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@®oHn oneHouHBIX cpeactB (manee — DOC) mo oO0meoOpa3oBaTeIbHONW AUCHUIIIHHE
«Marematuka» pazpaboran Ha ocHoBe TpeboBanuit ®I'OC COO u PI'OC CIIO, ¢ ydetom
npoeCCUOHATLHON HAMpPaBIEHHOCTH IPOTPaMM  CPEIHEro Npo(ecCHOHATBHOTO 00pa30BaHMA,
peanu3yemMbIX Ha 6a3e OCHOBHOTO OOIIero 00pa3oBaHMs.

OcHoBHas 11e7b co31aHus (POH/IA OLEHOYHBIX — YHU(PUKALUS U CTaHJApTU3AIMS TPEOOBaHMIA K
pe3ynbrataM OOydeHHUs CTYAEHTOB TEXHMYECKOTO NpO(uUIs U COBEPIICHCTBOBAHHE COACPKAHUS
00111e00pa30BaTENbHON JUCUUIUIMHBL 1711 (POPMHUPOBAHUS YMEHHUH U 3HAHHH.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIUIIHHBI
Py pesy Koab! pe3yabraToB

Bribupats ciocoOs! perienus 3aaad npo(ecCHOHAIBHOM AesITeIbHOCTH
NPUMEHUTEIBHO K PA3INYHBIM KOHTEKCTaM;

OK 01

Hcnonb30BaTh COBpEMEHHBIE CPENICTBA [TOMCKA, aHAIN3a U
MHTEpIIpeTaluy HHGHOpMaluu 1 UHPOPMAIIMOHHBIE TEXHOJIOTHH JUIS OK 02
BBINOJIHEHMSI 33]1a4 NPOEeCCHOHATIBHOM 1€ TEIbHOCTH;

[TnannpoBaTh U peann30BbIBATE COOCTBEHHOE MPOPECCHOHATHFHOE U
JMYHOCTHOE Pa3BUTHE, MPEANPHHUMATEIBCKYIO AEATEILHOCTD B
npodeccuoHanbHOM chepe, UCITOJIb30BaTh 3HAHUS 110 (PHHAHCOBOM
I'PaMOTHOCTH B PAa3JIMYHBIX )KU3HEHHBIX CUTYalUsX;

OK 03

D} dexTHBHO B3aUMOJICHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMAaH/IC, OK 04

[Tonmp30BaThes MpodeccHOHATBFHON JOKYMEHTAIMEH Ha TOCYJapCTBEHHOM

OK 09
Y MHOCTPAHHOM SI3bIKaX.
[IposiBnsromnid M JAEMOHCTPUPYIOIIMM YBAXKEHHE K JIIOAAM TPyaa,
OCO3HAIOIIMN  LEHHOCTh CcoOCTBeHHOro Tpyna. Crpemsmmiics K TP 4
(GOpMUPOBAHUIO B CETEBOH Cpele JUYHOCTHO U IMPOGECCHOHATBHOTO
KOHCTPYKTUBHOTO «IM(POBOTO CIe/1ay.
JleMOHCTpHUpYIOIIMH  NPHUBEPKEHHOCTb K POJHOM  KYJbTYypE,
UCTOpPUYECKON MaMsATH Ha OCHOBe J00BU K PojuHe, porHOMY Hapoay, P 5

MaJion poauHe, TIPUHATHIO TPaAUIIHOHHBIX LEHHOCTEM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccum.

Oco3Hatomuii  NPUOPUTETHYIO  LIEHHOCTh  JIMYHOCTH  4YEJIOBEKa;
YB@KAIOMIMKA COOCTBEHHYI0O M UYXYK YHHMKAJIbHOCTH B Pa3IUYHBIX JP 7
CUTYaIlUsX, BO BceX opmax U BUAAX AESITEIbHOCTH.

[TposiBnsrOIMI M JIEMOHCTPUPYIOIIUN YBa)KEHHE K IPEICTABUTEIAM
Pa3IUYHBIX ATHOKYJIBTYPHBIX, COHUAIBHbBIX, KOHPECCHOHATbHBIX U MHBIX
rpynn. CONpUYacTHBIM K COXPAHEHHUIO, IPEYMHOKEHUIO U TPAaHCIALUU JIP 8
KYJIbTYPHBIX TPaJULIUN U IEHHOCTEH MHOTOHAIIMOHAILHOTO POCCUICKOTO
roCy/1apcTBa.

CoOmrofaromuii W MPOTMAraHAUPYIONIMK  TpaBuja 30pOBOTO U
Oe3omacHOro oOpa3a JKHM3HHM, CIOpTa; MNPEAYNPekKAAIMUNA THO0
MIPEOJIOJICBAIONINN 3aBUCUMOCTH OT aJIKOTOJs, Tabaka, MCUXOaKTUBHBIX

BEUIECTB, a3apTHBIX Urp U T.A. CoXpaHSAIOMMNA ICUXOJIOTHYECKYIO P9
yCTOI\/'I‘—II/IBOCTI) B CUTYaTHBHO CJIOKHBIX WU CTPEMUTEIIBHO MCHAIOMUXCA

CUTYalUsIX.

3a0oTsmuiics O 3alIUuTe OKpY)Karolleld cpeapl, COOCTBEHHOM U UyKOi P 10

0€30I1aCHOCTH, B TOM 4HcIIe IU(POBOI.

['0TOBBIN COOTBETCTBOBATH OXKHUAAHUSAM PabOTOaTENEH: aKTUBHBIM,
MPOEKTHO-MBICIISIIIUN, 2P PEKTUBHO B3aUMOIEHCTBYIOMINNA U

COTPYIHHUYAOLINN C KOJUIEKTUBOM, OCO3HAHHO BBITTOJIHSIOLIIUN JIP 13
npodeccuoHanbHble TPeOOBaHMS, OTBETCTBEHHBIN, MYHKTYaJIbHBIH,
JMCHUTUIMHUPOBAHHBIH, TPYIOTIOOMBBIN, KPUTHUECKH MBICISIINH,




JTEMOHCTPHUPYIONTUH TPO(PECCHOHATIBHYIO KU3HECTOUKOCTD.

I'oToBBII K TpoheccnoHaTbHON KOHKYPEHIIMU U KOHCTPYKTUBHON
peaKuyu Ha KPUTHUKY.

JIP 15

OpueHTHPYIOLIUICS B U3MEHSIOLIEMCS PbIHKE TPYAa, THOKO
pearupyouuil Ha osBJICHUE HOBBIX ()OPM TPYAOBOM JESITEIbHOCTH,
TOTOBBII K MX OCBOCHUIO, U30eraroumii 6e3padoTUIlbl, MOTUBHPOBAHHBIN
K OCBOCHMIO (DYHKIIMOHAJIBHO OJIN3KHMX BUI0B PO(HECCHOHAIBHON
NESTEIIbHOCTH, UMEIONNX 001re 00BEKTHI (YCIOBHS, 1SN ) TPYAa, JIHO00
UHBIE CXOXKUE XapaKTEePUCTUKH.

JIP 16

ConelcTBYIONIMIA TOACPIKAHUIO TIPECTHKA CBOCH PO ECcCru, OTPaciIn
U 00pa3oBaTeIbHON OpraHu3aluy.

JIP 17

[IpuHnMaron i nenu 1 3aa4i Hay4HO-TEXHOJIOTHYECKOT0,
SKOHOMHUYECKOT0, HH(POPMAITMOHHOTO ¥ COLIMOKYIIBTYPHOTO Pa3BUTHS
Poccuu, rotoBbIil paboTaTh Ha UX JOCTHIKEHHE.

JIP 18

VYnpapistomuii cOOCTBEHHBIM NPO(PECCUOHATBHBIM PA3BUTHEM,
pedIeKCUBHO OLIEHUBAIOUINI COOCTBEHHBIH KU3HEHHBII ONBIT, KpUTEPUU
JMYHOH YCHEIHOCTH, IPU3HAIOLINI LIEHHOCTh HEIPEPHIBHOIO
o0OpasoBaHus,

JIP 19

CniocoOHBIH reHeprupoBaTh HOBBIC UCH IS pElIeHUs 3a/1a4 HU(PPOBOi
9KOHOMUKH, TIEPECTPANBATH CIOKUBIIHUECS CIIOCOOBI pEIICHUS 33134,
BBIJIBUTaTh aJIbTEPHATUBHBIC BAPUAHTHI JCHCTBHI C IENbIO BBIPAOOTKU
HOBBIX ONTUMAJIBHBIX aJITOPUTMOB; TTO3UIIMOHUPYIOIINI ce0sl B CETH KaK
pe3yNbTaTUBHBIN U TPUBIIEKATEIbHBIA YYACTHUK TPYAOBBIX OTHOLICHUIA.

JIP 20

CamocTosTeNnbHbIM U OTBETCTBEHHBIN B IPUHATHU PELIEHUH BO BCEX
cdepax cBOei AEATEITBHOCTH, TOTOBBIN K UCTIOJTHEHUIO pa3HOOOPa3HBIX
COLMAJIBHBIX poJieil, BOCTpeOOBaHHBIX OM3HECOM, OOILIECTBOM U
rOCYapCTBOM

JIP 21

CamocrosTenbHO GOPMYIUPOBATH U aKTYyaJIU3UPOBATh IPoOIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE; yCTaHABINBATh CYIIECTBEHHBII MPU3HAK
WJIM OCHOBAHUS JJIS1 CPABHEHUS, KIIacCU(PUKAIIMK 1 00001IeHNS;
OTNpeAeNATh HEeNH AeSTeIbHOCTH, 3a1aBaTh apaMeTpbl U KPUTEPUH UX
JOCTUKEHUS; BBISBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSIX; BHOCUTh KOPPEKTUBBI B JIESATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSAM, OLICHUBATh PUCKU
MOCJIEAACTBUM EATEIIbHOCTH; pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MTPU
pELICHUH KU3HEHHBIX POOJIEM.

MP 1

Bnagers HaBbIKaMu yueOHO-UCCIIEI0BATENbCKOM U MPOEKTHON
JIesITeIbHOCTH, HaBBIKAMU pa3peleHust poodiieM; CIoCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJ/IOB PELICHUS
[IPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JINYHBIX METOIOB [TIO3HAHHUS;
OBJIQJICHHE BUJAMHU JIEATEIBHOCTH IO MOJYYEHHUIO HOBOT'O 3HAHUSA, €TI0
UHTEpIpeTalr, IPeodpa30BaHUIO U MPUMEHEHHUIO B Pa3IHUHBIX
y4eOHBIX CUTYaIUsIX, B TOM YHCIIE IPU CO3JaHUH YUeOHBIX U
COLMAJIbHBIX MPOEKTOB; (OPMUPOBAHUE HAYYHOT'O THIIA MBILIICHUS,
BJIaJICHUE HAYYHOU TEPMUHOJIOTHUEH, KITIOUEBBIMU MOHATHAMHU U
METO/IaMH; CTaBUTh U (POPMYyITHpPOBaTh COOCTBEHHBIE 3a/1a4l B
00pa30BaTeNbHOMN 1eATENbHOCTH U KU3HEHHBIX CUTYallUsIX; BBISBIAThH
[IPUYMHHO-CJICACTBEHHBIC CBSA3U U aKTyaJIU3UPOBATh 3a/1a4y, BbIIBUIaTh
TUIIOTE3Y €€ PEUIeHUs, HAaXOUTh apTyMEHTHI IS JJOKA3aTelIbCTBA CBOUX
YTBEPKJICHUM, 3a1aBaTh IIapAMETPBI U KPUTEPUU PELICHUS;
AQHAJIIM3UPOBATH MOJTYYCHHBIE B XO€C PEIICHUS 3aJa4H PE3YJIbTaThI,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE

MP 2




B HOBBIX YCJIOBHSIX; 1aBaTh OLICHKY HOBBIM CHUTYaIlUsM, OIICHUBATh
nproOpeTeHHBI ONBIT; pa3padaThIBaTh IJIAH PELICHUS TPOOIEMBI C
y4EeTOM aHaJIM3a UMEIOIMXCS MATEPHAIbHBIX U HEMaTePUAIbHBIX
PECYpCOB; OCYIIECTBIIATH LIEJICHANIPABICHHBIN TIOUCK IIEPEHOCA CPEJCTB U
CIIO0CO0O0B eHCTBYSI B IPO(EeCCHOHANBHYIO CPey; YMETh IEPEHOCUTD
3HAHUS B MO3HABATEIBHYIO M MIPAKTHUYECKYIO 00I1acTH
KHU3HEACATEIHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX
NPEIMETHBIX 00JIaCTel; BBIABUTATh HOBBIEC U/IEH, IPEeJIaraTh
OPHUTMHAIBHBIC TIOXObI U PEIICHNS; CTABUTH NPOOJIEMBI U 331a4H,
JIOITYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS;

BraneTh HaBbIKaMu MOJTy4eHHUS MHGOPMAIIUY U3 HCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBISTh MOUCK, aHAJIN3, CHCTEMAaTH3aIIHI0
Y MHTEPIIPETAIUI0 HH(OpMAIK Pa3InYHbIX BUIOB U GopM
MIPEJICTABJICHUS;, CO3/IaBaTh TEKCTHI B PA3IMYHBIX opMaTaxX C yIETOM
Ha3zHaYeHUS MHOOPMAIIMH U 1ICJICBOW ayJIMTOPUH, BEIOUpast
ONTHUMATBLHYIO0 (OPMY IIPEICTABICHHS U BU3yaIH3aI[iH; OLICHUBATh
JIOCTOBEPHOCTb, JIETUTUHMHOCTh MH(POPMAIIUH, €€ COOTBETCTBHE
MPABOBBIM Ml MOPAITbHO-3THYECKUM HOPMAaM; HCIIOJIb30BAaTh CPE/ICTBA
UH(POPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX  OPTaHU3aIMOHHBIX 33]1a9 C
coOJIrO/IeHHEM TPEeOOBaHHUI SPrOHOMHUKH, TEXHUKU 0€30TMaCHOCTH,
TUTHUEHBI, PECYPCOCOCPEKCHHSI, TPABOBBIX M STUICCKUX HOPM, HOPM
UH(POPMALIMOHHOM O€30MaCHOCTH; BJIaJICTh HABBIKAMH PACIIO3HABAHUS U
3amuUThl HHQOPMANUY, HTHPOPMAITMOHHON 0€301TaCHOCTH JIMYHOCTH.

