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1. IlosicHuTeabHAas 3aNHCKA.

KoHTponbHO-OLIEHOUHBIE  Cpe/ACTBAa IMpeIHa3HAueHbl JUIsl ONpPENEICHHUS OCBOCHMSI  Y4eOHOM
mucturmmuabl - OJI1.01  «Matematuka» mo cnenuanbHOocTH 23.02.04 TexHuyeckas HSKCIUTyaTaius
MOIbEMHO-TPAHCIIOPTHBIX, CTPOUTENbHBIX, JOPOKHBIX MalIMH © 000pyJoBaHHs (MO OTPaCIIM).
OcBoeHre y4eOHOM IUCHUIUIMHBI — 3aBepLIaeTCsl 00sS3aTelNbHBIM KOHTPOJIEM YYEOHBIX JOCTHXKEHUN
CTYIEHTOB B (QopMe »53K3aMeHa, KOTOpbIH MPOBOAMTCA B paMKax MPOMEKYTOYHOW aTTECTAllUH,
NPEAYCMOTPEHHOM Y4EOHBIM IUJIAHOM Py TOJArOTOBKE CIEHHAIMCTOB CPEJAHEr0 3BeHa IO
cnenuanbHocT  23.02.04 TexHuueckass 3KcIulyaTtauus IOAbEMHO-TPAHCIOPTHBIX, CTPOUTEIIbHBIX,
JIOPOXHBIX MAIIMH 1 000py10BaHuUs (TI0 OTPACIISIM).

TpeGoBanus K OCBOCHUIO Y4EOHON NUCUUIIIMHBDIL:

B pe3ynbrate ocBoeHUS cofepkaHus Y4eOHOH TUCIUTUTHHBI, 00YYarOIIUecs JOKHBI:
yMeTh:

Anecebpa

— BBINOJHATH apuMETHUECKUE NSHCTBUS HAJl YMCIIaMH, COYeTasi YCTHBIE U MMCbMEHHbBIE PUEMBbI;

— HaXOAWTh MPUOIVKEHHBIC 3HAUCHUS BEJIMYMH ¥ ITOTPEITHOCTH BBIYMCIICHUH (a0COIIOTHAS U
OTHOCHUTEJIbHAs); CPABHUBATH YHCIIOBBIE BHIPAYKEHUS;

— HaxXOAWTh 3HAUEHUS KOPHS HATYPaJIbHON CTENEHH, CTETIEHH C PAllMOHATILHBIM [TOKa3aTeleM,
norapudma, UCTIONB3Ys PU HEOOXOIUMOCTH BBIYHCIUTEIbHBIC YCTPONUCTBA; MOJIb30BaThCS OLIEHKOM U
MPUKUJIKOW MPU MPAKTHYECKUX pacueTax;

— TMPOBOJIUTH MO U3BECTHHIM (hOpMyJIaM U IpaBuiIaM mpeoOpa3oBaHusl OYKBEHHBIX BBIPAKEHUIH,
BKJIFOYAIOIINX CTEIICHH, PaIuKabl, JIOTapu(pMBblI;

— BBIUMCIATH 3HAYEHUS YUCIOBBIX U OYKBEHHBIX BBIPKCHUH,

OCYIIECTBIISISI HEOOXOIMMBIE MOACTAHOBKHU U MPE0Opa30BaHuUs;
Hcnonb3oBath mproOpeTeHHbIC 3HAHUS U YMEHUS B IPAKTHUECKOHN JeITeIbHOCTH U
MTOBCETHEBHOM KU3HU:

— JUISI IPAKTUYECKUX pacueToB 1o ¢popMyiam, BKIOYas GopMyIbl, COEpKaIUe CTEIICHH,
paauKanel, Jorapu(Mbl HCTIONB3YS MPU HEOOXOAMMOCTH CIIPABOYHBIE MaTepPHAIIbl U MIPOCTEHIIIHE
BBIYHCIIUTENbHBIE YCTPOICTBRA.

OcHogvl mpuzoHomempuu

— TMPOBOJUTH IO U3BECTHBIM (pOpMYJIaM MPeoOpa3oBaHUs BbIPAKEHUM, BKITIOYAIOITUX
TPUTOHOMETpPUYECKHE (HYHKIINH,

— OPUMEHSTH OOIIUEe METOAbI PELICHUS YPaBHEHUHN TIPU PEIICHUU
TPUTOHOMETPUUYECKUX YPAaBHEHUI, OTMEYaTh Ha KPYTe PEIICHUs TTPOCTESHUIITNX
TPUTOHOMETPUUYECKUX HEPaABEHCTB.

Dyuxyuu u epaguxu

— ONpenenaTh 3HaueHUe PYHKIIMU M0 3HAUEHUIO apryMEHTa MPH Pa3IUYHbIX CII0c00ax 3aJaHus
byHKINY;

— CTpOUTH rpaUKu N3YyUYEHHBIX (YHKITUH;

— OIHUCKIBATH MO rpaduKy U B MPOCTEHININX CITydasx 1o (popmylie moBeIeHNE U CBOMCTBA
(byHKIMA, HAXOAUTH MO TpaduKy (GYHKIIMH HAUOOIBIITNE U HAUMEHBIIINE 3HAYCHUS;

— pemiath ypaBHEHUS, MPOCTEHUIITNE CUCTEMBI YPaBHEHUM, UCIIOJIB3YsI CBOMCTBA (PYHKITHN U
UX TpadUKOB;

— HMCHOJb30BaTh MPUOOPETCHHBIC 3HAHUS 1 YMEHHS B MPAKTUUECKOU AEATEITHHOCTHA U
TTOBCEIHEBHOM KU3HM JJIsI OTTMCAHUSI C TIOMOIIBIO (DYHKIIMH Pa3IMIHBIX 3aBUCUMOCTEH,
MpeJICTaBICHUs UX TpaduIecKu, HHTEPIIPETAlINU TPadUKOB.

Hauana mamemamuueckoeo ananusa

— BBIYHCHATH MPOU3BOJHBIE M TMEPBOOOPA3HBIE DIIEMEHTAPHBIX (PYHKIIUH;

— TMPUMEHATH MPOU3BOJIHYIO K MCCIIEIOBAaHUIO (YHKIIUN U TTOCTPOEHHUIO rpauKOB;
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— HCTOJB30BaTh MPOU3BOIHYIO ISl IPOBEICHUS MPUOIMKCHHBIX BRIUUCICHUH; PEIIaTh 3a1a9n
MIPUKJIATHOTO XapaKTepa Ha HaXOXKJICHUE HAauOOJBIIEr0o 1 HAaMMEHBIIEro 3HAYCHHUSI;

— BBIYHCTATH B IPOCTEHUIIINX CIyYasX MJIOMAAN U 00BEMBI C HCIIOIH30BAHUEM OIPENCICHHOTO
WHTErpana;

— HCTOJIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYCCKOM IEITEILHOCTH U TIOBCETHEBHOM
JKU3HM JIJIs1 PEIICHMS MPUKIIAIHBIX 33124, B TOM YHCJIE COITMAIbHO-YKOHOMUYECKHUX U (PU3UYECKUX, HA
HAXO0XJIEHUE CKOPOCTHU U YCKOPECHHUSI.

Ypasnenus u nepasencmea

— pemarhb panuoHalbHBIC, TTOKa3aTelbHbIE U JIoTapu(PMUUECKIE YpaBHEHHS U HEPABEHCTBA,
NpOCTEUIINE UPPALIMOHAJIBHBIE U TPUTOHOMETPUUECKHUE YPABHEHHUS, UX CUCTEMBI;

— HCTOJIb30BATh JIUIsSI PEIICHUS] YPAaBHCHUN W HEPABEHCTB I'paUUECKUN METO/T;
— n300paxaTh Ha KOOPJAMHATHOHN MJIOCKOCTH MHOXXECTBA PCIICHUN YPAaBHEHHUH U UX CUCTEM;

— COCTaBJISATh U pellaTh YPaBHEHUs U HEPABEHCTBA, CBA3bIBAIOLME HEU3BECTHBIC BEIMUNHBI B
TEKCTOBBIX ( B TOM UHMCIIE) IPUKIIAJHBIX 33/1a4ax;

— HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOH I€ATEIbHOCTU U TIOBCETHEBHOM
YKU3HU JJI IOCTPOCHUS U UCCIIEAOBAHUS MTPOCTEHIIINX MAaTEMAaTUYECKUX MOIETICH.

Dnemenmuvl KOMOUHAMOPUKU, MEOPUU 8EPOMHOCMEN U CINAMUCTUKY

— pewaTh NpocTenlne KOMOMHATOPHBIE 33/Ja4l METOJIOM Iepedopa, a TaKXKe ¢ UCIOJIb30BaHUEM

U3BECTHBIX (HOPMYII;
—  BBIUUCIIATH B IPOCTEUIINX CIIy4asiX BEPOATHOCTH COOBITHI HA OCHOBE I10/ICUETA YKCIIa UCXOOB;
— UCHOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM J1€ATENbHOCTH U
MIOBCEIHEBHOM JKMU3HM JUIsl aHAJIN3a PeabHbIX YMCIOBBIX JaHHBIX, IPE/ICTABICHHBIX B BUJIE
quarpamm, rpadukoB; aHanu3a HHGOOPMALIUK CTATUCTUYECKOTO XapaKTepa.

T'eomempus

— pacro3HaBaTh Ha YEPTEKaxX M MOAEISAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH TPEXMEPHbBIE
O00BEKTHI C UX OMUCAHUSIMHU, U300pAKEHUSIMU;

— ONMCHIBATh B3aMMHOE PACIIOJIOKEHNE IPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE, apIyMEHTHPOBATh
CBOM CYXJIeHUsI 00 ATOM PACIIONOKECHHH;

— aHaJIM3UPOBAThH B IPOCTEHIINX CIydasX B3aUMHOE PaclookeHHEe 0ObEKTOB B IPOCTPAHCTBE;

— K300paXkaTh OCHOBHBIE MHOTOTPAaHHUKY M KPYTJIbIE T€JIa BBIMOIHITH YEPTEKU MO YCIOBUIM
3a/1ay;

— CTPOUTH MPOCTEHIINEe ceueHus: KyOa, IpU3Mbl, TUPAMUJIBL;

MCIOJIb30BaTh MPU PEIICHUU CTEPEOMETPUUECKHX 3a]a4 IIIaHUMETPUIEeCKe (PAKThl U METOJIBL;
MIPOBOJIUTH JIOKA3aTEJbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 33]1a4;

— pelaTh IUIAHUMETPUYECKHEe U TIPOCTEHIIINE CTepEOMETPHUECKIE 3a/1a4l Ha HAXOXKIACHUE
T€OMETPUUYECKHUX BEJIMYUH (JIJIMH, YIII0B, IUIONIA/IeH, 00HEMOB);

— HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTUYECKON JESITENbHOCTH JUIS
uccienoBanus (MOJCTUPOBAHUS) HECIOKHBIX MPAKTUUECKUX CUTYAllUi HA OCHOBE U3y4YEHHBIX (OpMYI U
CBOMCTB (pUryp; BEIYUCICHUS 00BEMOB U IUIOIIAJIEH TOBEPXHOCTEH MPOCTPAaHCTBEHHBIX TEJ MPU
peIIeHNU IPAKTUUECKUX 3a/1a4, UCTIONb3Yys TPH HEOOXOAUMOCTH CIIPAaBOYHUKH U BBIUMCIUTEIbHBIC
YCTPOMCTBA.

