckuii npoekt «Yuciaa Mepcena. CoBepuieHHble uncia. Teopema
Ditnepay.

3. Tsopueckuit mpoekt «Ymcma DpobeHmyca.
®opmyna J[>KOHCOHAY.

4. Tsopueckuii mpoekT «['padrueckas WHTepIpeTanus ypaBHECHUN,
HEPABEHCTB C IByMs] HEU3BECTHBIMH U UX CHCTEM.

5. TBopueckuii mpoekT «MoenTMpOBaHNE PeabHBIX CUTYallnH Ha S3bIKe
anreOpsl ¥ TEOMETPHI».

6. TBopueckuii mpoekT «[IpakTHKO — OpHEHTUPOAHHBIE 33a4H 110
TEOMETPHMY.

Teopema CunbBectpa.

PIT 4
Brnagenue craHmapTHeIMEM NpHUEMaMHU  pEILEHUS

palMOHAJbHBIX W HUPPANHMOHAJIBbHBIX, [IOKa3aTCJIbHbIX, CTCHCHHBIX,

TPUTOHOMETPUYECKHX YPAaBHEHUH M HEPABEHCTB, UX CHCTEM; UCIONb30BaHUE FOTOBBIX KOMIBIOTEPHBIX IPOTrPAMM, B TOM UHUCIIE
JUIsl IOUCKA IIYTH PELIEHUs ¥ MIUIIOCTPAllMU PELICHNs YPABHEHUN U HEPABEHCTB.

3naem:

Ypasuenus u nepasencmea

OIIPEJCIICHUE DPABHOCUJIbHBIX YPAaBHEHUM, KOrIa
TIOABJISIFOTCA HOCTOpOHHI/Ie KOpHI/I, HpOI/ICXOJII/IT

moTrepsi  KOpHeH;  ompejeleHne U BHUJBI
UpPPaIOHATHHOTO, MOKa3aTeNbHOT O,
JOTapUPMHIECKOTO, TPUTOHOMETPUUECKOTO

YpaBHEHMI, HEPABEHCTB U UX CHUCTEM; OCHOBHBIE
NpUEeMBbl (ITOPUTMBI) pEIIeHUS ypaBHEHHH WU
HEpPaBEHCTB.

1. TToxbop uHpopMaIMu K IBpUCTHICCKOH Oecerne mo Teme «Teopus
YPaBHEHUH U HEPABEHCTBY.

2. OMHAKOBBIE JIM PELICHUS UMEIOT HEPaBEHCTBA

X=5

il >0u (X—5)-(X+ 1) > 0 . PaBHOCHJIbHBI JTH OHH?
3. CocTaBbTe QJITOPUTM PEIICHHUS IPOCTEHIINX TPUTOHOMETPUIECKUX
YpaBHEHHUH.
4. CocTaBbTe QITOPUTM PEIICHHs IIPOCTEHILINX TOKAa3aTeNIbHBIX YPABHEHUI.
5. CocTaBbTe aNropuTM PEmIeHUS NPOCTEHIINX JOTapH(PMHIIECKIX
YpaBHEHUH.

6. CocTaBbTe aJITOPUTM PELICHHUS IPOCTEHIINX UPPALUOHATBHBIX
YpaBHEHHUH.

Ymeem:
Ypasnenun u nepasencmea
pewatb  pauuoOHajJbHbIe, MOKa3aTEeJNbHbIE U

jgorapuMUYecKue YpaBHEHHS W HEPaBEHCTBA,
npocmetiuiue UppayUoHanbHsle u

mpucoHomempu4deckue ypaeHeHus, ux cucmemal,

1. Pemmure ypaBHEeHHE
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COCTaBIATh yYPABHEHHS U HepdGeHCmed  TIO
YCIIOBHIO 3aja4u; HCTIONIb30BAaTh ISt
NpUOMMKEHHOTO ~ PEIICHWS]  YpaBHEHUH W
HEpaBeHCTB (TpadUUIecKuil MeTon); H300paXkaTh
Ha  KOOPIMHATHOM  TJIOCKOCTH  MHOXECTBA
pELIeHN IPOCTENILINX YPAaBHEHUIA U UX CUCTEM.

« 16
2"+ —210;
2. Pemnte crcteMy HEpaBEHCTB 2%

log,,, (x-2)<0.

3. Pernte HEpaBEHCTBO 3-(x/§)2x -10 (\/g)x +320.

4. Pemmnte ypaBHeHne 2Sin° X —3sinX-Cos X+4c0s° X =4.
5. Pemnte ypasuenue 36-16" —91.12*+48.9* =0.

6. Pelute HepaBeHCTBO (X2 + 3X—10)-\/2X2 +5x+22>0.

Hmeem npaxmuyueckuii onvim:

Ypasuenus u nepasencmea

Pemate pamnuoHanbHBIE, TPUTOHOMETPHUYECKHE,
MOKa3aTebHbIE, JIOTapH(PMUUECKHE YpaBHEHUS H

HEpaBeHCTBAa, M HUX CHCTEMBL. 3agadd ¢
apaMeTpoM.
U3o0paxaTh Ha  KOOPAMHATHOW  IUIOCKOCTH

MHOXECTBa PELICHUN MPOCTEUIINX YpaBHEHHH WU
UX CUCTEM.

Iloctpoenuss u  uccienoBaHUS
MaTeMaTU4YeCKUX MOJIEICH.

MPOCTENIINX

1. TBopdeckuii mpoekT « PannonandpHBIE ypaBHEHHS W HEPABEHCTBA, M UX
CHCTEMBIL. 3a/1a41 C TapaMeTPOM».

2. TBopueckmii mpoekT «VppanuoHanbHEIC ypaBHEHUS H HEPaBEHCTBA, M UX
CHCTEMBIL. 3a/1a41 C TapaMeTPOM».

3. TBopueckwuii mpoekT «TpuroHOMeTpHUIECKNe YpaBHEHIS 1 HEPAaBEHCTBA, U
MX CHCTEMBI. 3ajauyl C TapaMeTPOM».

4. TBopueckwuii npoekT «[loka3arenbHble ypaBHEHHSI U HEPABEHCTBA, M UX
CHUCTEMBI. 3aa4H C TapaMeTPOM».

5. TBopueckwuii npoekT «JIorapudmuueckne ypaBHeHUs 1 HEPABEHCTBA, U UX
CHUCTEMBI. 3aa4l C TapaMeTPOM».

6. Topueckuii mpoekT «I paduyecko - PyHKINOHATBHBIE CIIOCOOBI
pCHICHUA ypaBHCHI/Iﬁ 1 HCPAaBCHCTB, U UX CUCTEM).

PII 7

C(l)OpMI/IpOBaHHOCTB HpCZ[CTaBJ'IeHI/Iﬁ 0 IpoHeccax Hu SABJICHUAX, HMCIOIINUX BepOﬂTHOCTHLIfI XapakKTep, O CTATUCTHYCCKUX
3dKOHOMCPHOCTAX B PCAJIbHOM MHPCE, 00 OCHOBHBIX IOHSATHSIX BHGMGHTapHOﬁ TCOPpUU BCpOHTHOCTCﬁ; yMeHI/Iﬁ HaXOJIWUTb H
OLCHUBATL BCPOATHOCTHU HACTYIUJICHUSA COOBITHI B HpOCTeﬁH.IPIX MPAKTUYCCKUX CUTyallUAX MW OCHOBHBIC XapaKTCPUCTHUKHU

CHy‘IaﬁHBIX BCJIMYHH.

3naem:

Inemenmol KOMOUHAMOPUKU, CHAMUCHMUKU U
meopuu eepoamnocmen

tTabnuyHoe W rpaduyeckoe  IMpeACTaBICHUE
JaHHBIX;  (GOpPMYyJBl  YHCIa  TEPECTaHOBOK,
COYETaHUH, PA3MEIICHUN; aJITOPUTMBbl DPELICHUS
KOMOMHATOPHBIX  3aJay;  dJIEMEHTapHbIE WU
CIIO>KHBIE coObITHS; BEPOSATHOCTh u
CTAaTHCTHYECKAsl 9aCTOTa HACTYIIJICHUS COOBITHS.

1. BapuanioHHBIM PsIIOM Ha3bIBAIOT ...

Pa3zmax BBIOOpPKM R— 3TO Pa3HOCTb MEXIY ...

2. CpeqHrM 3HaYCHHUEM BBIOOPKH HA3BIBAIOT ......

3. Moxa M, — 3TO 3Ha4EeHHUE JIEMEHTA BEIOOPKH,
BCTpEYaroleecH. . ...

4. Meauana M, — 3TO Tak Ha3bIBAEMOE CEPEIMHHOE 3HAUECHUE
5. Jlaiite onpeaeneHus NOJIUTOHA YaCTOT U TUCTOTPaMMBbl
4acToT.

6. 3anumuTe GopMyy I HAXOKICHUS MAaTEMaTHYECKOTO
OKUIAHUS.

7. BoiOpaHHble (111 BbIOpaHHbBIE M pa3MEUIEHHBIE) TPYIIIIBI
AJIEMEHTOB HA3bIBAIOT cOeOUHeHuAMU. TPy OCHOBHBIX BUJIA:. ..
8. Bammmmte GopMyIbI A1 BBIYUCICHUS NEPeCcmaHO8OK:

0e3 MoBTOpeHU P, =~ ¢ IOBTOPEHUSIMH

Po(Kkysky;oiky ) ==

9. Banmmmte GOPMYIBI 1Sl BBIYUCICHUS paA3MEUeHULL:
0e3 MOBTOpEHUH A‘ =" ¢ MOBTOpeHUsIMH A ==

10. 3anumute GOpMyIbl Ui BEIYUCICHUS COYemaHui:
¢ moBTopenusmu C ==~

0e3 nmoBTOpeHuii CX ==

11. 3anmumure GopMylly YMHOXKEHUS BEPOSITHOCTEHN IBYX
3aBUCUMBIX COOBITUI P(A~ B) = .

12. 3anumure GopMylly yMHOKEHUS BEpPOSITHOCTEH JIBYX
HE3aBUCHMBIX COOBITHI P(A~ B) = .

Ymeem:

Dnemenmol KOMOUHAMOPUKU, CHAMUCMUKU U
meopuu eepoamuocmeii

MopenupoBaTb peajlbHble CUTyallMM Ha S3bIKE
TEOPUU BEPOSTHOCTEN U CTATUCTUKHU, BBIUUCIIATH B
MPOCTEHINNX CITydasx BEPOSTHOCTH COOBITHH.
Pematp mnpocreiimne KOMOMHATOpHBIE 3a/a4d

1. Crosmpkumu criocobaMy MOXKHO KYNHTh NMUKAaK W OPIOKH, €CIIU B
MarasuHe €cTh 7 BUIOB NHKAKOB U 5 BUIOB OPIOK?

2. CKOJIBKUMH CII0CO0aMH MOXHO BbIOpaTh 4 Mapku u3 10 mapok?

3. B kop3uHe nexar 6 Oenbix mapoB U 8 uepHbIX. CKOJIBKUMH
croco0aMu MOXXKHO JIOCTaThb W3 3TOW KOP3WHBI 2 Oenbplx mapa u 2
YepHBIX?

4.V Camm B goManiHeil OuOIMoTeKe eCTh 8 UCTOPHUECKUX POMAHOB.
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METOAOM Iepebopa, a TakKe C HCIIOIB30BaHHEM
W3BECTHBIX (OPMYI; BBIUHCIATH B IMPOCTCHIINX
CIydasix BEPOSATHOCTH COOBITHH Ha OCHOBE
MOJICUEeTa YHCIIa NCXO/IOB.

ITetst xouer B3sITh y Hero 2 MoObIX pomaHa. CKOJBKHUMH CIIOCOOaMu
MOKHO CIIeJIaTh 3TOT BEIOODP?

5. Hcnomws3zys umdpsr 0, 2, 4, 6, cocraBpTe BCE BO3MOXKHBIE
TPEX3HAYHBIE YHUCIA, B KOTOPBIX IU(PHI HE TOBTOPSIOTCS.

6. CKOJIBKO CYHIECTBYET Pa3IMYHBIX YETHIPEX3HAUHBIX YHCEJ, B 3aIHCH
KOTOPBIX HCIIOIB3YIOTCS TOJIBKO YETHBIC II(PHIL.

7. YUeHUKy MPeAJIOKIWIN HaIKMCaTh Ha JIOCKE JII000e HAaTYpalbHOE YUCIIO OT
100 mo 200. Haiinute BEpOSATHOCTH TOTO, YTO ITO YUCIO HEUETHO?