MP 3

OcyiecTBISITh KOMMYHHKAIIMU BO BCeX cdepax KU3HU; paclio3HaBaTh
HeBepOaIbHBIC CPECTBA OOIICHHS, TOHUMATh 3HAYCHHUE COIIMATbHBIX
3HAKOB, PACIMO3HABATH MPEANOCHUTKY KOHPIMKTHBIX CUTYAIUH U
CMATYATh KOH(MIUKTHI; BIAJACTh PA3IMUHBIMU CITIOCOOAMU OOIIIEHUS U
B3aUMOJICUCTBUS; aPTYMEHTUPOBAHO BECTH JAUAJIOT, YMETh CMSATYATh
KOH()JIMKTHBIE CUTYAIIUH; PA3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP 4

[ToHnMaTh 1 MCNIONB30BATH IPEUMYILECTBA KOMAHHOMN U
WHIMBUYaJIbHOW pabOThI; BEIOUPATh TEMATUKY U METO/IbI COBMECTHBIX
JENCTBHUH ¢ yueTOM OOIIMX UHTEPECOB U BO3MOXKHOCTEH KaXkJI0T0 YjIeHa
KOJUIEKTHBA; IPUHUMATD LI COBMECTHOM AEATEIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS MO €€ JOCTUKEHUIO:
COCTaBJIATH IUIaH ACUCTBUM, PACTIPEAEIIAT POJIM C YYETOM MHEHUI
Y4aCTHUKOB 00CYKJaTh pe3yJbTaThl COBMECTHON pabOThl; OLIECHUBATh
Ka4eCTBO CBOETO BKJIJA U KaXKJIOTO yYaCTHUKA KOMaH/Ibl B 001U
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM; IIpeiaraTh HOBbIE POEKTHI,
OLICHMBATh UJIEU C MTO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH; KOOPAUHUPOBATH U BBIMIOJIHATH Pa0OTY B YCIOBHSIX
peasbHOro, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aMMOACHCTBUS;
OCYIIECTBIISATh O3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3TUYHBIX
CUTYalUsX, IPOSBIIATH TBOPUECTBO U BOOOpaskeHHE, ObITH
VHUIIMATHUBHBIM.

MP 5

CaMOCTOATEIBHO OCYIIECTBIIATH IO3HABATENBHYIO 1€ATEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATh COOCTBEHHBIE 33/1a4U B
00pa3oBaTeNbHON AEATENBHOCTH U dKU3HEHHBIX CUTYaLUsX;
CaMOCTOSITENILHO COCTaBJISATh IUIaH PEIIEHUS MPOOJIEMBI C YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTCHHIA,
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM; PACHIMPSTh PAMKH Y4€OHOTrO

MP 6




IIpeMETa Ha OCHOBE JIMYHBIX MPEIIIOYTEHHI; 1eJIaTh OCO3HAHHBII
BEIOOD, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh MIPUOOPETEHHBIN OMBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO U
MPOSIBIICHUIO IIIMPOKOW PYAUIIMU B PA3HBIX 00IACTAX 3HAHUM,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIBTYPHBIN YPOBEHb;

JlaBaTb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B
JeATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LICIIAM; BIAACTh
HaBBIKAMU TTO3HABATENbHON pe(IeKCHH KaK OCO3HAHHSI COBEPIIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMI;
UCTIOJIb30BaTh MPUEMbI peIIEKCUH JUIsl OLICHKH CUTYalllH, BBIOOpa
BEPHOTI'0O PELICHHUS; YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH
peneHus 10 X CHUKEHHUIO;

MP 7

CdopMUpOBaHHOCTH: CaMOCO3HAHUS, BKIIOYAIOIIETO CIOCOOHOCTD
MOHUMATh CBOE AMOIIMOHAIILHOE COCTOSIHUE, BUJIETh HANPABIICHUS
pa3BUTHUS COOCTBEHHOM SMOLIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B
cede; caMoperyaMpoBaHus, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE
MPUHUMATh OTBETCTBEHHOCTH 32 CBOE MIOBEJIEHUE, CIIOCOOHOCTD
aJIanTUPOBATHCS K SMOIIMOHAIIBHBIM U3MEHEHUSIM U MIPOSIBISATH THOKOCTbD,
OBITH OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOIIEH
CTPEMIICHHE K JOCTHIKEHUIO IEJIU U YCIIEXY, ONITUMH3M,
WHUIIMATUBHOCTh, YMEHUE JIeHCTBOBATh, UCXO/IS U3 CBOMX
BO3MOYKHOCTEH; SMITaTHH, BKITFOYAOIIEH CIIOCOOHOCTh IIOHUMATh
SMOIMOHAIBHOE COCTOSIHUE JPYTHUX, YIYUTHIBATh €0 MPU OCYILIECTBICHUH
KOMMYHUKAIUHU, CHOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;
COLIMATIbHBIX HaBBIKOB, BKIIFOUYAIOUINX CIIOCOOHOCThH BBICTPAUBATh
OTHONICHHUS C APYTUMHU JIFOJbMH, 3a00TUTHCS, TIPOSBIISTH HHTEPEC U
pa3peniatb KOHQIUKTHI;

MP 8

Bnanenne meTomamMu J0Ka3aTCIbCTB, AJITOpUTMaMU PCUICHUA 3aaa4,
YMCHHC (bOpMy.]'IPIpOBaTL OIIPEACIICHUS, aKCUOMBI U TCOPEMBI, IIPUMCHSATDH
HUX, IPOBOAUTH NOKA3ATCIBbHBIC PACCYKACHUA B X01€ PCIICHU A 3a1a1,

I1P61

VYmMmenne OIICPpHUPOBATH NOHATUAMM: CTCIICHDb YHCJIA, J'IOFapI/I(l)M qucia,
YMEHHE BBITIONHATH BHIUMCIICHUE 3HAYEHUI U ITpeoOpa3oBaHus
BBIPOKEHUI CO CTENEHsIMHU U Jorapudmamu, npeodpazoBaHus APoOHO-
panuoOHaJIbHBIX BI)Ipa)KCHI/If/'I;

I1P62

YMmenue OIICPHUPOBATH NOHATUAMU: pallMOHAJIIBHBIC, UPPATUOHAJIBHEIC,
IMOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘lCCKI/Ie, TPUTOHOMETPHUYCCKUC
YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

I1P63

YMeHue onepupoBaTh MOHATUAMU: (QYHKIIHS, HETIpEpbIBHAS (YHKIIHS,
POM3BOJIHAS, IEPBOOOPA3HAs, ONPEAeICHHBIN HHTErpall; yMEHHe
HaXOJUTh IIPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKINN, UCTIONB3YS
CIpaBOYHBIE MaTE€PUAJIbI; HCCIEI0OBATH B MPOCTEHINX CIydasix GyHKIIUH
Ha MOHOTOHHOCTb, HAXOJAUTh HauOOJIbIINE U HAMMEHbIIINE 3HAUCHUS
GyHKLIUH; CTPOUTH rpadUKU MHOTOWIEHOB C MCIIOJIb30BAaHUEM arrapara
MaTEMaTUYECKOr0 aHaAN3a; MPUMEHATh IPOU3BOJIHYIO IIPU PELICHUH
3a/1a4 Ha JABWKEHUE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIC 3a1a4X HA
HauOOoJIbIINE U HAUMEHbIINE 3HAUEeHUS, HA HAXOXKCHHE MTyTH, CKOPOCTH
U YCKOPEHHS;

[1P64

YMeHue onepupoBaTh NOHATHIMU: PallMOHANbHAS (QYHKIINS,
nokasaTenbHas QyHKIUS, CTeNeHHass PyHKIus, JorapupMudecKas
GyHKIUS, TPUrOHOMETpUYECKUE PYHKIIMHU, 0OpaTHbIE (QYHKIIMH; YMEHUE

I1P65




CTPOUTH rpadMKK U3yUYEHHBIX (PYHKITUN, UCTIOJIB30BATh TpaUKU IPH
W3YYCHUHU MPOIECCOB U 3aBHCUMOCTEH, MPH PEIICHUU 33]a9 U3 IPYTHX
y4eOHBIX TIPEMETOB U 3aJa4u U3 pPeallbHOW KHU3HH; BEIPAXKATh
(dopMyTaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

YMeHue peniatb TEKCTOBBIE 3a/1a4M PA3HBIX TUIIOB (B TOM YHUCJIE HA
IPOLIEHTHI, A0JIM U YacTH, Ha ABHKEHHE, Pa0OTy, CTOUMOCTbh TOBapOB U
yCIIyT, HAJIOTH, 33/1a4H U3 00J1aCTH YIPaBICHUS JIUYHBIMU U CEMEUHBIMU
(uHaHCAMM); COCTABJIATH BBIPAKEHUsI, ypaBHEHUs, HEPABEHCTBA M UX
CUCTEMBI 10 YCJIIOBHIO 33]1a4H, UCCIIE0BATh IIOJIy4YCHHOE PELICHUE U
OLIGHUBATh MPABJIONIOI00HOCTD PE3YIILTATOB;

I1P66

VYMeHHe onepupoBaTh MOHIATUSAME: CpeiHee apu(MEeTHIeCKoe, MEeANaHa,
HanOoJIbIIIee M HAUMEHbIIIee 3HAYCHUS, pa3Max, AUCIEPCHs, CTAaHIapPTHOE
OTKJIOHEHHUE YHCIOBOIO HAOOPa; yMEHUE U3BIICKATh, HHTEPIPETHPOBATh
UH(OPMALINIO, TIPE/ICTABICHHYIO B Ta0INIIaX, HA TUarpaMMax, rpagukax,
OTpaXKaIOUIYIO CBOMCTBA PEabHBIX MPOLIECCOB U SBJICHUI; IPEACTABIIATH
UH(POPMALIUIO C TIOMOUIBIO TAOJIUI] U AUATPAMM; HCCIIEI0BATh
CTaTHCTUYECKHE JaHHbBIC, B TOM YHCIIE C IPUMEHEHUEM IpapUIecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB;

I1P67

YMeHue oneprupoBaTh HOHATUSMHE: CITyYalHBIA ONBIT U CITy4aliHOE
COOBITHE, BEPOSITHOCTD CITYYallHOTO COOBITHS; YMEHHE BBIYUCIISATH
BEPOATHOCTH C HCIOJIb30BaHUEM IPaUECKUX METOI0B; IPHUMEHSThH
(OpPMYITBI CTIOKEHHUS U YMHOKEHHSI BEPOATHOCTEH, KOMOMHATOPHBIE
(akTbl 1 GOPMYJIBI IPH PELICHUH 331a4; OLIEHUBATH BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy9allHBIMU BEIMYMHAMH; YMEHHE
IPUBOAUTH MPUMEPHI POSIBIICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSX;

I1P68

YMeHue onepupoBaTh MOHATHAMU: TOUKA, MPAMasi, INIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIA YTOJI, CKPEIIUBAIOLIUECS MIPSIMBIE,
napajieIbHOCTh U MEPIICHIUKYISIPHOCTD MPAMBIX U TNIOCKOCTEH, yro
MEXy TPSMBIMH, YTOJI MEXAY IPSIMOH U IIIOCKOCTBIO, YTOI MEXY
MJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTHU, PACCTOSIHHE MEXTY
MPSIMBIMH, PACCTOSTHUE MEXAY MJIOCKOCTSIMU; YMEHUE UCIIOJIb30BATh IIPH
pelIeHuy 3a/1a4 N3y4eHHbIC (DAKTHI U TEOPEMBI TIITAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYKAIOILIETO MUPA;

I1P69

YMeHue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHMKa, Ky0, apaienenumnes, npu3Ma, nupamua, purypa u
MOBEPXHOCTh BpaIlleHUs, MIIUHAP, KOHYC, ap, chepa, ceueHus Gurypsl
BpAIEHHS, TUNIOCKOCTh, Kacaromiasicst cepsl, IIITNHIPa, KOHYCca,
TUTOMIA/Ib TOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IUITUH/PA,
miomaas chepsl, 00beM Ky0da, TpsIMOYTOJIBHOTO MapajuielenuIea,
MUPAMHUJIBL, TPU3MBL, IMIMHPA, KOHYCA, Iapa; yMEeHUue H300paxarh
MHOTI'OI'PpaHHUKH U ITIOBECPXHOCTH BpAlICHUA, UX CCUCHUSA OT PYKH, C
MOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMECHHE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATH
IMPaBUJIbHBIC MHOTOTPaHHUKU

I1P610

VYmMmenne OIIECPHUPOBATH NOHATUAMM: IBUKCHUC B IIPOCTPAHCTBE,
noJ00HBIE (PUTYPHI B IPOCTPAHCTBE; UCIIOIB30BaTh OTHOILICHHE
TJIOMIAJIEH TOBEPXHOCTEN M 00BEMOB MTOTOOHBIX (YUTYP TIPH PEUICHUHN

I1P611




3aJga4d

VYMeHHe BRIYHUCIATh TEOMETPHYECKHE BETMYUHBI (JTMHA, YTOJI, TUIONIaIb,
00BeM, TUIOIA/Ib TOBEPXHOCTH), UCIOIB3Ys N3yUeHHBIE (POPMYITBI U
METO/bI;

I1P612

YMeHue onepupoBarh OHATUAMU: IIPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
KOOPJIHMHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAJISIPHOE
IIPOU3BEIECHUE, YTOJI MEXKY BEKTOPaMH, CYMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCJI0; HAXOJUTH C TIOMOIIBIO H3YYEHHBIX (OPMYII
KOOPJMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMs TOUKAMH;

I1P613

YMeHue BRIOUpaTh MOAXOSAIINN U3yICHHBIA METOI JITISl PEIICHIS
3aJlayu, paclo3HaBaTh MaTeMaTHYeCKUe (PaKThl 1 MAaTEMaTHYECCKUE
MO/IEJI B MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX, B UCKYCCTBE; YMEHUE
MIPUBOJIUTH TPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUUCKOHN U
MHPOBOM MaTeMaTH4e€CKON HAYKH.

[1P614

O06pabaTpIBaTh MEPBUYHBIC OYXTAITEPCKUE TOKYMEHTHI.

MK 1.1.

HpOBOI[I/ITB Y4€T ACHCKHBIX CPCICTB, O(l)OpMJ'IHTL JCHCKHBIC 1 KaCCOBBIC
JOKYMCHTEIL.