3HATh/ MOHUMATh.

— 3HAYEHUE MATEMATUYECKOM HAyKH JJI pEUICHUs 3a/1ay, BOZHUKAIOIIMX B TEOPUU U MTPAKTHUKE;
HIMPOTY U B TO K€ BPEMSI OTPAaHUUYEHHOCTh MPUMEHEHHUS] MaTEMAaTUYECKUX METOJ/IOB K aHAIIU3Y U
MCCJIEIOBAHMIO TIPOIIECCOB U SBJICHUM B TIPUPOJIE U OOIIIECTBE;

— 3HaueHHUE MPAKTUKU M BOMPOCOB, BOZHUKAIOIIMX B CAMOW MareMaTuke Ais (OpPMHUPOBAHUS H
pPa3BUTHS MAaT€MAaTUYECKOW HAYKH; UCTOPHMIO Pa3BUTHs MOHSATHUS YHUCIA, CO3/IaHUSI MATEMaTHYECKOTO
aHaJn3a, BOSHUKHOBEHUS U PA3BUTHS T€OMETPHUH;

— YHHUBEpCaJbHBII XapaKTep 3aKOHOB JIOTMKHA MAaTEMaTUYECKUX PACCYKIECHUMN, UX PUMEHUMOCTb BO
BCEX 00JIACTSAX YEIOBEUYECKOM NEeATENbHOCTH;

— BEPOSATHOCTHBIN XapaKTep Pa3IMIHBIX MPOIECCOB OKPYKAIOIIETO MHUPA.
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B coorBerctBun ¢ ®I'OC olmero cpegHero o0pa3oBaHHs JOJDKHBI OBITH C(HOPMHPOBAHBI

yHUBepcanbHbie yueOnbie neiicteus (Y'Y ):

JInunoctHble YY ]I

KommynukaruBubie YY /|

Camoonpenenenne (MOTUBAIUS YUCHUS,
dbopMUpOBaHHE OCHOB I'Pa)1aHCKON
UJICHTUYHOCTU JIMYHOCTH).
CwMmbic1000pa3oBaHus («KaKoe 3HAUCHHUE,
CMBICJI UMEET JIJIsl MEHSI YUCHHUE», U YMETh
HAXOJUTh OTBET HA HETO).
HpaBcTBEeHHO-3TH4€CKOr0 OLlEeHUBAHUS
(oLIeHMBaHUE YCBAaUBAEMOTO COJCPKAHMUS,
MCXO/I U3 COLMATIBHBIX U TUYHOCTHBIX
LIEHHOCTEH, 00eceYnBaroliee JHYHOCTHRIN
MOpaJbHBIN BBIOOD).

IInanupoBanue (onpeaeneHue Leiy,
(yHKIHMI y4aCTHUKOB, CITOCOOOB
B3aUMOJICHCTBUA).

IlocTanoBKa BONPOCOB (MHULIUATUBHOE
COTPYTHUYECTBO B TIOUCKE U cOOpe
uHdopmanun).

Pa3pemienne KOH(INKTOB (BBIBICHUE,
uaeHTudukamys npoOIeMbl, MOUCK U OLIEHKA
aJIbTEPHATUBHBIX CIIOCOOOB pa3pelIeHUs
KOH(JIMKTA, IPUHSITHE PEIICHUS U €T
peanu3zanusi).

YupasiieHue noBeieHueM NapTHépa
TOYHOCTHIO BBIPA’KATH CBOM MBbIC/IH
(KOHTPOIIb, KOPPEKIIUS, OLEHKA AeHCTBUIA
napTHEPa YMEHHE C TOCTATOYHOM MMOJTHOTON U
TOYHOCTHIO BBIPAKATh CBOM MBICIIH).

ITo3naBartenbHbie YV /|

Peryastusnsie YY ]I

Oo0meyuyeOHbIC

- (hopmynupoBaHue MO3HABATEILHON LENH;

- IOUCK U BbIJENIEHHE HH(POPMALIUY;

- 3HAKOBO-CUMBOJINYECKUE

- MOZIEJIMPOBaHUE

Jlornueckue

- @HAJIU3 C LIEJIbIO BBIIEIICHUS IPU3HAKOB
(CyIIECTBEHHBIX, HECYIIIECTBEHHBIX )

- CHHTE3 KaK COCTaBJICHHE 1IEJIOT0 U3 YacTeH,
BOCTIOJIHSISL HEIOCTAIOIINE KOMIIOHEHTBI;

- BBIOOp OCHOBAHUN U KPUTEPHUEB IS
CpPaBHEHHsI, CEpUaLINH, KIacCUuPUKaIUN
00BEKTOB;

- [10/IBEJICHUE TI0]] TIOHATHE, BHIBEICHUE
CIIEACTBUI;

-YCTaHOBJIEHUE PUYNHHO-CIIECTBEHHBIX
CBS3€H;

- IOCTPOEHHE JIOTUUECKON LEMH PacCyXACHUIA;
- I0Ka3aTeNbCTBO;

- BBIIBIDKEHHE TUIIOTE3 U MX 000CHOBAHUE.
JeiicTBUSA MOCTAHOBKH H PeLICHUA
npooJem:

- (hopmynHMpoBaHUEe TPOOIEMBI;

- CaMOCTOSITEILHOE CO3/1aHNE CII0OCOO0B
peleHus mpodaeM TBOPUYECKOTO M MOMCKOBOTO
XapakTtepa.

Lenenonaranue (MocTaHoBKa y4eOHOI
3aJa41 Ha OCHOBE COOTHECEHUS TOTO, YTO yXKe
U3BECTHO M YCBOCHO YYAIlIUMUCSA, ¥ TOTO, YTO
enié HeM3BECTHO).

IInanupoBaHue (onpeaenecHue
II0CJIEIOBATEIILHOCTH IPOMEXYTOUHBIX LIeIer
¢ Y4ETOM KOHEUHOTO Pe3yiibTara;
COCTaBJICHHE IIJIaHa U MOCJIEJOBATEIbHOCTH
NeCTBUIN).

IIporno3upoBanue (IpeIBOCXUIIECHIE
pe3yibTaTa U ypOBHS YCBOEHHUSI, €ro
BPEMEHHBIX XapaKTEPHUCTHK).

KonTpoas (B popme cnnuenus cnocoda
JICWCTBUS M €T0 pe3yJsibTaTa ¢ 3aJaHHBIM
STAJIOHOM C 1IeJIbI0 OOHApYXEHUS OTKJIOHEHUI
Y OTJIMYUU OT ITAJIOHA)

Koppeknus (BHeceHHEe HEOOXOIUMBIX
JIOTIOJTHEHUH ¥ KOPPEKTHUB B IJIAH U CIIOCO0
JIeUCTBUS B CIIydae PacXOoxkIE€HUs 3TAIOHA,
peaIbHOTO AEUCTBUS U €0 MPOJYKTA).
Ouenka (BblI€NIEHUE U OCO3HAHUE
yUYaIIIMHUCS TOTO, YTO YK€ YCBOCHO H UTO eIIe
MOJUIEKUT YCBOCHHIO, OCO3HAHHE KayeCcTBa U
YPOBHS YCBOEHUS).

BoaeBasi camoperyJisinus (CiocoOHOCTB K
MOOWIJIM3AINU CHJI ¥ DHEPTUH; CIIOCOOHOCTH K
BOJIEBOMY YCHJIMIO — K BEIOOPY B CUTYaIHH
MOTHBAIMOHHOTO KOH(IIMKTA U K
MIPEOJI0JICHUIO MPEMSTCTBUI).




CooterctBerHO PI'OC 1o cnermanpHOocTH 13.02.11 TexHuueckast SKCIuTyaTanus U o0CIyKHBaHUE
AIIEKTPUUYECKOTO U 3JEKTPOMEXaHUYECKOT0 000pYAOBaHU (IO OTpAcisiM). CTYACHTHI JOJDKHBI OBIIA/IETh
OOLIMMH KOMIIETEHIUSMHU:

OK 01. Beibupats criocoOsl pemnieHus 3a1a4d npohecCHOHATBHON ACATEIbHOCTH MPUMEHUTEIBLHO
K pa3JIMYHbIM KOHTEKCTaM;

OK 02. OcymiecTBiaTh NMOWCK, aHAIM3 W WHTEpIpeTanuio HHPopMamuu, HEOOXOIUMON I
BBITIOJTHEHUSA 3a/1a4 TPO(ecCHOHANBHOM e TENbHOCTH;

OK 03. [lmanmpoBaTh M peaIu30BBIBATH COOCTBEHHOE NPOQPECCHOHATBHOEC W JIMYHOCTHOE
pa3BUTHE;

OK 04. PaboraTh B KOJUIEKTHBE W KOMaHzae, 3P(EKTHBHO B3aWMOJACHCTBOBATh C KOJUIETAMH,
PYKOBOJICTBOM, KJIINEHTAMH;

OK 05. OcymiecTBisITh YCTHYIO U IMCbMEHHYIO KOMMYHUKAIIMIO HA T'OCYJapCTBEHHOM SI3BIKE
Poccuiickoii denepannu ¢ y4eToM 0COOCHHOCTEH COIMATILHOTO M KYJIBTYPHOTO KOHTEKCTA;

OK 06. IIposBiaTh rpakIaHCKO-NATPUOTUYECKYIO IO3UIIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJCHUE HAa OCHOBE TPAJAUIIMOHHBIX 00II€YeI0BeUECKIX LIEHHOCTEH;

OK 07. ConeiicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIICH CPEbl, pecypcocOepekeHuto, 3PPEeKTUBHO
NEHCTBOBATh B UPE3BBIYANHBIX CUTYAIUX;

OK 08. Hcmonb3oBath cpeacTtBa (PU3MYECKOW KYIBTYPBI JUIS COXPaHEHUS W YKPEIICHHUS
3I0pOBBSl B Tpolrecce MNpodheccHOHATbHOM IeATENbHOCTH U TOJJEPKaHUS HEOOXOAMMOTO YPOBHS
(u3rYecKol MOArOTOBIEHHOCTH;

OK 09. Ucnonbs3zoBath HHPOPMAITMOHHBIE TEXHOJIOTHH B MPO(HECCUOHATBHOMN JAESITEIbHOCTH;

OK 10. Ilonp3oBarbcsi MpOQPECCHOHANBHON JOKYMEHTAlMeld Ha TOCYIapCTBEHHOM U
UHOCTPAHHOM $SI3bIKAX;

OK 11. Hcnonw3oBaTh 3HAaHMA 1O  (PUHAHCOBOW  TPAMOTHOCTH,  IUIAHUPOBATH
MpEeANPUHUMATENIBCKYIO IeATeNbHOCTh B PO ecCHOHaNbHOM cdepe.

