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1. Macnopt ®OC (dpoHaa OLEHOUYHBIX CPEACTB) IUCHMILIUHBI «MaTeMaTHKa)

KoHTponpHO-U3MEpHUTENBHBIE  MaTepUaibl MpeIHa3HauYeHbl JJII  KOHTPOJS M  OLCHKHU
00pa3oBaTeNbHBIX JIOCTIXKEHWH CTYJEHTOB, OCBOMBIIMX HpPOrpamMMy Y4eOHOW IUCLUIUINHBI
«MarteMaTHka.

®OOC BKIIOYAIOT KOHTPOJIBHBIE MATEPUAIIBI JJIs1 TPOBEAEHUS TEKYIIETO KOHTPOJISI U UTOTOBOM
aTTecTanuu B (hopMe IK3aMeHa.
®OC pa3zpaboTaHbl Ha OCHOBAaHUHU:

OCHOBHOH Tpo(deccHOHAIbHON 00pa30BaTeIbHON MPOrpaMMBbI IO HAPABIICHUIO TTOATOTOBKH
cnenuanbHocTd CIIO 43.02.17 TexHOnoruu HHIYCTPUH KPacoThl



Pe3ynbTaThl 0CBOCHHS y4eOHOM M CIUTINHBI

B pesymbraTre  OocBOeHHMsS ~ yueOHOW  JMCHMIUIMHBI  CTYAEHT JO/DKEH — o0namaTth  OOmMMHU
KOMIICTEHIIUSMH, BKIIFOYAIOIIUMH B ce0sI ClIOCOOHOCTD:

OK 1. Beibupats criocoOsl perieHus 3a1a4 npophecCuOHaTbHON 1eATeIbHOCTH IPUMEHUTENEHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 2. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA MIOMCKA, aHAJIN3a U HHTEpIpeTalii HHPOPMAaIUU 1
nH(OPMAaLMOHHBIE TEXHOJIOTUHU JUISL BHITOJHEHUS 3a7a4 IPOo(heCCHOHATBEHON NESTEIbHOCTH.

OK 3. IImaaupoBath 1 peann30BbIBaTh COOCTBEHHOE MPO(GEeCCHOHATBHOE W TUIYHOCTHOE Pa3BHUTHE,
MPEANPUHIMATEILCKYIO IEITeIbHOCT B PO ECCHOHATBHON cdepe, HCIONh30BaTh 3HAHUS 110 (PUHAHCOBOU
IPaMOTHOCTH B Pa3IUYHBIX )KH3HCHHBIX CUTYaIUsX.

OK 4. D dexTrBHO B3aMMOIEIICTBOBATH U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.

OK 5. OcymuiecTBIsITh YCTHYIO M MIUCBbMEHHYI0 KOMMYHHMKAITUIO Ha TOCYIApCTBEHHOM sA3bIke Poccuiickoit
denepanun ¢ yueToM 0COOEHHOCTEH COIUATBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 6. IIposBasTh rpa’kJaHCKO-IIaTPUOTUYECKYIO MTO3ULINIO, IEMOHCTPUPOBATH OCO3HAHHOE ITOBEICHNE HA
OCHOBE TPAJUIIMOHHBIX O0IIEUETI0BEYECKUX [IEHHOCTEH, B TOM YHCIIE C YIETOM rapMOHM3AIUN
MEKHAIIMOHAIBHBIX 1 MEXKPEIUTHO3HBIX OTHOIICHUH, TPUMEHSATh CTaHIAPThl aHTUKOPPYILIMOHHOTO
MOBEJICHHUS.

OK 7. ConeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH cpeibl, pecypcocOepeXeHn 0, MPUMEHSTh 3HAaHUS 00
M3MEHEHHH KJIIMMaTa, IPUHIUITBEI OEPEXKITMBOTO TIPOU3BOACTBA, 3(PPEKTUBHO NEHCTBOBATh B UPE3BBIYAWHBIX
CHUTYaIHSIX.

OK 8. Mcrnonb30oBaTh cpencTBa (pU3MUECKOM KyJIbTYpHI A1 COXPAHEHHUS U YKPETIICHHS 310POBbsI B
nporecce npopeccUoOHANbHON ASSITENbHOCTH U MOIJIEpKAHUS HEOOXOAUMOr0 YPOBHS (PU3UUECKOI
MOJITOTOBJICHHOCTH.

OK 9. ITonk3oBaThCst MpohecCHOHANBHOM TOKyMEHTalMel Ha TOCY/1apCTBEHHOM M MHOCTPAHHBIX S3bIKaX.

Pe3ynbraToM 0CBOEHUS AUCIUILIMHBI SBIISETCS MOTy4YeHUE (OCBOCHUE ) 3HAHUNA U YMEHUI

Pe3yabTarsl 00yyeHus n
0Ka3aTeJId OlleHKHU pe3yabTaTa
(ocBOEHHBbIE YMEHHUS, YCBOCHHbIE 3HAHUS)
YMeHnus:
pemiaTh JIMHEWHBIC U KBAJAPATHBIC YPaBHEHUS U MOJTydeHUE KOPHEH JIMHEWHBIX U KBAJIPATHBIX
yYpaBHEHUS, CBOJSIITUECS K HUM; YpaBHEHUW U YpaBHEHHM, CBOJSALIUXCS K
HUM, OOOCHOBaHHWE BbIOOpa dopMyn s
peuieHuss  KBaApPAaTHBIX  YpPaBHEHUU U
HETOJTHBIX KBaJIPATHBIX YPaBHEHUH;
BBITIIOJIHATE ASUCTBHS C ICHCTBUTEIBHBIMHI YHCIIAMH, BEIOJIHEHHE NEUCTBUM C AEHCTBUTEILHBIMU
MOJIb30BATHCS KAIBKYJISATOPOM JIJIsi BHIYMCIICHUH, YHCIIaMH, JIEMOHCTpaLus YMEHUI
HaxOJUTh NMPUOIKEHHBIE BBIUYHUCIICHUS, HCIIOJIb30BaHMS KaJIbKyJIATOpa 1S
BBIUKCIIEHHN n HaXO0XK/JICHHS
MPUOJIMKEHHBIX BBIYUCIICHUH;




pemaTtb JIMHEWHBIC U KBaJApaTHbIC HCPABCHCTBA,
CUCTCMbI HCPABCHCTBA,

U3JI0KEHUE OCHOBHBIX JTAlOB PEIICHUS
JUHEHWHBIX M KBAJpPATHBIX HEPABEHCTB M HX
CHCTEM;

MPOU3BOJUThH JEHUCTBUSI C BEKTOPAMHU; dbopMynupoBaHHE TPABUI  CIOXKCHHS U
BBIYUTAHUS BEKTOPOB, JEMOHCTpALIMS
YMEHHI BBEIOJIHEHUSI  JCUCTBUH  HAnX
BEKTOPAMU;

WCIIOJIh30BaTh CBOMCTBA JIEMEHTAPHBIX (DYHKIMH MPU | U3TI0KCHHE CBOICTB byHKIMHA u

pEIIeHNH 3a/1a4 U yIIPaKHEHHUI; JIEMOHCTpAaIUs MOHUMAaHUS ux
UCIIONIb30BAaHUSl TMPH pElIeHHH 33Jad |
YIPaXHEHU;

BBITIOJTHATH TOKJIECTBEHHBIE TPE0OPa30BaHUS CO pUMEHEHHE TOKJECTBEHHBIX

CTCTICHHBIMHU, JIOTaPU(PMHUUIESCKUMHU U npeoOpa3oBaHui HaJ CTENEHHBIMU,

TPUTOHOMETPUYECKUMH BbIPAXKCHUSIMHU; JorapupMHUUECKUMU u
TPUTOHOMETPUUECKUMHU BBIPKCHUSIMH,
obocHOoBaHMEe  BbIOOpa  GOPMYJIBI WU

cBOMcTBA (PYHKUUH I TpeoOpa3oBaHuUs;

CTPOUTH rpadukn MOKa3aTeIbHBIX,
norapuMUUECKUX U TPUTOHOMETPUYECKUX
(G yHKIHHA, BBITTOTHATH UX MPEOOpa30BaHUS;

CO3JIaHMe rpapuKoB MOKa3aTeIbHBIX,
JOTapU(PMHUECKUX U TPUTOHOMETPHUUECKUX
byHKIHH, JIEMOHCTpALIUS YMEHHI
BBITIOJIHEHUST  TIpeoOpa3oBaHUil  TpadukoB
TakuX (PyHKIUH;

BBIUHCIISATH IPOU3BOJIHBIE U TIEPBOOOpa3HBIE,

MOJIy4YeHUE MPOU3BOAHBIX U MEPBOOOPA3HBIX

OINpeeEHHBIE UHTETPAJIbI, IPUMEHATH HEKOTOPBIX byHKIUH, IIOCTPOEHUE

OIIpeAEIEHHBINA UHTETPAJI U1 HAXOXKACHUS KPUBOJIMHEMHOW Tpamnelyuy, HaxOXICHHUE €€

IUIONIAAN KPUBOJIMHENHON Tpamneuuy; IJIOMAAM €  TOMOIUBID  ONPENEIEHHOTO
MHTETpana;

IIPUMEHATH CBOMCTBA IIPSIMBIX U INIOCKOCTEN B 000CHOBaHHE CBOMCTB  IPSIMBIX U

IIPOCTPAHCTBE IIPH PELIECHUN 3ajady;

TUTOCKOCTEH B TMPOCTPAHCTBE MpPH PEUIICHUU
3ajay;

I/I306pa)KaTI) rCOMCTPHUYCCKUEC TECJIa Ha IINIOCKOCTHU U
B ITPOCTPAHCTBE, CTPOUTh HMX CCUCHHUS IINIOCKOCTBIO,

JEMOHCTpALHS YMEHUI MOCTPOCHUS
TEOMETPUUECKUX TeI W HX CEUeHUH Ha
IUIOCKOCTH U B IPOCTPAHCTBE;

peuaTs 3aja4y Ha BBIYUCIICHUE TUIOIAACH
MOBEPXHOCTEH U OOBEMOB I€OMETPUUECKUX TEII;

ompeneneHue (GopMynbl IS BBHIYUCICHUS
wionaned u 00bEMOB reOMETPHUYECKHUX Tell,
MPUMEHEHUE UX JJISl PEUICHUs 3a/1ay;

YMETh PUMEHATH OCHOBHBIE MTOJI0KEHUS TEOPUH
BEPOATHOCTEN U MATEMaTUYECKON CTaTUCTUKU B
po¢eCCHOHAIIBHON IeATETHHOCTH.