IIK 1.3.

®opmupoBaTh OyXraiaTepckue IpOBOAKH 110 YUETY aKTUBOB OpraHU3alUU
Ha OCHOBE pabouero miaHa C4eTOB OyXTalITepCKOro y4era.

IIK 1.4.

®opmupoBaTh OyXraiaTepckrue IpOBOIKH 110 HAUYMCIEHUIO U
NEPEYHCIICHUIO HAJIOTOB U COOPOB B OIOJKETHI PA3JIMYHBIX YPOBHEH.

IIK 3.1.

O(bOpMJISITB IUIaTCIKHBIC JOKYMCHTBI JJIA MCPCHUCIICHHA HAJIOTOB U
C60pOB B 6I-O,Z[)KCT, KOHTPOJHUPOBATDb UX IMMPOXOKIACHHUC 110 paCUCTHO-
KaCCOBBIM OaHKOBCKHM OIrcpanusiM.

IIK 3.2.

®opmupoBaTh OyXranrepckrue MpOBOAKH 10 HAYHCICHHUIO U
MEePEUHCIICHUIO CTPAXOBBIX B3HOCOB BO BHEOIO/KETHBIE (DOHIBI U
HaJIOTOBBIE OPraHbl.

[IK 3.3.

OdopMasTh TIIaTEKHBIE JOKYMEHTHI Ha MEPEUYNUCICHUE CTPaXOBbIX
B3HOCOB BO BHEOIO/IXKETHBIE (DOH/IbI U HAJIOTOBBIE OPIaHBl,
KOHTPOJIMPOBATh UX MPOXO0KJIEHUE 110 PAaCYETHO-KaCCOBBIM OAaHKOBCKUM
OIepaLusM.

IIK 3.4.

1. Pe3yabTaThl 00yYeHUs!

IInanupyemMsble pe3yJbTaThl 00yUYeHHS

Oo0mue Oo0mme JAucuuninHapHbie
KOMIIETCHIMHU JInunoctubie (JIP) u peamernsbie (ITPG)

Mertanpeamernbie (MP)

OK 01

JIP13, JIP15, JIP16, JIP17, JIP18,
JIP19, JIP20, JIP21;

MP1, MP2, MP3, MPS5, MP6,
MP7.

P61, IIPG2,
P65, TIPG6,

I1P63, TIPG4,
[1P67, IIPGS,

M1P69, TIP610, TIP611, IIP612,

[1PG13, T1P614.

OK 02

JIP10, JIP13, JIP15, JIP16, JIP17,
JIP18, JIP20;
MP2, MP3.

I1P614.

OK 03

JIP4, JIPS, JIP7, JIPS, JIP9, JIP10,
JIP13, JIP15, JIP16, JIP17, JIP18,
JIP19, JIP20, JIP21,

[1PG1, [1PG14.




MP1, MP2, MP3, MP5, MP6,
MP7.
JIP4, JIPS, JIP7, JIPS, JIP9, JIP10, | IIP61, ITP614.
OK 04 JIP13, JIP15, JIP21;
MP2, MP3, MP4, MP5, MPS.
MP2, MP3. I1P62, TIIPG63, [IIP64, IIPGS,
OK 09 [1P66, I1P67, IIPGS, IIPGY,
I1P610, ITP611, ITP612, TTPG13.
JIP4, JIP13, JIP15, JIP16, JIP17, I1P61, [IIP62, TIIP63, IIP64,
K 1.1 JIP18, JIP19, JIP20, JIP21; I1P65, [IIP66, TIIP67, TIPGS,
o MP1, MP2, MP3, MP5, MP6, [1P614.
MP7.
JIP4, JIP13, JIP15, JIP16, JIP17, I1P61, [IIP62, TIIP63, IIP64,
K 1.3 JIP18, JIP19, JIP20, JIP21; I1P65, [IIP66, TIIP67, TIPGS,
o MP1, MP2, MP3, MP5, MP6, [1P614.
MP7.
JIP4, JIP13, JIP15, JIP16, JIP17, I1P61, [IIP62, TIIP63, IIP64,
K 1.4 JIP18, JIP19, JIP20, JIP21; I1P65, [IIP66, TIIP67, TIPGS,
o MP1, MP2, MP3, MP5, MP6, [1P614.
MP7.
JIP4, JIP13, JIP15, JIP16, JIP17, I1P61, [IIP62, TIIP63, IIP64,
K 3.1 JIP18, JIP19, JIP20, JIP21; I1P65, [IIP66, TIIP67, TIPGS,
o MP1, MP2, MP3, MP5, MP6, [1P614.
MP7.
JIP4, JIP13, JIP15, JIP16, JIP17, P61, TIIP62, TIIP63, TIPG4,
K 3.2 JIP18, JIP19, JIP20, JIP21; I1P65, [IIP66, TIIP67, TIPGS,
- MP1, MP2, MP3, MP5, MP6, I1P614.
MP7.
JIP4, JIP13, JIP15, JIP16, JIP17, P61, TIIP62, TIP63, TIPO4,
K 3.3. JIP18, JIP19, JIP20, JIP21; I1P65, [IIP66, TIIP67, TIPGS,
MP1, MP2, MP3, MP5, MP6, [1P614.
MP7.
JIP4, JIP13, JIP15, JIP16, JIP17, P61, TIIP62, TIP63, TIPO4,
K 3.4 JIP18, JIP19, JIP20, JIP21; I1P65, [IIP66, TIIP67, TIPGS,
o MP1, MP2, MP3, MP5, MP6, I1P614.
MP7.
®oH/1 OLICHOYHBIX CPEACTB
Oobmas/npode Pa3nen/Tema Tun oneHoYHbIX
CCHOHAJILHASA MepOonpUATHH
KOMIETEHIUsI
P 1, Tems! 1.1 IT-o/c, 1.2, 1.3 IT-o/c, 1.4 IT-o/c, 1.5, | VYcTHBI# ompoc
16,17 OpOHTATBHBIN OMPOC
OK 1-OK4 P2, Temsr 2.1, 2.2 MarteMaTH4eCKUM JUKTAHT
OK9 ’ P 3, Temsr 3.1 I1-0/c, 3.2, 3.3, 3.4, 3.5 I1-o/c TecTupoBanue
) P 4, Temsr 4.1 11-0/c, 4.2,4.3, 4.4 [MpakTudeckue paboThI
P 5, Temsr 5.1, 5.2, 5.3 I1-0/¢c, 5.4,5.5, 5.6 I1-o/c, KonTtponbHbIe pabOTHI
5.7 [TpakTuyeckue paboThI
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P 6, Temsr! 6.1 I1-0/c, 6.2 I1-0/C, 6.3, 6.4, 6.5 I1-0/c, | BrimoaneHue

6.6,6.7,6.8 9K3aMEHAIIMOHHOH paboThI
P 7, Temsr 7.1 I1-0/c, 7.2, 7.3, 7.4

P 8, Temsr 8.1 IT-0/c, 8.2, 8.3 IT-0/c, 8.4, 8.5 I1-
o/c, 8.6 I1-o/c, 8.7

P9, Temn 9.1,9.2,9.3,9.4,9.5,9.6, 9.7 I1-o/c,
9.8,9.10,9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6
P11, Temsr 11.1,11.2,11.3,11.4

P12, Temsr 12.1,12.2,12.3,12.4, 12.5, 12.6,
12.7,12.8,12.9,12.10,12.11, 12.12, 12.13, 12.14,
12.15, 12.16, 12.17

P 13, Temsr 13.1, 13.2, 13.3,13.4, 13.5, 13.6 I1-
o/c, 13.7, 13.8, 13.9, 13.10 IT-o/c, 13.11

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c,

14.6, 14.7.

P 1, Temsr! 1.1 I1-o/c, 1.3 IT-o/c, 1.4 I1-o/c VYcrHblii onpoc

P 3, Temsr 3.1 IT-o/c, 3.5 [1-o/c [IpencraBnenne pe3ynbTaToB

P 4, Temsr 4.1 IT-o/c MPaKTUYECKHUX PaboT

P 5, Temnr 5.3 T1-o/c, 5.6 IT-o/C 3amuTa TBOPYECKHUX padoT
IIK1.1, IIK1.3- | P 6, Temsnr 6.1 IT-o/c, 6.2 I1-o/c, 6.5 I1-o/C 3amuTa UHIMBUIYaIbHBIX
I1K1.4, TIK3.1- | P 7, Temsr 7.1 I1-o0/C MIPOEKTOB

I1IK3.4 P 8, Temsr! 8.1 IT-0/c, 8.3 IT-o/c, 8.5 I1-o/c, 8.6 I1-
o/C

P9, Temsr 9.7 I1-0/C
P 13, Temsr 13.6 I1-0/c,13.10 IT-o/c
P 14, Temnr 14.5 I1-o/c

Kpurepun oneHuBanus yueOHOM AN CUMIIIMHBI

[IpenmMeToM oOLEHKM CiyKaT 3HaHWs M ymeHus, npeamycmorpeHHsle PI'OC CIIO mo
muciummHe  OVYJI. 04 Martemaruka ¢ HampaBieHHble Ha  (QopMUpOBaHHME OOUMX U
npo¢ecCHOHATbHBIX KOMIETEHIUH.

B cucreme OLleHKM 3HAHMI U YMEHUN HUCIIONB3YIOTCA CIEAYIOINE KPUTEPUH:

= «OTIMYHO» — 3a TIyOOKOE U IOJHOE OBJIAJCHHUE COJEpKaHHEeM Y4eOHOro marepuana, B
KOTOPOM CTYJEHT JIETKO OPUEHTHPYETCH, BIAJCHUE MOHATUIHBIM allapaToM 3a YMEHUE CBS3bIBaTh
TEOPHUIO C MPAKTUKOM, peliaTh NpakTUYECKUE 3a1aul, BbICKa3bIBaTh 1 00OCHOBHIBATh CBOU CYKICHHUSI.
OTiinuHas OTMETKA MPEAINOoIaracT rpaMOTHOE, JIOTHYHOE U3JI0)KEHHE OTBETA (KaK B YCTHOMW, Tak U B
MMCbMEHHON (hopme), KaueCTBEHHOE BHEIIHEee 0(hopMIIeHHE;

= «Xopomo» — eciau CTYACHT IOJIHO OCBOMJI Y4eOHbBII MaTepuall, BiajeeT MOHATUHHBIM
anmnapaToM, OpPUEHTHPYETCS B U3YUYEHHOM MaTEpHajie, OCO3HAHHO NPUMEHSET 3HAHUS I PELICHUS
MPaKTUYECKHX 3aJa4, FPaMOTHO M3JaraeT OTBET, HO coJiep)kaHue U ¢popMa OTBETAa UMEIOT HEKOTOPhIE
HETOYHOCTH;

= «Y[I0BJIETBOPHUTEJIBHO» — €CJIH CTYJIEHT OOHapyXUBAaeT 3HAHHE U MOHMMaHHE OCHOBHBIX
MOJIOKEHUH Y4eOHOro Marepuana, HO H3JIaraeT €ro HENOJHO, HENOCIEJOBATENbHO, AOIMYCKaeT
HETOYHOCTH B OIIPENEICHUE MOHATHM, B IPUMEHEHUU 3HAHUM Ul PEILIEHUS] MPAaKTUYECKUX 3a/ad, He
yYMEET J10Ka3aTelIbHO 000CHOBATh CBOM CYKACHUS;

= «Heya0BJ1eTBOPUTEJIBLHO» — €CIIU CTYJIEHT UMEET Pa3pO3HEHHbIEe, OECCUCTEMHbIE 3HAHUS,
HE yMEeT BBLIEIATH TIJaBHOE W BTOPOCTENEHHOE, JOMYCKAaeT OLIMOKH B ONpeAeTeHHE IOHSITHH,
HCKa)KaeT UX CMBICI, OECIIOPSIIOUHO U HEYBEPEHHO U3J1araeT MaTepuall, He MOXET PUMEHATh 3HAHUS
IUISL peUIeHUs MPAKTUYECKUX 3ajlad; 3a MOJHOE He3HaHWE M HEeIMOHMMaHUe Y4eOHOro marepHaia Hiu
OTKa3 OTBEYATh.
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1. ®oHA OLEHOYHBIX CPEICTB VIsA BXOAHOI0 KOHTPOJISI

BX0/1HOH KOHTPOJIb COCTOUT U3 33JaHUN, YACTUYHO B3STHIX U3 OTKphITOro 6anka OI'D u BIIP no
MareMartuke. Ha BeIMoTHEHNE 3a1aHUi BXOJHOTO KOHTPOJIS AaeTcs 1 akajgemMudeckuit yac (45 MUHYT).

Bx0/1HO# KOHTPOJIb COCTOUT U3 2-X YacTeil: 0043aTeIbHOM U JOMOJIHUTENBHOM.

OOs3arenbHass  4YacTb  COJACPKMUT  33JaHUA  MHUHUMAJIBHOINO  OOS3aTEILHOTO  YPOBHS,
JOTIOJTHUTENbHASL YaCTh — O0JIee CIOKHBIE 33/1aHusl.

IIpu BbINOJIHEHUHU 3aaHUN TpeOyeTcs MPEeACTaBUTb XOJ PELICHHS M yKa3aTb MOJTY4YEHHBIN
orBeT. [IpaBUIBHO BBITOJHEHHOE 3aJaHUE W3 O00S3aTENBPHOW YacTH OIICHWBAETCS B OJUH Oaslr,
IIPaBUJIbHOE BBINOJHEHHE 3aJJaHU JOIOJHUTENbHOM yacTu olleHnBaercs 3 Oamtamu uinu 1-2 Gannamu
32 YaCTUYHOE PEILCHUE.

basbl, nony4eHHbIE 3a BCE BBIIIOJIHEHHBIC 3a1aHUs, CYMMUPYIOTCH.

Lllxana nepesooa 6a1106 6 ommemKu no NAMUOANTLHOI cCUCeMe

Ommemka Yucno o6annoe,
Heo0x00umoe 0111 noJIy4eHUs1 OMMEmKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

Oobpaszoeamenvhule pe3yrbmamel, noodaexcauiue npogepke (I1emMeHmol):

OK 1-OK4, OKO.
3aoanusn 6x00H020 KOHMPOA

O0s3aTenbHasA YacTh
IIpu pewenuu 3a0anuii 1-4 3anuuiume npaguibHbLil OMEEM U3 UEMbIPEX NPEOSIONHCEHHDIX.
1. (1 6ann) Packpoiite popMyIly COKpaLIEeHHOTO YMHOXEHHUS a’-b%
A) a’-2ab+b% B) (a-b)(a+b); B) a’+2ab-b% I) (a-b)(a-b)

2. (1 6ann) [Inomaab TpeyroabHUKA BEIUUCISAETCS 110 GopMyJie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
f?