®opma npoBeieHUs IK3aAMeHaA.

DOk3aMeH 1o gucnuiuimHe «MaTeMaTtuka» MPOBOAMUTCS B (opMe NMHCbMEHHOW KOHTPOJIBHOMN
pabotel. JlanHas paborta otpaxaer TpeboBaHus PI'OC obmero cpennero obpazoBanus u OI'OC
npodeccronaspHOro 00pazoBanus. Ha BhINONHEHHE dK3aMEHAIIMOHHOW paboThl oTBoaMTCs 4 yaca (240
MHUHYT).

KoMIIeKT KOHTPOJBHO-U3MEPUTENBHBIX MaTEpUaJIOB COCTOUT M3 NATH BapuaHTOB. Kablii
BapHUaHT CTPYKTYPHO COCTABJIEH U3 2-X YacTei: 0043aTe’abHON U JONOIHUTEIBHOM.

B o00s13aTenbHYI0 4acTh BKJIIOUEHBI 3a/laHUsl PENPOYKTUBHOTO, MPOIYKTUBHOTO ONTHUMAaJIbHOTO
YPOBHS, B JOIOJHUATEIBHYIO YacTh BKJIIOYEHBI 3aJaHHUS IPOJYKTUBHOIO TBOPYECKOTO YpPOBHS IO BCEM
OCHOBHBIM paszjiejlaM TpeOOBaHUN TOCYIapCTBEHHOTO OOpa30BaTENIbHOTO CTaHJapTa:  «aiaredpay,
«HayaJa MaTeMaTH4YeCKOro aHalIHu3a», «IUIAHUMETPUS», «CTEPEOMETPHUS», «TEOpUS BEPOSTHOCTEH H
cratuctuka». [Ipu BbIONHEHUM 3aJaHuil  o0sA3aTenbHOM  yacTH  oOydaromuecs  JJOJIKHBI
IPOIEMOHCTPUPOBATh C(HOPMHUPOBAHHbIE  KOMIIETCHIIMM W YHHUBEpcallbHble ydeOHble naeicTBus. B
3aa4yax 1-6 10CTaTOYHO yKa3aTh OTBET.

JloronHuTeNbHAST YacTh TpeOyeT JOCTaTOYHO BBICOKHM YpPOBEHb YMEHMSI CaMOCTOSITENIBHO

OonpeaAciIATb HEIU ACATCIBHOCTH, KOHTPOJIHUPOBATH U KOPPEKTHUPOBATH ACATCIIBHOCTH, YPOBCHb
CIIOCOOHOCTHU U TOTOBHOCTH K CaMOCTOATCIIBHOMY IMOUCKY MCTOJO0B PCIICHUA.

esans npoBeaeHus: IK3aMeHa:

Omnpenenenne ypoBHsI TOCTHKEHUN 00yJarONIuXcsi B 00J1aCTH MaTEMaTHKH.

3anaum:

-  TIOJIyYUTh KOJUYECTBEHHYIO M KauyeCTBEHHYIO HHPopMarmuu o0 CcHOpMUPOBAHHOCTH
YHHUBEPCATbHBIX YIEOHBIX JEHCTBUI U OOIINX KOMIETSHIINI 00yJarOIIuXCsl.

- ompenenuTh chOPMHUPOBAHHBIE YMEHHUS B (PYHKIIMOHAIBHOW TPAaMOTHOCTH M BCEX BHUJIOB
KOMIIETEHIIMM.

- OTNIPEACIIUTh YPOBEHb YMEHHU MPOEKTUPOBAHUS MTPOIYKTA,
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OcBoeHHME coOJIepKaHUsI Y4YeOHOM AUCHUIUIMHBI «MareMmaTtuka» oOecreunBaeT
JIOCTHO)KEHHUE OOYYarOIIUMHUCS CIICAYIONINX PEe3yJIbTaTOB:

-JIMYHOCTHBIX: pa3BUTHE JIOTUYECKOI0 MBIIIIJICHUS, IPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, aITOPUTMHUYECKON KYJIbTYpPbl, KPHUTHYHOCTH MBIIUICHHUsI Ha YPOBHE,
HEOOXOMMOM it Oyaymier mnpodeCCHOHAIBHOM ACATCIbHOCTH, ISl IIPOJOIKCHUS
o0Opa30BaHUs U CaMOOOpa30BaAHUSA,

-MeTalpeaAMETHBIX: CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY IIOUCKY
MCTOI0OB pGIJ_ICHI/IH HpaKTI/I‘-IeCKI/IX 3aga4, HpI/IMeHeHI/IIO paSHI/I‘-IHBIX METOOOB IIO3HAHWA,
BJIaJCHHE SI3BIKOBBIMU CpeAcTBaMH (YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOI TOYKY
3pEHMUsI, UCIIOJIL30BaTh aJC€KBATHHIC SI3BIKOBBIE  CPEJICTB).

-TIPEAMETHBIX: -CPOPMHUPOBAHHOCTh TMOHATUHHOTO armapaTa MO0 OCHOBHBIM pa3jeiaM Kypca

MaTeMaTHKH; 3HAHUKA OCHOBHBIX TeOpeM, (GOpMyl U YMEHHsS WX MPUMEHSATh, YMEHHS IOKa3bIBATh
TEOPEMBI U HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI PELIEHUS 3a1a4.

2. MartepuaJjbl 3K3aMEeHALHOHHOH padoThI.

JK3aMeHANMOHHAs padoTa Mo MaTeMaTHKe (KOHTPOJIbHAas padoTa)
Bapuant Nel.

Oo0a3aTeabHad 4acTh
(xaxkmoe 3ajaHHue OlleHMBAaeTCsl B 2 0aJlia)

1.
., 1 4
HaiinnTe 3HadyeHHWe BHIpaXKeHHA 5-7“-3,2 :_3,,5_
2.
=10 5
3 -3
Halwre snadenne poipasmennd ———=—
3
3.
B mymcekom oDIeAKHTHH HHCTHTYTA B KA 10§l KOMHATE MOMHO NOCTIHTL He
OoJtee SeTLIPEX YeoBek. Kakoe HanMenbInee KoTHYecTBO KOMHAT HY AKHO U1
nocetenns 81 HHOMOPOIHero CTY1eHTa !
4.

Ha pucyHKe HDHBIMHM TOYKAMM MOKA3aH Kypc Jojiapa, ycraHoBieHHEIR IlenrpoGan-
koM PP, Bo Bce paboume num ¢ 22 cenrsbps nmo 10 oxrabpa 2010 roga. Ilo ropmaosn-
TANH YKA3bIBAIOTCS YHCJA MecAlla, 0 BePTHKAIM — MeHa aosutapa B pybasax. Jlns Ha-
TAASHOCTH >XMPHBIE TOYKH HA DHCYHKe coeJHHeHbl JuHHel. Ounpejenure 10 PHCYHKY
HaubonbmMNMA Kype jojnapa B mepuoj ¢ 1 mo 10 oxkrabpa sBramoumTensHo. OTBer maiite
B pybasx.



1
2223242526272829301 2 34 56 7 8 910

Haunpiit yuactok usmeer chopMy mpamo- 30 M
VIOUIBHHKA CO cTopoHayiu 25 merpos u 30
MeTpoB. XO3fiMH TWIaHupyer obHecTH ero
3a00POM M Pazle/MTh TAKHM e 3abopom

Ha JBe 49acTH, OJHA W3 KOTOPBIX HMEeT 25 M
thopay ksaapara. Halimre obiyio oy
sabopa B MeTpax.

6.

B ropone H kupér 2 munauona skureneid. Cpegm Hux 20 % pgerest u mogpoctkoB. Cpe-
o4 B3pocabix 35 % He paboTaeT (IeHCHOHEpHI, CTYAEHTHI, JOMOXO3AWKKA U T.I.). CKOJIB-
KO B3pOCJBIX KHTeJiell paboTaeT?
7.
1-"'.{”l‘-i-llIUIJJ'II'].'(‘ COOTBETCIBHE MEMRJLY BeJIHYHHAMI H HX BO3IMOMHBIME 3HaYe-
HESIMI: K KaXKIOMY IEMEHTY [epBoro croibia nogbepirre cooTBeTeTBY O i
AjepMenT H3 n'l'upnl‘u ["I'U.'IGIIH-

BEJTHYHHDBI SHAYEHITA
A) mInaMerp MOHETE 1) 20

B moomais AKAToil KOMHATEI 2) 20 mr

B) macca nosmaeroil Kamm 3) 20 n

I') obném smuka © HHCTPYMEeRTaAMH 4) 20 kB. M

B rabamne noa kaxkaoll OYKBO, cOOTBETCTBYIOMEN BeTHYIHE, VEAKHTE HO-
.\I("]_] (“Ei BOZMOMHODO IHATCHHHA,

A|lB|B|T

HaiiquTe KopeHb ypaBHeHus 5° 7 = 25"

9. B cpennem u3 200 cagoBbIX HACOCOB, MOCTYMAOIINX B MpoJaxy, 14 noarekatoT. Haiinute BeposiTHOCTH TOTO,
YTO OJIMH CITy4aifHO BEIOPAHHBIN /I KOHTPOJIS HACOC HE MOITEKaeT.

10.
Haityrre kopens ypasnennst /14 — 5r = 3.
11.



Herans umeert dpopyy n300paKEHHOrO HA PHCYH-
Ke MHOTOIPAHHHKA (BCe JBYTPAHHBIE VIVIB TIPSAMBIE).
Yuena va pucyike 0DO3HAYAIOT JUIMHEL pEDep B caH- 2
rusmerpax. Haitgre obbés sroit gerann. Orser gaii-

i ‘
TEé B KYOUYUeCKHX CAHTHMEeTPAaX. 2

|
|
|
:
1|
1
|
mmadana

12.
Haiinure KopeHb ypasHenus log;,(4x—11)+log,,9 =log,,243.

13.
Penrute ypaBHeHMe 2 sin g = V3.

14.
Teso ABMIKETCA IIO MPAMOH TaK, YTO paccTodgHMe S 4O HEro oT
HEeKOTOPOH TOYKH A 9TOH NPAMOHA M3MEHAETCA IO 3aKOHY
2
S =0,5t“ + 3t + 4 (m),

rae { — BpeMA ABMIKEHUS B ceKyHAax. Haiiaure cKOpocTh TeJa
yepes 2 ¢ Iocje Havyajia ABAKEHUA.