BBIICJICHUE OCHOBHBIX JJIEMEHTOB TEOPHH
BEPOSATHOCTEU u MaTeMaTH4ECKON
CTaTHCTHKH, PEIICHUE IPAKTUYECKUX 3a/a4.

3HaHUA:

OCHOBHBIC (YHKIIUH, MX TPa(UKH U CBOICTBA, TICpEIUCIICHAC OCHOBHbIX byHxuni,
dbopMynupoBaHHEe UX CBONCTB, OIMCaHUE
npoliecca MocTpoeHus rpadukos;

OCHOBBI  JU((DEepeHIMATEHOTO W HMHTETPaIbHOTO | (hopMynupoBaHue npaBwii U Gopmyn

middepeHaTIbHOT0O U MHTErPAILHOTO




HCYHCIICHUM; HCYMCIICHMIA,
aJIrOPUTMBI peuenus TPUTOHOMETPUYECKUX, U3TIOHCHHC alITOPUTMOB PeLICHIA
v TPUTOHOMECTPHUUCCKHUX IIOKA3aTCJIBHBIX 148
MMOKa3aTeNbHBIX, JIOTAPU(PMUYECKUX YpPaBHCHUH U PUTOHOMCTPHHCCKHX, OKasaTeik
HCPABEHCTE; norapuMuUIecKux YpaBHEHHIA u
HEPABEHCTB;
v v 1T JICHU HOBHBbIX BOVICTB
OCHOBHBIC CBOMCTBA AJIEMEHTAPHBIX ()YHKITHH; OHpCACTICHAC 0oc 9 CBOMC
3IIEMEHTAPHBIX ()YHKIIHIA;
OCHOBHBIE IIOHATHS BEKTOPHOM anreOphl; dopmynupoBanue OIpeeIcHUN 51

BBIJICJIECHUE OCHOBHBIX MOHSTHH BEKTOPHOU
anreOpsl;

OCHOBHI THHEHHOM AreBpsL 06oc1EOBavHHe OCHOBHBIX TOHSATHIA
JUHEHHOU anreOpsl;
Y3HaBaHUC TCOMCTPHUYCCKUX TCII,

OCHOBHBIC TOHATUA U OTIPCACIICHUA CTCPCOMCTPHUU,

dbopMynupOBaHUE OCHOBHBIX TMOHATHH H
OIIpECIICHUI CTEPEOMETPHH;

CBOWCTBA T€OMETPUUYECKUX TEJ U IOBEPXHOCTEN;

MEPEYUCIIEHNE CBOMCTB Fr€OMETPHUUECKUX Tell
1 X MTIOBEPXHOCTEN;

., ., - BBIJICTICHU MYJT TIoIAAeH
(dbopMyIBl TUIOIIAICH TOBEPXHOCTEH U 0OBEMOB; ICTICHHE "(bop Y orane
MOBEPXHOCTEH M 00BEMOB;
OCHOBHBIC TOHSTHS KOMOWHATOPHKH, CTATHCTHKH, | 1o OKCHHC OCHOBHBIX TIOHATIN
KOMOMHATOPUKH, CTaTUCTUKU U  TEOPUH

TEOPUH BEPOATHOCTEH.

BEPOSATHOCTEH.




3.Onenka ocBOeHHS Y4eOHOM TUCHMIIIMHBI

3.1. @opMBbI KOHTPOJISI 1 OLICHUBAHUS 3JIEMEHTOB Y4eOHOM TN CUMIIMHBI

@opMBbI KOHTPOJIS U OLIEHUBAHUSI
DJIeMeHT y4eOHOoM
MCIHITHHDI Tekyuumii KOHTPOH Temaruyeckui HTrorossiii
KOHTPOJIb KOHTPOJIb
Pasnen 1. [ToBTopenue kypca | Ompoc, Konrtponphas
MaTeMATHKH OCHOBHOU CaMOCTOSITENIbHAS pabora
LIKOJIbI pabota
Paznen 2 Ilpsambie u Omnpoc, KontponbHas
IUIOCKOCTH B POCTPAHCTBE | MaTeMaTHUYECKHM. pabora
JVKTAHT,
CaMOCTOATCIbHAs
pabota
Pasznen 3. KoopanHarsl u Ompoc, Kountponphas
BEKTOPBLI TECTUPOBAHUE, pabora
CaMOCTOATCIbHAas
pabota
Pasnen 4. IlpousBognas | Ompoc, KontposnbHas
¢pyHKuMH, ee NPUMEHEHHE TECTUPOBAHUE, pabora
CaMOCTOSITENIbHAS
pabota
Paznea 5. Ompoc, Kontponphas
MHuororpaHHuKH 1 TeJIa TECTHPOBAHUE, pabota
BpallleHust
CaMOCTOSITENIbHAS
pabora
Pa3znen 6. Crenenn u kopuu. | Onpoc, KontponbHas
CreneHHasi, MOKa3aTeJIbHAsl | TeCTHPOBAHMUE, pabota
U JOrapuGMUYEcKast | .,viocrogTenHas
bymicumm pabora
Paznen 7. Daementsl Teopun | Ompoc, Kontponphas DK3aMeH
BepOSITHOCTeH H | TecTUpOBaHHUE, pabota
MaTeMaTH1ecKoi CaMOCTOSITENbHAS
CTATHCTHKH paBota

Tunsl 3axaHuii 1J151 TEKYIIEro KOHTPOJISI U KPUTEPUH OLEHKH

HpeI[MeTOM OLICHKN OCBOCHHA AWCHHUILIMHBI ABJIAIOTCA YMCHHA, 3HAHUS, 06I_HI/IG KOMIICTCHII U,
CITOCOOHOCTD IIPUMCHATH UX B HpaKTquCKOﬁ JACATCIIBHOCTH U HOBCCHHCBHOﬁ KH3HH.



No Tun (Bua) IIpoBepsiemble 3HAHUSA U Kpurtepun ouenku
3a/IaHusA yMeHHUsI
Tectsl 3HaHuE OCHOB «5» - 100 — 90% npaBUIIBHBIX OTBETOB
MaTeMaTUKU «»-T1 - 89% npaBUIBHBIX OTBETOB
1 «3»-51 —70% npaBUIBHBIX OTBETOB
«2» - 50% u MeHee NpaBUIIbHBIX
OTBETOB
Y cTHBIE OTBETHI 3HaHuE OCHOB VY cTHBIE OTBETHI HA BOMNPOCHI JTOJIKHBI
2 MaTeMaTUKU COOTBETCTBOBATH KPUTEPHUSIM OLICHUBAHMUSI
YCTHBIX OTBETOB.
KonTtponsHas 3Hanue ocHOB MaTeMaTtuku | «5» - 100 — 90% npaBUiIbHBIX OTBETOB
(camocTosITeNTbHA | B COOTBETCTBHH C «»-T1 - 89% npaBUIBHBIX OTBETOB
3 | s) pabota MPOMIEHHOW TEMOH U «3»-51 —70% npaBUIBHBIX OTBETOB
YMEHHS IPUMEHEHHUS «2» - 50% u MeHee NpaBUIIBHBIX
3HAHUU Ha IPAKTUKE OTBETOB
CocraBnenue YMmenue opueHTHpoBaThCS B | COOTBETCTBHE COEpKaHUS PaOOTHI,
KOHCIIEKTOB, nHGOPMALIMOHHOM 3asIBJIICHHOI Teme, mpaBuiaM oopmiieHus
4 pedeparos. MPOCTPAHCTBE, COCTABIATh | PaOOTHL
KOHCTIEKT.
3HaHME IIPaBUII
odopmiieHust pedepaTos.
IIpakTnyeckue YMeHue IPUMEHSTh «5» - 100 — 90% mpaBHIIBHBIX OTBETOB
paboThI MOJTyYCHHBIC 3HAHUS Ha «»-T1 - 89% npaBUIBHBIX OTBETOB

IIPAKTHKE.

«3» - 51 —70% npaBUIbHBIX OTBETOB
«2» - 50% n MeHee NpaBUIIbHBIX
OTBETOB




3.2. TunoBble 3a1aHNs /151 OLEHKHU YCBOEHHS Y4eOHOM M CUMIITIMHBI.

3. 2.1. 3agaHus AJ51 TEMATHYECKOT0 KOHTPOJIsl (KOHTPOJIbHbIE Pa00ThI)
KpuTtepun onieHKH KOHTPOJIbHOM PadoThI

OcHoBHBIE TpeOOBaHUS K BBHITIOJIHEHHUIO 33JIaHUN KOHTPOJIBHOU PaOOTHI:
— XOJ1 pelIeHHs] MaTeMaTUYECKU TPAMOTHBIN U TIOHSTHBIH;
— IIPEJICTABIICHHBINA OTBET BEPHBIN;
- MeToJ U popMa ONMHMCAHUSI PELICHUS 3a/1a4l MOTYT OBITh IPOU3BOJIBHBIMU;
— BBITIOJTHEHUE KaX/I0T0 U3 3aJJaHU OLICHUBAETCs B Oasuiax.

3a mpaBWIbHOE BBHIMIOJHEHUE JTI000TO 33a7jaHs YPOBHA 1 CTyIEHT MOdTydaeT OAuH 6aai. B 3amanumsax
C BBIOOPOM OTBETa, C KPaTKUM OTBETOM HJIM Ha YCTAHOBJICHHE COOTBETCTBHS, CTYACHT IIOJy4aeT OAWH
0aJ1J1, COOTBETCTBYIOIUI TaHHOMY 33JaHHIO, €CJIM yKa3aH HOMEp BEPHOro OTBeTa (B 3aJaHUAX C BHIOOpOM
OTBETa), WJIM BIHCAH BEPHBI OTBET (B 3a/JaHUAX C KPAaTKUM OTBETOM), WJIM TMPABUIBLHO COOTHECEHBI
OOBEKTHI JBYX MHOXECTB M 3allliCaHa COOTBETCTBYIOIIAS IOCIENOBATENbHOCTh IUGP (B 3aJaHUSAX Ha
YCTAHOBJICHHE COOTBETCTBUA). [IpM BBIMOMHEHMM TaKUX 3aJaHHi, TZle HEOOXOIUMO MPUBECTH KpPaTKOe
perieHue, 3a HEMOJHOE PEIICHHE 3a7aHus (BbIYMCIWTEIbHAS OIMMOKa, onmucka) BeicTaBisercs 0,5 Oanna.
Ecnu cTyneHT mpUBOIWT HEBEpPHOE pellleHHE, HEBEPHBIN OTBET WJIM HE MPHUBOJIUT HUKAKOTO OTBETa, OH
nony4aet 0 6aymios.