3. (1 6amr) Kakoe u3 ciaeayromux 9ucell 3aKII0UeH0 MKy YhCTIaMu 17 y 8

A)0,4;b5)0,5;B)0,6;1)0,7
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4. (1 6ann) Jans rpaduxu pynkumii. Kakas ¢popmyna cooTBeTcTBYyeT rpaduky 3):

1) - 2) | 3)

o] 11 o[ 1 ’ o[ 1

1 9

y= 2 Yy
A 20 i pY =X —8xtlly X T) y=x+5.

Ilpu ¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA U NOJIYUEeHHbLIL Omeent.
1 11

5. (2 6amna) Beraucnure 2 5

6. (2 6ama) Pemure ypaBHEHHE X2-7x+10=0. Ecnu ypaBHEHHE UMeEeT Oojiee OJHOr0 KOpPHS, B
OTBET 3aMUIIUTE MEHBIINI U3 KOpHEH.

7. (2 6aaua) JleTckuii BejiocuIe] CTOUT N ThIC. pyo0Jieil. Yucsi0 mpoaak BeJiocuIe 0B 3MuMOii
m 3axaerca ¢gopmysaoii n = 9-0,02m. Jlerom cnpoc Ha Besocumeabl Bo3pacTraer B 2 pasa.
OnpeneauTtsb CIPOC HA BeJIOCUTIEABI B HIOJIE.

8. (2 6ayna) Beicora BH napannenorpamma ABCD genut ero cropony AD Ha otpeskun AH=2 u
HD =32. Inaronans napawienorpamma BD paBna 40. Haitaure mionianp napauieaorpaMmma.

JonoJHUTEeIbHASl YACTh
IlIpu ¢vinonnenuu 3a0anusn 9 3anuuwiume x00, 000CHOaHUE peUleHUA U NOJIYYEHHbLI OMEem.
9. (3 Gamna) Ppi007OB MPOIIBUT Ha JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSTHUE BBEPX IO
TEUYEHHUIO PEKH, 3aTeM OpOCHI SIKOpb, 2 yaca JOBWUJI pbIOy M BEpHYJICS oOpaTHO uyepe3 5 4acoB OT
Havaia myremecTBus. Ha xakoe paccTossHWE OT MPUCTaHU OH OTIUIBUI, €CITH CKOPOCTh TE€UYEHUS PEeKU
paBHa 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKH 6 KM/4?

DoH/I OLIEHOYHBIX CPEJACTB JJIfl TEKYLIero KOHTPOJIs

Texkymuii KOHTPOJb TMPOBOAATCS BO BpeMsS ayAUTOPHBIX 3aHATUH 1O MaTEeMaTUKE B
COOTBETCTBUHM C Y4€OHBIM IJTaHOM W padouei mporpammbl O] «Martemarrka» 1Mo BCeM paszfenam
nporpamMmbl. TeKyIHil KOHTPOJb COCTOUT M3 JBYX YACTEH: TEOPETHUYECKOM M IpakTudeckou. [Ipu
3TOM O0yYarOIIHECs TOMyJaroT IBE OTMETKH.

Teopernueckas 4acTh MPOXOTUT B (DOPME YCTHBIX OTBETOB: OOYYAIOLIUECS BBITATHBAIOT IISIThH
KapTOYeK C BOMPOCAMHU, JAIOT TMOJHBIA OTBET (CO CIMCKOM BOIIPOCOB OOyYaromuecs 3HAKOMATCS B
Hayajie U3y4yeHHUsl pa3ziena).

IIxana nepesooa 6annoe 6 ommemKku no NAMUOAITILHOU CUCHEME

Ommemka Konuuecmeo eepnvix omeemos na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopowo) 4

«5» (omauurno) 5
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3agaHus MPAKTUYECKONH YacTH (KOHTPOJIbHBIE PaOOTHI) YaCTUYHO B3STHI M3 OTKPHITOTO OaHKa
EI'D u BIIP no maremaruke.

Ha BeImosHEHHWE KOHTPOJIBHON paboOTHl MO MaTeMaTHKe aaeTrcs | akajgemMudeckuid dac (45
MUHYT).

Kontponbhaas pabora cocTouT ux 2-X yacteid. B mepBoit wacTu mnpesaraercs BBINOJHUTH 4
3aJjaHus - BHIOpATh MPaBWIBHBIA OTBET M3 YEThIpEX MpPEIOKEHHBIX. Bo BTOpOW YacTH mpesyiaraercs
BBINIOJTHUTH 6 3a71aHuil - OPOPMUTH X0 PELICHUS U 3alHCaTh MOJTYy4YEHHBIH OTBET.

3a mpaBWIBHOE BBINIOJIHEHHUE JIIOOOTO 3a/JaHUs MEPBOM YacTW OOYHYAIOUIMICS IMOJy4aeT OJUH
6amna. [IpaBuibHOE BBIIOJHEHUE 3aJaHUI BTOPOW 4yacTH oleHuBaeTcs 2 Oamiamu uiau 1 Gammom 3a
4aCTUYHOE PELLEHUE.

banbl, nony4yeHHbIe 3a BCE BBIIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.

Lllxana nepesooa 6a1106 6 ommemKu no NAMUOANTLHOI cCUCeMe

Ommemka Yucno o6annoe,
Heodxo0umoe 013 nOJIyUeHus OmMeEemKU
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16

3.1 Cmenenu u kopuu. Cmenennasn pynkyus
Oopazosamenvhble pe3yibmamsl, noonexcauiue npogepke (I1emMenmot):

OK 1-OK4, OKO.
IIK1.1, ITK1.3-I1K1.4, ITK3.1-I1K3.4

Teopernueckye BONpPoOChHI:

1. Cdopmynupyiite onpeseneHne CTENEHHON PYHKIINH.

2. Ilepeuncnure cBOHCTBA CTENEHHOM (DYHKIIMM C LIETBIM ITOKA3aTENIEM.

3. [lepeuncinre cBOWCTBA CTENEHM C JEHCTBUTEIBHBIM TIOKaszareneM. IIpuBenure
IIPUMEPBHI.

4. [Iepeuncinre cBOKCTBA KOPHS HATYpaJIbHOU cTeneHu. [IpuBenure npumepsl

S. Ha yto HeoOxoauMo oOpaTuTh BHUMaHHE MPHU PELICHUH UPPALUOHATIBHOTO ypaBHEHHUS
YETHOM CTerneHu?

6. YeMy paBeH KOPEHb UETHOW CTENEHM U3 OTpULaTesbHoro yncna? [Ipusenure npumep.

7. YeMmy paBeH KOpEHb HEUETHOM CTENEHM W3 oTpuuareapHoro uucia? llpueenure
IpUMeEp.

8. Ha uto crout o0OpaTuTh BHHMAaHUE MPH pPELICHUH HPPALUOHAIBHBIX, JAPOOHO-

palMOHAIBHBIX YPABHEHUIN U HEPABEHCTB?

KontpoJbHas padora
Oos3are/ibHASL YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuivbHolil OMeem U3 Yemuvlpex nPeod10HCeHHbIX.

1. (1 6anm) Mexay KakuMHU ABYMs HaTypaJIbHBIMU YHCIaMU HaXOJIUTCS YU CIIO W?
A)19u20;b)2u3;B)18ul9;IN)3u4.

2. (1 6amm) OmpeenuTe KOpeHb ypaBHeHHs X =125

A)3.;b)-3; B)-5;T) 5.

3. (1 6awn) Pacrionokute B opsAKe Bospactanus aucia: 2; 1/ 5; V17
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A)2; 35, ¥17;8)2; V17, 3/5;B) 3/5; 2 V17;1) ¥/17; 2; V5.
4. (1 6amn) YMHOXKas 9uciia ¢ OAMHAKOBBIM OCHOBaHHEM, UX CTCTICHH. ..
A) ymHoxxaeM; b) nenum; B) cknaneiBaem; I') oTHuMaem.

Ilpu evinonnenuu 3a0anuit 5-8 3anumiume xo00 peuwieHus u NOJYUEeHHbLIL OMEem.
598 . 29

2648

5. (2 6ama) HalimuTe 3HaUYeHNE BRIPAKCHUS npu a=7.

(VI2+8)’

3 10++96
6. (2 6amna) Haiinure 3Ha4eHHE BBIpAKEHUS .
7. (2 6ama) PaccrostHue ot HaOIIOAATEINS, HAXOASAIIETOCA Ha HEOOJIBINOH BhICOTE N KIsIoMeTpOB

. . l =vV?2Rh
Haj 3eMiéil, A0 HaONI0AaeMOil UM JIMHUU TOPU30HTA BBIUUCISIETCA MO (Gopmyie , TIe
R=6400 kM — paguyc 3emnu. C Kakoil BBICOTHI TOPU3OHT BUAEH Ha paccTOoSHUU 48 KUIOMETpPOB?
OTBeT BbIpa3uTe B KWJIOMETpax.

8. (2 6ayuta) Pente ypaBHeHue ¥ —32—x=12.

JlonoJHUTENbLHASA YACTh
Hpu eévinosinenuu 3a0anusn 9 zanumume xoo, oﬁocnoeauuepemenuﬂ u n0lelleHHblﬁ omeem.

y =Vx

y=xX

9. (3 6anna) Pemmre rpaduuecku cucteMy ypaBHEHUI: {

3.2 Ilokazamenvhasn pynkyus

Oopazosamensvhuble pe3yibmanmsl, noonexcauiue npogepke (I1emMenmol):
OK 1-OK4, OKO.

IIK1.1, ITK1.3-I1K1.4, ITK3.1-I1K3.4
Teopernyeckne BONPOCHI:
1 Cdhopmynupyiite onpeaesneHue noka3zaTeabHON GYHKIUH.
2 [lepeuncnure cBoiicTBa MOKa3aTENbHON PYHKINU.
3 [lepeuncanre ciocoObl pelIeHns OKa3aTeIbHbIX YPaBHEHUH.
4. Chopmynupyiite mpaBuiio pelieHHs MPOCTEUIINX OKa3aTeNbHbIX HEPABEHCTB.
5
6.

B yem 3akimrouaercs rpaduueckuii crnocod penieHus ypaBHeHUH.
[TpuBenute npumep GyHKIIMOHATHLHONW 3aBUCUMOCTH TOKa3aTeNbHON (QYHKIIUU U3 peabHOM
KU3HHU.

KoHTpoJnLHas padora

0O0s3aTeIbLHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumwiume npasuIbHBLIL OMEEN U3 UembIPEX NPEO0HCEHHBIX.

1. (1 Gasn) ITpu KakoM 3HAUEHUH a PYHKIHS y=a" OBbIBAET Ha BCEW 0OJIACTH ONpPEIeIeH s ?

4 1
A) a=3; b) a=8,25; B) a=g; I a=\/§.

2. (1 6amn) Ha pucynke uzobpaxén rpadux ¢pynkiuu suaa f(x)=a*. Haiigure 3nauenue f(2).

15



VA

filx)y=a"

il | T
o

Ol 1. X
A)25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
1
3. (1 6amn) dynkuus 3amana GopMyIIoi: f(x)=(E)K. Yemy paBHO f(-2)?

A)-3: 5)4:B) 4:T) V2.

1 v—13
=3.
4. (1 6ann) Kopens ypaBHEHUS (9> ?
A)12,5;B)13; B) 14; ') 15.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume x00 pewienus u NOAYYEHHbLIL OMeem.
5. (2 6amna) Haiimmre Koperb ypaBHeHus 3™ 2-5%3%=12
6. (2 6amna) CKOJBKO TENbIX PEIICHUN HMEeT HepaBeHCTBol<7X'1§49?
_ 25—8)&? —x2

7. (2 6amna) Haligure Touky MmakcuMmyma (hyHKIIAA Y= )

8. (2 6ayma) B xoxe pacmama pairoOaKkTUBHOTO M30TOIA €r0 Macca YMEHBIIACTCS MO 3aKOHY
m(t) =mg-277,

re Mo — HayalbHas Macca M30Toma, t— BpeMms, Mmpolieaniee OT Ha4albHOTO

MOMEHTa, | — TIepuoA noiypacnaga. B HayanbHbII MOMEHT BpeMeHH Macca u3otona 184 mr. [lepuon
ero mnoiypacrnaja coctasiser 7 MuH. Haiigure, yepe3 cKojJpbkO MUHYT Macca M3oTomna OyJaeT paBHa
23 mr.

JIOmMOJTHUTEJIbHAA YACTh
Ilpu eévinonnenuu 3a0anun 9 3anuuwiume x00, 000CHOBAHUE PEUeHU U NOTYYEHHbLIL OMEEem.
y—2x=0

9. (3 6amna) Pemure rpadguiecku cucteMy ypaBHEHUM: {Y _ X _

3.3 Jlozapugpmul. Jlozapugpmuueckasn pynkyusn

Oobpazoeamenvusle pe3yiomamel, noodaexcaujue nposepke (I1emMenmot):
OK 1-OK4, OKO.
IIK1.1, ITK1.3-I1K1.4, T1K3.1-I1K3.4

Teopernyeckue BONPOCHI:
Cdhopmynupyiite onpenesneHue JorapupMuueckon GyHKIHH.
[lepeuncnure cBoiicTBa morapupmMuueckoi GyHKIUH.
[Tponomxute onpenenenue: «Jlorapudm — 3t0...».
Uemy paBeH norapudm mpou3BeaCHUS?
YeMmy paBeH jorapugm yacTHOro?
[IpuBeaute npumepsl JorapuGMuuecKoil ciupany B MPUPOJIE U B OKPYKAIOIIEM MUPE.

ook wdE
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7. Ha 4ro cTouT 0OpaTuTh BHUMaHHE NMPHU PELICHUU JIOTapU(MUUYECKUX U ypaBHEHUH U
HEpPaBEHCTB?

6. [lepeuncnure ciocoObl pelIeHus Jorapu(pMUIecKuX ypaBHEHUH.
7. CdhopmynupyiiTe npaBuiIo peleHus MPOCTEHINX JTorapu(pMUIECKIX HEPABEHCTB.
8. B yem 3akimovaercs rpaduyeckuii cnoco0 penieHus ypaBHEHUH.