8. UrpanpHyto kocTh Opocwin nBaxkabl. Hailiaure BEpOSITHOCTH TOTO, YTO
MPOM3BECHHE BBINABIINX YHCENI MEHBbIIE 25.

9. Cneunamucr Bbicliedl kBamudukammuu cobupaer 40% npubopos,
HaJIe)KHOCTHb KOTOpPHIX paBHa 0,95 mpmOOpoOB, HAZEKHOCTh KOTOPHIX paBHA
0,75. OmpenemuTh BEpOSTHOCTH TOTO, YTO CIyYaifHO OTOOpaHHEBIN mpHOOp
Oyzmet paboTath OE30TKa3HO.

Hmeem npakmuueckuii onvim:
Dnemenmol KOMOUHAMOPUKU, CHIAMUCMUKU U
meopuu éepoamuocmeil

aHanmu3a peanbHbIX YHUCIIOBBIX JaHHBIX,
NPE/ICTaBICHHBIX B BUJE AUArpaMm, rpaduKoB;

aHaJIu3a nHdopManuu CTaTUCTUYECKOTO
xapakrtepa. OIeHKa BepOATHOCTEW HACTYNJIECHUS
COOBITHI B IIPOCTEHIINX NPAaKTUYECKUX
CUTYaLUsX. OcyliecTBIATH NIPaKTU4YECKUE

pacdeTsl o GhopMyJiam; MOJIb30BaThCS OLICHKON H
NPUKUIKON TPH MPAaKTHIECKUX pacueTax.

1. VueHuk BpIMuCan W3 JHEBHHKA CBOM OTMETKH 3a MapT. Bor uto
noyuwiiock: 4;4;3;2;5;3;3;4:5,4,4,4,5;4;2;4;4;5;3;3.
A) CocTaBbTe CTpyNIMPOBAHHBIN PAJ TUX AaHHBIX.
b) Uemy paBHa MoJ1a 3TOT0 U3MEPEHUS U KaKoBa €€ KpaTHOCTh?
B) Beinumnte Tabnuiy pacupeiesieHus JaHHbIX.
I') Haiinute cpeaHee 3HaueHHE OTMETOK 3a MapT.
2. BeramcnuTe 4acTOTy B MPOLEHTaX (C TOYHOCTBHIO IO EPBOM AECATUIHON
mudpser) 6ykBer «O» B nyctummu M.IO. JlepmorToBa
«beneer napyc OJUHOKHIA,

B tymane mops roxyoom !...»
(3HaKW MpEeNMHAHUA U TIPOOEITBI HE YUUTHIBANTE).
3. TBopueckwuii mpoekT «®opmyna OuHoma Herotona. CroiicTBa
OouHoMUaNbHBIX K03 durmentos. Tpeyrombauk [ackamnsy.
4. Tsopueckuit mnpoekTr «IIpuMeHEeHHE CTATUCTUYECKHX METOAOB B
Pa3IUYHBIX OTPOCIIAX: MEAULIMHA; 00pa30BaHUE; SKOHOMUKA U JP.».
5. TBopueckuii mpoekT «VICTOKH TeOpUH BEpOSITHOCTEH: CTpaxoBoe JeIo,
azaptHele urpsl. [1. ®epma u b. [Tackans. . bepaymmu. A.H.Konmoroposy.
6. TBopueckmit mpoekT «3anada Jleonapno [m3anckoro (dudonayun) o
Kponukax, yncina @udonauyn. 3azada o maxmMaTHOH JOCKeEY.

3 aman

P11

C(I)OpMI/IpOBaHHOCTL OCHOB CaMOpa3BUTUA U CAMOBOCIIUTAHUA B COOTBCTCTBHUU C O6H.Ie‘leJ'IOBe‘I€CKI/IMI/I OCHHOCTAMHU M HACaIaMH
TpaKIaHCKOT'O 06H.leCTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOﬂTGJ’IBHOfI, TBOp‘IeCKOﬁ M OTBETCTBCHHOM JACATCIIbHOCTH.

3naem:

[opTper cTyeHTa yCHEemHOro Mo AUCHUILINHE
MareMarHuKa.

CamoOOlLleHMBaHNE U OIIGHHBaHUE
JESATENILHOCTH Ce0s1 U CBOMX CBEPCTHHKOB.
[NocTpoeHre cOOCTBEHHOM TPAaCKTOPHH
o0pazoBaHus (COOCTBEHHBIE CPEACTBA YICOHOU
JIESITEIBHOCTH).

MOTHBBI caMOPa3BUTHS M CAMOOOPa30BaHHSI.

yueOHOH

B cB00OOIHOM (hopME MUCHMEHHO OTBETHTH HAa BOIPOCHI:

1. Kak Thl cuuTaemb, KOO MOXKHO Ha3BaTh XOPOIIMM CTYJIEHTOM (TIO
MaTtemaTHke)? Ha30Bu kauecTBa XOpOIIETO CTyIeHTa (110 MaTeMAaTHKeE).

2. Cumraeb Ju Thl ce0s XOPOIINM CTYACHTOM (110 MaTemaruke)?

3. Eciit HeT, TO 4eM Thl OTIMYACIILCS OT XOPOIIETro CTyAeHTa?

4. Yro HYKHO, 4TOOBI MOXKHO OBUIO YBEpPEHHO CKazaTh Mpo celds: « —
XOpOILUH CTYAEHT, U3YYalOIUNA MAaTEMATUKY»?

5. Kpumepuu oyenuéanus: ajeKBaTHOCTb BBIJCICHUS KayeCTB XOPOIIETO
cTyneHTa (ycIieBaeMOCTb, BBITIONIHEHWE HOPM YHHBEPCHUTETCKOM KH3HH,
MOJIOKUTENbHBIE OTHOIICHHUS ¢ COKYpPCHHKAMHU H IIpeIoiaBaTeneM, HHTepec
K 00yueHHto, MoTuBanusA). Uto ObI THI emié 100aBma?

6. [TopTper ny4inero cryieHTa, u3y4aroouiero mareMaTuky. Kakoii on?

Ymeem:

ITocTanoBKa U IPUHATHE LiENEH IPEACTOSIIEH

NI TEILHOCTH, OTIpe/IeJICHNE IMYHOCTHOTO
CMBICIIA €€ C TOYKH 3pEHUS OIIPEACTICHIS CBOETO
MeCTa B COBPEMEHHOM OOIIIECTBE.

B03MOXXHOCTE ~ CaMOCTOSITEIBHOIO  YCIIEUIHOTO
YCBOEHUS HOBBIX 3HaHUH, YMEHHUH u
KOMIIETEHTHOCTEH, BKIIIOYasi OpraHU3alUi0 yCBOE-
HUS, T. €. YMCHHS YYUTHCS.

OcBoeHne 0O0IIEKyIbTYpHOTO Haciemus Poccun u
00IIEeMHUPOBOTO KYJIbTYPHOTO HACIIEIHSI.
ChopmMHupoBaHHOCTH YUEOHOH NESITETPHOCTH
OpHEHTaIUsl Ha CONEepKaHHe W Tporecc ydeOHOH
JIESITETLHOCTH.

CrocoOHOCTH K MPOEKTUPOBAHHUIO CBOEH ydeOHOM
JIESITETLHOCTH.

Hzeposoe 3a0anue «Mos Bcenennas - mamemamuray
Ilenv: hopMUpOBaHUE TMYHOCTHOM pedIeKCHH, HAITPABICHHON Ha
0CO3HaHME TIOJJPOCTKAMU CBOUX MOTHUBOB, TTOTPEOHOCTEH, CTPEMIICHHIA,
XKeJTaHUH 1 MoOYXICHNH B IIOCTPOSHUH COOCTBEHHON TPaeKTOPHU
o6pazoBanust (COOCTBEHHBIE CPECTBA YUEOHOU NEATENHLHOCTH), M OLIEHUBAHHE
YPOBHSI UX C(HOPMHUPOBAHHOCTH.
Bospacm: 15-17 ner.
Yyebnuvle oucyuniuner: MaTemMaTuka.
Dopma  8bINOAHEHUST  3A0AHUA:
PYKOBOJICTBOM IPETIOAABATEIIS.
Mamepuanei: ambO00MHBIC THCTHI, IBETHBIC KapaH AIIH.
Onucanue 3adanus: CTYJCHTaM TpeJiaraioT Ha albO0OMHOM JIHCTE
HapUCOBATh OKPYKHOCTH — OJHY B IIEHTPE, a BOCEMb BOKpYTr He€. 3areM
COCIMHUTH JIMHUSAMU-IIydaMH LEHTPAJbHYI0 OKPYXHOCTh C OCTaJIbHBIMU
OKPY>KHOCTSIMU-TJIAaHETaMHU. B IEHTpanbHOW OKPYKHOCTH HAaNHCaTh OYKBY

rpynmnoBas paboTa ydamuxcsi IOA
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«SI», a B ApyTrHX — OKOHYAHMS CIECAYIOIINX HPEUT0KEHHI:

1. 51 nyumie Bcero (pemraro, pUCyt0, BBIMOJIHSAIO YePTEXK U AP)...

2. Most 1r00MMasi TeMa 10 MaTeMaTHKE...

3. 5l nmyumie Bcero ymero (nucath pedepar, co3iaBarh MPe3eHTAIHI0, HCKATh
JUTEpaTypHbIE HCTOYHHUKH, TOJOUPATh 33241 U Ap — yueOHas
JIEeSATENBHOCTB). ..

4. MHe B MaTeMaTHKE UHTEPECHO...

5. N3ydas MaTeMaTHKy, 5 CMOTY...

6. 51 6B pacckasall, HAyYHII CBOETO JIYUIIETro Apyra (10 MaTeMaTHKe)...

7. Mou 0xuIaHus OT U3y4EHHU [IpeIMeTa MaTeMaTHKA. ..

8. MeHs m3ydeHrne MaTeMaTHKH TOO0YKIaeT. ..

CTyZneHTbI CPaBHUBAIOT CBOM OTBETHI, IIPOBOJUTCS IPYIIIIOBOE 00CYKACHHE.
[TpenomaBarens 3a1aET BOMPOCHI ISt OOCYXKICHHSA: YTO HOBOTO BB Y3HAIH O
cebe? Kax MoryT BaM IpUTOUTHCS HONyYEHHbIE CETOHS 3HAHUS?

Hmeem npakmuueckuii onvim:

B pasButum y4eOHOI JesTenbHOCTH U e€ Mo-
THUBALIUH:

1. OcBoeHHE yYalIUMHCS OTICIBHBIX Y4€OHBIX
JICUCTBUM, CUTYallMOHHBbIM I103HABATEIbHBIN
MHTEPEC U MOTUBALIUS.

2. OObenuHeHHe y4eOHBIX JeHCTBHI B
IEJOCTHBIH  aKT  y4eOHOH  JIeATEeIbHOCTH,
YCTOMYMBOCT II0O3HABAaTENBHOIO HHTEpeca |
CTaHOBJIGHHE CMBICI000pasytomeil  (yHKIuH
MIO3HABATEJIILHOTO MOTHUBA.

3. Cucrema yaeOHOI JIEATEILHOCTH,
0000MEHHOCTD, YCTOWYNBOCTE U U30UPATEIHHOCTD

[IO3HABATCIIbHBIX MHTEPECOB, JIOMUHUPOBAHUE
[IO3HABATECJIBHBIX ~ UHTEPECOB B HEpapXuu
MOTHUBALIMOHHOU CHUCTEMBI, NIPUHATHE
[I03HABATEJILHBIM MOTHBOM GbyHKIMiA

NOOYXACHUSI U CMBICIIO00pa30BaHUsL.

Hzeposoe 3a0anue « Hemooan»

Lenb: popmupoBaHre IMYHOCTHON U KOMMYHHUKATUBHOU ped-
JIEKCUH, OCO3HAHKE MOAPOCTKAMU CBOUX KaueCTB U MOTHUBOB. B
UTpe NPOSBIISIETCA BHUMAaHUE, HAOIIOAATeIbHOCTD, TAKT 110 OTHO-
HICHHUIO K CBOUM COKypcHUKaM. CTy/IeHThI y4arcs

AHAJIM3UPOBATH CUTYALIUI0, CPABHUBATDH, JOKA3bIBATD, y6e>KZ[aTL,
OBITH TEpIIUMeEe IPYT K JIPYTYy.