[Tpu BBIOIHEHUH JTIO00TO 33/7aHUSI YPOBHS 2 WM 3 HCIIOJIB3YIOTCS CIEAYIOIINE KPUTEPUH OLEHKH

3aJaHUN:
Bbanabt Kpurepun oueHKH BHINIOJTHEHHOT0 3aJaHUS
3 Haiinen npaBuibHBIM XOJ pEIIEHUs, BCE €ro Iiaru BBIIIOJIHEHBl ~ BEPHO U TOJIYYEH
MPaBWJIbHBIN OTBET.
2 [IpuBeneHo BepHOE pelIeHNE, HO IOMYIEHa BEIYUCIUTENbHAS OIMOKA WIIN OIUCKA, IPH 3TOM
MOYET OBITh IOJIy4eH HEBEPHBII OTBET
1 Pemienne HayaTo TOTM4ECKH BEpHO, HO AOMYIIEHA OMIMOKa, TIMOO pelieHue He T0BEICHO J10
KOHI1a, IIPY 3TOM OTBET HEBEPHBII WJIN OTCYTCTBYET.
0 HesepHoe penienue, HeBEpHBIN OTBET WIM OTCYTCTBUE PELLICHUS.

Jlnst Kax1oil KOHTPOJIBbHOM paboThl pa3paboTaHa mIKana mepeBojaa 0auloB B OTMETKH, TZle yKa3aHo,
CKOJIbKO OaJJIOB JI0CTaTOYHO HAOpaTh, YTOOBI MOJIYUYUTH Ty WM MHYIO HOJOXHUTEIBHYIO OLIEHKY, KOTOpas

COCTaBJIEHA B COOTBETCTBHUU C TAOJIUIIEH.

[Ipouent KauecTBeHHas oreHKa WHAWBHUIYaTbHBIX 00pa30BaTEIbHBIX
PE3yJIBTATHBHOCT | JOCTHIKEHUM

u  (MpaBUIBHBIX 6 .

OTBETOB) aJut (OTMETKA) BepOAIbHBIN aHAJIOT

90 + 100 5 OTJINYHO

71 + 89 4 XOpOUIO

51+70 3 yIIOBJIETBOPUTEIBHO

Menee 50 2 HE y/I0BJIETBOPUTEIHHO




KonTpoasnas padora

CraproBasi ITMarHOCTHKA

1 BapuanT
Yacrts 1
1. Pemuth ypaBHenue x(X — 5) = —4
a)dul 0)4,5 B) 4 r)-4ul n) 1

2. Pemmre HepaBeHCTBO 6X —3 < —17 — (—x —5)

a) x<4 0)x<-4 B) x> -4 r) x>4 n) x<-1,8

3. Berumemuts (1 —1):(1—0,2) —323
5 6

24
a) 31 0) 3,9 B)—31 r)4 o) 21
12 12 12
S_a—8

4. TlpenctraBuTh B BUAE CTENIEHU U HAWUTH 3HAYECHHUE BBIPAKECHUS -a___ TIpH a=b.
-2
a

a)6 0)—1 B) 4 r) -6 n) 1
6 6

5. Tloctpouts rpadguk pyHkuuuny = 2x + 1

Yacrn 2

6. B npsMoyroiabHOM TpeyroibHHUKE runoTeny3a paBHa 10 cM, a oguH u3 katetoB 6 cMm. Halitu BTOpoOii
KaTer.

a) 4 oM 6) 16 cm B) 8 cM r)vV136cm 1) 10 cm

7. baHk BbITUTauMBaeT €xerogHo 8% ot cymMsbl Bkiiaaa. Kakoil craHeT cymma yepes roj, eciu
MepBOHAYANIBHEIN BKJIa cocTaBisut 7600 pyOneii?

a) 8208 pyd 6) 608 py6 B) 8200 py6 ) 7600 py6 11) 8000 py6
8 Vmpocruts shipaenne @ — 9L
a—b atb

CraproBasi ITMarHOCTHKA

2 BapHaHT



Yacte 1

1. Pemuth ypaBHenue xX(X — 4) = —3

a)3ul 0)4,5 B) 3 r)-3ul n) 1

2. Pemmte HepaBeHCTBO 5 (x+4) < 2+ (4x—5)

a) x<-10 0)x<-4 B) x>- 10 r) x>10 n) x<-1,8

3. Boraucnuts (2:2 — 41_2 8 +1

7 3 = 11

35

a) > 6) 1 B) —311 r)-1 m 218
14 12 12

4. TIpencTaBHTh B BHJE CTEIICHH U HANTH 3HAUCHNE BEIPAKEHUA ¢ 1IpH c=4.
6
C
a) 16 0) — 1 B) 4 r)-16 ) -
16 16

5. TMoctpouts rpaduk GyHKIMuy = —2x + 1

Yacrn 2

6. B npsMoyroiabHOM TpeyroibHHUKE rUnoTeHy3a paBHa 10 cM, a oguH u3 katetoB 8 cM. Hailitu BTOpoOii
KaTer.

a)4 cm 0) 6 cm B) 8 cM T) V136cM ) 10 cm

7. baHk BbITUTauMBaeT €xerogHo 8% ot cymMsbl BKkiIaaa. Kakoil ctaHeT cymma yepes roj, eciu
MepBOHAYANIBHEIN BKJIaA cocTaBisut 8600 pyoneii?

2) 8208 py6 6) 688 py6 B) 9288 py6 1) 8600 pyb 1) 8000 py6

8. Ympocturs BeIpaxenne XY — ¥
x+y xX—=y

KpuTtepun oneHKH caMoCTOATEIbHOM padoThI

Samanus bamier [Ipumeuanue
1,2,3,4,5 5 Kasxp1ii npaBuibHEI 0TBET 1 Oain
6,7,8 6 Kasxnprit mpaBuiIbHBIN OTBET 2 Oaiia

MakcumanbHbIi 6ayut 3a padoty — 11 6asuioB



Ikana nepeBoaa 6a/JI0B B OTMETKH

OrMmeTka Yucio 62717108, HE0OX0AUMOE IS TOJTY4EeHHUS OTMETKH
« 5» (oTMuHO) 11
« 4» (xopo1110) 8-10
« 3» (y1OBIETBOPUTENIBHO) 6-7
« 2 « (HEYIOBIETBOPUTEIIBHO) Menee 6

KonTposbnasi paGora
Tema «IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE)

Heab: npoBepKka 3HAaHUM M NPAKTUYECKUX YMEHUH CTYIECHTOB.

BapHAHT

Kakum 06pa3om MOXKHO 33/1aTh TUIOCKOCTh?
Kax MoryT ObITh pacmooKeHbl MpsMasi ¥ TUIOCKOCTH?

3. Han xy0 ABCDABCD:. [lepeuncaure pedpa, KOTOpbIE JeKaT Ha MPSIMBIX, IIEPECEKAIOIUXCS C
npsamoit AA1.

4. CdopmynupyiTe MpU3HAK MAPATIICTLHOCTH MIPSMOU U IJIOCKOCTH.

5. Kakwue purypbl MOTYT MOJTy4aThCsl B CEUCHUH TPEYTOJIbHON MPU3MBI TUIOCKOCTHIO?

6. Touka C nexut Ha oTpeske AB. Uepes Touky A mpoBejieHa IIOCKOCTh, a yepe3 Touku B u C —
napajuiebHbIE MPsIMbIE, IEPECEKAIOIINE ATY IIJIOCKOCTh COOTBETCTBEHHO B Toukax B u Ci. Haiigure
nuny otpeska CCy, ecimm AC:CB=3:2 u BBi=20cm.

7. CpenHss TMHUS TPANELUU JIEXKUT B IJIOCKOCTH a. [lepecekarot nu npsimble, coaepkallue ee
OCHOBaHUS, TNIOCKOCTH 07 OTBET 00OCHYMTE.

8. Hapucosarts: [IpsiMas I€KUT B INIOCKOCTH.

9. Hapucosars: /IBe npsiMele, Jiexaliye Ha OAHON INIOCKOCTH, apajlIebHbl TPETHEHN MPSAMOI,
JeXalle Ha Ipyrou ioCKOCTH.

BApPUAHT

1. Kak MoryT ObITh pacos0KeHbI 1BE TNIOCKOCTH?

2. Kak mMoryT ObITh pacIoI0KeHbI 1BE MPsSMbIE?

3. Hankyo ABCDAB:CiDi. HazoBure pebpa, napamiensHbie pedpy AA;.

4. CdopmynupyiiTe MpU3HAK NAPALIEIEHOCTH ABYX IIOCKOCTEH.

5. Kakue puryps! MOryT 1ostydaThCsi B C€4€HUH Ky0a IJIOCKOCThIO?

6. Touka C nexut Ha oTpeske AB. Uepes Touky A mpoBejieHa IIOCKOCTh, a yepe3 Touku B u C —
napajulesbHbIE IPSIMbIE, IEPECEKAIOLINE ITY MIIOCKOCTh COOTBETCTBEHHO B Toukax B u Ci. Haitnure
Ry otpeska CCi, ecin Touka C — cepennna otpeska AB u BB1= 7cwm.

7. Touku A u B nexar B mI0CKOCTH 0, @ Touka C He JISKUT B 3TOM MIIOCKOCTHU. JloKakuTe, 4TO mpsimasi,
npoxosuias uepes cepeannsl orpe3koB AC u BC, napanenbHa I10CKOCTH Q.