6. IlpuBenure npumep GYHKIHOHATHHOW 3aBUCUMOCTH JIOTapu(PMHUUECKON (GYHKIUH U3
peanbHON KU3HU.

KoutpoJabHas padora
Oo0s13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHovlil OMeEEem U3 Yemuvlpex nPeodl0HCeHHbIX.
1. (1 6amm) Kakas u3 gpyHkiuii Bo3pactaeT Ha Bcel 00J1acTH onpeieeHus ?

A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*T) f(x)=log: x.

2x=3
x+7
A) (-7;1,5); B) (-0; - 1,5), (7; +o0).; B) (-1,5; 7); I') (-00; -7), (1,5; +o0).

1
3. (1 6aur) Pacionoxuts B mopsike Bospacranust: 108y 5 4; 1logg 50,4, logg 5 "

2. (1 6amn) Ykaxure obmacts onpenenenns pyuximn f (X) = Ig

1 1
A)loggs4;108050,4;10gg 55 :B) logg s 4:logo s ;1080 50,4;

1 1
B)logg 57 ;1080 50,4;10g954; 1) loggs0,4;logo s ; logos4.
log,(5 —x) =2.

4. (1 6ann) Haiinure KopeHb ypaBHEHHS
A)11;b)-11;B)-3;T) 3.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHusA u NOJIYUEHHbLIL Omeent.
5. (2 6ata) Onpeenute 3Hauenne soipaxenns 10gg 2 + logg 3 + 210824,
6. (2 6banna) Ykakute HaMMEHbIIIEE 11eJI0e pelIeHne HEPaBeHCTRA!

log;(6x —4) > 2.

7. (2 6anna) Haiigure Touky Mmakcumyma (pyHKIUN Y= 81n (x + 7) —8x+3.

8. (2 6amna) [Ins oGorpeBa moOMeEIIEHHs], TEMIIEpATypa B KOTOPOM MOJAEP>KUBACTCS HA YPOBHE
T,=15° 4yepe3 paauaTop OTOILIEHHS IMPOIYCKAIOT FOpSA4yr0 BOAy. Pacxon mpoxonsiuei yepe3 Tpyoy
paauaropa Bogsl m = 0,6 kr/c. [Ipoxoas mo TpyOe paccTosiHUE X, BOJA OXJIaXAaeTcs OT HadaJbHOM

cm T — Br-c
x=0o—log, =——=, ¢=4200—
temneparypbl T,=91° o temneparypsl T, npudém Y =Ty rpe kr-°C
T
Y =28—:
— TEII0EMKOCTb BOJBI, M -? C _ kosddurment Ternoobmena, a & = 0,8 __ nocrostunat.

Haiigute, mo kakoii temneparypwsl (B rpamycax llembcus) oxiaguTcs BoAa, €Cld JIIUHA TPYOBI
paauaropa paBHa 144 m.

JIOmOJJHUTEILHAA YACTh
Ilpu evinonnenuu 3a0anun 9 3anumwiume x00, 000CHoO6aHUE PEULIeHUA U NOJIYYEHHbLIL OMEent.
y + 2x = log; 135 —logs 5
2y —3x=6 '

9. (3 6anna) Pemnre rpaduyecku cucremy ypaBHeHHﬁ:{

17



3.4 Ypaeuenus u nepasencmea

Oébpa3zosamenvhvle pe3yipomantvl, nodaexHcaujue nNPosepke (InemeHmaol):
OK 1-OK4, OKO9.

IIK1.1, ITIK1.3-I1K1.4, I1K3.1-I1K3.4
Teopernyeckue BONPOCHI:

Uto Ha3bIBaeTCs ypaBHEHUEM?
UTto 3HaUUT penIuTh ypaBHEeHHE?
Uto Takoe KOpeHb ypaBHEHUSI?
Urto Ha3pIBaeTCs HEPABEHCTBOM?
UTo0 3HAUUT PELIUTh HEPABEHCTBO?
B uewm 3akmiouaercsi «<METO1 UHTEPBATIOBY?
Uro Ha3bIBaeTCA pelIeHue CUCTEMbl YpaBHEHHI?
UTo 3HAYUT PEIIUTh CUCTEMY ypaBHEHUI?
[Ipn pemieHuu Kakux ypaBHEHUH M HEPAaBEHCTB, cleAyeT OOpaTUTh BHHMAaHHUE Ha
00J1aCcTh JJOIMYCTHUMBIX 3HAYCHUH?

10.  Ilepeuucnurte crocoObl pelIeHUs: ypaBHEHUH.

11. [Tepeunciute criocoObI pelIeHUsI CUCTEM YpPaBHEHUM.

CoNoA~WNE

KonTpoJsbHas padora
Oos13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbLL OMEEN U3 Yemuipex nPeoloHceHHbIX:
1. (1 6ann) Kakoe u3 uncen siBisieTcsi KopHeM ypaBHeHHs logy(x+1) =1
A)-1;b5)2;B) 1,1 0.
2. (1 6amn) Kakue u3 ypaBHEHHUI UMEIOT Oo0Jiee OJTHOTO KOPHS?
A) x%-6x+5=0; B) 37=9; B) (x-4)(x+3)(x-8)=0; I) 2x-7=0.
3. (1 6aym) Onpenenute BUj ypaBHEHHS v —32-x=12.
A) nuneitnoe; b) kBagpatHoe; B) uppaunonansnoe; ') paimonansHoe.

4. (1 6amr) OnpeennTe HaMMEHbIIEe L[EI0e PEIICHHe HepaBeHCTBa 5° ~<1?
A)-3;5)0;B)3;T) -4.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHus U NOJIYUEHHbLIL Omeent.
5. (2 6anna) Haiinute KOpeHb ypaBHEHUS | x-3|=2

{x -y=28,
6. (2 Gamta) Pemmre cucremy ypasrennit (27 %~ 16
2x% — 5x
—_— X.
x—3

7. (2 6anna) Pemute HepaBeHCTBO

8. (2 6amna) Pemure ypaBHEeHUE (2}( — 3)\/3}(2 —5x—2-0

JIONMOJHUTEJNLHAA YACTh
Ilpu eévinonnenuu 3a0anun 9 3anuwiume x00, 000CHOBAHUE PEUIeHU U NOTYYEHHbLIL OMEem.

2sin%x — \/§COS (g —x) =0.

n
7,371:

9. (3 6anna) Pemmure ypaBHeHHE . YKa)KUTE KOPHU 3TOTO

YpaBHEHUs, IPUHAJIEIKALIUE OTPE3KY
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3.5 Muooswcecmea. Inemenmul meopuu zpaghoe

Oopazosamenvhble pe3yibmamot, oo 1excauiue nposepke (3j1emenmol):
OK 1-OK4, OKO.

IIK1.1, I[TIK1.3-I1K1.4, T1K3.1-I1K3.4

TeopeTnueckne BONMPOCHI:
Chopmynupyiite onpeneieHue MHOKECTBA.
[Mpomomxkure onpenenenue: «OO0bEAUHEHNE MHOXKECTB — 3TO. .. ).
[Tponomxute onpenenenue: «llepeceueHre MHOXKECTB — 3TO. ...
[Mpomoimkute onpenenenue: «Pa3HOCTE MHOXKECTB — 3TO. ...
N3o00pa3ute 00beIMHEHNE TBYX MHOXKECTB Ha Kpyrax Diiepa.
H300pa3uTte nepeceueHe TpeX MHOXKECTB Ha Kpyrax Diiepa.

Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCS BEpIIMHON, peOpoM rpada?

Kak HaliTu cTeneHs BepiuHbl rpada?

© o N ogakowdpE

HazoBure oTnuuuTeIbHBIC Y€PTHI TIOJTHOTO U HEMOJIHOTO IrpadoB.

10. HazoBuTE OTIMYHTEIHHBIC YEPTHI CBA3HOTO U HECBSI3HOTO rpadoB.

KoHTpoJnLHas padora
Q0s3aTeIbHAA YACTh
Ilpu pewienuu 3a0anuii 1-4 3anuuiume npasuibHbLIL OMEEN U3 YEMbIPEX NPEOIOHCEHHBIX.

1. (1 6anm) Kakas onepauus nzobpaxeHa Ha Kpyrax Ditnepa?
[ B

A)E=AUB,B)E=AnB;B)E=A\5,T) E=A-B.

2. (1 6ann) Kaxoit rpad npencrasien?

A) TIOJIHBIN; B) HenonHbIH; B) nepeso; ') HyneBoi.

3. (1 6amm) [IaTepo pabounx BCTPETUIINCH MPH BBICAJIKE IIBETOB B KITyMObI. CKOJIBKO BCEro ObLIO
CIENaHO PYKOMOKATUI

A)10;b) 11; B) 5; ') 6.

4. (1 6amn) Onpenenute CTeNeHb BEPIIHHBI B:
A

A)8;B) 11;B)3;T)5.

Ilpu evinonnenuu 3a0anuit 5-8 3anuuiume xo00 pevwieHus U NOJYUEeHHbLIL OMeem.
5.(2 6anmna) 1. ansel nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummure u
n300pasute rpaguyecku HoBoe MHOKecTBO E: a) £ = AUB ;0)E=ANB.
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6. (2 6anna) KosnuHsl Apy3bs 3aHUMAIOTCS KAKUM-HUOYIb BUJOM CHIOPTa. 14 U3 HUX yBIEKAIOTCS
¢dbyt60m0M, a 10 — GackeT6070M. M TOTBKO ABOE YBIEKAIOTCS U TEM U APYTHM BUIOM CIIOPTA.
Cxounbko npy3eit y Tonu?»

7. (2 6anna) Ha pucynke — cxema nopor, cssbiBaromumx ropoaa A, b, B, I, /I, E. ITo kaxmoi
JI0pOre MOYKHO JIBUraThCs TOJIBKO B OJJHOM HAIlpaBJICHUH, YKa3aHHOM CTpeNKoi. CKOJIBKO CYLIECTBYET
pa3IMYHBIX yTer U3 ropoaa A B ropox E?

B o
A \r \
»oF
B a

8. (2 6annma) MoxHO 7T HAPHCOBATh H300paKEHHBIN HA pUCYHKE Tpad HEe OTphIBast KapaHJall OT
OyMaru ¥ mpoBOJsl KaXK10€ pedpo poBHO OJIUH pa3?

JlonoHUTeIbHASA YACTh
Ilpu évinonnenuu 3a0anus 9 3anuuwiume x00, 000CHOBAHUE PEUIEHUS U NOJIYYEHHbLIL OmEem.
9. (3 6anna) [lepByro UM BTOPYIO KOHTPOJIBHBIE PAOOTHI MO MAaTEMATHKE YCIIEITHO Hamucaiu 33
CTYIECHTa, NIEPBYIO WM TPEThI0 — 31 CTyAEHT, BTOpYO MM TpeTblo — 32 cryaecHTa. He MeHee nByx
KOHTPOJbHBIX paboT BHINOJHMWIM 20 cTyaeHTOB. CKOJIBKO CTYJEHTOB YCIEUIHO PELIMIA TOJIbKO OAHY
KOHTPOJIbHYIO paboTy?

3.6 dnemenmul KOMOUHAMOPUKU, CMIAMUCIMUKU U MEOPUU 6EPOAMHOCHEll

Oopazosamensvhble pe3yibmamsl, nooaexcauiue npogepke (I1emennmot):
OK 1-OK4, OKO.

IIK1.1, ITK1.3-I1K1.4, ITK3.1-I1K3.4

Teopernuyeckue BOIPOCHI:

1. [Iponomxkute onpenenenue: «CinydaitHoe coObITHE — 3TO...». [IpuBeauTe mpumep.
2. [IpuBenuTe mpuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBeaute nprMep HEBO3MOKHOTO COOBITHSI.

4. [Tponomxute onpenenenune: «BeposTHOCTb CIy4afHOTO COOBITUS — ITO. .. ».

S. Chopmynupyiite mpaBuiIo HAX0XKJIEHUS CII0KEHUS BEPOSITHOCTEH.

6. CdhopmynupyiiTe NpaBUIO YMHOXKEHHUS BEPOSTHOCTEM.

7. Kak naiftu cpennee apudmerndeckoe YUCI0BOro psaa?

8. Kak naiitn Meauany unciaoBoro psaa?

9. Kak Beruucnsercs pasmax 4ucioBoro psaa?

10.  Jlns yero Hy>kHBI AUarpammsl, rpaduku? [lepeuncianre BUAbI uarpaMm.

11.  IlpuBeaute npumepsl NPOSIBICHUS 3aKOHA OOJIBIIMX YUCEN B IPUPOIHBIX SIBICHHSIX.
12. IlpuBeaute nmpuMepsl NPOSIBICHUS 3aKOHA OOIBUINX YMCEI B OOIIECTBEHHBIX SIBICHUSIX.
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13.  Yro u3yuaer cratuctuka?

14, [Iponomxkute onpenenenue: «CoyeTaHue — 3TO. .. ».

15.  Ilponmomxute onpenenenue: «Pazmenienue — 31o...».
16.  Ilponomxure onpenenenue: «IlepectaHOBKH — 3TO...».
17.  IlpuBeauTte mpuMep MHOXKECTBA U3 PEATbHON KU3HU.
18.  IlpuBeaure npumep onepanuu nepeceueHuss MHOXKECTB.
19.  IlpuBeaute mpumep onepanuy 00beANHEHUS MHOXKECTB.
20.  IlpuBeauTe mpuMep ONEPALUU PA3HOCTH MHOXKECTB.