15. Humuuap, 00bEM KOTOpOTro paBeH 33, onucaH okoJjo mapa. Haiinure 00bEM mapa.
@

16.

Haiigure manbonbmee 3Hadenne pyuxnuu f(x) = 1 + 8x — x2

Ha mpoMesxyTke [2; 5].

I[OHOJ'IHI/ITC.]'II)HaH 4acTb

(kaxkaoe 3a1aHue OLleHMBAaeTcs B 2 OaJia)
17.

Haiianre mIomanb MDOBEPXHOCTH IPaBIUIBHOII UeTBIPEXYTOIBHOH MIpaMIIELL
CTOPOHEI OCHOBAHNSA KOTOPOIT paBHEI 48 11 BEIcoTa paBHa 10.

18. Pewnte HepaBeHCTBO: Iogz(x —l)+ log, x<1.

19.
Haiiaure niomaas purypsl, orpaHUYeHHON OCAMA KOODJAMHAT,

rpadpmrom GpyBEIUHT f(x) = X —6x+9u npamoii x = 2.
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20.

. .2
Haiizure BCe pelleHKs ypaBHeHUA cos 2x + sin” x + J/3cos x = 0,
IpHHAaAJIexalIe oTpesry [—m; ).

JK3aMeHALMOHHAs padoTa 1o MaTeMaTHKe (KOHTPOJIbHAs padoTa)
Bapuant Ne2.

Oobs13aTesqbHASA YACTh
(kaxxmoe 3aJaHMe OlleHMBAaeTCs B 2 6aJuia)

1.
Haiigure 3HaueHWe BHIpameHUsA 6,6-5-(-3,5).
2.
2
2°)
Haitaure sHaueHHMe BBIpasKeHHA P
3.

Ha 6ensokosoHke «Bera» ogun jutp Gensuna crour 32 py6. 20 xKom. Boautenp sammi
B bax 30 suTpoB OGeH3WHA W Kymua OYTHUIKY BoAbI 3a 22 pyOas. CkoibKo pybiael caaym
oH moayuut ¢ 1000 py6ieit?
4,
Ha pucyHke »XMDHBIMM TOYKAMH HOKA3aHA IeHA OJIOBA HA MOMEHT 3aKphITHH GHpKe-
BEIX TOProe BO Bce paboume JHM ¢ 3 mo 18 centsbpa 2007 roma. Ilo ropmaonTanm yka-
3LIBAIOTCHA YMCJa MecAla, IO BePTHKAJHM — IeHa TOHHEI 0Ji0Ba B gosapax CIIIA. Ilaa
HATJIAJHOCTH JXHPHbIE TOYKHM HA DHCYHKe coeJuHeHEl JuHUel. OnpesenuTre 1o puCyHKY,
KAKOr0 YHCJA IeHa 0JI0BA HA MOMEHT 3aKPBITHA TOProB BIEepBbLIe 38 NAHHBIH I[EPHOA
crana pasHa 14 900 gonnapos CIIIA za Tommy.
15200 71—
15100
15000
14900

14800

34 5 6 7 10 11 12 13 14 17 18
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Ksaprupa cocTont M3 KOMHA-

3IMm 4,5Mm
ThI, KVXHH, KODHIODA H CAHY 318
(em. uepréax). Kyxnsa umeer pas-
Mepbl 3 M x 3.5 M, canysen — 2 M

# 2w, pauHAa KoMmaaTs 4,5 M. Haii- 3=SM KyXHs KOMH4aTa
JIMTE I0IAL KOpiopa (B KBaji-
PATHBIX METpax ).

2Mm| cly KOpUI0p

2M

6.

B ropoge H xupér 500 tTeicsau sxkuteseii. Cpeanu HEX 15 % pgerelt M noapoctkoB, Cpean
B3pocJibIX 35 % He paboraer (MeHCHOHEPHI, CTYAEHTBHI, JOMOXO03AHMKH M T.m.). CKOJBKO
B3POCJLIX »KUTejeil paGotaer?

7.
VeTanoBuTe COOTBETCTBHE MERY BEJMYMHAMI M UX BO3SMOMHBIMH 3HAYEe-
HHAMM: K KAXKIOMY 3IeMeHTY epporo croadua noadepure cooTBeTCTRYIOMMI
WIEMEHT U3 BTOPOro croibua.

BEJTHYTHHBI SHAYEHWA
A) miomaas DAIMIHTOHHON TUTONATKH 1) 75 o*
B) pwicora Tponnkoit Gaman Kpesmas 2) 55 Kr
B) macca uenonexa 3) 9.3 m
I') obLém KOMBATEL 4) 81,7 kB, M

B rabamue noa kaxaol OyKsoil, cooTBeTeTBYIONE] BeTHYNHE, VKAKHTE HO-
Mep e BO3MOMKHOTO 3Ha'eHHs.

A|lb|B|T

8.

x—8
HalauTe KopeHb ypaBHeHUA (l) = l

9. B kapmane y Pombl 06110 YeThIpe KOHPETH — «MuIikay, «Jlactoukay, « [ puibsk» 1 «Bacuieky, a Takxke
KJIIOYM OT KBapTHpHL. Beiaumas kiroun, Poma ciydaiiHo BEIpOHMI U3 KapMaHa ogHy KoHgeTty. Haiinute
BEPOSITHOCTh TOTO, 4UTO MoTepsiiack KoH(peTa «JlacToukay.

10.

Haliure kopenn ypasnenusi /19 — 3x — 5 = (.

11.

12



Herans usmeer gopuy m30dpazkin-

HOMO HA PHCYHKE MHOTOIpPaHHHKA (Bee :

ABYIpaHuble yvivisl npsamsie ). Yuena na :

pUCYHEe 0DO3HAYMAIOT JUIHHLL pébep B 1 | 2
|
|

canrumerpax. Haitgure obnés aroil me-
raiu. Oreer gafite B KyDudecknx cau- H
THMETPAX. T A S - =

12.
1
Haiinure kopens ypaBHeHus log,(8—2x)-log,8 = log; 0
13.
Pemure ypasHeHue 2 cos r_J/3=0.

4
14.
Texo aBMMKeTCA MO OPAMOM TaK, YTO PaccTOAHHE S J0 HEro OT
HEKOTOPOH TOYKH A 3TOH NpAMOil HSMEHAETCA Mo 3aKOHY

3
S=1t"-3t+4(m),
rge t — BpeMsA ABH)KeHHs B ceKyHAaxX. HaliguTe CKOPOCTh TeJa
yepes 3 ¢ mocjie Hauajia JBHYKeHMs.

15. [IIap, 06bEM KOTOpPOTO paBeH 6m, BrMcaH B Ky0. Haiinute 00bEM Kyba.

16.

Haiinure HanMeHblllee 3Ha4YeHNe QyHKIUY f(x) = 32 +18x+ 7
Ha npoMexyTke [—5; —1].

JlonoJIHUTEILHAS YaCTh
(kaxmoe 3aaHue OlleHMBaeTCsl B 2 6aJuia)

17.

Hafinnte miomans MOBEPXHOCTH TPABIUIPHOI UeTBHIPEXYTOIBHOI  IIPaMILIEL,
CTOPOHBI OCHOBAHIA KOTOPOIl paBHEI 12 11 BEIcOTa paBHa 8.

18. Pemmnre nepasenctso: 10g, (x +1)+ log, x <1.

19.

13



HaiiguTe mioimank (pUrypsl, orpaHu4YeHHOM rpadHuKoM (QyHK-
ouu f(x) = <+ bx + 6, opameiMu x = —1, x = 2 u oCbIO
abcmucc.

20.

. . 2
Haitigure BCe pellleHHA ypaBHeHus cos 2x + sin” x = cos x,
IIpUHajJexaInue oTpe3ry [—; .

JK3aMeHALMOHHAs padoTa 1o MaTeMaTHKe (KOHTPOJIbHAs padoTa)
Bapuant Ne3.

Oobs13aTesqbHAS YACTH
(kaxmoe 3aJaHMe OlleHMBaeTCs B 2 6aJuia)

1.
. 2 4
HajiguTe 3HaUeHHEe BhIPAKEHHSI — —5- -3,04 - Eg
55 . 28
Haiingure 3HaUeHUE BBIPAMKEHHA o
2.

3.
B netnem marepe 197 nereit u 28 Bocnuraresneil. B aBrobyc momernaercs He Gosee H2 mac-
caxupoB. CKOJNBKO aBTOOYCOB TpeOyeTcs, YToGLI IepeBe3TH BCeX M3 Jarepsa B ropoi?

Ha pucyrKe >KMDHBHIMM TOYKAMH [OKa3aHA LeHA He()TH HA MOMEHT 3aKpHITHS OMpiKe-
BhIX TOpProB Bo Bce paboume guM c 4 no 19 anpeas 2002 roga. ITo ropusoHTann ykassl-
BAIOTCA YMCJIa MecdAlla, N0 BepTHKald — neHa Oappens uedru B jgoanapax CIIA.
Jlns HArNANHOCTH JKHMDHEIE TOUKHM HA PUCYHKe coeauHeHsl juHuei, OnpezennTe mo pu-
CYHKY, KAKOro 4ucja IeHa He(pTH HAa MOMEHT 3AaKDHITHS TOPrOB BIEDBEIE 33 JaHHLIH
nepuoj coctaBuaa 25 gonnapor 3a Gappens,

26,5
26,0
25,5
25,0
24,5
24,0
23,5
23,0

4 5 8 9 1011 12 15 16 17 18 19
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VHacTOK 3eM/IH 110J] CTPOMTEILCTEO CAHATO- 900 M
pust useeT hopMy NpAMOYTOILHHKA, CTOPOHBI KO-
roporo pasiil 900 s 1 400 . Ogpa 13 GoabITHX
CTOPOH VHACTKA HAST BAOIL MOPI, & TPH OCTAJb- 400
HBEIE CTOPOHBI HYXKHO OropoanTh 3abopos. Haii- M
JuTe JUTMHY 3roro 3abopa. Oteer jaiite B Mer-
pax.

6.

B ropoge H xusér 1 mau 500 rterc. xuteneii, Cpenu mux 15 % mereit W mOAPOCTKOB.
Cpenun B3pocneix 40 % He paboraer (meHCHOHEDHI, CTYAEHTHI, AOMOXO3AHKH ¥ T.IL.).
CKOJIBKO B3pOCIHBIX JKHTeNeH padoraer?