8. HapucoBats: npsiMasi ¥ TNIOCKOCTh UMEIOT TOJIBKO OAHY OOIIYIO TOUKY, T.€. IEPEeCceKartoTCs

9. HapucoBats: npsiMasi ¥ TUIOCKOCTh HE UMEIOT HUA OJTHOM OOIIEH TOUKH.

Kpurepun onieHKM KOHTPOJIbHOI PadoThI
Samanus bamier [Tpumeuanue
2,3,4,5,89 6 Kasxp1ii npaBuibHEI 0TBET 1 Oain

1,6,7 6 Kasxpiii mpaBuibHBIN 0TBET 2 Oaia

MakcumanbHbIHN 6at 3a paboty — 12 6aswn

HIxkana nepeBoaa 0a1JI0B B OTMETKH



OrMmeTka Yucsio 62717108, HE0OX0AUMOE LIS TOJTY4EeHUS OTMETKH
« 5» (oTIIMYHO) 11-12
« 4» (xopo1110) 9-10
« 3» (YIOBIETBOPUTEIILHO) 6-8
« 2 « (HEYIOBIETBOPUTEIIBHO) Menee 6

KonTposbHas padora
Tema «KoopanHaThI 1 BEKTOPbI»

Heab: npoBepka 3HAHUN W MPAKTUYECKUX YMEHUU CTYJIEHTOB.
BapHAHT

1. Haiiti koopauHaThl BekTopos: B AC A B B @ @Ecnu naus koopauHaTsl Touek: A (0;1;5);
(7:4:2); C (3;9:6); D (2;11:8)

2. Haiftu ckanspHoe npousBeieHne BeKTopos a(2;3;1); u b(4;0;6)

3. HaiiTu ckanspHOE IpOM3BeIeHNE BEKTOPOE aM becn nx miHE [d= 4; [B =2, a yron Mexy
BekTopamu 60°

4. Haiitu cKanspHoe mpousBeieHHe BeKTopoB pra 2 b u g3 a5 b ecm ux mymusi [4= 2,Th =5, a yron
MeXTy BeKTopamK au bpasen 360°

5. CocTaBUTh ypaBHEHHE IPAMOL C yTIOBBIM KOI(D(HIHEHTOM k=l2 , €CII U3BECTHO, 4TO TouKa A(5;7)

MPUHAJICKUAT JaHHOHN NPSMOU
6. CoctaBuTh ypaBHEHHE MpsiMoii 1o Touke M(1;6) 1 HanpapmsitomeMy BeKTopy p(2;4)
7. HaiiTn HanpaBIAOUIME BEKTOPA MPSIMBIX
a) 5x-7y+9=0
B) 4y-3=0
c) -2x+11=0
8. BmpocrpancTse 3anansl Touku A (4;-1;3) u B (-2;3;-5). Halitu niunay Bektopa "AB
9. HaiiTu KoOpAMHATHI IIEHTPA OKPYKHOCTH U PAIUyC OKPY>KHOCTH, €CIITU U3BECTHO YPABHEHHE
OKpYKHOCTH (X — 3)*+(y — 4)2 =36 ~ o
10.  Haiftu KoopMHAaThI BeKIOpOB—E 6 DHAAEBD E F @ E FIEF EF.
Ecnu nanwtr koopaunatet Touek A(0;9;3); B(10;1;6); C(2;4;12); D(11;5;2); E(7;1;3); F(4;8;5)
11. V3BecTHBI KOOpAMHATHI IBYX Touek A(5;6;4) u B(1;3;7). Haiftu koopauHatel TOuku C- cepeuHbI
oTpe3ka AB

BApHAHT

1. Haiiti koopamHats! BekTopos: /B AC ) B BY@MCAEciu f1aHs! KOOPAMHATEI Touek: A (6;2;5);
B (4;0;7); C (10;8;3); D (9;1;9)

2. Haiitu ckansapHoe npousseieHne BeKTopos a(2;5;6); u b(3;1;7)

3. HaifTn ckassipHOe IPOM3BeIcHIEe BEKTOPOE au beciy ux mmHbI [4= 2; [ =5, a yron Mexy
BekTopamu 270°

4. Haiitu cKanspHOE IPOM3BEICHNE BEKTOPOB P- 5a 4 b i g3 a+ b ecrm ux mmnst [4= 5,[h =3, ayron
MeXy BeKTOpaMH au bpasen 60°

5. i =3
CocTraBuTh ypaBHEHHUE MPSMOH € YTIIOBBIM KO3 HUITHECHTOM lv—z , €CJIM U3BECTHO, uTO TouKa A(4;1)

MPUHAJICKUAT JaHHOHN NPSMOU



6. CocTaBuTh ypaBHEHHUE TPsAMOH 110 Touke M(4;3) u HanpasJstoieMy BekTopy p(5;7)

7. HaliTi HanpasJIso1ye BEKTOPa MPSIMBIX
a) -4x+9y+6=0

B) 2y+7=0

c)-3x+15=0

8. B npocrpancTse 3amanbl Touku A (-4;3;-5) u B (2;7;-6). Haiitu nuny Bektopa AB

9. HaiiTt KoOpIMHATHI IEHTPA OKPYKHOCTHU U PaJHyC OKPYKHOCTH, €CIIH H3BECTHO YpaBHECHHE
okpyxHOCTH (X — 5)2+(y + 10)2=144

10. Haitti KoopaMHaTh! BekTopos /B CA 7 / /EB: DE E®CECRD EF.
Ecnu naner koopaunatet Touek A(5;4;12); B(1;6;3); C(7;2;11); D(1;8;2); E(5;3;9); F(0;10;1)

11. U3BecTHbI KOOpAuHATHI 1BYX Touek A(1;5;4) u B(2;6;9). Halitn koopaunatel Touku C- cepeTuHbI
orpe3ka AB

Bapuant 3

1. HaiiTu KOOpIMHATHI BEKTOPOB: . D E BO® @Eciau nanHsl koopauHathl Touek: A (1;8;4); B
(5:2;9); C (0;6;3); D (13;7;1)

2. Haiitu ckanspHoe nponsseneHne BekTopos a(7;3;6); u b(4;5;1)

3. Haiftu ckanspHOe pou3Be/IeHe BEKTOPOB au beciu ux amuHb! [4= 4; [B = 2, a yron mMexy
BeKkTOpamu 360°

4. Haifty ckanspHOE TPOM3BeiecHNe BEKTOPoB p- 4a 2 b v g2 at 3'b ecom ux mnsl [4= 1,Th = 3, a yron mexmy
BEKTOpaMHu au bpasen 180°

5. i =1
CocTaBuUTh ypaBHEHUE NIPSIMOM € yIIIOBBIM KO3 duiieHToM ki *, . ecim u3BeCTHO, UTO TouKa A(732)

MPUHAJICKUT JaHHOMN NPAMOM
6. CocTaBUTh ypaBHEHHUE MPSIMOI 10 Touke M(2;7) 1 HampaBistomEeMy BeKTopy p(4;0)

7. HaliTi HanpasJisro1ye BEKTOpa MPSIMbIX
a) 4x-4y+7=0

B) -9y+11=0

c) 3x+20=0

8. B mpoctpancTse 3ananbl To4ku A (-2;3;-1) u B (-5;-4;6). Haiitu nimny Bektopa AB

9. HaiiTi KoOpAMHATHI LIECHTPA OKPYKHOCTH U PAJANYC OKPYKHOCTH, €CJIM U3BECTHO YpaBHEHHE OKPYKHOCTH
(x+ 2)2+(y — 7)2 =81

10. Haiitu KoOpIMHATHI BEKTOPOB ABKJ A IE B_IE B ‘(D‘(E_(F [EIF EF. Eciu JTaHbI
koopauHaThl Touek A(11;2;8); B(4;7;3); C(5;12;2); D(10;1;6); E(0;9;3); F(4;1;5)

11. N3BecTHb KOOpauHaTHI 1BYX Touek A(7;8;9) u B(2;3;4). Haiitu koopauHatel Touku C- cepeTuHBbI
oTpe3ka AB

Bapuanr 4



1. Haiitu koopauHaTHI BeKTOpOBI‘ . D E BO® QEcau nansl KoopauHATHI To4ek: A (4;3;8); B

(0;1;2); C (9;5;7); D (2:6;3)
2. Haiftu ckansapHoe npousseneHue Bektopos a(7;0;4); u b(6;3;5)

3. Haiftu ckanspHOe pou3Be/IeHe BEKTOPOB au beciu ux amuHe! [4= 5; [# = 7, a yron mMexy
BekTopamu 180°

4. Haifty ckansipHOE TPOM3BEICHNE BEKTOPOB P- 3a 5 b v g2 at 4'h ecm ux skl [4= 5,Th = 4, a yron Mexmy
BEKTOpaMHK au bpasen 270°

5. i =3
CocTaBUTh ypaBHEHHE NIPSIMOM € YIIIOBBIM KO3 (QUIIMEHTOM lv—z , CJIM M3BECTHO, uTO TouKa A(3;4)

MPUHAJICKUT JaHHOMN NPAMOM
6. CoctaBuTh ypaBHEHHUE MPsMOit o Touke M(9;5) n nanpapmsttomemy Bektopy p(7;4)

7. HaiiTu HanpaBJIrOLIMe BEKTOPA IPSIMbBIX
a) -2x+3y+9=0

B) 5y+6=0

c) 7x-11=0

8. B mpoctpancTse 3aganbl Touku A (-4;-1;5) u B (-3;2;7). Haiitu nqnuny Bexropa AB
9. HaiiTii KOOpPAMHATEI LIEHTPA OKPY’KHOCTH M PAIHyC OKPYKHOCTH, €CJIM U3BECTHO YPABHEHUE OKPYKHOCTH

(x — 7)2+(y — 9)2 =121

10. Haiitu koopiMHATHI BeKTOpOB‘B:[E‘@_E:E EBE F @ EEIEF EF. Eciu JTaHbI
koopauHaThl Touek A(5;10;2); B(1;6;3); C(11;5;8); D(9;7;2); E(3;12;1); F(4;0;4)

11. M3BecTHBI KOOpAMHATHI ABYX Touek A(2;4;4) u B(5;7;9). Halitu koopaunatel Touku C- cepeiuHbl
oTpe3ka AB

KpuTtepun oneHkH KOHTPOJIBbHOI PadoThI

3agaHus basuibt [Ipumeuanue
2,3,8,11 4 Kasxpiii npaBuibHbI 0TBET 1 Oain
4,5.6,9 8 Kasxprit mpaBUIIbHBIN OTBET 2 Oaiia
7 3 Kax b1l npaBuiibHbIN 0TBET 3 Oania
1 7 Kasxp1ii mpaBUIBHBINM OTBET JaeT 7 6aioB
10 15 Kasx b1t mpaBUIbHBIN OTBET aeT 15 6ayios

MakcumanbHbIi 6ayut 3a paboty — 37 6aJliIoB

Ixkana nepeBoaa 0a1JI0B B OTMETKH

OTMeTKa Yucso 6217108, HEOOX0AMMOE 1JIS MOJYUYEHHUSI OTMETKH
« 5» (oTmuHO) 34-37
« 4» (Xoporo) 27-33
« 3» (YIOBIETBOPUTEIILHO) 18-26
« 2 « (HEeyIOBIETBOPUTEIIHHO) MeHee 18




KonTtpoabsHnas padora
IIpousBoaHasi QyHKIUM, ee IPUMEHEHHE.

Ieab: npoBepka 3HAHUN W MPAKTUYECKUX YMEHUU CTYJEHTOB.