21.  Packpoiite NOHATHUS «Tpady, «IEPEBO», UK.

KonTtpoJsbHas padora
O0s3aTebHAsA YaCTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHblii OMEEM U3 Yemolpex NPeodi0HceHHbIX.
1. (1 6amn) KomOuHaTopuka — 3TO pa3iesl MaTEeMAaTHKH, OTBEYAIONIMA HA BOIPOCHI
CKOJIbKUMH CTIOCOOAMU MOYKHO BBIOPATh DJIEMEHTHI ...
A) 3a1aHHOTO0 KOHEYHOT0 MHOX€ECTBa; b) 6eckoHeuHoro MHOXecTBa; B) nro6oro muoxecta; )
UPPaLMOHATILHBIX YHCE.
2. (1 6amn) CoenuHeHHs U3 N SJIEMEHTOB, OTIMYAIOMIAECS APYT OT JIPyra TOJBKO IMOPSIKOM
PacroJIOoKEHUsS B HUX AJIEMEHTOB, Ha3bIBAIOTCA:
A) nepecranoBkamu; b) coueranusmu; B) pasmemenusivu; [') komOuHaImsaMu.
3. (1 6am) Yucno Bcex BO3MOXKHBIX pa3MeIlleHUH BeIYUCIIAETCS o (popmyrie:

A) A=n(n—-m); B All=n(n—-1).(n—m+1); B) A} =

T (n-m)?
m=nn+m)

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ynopsiioueHue eAMHUL] COBOKYITHOCTH 110 NMpHU3HaKy; b) pazoueHne ennHuI] COBOKYITHOCTH Ha
rpynmnsl 0o npu3Haky; B) o6o0menne equHuuHbIX (akToB; I') 00001mIeHe eJMHUYHBIX TPU3HAKOB.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHuA U NOJIYUEHHbLIL Omeent.

5. (2 6anna) B cpeanem u3 2000 neraneid, caenanHbIx Opuragoi Tokapei, 6 ¢ 6pakom. Haiigure
BEPOSTHOCTH TOTO, YTO O/IHA CIy4ailHO BBIOpaHHAs /Ul KOHTPOJIS IeTallb KaueCTBeHHas?

6. (2 0anna) CpaBHUTH KOJIMYECTBO BbI4eTOB PaGOTHUKOB. COCTaBUTH AUArpamMMmy IO
Haii/IeHHbIM JaHHbIM. C/1e/1aTh BbIBO/IbI.

7. (2 6anaa) HyskHo onpeaeJuTsh TPpU HaA0aBOYHBIX KO3 unuenTa. CKoJIbKO pa3jHYHbIX
BAPHAHTOB €CTh, €CJIM €CTh BCero KO3(p(PpUIUUHHTOB S.

8. (2 6ana) CroJABKUMHM CIIOCOOAMH MOKHO PACIIOJIOKUTH 4 TUATPAMMBI B 0TUYéTE?

n!

I)

JdonoiHUTEILHAS YaCTh

Ilpu évinonnenuu 3a0anus 9 3anuuiume xo00, 000CHOBAHUE PEUIEH U U NOJIYYEHHbLIL OMEen.

9. (3 6anna) Urodbl MOCTYNUTHh B MHCTHUTYT Ha CHENHAIBHOCTH «HH)KeHepHOe 1eJio»,
a0utypueHT n0/keH HaOpath Ha EI'D He menee 70 0a/u10B 1O KaKAOMY M3 TPEX NnpeaMeToB—
MaTeMAaTUKA, PYCCKHUI A3bIK U (usuka. YToObl MOCTYNUTHh HA cHeHUHAJbHOCTH «Kommepuusi»,
HY’KHO HaOpaTb He MeHee 70 0a/I0B MO KAXKIOMY M3 TPEX NMPeIMETOB — MATEeMaTHKA, PYyCCKUI
SI3bIK ¥ 001IeCTBO3HAHUE.

BeposiTHOCTL TOro, uro adurypueHT 3. MOJy4YuT He MeHee 70 0a/LIOB MO MaTemMaTHKe,
paBHa 0,6, mo pycckomy si3biky — 0,8, mo ¢puszuke — 0,7 u mo odmecrBo3Hanuo — 0,5.

Haiigute BeposiTHOCTH TOro, 4ro 3. CMOXKET MNOCTYNHMTH XOTSl Obl HA OJHY H3 JBYX
YIOMSHYTBIX CHIEIHAJIBbHOCTEN.
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3.7 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Obpa3zoseamenvhble pe3yiomamaol, nodaexicaujue npoeepke (I1emMeHmpt):
OK 1-OK4, OK9.

IIK1.1, ITK1.3-I1K1.4, ITK3.1-I1K3.4

1.
2.

3.

12.
13.
14.
15.
16.

TeopeTnyeckue BONPOCHI:
UYeMy paBeH yroii B OJIMH pajguaH?

B kakux 4YeTBepTAX TPUTOHOMETPUYECKOrO Kpyra (QYHKIHS Y=SInX MPUHUMAET
I10JIO)KUTEJIbHBIC 3HAUECHUS?
B Kakux YeTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (yHKIUS y= COSX MPHUHHUMAET
OTPULIATEIIbHBIE 3HAYEHUS?

[Mponomxkute onpenenenue: «CHHYC OCTPOrO yriia — 3T0...)».
[Tponomxkute onpenenenune: «KOCHHYC OCTPOTO yriia — 3TO...)».

HpOILOJDKI/ITe OIpCACIICHUC! «Tanrenc OCTpOro yrija — 3TO...».

CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOMKICCTRBO.
Yemy paBHO npom3BeneHue (gxX*ctgx?

Yemy pasen Sin(2X)? ChopmymupyiiTe MpaBUIO BHIYUCICHHUS.
UYemy paBeH C0S(2x)? ChopMyaupyiTe NpaBuiIo BbIYUCICHHUSL.

[lepeuncnure TpUroHOMETpUIECKHE (PYHKINH, YKAKHUTE X TIEPHOIBI.

Yemy paBeH nepron pyHKIuH Y=C0S(4X)?

€My paBeH nepuoj GyHKIUU y=cos(x/4)?

Omnpenenure o6nacTh 3HaUYeHUs QYHKIMU y=3c0s(5X)?

[lepeuncnure cnocoObl peleHNs] TPUTOHOMETPUYECKUX YPAaBHEHUH.
PackpoiiTe ajiroputM pemeHus: OJHOPOJHBIX TPUTOHOMETPUYECKHX

IEPBOro nmopgakKa.

17.

PaCKpOﬁTe AITOPpUTM  pPCHICHUA OAHOPOAHBIX TPUTOHOMCTPHUYCCKUX

BTOPOTIO MOopAAKa.

KonTpoJnHuast padora
0O0s13aTeILHAA YACTh

ypaBHEHUH

ypaBHEHUH

Ilpu pewwenuu 3a0anuii 1-4 3anumwume npasuibHbLl OMEEM U3 Yemblpex NPed10HCeHHBbIX.

AB
1. (1 6amn) B AABC sinCZE. Kaxast u3 ctopoH siBisiercst runorenysoii AABC?

A) AB; b) AC; B) BC; I') CB.

2. (1 6amm) Yriom Kakoi 4eTBepTH siBisieTcs yroua 0=400°7
A)LLB) I B) I T) IV.

3. (1 6amn) Kakue u3 pyHKIMH ABIASIOTCA YETHBIMU?

A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6ann) Kakue u3 yrcen ABIASIOTCS KOPHEM YPaBHEHHUS COS X = E?

A s 5 T B T r 21
)X_6a )X_35 )X_za )X_ :

3

Ilpu evinonnenuu 3a0anuit 5-8 3anumiume xo00 peuieHusA U NOJYUEeHHbLIL OMmeem.
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. T T
5. (2 6anna) Beraucnure: sin 5 T Cos.

y V2 : V2
6. (2 6amma)  Haiinute 3HaueHME BBIPAXKEHUS 4arccos? - darcsin(— ?)

7. (2 6amna) JokaxuTe TOXIECTBO: 2sin(m/2+a) + cos(m — a)= cosal.
8. (2 6amna) Pemmre ypaBHEHUE: sin® x - 4 sin x + 3 =0.

JonoJHUTeIbHAS YaCTh
Ilpu eévinonnenuu 3a0anusn 9 3anuuwiume xo00, 000CHOGaAHUE PeUieHUA U NOTIYYEHHbLIL OMEem.
9. (3 6amra) Pemure cucteMy ypaBHCHHIA:

{ C..+4Cr=1IIb
sinC ...+ sin Cr = 2.

3.8 IIpamvle u nnockocmu 6 npocmpancmee

Oopaszosamenvhble pe3yibmamot, nooaexcaujue npogepke (3,1emMeHmol):
OK 1-OK4, OKO.
[1K1.1, ITIK1.3-I1K1.4, T1K3.1-I1K3.4
Teopernyeckue BONPOCHI:

1. Chopmynupyiite Teopemy [ludaropa.

2. [lepeuncaure ocHOBHBIE (PUTYPBHI B IIPOCTPAHCTBE.

3. [lepeuncaure cnocoObl 3a7aHUs TNIOCKOCTH.

4. [Iponomxute Teopemy: «Ecnu ogHa U3 IByX napajieibHbIX NPSMBIX NEPIEHIUKYIIpHA
IJIOCKOCTH, TO...)».

S. [Iponomxute Teopemy: «Eciu ABe mapajuiesibHbIE MJIOCKOCTH MEPECEKAIOTCS TPEThEH,
TO...».

6 CdopmynupyiiTe onpeeneHne IByrpaHoro yria.

7 Cdhopmynupyiite onpeaesieHiue TpPeXIpaHoro yria.

8. Packpolite moHsATHE «YTrOJl MEXAY MPAMBIMI.

9. Ilepeuncnure B3aMMHOE PACIIOIOKEHHUE ABYX NPAMBIX B IPOCTPAHCTBE

10.  Kaxkwue npsiMble Ha3bIBAIOTCS MapauIeIbHBIMHA B IPOCTPAHCTBE?

11.  Kakue npsiMble Ha3bIBAIOTCS CKPEIMBAIOIIMMUCS B IPOCTPAHCTBE?

12. Kakue npsiMble Ha3bIBAIOTCS MEPIICHANKYISIPHBIMU B IIPOCTPAHCTBE?

13.  IlepeuuncnuTe B3aMMHOE PACIIOIOKEHHUE NMPSIMOM U IIIOCKOCTU B IIPOCTPAHCTBE.

14.  PackpoiiTe NOHATHE «YToJl MEXY MPSAMOU U MIOCKOCTBHION.

15.  PackpoiiTe NOHATHE «1apauIEIbHOCTh MPSIMOI U TIOCKOCTH.

16. Packpoiite nonsATHE «MEPIEHIUKYISIPHOCTD NPSIMOU U IIIIOCKOCTH.

17. Ilepeuncnure B3aMMHOE PacIoIOKEHNE ABYX INIOCKOCTEN B IIPOCTPAHCTBE.

18. PackpoiiTe NOHIATHE «YToJI MEXAY IIOCKOCTIMU.

19.  Packpoiite noHsATHE «1apajuIeIbHOCTh MIIOCKOCTEM.

20.  PackpoiiTe MOHATHE «IIEPIICHIUKYIIPHOCTD TUIOCKOCTEW.

21.  Kak HailTu pacCTOsHUE OT TOUKHU A0 MPSMON?

22.  Kak HaliTH pacCTOSTHUE MEXKITY MPSIMBIMHE?

23. Kak HaiiTu paccTostHEe MEXAY IUIOCKOCTIMU?

24. [Iponomxute onpenenenune: «llepneHauKysp — 3T0...».

25.  Ilponmomxure omnpenenenue: «HakiioHHas — 3TO...».

26.  IIpomomxwute onpenenenue: «IIpoeKIust HAKITOHHON — ATO. .. )».

27. [Iepeuncinre cBOKCTBA MAPAUIEIBHOIO IPOCKTUPOBAHUS.

28.  IlpuBeaurte mpuMepbl CHMMETPHI Ha MJIOCKOCTH B IPUPOZE, HICKYCCTBE, apXUTEKTYypE.
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29.  IlpuBeauTte mpuMepbl CHMMETPHI B IPOCTPAHCTBE B MPUPO/IE, HCKYCCTBE,
apXUTEKTYpeE.
30. B yem oTnnune MOHATHE «IBMXKEHUE» OT MOHSATHS «IIOBOPOT»?

KoHnTpoJabHas padora
Oobs13aTeIbHAA YACTD
Ilpu pewienuu 3a0anuil 1-4 3anuuiume npasuibHbLIL OMEEN U3 YEMbIPEX NPEOSIOHCEHHBIX.

1. (1 6am1) Pacumpyiite kpatkyro 3amuck: a€ f3.
A) TouKa a MPUHALIEKUT TIockocTH B; B) Touka a mpuHamnexut npsamoit §; B) npsmas a

IMPHUHAJJIC)KUT IIJTOCKOCTHU B, F) IpsiMas a IEPEeCCKACT MIOCKOCTh B

2. (1 6amn) Ipsmeie AB u CJ] ckpemmBarotcsi. Kakoe pacnonoxenue umeroT npsimbie AC u BJ[?

A) mapannensHsle; b) nepnenaukynspusle; B) ckpemuBatores; [') nepecekarorcst.

3. (1 6amn) [nockoctn @ u 5 umerot 1 06uryro Touky. KakoBo Mx B3aMMHOE pacrosioxkeHue?

A) nmapannensHsl; b) nepecekatores o npsmoii; B) coBnagarot; ') ckpenuBarorcs.

4. (1 O6amn) Ecmm mnpsiMas, mnpoBeneHHAs Ha IUIOCKOCTH Yepe3 OCHOBAHHWE HAKJIOHHOM,
MEPIEeHIUKYIIIpHA €€ MPOEKINH, TO OHA...

A) mepneHauKylsApHA W caMOW HakJIOHHOW;, b) mapamienbHa W camMoil HakJIOHHOM; B)
CKpEILMBAETCS C HAKJIOHHOM; [') meprneHukynsapHa OCHOBAaHUIO HAKJIOHHOM.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHuA U NOJIYUEeHHbLIL Omeent.

5. (2 6amma) Yepes koHIb! oTpe3ka AB u ero cepenuny M mpoBeeHbI napajuieibHbIe TPSIMBIE,
MEPECEKAIOIINE HEKOTOPYIO IIOCKOCTh B Toukax Ai, By u Mj. Haitgute nnuny orpeska MM;, ecinu
otpe3ok AB He nepecekaer miaockocTs U eciiu AA1=6,8cm, BB1=7,4cM.

6. (2 6anmna) [psmsie AC, AB u AJl nonapro nepnenaukynspHel. Haiinure otpesok CJI, ecnu
AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6anna) M3 TOYKM K IIJIOCKOCTH TMPOBEICHBI JBE HAKJIOHHBIE. Halinure mIuMHBI 001Iero
MEePIEHAUKYIISIPA, €CIU TPOEKIUN HAKIIOHHBIX OTHOCATCS KaK 2:3 U JUIMHBI HAKIIOHHBIX PaBHBI 23 CM U
33 cm.