Bo3spact: 15 -16 ner.

@DopMa BBINOTHEHHUS 3aJaHUS: TPYIIIOBAs UTPA CTYIEHTOB 0] PYKOBOJICTBOM
mpernoaBaTes.

Marepuan: KOHBEPTHL.

Onucanue 3aJaHus: OJIMH U3 YYaCTHUKOB UIPbI BRIXOAUT U3 ayAUTOPHH, &
JpyTue HAaYMHAIOT eMy coOnparts «demonan». OHM Ha3bIBAIOT T¢ KA4eCTBa,
KOTOpBIC TIOMOTAOT 3TOMY YEJIOBEKY B O0YICHUH MAaTEMATHKH, 1
OTpHUIATENIbHBIC KAUeCTBA, KOTOPBIE MEIIAIOT EMY CTPOHUTH IPYKECKHE
OTHOIIIEHHS C IIPEAMETOM MaTeMaTHKa, HaJl KOTOPBIMH €My HaJlo paboTaTh,
YTOOBI OT HUX M30aBUTHCSL.

3aTeM Ka)k/10€ KauecTBO OOCYKIal0T M OOJBIIMHCTBOM T'OJIOCOB BBIOMPAIOT 5 —
7 xauecTB. [1ocie 3TOro Ux 3a4UTHIBAIOT TOMY, KTO BBIXOAUI U3 Ay JUTOPHH.
OTOT CTYAEHT UMeeT MPaBO 334aTh TOJIBKO OJMH BOIIPOC, €CIIH €MY UYTO-TO
HEeMoHATHO. Vrpa npojomwkaeTcs A0 TeX Iop, TOKa eCTh KeJAroIe Y3HaTh O
ce0e MHEHHE COKYPCHHKOB.

B koHIe Urpsl TOT, KTO y3HaTI HHGOPMAIHIO 0 cebe, 0TBEYaeT Ha BOTIPOCHI:
1. Yto HOBOTO THI y3HAJT O ceOe BO BpeMs 3aHATUI TPYIIIHI?

2. YUTo HOBOTO ThI y3HAJ O APYTUX JTHOASIX?

3. YUro ThI XOTeN OB U3MEHUTH B cede 110 UToraM paboThI B rpyIe?

4. KakuM 00pa3oM ThI COOMPACIIIBCS 3TO CAeNaTh?

OTBeTHI Ha 3TH BONPOCH! YIEHHUK 3alMCHIBAET Ha JINCTE OyMaru u IoMeIaer
ero B KoHBepT. KoHBepT moamuceiBaeTcs M OyZeT OTHpaBleH aapecaTy
yepes3 MECsII.

PM 1

BJIaJ€CHHUEC HaBBIKaMH HOBHaBaTCJ’IbHOﬁ, yqe6HO'I/ICCHGHOBaT€HBCKOﬁ u HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMU PpPa3pClICHUA
l'IpO6J'I€M; CIIOCOOHOCTh M TFOTOBHOCTh K CaMOCTOATCIIbHOMY IOUCKY MCTOJAOB PCHICHUA NPAKTUYCCKUX 3aJia4d, NPUMCHCHHIO

Ppa3JIMYHbIX MCTOJAOB ITO3HAHNA.

3naem:

CTpyKTypy TPOEKTHOW W HCCIIE0BATEIbCKOM
JIeITeNPHOCTH, KOTOpas — BKJIOYaeT oOmme
KOMITOHEHTBI:

1. TlocTaHOBKa npo0OJIEMBI, CO3IaHKE TTPOOIEMHON
CUTyanuH, o0ecneynBaroeli BO3HUKHOBEHHUE
BOIPOCA, AapryMEHTHPOBAaHUE  aKTyaJdbHOCTU
pOOIEeMEL.

2. BblBIWKEHHE THUNOTE3Bl, (OPMYIUPOBKA

TUIIOTE3bI M PACKPBITHE 3aMBbICIIA UCCIIETOBAHNUS;
3. [TnaaupoBanne HCCIIEI0BATEIbCKUX
(mpoexTHBIX) paboT M BHIOOP HEOOXOAUMOTO
HHCTPYMEHTAPHS.

4. Tlomck pemeHusT TPOOIEMBI, IPOBEICHUE
uccieoBaHns (TIPOEKTHBIX PaboT) ¢ TMOATAIIHBIM

1. TlocraHoBka mpoOiemMsbl, co3gaHHEe  IPOOIEMHOMN
obecrieunBaroield  BO3HHKHOBEHHWE  BOIPOCA,
aKTyalIbHOCTH Mpo0JeMsl. [IpuBeanTe npuMepsbl.

2. BbLIBIKEHHE THIOTE3bl, (OPMYJIUPOBKA THUIIOTE3bI
3ambIclia nccienoBanus. [IpuBeanTe npuMepsl.

3. TlnanupoBaHMe HCCIENOBATEIBCKUX (TIPOEKTHBIX) pabOT W BHIOOD
HeoOxoxumoro nHerpymeHTapust. [IpuBenre npuMepsl.

4. Tlouck pemieHus NMpoOJIeMbl, IPOBEAECHHE HCCIEIOBAaHUS (ITPOEKTHBIX
paboT) C MO3TAaHBIM KOHTPOJIEM M KOppeKiueil pe3ynsraroB. [IpuBenure
MPUMEPBHI.

5. IpeacraBnenue (M37I0KEHNE) PE3YIBTATOB UCCIICIOBAHUS WU MPOIYKTa
MPOEKTHBIX PabOT, €ro OpraHu3alys C LENbI0 COOTHECEHHs C TMIIOTE30i,
oopmiieHHE PE3yJIbTATOB JIEATENFHOCTH KaK KOHEYHOrO IpPOJIyKTa,
(hopmynupoBaHie HOBOTO 3HaHHs. [IpuBeaNTE NPUMEPBI.

6. OGcyxeHHe U OlIeHKa MOJY4YEHHBIX Pe3yJIbTaTOB U MPUMEHEHHE UX K

CUTyaluH,
apryMEHTHPOBAaHUE

U PpacKpbITUE
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KOHTPOJIEM H KOPPEKIUeH pe3yIbTaToB.

5. TlpencraBnenne (M37I0XKEHHE) pPE3YNIHTATOB
MCCJIEJIOBAaHMS WM MPOJYKTa IPOEKTHBIX padoT,
ero OpraHu3alus C LEIbI0 COOTHECEHUs C

THIIOTE30H, oopmiteHune pe3yabTaToB
JEATEeNPHOCTH  KaKk  KOHEYHOro  IPOJYKTa,
(hopMyIHpOBaHHE HOBOTO 3HAHMSI.

6. OOcykoeHME W  OIEHKAa  ITOJYYEeHHBIX

pe3yabTaTOB MW NPUMEHEHHE HNX K HOBBIM

CUTyalusIM.

HOBBIM cUTyaIsiM. [IpuBeanTe mpuMeps!.

Ymeem:

1. Buzgets npobiiemy.

2. CTaBUTH BOIPOCHL

3. BelBUraTh rumoTe3sl.

4. CTpyKTypUpOBaTh TEKCTHL.

5. [laBatb omnpenesneHUE MOHATHSAM.

6. [TnannpoBanne HCCIIE/I0BATENBCKUX
(mpoekTHBIX) paboT W BBIOOp HEOOXOIUMOTO
MHCTPyMEHTapUsl.

- BBIJEJEHHME MaTepuaja, KOTOpBIi  Oyner

UCIOJIb30BaH B UCCIICIOBAaHUH
- mapaMeTpsl (TOKa3aTelH) OIICHKH,
(KoNHMYECTBEHHBIC U KAYECTBEHHBIC);

- BOIIPOCHI, IpeiaraeMple s 00CYKICHHS, U TIp.

aHalin3a

7. Tlomck pemieHus TpoOJEMBI, MPOBEICHUE
uccleloBaHuN (TIPOEKTHBIX paboT) € MO3TAMHBIM
KOHTPOJIEM 1 KOppEeKIUeH pe3yIbTaToOB BKIIOYAIOT:
- yMEHHE Ha0JI01aTh;

- YMEHHS ¥ HaBBIKHU MTPOBEJCHHUS SKCIIEPHUMEHTOB;
- YMEHHE JIeaTh BBIBOJBI U YMO3aK/IIOUCHHUS;

- OpraHu3alnvio HaOJIIOJICHMS, IUIAHUPOBaHHE U

NPOBEJICHIE MpOCTEHIINX OITBITOB TUTSE
HAaXOXKICHUs HeoOxomuMmoil uHbopMammu H
NPOBEPKH TUIIOTE3;

- UCIIOJIE30BaHHE pa3HBIX HCTOYHHKOB
HHPOpPMALNY;

- 00Cy)XZIeHHE U OIIEHKY TOJIydEeHHBIX PE3yIbTaTOB
1 IPUMCHEHHUE UX K HOBBIM CUTYallUsIM.

8. [IlpencraBneHme (M3IOXKEHHE) PE3YIHTATOB
UCCJICZIOBAHUSl WM TPOAYKTa IPOEKTHBIX Pador,
€ro OpraHm3alMs C IeJIbI0 COOTHECEHHS ¢
TUNOTE30H, O(OpPMIICHHE pE3yJIbTAaTOB JEsTeNb-
HOCTH KaK KOHEYHOTO MPOAYKTa, GOPMYITUPOBAHHE
HOBOT'O 3HaHUsI BKIIIOYAIOT:

- YMEHHE CTPYKTYPHPOBATh MaTepHal;

- 00cyk/ieHHe, 00bCHEHHUE, I0KA3aTeNIbCTBO, 3ALIUTY
pe3yJIbTaTOB, HOJTOTOBKY, IUIAHUPOBAHUE
coOOLICHHsT O TPOBEOCHHM HCCIEIOBAHUS, €ro
pesynbpTaTax U 3ammre (IIOATOTOBKA BKIIOYAET HE
TOJIKO COCTaBIECHHE TEKCTa, HO ¥ IPE3CHTALHIO

[IpoBenuTe 3MIUPUUECKOE HCCIENOBAHHUE, UCIOJb3Ysl AJTOPUTM JNEHCTBUHI
o Teme «[lepenucey HaceTeHUS.

OMIMPHIECKOE HCCIEIOBAHNE — 3TO YCTAHOBIIEHHE HOBBIX (DakTOB, HA
OCHOBE MX 0000MIeHNs (POPMYITHUPYIOTCS SMITMPHUIECKHEC 3aKOHOMEPHOCTH.
Omanwt nposedenus uccnedosanus

1. Co3nanme npoOseMHoi cutyaruu, GopMyIMpoBaHUE IPOOJIEMBI, THIIOTE3bL.
2. IloAroToBKa K MPOBEJICHUIO UCCIICIOBAHMS:

- BBIJIEJICHNE MaTepHala, KOTOpbIi OyJeT UCIONB30BaH B HCCIIEIOBAHHH;

- mapameTpsl (TIOKa3aTenu) OLEHKH, aHanu3a (KOJMYECTBEHHbIE U
KaueCTBEHHEIE).

3. Ilouck perieHHs: TPOOIEMBI.

4. TIpoBeneHue UccIeI0BaHMSL.

5. N3noxeHne pe3ynbTaToB UCCIICIOBAHMS, X MPEICTaBICHHUE.

6. OGcy>keHne, OLCHKA ITOMYyIEeHHBIX PE3yIbTaTOB.

MaTepUAIOB, HUTIOCTPUPYIONINX, OOBSICHSIONINX,

JICMOHCTPHPYIOLIHX KaK cam po1ecc

HCCIICIOBAHMS U €T0 CPEICTBA, TaK U PE3YJIbTAThI);

- OIIGHKY IIONyYCHHBIX pe3yIbTaTOB W HX

MPUMEHEHUE K HOBBIM CHTYAIIHsIM.

Hmeem npaxmuueckuii onvim: [IpoBenuTe TEOpETHUECKOE HCCIECIOBAHUE, HCIONB3YS alTOPUTM JCHCTBHIMA
B  yueOHO-mcclenoBaTeNIbCKOW H  MPOEKTHOW | 1o TeMe «TpUroHOMeTprYecKue HepaBEHCTBAY.