BAPHAHT
1. Haititi mpon3BoHYI0 QYHKIIMU:
y=2x"-3x"+10x%-5

2. Haiiti mpon3BoaHYIO G YHKIIMH (JIEICHUE).

Y e
3. Haiitu npousBoanyto GyHKIMH y=f(X) B TOUKE X
f(x)= 4x°-3x*+2x-7, rae x=1
4. Haiiti npon3BOAHYIO (PyHKIMHA.
8 3
y=2x3+2x/XF 2
5. Haiitu mpon3BoiHYIO (pyHKIUH (YMHOXKEHUE):
y=(4x+3)Vx
6. Haiitu npon3BoaHyt0 QyHKINU:
y=sin (10x+11)
7. Haiitu mpon3BOIHYIO PYHKIUU.
y= (3x+7)’

8. Haiitn mpon3BoHY0 PyHKITHH:

1
Y

9. Haiitu mpon3BoiHYIO0 PYHKIUHU.

y=Vx% + 2cosx — 4

10. HaiiTu mpon3BoaHYy0 G YHKINH (I€TICHHUE).

_3x2-2x+1
x2

2 BapuaHT
1. Haifti mpon3BoaHYIO G yHKIIMH!

y=3x"-4x*+6x°-10

2. Haiiti mpon3BoaHYIO G YHKIIMH (JIEIEHUE).



Ve
3. Haiitu npousBoanyto pyHkimn y=f(X) B TOUKE X
f(x)= 2x>-5x*+6x+1, rae x=1
4. Haiiti npon3BOAHYIO (PyHKIMHA.
5 2
y=3x2+x\/Xt 3
5. Haiiti mpon3BoaHYI0 GyHKINH (YMHOKECHHE)!
y=(3x*+5)VX
6. Haiiti mpon3BoHYI0 QYHKIIMHA:
y=cos (7x+8)
7. HaiiTu mpon3BOAHYIO QYHKINU.
y= (4x+5)’

8. Haiitn mpon3BoHY0 QPyHKITHH:

=;
Y (x3+4)2

9. Haiitu mpon3BoAHYIO QYHKINU.

y=V2x3 + 3sinx + 3

10. Haiitu mpou3BoAHYIO0 QYHKINH (IeJIEHHE):!

_2x+4x+7
x2
Kpurepun onieHKM KOHTPOJIbHOI PadoThI
3aganus bamier [Ipumeuanue
1,3,4,6,7,8,9 7 Kasxpiii npaBuibHBI 0TBET 1 Ot
2,5, 10 6 Kasxpiii mpaBuibHBIN OTBET 2 Oaia

MaxkcumanbsHbiil 0ai 3a padoty — 13 6aj10B

Ixkana nepeBoaa 0a1JI0B B OTMETKH

OTMeTKa Yuciio 6a,1710B, HEOOX0AMMOE J1JIS OJTYYEHUS OTMETKH
«5» (OTIMYHO) 12-13
« 4» (xopo1110) 10-11
« 3» (YIOBIETBOPUTEIHHO) 7-9
« 2 « (HeyIOBIIETBOPUTEITHHO) MeHee 6

KonTposabnasi paGora
Tema «MHOTOrpaHHUKHU M TeJIa BPALLIEHUSD)




Ieab: npoBepKka 3HAHMM U NMPAKTUYECKUX YMEHUH CTYIEHTOB.
1 BapuaHT

1. Haiftu mutomaap 60KOBOM MOBEPXHOCTH LMIIMHAPa. Eciu panunyc ocHOBaHUS IIUJIMHIpA PaBeH 3, a
BbicoTa 10. OTBeT yKa3aTh JEIECHHBII Ha T.

2. JlnvHa OKpY>KHOCTH OCHOBaHMsI LIJIMH/Ipa paBHa /7, BbICOTA IMIIMHIpa paBHa 4. HaliTu miiomans
OOKOBOI OBEPXHOCTHU LIMIIMHJIPA.

3. Imomaap 6OKOBOM MOBEPXHOCTH LIMJIMH/pPA paBHa § T, a TUaMeTp OCHOBaHU LumHApa 5. Haiitu
BBICOTY LIMJIMHIPA.

4. BeicoTa KOHYca paBHa 0, a IMaMeTp OCHOBaHUs KoHyca paBeH 11. Halitu mmomaaps nmoinHoi
MOBEPXHOCTHU KOHYyca. OTBET yKa3aTh ACJICHHBIN HA T.

5. HaiiTu mutomaapr 0CeBOTO ceueHus KOHyca, paanyc KoToporo paBeH 10, a oGpa3yromias KoHyca paBHa
17.

6. HaiiTu momaas 0ceBOro ceueHus KoHyca, eciii o0pasyroliias KoHyca paBHa 14, a 1uaMeTp OCHOBaHUS
KOHYca paBeH 16.

7. Auametp mapa paseH 19. Haittu momniaab NOBEpXHOCTH LIapa.
8.Imomranp 6ombIoro Kpyra papHa 23. HaiiTu mtommaas MOBEpXHOCTH IIapa.

9. lansl 1Ba mapa. Paguyc nepBoro miapa B mecTh pa3 0oJbliie pajuyca BToporo mapa. Bo ckonbko pas
IUTIOIIAb TOBEPXHOCTH NMEPBOTO HI1apa 0OJIbIIIe TUIOIAAN TOBEPXHOCTH BTOPOTO Imapa’?

10. Bo ckos1bKO pa3 yBeIUYMUTCS IUIOIIA (b IOBEPXHOCTH L1apa, €CIIM YBEJIMYUTh pajnyc 1apa B 4 paza?

2 BapuaHT
1. Haiftu nuiomaap 60K0BOM MOBEpXHOCTH LMIKHApa. Ecnu paanyc ocHOBaHUSA IIUIIMH/IPA PaBeH 6, a

BbIcOTa 7. OTBET yKa3aTh JEJIECHHBIN HA .

2. JInvHa OKpY>KHOCTH OCHOBaHMsI LIMJIMH/Ipa paBHa 9, BeICOTa IMIIMHIpa paBHa 5. Halitu miiomans
OOKOBOI TOBEPXHOCTH LIMIIHHJIPA.

3. Imomaap 6OKOBOM MOBEPXHOCTH LMJIMHpPA paBHa 14 7, a AuaMeTp ocHOBaHMA IHIUHApa 9. Haiitu
BBICOTY LIMJIMHJIpA.

4. BpicoTa KOHYca paBHa §, a IMaMeTp OCHOBaHMs KOHYyca paBeH 13. HaliTu mmomaabs moiHoM
MOBEPXHOCTHU KOHYyca. OTBET yKa3aTh JACJICHHBIN HA T.

5. HaiiTu mutomaapr 0CEBOTO CEUCHUs KOHYCa, PaIyC KOTOPOTO PaBeH 8, a 00pa3yroias KOHyca paBHa
13.

6. Haiitu mtomas oceBoro ceueHus KOHyca, eciii o0pa3yromias KoHyca paBHa 12, a tuaMeTp OCHOBaHUS
KOHYca paBeH 18.

7. Auametp mapa paseH 17. Hailtu moniaab NOBEpXHOCTH LIapa.

8.ITmomranp 6ombIoro kpyra pasHa 19. Haiitu mitommaas mOBEpXHOCTH I1apa.



9. Nansl qBa mapa. Paguyc mepBoro mapa B JecsATh pa3 00JbIIe paguyca BTOpOro mapa. Bo ckonbko pa3
rjiaoniaab MOBCPXHOCTHU MECPBOTO Iapa 6OJII>H_I€ IJI01Ia A MOBEPXHOCTU BTOPOTO mapa?

10. Bo ckosbKO pa3 yBeJIMUYUTCS IJI0OLIA/1b TIOBEPXHOCTH 11apa, €CIIHM YBEJIUYUTh pasnyc 1mapa B 9 pas?

Kpurepun onieHKM KOHTPOJIbHOH PadoThI

3amanns Bbamner [Ipumeuanue
1-10 10 Kasxnprit mpaBuiibHBIN OTBET 1 Oast

MakcumanbHbIi 6ay1 3a padoty — 10 621

IIkana nepeBoaa 0a/1JI0B B OTMETKH

OTMeTKAa Yucio 6a,1710B, HEOOX0AMMOE J1JIS OJTYUEHUS OTMETKH
«5» (OTMYHO) 10
« 4» (xopo1110) 8-9
« 3» (YAOBIETBOPUTEIHHO) 5-7
« 2 «(HEYIOBJIETBOPHUTEIHHO) MeHee 5

Konrtpoarnas padora
3.5 Cmenennasn, nokazamenvHnas u jqozapugpmuueckas Qynkyuu

IlepBas yacthb
Ilpu pewtenuu 3a0anuil 1-4 3anuwiume npasuibHblil OMeem U3 Yemoipex nPedi0HCeHHbIX.

1. Mex Iy KaKMMH IBYMsl HATYPAIbHBIMH YHCIIAMH HAXOXUTCS 4uciio 3v/19?

A)19u20;b)2u3;B)18u19;T")3 u4.
2. Ha pucynke n3zobpaxén rpaduk ¢pyakuuu suja f(x)=a". Haiiaure 3nauenmue f2).
YA

5 B

f(x)=a"

=Y

0] .1
A)25.;B)5; B) 32; I') HeT BepHOro OTBETA.
3. Kakas u3 GpyHKIHiA BO3pacTaroT Ha Bcel 00J1acTH ONpeaecHus ?
A) f(x)=logs x; B) f(x)=0,7% B) f(x)=x*; I) f(x)=log: .
2

4. Ykaxute 001actp onpeaeneaus pynkuun f(x) = lg&=3
x+7

A) (-7; 1,5); B) (-o0; -1,5), (7; +00).; B) (-1,5; 7); ') (-00; -7), (1,5; +00).

Bropas yacte
Ilpu evinonnenuu 3a0anuii 5-10 3anuuwiume xo0 pewieHus u NOYYEHHbLI OMeEent.
. 481119 : 443,
5. Haiinurte 3HaueHUE BHIPAKECHUS ’
6. CKOJIBKO IIENBIX PEIICHUH NMEeT HepaBeHCTBol<7x'1§49?
7. Haiigure KOpeHb ypaBHEHHS logs (4 +x) =2.
8. PaccrosiHHe OT HaOIFOAATE s, HAXOAIIET0CS Ha HeOOIBIIIOH BEICOTE h KMITOMETPOB HaJl 3eMIIEH, 110

HaOII0JaeMOW MM JIMHUW TOPU30HTA BBIYHUCIACTCS MO (opmysie [=v 2Rh, rae R=6400 kM — paguyc
3emuu. C Kakoi BBICOTBHI TOPU30HT BHJIEH Ha paccTosHUU 48 kunoMeTpoB? OTBET BbIpAa3UTE B KUIIOMETpaXx.