7

.‘.."'('TElIIﬂBH'l'E COOTBETCTEHE MEXIIY B/ THHAMN H HX BOSMOAHBIMH SHAYTEHITAMI!
K KaAJIOMY 2JIEMCHTY NepBoro crodina ITUr'If}I'.‘I)H'I'(‘ (‘Utl'['lu."[‘("]‘li}'ﬁ)l[lliﬁ SJIEMEHT
HZ3 BTODOIO {"l‘[J.'Iﬁllil.

BEJTUYHHDBI SHAYYEHW A
A) ofLém KOMHATE 1) 78 200 xku®
B) obbém Boan B Kacmmiickom mope 2) 75 m*
B) obbém sinpka 1y opometi 3) 50 n
I'} obbénm Harkn cMeTansb 4y 0,5 a1

B '1"rlﬁ.jllﬂli" IO KA IO a}'KEﬂ]ﬁ. L'l}(}'I'H[."l‘("I‘I!-_‘t'l()llll?ﬁ BOJIHYHHE, VEAAITE HOMED
€8 BOIMOMHOIO 3HAYESHHHA,

AlB|B|T

8.

6—2x
| 2
HainguTte KopeHb ypaBHEHWA (;) = 4.

9.
B gemnuonarte no rumuacTuke yqactsyior 64 cnopremenku: 20 us Hoouni, 28 u3
Kuras, ocranasibie — 13 Kopen. [lopsuiok, B KOTOpOM BRICTYIAKIT FHMHACTKH,
onpeaensiercs peduen. Haitiure BeposiTHOCTE TORO, UTO CIHIOPTCMEHKA, BBICTY-
nawiasn nepeoil, okaxercs naz Kopen.
10.
Halmre kopens ypasnenus /b + 10 = 10.
11.
Heranb umeer hopmy m300pakEHHOrO Ha PH-
CYHKE MHOTOrpaHHMKa (Bce JBYTIPAHHBIE VIVIBI |
npaseie). Yncaa Ha pucyHKe 0D03HAYAIOT JLTH- 1 :
Hbl pédep B canTuMerpax. Haiigure obbém aToii 2 T 3
aerann. Oreer jaiite B KyOHIeCKHX caHTHMeT- I
pax. :
-’J_ _____ T
e 3
P

15



12.
Haiiznre xopeHb ypaBHeHus logg(2x —13)+log, 7 = log, 14.

13.
Pemure ypaBHeHzEe 2 sin x + /3 = 0.

14.

Teno aBmiKeTcA IO IPAMOH TaK, UTO pacCTosHHe S A0 Hero
OT HEKOTOPOM TOUKH A 3TOM IPpAMOM M3MEHAETCS 10 3aKOHY

S =0,5t%+ 3¢t + 2 (m),

rfe t — BpeMs ABUKeHUA B CeKYHAaX. Yepes KaKoe BpeMdA IIO-
cJie Havajia ABUIKEHUA CKOPOCTD TeJla OKaskeTcst paBHoit 15 m/c?

15. KoHyc ¥ NuIMHIp UMEIOT 001I1ee OCHOBAHKE U OOIIYIO BHICOTY (KOHYC BIIUCAH B IIUIUHJIP).
Boruncnute 00bEM HUIHHPA, €CTIH 00bEM KOHYCa paBeH 5.

16.

Haiignre HauMeHbIniee 3HaYeHUEe QYHKOHUH f(x) = 3x° - 12x+ 1
Ha mpomMexxkyTie [1; 4].

I[OHOJ'IHI/ITCJ'II)Haﬂ 4acTb

(kaxnoe 3aJaHne OlleHMBAaEeTCs B 2 6aJLia)
17.

Hailigure niomaap NOBepPXHOCTH IPaBIIBHOIN HeTBHIPEXYTOIBHOII IHpaMIIBL
CTOPOHBI OCHOBaHIS KOTOpoil paBHHBI 20 11 BeICOTa paBHa 24.

18. Pemmure nepasenctso:. logs(x + 2) + logzx > 1

19.
Haitgure nnomans ¢purypel, OrpaHHY€HHON OCAMHM KOOPAHHAT,

rpahukoM pyEKIIH f(X) = 2+ 8x+16wu OpAMON x = —2.-
20.

t 2 -
Haitgure Bce perieHEA ypaBHEHHAS COS 2X — COS X — J2sinx =0,
mpHHaAJAexalne orpesxy [—n; ®].

16



JK3aMeHAUMOHHAsl padoTa o MmaTeMaTuKe (KOHTPOJIbHast padoTa)
Bapuant Ne4.

O0s3aTeIbHAA YACTh
(kaxkmoe 3ajaHMe OLIEHUBAaeTCsl B 2 0aJijia)

7,9+ 3,4
0,2
55 .5—8

-4

HaiiguTe 3HaueHHWE BBIPAMKEHHA

2.Haiinute 3Ha4eHHE BBIPAXKEHUS

Ha cuery Jleaunoro mobuiabHoro renegona 6su1o 54 pybas, a mocie pasroBopa c Cepé-
sell octanoes 28 pyGaeii. Ckonbko MHUHYT Aauiicsa pasroeop ¢ Cepésxeill, ecqin ojJHa MH-
3. HYTa pasroBopa CTOMT 2 pyG6na.

4.

Ha pucyHKe XKMDHBIMM TOYKAMHM MOKas3aH KYpC eBpO, ycTaHOBJeHHBIH IleHTpoGanKOM
P®, Bo Bce paboume auu B simBape 2007 rojga. ITo ropHsoHTaN M YKAa3bIBAIOTCA YHCJA
MecAna, 0 BEPTHKAJM — IleHA eBpo B pybOusax. g HarjsJHOCTH JXMPHbIE TOYKH Ha
PHCYHKe coefMHeHbI JHHHeld. Onpenenure 0 PUCYHKY HauboJbIIMi KypC €BPO B mepu-
ox ¢ 16 nmo 27 ausapda. OTeBer gaiiTe B pyOasax.

34,54
34,52

34,5
34,48‘ '
34,46
34,44
34,42

34,4
34,38
34,36
34,34

10 11 12 1316 17 1819 2023 24 2526 27 30 31

;Lﬂ"li![:lﬁ YHaCTOK HMEeeT {I}Ul}"‘l."' MpPAMO- 40M

YIOUIBHHKA, CTOPOHBL KOTOPOro pasibl 40 m
n 30 m. dom, pactosioskeHHbIl Ha yaact-
Ke., TAKKe UMeeT (hopMy mpsMOyIoJbLHIKA,
CcTOpPOHBI KoTOporo pasasl 9 v 1 6 s Haii- 30M OmMm
JUTe IIONATE OCTABIMNSHCH YACTH VIACTKA.
Orpser gajite B KBAJPATHLIX METPAax.

6M

6.

B ropoze H sxusér 1 mau sxureneii. Cpegu mux 20 % npereit u nogpoctxoB. Cpenu
Bapocasix 30 % He paGoraer (meHCHOHEpbI, CTYAEHTHI, ZOMOXO3AWKH U T.H.). CKOJIBKO
B3POCJBIX AHTeJael paboraer?
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YeraHoBuTe COOTBETCTRHE MERY Be/IMYHHAMMH H HX BOSMOMHBIMH 3HAYE-
HHAME! K KaxdJI0oMY 3JIEMEHTY IIepBOTO cronbna llﬂ,ﬂﬁepﬂ'm COOTBETCTE YOI
IMEMEHT W3 BTOROrD croabua.

BETHYHUHEL SHAYEHU A
A) nnoniaak NoYToROH MapKH 1) 162 k8. M
B) naomane mIckMEHHOTO CTOIA 2) 1,2k8. M
B) mromane ropoga Cankr-Ilerepbypra 3) 1439 k8. kM
I') nmnomans soneiibonbaON nIOMATKK 4) 5,2 k8. c™

B rabmaie nog kasxgoll 6yKeoil, cooTBeTCTBYOMEN BeIMYHHE, YKAMKHTE HO-
Mep e BO3MOMHOND IHAYEHHS,

A|/B|B|T

8.
9

Hangute kopeHb ypaBHeHusa 16"~ =

9.

B | -

Ha rape/ike jiexar 0JMHAKOBLIC HA BUJI NHPOXKN: 4 ¢ Macom, § ¢ Kanveroit n 3
¢ pumueit. lers nayraa seibupaer omin nupoxok. Halinwre sepoatHocTs TOTO,
HTO OH OKAMKETCH ¢ BHIIHEe.

10.
Halinre kopens ypasnenus /—8 + 9r = 8.

11.
Herans usmeer dopay M300pakEeHHOro HA PH- 1
CYHKEe MHOTOrpaHHHKA (Bee JIBYTPAHHBIE YIUILI ITpsi- 2
sble), Hueaa Ha pucyHEe 0003HAYAIOT JVIHHE pEGep )
B canruMerpax. Haiiaure obbés aroit geranu. Or-
Ber Jaiire B KyDHUYECKHX CAHTHMETPaXx.

Lhn
L]

12.

Haiinure KopeHb ypaBHeHHA logg (16 - 4x) —logs 7 = logg 31—5
13.

2 . 2
Peianre yYpagBHnenyie cCos x + cosx = —sin x.

14.
Teno ABMMKETCA MO NPAMOH TaK, YTO paccTOAHHE S A0 HEro
OT HEKOTOPOH TOYKH A 3TOMH IPAMOI H3MEHAETCA 110 3aKO0HY

2
S=0,5t"+ 3t + 2 (m),
rae t — BpeMs ABHIKEHUSA B CeKyHAax. Yepes KaKoe BpeMsd I10O-
CJle HAaUaIa IBHXKEHUA CKOPOCTD TeJia OKakeTcs paBHo#H 23m/c?

18



15. [lap, 06B6EM KOTOpOTO paBeH 24, BIiMcaH B uwinHp. Haiiaure 00bEM muummHpa.
'O‘"m“
16.

.Haiigure Hanbonbinee 3HaueHue GyHKIuN f(x) = b — 8x — x
Ha npoMexxyTke [—6; —3].

2

JlonoJiHMTE/IbHAS YACTh
(kaxkaoe 3ajlaHHe OlleHUBaeTcs B 2 0aJijia)
17.

Halinnte mniomaap MTOBEPXHOCTH IPAaBHUIBHOI UeTHIPEXYIOIBHOII IHpPaMILIBL
CTOPOHBI OCHOBAHIA KOTOPOII paBHBI § 11 BBICOTA PaBHa 3.

18. Pemmre HepasencTso: 1gX + Ig(x - 3) >1

19.

Hatigure mwomanbk GUryphl, OrpaHUYeHHOM rpadpuxoMm QyHK-
mun f(x) = x2 - 6x + 8, mpamMeIiMu X = —2, x = —1 U 0CBIO
a0ciuce.

20.

r » 2
Haiigure BCce permmeHUs ypaBHEHHMA oS 2X + sin x = cos™ x,
IpuHaAJiexamniue orpesky {0; 2x].