JICSITETbHOCTH. BrImonHATh Teoperndeckue | Teopermueckoe  HWccieoBaHHe —  3TO  (opMmynampoBaHue — OOIMIMX
UCCIICIOBAHUS. 3aKOHOMEPHOCTEH, IMO3BOJISIOMINX OOBSICHUTH paHEe OTKPHITBHIC (aKTHl H
TeopeTtnaeckoe HCCIICIOBAaHNE — 9TO | IMIHpHYECKHE 3aKOHOMEPHOCTH.

(hopmympoBaHue 00X 3aKOHOMEPHOCTEH, Omanwt nposedenus uccnedosanus

TIO3BOJISTIONMX OOBSICHUTH PaHee OTKPBITHIE (aKTHI
Y OMIIMPUYECKUE 3aKOHOMEPHOCTH.
Omanwvi npogedenus ucciedo8aHus

1. ®opmynupoBaHue TPOOIEMBI.
2. IToAroToBKa K NPOBEJICHUIO HCCIIEIOBAHHS:
- MpeIBapHUTENbHBIH aHAIN3 HMMEIOIIeHCsT HH(POPMAIUK, BBIIBHKEHUE
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1. ®opmynupoBaHue IPOOIEMEI.

2. [ToAroToBKa K MPOBEICHUIO HCCIICOBAHUS:

- [peaBapUTENbHBIA  aHAIM3  HMCHOIIEHCS
UH(POPMAIIH, BHIABIKCHHE TUIIOTES;

- oTOOp MaTepuana, KOTOPBI OYAET UCIIOIh30BaH
B HCCIICIOBAHUU.

THIIOTE3;

- oTOOp MaTepuaa, KOTOpbIi OyJeT UCIIONB30BaH B UCCIICOBAHUH.
3. IIpoBesieHne UCcCIeJOBaHUS:

- aHaJM3 ¥ 0000IeHNE Pe3yIIbTaTOB NCCIICJOBAHMSI.

4. VznosxeHue pe3yIbTaToB UCCIIEIOBAHMsI, HX IIPEACTABIICHHE.

5. O6cyxeHue, OleHKa MOJIyYeHHBIX PE3yJIbTaToB.

3 IIpoBenenme nccnenoBaHus:

- aHam3 W 0000mIeHHE  pe3yNbTaToB
HCCIENOBAHUS.

4. W3noxeHue pe3yibTaTOB HCCIICHOBAHMUS, HX
npe/CTaBjICHHE.

5. Ob6cyxnenmue, OIIEHKA MTOJTYIEeHHBIX
Pe3yIbTATOB.

PM2

TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATENBHON WH(OPMAIIOHHO-TIO3HABATEIbHON AEATEIBHOCTH, BIAJCHNEC HABBIKAMHU
MOTy4eHHsT HEOOXOIMMOM WH(OpMAanWy W3 CIOBapei pas3HBIX THUIIOB, YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX
uH(OpMaLUH, KPUTHIECKN OIICHUBATh M HHTEPIPETHPOBATH HH(OPMAIIHIO, TOIYIAEMYI0 U3 PA3IHIHBIX HCTOYHUKOB;

YMEHHE WCIONb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAaIlMOHHBIX TEXHOJOTHH (maiee
KOMMYHUKaTHBHBIX W OpraHW3allMOHHBIX 3a7ad C CcoOOJIIOICHHEM TpeOOBaHUH HSPrOHOMHMKH,

KOTHUTHBHBIX,

- UKT) B pemennn
TEXHHUKH

0€30MaCHOCTH, TUTUCHBI, PECYPCOCOEPEIKCHHUS, PABOBBIX U ATHUCCKUX HOPM, HOPM MH(GOPMAIIMOHHOW O€30MaCHOCTH.

3naem:

®opMupOBaHU YICOHBIX BO3SMOXXHOCTEH B
001acTH UCTIOIH30BaHUS HH()OPMAIIIOHHO -

KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI

C HMCITOJIb30BaHUEM PECYPCOB OMOIMOTEK

u Untepueta. KoMmnploTepHas npe3eHTalusl.

1. Haiigure B chmpaBOYHOH IHTEpaType TepMHH «rumepbonay. Kakue
UHTEPIPETALNYU U 3HAYEHUS BBl HaNLIN? UTO OTHOCHUTCS K MaTeMaTuke?

2. Haiinmute 3THMOIOrHYECKOE TOIKOBAHUS MTOHATHS «CHHYC).

3. HaiianTe 3THMOIOTHYECKOE TOJIKOBAHHMS TIOHATHS «1apaJJIeIbHOCTHY.

4. HaiinnTe 3TUMOJIOTHYECKOE TOIKOBAHMUS IIOHATHUS «HHTErpah).

5. Haitnute cpencrsa UKT st pemieHus ypaBHEHUI.

6. Haiinure cpencrea MKT mis perieHus cTaTUCTHYECKUX 33/1a4.

Ymeem:

cO0p UHPOPMAIIUH B PA3IMUYHBIX HCTOUHHKAX,
HEOOXOAUMYIO IS PEIICHUS] MATeMATHYECKUX
npoOJieM, ¥ IPE/ICTAaBISTh €€ B IOHATHOH (hopMme.
KommbroTepHast mpe3eHTanusl.

1. CocraBbTe OHONMMOTpadhUUIECKUI CIIUCOK JTUTEPATYPHI [0 TEME
«Pacimpenye MoHATHS O YUCIIEY.

2. CocraBbTe OHOMHOrpadMueCcKUid CIIUCOK JIUTEPATYPhI IO TEME
«[IpousBonHas GpyHKIUMY.

3. CocraBbTe OMOMMOTrpadUUECKHiA CIIUCOK JINTEPATYPHI IO TEME
«YpaBHEHUsI U HEPABEHCTBA.

4. CoctaBbTe OHOIHOTPAPHUESCKUI CITUCOK JINTEPATYPHI II0 TEMe
«TpUroHOMETpHSD.

5. CoctaBbTe OHOTHOTPAPHUESCKUI CIIUCOK JINTEPATYPHI IT0 TEMe
«KomMOuHaTopuKay.

6. CocraBpTe OHONMHOTpaUIECKUIA CITUCOK JTUTEPATYPHI IO TEME
«CtepeomeTpusi».

HUmeem npakmuueckuit onvim:
OcymecTBITh pacuIpeHHbIH
uHpOpMALUT C UCIOJIb30BAHUEM
6ubnuorex u MuTepHera.

MOUCK
pecypcoB

HaxoauTh B pa3nu4HBIX HCTOYHUKAX
“HPOPMAIIMIO, HEOOXOJUMYIO JIJISI pEIISHIS
MaTeMaTHYECKUX MpobIIeM, U MPEJICTaBIISITh €€ B
MOHATHOH opMe; IPUHIMATE PEIICHUS B
YCIIOBHSX HEMOJIHON M N30BITOYHOMN, TOYHOU U
BEPOSATHOCTHOM nHpopManuu. KomnbroTepHas
MpEe3eHTALHUS.

1. TBopueckuii mpoekT 1o Teme «lccnenoBanue GyHKIUN U
noctpoenue ux rpaduxos cpeacrsamu UKT». Komnbrotephas
MMpe3CHTanus:.

2. TBopueckmii MpOeKT 1o TeMe « M3ydeHne crmocoOoB
peuicHus 3a1a4 CpCACTBAMHU I/IH(I)OpMaTI/IKI/I. HaXO)K,[[eHI/Ie
CKOPOCTH JIJIS TIpoIiecca, 3aJaHHOT0 (DOPMYIIOi.
KOMHBI-OTCpHaSI MMpEe3CHTal .
3. TBopueckuil TNpPOEKT MO TeMe
WCYHCIIEHUSI B TEOMETPUU U (DU3HKE».
4. Tropueckuit mpoekT 1o Teme «Co3naHue MOJBIKHBIX YePTEKEN s
pemenus 3agau cpeacrsamu UKT».
5. TBopueckuii IPOEKT IO TeMe
nporpamme Mathcady.

6. TBopueckuii HpoekT mo teme «MareMaTHYeCKOe MOJIEIUPOBaHHE
KaKk MeTOJ| M3YyYeHHs TEOPUH BEpOSTHOCTEH U MaTeMaTHYeCKOu
CTATHCTHKY.

«HpI/IMGHeHI/Ie HUHTCTpaJIbHOI'O

«Pemmenue TPCYTOJIbHUKOB B

PM 3

BJIAICHUC A3BIKOBBIMH CPEACTBAMU - YMCHHUC SCHO, JIOTUYHO M TOYHO HU3JIaraTb CBOIO TOYKY 3PCHHA, UCIIOJIb30BATh aJICKBATHLIC

SA3BIKOBBIC CPEACTBA.

3naem:

1. I'pagp-cxema (mumeitnas u pazeemenéunas) (crnocod MOIETUPOBAHMS
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Bocrpusitue  ycTHOM ¥ TMCHbMEHHOM — peuw,
ONpeneNnaTb  MHOHATHS,  MOHMMAThb  CMBICH
NOCTaBJIEHHOH 3anaun. PasButme crnocoOHOCTH
000CHOBBIBATH CYXEHUs, IIPOBOJUTH
KJIacCU(UKAIMIO MaTeMaTHYECKUX 0OBEKTOB.
[Ipuém noruveckoro 3almOMHHAHUS Y4EeOHOI
MH(GOpMALMK  CaMOIPOBEPKY IO  BOIPOCAM
y4eOHMKa WM BOTIPOCAM, COCTABJICHHBIM CaMHUM
y4YalluMcs; Mepecka3 B Iapax C ONOpoH Ha
KOHCIIEKT, IUIaH, rpad-cxeMy W  IIp.;
COCTaBJIEHUE  YCTHOW WM  NHCBMEHHOM
aHHOTaIlMM y4eOHOTO TEeKcTa C OHOpOoH Ha
KOHCIIEKT; COCTaBJIEHUE CBOJHBIX Tabiu1, rpad-
CXeM U Ip.; HOArOTOBKY JOKJIAJ0B U HaMHCaHUe
pedeparoB  Tekcta  ABYX ~ BHIOB @ —
KOHCTaTHPYIOLETO M KPUTHYECKOTO — C
ONOpOM Ha KOHCHEKT, IUIAH TEeKCTa M0 OJHOMY
WIN HECKONBKUM MCTOYHMKAM, B TOM YHUCIE C
omopoii Ha VHTepHeT W myONMKanuud B
CpeACTBax MaccoBoil nHpopmanum.

JIOTHYECKOW CTPYKTYpPhI TEKCTa TPEICTABISAIONIMIA CO0O0H Trpadudeckoe
N300paKEHHE JIOTMYECKHX CBA3EH MEXIy OCHOBHBIMH TEKCTOBBIMHU
CyOBEeKTaMH TeKCTa 10 TeMe: «BUJIbl MHOTOTPaHHUKOB M TEJl BPALLCHHS.

2. [lpuém mesuposanusi TPEACTABISACT CcO00H (opMynupoBaHHE
OCHOBHBIX TE3UCOB, TNOJIOKEHMH W BBIBOJIOB TEKCTa MO TEMe:
«[IpousBoxHas GpyHKIUMY.

3. Ilpuém cocmasnenus ceooHoU mabnauysl TO3BOISLET OOOOIUTH U
CHCTEMaTH3UPOBaTh yIeOHyI0 nHpopManuio 1o teme: «HTerpams».

4. Tlpuém rommenmuposanus (SBIACTCS OCHOBOM OCMBICIICHUS |
MOHMMAaHUS TEKCTa W MPEACTaBIsIET COOOM CaMOCTOSTENBHOE pac-
CY’)KICHHE, YMO3aKITIOUECHNE 1 BBIBOABI 110 TIOBOLY TPOYUTAHHOTO TEKCTA):

5. Ilpuém noeuueckozo 3anomunanus y4eonou un@opmayuyu cOCTaBICHNE
MMCbMEHHOW aHHOTAllMM Y4eOHOro TekcTa ¢ omopod Ha MHTepHeT
nyOonMKaMk B CpPeACTBaX MaccoBOoW uHpopMamuu 1o  TeMme:
«VcTopuueckue 1 CTapuHHbIE 331341,

6. Vcsausawowee umenue BKIIOYACT Ccleaylomue NpuéMbl (yMeHHE
OTBEYaTh Ha KOHTPOJBHBIE Bompockl): «KBamparHele ypaBHEHHS U
HEPaBEHCTBAY.