9. B Xoae pacnaa  paguOaKTUBHOT'O Hn30TOIIa €ro Macca yYMCHBUIACTCA o  3aKOHY

m(t) =mg-27"7,
rne mo — HadajlbHas Macca W30Tona, { — BpeMs, MpOIIEANIee OT HayalbHOTO
MOMeEHTa, I — nepuoj noiypacnajna. B HauanbHbII MOMEHT BpeMeHU Macca uzotomna 184 mr. [lepuon ero
noJrypacmajaa coctasisier 7 MuH. Haitnure, yepe3 CKoJIbKO MUHYT Macca u30Tomna OyaeT paBHa 23 Mr.
10. Hatigute 3HaueHHe BoipaxkeHust loge 108 + logs 2
Kpurepun onieHKM KOHTPOJIbHOH PadoThI

3amanus Bamnel [Ipumeuanue
1,2,3,4 4 Kaxapiii mpaBunbHBIM oTBeT | Gamt
5,6,7,8,9,10 12 Kaxapiii mpaBUIbHBIN OTBET 2 Oaruia

MaxkcumanbHbIi 6amt 3a paboty — 16 6aji1oB

IIkana nepeBoaa 06a/1/10B B OTMETKHU

OrMmerTka Yucio 6217108, He00X0AMMOE 115 TOJTYUYCHHS OTMETKHU
«5» (OTMYHO) 15-16
« 4» (xopo1110) 11-14
« 3» (YAOBIETBOPUTEIHHO) 8-11
« 2 «(HEYIOBJIETBOPHUTEIHHO) MeHee 8

KonTpoasnas pabora
Teopusa eepoamnocmeii
I ¢apuanm

1. B rorepee 1000 6uneroB. Ha msate 6uneroB nagaet Beiurpsint 1000 py0, Ha msTHaAaTh OUIETOB —
500 py0, Ha aBanuats Tpu 6miera — 200 py0, Ha cTo ABaaTh 6uneroB — 100 pyo, Ha TpucTa
6uneroB — 50 pyOunel, ocTanpHbIe 0e3 BhIMrphIma. KakoBa BEpOsSTHOCTb BHIUTPATh OUJIET HE MEHEe
cTa pyosieit?

2. B makere Tpuanatk koHeET: 16 ¢ MOJOYHBIM MIOKOJIaJA0M U 14 ¢ ropbkuM 1okojagoM. Kakosa
BEPOSTHOCTH BBIHYTh U3 MaKeTa:

a) KOH(ETy ¢ MOJIOYHBIM IIOKOJIAJIOM

0) ¢ GeBIM MIOKOJIAIOM

3. B kop3une 7 6enbix u 3 uepHbIX mapa. Haynauy BeiHUMaIOT 5 1m1apoB. HalTi BepoSTHOCTB TOTO, YTO
cpenu BHIOpaHHBIX MIAPOB OKAKETCS 3 OENbIX mapa.

4. B uexe paOoTaioT ABEHAANATh MY)KUUH U TpU KeHIIMHEL. [1o TabenbHBIM HOMEpaM HayJauy
0ToOpaHbI BOCeMb 4eoBeK. HaliT BepOSATHOCTB TOTO, UTO CPEIN OTOOPAHHBIX JIMIl OKAXKETCS JBE
KECHILUHBI.

5. CryneHT npuIlen Ha 3K3aMeH, 3Has Jinib 24 Bonpoca u3 30. KakoBa BEposSITHOCTh TOTO, UTO
CTYJEHT 3HaeT 00a BOIpoca, 3aJaHHbIE eMY 9K3aMEHaTOpOM?

6. CTyaeHThI NOJIYYUJIU ITYTEBKU B 5 caHaTopueB. JlBa CTyJileHTa B IEPBBIN CAHATOPHUIA, YETHIPE
CTYyZI€HTa BO BTOPOM CaHATOPUM, MATh CTYACHTOB B TPETUI CAHATOPHUI, YETHIPE CTYJICHTA B
YETBEPTHIA CAHATOPUM, MATh CTYACHTOB B IATHIN caHaTOpHil. KakoBa BEpOATHOCTH TOTO, UTO TPH
CTYyJEHTA NOEAYT OTABIXaTh B OJUH CAHATOPUI?

7. g npou3BOJACTBEHHOM NPAKTUKU HA TPUALIATEH CTYIEHTOB MpeaocTasieHo 13 mect B Ye, 6 mecT B
Hedrexamcke, u 11 mect B Crepnutamake. KakoBa BepoSTHOCT TOTO, YTO TPH OIPEIEICHHBIX
CTyJEHTa [TONaayT Ha IPaKTUKY B OJUH ropoa?




10.

10.

Y TypuctoB 06110 7 6aHOK ¢ MsicoM, 4 OaHOK ¢ oBomIaMu, 1 9 6aHOK ¢ Kariei. Bo BpeMst q0xkas
HaJMKUCH Ha OaHKaX ObLIN CMBITHL. TypuCTaM HY>XHO OTKPBITh Tpu 6aHkH. KakoBa BepoOsITHOCTh
TOTO0, YTO BCE TPU OTKPHIThIE OAHKU OKAXKYTCS C PA3IMUYHBIM COAECPKUMbBIM ?

B marasun moctynuino 35 X0m0AUIIbHUKOB, 5 U3 KOTOPBIX UMEIOT 3aBOACKOM aedekt. CiydallHbIM
00pa3oM BBIOMPAIOT OAMH XOJIOAWIbHUK. KakoBa BepOsSTHOCTB TOTO, YTO OH OyneT 0e3 nedexra?
B kop3une naxomgutcs 15 reo3aeit, 4 mypyna, 5 apeneit, 11 camope3os, 4 ypoBHS U 2 pyJIETKH.
Haiitu BeposSTHOCTB TOT0, UTO MPEIMET KOTOPBIN BHIHYT U3 KOP3UHBI OY/AET:

a) ypOBHEM
0) npenbro
1I ¢apuanm

B notepee 1000 6uneros. Ha cemp 6unetoB nanaet Bemrpsi 1000 py6, Ha ABaaaTh OMIETOB —
500 py6, Ha nBamnaTh yeThipe Omtera — 200 py0, Ha cTo maTHaAaTh omtetoB — 100 pyO, Ha ABECTH
cempecsaT omreroB — 50 pyOe, octanbHbIe 0€3 BRIUTphIia. KakoBa BEpOSTHOCTh BBIMTPATh OUIIET
HE MEHee cTa pyoseit?

B nakere nBamaiates koHder: 13 ¢ MOJIOYHBIM IMIOKOJIAZAOM H 7 ¢ TOPHKUM mIoKonagoM. Kakosa
BEPOSTHOCTH BBIHYThH U3 MMAKETA:

a) KoH(ETy ¢ MOJIOYHBIM MIOKOJIaJ0M

0) ¢ OeNBIM IIOKOJIAIOM

B xop3une 8 6enbix u 12 yepHbix mapa. Haynauy BetHuMaroT 6 mapos. HailTu BepoSITHOCTB TOTO,
YTO Cpeau BRIOPAHHBIX MIAPOB OKaXKeTCs 4 YEPHBIX II1apa.

B niexe paboTaroT oAMHHAIIATH MYKUHH U YeThIpE KeHIIUHEI. [10 TaOeNbHBIM HOMEpaM Hayady
0TOOpaHbI CeMb YeNoBeK. HailTh BEpOSTHOCTH TOTO, UTO CPEIU OTOOPAHHBIX JIUII OKAXKETCSI TPU
YKEHIIUHBI.

CryneHT npuien Ha 3K3aMeH, 3Hast auib 17 Bonpocos u3 20. KakoBa BEposSTHOCTH TOTO, YTO
CTYIEHT 3HaeT 00a BOoIpoca, 3a/IaHHbIe €My 3K3aMEHaTOpOM?

CTyneHTsl MOTYYHIIM MYTEBKHU B 5 caHAaTOpuEB. Tpu CTyJEeHTA B IEPBBIN CAHATOPUM, IIECTh
CTYZICHTOB BO BTOPOM CaHATOPUM, MMATh CTYACHTOB B TPETHI CAHATOPUI, CEMb CTYJICHTOB B
YETBEPTHI CAHATOPHUM, /IBA CTYJICHTA B MATHIN caHaTopuid. KakoBa BEpOATHOCTH TOTO, YTO TPU
CTY/ICHTa MOEAYT OTIBIXaTh B OJIUH CAaHATOPHUI?

J11s1 mpOM3BOICTBEHHOM MPAKTHKHU HA TPUIATh CTYIEHTOB MpeaocTaBieHo 11 mect B Ye, 9 mecT B
Hedtexamcke, u 10 mect B Crepauramake. KakoBa BeposSTHOCT TOTO, YTO TPH ONPEACICHHBIX
CTYyJIEHTa MONAaAyT Ha MPAKTUKY B OJUH ropoa?

Y TypucToB ObLI0 6 0aHOK C MsIcOM, 8 OaHOK ¢ oBoIIaMH, U 3 OaHKH ¢ Kamieil. Bo Bpems nox s
HaJMUCH Ha OaHKaX ObUTH CMBITHIL. TypuCTaM HYXHO OTKpPBITh Tpu OaHku. KakoBa BeposSiTHOCTD
TOTO0, YTO BCE TPU OTKPHIThIE OAHKU OKAXKYTCS C PA3IMUYHBIM COAECPKUMbBIM ?

B Marasun moctynmino 45 X0I0AUIIbHUKOB, 9 U3 KOTOPBIX UMEIOT 3aBOACKOM aedekTt. CiydallHbIM
00pa3oM BBIOMPAIOT OAMH XOJIOAWIbHUK. KakoBa BepOsSTHOCTB TOTO, YTO OH OyneT 6e3 nedexra?
B kop3une Haxoautes 12 rBo3aen, 2 mypyna, 4 apenu, 13 camopesoB, 3 ypoBHs U 7 pyneTok. Haiitu
BEPOSTHOCTH TOTO, UTO MPEAMET KOTOPBIN BEIHYT U3 KOP3UHBI OYy/IET:

a) ypOBHEM
0) apemnbio

Kpurepun onieHKM KOHTPOJIbHOM PadoThI



Samanus bamier [Ipumeuanue
1,9 2 Kasx it mpaBuiibHBIN OTBET 1 Oast
2,10 4 Kasxpiii mpaBuibHBIN OTBET 2 Oaia
3,4,5,6,7,8 18 Kaxpiii mpaBuibHBIN 0TBET 3 Oamia

MakcumanbHbIi 6aiut 3a paboty — 24 H6aJlJIoB

HIxkana nepeBoaa 0a1JI0B B OTMETKH

Otmerka Yucsio 62717108, HE0OX0AUMOE LIS IOJTY4EeHUS OTMETKH
« 5» (oTM4uHO) 23-24
« 4» (xopo1110) 17-22
« 3» (y1OBIETBOPUTENIBHO) 12-16
« 2 « (HEeyIOBIETBOPUTEIIHHO) MeHee 12

3. 2.2. 3apanus 1Jisl UTOTOBOT0 KOHTPOJIS (IK3aMeH)
1. O0nIme MoJI0KeHUA
q)OpMOﬁ arTecTalluu 110 AUCHUIIIIMHE SBJISACTCA OK3aMCH. I/ITOI‘OM IK3ameHa SIBIISICTCA OICHKAa

3HAHUN ¥ YMEHHUM 00yJaromerocsi mo naTudauibHON MIKase.