8. (2 6amna) Haueptute ky0 ABCHA1B1C1/l;. Iloctpouts TOouky KEAB, touky MEJ/;C,

orpe3ok PEEA;1B;C;.
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3.9 Koopounamut u éekmopul

Oobpazoeamenvuvle pe3yromamel, noodaexcauiue npogepke (31eMeHmol):

OK 1-OK4, OKO.

I1K1.1, ITK1.3-I1K1.4, ITK3.1-I1K3.4

TeopeTnueckne BONPOCHI:

1. W3 yero cocTout NpsIMOyroJibHasi CuCTEMa KOOPAUHAT B IIPOCTPAHCTBE?

2 Ecnu Touka JeXUT B IUIOCKOCTH XY, Kakasi KOOpJIMHATa y Hee HyJieBast?

3 [IpuBenute npuMep KOOPAUHAT TOUKU A, KOTOpPas JIEKUT Ha OCH Z.

4 PackpoiiTe noHsTHE «BEKTOP.
S. Kak HaiiTu koopauHaThl BEKTOpa?
6
7
8
9

[lepeuncnure u packpoiiTe mpaBuiIa CI0KEHHUS BEKTOPOB.
Kaxue BeKTOpbI Ha3bIBalOTCS KOJUIMHEAPHBIMU?

Kakue BekTOpBI Ha3bIBAIOTCA MEPIEHIUKYIAPHBIMU?
YeMy paBHO CKaJISIpPHOE POU3BEIEHUE BEKTOPOB?

10. Kak HaiiTu BEKTOpHOE IPOU3BEICHUE BEKTOPOB?
11.  Yemy paBeH yros Mexay BeKTopamu?
12.  IlpuBeauTe mpuMep MATPUIIBI 2X2.

13.  IlpuBeaure mpumep MaTpHibl 3%3.

KoHTpoJanHas padora

Oo0s3aTeabHasA YacTh

Ilpu pewienuu 3a0anuit 1-4 3anumiume npaguIbHBLIL OMEEN U3 UeMbIPEX NPEO0HCEHHBIX.

1. (1 6amn) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), Z1(0,0,2). Kakue u3 HUX JexaT Ha
KOOpAuHATHOU npsiMoit Oy?

A)A;B)B; B)C; I .

2. (1 6amn) Kakme wuz Bektopos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBAsIOTCA
€TUHUYHBIMA?

A)a;b)c;B)B; ) p.

3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoymrHEapHbI?

A) a, B; b) ¢, B; B) a, ¢; I') konmHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHol Kakoro oTpe3Ka sIBIsSeTCs
touka M(0,3,4)?

A) AB; B) BC; B) AC; I') CB.

Ilpu ¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus u NOJIY4EeHHbLIL Omeem.
5. (2 6ayna) lansr BekTopsr a(-6,0,8) , B(-3,2,-6). HaiimuTe ckaxsipHOE IPOU3BEICHUE BEKTOPOB.

6. (2 6anna) IIpu KaKuX 3HAYECHHSAX 71 BEKTOPHI A (4,1,2), B(1,2,n) neprneHMKyIapHbI?)

7. (2 6amna) Hanst BekTops a(-6,0,8), B(-3,2,-6). Haiiaure KocuHyc yriia MeXay BEKTOPaMH.
8. (2 6ayna) okaxure, uyto yeThlpéxyroabHuk ABC/I siBisiercss pomOom, eciu:
A(65738)7 B(8’2’6)’ C(4’372)J 21(27874)'
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3.10 Muozozpannuxku u mena épauienus

Obpa3zoseamenvhle pe3ynvomanbsl, RodeHcAUUE NPOGEPKeE (INEMEHMbL):
OK 1-OK4, OKO.
[1K1.1, [IK1.3-T1K1.4, I1K3.1-T11K3.4

Teopernyeckue BONPOCHI:

1. [Iponomxure onpexnenenue: «MHOTOIPaHHUK — 3TO. ...

2. IIponomxure onpeanenenue: «lIpuzma — 370...».

3. [Iponomxure onpenenenue: «lIpaMoyroybHbIi Napawieaenunes] — 31o. .. ».

4. [Iponomxure onpenenenue: «Kyo —ato...».

5. [Iponomxure onpexnenenue: «lIlupamuna — 3to...».

6. CdhopmynupyiiTe CBOHCTBO O MPOTHBOJICKAIIUX IPAHIX Hapajiesenue/a.

7. Cdopmynupyiite CBOICTBO 0O IMAroHasIX napauieaenunena.

8. ChopmynupyiiTe CBONCTBO O IMAroHald W JHMHEHHBIX pa3Mepax MPSIMOYTOIbHOTO
napajuieJenumea.

9. Kakas npusma Ha3bIBaeTCs NpsAMOit?

10.  Kaxkas npusma Ha3bIBae€TCs MPABUILHOM?

11.  PackpoiiTe NOHATHE «IPaBUIIbHAS TUPAMUIAN.

12.  Yro Takoe anodema npaBUIbLHON MAPAMHUJIBI?

13. B uem oTiin4me MOTHON MOBEPXHOCTH MPHU3MBI OT ITOJHOW MOBEPXHOCTH TTHPAMHU/IBI?

14. Chopmynupyiite TeopeMy 0 BRIYUCICHUNA OOKOBOM MOBEPXHOCTHU MPSAMOI MPU3MBI.

15. ChopmynupyiiTe TeopeMy O BBIUUCIEHUH OOKOBOW TMOBEPXHOCTH MPaBUIBLHOMN
MUPAMU/JIBI.

16. HazoBute npenmersl u3 Bameid NMpoQecCHOHATBHON AEATEIBHOCTH, KOTOPHIE HMMEIOT

(hOpMBbI MHOTOTPaHHUKOB.

17. Kakume MHOTOTpaHHUKM Ha3bIBAIOTCS MpaBUIbHBIMH? [lepeuncnure mnpaBUIbHBIE
MHOTOI'PaHHUKH.

18. [Iponomxute onpenenenne: «lumuuap — 310...».

19.  Ilponomxure onpenenenue: «kKonyc —ato...».

20.  IIpomomxwute ornpeneneHue: «YCEYEHHbIH KOHYC — 3TO...)».

21.  Ilponmomxure onpenenenue: «Ilap —31o0...».

22. Yo sBIsieTCS BBICOTOM YCEUEHHOTO KOHYyca?

23.  Yrto sBIsIeTCS OCEBBIM CEUEHUEM LIMIIMHPA, KOHYCa, YCEUeHHOT 0 KOHYyca, Imapa?

24. [lepeuncnute eAUHUIIBI K3MEPEHUS TIJIOMIATH, O0BEMA.

25.  Yemy paBHO OTHOIIEHUE IJIOLIA/IEH MOBEPXHOCTEN MOJOOHBIX (PUTYp B IPOCTPAHCTBE?

26. Uemy paBHO OTHOIIIEHHE 00bEMOB MOJOOHBIX (PUTYDP B MPOCTPAHCTBE?

27.  HaszoBure mpeamersl U3 Bamled MpodecCHOHaNbHON AEATENbHOCTH, KOTOPbIE MMEIOT

(GbopMBbI TeJ BpallleHHusl.

KoHTpoJnLHas padora
Oo0s3aTe/ILHAA YACTD

Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHolil OMeem U3 Yemuvlpex nPeod10HCeHHbIX.

1.

(1 6anm) B kakux enuHUIIAX U3MEPSIETCS TUIOIAAb TOBEPXHOCTH MHOTOIpaHHUKA?

A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; [') B IByrpaHHBIX Tpajaycax.

2. (1 6amn) I[Tnomanbk OOKOBOM MOBEPXHOCTH MTPU3MBI BEIYHUCIISAETCS 11O (hopMyIIe:

A) S= 8601( +2 SOCH-; B) S6ox :POCH*H; B) S= E601< +S SOCH; r) Séox :2POCH*H'

3. (1 6amn) Yro siBisieTcs OCEBBIM CEYEHHEM YCEUEHHOTO KoHyca?

A) paBHOOEApEHHBIH TPEyroidbHUK; b) paBHOOenpenHas Tpamenus; B) npsmoyronpHuk; 1)
MPSIMOYTOJIbHAS TPATICIIHSL.
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4. (1 6amn) Kakas ¢urypa mosydaercsi IpHu BpaIIeHUH MPSIMOYTOJIHHOTO TPEYrOJbHUKA BOKPYT
OJIHOT'O U3 CBOUX KAaTETOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuenHas nupamuja.

Ilpu evitnonnenuu 3ad0anuit 5-8 3anumiume xo00 peuieHusA u NOJYUEeHHLLIL OMEem.

5. (2 6anna) Pebpo ocHOBaHMS NPAaBUIILHOM TPEYTOIBHOM upaMuabl 3 M, anopema 6m. Haiinure
Iona b 00KOBOW OBEPXHOCTH MUPAMHIBL.

6. (2 6amna) Jlnaronans Kyba paBHa " 388. Haiinure ero oobem.

7. (2 6amna) [IpAMOYroabHUK CO CTOPOHaMHU 8CM M 3CM BpalaeTcs BOKPYT OOJbIIEH CTOPOHBI.
Haiinure 06beM, momaayu O0KOBOM U MOTHON MTOBEPXHOCTEH MOTYYCHHOTO Tea.

8. (2 6aya) BeruucnuTh MOBEPXHOCTh KPOHBI KyCTapHUKA, MMetoliero (opmy miapa paauyca 0,5
M. B oTBer 3anummTe 4ucio, 1eJeHHoe Ha TT.

3.11 Ilpou3eoonasn ¢pynkyuu, ee npumeneHue

Oopaszosamenvhble pe3yibmamot, nooaexcaujue npogepke (I 1emMennmot):
OK 1-OK4, OKO.

I1K1.1, IIK1.3-T11K1.4, ITK3.1-11K3.4
Teopernyeckne BONPOCHI:

1. [Iponomxure onpenenenue: «llocienoBareabHOCTh — 3TO. ...

2. [IpuBenure npumep apupMeTHUECKON IPOTPeCcCuu.

3. [IpuBenuTe MpUMeEp TEOMETPHUUECKON MTPOTPECCUH.

4. [TpuBenure npuMep 6ECKOHEUHO YOBIBAOLIEH reOMETPUUECKOM TPOrpeCcCUu.

S. [Iponomxkure onpenenenue: «lIponssBognas — 310...».

6. Packpolite reoMeTpUYECKUI CMBICIT IIPOU3BOJAHOMN.

7. [Iponomxure onpenenenue: «KacareabHas — 3T0...».

8. Packpoiite puznyeckuii CMbICI TPOU3BOIHOM.

9. [lepeuncnure mpaBuIa BEIYUCICHHS TPOU3BOIHBIX.

10.  Yemy paBHa Npou3BOAHAsA CTETIEHHON QYHKINU?

11.  Yemy paBHa pou3BOJIHAsI IPOU3BEIECHUSA?

12. Yemy paBHa Npou3BOJHAS YACTHOTO?

13. Yemy paBHa NpOW3BOAHAS CIOKHOU (HYyHKIIHN?

14.  CdopmynupyiiTe npu3HaK Bo3pacTaHus QyHKIHU.

15. CdopmynupyiiTe npu3Hak yobIBaHUS (QYHKIUU.

16.  CdopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (yHKIINH.

17. Chopmynupyiite mpu3HaKk TOUKM MUHUMYMa (DYHKIIHH.

18.  CocraBpTe alrOpPUTM pEIICHUS 3a]ad Ha HAXOXJAECHUS HAaUOOJBLIET0 M HAaHMMEHBIIIErO
3HaueHUs QYHKIIMHU Ha OTpe3Ke?

19.  CocraBpTe anropuT™M HCCIEIOBaHHUS U IMOCTPOEHUS rpaduka (YHKIUU C TTOMOIIBIO
MPOU3BOIHOM.

20.  Kak HaiiTu BepTUKaJIbHYIO aCUMITOTY Ipaduka GyHKIUU?

KonTpoJabHasi padora
Oos13aTeIbHAA YACTD
Ilpu pewrenuu 3a0anuit 1-4 3anuuiume npaguibHvLil OMEEN U3 YeMbIPEX NPEOIOHCEHHDIX.
1. (1 6amm) Yemy paBHa mpou3BOAHAS PYHKITUN y:coszx?
A)y'=—sin’x; B)y’=-2sin’; B)y'=-2cos x sinx; I') y’=2cos x.
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2. (1 6ann) Io xakoii u3 GopMyI BEIYUCIISAETCS POU3BOIHAS IPOU3BEICHUA?
r r r r r r u ’ u’v_uv’ r 4 r
A) (whv)=u"+v’; B) (w)=u'viuv’; B) (2) = ——— D(Egx)=f(g(x))*g'(x).
3. (1 6amr) Pemure ypaBaenue f'(x)=0, ecau f(x)=3x2 — 6x +4. Beibepure OTBeT.
A)1;b)-1;B)4;T') -4.
4. (1 6amn) Ha pucynke uzobpaxen rpaduk npousBoanoi ¢yukuuu f(X), onpenenennoit Ha

untepsaie (—10; 8). Haiinure koauuecTBo Touek MakcumyMma ¢yukuuu f(X) Ha orpeske [—9;6].
¥

PAoy=re

=

A)5;b)4;B)2; 1) 3.

Ilpu evinonnenuu 3a0anuit 5-8 3anumiume xo00 peuwieHus U NOJYUEHHLLIL OMeem.
5. (2 Oamma) MarepuanbHas ~ TOYKAa  JBIDKETCA  NPSMOJIMHEHHO MO  3aKOHY

x(t) = —t*+ 61 — 42 + 515 (
IJie X— PAacCTOSIHUE OT TOYKH OTCYeTa B MeTpax,t— Bpems B
CeKyHJaX, U3MEPEHHOE C Hayaja JBWXKEHUs). Haiinmure ee ckopocTh (B M/C) B MOMEHT BpPEMEHH
t=3c.
6. (2 6amna) Ha pucynke uzobpaxén rpaduk pynkmuu Y =f(X) u kacarenbHas K HEeMy B TOUKE C

a0crmccon Xo. Haiimute 3Hauenue npousBoaHoit Gpynkuuu f(X) B Touke Xo.
YA

(x—2)(x+3) S

(x—8
8. (2 6ayna) UccnenoBars ynkiuio f(x)=x" — 3x ¥ mocTpouTh €€ rpadux.