Ymeem:

CTpyKTypupoBaTh  3HAaHHS;  OCO3HAaHHO W
MPOU3BOJILHO CTPOHUTH PEUEBOE BHICKA3bIBAHHE

B YCTHOH M MMUCHBMEHHOU (hopMe.

Pa6otath c MaTeMaTH4eCKHM TEKCTOM
(cTpykTypUpOBaHHE, H3BJICUCHUE HEOOXOIUMOM
undopmauun). [IpoBoguts  HHQOpPMALOHHO-
CMBICIIOBOM aHaJIn3 JIEKIMH W Y4eOHOTrOo TEKCTa,
pacro3HaBaTh JIOTHYECKHU HEKOPPEKTHBIE
BBICKa3bIBaHMs, OTJIMYATh THIOTE3y OT (akTa.
CoCTaBIATh TEKCT HAYYHOTO CTHJIS; pacCyXaaTh U
0000mate. CrmocoOHOCTP K SMOIMOHAIHHOMY
BOCHPHUATHIO MaTEMaTHYECKHX OOBEKTOB, 3ajad,
pELICHUH, pacCy>KIEHHM.

1. CocTaBbTe JIOTHKO — MaTeMaTHYeCKuil aHamu3 TemMbl «MppairoHaibHbIe
YpaBHEHHUSI».

2. CocraBbTe JIOTHKO — MAaTEMAaTHYECKHH aHAIU3 TeMbl «DJIeMEHTapHbIC
(hyHKIHAN.

3. CocraBbTe JOrMKO — MaTeMaTHYECKUi aHamu3 TeMbl « Jlorapudmuueckre
HEPaBCHCTBAY.

4. CocraBbTe JIOTHKO - MaTeMaTHYECKUi
«TpuronoMerpudeckre mpeoOpa3oBaHuUs.

5. CocTaBbTe JIOTHKO — MATEMAaTHUCCKUI aHaIN3 TeMbl « MHOTOTPaHHUKIY.
6. CocTraBbTe JIOTMKO — MareMaTH4yecKui aHaiau3 TeMbl «OO0BEMBI Tell
BpAICHUSY.

aHajiu3 TCMBI

Hmeem npakmuueckuii onvim:

[IpuMeHATh MaTeMaTHYECKyl0 TEPMHHOJOTHIO H
CHMBOJIKY, HCIIOJb30BaTh pa3JIMuHbIE  S3BIKA
MaTeMaTUKH  (CIIOBECHBIMH, CHMBOJIMYECKHH,
rpadudeckuii). IIpoBoauTh apryMeHTHpOBAaHHbBIC
paccyxIeHus; JenaTh JOTUYECKH OOOCHOBAaHHbIE
BBIBOJIBI; TPUBOAMTH [JOKA3aTeJIbCTBA; OTJIMYAThH
JIOKa3aHHBIE YTBEPXKACHUS OT HE JIOKa3aHHBIX;
SICHO, TOYHO M TPaMOTHO BBIPaXKaTh CBOM MBICIIH B
YCTHOM ¥ nucbMeHHOHM peun. IlpuBomuts
MPUMEpPHI U KOHTPIIPHMEPHI.

PaccmarpuBate MH(GOpMAIHIO, TaHHYIO B HECKOJIb-
KUX pa3InaHBIX (popmax (BepOanbHOMH, YHCIOBOM,
MPOCTPAHCTBCHHO-BU3YaIbHOI), B MX B3aUMOCBSI3H
U C/IeJIaTh Ha 9TOH OCHOBE BBIBOIBI.
YcraHaBIMBaTh XapakTep CBA3M YacTeld mH(opMa-
UK, KOTOpas TpeJCTaBieHa B BHUAE TaOuI,
rpauKoB, AHarpaMM H TIp.

1. TBopueckuii mpoekT mo Teme «Jumarpammel. Tabmumer. Cxemsl. Bumpsl,
HMPUHIUIEI TOCTPOEHHS] U IPUMEHEHUE.

2. TBopueckuii IpoekT 1o Teme «MaTeMaTHIeCKue CUMBOJIBI U 3HAKH, UX
MPUMEHEHUE.

3. TBopueckmii mpoekT mo Teme « [IpuMepsl W KOHTPHIpPUMEpPHI IpH
JI0Ka3aTeIbCTBE TEOPEM MAaTEMAaTHUECKOTO aHAIU3ay.

4. TBopueckwii TPOEKT TO TeEMe «OnucatebHBIM  XapakTep
MaTeMaTHYECKUX MOJIeJIeH U UX CBSI3b C MaTeMaTHYECKUMH (HOpMYTIaMm.

5. TBopueckwuii poekT 1o TeMe «I'paduka B mporpaMMUpPOBAHHUI.

6. TBopueckuit mpoekt mo Teme «VH}popManMOHHBIE TPOrpaMMBbl LIS
MOCTPOEHHMS IIPOCTPAHCTBEHHBIX (PUTYD M CEUCHUI.

PIT 6

BJIaICHUEC OCHOBHBIMU IMOHATHAMU O IIUIOCKHUX W TMPOCTPAHCTBEHHBLIX TI'€OMETPUYCCKUX q)HpraX, HUX OCHOBHBIX CBOﬁCTBaX;
C(l)OpMHpOBaHHOCTI) YMEHUA PACIIO3HABATh HAa YEPTEI)KAX, MOJACIIAX U B pC€ajibHOM MUPE TCOMETPHUUICCKUC (I)I/Il"ypbl; IMPUMEHCHUEC
N3YyYCHHBIX CBOICTB T€OMETPHUICCKUX (I)I/Il“yp u (bOpMyJ'I Ui peHICHUd TCOMCTPUYCCKUX 3adad U 3adad € MNPAKTUYCCKHUM

COJIep>KaHUEM.
3naem: 1. Humuuap — 370 ...
TI'eomempus 2. YceueHHBIH KOHYC — 3TO ...

B3anMHOe pacmosyioxkeHre MPSIMBIX B IUIOCKOCTEH
B mpoctpaHcTBe. (OCHOBHBIE TOHATHI 00
00BEMHBIX T€OMETPHUYECKUX TellaX, NX OCHOBHBIE
cBoiicTBA ™ mpm3HakW. llpexcraBienme o
MPaBWIBHBIX MHOTOTpPAaHHUKAX (TeTpa’ap, KyoO,
OKTa’Jp, JOJAEKa’Jp, MKOca’Jp) M O Tenax

3. IlepeuyncnuThb dJIEMEHTHI KOHYCA.

4. IlepeuncanuTh 3JIEMEHTHI IIapa.

5. JlaTh omnpenenenne ocu KOHyca.

6. Jlath onpeneneHue paauyca HITHHIPA.

7. 3anucats GOPMYINBI IS IUTOIAAN OOKOBOH ¥ MOJTHON IIOBEPXHOCTH
KOHyca ...
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BpamieHnsa. Pacmo3HaBaTh Ha  MOJEIAX W
yepTexax, BUAbI cedeHud. DopMyibl IIIomaaen
OOKOBOH W TIOJHOM MMOBepXHOCTEH. DOPMYITBI 00b-
eMoB. Mertox BBIYHCICHHS O0BeMa dUepe3 OIl-
peaeNeHHbI HHTETPal.

8. Uro sBisieTcs pa3BepTKON mumuHapa?

9. 3anucarp GhopmyiTy IS IIOMIAIH [Iapa. ..

10. Yro sBISIETCSI OCEBBIM CEYCHHEM YCEUCHHOTO KOHYca?

11.CaenaTh 4epTexu IWIMHAPA U KOHYCa U MIOKa3aTh CEYSHUS ITUX TeJl.

Ymeem:

Teomempusn

PacniozHaBaTh M aHaNM3UPOBATH HA YEpTEXKax,
MOJIETSIX M B pPEalbHOM MHpE: B3aUMHOE pac-
TIOJIOKEHHE TPSAMBIX M IUIOCKOCTEH B IPOCTpaH-
CTBE U TC€OMETPUYECKHE Tesla. BBINONHATH
YepTe)XH 10 YCIOBUIO 33Ja4d M CTPOUTH
pasnuuHble BUIBI ceueHUN. IIpUMeHsATs OCHOBHBIE
CBOWCTBa, WpPH3HAKH, (AaKTB, (QopMymsl miIs
pELICHUsT CTEPEOMETPHIECKUX 3a1ad (yMeTb HX
BBIBOOWTH).  VICmonp30Bath  OpHOOPETEHHBIC
HaBbIKM B MPAKTHYECKOH MAEATEIBHOCTH IS

1. Cpenaiite puUCYHOK KOHyca, 0003HadbTEe €ro: OCHOBAHHE, BEPIIHHY,
BEICOTY, O0Opa3yIomIyio.

2. 3amumure Gopmyiny o0bEMa MPSIMOYTONBHOTO Mapajuleenunesa u ero
YETBEPTOU YaCTH. ..

3. B ky0e ¢ pebpom 2 cM MPOBEICHO AMAroHaidbHOE ceucHue. Yemy paBeH
00BEM KaxI0M U3 MOTYYEHHBIX yacTei?

4.  CropoHBl pPaBHOCTOPOHHErO TpEYroJibHMKa paBHBl 3 M. Haiinure
paccTosiHUE 10 TUIOCKOCTH TPEYrojbHUKA OT TOYKH P, KoTopas Haxomurcs
Ha PACCTOSIHUM 2 M OT K&KAOH U3 €ro BepILUH.

5. Haitmute paccrosiHue Mexny Toukamu B (—2 ;3 0) uC (3 24 —2) .

6. CTOpOHBI OCHOBaHHMH yCEUCHHOW MpPaBWIBHOI TPEYTrONbHOW MHPAMHUIIBI
paBHBI 2cM U 6 cM. BokoBas rpanb 06pa3yeT ¢ GONBIIUM OCHOBAaHHEM YIOJ

BBIUUCIIEHUS 00BEMOB u I OHEN(S)

TIOBEPXHOCTEIA. 60° . Haiinute BBICOTY (B CM).

Hmeem npakmuueckuii onsim: 1. B npaBWiIbHOW YETHIPEXYrONBHOW YCEYEHHOH IHUpaMHIE CTOPOHBI
T'eomempusn ocHoBaHuid 8 M um 2 M. Bricota paBHa 4 M. Haiigure muomans mosmHO#

Pacrio3HaBaTh B OKpYXaroleM MHUpPE NPEIMETHI -
NPOCTPAaHCTBEHHBIE (OPMBI, TeNa; BBIIOJIHATH
YepTe:ku 1O  YyCIOBHIO 3adaud. Haxomuts
HEHU3BECTHBIC JIEMEHTHI, IJIOMAaN U 00BEMBI Tel,
CTPOUTH pa3nuuHble ceueHus. MccaenoBaHus
MPAKTUYECKUX CUTYyallUd Ha OCHOBE HM3YyYEHHBIX
(hopMyn W CBOWCTB MPOCTPAHCTBEHHHIX (GOpPM H
Ten, HCIIOJIB3YS npu HEO0XOIUMOCTH
CIIPABOYHUKM M BBIYUCIHUTEIbHBIE YCTPOUCTBA.
W3mepsaty IUIMHBI OTPE3KOB, BEIUYMHBI YIJIOB,
UCIIONb30BaTh  (GOpMYJbl  AJS  HAXOXKACHHA
MepUMETPOB, Iomaaen u 00BeMOB
TEOMETPUIECKUX (HUTYD U TEI.

ToBepxXHOCTH (B M°).
2. CropoHa OCHOBaHHsA TIPaBUJIBHOW  YETHIPEXYTONBHOH  IPHU3MBI
ABCDA B,C,D, paBra 3, a Gokooe pebpo 4. Haiinure mniomans

CeUueHHus,, KOTOpOe NMPOXOAUT yepe3 cTOpoHy ocHoBanusi AD u Bepimny
C,.

3. AnpOOM CTepeoMeTpHUYEeCKHX depTexed (mpu3ma, MHpaMuaa, LITHHID,
KOHYC, IlIap — OCHOBHBIE: BUJIBL, UX JIEMEHTHI, CBOMCTBA, IIPU3HAKH, (DAKTHI,
(hopMyIIBI; ceUeHMs).