YcioBus NPOBeIeHUS IK3AMEHA
IK3amer IPOBOJIUTCS IO BapUaHTaM.
KonnuectBo BapuaHToB - 6.
3ajanus npeaycMaTpUBalOT OJJHOBPEMEHHYIO TPOBEPKY YCBOSCHHBIX 3HAHUI U OCBOCHHBIX YMEHUH 110 BCEM
TeMaM NporpaMmMbl. OTBETHI NPEIOCTABISAIOTCS TUCbMEHHO.
O0OopynoBanue: Oymara, py4yka, KapaHJall, JTHHEHKa, BApUAHT 3a/IaHMUs], CIIPABOYHAS JIUTEPATYPA,
MUKPOKaIbKYJIATOP.
2. KonrpoabHo-oueHouHbie MaTepuajibl (KOM)

NHcTpykuus 11 00y4YaAOIMXCsl 10 BHINMOJHEHUI0 IK3aMEeHANMOHHOM PadoThI

Ha BbImonmHEeHNE MUCHhbMEHHON AK3aMEHAIMOHHOW paboThI MO0 MaTeMaTHKE AaeTcs 4 acTPOHOMHUYECKUX
yaca (240 MuHYT).

DK3aMeHaI[MOHHAs pab0Ta COCTOUT U3 2-X YacTel: 0053aTeNbHON U IOTIOTHUTEIILHOM.

OO0s3aTenbHast 4aCTh COJIEPIKAT 3aJaHUSI MUHUMAIBHO 00s3aTEILHOTO YPOBHSI, a TOTIOTHUTEIbHAS 9acTh
— OoJiee CIIOXKHBIC 3aJaHUS.

[Ipu BeITIOTHEHUU OOJILIIMHCTBA 3aJlaHUI 0053aTENBHON YacTH TpeOyeTcs MPEeICTaBUTh X0/ PEIICHUS U
yKa3aTh IIOJIY4eHHBIM OTBET. TOJIBKO B HECKOJBKHX 33J@aHUAX JOCTATOYHO IPEIACTaBUTh OTBET. 3a
MPaBWJIbHOE BBINOJIHEHUE JIFOOOTO 3aJaHMs U3 00sI3aTENIbHON 4YacTH BBl MojiyyaeTe ofuH Oami. Eciu BbI
MIPUBOJIMTE HEBEPHOE PEIlICHUE, HEBEPHBII OTBET WM HE MPUBOIUTE HUKAKOTO OTBeTa, mosrydaere ) 6amios

3a 3aJaHuc.




[Ipu BEIMOTHEHNH JIFOOOTO 3a/IaHUs JOTOTHUTEIHLHOM YacTH HE0OX0UMO TTOAPOOHO OMUCATh X0 PEIICHUS
1 OaTthb OTBECT.
[IpaBuaBHOE BBITIOJIHEHHE 3a]JaHUH TOTIOJTHUTEILHON YaCTH OIICHUBASTCS 2 OayiamMu.

BaJI.HBI, HOHyLIGHHBIe 34 BCC BBINIOJIHCHHBIC 3a1aHUA, CyMMI/IpyIOTC}I.

[TocTapaiiTech MpaBWJIBHO BHITIOJIHATH KaK MOHO OOJIbIIIE 3a/laHWi W HAOpaTh KaKk MOXKHO OOJIbIIIE
0aJloB.

Ilepeo nauanom pabomsi BHUMAMENbHO O3HAKOMbMECH CO WKAIOU Nepesooa Oai08 6 OMMemKu U

obpamume HUMAHUE, YMO HAYUHAMb Pabomy credyem ¢ 3a0anull 003amenbHOU Yacmu.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Yucio 6217108, HE0OX0AMMOE 151 Oy YCHUSI
Ormerka OTMETKH
«3» (yZIOBJIETBOPUTEIILHO) 8-11
«4» (xoporo) 12-18
«5» (OTIIM4YHO) 19-20

Kenaem ycriexos!
BapHaHT
OO0s3aTenbHas 4acTh.

3amanwme 1. (16amr) Jommap crout 80 pybneit. Kakoe HanbobIiee KOJIMYECTBO J0IJIaPOB MOKHO KYITUTh Ha
1500 py6mneit?

3aganue 2.(1 O6amr)  HapucyHke *XUpHBIMH TOYKAMM I10Ka3aHO CYTOYHOE KOJMYECTBO OCAIKOB,

BbinazaBmux B Kazanu c 3 no 15 peppans 1909 roja. ITo roprusoHTanu ykasplBaroTCsl 4Mciia MECALa,
[0 BEPTUKAIM — KOJUYECTBO OCAJIKOB, BBINABIIMX B COOTBETCTBYIOLIMN J€Hb, B MuiumMeTpax. s
HaIISIIHOCTU JKUPHBIE TOYKM HA PUCYHKE COEAMHEHBI JIMHUEH. Onpenennute mo pUCyHKY, CKOJIBKO JHEH
U3 JaHHOI'O IIEpHOoJia HE BbINAajIo OCAIKOB.

3ananue 3. (1 6amn) Ha kieryaroit Oymare ¢ kinetkamu pazmepoM 1 cm X 1 cM u3zo0paxen pom6. Haiinure



CTo IIoaab, 3alilMIUTC OTBCT B KBAAPATHBIX CAHTUMCTpPAX.

3anmanwue 4. (1 6amr) CtpoutenbHOM Opuranae Hy)KHO mpuodpectr S0 KyOOMETPOB CTPOUTEITHHOTO

Opyca y OHOTO U3 TpeX MOCTaBIUKOB. KakoBa HaMeHbIasi CTOMMOCTh TaKOW MOKYIIKH

¢ moctaBkou (B py0ssx)? LleHsl v ycioBHs yKa3aHbI B TAOJIUIIE.

Ilena 6pyca CroumocTthb JlonomHUTEIHHBIE
ITocraBmuk
(py6. 3a 1) JIOCTaBKH YCIIOBUS
A 3500 9900 -
5 4500 7900 [Ipu 3aka3ze Ha cymmy Oo0JbIIe
150000 py6. nocTaBka GecriaTHO
B 3600 7900 [Ipu 3aka3e Ha cymmy OOJIbIIIE
200000 py6. mocTaBka OecriaTHO

Baganue 5. (1 6amn) HaifauTe KopeHb ypaBHEHHS 5° = = 625

3anmanue 6. (1 6amn) Haiinute a u3 paBencrBa F=ma, eciu F=282 u m=94.

Bananue 7. (1 6amn) Haiiaute 3HaueHHE BhIpasKEHHs 1082 V45

3amanue 8. (1 6amn) Ha pucynke mzoOpaxken rpadux muddepenuupyemoit pynkuuu y = f(x). Ha ocu
abciucc oTMEYeHBI ACBATH Touek: x1, x2, x3...x9. Cpeau 3TUX TOYEK HAWJAUTE BCE TOYKH, B KOTOPBIX

logz 45

pou3BOIHAS PYHKIINH f(Xx) OTpUllaTenbHa. B 0TBETE yKaKUTE KOITUYECTBO HAlICHHBIX TOUEK.
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JlononHUTENbHAS YaCTh.




3ananue 9. (2 6amna) Haiiqure 00bEM KoHyca (B M), paguyc OCHOBaHUS KOTOPOro paseH 7,5 cMm, a
JuTHa oOpaszyromiein — 12,5 cm.

3ananue 10. (2 6amna) B cpeanem u3 50 nmpousBenéHubIx OaTapeek 2 HeucnpaBHbl. KakoBa BepOsSTHOCTH TOTO,
YTO CIy4ailHO BHIOpaHHAs B Mara3uHe OaTapeiika OKaXeTcs: HCTIPaBHOMN?

Baganue 11. (2 6awta) Terno aBrkeTcs 1o 3akoHy S(7) =4x> — 6x +3.  OmnpemenuTe, B KaKOi MOMEHT
BpEMEHHU CKOpOCTh OyzaeT paBHa 10.
3anmanue 12. (2 6ama) Pemuts ypaBHeHue 2 + cos2x - 3 cos x=0
3ananue 13. (2 6amia) /IBa Bemocumeancra OJAHOBPEMEHHO OTHPAaBWIMCH B 117 KMIOMETpOBBIM mpoler.
IepBbIit exan co CKOPOCThIO, HA 4 KM/4 OOJbIIEH, YeM CKOPOCTh BTOPOTO, U MPHOBLT K (GUHHITY HA 4 yaca
pasbie BToporo. Haiinure cKOpocTh BENOCHIETUCTa, MpUILEAmero Kk ¢guuuiry BropbiM. OTBeT naiite B

KM/4.

3ananue 14. (2 6anna) PemmTe cucteMy ypaBHEHHiA 1 3x+y=3

logs (5x+4y)=logs (y+5)

2 BapuaHT
O0s3arenpHas 4acTh.

3ananue 1. (1 6amr) [Tauka 6ymaru “benee caera” crout 300 py6neii. Tumyp npumén B mara3uH 3a
Oymaroii, umes B kapmane 10000 py06:eii. Kakoe Haubosnbliee KOMMYECTBO MaYeK 3TOW OyMaru CMOXKeT
Kynuth Tumyp?