JK3aMeHALMOHHAsA padoTa 1o MaTeMaTHKe (KOHTPOJIbHAs padoTa)
Bapuant NeS.

Oo0s3aTenbHAsA YacTh
(kazknoe 3ajaHue OLlCHUBaeETCs B 2 0asa)

1

Haflipre sHauenme BhlpaXeHns —r -1,1—-=,

1, 2 i

34.55
154 °

2. HaiiguTe 3HaUeHNE BBIPAXKECHUS
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Ha cuery Jlenunoro mo6unsHoro tenedona Ovio 72 pybus, a mocsae pasroBopa ¢ Pycna-
HOM ocTtajioch 9 py6aeit. CKoJIBKO MHHYT Ajuica pasrosop ¢ Pycrarom, ecan ogHa MH-
HyTa pasroBopa CTOUT 3 pyOud.

4.
Ha PHCYHREE INIOKAIAHO H3MEHeHHe TeMIIeRPaTYPEl BO3IVXa Ha ITROTSAeH 'F[J':.é}:
cyvroK. [lo ropusonTany yKashbIBACTCS JATA H BPeMs, 110 BEPTHKAIHN — 3HAUYe-
Hie Temneparypsl B rpajgycax Heascus. Onpegemre no pucyHky HanGOABILY O
remneparypy Bozayxa 22 susapsi. Oreer gaiire B rpajyecax llenscns.
-8
-10
12 | I
_|4 o ___j___ I N ___:___.l‘q___‘
- I(] \ '//
SN NSNS/
-20 1 -
__./__. ] ___\\__7/____. NS
_7m 1
2N
-24
n 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 0000
22 sHBaps 23 auraps 24 supaps
5.
l"r":l-'rl.{:'l'UK SEeAMJJIH HAMOST  [PREMO-
P 70Mm

vrodsiyio gopay. Cropolsl npsaMo-
yvroasHuKa paBubl 25 s u 70 s, Haii-
aure jumny 3abopa (B mMerpax), Ko-
TOPBIM HYYKHO OropoJiHTh YYACTOK, -~

. | . 4m 25M
NPeiycMOTPes npoesa mupuioit 4 . -

Marasun IeTCKHX TOBAPOB 3AKYIAET NOTPEMYIIKH 10 onTosoil nene 260 pyo-
Jeil 38 oHY MITYKY B npojgaér ¢ nanenkoit 40%. Croabko pyoaeil 6yayT cronTh
3 TaKHe NOrPpeMYIIKH, KYIUIEHHBIE B 3TOM Marasuie?

7.
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Veranopnre cooTBETCTBHE MEAJLY BeJTHYTHHAME H HX BOSMOMHBIMHE 3HATCHIT MMM
K KaAJI0MY 2JICMCHTY TIEPBOTIO cToabla IIU,'I("]-('])H'I'[‘ (‘()t]'l'IM"I‘("I‘I!J'H)I[lllﬁ SJTEMEHT
HZE BTOpOro ("l'[.\‘.’[ﬁllil.

BEJITHYHNHBLI SHAYTEHI A
A) nuonmaak MOHITOPA KOMIBIOTEPA 1) 75 500 ke, KM
B) wiomans ropoga Cankr-IlerepGypra 2} 1439 kn. KM
B) mwiromaabh HOPTH HA MAJLIE BIPOCIOND Ye/I0BeKA 3 100 kB, MM
I') mromank KpacHogapekoro kpas 4) 1020 kB. cM

B '1'ElﬁJII{ILI‘ (BL9 0| I(il?K,’LUﬁ E!.'\.'I{ESUFL ('l}()'['H[."]'("I'Il"l-'l(lll],l?'I“I BEJIMYHHE, VEAXRHTE HOMED
ef BOIMOMHOIO 3HAYEHHH,
AlB|B|T

1\X—5
8. Haiinure xopeHb ypaBHEHHS (;) = 49.

9.
B ¢wipme taken B gamibii MoMest cBoboHo 15 Mammi: 3 uepHbIX, § AKEATBIX M
6 sesénbix. [lo BbI30BY BbleXasa 0JHa U3 MalmH, cIy4dalino okasasmasica DuKe
Beero K 3akazgauky. Hafiure BeposiTHOCTE TOMO, YTO K HEMY NPHEIeT KEaroe
TAKCH.

10. HaiinuTe KOopeHb ypaBHeHUuss V—2 — 6X = 4.

11.
,;l{:'l'ﬂ JIE UMeCT (1'3{}1')- 2
MY I-IL‘IUE]]HH{E'IIIIU[U Ha
PHCY HRKE  MHOI'OI'PaH- 3 :
HHEK#R {BL'(! ABY k- :
HBIE VIVIBL TpAMBIE). |
Yuena Ha  pHCVHEKE I
00O3HAYMAINT JUTHHBI PE- JI-
ﬁ(—!‘l’l B CH.I-ITIIM[—‘T’FH)Z. 2 & Iy (R
Haiignre obbésm amoil #

aeranu. Oreer gaiire P
B KyOHUCCKHX CAHTH- 5
METpax.

12.

Haiigare kopens ypasnenns log, » (20 — 3) + log, .7 = log, , 28.

13. Pemute ypaBHeHHE Zcosg -1=0.

14. Teno ABMKETCS 1O MPSAMOM, TaK YTO PACCTOSTHHE S OT HAYAIBHON TOYKH U3MEHSETCS 110 3aKOHY
S=5t-0,5t? (M), e t - BpeMsl IBHIKETCS B CEKYH/Iax.
Haiinute ckopocTh Tena yepes 4 ¢ mociie Havaia ABHKCHUS.

) 32 N .
15. Hlap, 06bEM KOTOPOTO paBeH ~ T BIIMCAH B kyO. Haiinure 00BbEM KyOa.
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AT
&7

16. Haitnute naumenbinee 3Hauenne Gpyuxuun f (x) = x2-6x+5 na npomesxytke [0;4].

JonosHuTebHAA YacTh (2 6aia)
17. Haiigure miomaab MOBEPXHOCTH MPABHIIBHOM YETHIPEXYTOJIbHON MHUPaMUbl, CTOPOHBI
OCHOBaHMs1 KOTOPOH paBHBI 6 CM. ¥ OOKOBOE PeOpO PaBHO 5 cM.

1
18. Pemnte nepaBenctBo logp1x — logg 128 < logg p
19. Haitaure nuomans GUrypsl, orpaHndenHoi rpadgukoM Gpyskumn f(x) = X?+x-6 , IpsAMBIME X=-2,

x=1 1 ocpI0 adcuuce.

20. Haiiure Bce perienust ypaBHEHHUS COS2X + SINX = COS? X, MpUHAUIEKAIINE OTPE3Ky [-1t;7].
p Yp p PE3Ky
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3. TpeOboBanusi kK 0)OPMIIEHHIO IK3AMEHAIIMOHHOI PadOThI.

OK3aMeHalMoHHasi padoTa BBINOJIHAETCS HAa TETPAJHBIX JHMCTaX, MPOIITAMIOBAHHBIX I€YATHIO
TexHuKyma. [Ipexxae yem 3amucarbh OTBET B SK3aMEHAI[MOHHYIO pabOTy, PEKOMEHIYETCsl BBIMOJIHUTH
3aJlaHMe Ha JMCTax JUid YepHOBUKa. llepen  HayaJoM  BBINOJHEHUS  SK3aMEHAI[MOHHONH  paboTshl,
oOyyaroluecs: JOJKHBl 3allOJHUTh JIMCT C JIMYHBIMU JIaHHBIMM (TUTYJbHBIH) IOJ PYKOBOACTBOM
IpernojiaBaTess, BHUMATEIIbHO 03HAKOMUTBCS € 3aJaHUSAMU U CO LIKaOH nepeBoja 0anioB B OTMETKY 110
nATHOAIIILHOM cucTeMe.

BeinonHenue kaxxaoro U3 3a1aHuil SK3aMeHaIMOHHON paboThI OLleHUBAeTCs B Oaiax 3a
IPOSIBJIIEHHBIE IPU3HAKU KoMIleTeHIUH 1 Y Y]], KoTopble IpUBEAEHbI B CKOOKAaX OKOJIO HOMEpA 3a/1aHusl.
bannbl, nony4yeHHsle 3a Bce IpU3HAKU KOMIETeHIUH cyMMupyroted. [llkana nepesoaa 6aiioB B OTMETKY
10 NATHOAIIBHOM CHCTEME IOKa3bIBAET, CKOJIBKO OallJIOB JOCTATOYHO HAOpaTh, YTOOBI OITY4YUTh
OTMETKY «3», «4», «5».
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4. Kputepuu ouleHUBAHUS IK3aMEeHALIMOHHOMH PadoThI.

Kpurepuu 1o ypoBHAM AEATEIBHOCTH C YUETOM AJIEMEHTOB ()OPMHUPYEMBIX KOMITETCHIINH.

YpoBHHU

DrocC

Opranuzanust
JeATeIbHOCTH

YpoBHHU
AeATeJIbHOCTH

YV

Kpurepun oueHku

OnenuBa
eMbIe
3JIEMEHThI
KOMIIETEH
1187474

3axa
HUA

Ban
JIBI

O3HaKoOMHTE

JIBHBIN

OMOIIMOHAILHO-
IICUXOJIOTUYECKUN

JIMYHOCTHBIC

3HaHUE IPaBUJI BBIIOJIHEHUS
apuMETHUECKUX JTCUCTBUN HA/ YUCIIaAMU

OK'1

PenpoayxTuBHbIiI

CouuanbHbIi

KOMMYHHUKAaTHBHBIC

3HaHUe MOHATHS CTENEHH C AECHCTBUTEILHBIM
MMoKa3aTeJieM, CBOMCTBA CTECIICHH C
JIEMCTBUTENIHLHBIM ITOKa3aTelleM. Y MEHHE
IIPUMEHATH CBOWCTBA CTEIICHEM.

YMeHue permarh 3aa4u ¢ U30BITKOM H
HEJIOCTATKOM, 3aJ[a4M HA MPOICHTHI.

OK 2

DD WN

NN

PerynsatuBHbIi

PETYIIATUBHBIC

YMeHne COOTHOCUTD JIaHHBIE MO TPaUKYy.
3uanne HOPMYIIBI TIOJICUETa BEPOSATHOCTH
coObITHiA, (hopMyn 00beMa MHOTOTPAHHUKOB.
YMeHue npuMeHsTh TPHOOPETCHHBIC 3HAHUS
B IIPAKTHUYECKOHN JEITETbHOCTH U
MMOBCEIHEBHOW KU3HU.