7. (2 6amna) Pemnte HepaBEeHCTBO:

3.12 Ilepeoobpasznasa ¢pynkyuu, ee npumenenue

Oopazosamensvnusie pezyibmamsl, nooaexcauiue nposepke (I1emennmo):
OK 1-OK4, OKO.

IIK1.1, TIK1.3-I1K1.4, T1IK3.1-I1K3 .4
Teopernyeckue BONPOCHI:

1. [Mponomxkute onpenencuue: «Dynkuus F(X) Ha3pBaeTcs ...».
2. PackpoiiTe reoMmeTpuyecKuii CMbICT OMIPEACICHHOTO NHTETpaa.
3. IIponomxure onpenenenue: «KpruBonuHelHas Tpaneuus — 3T0...».
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4. Cdopmynupyiite popmyny HeroTona-JIeitOnuna.
5. B uem 3akmouaeTcst oOmuii BUI BCceX MepBOOOPa3HBIX?
6. [Tepeuncnure mpaBuiia BEIYUCICHHSI HHTETPAJIOB.

KonTpoibHas pagoTa
Oos13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHovlil OMEEm U3 Yemulpex nPeo10HCeHHBIX.
1. (1 6amr) st kakoi U3 GyHKIUN QYHKITHS F(X):X3-3X2+1 SIBJISICTCS TIEPBOOOPA3HOM?
A) f(x)=3(x-2); B) f(x)=3x(x*-2); B) f(x)=3x?-6x+1; I') f(x)=3x>-6x.
2. (1 6amn) Jana pyskmus f(x)= 3x%+1. UYemy paBna F(1)

A)2;B) 4;B) 6;T) 1%.

3. (1 6amn) O6wwMii BU Beex nepBoooOpasHbix s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

2
4. (1 6amn) Berancaure onpeneaeHHbIN HHTETpal fl xdx.
A)-1;b)1;B)-1,5;T) 1,5.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 pewienus u nOJIYYEHHbLI OMEEm.

5. (2 6amna) SBmsiercs F(X):X3-3X+1 nepBooOpa3zHoi s GyHKINH f(x)=3(x2-l)?

6. (2 Oamma) 3amaiite mepBooOpazHyro F(x) mis (yHkumn f(x)=3x2-2x, €CJIM  M3BECTHBI
koopauHatel Touku M (1, 4) rpaduka F(X).

7. (2 6amna) Ha pucynke uzobOpaxken rpaduk ¢yunkuuu Y=f(X), omnpenenénHoi Ha UHTEpBase
(—3; 11). Haitnute Hanmenbiiee 3nauenne Gpyukimu f(X)ua orpeske [2; 9,5].

Y o
4 y= [z

I\
1, 1T\
BB BEE
) / ‘-,llll
NN \%

\VZEAVA

8. (2 6awura) Ha pucyHke wuzoOpaxeH rpaduk Hekotopoit ¢ynkiuu Y=f(X). Tlonb3yscek

. 5
PUCYHKOM, BBIYUCIIUTE ONPEEIIEHHBIN HHTErpal f 1 f(x)dx.

by
4

—-

e s e e . s e
o) [ e o e s s s . s

2. DoHJ OLIEHOYHBIX CPEICTB JIsl py0e:KHOT0 KOHTPOJIs

Ooépazoeamenvhoie pe3yivmamel, noodiuexcaujue npogepke (Inemenmst):
OK 1-OK4, OKO.
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I1K1.1, ITK1.3-I1K1.4, ITK3.1-I1K3.4

Oo0s13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHovlil OMEEmM U3 Yemulpex NPedi0HCEHHDIX.
1. (1 6amn) Jdansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl ©IMEET cepenrHa oTpe3ka AB —
Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); T') M(0, 3,- 4).
2. (1 6amn) IIpsmeie AB u CJ] napamiensubie. Kakoe pacrnonoxenne nmerot npsimeie AC u BJ[?
A) nmapannensHsie; b) neprniennukynspusie; B) ckpemmBatorces; ') nepecekarorcs.

mx V3
COS— = ——.
3. (1 6amnm) Haiimure KOopeHb ypaBHEHHS: 6 2 B orsere anummTe HAHGOIBIIHL
OTPHIIATEIILHBIA KOPEHb.
A)-3;b5)0;B)-2;T) -1.
4. (1 o6amn) Ha pucynke uzoOpaxken rpaduk npousBogHoi ¢ynkuuu Y=f(X). IIpu kakom
3HAYCHHUH X (QYHKI[MSI MPUHUMAET CBOE HauOOJIbIlee 3HaUeHHEe Ha oTpe3ke [-4; -2] ?
>

A)0,5;b5)-4;B)-5;T) 1.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA U NOJIYUEHHbLIL Omeent.

5. (2 6anna) BepxHue KOHIIbI IBYX BEPTUKAJIBHO CTOSILIKUX CTOJIOOB, yIal€HHBIX HA PAaCCTOSHUE
4 M, coeaMHeHBl mepeknaguHoi. Beicora ogHoro cronba 10 m, a apyroro 7 m. Haiigure miuny
MIePEKJIaIUHBI.

6. (2 6anna) Jaunsr uetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) J1(3,2,2) [lokaxxuTe, 4TO OTPE3KH
AB u C/] nepnieHANKYISpHBIL.

7. (2 Gamna) JIBurasch co CKOpOCTbo U = 3 wmle, TpakTop TamuT caHu ¢ cuioi F=40 kH,
HAaIpaBJICHHOM IOJ OCTPBIM YIVIOM (¢ K TOPHU30HTY. MOIIHOCTh, pa3BUBacMas TPaKTOPOM,

Bbraucisercs 1o gopmyie N = F U cOS O. Haiture, nmpu KakoM yriie OB rpagycax) 9Ta MOIIHOCTb
KH - ™

oyner pasua 60 kBt (kBr—»310 € ).

8. (2 Gamra) MarepraibHasi TOUKa JBHKETCS MPSIMOJTHHEHHO 10 3aKony X(t)=t?-13t+23 (rme X —
paccTosiHAE OT TOYKH OTCYeTa B METpax, t — BpeMs B CEKyHJax, H3MEPEHHOE C HaJaja JIBHKeHHs). B
KaKoil MOMEHT BpeMeHH (B CEKyH/ax) ee CKOpOoCTh Oblia paBHa 3 M/c?

3. ®OoHJ OLEHOYHBIX CPeJICTB IS MPOMEKYTOUHOH aTTecTaunu (IK3aMeH)

Ha BeImonHeHHe TUCHPMEHHOW JK3aMEHAIMOHHOW pa0OThl MO MaTreMartuke Jaetrcs 4
acTpoHOMHYeckux yaca (240 MUHYT).

DK3aMeHaIMOHHAsl pab0Ta COCTOUT MX 2-X YacTeil: 00sM3aTeNbHON U TOTOTHUTEIHLHOM.

OOs3aTenbHass  4acTb  COACPKHUT  3a/laHusl  MUHUMAJIbHOTO  0053aTeIbHOTO0  YpOBHS,
JOTIOJTHUTENbHASL YaCTh — O0JIee CIOKHBIE 33/1aHusl.
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[Ipu BBIMOMHEHMM 33JaHU 00s3aTeNbHOM YacTH TpeOyeTcs NpPEACTaBUTh XOJ PEIICHHs U
yKa3aTh MOJYYCHHBIA OTBET. 3a MPABUIHLHOE BBITOJIHCHUE JIO0O0TO 3a7aHMs U3 00S3aTeIbHOW YacTH
oOyuatomuiicss monydaere onuH Oami. [Ipu BBIMONHEHWM 3aJaHWsl W3 JOMOJHUTEIHHOW YacTH
HEO0OXO0IMMO TIOJIPOOHO OINMHMCATh XOJ PEHICHUS W JaTh OTBeT. [IpaBMIIbHOE BBITOJIHEHHE 3aJaHUN
JIOTIOJTHUTEIHHON YacTH OlleHHBaeTcs 3 Oaymamu wiu 1-2 6ayuiaMu 3a 9aCTUYHOE PellieHUE.

Basbl, moy4eHHbIE 3a BCE BBITOJIHEHHBIC 3a/IaHUs, CYMMHUPYIOTCA.

Ilkana nepesooa 6an1106 8 OMmMemKu nO NAMUOANTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0x00umoe 011 NOJIy4eHUs 1 OMMEMKU

«3» (y008.) 6-9

10-14
«4» (xopowio) (He meHee 00HO20 3a0aHUs
U3 OONOJIHUMENbHOU Yacmi)

oonee 14
«5» (omauyno) (He MeHee 08yX 3a0aHull
U3 OONOJHUMENbHOU Yacmu)

Oobpazoeamenvusle pe3yiomamel, noodaexcauiue npogepke (31emMeHmol):
OK 1-OK4, OKO.
[1K1.1, TIK1.3-I1K1.4, T1IK3.1-T1K3.4
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IK3ameHayuoHHbIe 300aHUA O MameMamuKe
Oos13aTeIbHASA YACTD
IIpu BhInOIHeHUH 3a7aHuil 1-12 3anMIIUTE X0/ pellleHus] U MOJIyYeHHbIii 0TBeT.
1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(m/3)
2. (1 6ann) Ha pucyHke >XKMPHBIMH TOYKaMHU

8]

oo

IIOKa3aHO CYyTOYHOC KOJIMYECTBO OCaJKOB, BbIIIaJaBIINX B

|
=T

Omucre ¢ 7 mo 18 nexadbps 2001 roga. ITo ropusonTanu

L) IS
=
|

YKa3bIBArOTCA  4YHUCJIa  MECiAIa, o  BEPTHUKAIU —

}
==
| =T

KOJIMYCCTBO OCAaJKOB, BbIIIABIINX B COOTBGTCTBYIOIJ_II/Iﬁ

r—|
|~
==l

A€Hb, B MUJUIMMETpaXx. HJ’IH HariisiIHOCTH XHUPHBIC TOUYKHU

L I
|
™=

Ha PHUCYHKE CcOelMHEHbl JnHued. Omnpenenure 110 A | Fi

PO R R ORWoW R R
[=JY, =
r—
| —

n T

i

PHUCYHKY, CKOJIBKO JHEH BbINagano 0osiee 2 MIJLTUMETPOB

0CaJIKOB?

3. (I 6ann) Mobunbabit Tenedon cromn 16000 pybneit. Uepes HeKOTOpoe BpeMs IICHY Ha 3Ty MOJECIb
cauzuin 10 15200 pybneit. Ha ckoibko mpoueHToB ObLia CHUKEHA 1ieHa?

7 a 9 10 11 12 1z 14 15 1s 17

4. (I 6ann) Ha Tapenke 16 nupoxxkoB: 7 ¢ peiO0ii, 5 ¢ BapeHbeM u 4 ¢ BumHei. FOmst Hayrazg
BBIOMpPAET OAMH NUPOKOK. Haliiure BEpOSITHOCTH TOTO, YTO OH OKA)KETCSI C BUIIIHEH.

5. (1 6ann) Haiinute 3HaueHue Boipaxenus log,2 + log, 32
6. (1 6ann) Haiinure KOpeHb ypaBHEHHS ==
1. (I 6amn) Pemmre wuepaBenctBo 27 > 64. B oTBeT 3anmIMTe HAHMMEHBIIEE
MOJIOKUTEITLHOE YUCIIO.
x42 _ 1
8. (I 6ann) Haitnure kopeHb ypaBHerus -~ 2 %
. 5
9. (1 6ann) Haiipgute npon3BoaHY0 pyHKIMH B Touke Xx=0:y = 2 x* —6x* +7x-1
10. (I 6ann) Jeranb, odopmieHHas O WHIWBUAYyalbHOMY 3aka3y, HMeeT (opmy

uunuHapa. Beicora netanu 35 M, nuamerp ocHoBanus 20 cM. CKOJIBKO MaTepuaia He0OXO0IUMO JTst
neTanu. B oTBeT 3amuimnTe 4ncio, 1eIeHHoe Ha TT.

11. (1 6ann) Haiiaure momans Gurypsl, n300pakeHHON Ha pUCYHKE
] |
1 \
A 3
12. (1 6ann) Teno ABMKETCS MO 3aKOHY S(t)=3t2+5t (M) Haiinure ckopocTh Tena depes lc

MOCJIe Havasa JIBYKCHHUS.
JonoiHuTEIbHASA YACTh

Ilpu eévinonnenuu 3ad0anuii 13-16 3anumiume x00 peuwienus u noOJIy4eHHbLI OMeem

13. (3 6anna) BeraucauTe miomaap Marepyaia, HE0OX0IUMOIO JUIsl BBITOYKH TIJIOCKOM JIeTau,
MEPUMETP KOTOPOH OTPaHUYMBAIOT JIMHUHU y=x2-2x-2 u F-X2+2. Brimosnaute yeprex. OTBET mailTe B
KBaJIpaTHBIX METpax.

14. (3 6anna) Pemute ypaBHEHHE sin’X - 2sinx=0. B OTBeT 3aNMIINTE KOIMYECTBO peneHui,
NpUHAUISKAIINAX TPOMEXKYTKY [0; 477.]

15. Kommnanust «beToH-mapTHEp» DOCTaBISIET OETOH ISl CTPOUTETHCTBa 00BEKTOB Kypckomy
3apoay KIIJI- mukcepamu BMECTUTENBHOCTBIO MO 5 U 10 kyOoB. 3a OJUH Yac CTPOUTENHd MOTYT
npusaTh He Oosiee 10 KAMA3oB, npu stom He Oonee 8 KAMA3oB no 5 kyboB u He Oonee 6
KAMA3o0B no 10 xy60B. Cxonapko KAMA30B 1o 5 u 10 ky00B HY>KHO OTIPABIATH HA CTPOUTEIBHYIO
10Ky 3a 1 9ac, 4ToObI MepeBO3UTH HAUOOJIbIIIEE KOJTMYECTBO OETOHA
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16. IIpu nmozxBoaKe ra3a K J0MY UCHOJIB3YIOT TPYOBI pasMepoM 3 U 5 METPOB, HY)KHO MPOJIOKHUTh
40M. CkonbKO TpyO pa3HOro pasMepa HY>KHO HCIOJIb30BaTh, YTOOBI ObLIO HaWMEHBIIIEE KOJIUYECTBO
CBapOYHbIX LIIBOB
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