4. Taopueckuif mpoekT «KirodyeBble 3aJaydl 1O CTEPEOMETPUH U HX
TIPUITOKEHUS.

5. TBopueckuii mpoekt «H. U. JIoGaueBckuit. cTopus MATOro MOCTYIaTa.
6. TBopueckmii mpoekT «OT 3emiemepus kK reomerpun. [lmdarop u ero
mkona. @anec. Apxumen. IloctpoeHne NpaBUIBHBIX MHOIOYTOJIBHUKOB.

PIT 8
BJIaJCHHUEC HABBIKaAaMH HMCITI0JIb30BaHHUA I'OTOBBIX KOMII

BIOTCPHBIX MPOr'paMM IIpU PCHICHUHY 3a1a4.

3naem:

MPOTPaMMHBIE TTPOIAYKTHI U UX OCHOBHBIE
xapakrepuctuku (Microsoft Word;

Microsoft PowerPoint; MicrosoftExcel);
CYIIHOCTH PabOTHI C KOMITBIOTEPOM KaK CPEJICTBOM
ynpaBieHus: HHpopMaIiei;

CYIIHOCTh pPaOOTBI B HHTEpPHETE M IOJTYYEHHUS
HHQOPMALIUH B INI00ATBHBIX CETAX;

AJIEMEHTBI BEIYUCIIUTENILHON MaTeMaTHKH;
TEXHOJIOTHIO cOopa aHamm3a H  00pabOTKH
MaTeMaTH4ecKoi nHpopManny;

0 CTaTHCTHYECKUX METOJIaX MCCIICTOBAHUS U
00paboTku MHPOpMAIUH.

1. 3amummTe aXrOPUTMBI JEHCTBUHN TIPU MMOCTPOSHUH TPaPUKOB (DYHKIIHIA B
nporpammubix  npoxaykrax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

2. 3anuiuuTe anropuTMbI 1€UCTBUN NPU NOCTPOECHUH AMAarpaMM B
nporpammubix  mpoxykrax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

3. 3amummuTe aNropUTMBI ASHCTBUH MIPU PELICHUN YPaBHEHUI! B
nporpammubix  mpoxykrax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

4. 3amumwure anropuTMBl ACUCTBUM Ipu 00pabOTKe CTAaTHCTHYECKUX
JIAHHBIX B MPOTrPaMMHBIX MPOIyKTaxX (Microsoft Word,
Microsoft PowerPoint; MicrosoftExcel).

5. 3anumure aaropuTMbl JEHCTBUHM NPU BBIUUCICHUH IPOU3BOJHBIX B
nporpamMmubix  npoxaykrax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

6. 3anumuTe alropuTMbl JNEHCTBUI NpPHU BBIYMCICHHU ONPEEIEHHBIX
HHTETPaIoB B MPOrPaMMHBIX TPOJYKTaX (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel).

Hcnonb30Bath nporpammubsie  npoayktel  (Microsoft Word;

Microsoft PowerPoint;
MIPOEKTHBIX 3aIaHU.

MicrosoftExcel) mpu BBIMONHEHHH pa3THIHBIX

Ymeem:

KJIacCU(UIMPOBATH MPOTPAMMHBIE POYKTHL,
BBITIOJHATH CAMOCTOSITENIbHBIA MOUCK
HHPOPMAUU HEOOXOAUMOM ISl PEIICHUS
MaTeMaTUYECKUX U MPUKJIaJHbIX 3a]a4;
UCIIONB30BaTh, XPaHUTh M  IepepadaThIBaTh
HHPOPMALIUIO C TPUMEHCHHEM

BBIYHCITUTEILHON TEXHHUKH;

MOJTy4aTh HHPOPMAITUIO U3 TII00ATBHBIX CETEH,
MTO3BOJISIOINLYIO0 PACHIUPUTH CBOM YPOBEHb 3HAHUM.

Hcnonb3ys HNpOorpaMMHbIe HPOJYKTHI (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel) BeimoniauTe cieayromue 3aaanust

1. IToctpoiite rpadyku OCHOBHBIX 3JIEMEHTapHBIX (DYHKIUH.

2. IlocTpoiite pa3nuHbIe JUarpaMMBI.

3. Pemmre mpocreilliie TPUTOHOMETPHUUYECKUE,
norapu(pMUYECKUe YpaBHEHHS.

4. Tlo craTHCTHYeCKUM JIaHHBIM YCIIEBAEMOCTH Balled TpYNIbl Haigure
MeluaHy, MOJy, Cpe/iHee KBaJpaTH4YecKoe, AUCIIEPCUI0 U MATeMaTHYeCKoe
OXKHJaHUE.

5. CocraBbTe TaOIMIy OCHOBHBIX TPOU3BOJIHBIX.

moKa3aTCJIbHbIC U
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6. CocraBbTe TabIHILy OCHOBHBIX HHTETPAJIOB.

Hcnons30BaTh nporpammebsie  npoxyktel  (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel) npu BbIMOAHEHHH pa3IUYHBIX
MIPOCKTHBIX 3aJaHUM.

Hmeem npakmuueckuii onvtm:

MeTogaMHi OOpabOTKH W WHTEPIPETHPOBAHUS
Pe3yIbTaTOB SKCIIEPUMEHTA;

OCHOBHBIMH METOJ[AMH, CITIOCOOaMU U CPEICTBAMU

CpenctBam, PEKOMEHAYEMBIM  JJISt KOMITBIOTEPHOM 06paboTku
MaTeMaTHYecKoW wWHpopManun (PIEKTPOHHBIC TaONHUIBI, CIICIIHATBHBIC
MaTeMaTHYecKue MaKeThl IPOrpaMM, OHJIAWH-KAIBKYJIATOPHI)  PELINTe
CIIe/IyIOLIHE 3a/1a9H:

HOJTy9eHHS, XpaHCHUsI " nepepabotku | 1. Hafiaute uncio mapuipytoB u3 ropona A B ropox B uepes ro-
UHpOpMALUY; pon C, ecmu u3 A B C Benyt 3 moporu, uz C 8 B —5 mopor.

OCHOBaMH pabOThI ¢ KOMITBIOTEPOM Kak cpeactBoM | 2. Hamo mepecnath 6 cpounbix nuceM. CKONBKO CYLIECTBYET CIO-
yIpaBICHUs uHbOpMaLUH Ha YpOBHE, | COOOB Mepeaayn, eciu Kaxa0e MIChbMO MOKHO Mepeaath ¢ JIH0ObIM U3
MO3BOJISIFOIEM ~ HCIIOJb30BaTh  KOMITBIOTEPHYIO | 3 KypbepoB?

TEXHHUKY U 3. B TypHHpE pa3bIrphIBACTCS TPU MEAAJH (30510Tasi, cepeOpsiHasi,
CIeHATM3UPOBAHHbIC KOMITbIOTEepHBIE | OpoH30Bast) cpenu 10 koman. CKOJIBKO BApUAHTOB PA3IMYHBIX [IPU30-
TIPOTPaMMBEI. BBIX TPOEK?

4. CKOJBKUMH CTIOCO0aMH MOKHO BBIOpaTh 10 KHUT U3 157

5. CKOIIBKO CYIIECTBYET IEPECTAHOBOK U3 OYKB CIOBA «KOJIO-
60K»?

6. CxonbKMMH crIoco0aMu MOXKHO 17 uestoBeK pa3OHTh Ha TpH
TPYNIIBL: JIBE 1O 5 ¥ OJJHY U3 7 4enoBeK?
Hcnonp3oBath IIPOrpaMMHBIE
Microsoft PowerPoint;
MIPOEKTHBIX 3aJaHUIl.

HIPOYKThI

(Microsoft Word;
MicrosoftExcel) mnpu BbIMOTHEHHH pa3THIHBIX

bonee moapoGHO cMOTpH (OHIBI OLIEHOYHBIX CPEICTB Ul KOHTPOJIST YPOBHSI COPMUPOBAHHOCTH TPEIMETHBIX PE3YJIbTaTOB B

paMKax M3y4eHHs NpeAMeTHOH obmacTn «Maremarnka 1 nH(pOpMaTHKa» yuyeOHoro npeaMera «MareMaTHKay.

7.2. MeTonnueckne peKOMEHIAlUH K ONpe/ieJIeHUI0 POoLeAypPbl OlleHUBAHMS 3HAHM,
YMEHH i, HABBIKOB M (MJIM) OMBITA 1eATEJbHOCTH, XaPaKTePHU3YIOIIMX 3Tanbl (POPMUPOBAHUS
pe3ya1bTaToB
Pabouas yueOHas mporpaMmMa JUCHUILIUHBI COACPXKUT CIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI:
- TepeueHb KOMIETEHIMH, (OopMUpYeMBbIX B pe3ylbTaTe M3yYCHMs IUCLUIUIMHBI C yKa3aHHEM
9TanoB UX (GOPMHUPOBAHUS B IPOLIECCE OCBOEHUS 00pa30BaTEIbHOI IPOrpaMMBbl;
- TUIOBBIE KOHTPOJIbHBIC 3a/laHUsl WM MHbIC MaTepHajbl, HEOOXOIUMBIE AJISl OLIEHKU 3HaHU,
YMEHUH, (dbopMupoBaHus

KOMIIETCHIIM B TPOIECCE OCBOEHHUs 0O0pa3oBaTeIbHOM MporpamMMbl (nanee—3anaHusi). 3agaHus IO

HaBbIKOB M (WJIM) ONbITa JESITENbHOCTH, XapaKTEepPHU3YIOIIUX OSTalbl
KaKJI0H KOMIETEHIIUH, KaK IIPaBUJIO, HE JOJDKHBI IIOBTOPSITHCS.

TpeGoanus 110 OPMUPOBAHMIO 3a1aHus Ha onenKy SHAHHH:

- oOyuaromuiicss JOKEH BOCIPOM3BOAUTH U OOBSCHATH Yy4eOHBI MaTrepuan ¢ TpeOyemoi
CTENEHbIO HAYYHOM TOYHOCTH U MOJIHOTHI;

- NPUMEHSIOTCS CPEICTBA OLIEHWBAHUS KOMIIETEHLIMI: TECTHUPOBAHME, BOIPOCHI 110 OCHOBHBIM
HNOHSTHAM JUCLUIUINHBI U T.II.

TpeGoanus 110 GOPMUPOBAHHIO 3aaHHsA Ha olenky YMEHHH:

- oOyuvarouuiicss JOKEH  peliaTh THUIIOBBIE 3aJayd (BBIIOJHATH 3a/laHus) Ha OCHOBE
BOCIPOM3BEICHUS CTAHJAPTHBIX aITOPUTMOB PEIICHHUS;

- NPUMEHSIOTCS CJENYIOIIMe CPEACTBA OIEHUBAHUS KOMIIETEHLIUH: IMPOCTble CHUTYallMOHHBIE
3ajaun  (3alaHusl) C KOPOTKMM OTBETOM MJIM MPOCTBIM JEHCTBHEM, YHpaXHEHHs, 3aJaHUsd Ha
COOTBETCTBUE WJIM HA YCTAaHOBJIEHUE MPABUIIbHON MOCIEA0BATENBHOCTH, 3CCE U IPYTOE.

TpeboBanuss 10 (POPMUPOBAHUIO OlleHKY HaBblkoB u (unu) OIIBITA
AEATE/IBHOCTH:

- oOyuvaromuiics AOKEH

3aJaHusd Ha

peliaTe YCIOXXHEHHBbIE 3a7aud (BBIMOJNHATH 3aJaHUs) HAa OCHOBE
MpUOOPETEHHBIX 3HAHUH, YMEHUI U HaBBIKOB, C UX TPUMEHEHUEM B OTIPEICTICHHBIX CUTYAIUSX;

- TPUMEHSIOTCS CPEJCTBAa OIEHWBAHUS KOMIIETCHIIMMA: 3aJaHus TPEOYIOIIHEe MHOTOIIArOBBIX
pelieHui Kak B W3BECTHOM, TaK M B HECTAHJAPTHOW CUTYyalHUsX, 3aJaHUs, TPEOYIOIIHE TMOITAITHOTO
pELIeHHsT U pa3BEPHYTOTO OTBETA, CUTYAllHOHHBIEC 3a1a4M, MPOEKTHAs AEATEIbHOCTD, 3aJaHUs PACUETHO-
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rpagudeckoro tTuna. CpeacTBa OLEHUBAHUS KOMIIETEHIMH BBIOMPAIOTCA B COOTBETCTBUHU C 3as BICHHBIMU
pe3yabTaTaMu 00y4eHUs 10 AUCLUILIMHE.