OK4
OK5
OK6

RN
|_\©\IU'I-I>

NPNDNDNDDN

IIpoayKTUBHBII

AHanUTHYECKUH

IIO3HABATCJIbHBIC

YMeHus pemaTs 0Ka3aTelbHbIE,
UppaloHaIbHbIe, JJIOrapupMUIEeCcKue,
IIPOCTEUIINE TPUTOHOMETPUYECKUE
YPaBHEHHUA. Y MEHUE aHAIU3UPOBATh U
IPUMEHATh COOTBETCTBYIOIINE (POPMYIIBI ITPH
pElIEHUH YpaBHEHUN. Y MEHUE TPUMEHSITh
IIPOU3BOJHYIO ITPH PELICHUH TPUKIIAIHBIX
3a/1a4. YMEHUE aHAIM3UPOBaTh YCIOBUS IS
HaXO0X/ICHUS BEJIMYHUH CTEPEOMETPUUECKUX
TeJ. YMEHUE IPOU3BOANTH AHAIA3 IIPH
IIPUMEHEHNUN IPOM3BOJHON K HAX0XKICHHUIO
HauOO0JIBIIEr0 U HAMMEHBILIEr0 3HAYCHUSI

GbyHKLINN.

OK3
OK7

10
12
13
14
15
16

NNDNDNDDNDNDDND

TBopueckuit

JIMYHOCTHBIC

YMeHue CTpOUTh U UCCIEA0BATh
reoMeTpUUYECKUE Tela, HaXOAUTh
COOTBETCTBYIOLIME (POPMYIIBI U ITYTH
pelIeHus 3a/1auH.

OK8

17
18

N

CamMocoBepIIEHCTB
OBaHHWE

PETYIATUBHBIC

YMeHHne COOTHOCUTB (POPMYITBI U YEPTEKH.
YMeHue ucnonbp3oBaTh NPpUOOPETEHHbBIE
3HAHUS B IPAKTUYECKOMN JEATEIbHOCTH.
YMeHnue npon3BoaAuTh 0TOOp KOpHEH
TPUTOHOMETPUYECKOTO ypaBHEHHUS.

OK9

19
20

N

Hroro:

40
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3HaueHnune 0aJJIOB:
0 6aymIoB — NpU3HAK KOMIIETEHIIMH OTCYTCTBYET;
1 Gaymt — mpu3HaK MPOsIBIIEH YaCTHYHO;
2 Gayia — MpU3HAK MPOSBIICH B MIOJTHOM 00BEME.

BobicTaB/ieHNE OIIEHKH.

OreHKa JOCTH)KEHUI 00yUJarONIMXCsl B OCBOCHUH YUEOHOH TUCIMITIIMHBI OCYIIECTBIISCTCS
1o pa3paboTaHHBIM KPUTEPHUSM OIICHUBAaHUS dk3aMeHa. HabpaHnHas cymMMa OaiioB mpu
BBINTOJIHEHUH 33JJaHUH COOTHOCHUTCS CO IIKAJION OICHUBAHUS, ONPEACIISETCS OTMETKA.

Kpurepun onenkn

Hooment KadecTBeHHasi OlleHKAa HHIHBHIYAJIbHBIX
pon 00pa3oBaTeIbHBIX TOCTHKEHU
pPe3yJIbTATHBHOCTH "
BepOaJIbHbII
(mpaBUJILHBIX OTBETOB) cymma 0aJ1j10B (oTmeTKa)
aHaJIor
91 — 100% npaBUTBHBIX OTBETOB 37-40 6amnoB 5 OTJINYHO
32-36 6amioB
He MeHee OTHOM
81 — 90% mpaBUIbHBIX OTBETOB ( ! 4 XOPOIIIO
3a/1a44 U3 JOMOJIHHT.
YacTH)
51 — 80% npaBHIIBHBIX OTBETOB 20-31 Gamn 3 YJIOBJIETBOPUTEIHHO
MeHee 51% npaBUIbHBIX OTBETOB] MeHee 200a10B 2 HE YJIOBJIETBOPUTEIHHO

YpoBHH 0CBOEHHS y4e0HOT0 MaTepuaJia:

— OLIEHKA «yJOBJIETBOPUTEIBHO» - PEIPOYKTUBHBIN;
— OLEHKA «XOPOILIO» - MPOXYKTUBHBIA ONTUMAJIbHBII;
— OLICHKA «OTINYHOY» - IPOJYKTUBHBIN TBOPUYECKUH.

BricTaBiieHNe OLIEHKH.
OneHka AOCTHXKEHHI OOYyYalOIIMXCS B OCBOGHHUU Y4EOHON MMCHUILIMHBI OCYIIECTBISETCS IO

pa3paboTaHHBIM KpUTEPHUSIM OIICHUBaHUS OHk3ameHa. HaOpanHas cymma Oa/uiloB TNpH BBIMOJHEHUHU
3aJ]laHU COOTHOCUTCS C YHUBEPCAJIbHOMN IIKAJIOW OLIEHUBAHUS, ONIPEAEIISIETCS OTMETKA.
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5. JIucT oneHMBaHUSA IK3aMeHANMOHHOI PadoThI

YpoBeHb 1eATeJIbHOCTH

No Iwmon.- CoumanbHbIi PerynstuBnbIit AHaIUTHYCCKUI Tsop ee Camomose | Koy, I[HCerHT.

DUO odyuaromerocst TCHXOJ1 Ke PUICHCTB. | QeHKA | OLleHKA
n/n No 3anaun

1 2 3 |6/4|5 7|9 |11 |8 (10|12 |13 |14 |15 |16 |17 |18 |19 | 20
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
Cymma peajibHbIX 02JUI0B
Cymma peajibHbIX 02JI0B
CymMMa MaKCHMAJIBLHBIX 02/1710B
% nocTHKEeHUsI
Yposuu ®IOC O3HaK PENpPOTyKTUBHBIN MIPOTYKTUBHBIN
OMUT
% nocTH:KeHus! (CpeaHee 3HaYCHNUE)
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6. 9JK3BAMEHHALIMOHHAS BEJIOMOCTD

MunucTepcTBO 00pa30BaHus U MOJIOAEKHOHN MoMUTHKN CBEpIIOBCKOM 001acTH

['ocynapcTBeHHOE aBTOHOMHOE MPOECCHOHATBLHOE 00Pa30BaTEIbHOE YIPESHKICHUE
CBepioBCKO# 00macTu

«CyX0I0KCKIIT MHOTOTTPO(DHIIBHBIN TEXHUKYM)

I'pynnma 3-11 OuHoe oTnenexnue

Hata: «_ » 20 T

Cremmansaocts: 13.02.11 Texaudeckas dKCIuTyaTaus 1 00CITy>)KUBaHUE JICKTPHUESCKOTO U

3IIEKTPOMEXaHHIECKOT0 000py10BaHHUs (II0 OTPACIIAM)

Vuebnasa nucuuiuimia Mamemamuka
[IpenomaBatens CokonoBa Onbra boprcoBHa

n/n

@UO obyuarowuxcs

Howmep
ounema
(KOHMpPObLHOU
pabomet,
sapuanma)

Cymma
oannos

Kauecmesennas oyenka
UHOUBUOYATILHBLX
00pa308amenbHbIX O0CMUNICEHULL

Bepoanvnuiii

Oyenka
amanoe

©| © N o g~ W N

[EEN
©

[EEN
=

[EEN
N

[EEN
w

[HEN
>

[EEN
o

[EEN
o

[EEN
~

[EEN
®©

[EEN
©

N
o

)
=

)
r

KauectBennas ycneBaemocts-20%
AolcomoTHas ycrrieBaeMocTh —95%
Jara: «08» utons 2021 r.

[IpenonaBarens

/Coxonosa O.b.
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7. PekoMmeHaanuyn 00y4arIMCs M0 MOATOTOBKE K IK3aMeHYy.

DopMOIl MPOMEKYTOUHOM aTrTecTauuy MO JUCHUIUIMHE «MaremaTuka SBISIETCS NMUCbMEHHBIN
sk3ameH. Ha BbInosiHeHne MMCbMEHHOM SK3aMeHalMOHHOM paboThl oTBoAUTCS 4 yaca (240 MuH.)

[Tonyuns KMM sk3ameHaninoHHOM pabOThI, JIUCTHI U1 YEPHOBUKA M YMCTOBHKA, MOAMUILIUTE UX
0 TpPEeIOKEHHOMY o0pa3ily. JK3aMeHallMOHHash paboTa COCTOMT W3 2-X 4YacTel: o0s3aTelbHOH U
JOTIOTHUTEIbHOU. OCHOBHBIE TPEOOBAHHUS K BBIIIOJIHEHUIO 3aJaHUIl:

-HaYMHaTh BBIIIOJIHEHUE 3aJaHUI He00X0IUMO ¢ 0053aTeNbHOM YacTH;
-HE00X0AUMO, UTOOBI B IPEABABICHHOM PEIICHUN ObUT MOHATEH X0/ PACCYKICHUS;
-XOJI pelIeHus: ObUT MaTEMaTHYECKH IPAMOTHBIM U JIOTUYECKU BHICTPOCHHBIM;
-PEICTABJICHHBIN OTBET ObLT MPABUIbHBIM;

-MeTo/ ¥ (hopMa OMHMCAHUS PEIICHUS 33Ja9d MOTYT OBITh IPOU3BOJILHBIMH;
-BBITIOJIHEHHUE 3aJaHHI OIICHUBACTCS B Oayliax;

-pa3peraeTcs MoJb30BaThCs CIIPABOYHBIM MATEPUATIOM.

BroinmonusiiTe 3amaHus B MPEAJIOKEHHOM IMOpsake. Ecinu BBIMONHEHUE Kakoro-inbo 3agaHus
BBI3BIBAET 3aTPYIHEHMUS, IPOIYCTUTE €r0 U MEePEeXoauTe K cieayromeMy. Eciu ocranercs BpeMs K HEMY
MOKHO OyJeT BEepHYTbCsS. 3aKOHYMB BBINIOJIHEHHE SK3aMEHAIIMOHHOW pPaloThI, cHaiiTe ee BMecTe C
YEPHOBUKOM 3K3aMeHatopy. llepen sx3ameHOM pEKOMEHIYeTCsl MOBTOPHUTH CIEAYIOIIME TEMBbI Kypca:
YHClia, KOPHH, CTEIICHU U Jorapu(mbl; MpeoOpa3oBaHUe BRIPAKEHUI; OCHOBBI TPUTOHOMETPHH; PEIICHHE
YpaBHCHHI W HEPaBEHCTB; (YHKIIMH, WX CBONCTBA W TpauK{; MPOHU3BOMHAS W €€ MPHIOKCHUS,
nepBOOOpa3Has, MHTETPaI M €0 MPHUIIOKEHUS; MPSMBIC U IUIOCKOCTH B TIPOCTPAHCTBE; MHOTOTPAaHHUKH H
TeJa BpPAIICHUS; U3MEPEHUS B TEOMETPUU; BEKTOPBI; KOMOMHATOPHKA; TEOPUS BEPOSITHOCTEH.

Hcrounnku nHbopmanuu s noBTopeHus: koHcrekTel, M.M. bammakoB «Maremaruka 10, 11
KJ1accy, nHTepHeT-pecypc: http://ege2018.su/sait-larina-ege-po-matematike-2018/ u ap.

[Ipu cebe HEOOXOAMMO MMETh PYUYKY C CHHUM CTEp)KHEM (PKelmaTelbHO M 3alacHylo), MPOCTOi
KapaHJall, CTUPATEIbHYIO PE3UHKY, JIMHEHKY, MaMATKY ¢ (opMyJIaMHu.

3a mpaBUIIbHOE BBINOJHEHKE JTI000r0 3a1anus Bel monyuaere 2 6anna. Eciu penienne npuBeneHo
BEpPHO, HO MIPUCYTCTBYET aprupMeTHIecKasi OurmoKa, MoBJIEKIas 3a o000 HEBEPHBIN OTBET, TO Bbl
nonyuyaete 1 6amn. Ecnu Bel npuBenu HeBepHOE pelieHre, HEBEPHBIM OTBET WM HE MPUBEIH HUKAKOTO
otBera, TO moiydaete 0 6ayutoB. B 3amauax 1-6 00s13aTebHOM YacTH JOCTATOYHO yKa3aTh OTBET.

JL1s1 noJiy4eHus1 OLeHKH «4» He00X0JUMO BEePHO BbINOJHUTH XOTS Obl OTHO 3a/1aHue U3
JIONOJIHUTEJIbHOM YacTH.

bamnnbl, mony4eHHbIe 32 BBIMOJIHEHNUE BCEX 3a/IaHUi CYMMUPYIOTCS U TIEPEBOJISTCS B MIKATY OIEHOK
«3», «4», «5». IlocTapaiiTech BHIMOTHUTH KaK MOXKHO OOJIbIIIE 33/JaHUH U HAOpaTh KaK MOXKHO OOJIbIIE
OamnoB. OOpaTuTe BHUMaHKUE Ha KPUTEPUHU OLICHUBAHUS PaOOTHI:

Kputepun onenkn

0 KauecTBeHHAas1 OlEHKA MHAUBHAYAJIbHBIX
OI[eHT °
pott 00pa30BaTeIbHbIX JOCTHKEHUH
pe3yJbTaTUBHOCTH —
BepOaIbHbII
(mpaBUJIBHBIX OTBETOB) cymma 0aJi10B (oT™MeTKA)
aHaJIor
91 — 100% TmpaBHIBHBIX OTBETOB 37-40 6amtoB 5 OTJUYIHO
32-36 6amioB
81 — 90% mpaBUIBHBIX OTBETOB | (HE MeHee OHOI 3a1auun 4 XOPOIIIO
W3 TOMOJHHUT. YACTH)
51 — 80% mpaBUJIBHBIX OTBETOB 20-31 Gann 3 YIOBJIETBOPUTENHHO
MeHee 51% npaBUIbHBIX OTBETOB MmeHee 200a110B 2 HE YJIOBJIETBOPUTEIHHO

Keaar ycnexosn!
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8. UHcTpyKuMsA 11 IK3aMeHATopa.

K nmpoBeznenuto s3x3amena JJist KaxX10ro 00y4Jaromerocsi TOTOBUTCS

-TEKCT C BapUAHTOM 3K3aMCHAIMOHHOW PaldOTHI,

-pPEKOMEHIAIINH ISl CTYICHTOB;

-IIIKaJIa TiepeBo/ia 0AIOB B OTMETKH 110 TSITHOAJUTBHOM CUCTEME;

-TUCTBI JUIS YKCTOBOTO OGOpPMIICHHS pPa0OThl M ISl YEPHOBHUKA CO INTAaMIIOM 0O0pa3oBaTENBHOTO
YUPEKICHUS;

-cai ¢ 0pOpMIICHHEM THTYJILHOTO JIUCTA SK3aMEHAIMOHHON PaOOTHI.

Ha sx3amene oOydaromiuMcs pasperaercsi mojab30Barbes hopmynamu. TEKCT 3K3aMEHAMOHHOM
paboTBl COMPOBOXKAACTCSI KPAaTKOM WHCTPYKUIMEH A OOydYaroUmIMXcsi M LIKAJIOM IepeBoja OajuioB B
OTMETKH I10 MATHOAIIBHON CHUCTCMEC, KOTOPBIC OCTAOTCA OTKPBITBIMU JJId HUX B TCUHCHHUU BCCT'O BPCMCHU
sk3aMeHa. llepen HavyamoM BBINIOJHEHHUS IHMCHMEHHON JK3aMEHAIIMOHHOW paboThl, oOydarommecs
JIOJDKHBI OBITh 03HAKOMJICHBI C €€ CTPYKTYPOM, KpUTSPUSIMH OLICHKH 3aJ[aHuH, IIKOJIOH mepeBoia 0aioB
B OTMETKH.

DK3aMeHaTOp OpPraHU30BBIBAET PabOTy MO MOATOTOBKE CAHUTAPHO-THTMEHUYECKOTO COCTOSTHHS
kabuHeTa. 3a 30 MUHYT 10 OKOHYaHHS JK3aMEHa OOYYAIOIIMMCS JEeNIaeTCs OOBSBICHUE OCTaBIIETOCS
BPEMCHH.
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9. IlepevyeHb MaTepHaIOB, 000PYA0BaAHNS U HHPOPMALTMOHHBIX HCTOYHUKOB, HCMOJIb3yeMbIX HA
JK3aMeHe
Hcnonb3oBanHas aurepaTypa
1. bammakoB M.M. Maremaruka: anredpa, Hauana MaTeMaTHYECKOTO aHAJIN3a; T€OMETPHSL:
y4eOHUK [T yupexaeHuit cpen. npod. odpasosanust / M.U. bammakos.-2-e u3., ctep. -
M.:Uznarenbckuil neHTp «Akaaemusi»,2021.-256c¢.

2. bammakoB M.U1. Marematuka. COOpHUK 3a/1a4 MPO(HILHON HAIIPABICHHOCTH: y4eO.

nocoOue s yupexaeHuit cpen. npod. oopazosanus / M.U. Bammakos. - M.: M3naTenbckuit
neHTp «Akagemusi», 2021.-208c.

3. I'puropseB B.I1. MaTemaTuka: ydeOHUK JUIs CTY. YUpPEXKICHHUH cpel. mpod. oOpazoBanus /
B.IL.I'puropseB, T.H.CaGypoBa. — M.: U3znatensckuii neHTp «Axagemus», 2021. —368 c.
OTkprIThIN OaHK 3ananuii EI'D o Maremaruke 6a30BOT0 U IPO(PHIBHOTO YPOBHS.

4. 5.Mertoauueckie peKOMEHIAlMU K MPOBEACHUIO MPOMEKYTOYHOW aTTEeCTallMU [0 MaTeMaTHKe
PO CsepaiioBckoit 001acTH.
DK3aMeH MpOBOIUTCS B yueOHOM KaOuHere «MaTemaTHka», KOJIUYECTBO IMOCATIOYHBIX MECT

COOTBCTCTBYCT YHCITY 06yqa}om14xc;1. Bo BpeMs INPOBCACHUS 3K3aMCHA MUCIIOJIBb3YCTCA pasz[aTquHﬁ
MaTepuaI:

w

- IHCTPYKIIUS 10 BBITOJIHCHUIO YK3aMEHAIIMOHHOW PaboTHI;
- KOHTPOJIbHO-U3MEPUTEIBHBIE MAaTEPUAIIBI;

- T€TPAJHBIC JTUCTHI, IPOIITAMIIOBAHHBIX MIEYATHIO0 TEXHUKYMA;
- IAPUKOBAas pyyKa C MacTOW CUHETO 1IBETA;

- IPOCTOM KapaHJall;

- TNHEHKA;

- cTUpaTeIbHas PE3UHKa,

- OCHOBHBIE (POPMYJIBL.
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Ipuiio:xxkenne Ne 1.

O6pa3zer oopmIIeHHUS TUTYIBHOTO JIUCTA YK3aMEHAIIMOHHOM paboThI

JK3aMeHALMOHHAs padoTa

no OY /.08 «MaremaTuka»
CTyJeHTa Tpynnbl Ne
CrnenunajabHocTh: 23.02.04 Texnnuyeckasi IKCIUIyaTaAlUs NOAbEMHO-TPAHCIIOPTHBIX,

CTPOUTEJbHBIX, JOPOKHBIX MAIIIUH U 000pyA0BaHMs (110 OTPACJIAM).
®.1.0. (B P.1n.)
...BApHAHT
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Manuua OTBETOB

IIpuiaoxenne Ne 2.

1 BapuanT 2 BapHMaHT 3 BapuaHT 4 BapuaHT 5 BapuaHT
N Omeem M Omeem M Omeem M Omeem e Omeem
3a0auu 3a0auu 3a0auu 3a0auu 3a0auu

1. 17 1. 24,1 1. -3,6 1. 56,5 1. -0,4
2. 9 1. 4 2. 80 2. 5 2. 5
3. 21 2. 12 3. 5 3. 13 3. 21
4, 30,1 3. 7 4, 5 4, 34,46 4, -10
5. 135 4, 11 5. 1700 5. 1146 5. 186
6. 1040000 5. 276250 6. 765000 6. 560000 6. 1092
7. 1423 6. 4321 7. 2134 7. 4231 7. 4231
8. 4 7. 10 8. 4 8. 8,75 8. 3
9. 0,93 8. 0,25 9. 0,25 9. 0,2 9. 0,4
10. 1 9. -2 10. 18 10. 8 10. -3
11. 24 10. 15 11. 21 11. 28 11. 21
12. 9,5 11. 3,9 12. 7,5 12. 3(19/20) 12. 3,5
13. | (-1)"2n/3+2nn, neZ 12. +2nt/3+87nn, neZ 13. | (-1)"!n/3+nmn, neZ 13. n+27Nn, ne”Z 13. | +2n/3+4nn, neZ
14, 5 13. 24 14, 12 14, 20 14, 1
15. 22 14. 36 15. 15 15. 36 15. 64
16. 17 15. -20 16. -11 16. 21 16. -4
17. 4800 16. 384 17. 1440 17. 144 17. 84
18. (1,2) 17. (0;1) 18. (1;+00) 18. (5;+00) 18. [4;+00)
19. 8(2/3) 18. 28,5 19. 18(2/3) 19. 9(1/3) 19. 16,5
20. +r/2 19. +1/2; 0 20. +1; 0 20. 0; m/2; 7, 27 20. 0; +m; n/2
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