[Iponienypa BeICTaBIEHUS OLICHKH JOBOAMTCS 10 CBEJCHUS 00yUYarOIIMXCsI B TEUEHUE MecsIla ¢ Havaia
U3Y4CHUSl NUCLMIUIMHBI IIyTEM O3HAKOMIICHHMS UX C TE€XHOJIOTMYECKOM KapTOW AUCLUIUIMHBI, KOTOpas
SBIISICTCS HEOTHEMJIEMOH YacThi0 paboueil yd4eOHON IpOrpaMMBI 10 JUCIUIUIHHE.

B pesynbrare oneHMBaHUS KOMIIETEHIIMNA Ha Pa3IMYHBIX dTanax ux (GOpMUPOBAHUS MO TUCIMILIIMHE
CTYAEHTY HauUCIIAI0TCA Oasuibl 10 LIKaJle, yKa3aHHOW B pabodel yueOHOW mporpaMMe o AUCLHUILINHE.

7.3. Onucanue nokaszarejed 1 KpuTepueB OLEHMBAHUSA Pe3yJIbTATOB HA Pa3JIMYHbIX dTaNax

uX (popMHpOBaHMS, ONIUCAHNE IIKAJ OLCHUBAHUS

VYcnenHocTh yCBOGHHS AUCHUIIIIMHBI XapaKTEPU3yeTCsl KaueCTBEHHOM OLIEHKOW Ha OCHOBE JIMCTA
OLIEHKA C(OPMHPOBAHHOCTH  KOMIIETCHIIMH, KOTOPBIA  SBJISIETCS TNPWIOKEHHEM K  3a4eTHO-
9K3aMEHALMOHHOW BEJOMOCTH NP MPOBEACHUN IPOMEKYTOUHOM aTTECTAIIMU 110 IUCLHUIUIMHE.

Kpumepuu oyenuganus pezyiomamog

Komnemenyus cuumaemcsa cgpopmuposannoti, eciii TEOPETUUECKOE COACpKAHUE Kypca OCBOCHO
MOJIHOCTBIO; TIPU YCTHBIX COOECETOBAHMSIX CTYJEHT HCUEPHBIBAOIIE, IOCIEI0BATENbHO, YETKO H
JIOTUYECKH CTPOMHO M3JaraeT y4eOHbIM Marepuall; CBOOOJHO CIpaBIISETCSA C 3aJayaMy, BOMPOCAMH U
OpYTMMH BUJAMH 3a/laHui, TpeOyIOMUX MPUMEHEHUS 3HaHWM, MCIOIb3yeT B OTBETE NOMOIHUTEIbHBIN
MaTepuai; Bce MpeyCMOTPEHHbBIE paboduell y4eOHOH MporpaMMoi 3aaHus BHITIOJTHEHBI B COOTBETCTBHH
C YCTAaHOBJICHHBIMM TpeOOBaHUSMHU, CTYIAEHT CIIOCOOEH aHaJIM3UpPOBaTh IMOJYYEHHBIE pPE3YyJbTaThl;
IPOSIBIISIET CAMOCTOSTEIBHOCTD IIPHU BBIIOJHEHUU 33JaHUM, KAYECTBO UX BBIIIOJIHEHHUS OLIEHEHO YHCIIOM
6amioB oT 86 10 100, 9TO COOTBETCTBYET 10GbILULEHHOMY YPOBHIOCHOPMUPOBAHHOCTH KOMITCTCHITUH.

Komnemenyus cuumaemcs cgpopmuposannoti, eciii TEOPETUUECKOE COACpPKAHUE Kypca OCBOCHO
MOJIHOCTBIO; MPU YCTHBIX COOECEOBAaHUSAX CTYACHT MOCIEAOBATENIbHO, YETKO M JIOTUYECKU CTPOMHO
u3NaraeT y4eOHBIM MaTepuan, CHpaBlIAeTCS C 3ajJjadaMd, BOIPOCAMU M JPYTMMHU BUJAAMH 3aJaHU,
TpeOyIOIMX NpPUMEHEHUs 3HaHHM; Bce NpeayCMOTpeHHble pabouell y4yeOHON mporpamMmoi 3aaaHus
BBIMIOJTHEHBl B COOTBETCTBUHU C YCTAaHOBICHHBIMU TPEOOBaHHUSAMH, CTYIEHT CHOCOOEH aHaIM3UPOBATh
MOJIyYE€HHBIE PE3YyJbTaThl; MPOSIBISIET CAMOCTOSITEIbHOCTh IPHU BBIMOJHEHUM 3a/laHui, KauecTBO HX
BBITIOJIHEHHSI OLIGHEHO dYHciIoM OamioB oT 61 g0 85,9, 4YTO COOTBETCTBYET nOpo208oMYy
VposHI0C(hOPMUPOBAHHOCTH KOMIETEHIIUH.

Komnemenyus cuumaemcs necgpopmupoannoii, €civ CTYIEHT TNPU BBHINOJIHEHUU 3aJaHUM He
JEMOHCTPUpPYET 3HaHUM Yy4yeOHOro MaTepuana, JONYCKaeT OIIMOKH, HEYBEPEHHO, C OOJBbIIUMHU
3aTPYAAHEHUSIMH BBITIOJHACT MPaKTHUECKUE PadOThl, HE JAEMOHCTPUPYET HEOOXOAUMBIX YMEHHH, MO
HEBBINIOJTHEHHBIX 3a/laHUM, NpeayCMOTpeHHBIX paboueil yueOHOM mporpammoil cocraBisger 55 %,
KayeCTBO BBIMOJTHEHHBIX 33JaHUl HE COOTBETCTBYET YCTAaHOBIEHHBIM TpPeOOBaHHSIM, KauyeCTBO UX
BBITNIOJTHEHUSI OLIEHEHO YHMCIIOM 0alljIoB HUXKE 61, YTO COOTBETCTBYET 00NOPO20BOMY YPOBHIO.

Illxana ouenku ypoensa 0ce0eHus OUCUUNITUHbBL

KauecTBeHHast olleHKa MOKET ObITh BbIpaXK€HA: B MPOLIEHTHOM OTHOIIEHUM KadeCTBAa YCBOCHUS
JTUCIUIUIMHBI, KOTOpas COOTBETCTBYET OaijaM, M TEpPEBOJUTCS B YPOBHEBYIO WIKAlIy M OLIEHKH
COTIIUYHOY» / 5, «XOpOIIO» / 4, «yIOBIETBOPUTEIBLHOY / 3, «HEYAOBIETBOPUTEIBHOY» / 2, «3aYTEHO», «HE
3auTeHo». [IpenonaBarens BEAET MUCHbMEHHBIN yUeT TEKYILEH yCIIEBAEMOCTH CTYJEHTa B COOTBETCTBUH C
TEXHOJIOTMYECKON KapTOH MO JUCLUILINHE.

HlIkana OUEHKU pe3)/ibmamoe 0C60€HUA ducuunﬂunm, cd)opmupoeauuocmu Komnemeuum?

IIxaabl OLEHKH YPOBHSH
c(OopMHPOBAHHOCTH IIIkajia OlleHKH YPOBHSI 0CBOEHHS U CHHIIJIAHBI
pe3yjabTara
VYposnesas 100 100 5- bannvnas wkana, Heouppepenyuposanmas
WKana oyeuKu banvHas banvHas oughghepenyuposannas oyeHKa
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wKana, wKana, oyenka/bann
% %
JIOTTOPOTOBBIN HIKe 61 Hike 61 «HEYJOBJICTBOPUTEIHLHOY / 2 HE 3a4TEHO
MIOPOTOBBI 61-85,9 70-85,9 «xoporio» / 4 3aYTEHO
61-69,9 «YIOBJICTBOPUTEIHLHO» / 3 3a4TEHO
MTOBBIIICHHBIN 86-100 86-100 «OTIUYHO» / 5 3a4TCHO

8. YueOHO-MeTOAUYEeCKOe U HHPOPMANIHOHHOE 00ecTieyeHne T CIUTITHHBI

8.1. IlepeyeHb OCHOBHOI M IOTOJHUTEJIbHON yUeOHOM JIUTEPATYPbI, HEOOXOAUMOIT 151
OCBOEHMS THCIUIIHHBI
H3yuyeHue pexoMeHayeMOi JIUTEPATYPbl, HHPOPMALNOHHO-0UOJINOTEYHBIX HMCTOYHUKOB,
yueOHO-MeTOANYeCKHX U31aHui

OcHoBHas JuTepaTypa:
1. AnreGpa u Havana matemaTudeckoro anaimsa. 10-11 kmaccel. ba3oBblit u yriyOaeHHBINH YPOBEHB

[Tekcr] : yueOnuk / LII. A. Anumos [u Ap.]. - 3-e u3a. - M. : [IpocBemienue, 2016. - 463 c. : ui.

2. YuebHO-MeTOnuueckoe mnocobue 1o guciumiaunHe "Marematnka"  "[lokazarennHas U
norapudmuueckas ynkuus" [DneKkTpoHHBIH pecypc] : ans Beex cnenuansHoctel CIIO / IToBomk. roc.
yH-T cepsuca (PI'BOY BO "IIBI'YC"), Kad. "Beicur. matemaruka" ; coct. I'. A. Kupuuek. - JlokymeHT
Adobe Acrobat. - Tonesittu : I[IBI'YC, 2017. - 1,31 MB, 119 c. - Pexxum noctyna: http://elib.tolgas.ru.

3. YuebHo-MeTOAMYEeCKOe Mocobue mo auciuiuimHe "Marematuka" 1 cemectp [DJIEKTPOHHBIN
pecypc] : nus Beex cnenuanbHoctedt CIIO / IToomk. roc. yH-T cepsuca (PI'BOY BO "IIBI'YC"), Kad.
"Beicm. marematuka" ; coct. I'. A. Kupunuek. - Jlokyment Adobe Acrobat. - Tomsstru : [IBI'YC, 2018.
- 10,7 MB, 449 c. - Pexxum noctymna: http://elib.tolgas.ru.

4. YyebHo-MeToAu4ecKoe Mocobue mo auciuiuimHe "Marematuka" 2 cemecTp [DJIEKTPOHHBIN
pecype] : mst Beex cnennanbHocTedt CIIO / [ToBosmk. roc. yH-T cepBuca (PI'bOY BO "IIBI'YC"), Kad.
"Beicr. matrematuka" ; coct. P. M. baxmmnsH. - Jlokyment Adobe Acrobat. - Tomesrru : T[IBI'YC,
2018. - 2,29 MB, 135 c. - Pexxum poctyna: http://elib.tolgas.ru.

5. YuebHo-MeToauueckoe rnocodue no aucuuiuiee "Maremaruka". "Crenenu u kopHu. CTeneHHbIe
¢yukuu. HMppaunoHanbHble HEpaBEHCTBA M ypaBHEHMs' [DJEKTpPOHHBIM pecypc] : g Bcex
cnenuansHocter CIIO / IloBomxk. roc. yH-T cepuca (®I'BOY BO "IIBI'YC"), Kag. "Bsicm.
matemaruka" ; coct. O. 0. HBanosa. - Jlokyment Adobe Acrobat. - Tomsstta : [IBI'YC, 2017. - 826
KB, 64 c. - Pexxum nocryna: http://elib.tolgas.ru.

JlonoiHUTEeIbHAS JIUTEpaTypa:
6. I[Haperun, W. ®. MaremaTtnka: anreOpa W Hayajla MaTEeMaTHYECKOTO aHAIHM3a, TEOMETpPHSI.

I'eomerpus. baszoBbiii ypoBenb.10-11 kmaccel [Tekct] : yueOnuk / WU. @. Illapeirus. - 3-e u3n.,
crepeorurl. - M. : JIpoda, 2016. - 236 c. : un.

7. COOpHHK JUIAKTHYECKMX MAaTEepHalioB IO TeOMeTpUuH [DJeKTpOHHBIH pecypc| : ISl Bcex
cneuuansHocteit CIIO Y. 1 / IoBomk. roc. yH-T cepBuca (PI'bBOY BO "TIBI'YC"), Kad. "Bsici.
matemaTtuka" ; coct. P. M. baxmmuss. - Jlokyment Adobe Acrobat. - Tonssartu : [IBI'YC, 2017. - 1,44
MB, 112 c. - Pexxum noctyna: http://elib.tolgas.ru.

8. Cnaiin-nekuus no aucuuruimHe "Marematuka". Tema "IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHX

~ 1

BbIpakeHUil" [DnekTponHbIi pecypc] : ma Beex crenuanbHocTeit CIIO / IToBomk. roc. yH-T cepBuca
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(®I'bOY BIIO '"TIBI'YC"), [Kad. "Beicmi. matematuka"] ; coct. I'. A. Kupuuek. - JlokymeHT
PowerPoint. - Toaesartu : IIBI'YC, 2015. - 1,75 MB, 70 c. : un.. - CD-ROM.

9. Crnaiig-neknusa mo aucnumuHe "Maremaruka'. Tema "UwucnoBble GyHKIuH" [DIEKTPOHHBIHN
pecype] : s Beex cnerumanbHoctei CIIO / TToBomk. roc. yH-T cepuca (PI'BOY BIIO "IIBI'YC"),
[Kad. "Beicmi. marematuka"] ; coct. O. FO. MBanoga. - Jlokyment PowerPoint. - Tombsttu : TIBI'YC,
2015. - 1,69 MB, 47 c.. - CD-ROM.

10. Cnanig-neknuu no guciuiuimHe "Matematuka'. Tema "Ilpow3BogHas u ee mpHIOKeHUS"
[DnmekTpoHHBIN pecypc] : mns cryaeHToB Beex crnenmanbHocTelr CITO / IloBomk. roc. yH-T cepBuca
(®I'vOY BIIO "TIBI'YC"), [Kad. "Bswicm. matemaruka"] ; coct. P. M. BaxmuusH. - JloKyMeHT
PowerPoint. - Tonesarra : I[IBI'YC, 2015. - 309 KB, 48 c. : un.. - CD-ROM.

11. Mapeirun, WM. ®. T'eomerpus. 10-11 xmaccel. bazoBwiii ypoBenb [Texct] : yueOnux / U. .
[apeiru. - 6-¢ u3m., crep. - M. : Ipoda, 2019. - 240 c. : un.

Ilepuoouuecxkue uzoanusn:
1. EcrecTtBeHHblE U MaTeMaTUYECKHE HAYKH B COBPEMEHHOM MHUPE
2. UzBectust CaparoBckoro yHuBepcutera. HoBast cepus. Cepusi: Matematuka. MexaHHKa.
HNudpopmaruka
3. MareMaTnka 1 MaTeMaTHIECKOE MOJICIIUPOBAaHHUE

8.2.1lepeuenp pecypcoB HHGPOPMANHOHHO-TEJEKOMMYHMKANMOHHOI cern ''HWHTepHer"
(nanee - cerp "UnTEepHeT'), HEOOXOAUMBIX JJIA OCBOEHHS JUCHMILIIHHBI
Humepnem — pecypcol:
2. Allmath.ru [DnekrpoHHbIii pecypc] : BCs MaTeMaTHKa B OJHOM MecTe. — PexuM jpocryma:
http://www.allmath.ru/. - 3aru. ¢ sxpana.

3. Exponenta.ru[Onextponnsiii pecypc] : oOpasoBar. MaT. caiit. — Pexum pocryna:
http://www.exponenta.ru/. — 3ar. ¢ skpaHa.

4. Math-Net.Ru[DnekrponHblii pecypc] : oOmepoc. Mar. mopran. — PexuMm gocryma:
http://www.mathnet.ru/. — 3aru. ¢ skpaHa.

5. TotoBele  3a7aud W  pelleHHs OHNAiiH  [DnektponHblii  pecypc]. -  Pexum

noctyna:http://univer2.ru/uchebniki po matematike.htm. - 3ar:. ¢ skpana.

6. Pemenne  BeICIIE ~ MaTeMaTHKH  OHJIAWH  [DneKTpoHHBIH  pecypc]. -  Pexum
noctyna:http://mathserfer.com/. - 3aru. ¢ skpana.

7. OnexkTpoHHass OubauoreyHass cuctema IlOBOKCKOrO TroCyIapCTBEHHOIO YHUBEPCHUTETA
cepBuca [ DIeKTpOHHBIH pecypc]. - Pexxum moctyma: http://elib.tolgas.ru/. - 3arm. ¢ skpana.

9. Ilepeyenb HHPOPMALMOHHBIX TEXHOJOTHI, HCMOJIb3yEeMbIX NPH OCYIIECTBJICHUH
00pa30BaTeIbHOIO NMpoLecca M0 JUCHUILIHHE, BKII0OYasi epeYeHb NPOrpaMMHOro odecrevyeHust
U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Kpamkasa xapakmepucmuka npumensaemozo npocpammnozo odecneuenus

Ne IIporpaMMHBbIii IPOAYKT Xapakrepucruka Ha3nauyenue npu ocBOeHHHU
n/n JMCUHMILIAHBI
1 | Microsoft Word TeKCTOBBIN TPOLIECCOP,
MIpeHa3HAYCHHBIA IS CO3IaHUs, [ToxroToBka CTyAeHTaMH JOKJIAI0B U
MIPOCMOTPA U PelaKTHPOBAHNUS pedepaToB 1o npencTaBIeHHON
TEKCTOBBIX TOKYMEHTOB, C JOKAJIbHBIM TeMaTukKe, 0HOpPMIICHUS
MIPUMEHEHNEM MIPOCTEHIINX (HOpM CaMOCTOSATENBHBIX paboT
TaOJINYHO-MAaTPUYHBIX AJITOPUTMOB.
2 | Microsoft PowerPoint IIporpamma noaroToBku npeseHTanuii 1 | Bocnpoussenenue npeseHTanuii,
MIPOCMOTPA HMPE3EHTALNH, ABISIOMASACS | HOATOTOBJIEHHBIX CTYACHTAMH B
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yactbio MicrosoftOffice u qoctynHast B | paMKax NpeJIoXKEHHBIX TEM
PemaKIMAX IS OIIEPALIMOHHBIX CHCTEM | Hay4YHBIX JOKJIAIOB U pedeparos
MicrosoftWindows u Mac OS.
3 | MicrosoftExcel [Iupoko pacrpocTpaHeHHas [IpoBeneHne JEKIUOHHBIX 3aHATHIA,
KOMIBIOTepHas nporpamma. Hy)kHa OHa | HOArOTOBKA CTYAEHTaMH JOKJIAIO0B U
JUTsL IPOBENICHHUSI PACYETOB, COCTABIICHUS | pedepaToB MO MPEACTABICHHON
TaOJHI M TUArPaMM, BBIYHCIICHUS TeMaTHKe, PeHICHHE TOMAIIHUX

MIPOCTBIX U CIIOKHBIX (DYHKIUH. 3aJaHuH.

10. Onucanne MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOX0IMMOI /151 OCyIIeCTBIEHUS
00pa3oBaTeIbHOIO MpoLecca M0 JHCHUILINHE

10.1. CneuuanbHo 000py/10BaHHbIE KAOUHETHI U AYIUTOPUH
10.2. CpeacrTBa 00yueHust
Cpeocmea o00yuenusa — yuyeOHasi JuTepaTypa (pEeKOMEHJyemMass OCHOBHAasi W JIOMOJHHUTENIbHAs
auTeparypa), oOlIeHUe Ha IPAKTUYECKUX 3aHATUAX B BUJE UAJIOTa.
TexHuueckue M INEKTPOHHBIE CPEICTBA OOYyYCHHSI M KOHTPOJS 3HAHUH — MPOMEKYTOUHBIA H
UTOTOBBIM TECT M0 BCEM TeMaM IUCLHUIUIMHBI, KOTOPBI MOXKET HCIIOJIBb30BaThCsl Kak TPEHHUPOBOYHBIH
tecT. HoyTOyK — 117151 TpOBEACHHUS CIIAl]T - JICKITUH.

Ne HanmeHoBaHMe 000pyL0BaHHBIX OCHOBHOE CIIelNaTM3UPOBAHHOE 00OPYIOBaHUE
y9eOHBIX KAOMHETOB U (WJIN) ayIUTOPHIA

1 JlexnuonHasi aynuropus. [lepeueHb OCHOBHOTO 00OPYAOBaHUS: KOMILJIEKT MYJIbTUMEIUITHOTO
MPOEKIIMOHHOTO 06opymoBanus (9kpaH DraperLuma, npoektop
Sanyo PLC), koMiutekT y4eOHoM MeOenu Ha 60 TOCaT0uHBIX MECT
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11. IlpumepHasi TEXHOJTOTHYECKAS KAPTa JMCHMILIMHBI MaTeMaTnka,l cemecTp

kadenpa «Bpiciias MaTeMaTHKA

quist crienuanbHocTy CITO 09.02.02 «KomnbroTepHbIE CETH

I'padmk NpoX0KAEHUSI KOHTPOJIBHBIX TOUCK 3a9.
Komn-Bo Hezels
Kon-Bo
6arioB 3a CeHTs0pB OKTA0pB Hos6pb Jexabpn
Ne Busbl KOHTPOJIBHBIX TOYEK KOHTD.
1 xoHTp.
TOYEK TouKy
2 3 4 5 6 7 8 9 10 | 11 | 12 13 | 14 | 15 | 16
1
11 [Nocemenne TeKIMOHHOTO 8 05 + + + + + + + +
3aHATHA
1.2 Iposepounas padora 15 2 + + + + + + + + + + + + + + +
(xoHTpOIBHAs paboTa)
13 KoHTponb 1eKnnoHHOTO 1 4 +
MaTepHaia
14 Hrorosas KOHTPOJIbHAS 1 10 +
pabora
Hmozo
2
2.1 | Komtoksuym 1 10 +
Tekymuii KOHTPOJIb 3HAHUM
2.2 | B (hopMe MMCHMEHHOTO 4 3 + + + +
OIIpoca WM TECTUPOBAHUS
Hmozo
3 Teopueckue 3a0anusn:
3.1 | I'moccapwuii 10 +
3.2 | YuacTue B KOH(DepeHINU 20 +
Texywuii peiimunz
4 HpOMe:xcyTquLm KOHTPOIIb 1 20 +
3HAHHUN
Oowuii peiimune
3ayer / 9K3aMeH 9K3aMEH
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12. IlpuMepHas TeXHOJOTMYeCKasi KapTa TUCUMIIMHBI MaTeMaTHKa,2ceMecTp

kadenpa «Bpiciias MaTeMaTHKA

st crienuanbHocTeit CITO 09.02.02 «KomnbroTepHbIE CETH

I'padmk NpoX0KAEHUSI KOHTPOJIBHBIX TOUCK 3a9.
Komn-Bo Hezels
Kox-so 6arioB 3a (dpespain) (MmapT) (ampens) (mait)
Ne Busbl KOHTPOJIBHBIX TOYEK KOHTD. P P P
1 xoHTp.
TOYEK TouKy
2 3 4 5 6 7 8 9 10 | 11 | 12 13 | 14 | 15 | 16
1
11 [Nocemenne TeKIMOHHOTO 8 05 + + + + + + + +
3aHATHA
12 ITpoBepounas pabora 8 2 + + + + + + + +
(KOHTpOJNBHAsI PabOTa)
13 KoHTponb 1eKnnoHHOTO 1 4 +
MaTepHaia
14 Hrorosas KOHTPOJIbHAS 1 4 +
pabora
Hmozo
2
2.1 | Komtoksuym 1 10 +
Tekymuii KOHTPOJIb 3HAHUM
2.2 | B (hopMe MMCHMEHHOTO 4 3 + + + +
OIIpoca WM TECTUPOBAHUS
Hmozo
3 Teopueckue 3a0anusn:
3.1 | I'moccapwuii 10 +
3.2 | YuacTue B KOH(DepeHINU 20 +
Texywuii peiimunz
4 HpOMe:xcyTquLm KOHTPOJIb 1 20 +
3HAHHUN
Oowuii peiimune
3ayer / 9K3aMeH 9K3aMEH
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