3amanwue 2. (1 6amt) Ha prcyHKe >KHpHBIMH TOYKaMU TTOKa3aHa CpeHEMEeCsYHast TeMIepaTypa
Bo3ayxa B Coun 3a kaxaelid Mecsn 1920 roga. I1o ropuzoHTany yka3pIBatOTCs MECSIbI, IO BEPTUKAIH -
Temnepatypa B rpagaycax Llenbcus. [{ns HarIsAHOCTH KUPHBIE TOUYKU COCAMHEHBI JIMHUEH. OnpeaenuTe mo
PUCYHKY HAaUMEHBUIYIO CPEIHEMECSUHYIO TEMIIEPATypy B MepHo ¢ Mas 1o aekadppb 1920 rona. OTeet
nante B rpaaycax Lenbcus.
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3amanwue 3. (1 6amn) Ha kieruaToit Oymare ¢ kierkamu pazmepom 1 cm X 1 cM uzo0pakeHa

Tpanenus. Haligure ero miomasas, 3aUiIMTe OTBET B KBaIPATHBIX CAHTUMETPAX.

3ananue 4. ( 16amn) B Tabnune ykazansl eHbI (B py0.) Ha yCIyTH aBUANEPEeBO3KH MACCAKUPOB
HKOHOMHUYECKOTI'0O KJlacca 1o Mapupyry MockBa — PuM 4eTsIpex pa3HbIX aBUAKOMITAHUM.

CroumMocTh
ABHAKOMIIAHUSA

omiera
Asponpyr 8500
Oitp Xonnu 3400
TTonér 3500
Kpbuibs 6500

CronMocTh
NnpoBo3a
oaraka

becmarao

3000

2500

becmarao

CroumMocTthb
NMUTAHUA
Ha 0opTy

becmiarao

1000

700

500

Onpenenure, CKOIBKO pyOJIei HY)KHO 3aIlJIATUTh 32 CAMBIH JICIIEBBIA OWJIET, €CITH ITyTEINIECTBEHHUK
IUTAHUPYET C1aTh Oaraxx v 3aKa3aTh MUTaHUE Ha OOPTY.

3aganue 5. (1 Gamr) Haiiure kopens ypasrerns 2' = 16.

3anmanue 6. (1 6amr) Haiinute F u3 paBencta A=F-S-cosa, ecu coso=3, S=12, A=36.

4

Bananwe 7. (1 6amn) Haitnure 3Hauenue Beipaxenus 3log3 12 -]

3amanue 8. (1 Gamm)Ha pucynke mzoOpaxen rpaduk nuddepenmupyemoii ¢pyHkmuu y = f(x). Ha ocu

abciucc oTMEYeHBI AeBATH Touek: x1, x2, x3...x9. Cpeau 3TUX TOYEK HAWAWTE BCE TOYKH, B KOTOPBIX

npon3BoHas GYHKIHH f(x) oTpuliaTebHa. B 0TBEeTE yKaXXUTe KOJTMYECTBO HAMICHHBIX TOUYEK.
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JlonoHWTENbHAS YaCTh.

3amanue 9. (2 6amna) Haiiaure niuHy oOpa3yromieil mpsMoro KoHyca ¢ BEICOTOU, paBHOU 10 cM, 1
JIMaMEeTPOM OCHOBaHUs, paBHBIM 15 cM. OTBET 3aNUILIUTE B CAHTUMETpPAX.

3amanue 10. (2 6amna) Y Mamm 15 dumex: 5 ¢ KpacHbIMU 3BE31aMH, OCTATbHBIC C 30JI0THIMU. Maiia
HayraJ BeIOMpaeT u3 kapmana (pumky. Haliure BeposITHOCTh TOTO, UTO 3TO OYJET (PUIITKA C 30JI0THIMHU
3BE3JaMHU.

Baganue 11. (2 6amwra) Teno aBrKeTcs 10 3aKoHy S(7) = 4x” — 2x + 1.

Onpenenure, B KaKOi MOMEHT BPEMEHH CKOPOCTh OyneT paBHa 6.
3anmanue 12. ( 2 6amwia) Pemmuth ypaBHeHue 2 tg2x — tgx-3=0

3ananue 13. (2 Gaya) Katep mporien mpoTUB T€UEHUs peKd 72 KM M BEPHYJICS B IYHKT OTIIPABIICHHS,
3aTpaTWB Ha OOpaTHBIM MyTh Ha 6 4acoB MeHbIe. HaliguTe CKOpOCTh TEUEHHUs, €CIM CKOPOCTh KaTepa B

HEIMOABMKHOM BoJie paBHA 9 kM/4. OTBET AaiiTe B KM/.

3amanwue 14. (2 6anna) Pemmre cucteMy ypaBHEHHI. %[ dx—y=2
[log, 3x =logy, (y+1)
BapHaHT

OO0s13arenpHas 4acThb.

3ananue 1. (1 6amn) Croumocts TeTpanu 32 pyous. Uepes mecsi] oHa yBenuuuiaachk Ha 5%. CKOJIBKO
pyOJelt ctana CTOUTh TeTpaab MOCIEe YBETHUYCHUS [ICHBI?

3ananue 2. (1 6amn) Ha rpaduke nmokazaHo CyToyHOE KOJMYECTBO OCAKOB, BhImaBmux ¢ 1 mo 11 ¢espans.
ITo ropu3oHTaNIM yKa3bIBAIOTCS YUCIIA MECALIA, 10 BEPTHKAIN — KOJIMYECTBO OCAIKOB B MM, BBINIaBIICE B
COOTBETCTBYIOIIMH ieHb. Onpenenure 1o rpaguky HanOoJbIIee KOTMYECTBO OCAIKOB, BHIMABIINX 32 JCHb B

9TOT MEPHOI.

MM o

10

pespany

56 7 8 91011

oS

1 2 3

3ananue 3. (1 6amn) [Inan mecTHOCTH pazOUT Ha KineTku. Kaxnas kierka o6o3HavaeT kBajapar 1 mx1 m.
Haiinure nepumeTp ydyacTka, n3o0pak€HHoro Ha miaane. OTBET galTe B METpax.



3ananue 4. (1 6amn) [lets mmaHUpyeT MOKYNKY XOJOMIBHUKA Yepe3 OJIMH U3 TPEX NHTEPHET-Mara3uHoB.

LleHbI ¥ yCTIOBUS JOCTaBKU MPUBEICHBI B TAOJIHUIIE.

HNurepHer- CronmocTh Cronmocthb JlonoJHUTEIbHbIE YCI0BHA
MarasuH XO0JOTWILHHKA AOCTABKH
(pyo.) (pyo.)
1 20 000 400 —
2 20 500 550 [Tpu 3akaze Ha cymmy cBbimie 20 000
py0. nocTtaBka OecriaTHast.
3 19 950 200 [Tpu ohopmiieHNHM TOCTAaBKH CKHJIKA HA
BeChb 4ek 2%.

CkobKo pyOuel HyKHO 3aIIaTUTh 32 CaMyIo JICHIEBYIO MIOKYIIKY C IOCTaBKOM?

Bananue 5. (1 6amr) Haiimure kopens ypasrenus 7-° 2 = 49.

3amanwue 6. (1 6amn) B tpeyronbanke ABC yron C paBen 90°, cosA =4/5 . Haiigute sinB.

3amanue 7. (1 6amr) HalimuTe 3HaUueHUE BRIpAYKESHUS % ,
5logs

3ananue 8. (1 6amn) Mcnonb3ys rpaduk pyHkimun y= f(x)(cM. puc. HUXKE), ONPEASIUTh: IPH KaKUX
3HaueHusX x, f(x)>0 u nmpu kakux 3HaUeHUsX X, f(X)<0

JlomoHuTeIbHAS YacCTh.
3anmanue 9. (2 6amia) B mpaBmibHO# TpeyronbHoi upamuae SABC K — cepenuna pebpa BC, S —
BepinrHa. M3BecTHo, uT0 AB = 6, a iomaabp 00KoBo# moBepxHoCTH paBHa 270. Haiinute anmuHy oTpe3ka

SK.



3amanne 10. (2 6amna) babymka ncnekna 36 MUPOKKOB: 6 C MOBUIJIOM, 12- ¢ KamyCTOM, a OCTaJIbHBIE — C
kapromkoi. Ilerss Hayrang BbIOMpaeT oAMH MHPOXKOK. HalimuTe BEpOSITHOCTH TOTO, YTO OH OKAXETCS C

KApTOILIKOMH.

3amanwme 11. (2 6amra) Teno ABMKETCS O MIPSMOM TaK, UTO pacCTOSTHUE S OT HAYAJIbHOW TOYKH

M3MEHsIETCs 110 3aKoHy S = 10¢ 7 (M), Tae t - BpeMs IBH)KECHUSI B CEKYHaX.

HaiinuTe ckopocTh Tena yepes3 3 ¢ mocie Hayaia ABUKECHHUS.

3anmanue 12. (2 6amra) Pemnth ypaBHeHue:3sin2x- 7sinx+4=0

3amanme 13. ( 2 Gamma) MoTtopHas JIoJKa Mpolia MPOTUB TedeHUs peku 140 KM M BepHYIach B MYHKT

OTIIpaBIICHMSI, 3aTPATUB Ha OOpaTHBIN MyTh Ha 4 yaca MeHbIle. HalimuTe CKOpOCTh TEUSHUS, €CIIU CKOPOCTh

JIOJIKH B HETIOJIBIKHOM Bojie paBHa 12 kM/4. OTBeT JaiiTe B KM/H.

Bananue 14. (2 Gamwra) Pewmre ypasuenue: v 5

= 1
7x—49 7

BapHaHT
OO0s3arenpHas 4acThb.

3ananue 1. (1 6amt) ApOy3bl mpoaatotes o 95 py6ieii 3a mryky. Kakoe HanOosbIee KOJIM4ecTBO apOy30B
CMOKET KymiuTh AHTOH, €ciii B kapMaHne y Hero 1700 pyoneit?

3amanwme 2. (1 6ammn)Ha rpaduke mokasan mpoliiecc HarpeBaHusl HeKoToporo npubopa. Ha ocu abenmce
OTKJIA/IBIBACTCS BPEMsl B MUHYTAX, MPOLIE/IIee MOMEHTA BKIIOYCHUS TPUOOpa, HA OCH OPAMHAT —
Temreparypa npudopa B rpagycax Llenbcus. Onpenenure no rpaduky Temneparypy (B rpagycax) npudopa

quepe3 8 MHUHYT IIOCJIC Ha4Yalla pa6OTBI.
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3ananue 3. (1 6amn) Haiiaure miommaas TpeyrojibHUKa, N300pakeHHOTO Ha KJIeT4aTol Oymare ¢ pazMepom

kieTku lem X 1em. OTBeT gaiite B KBaJpaTHBIX CAHTUMETPAx

3amanwne 4. (1 6amr) s npoBenenus 6ankera HeoOXoauMo 3akazath 2000 TUPOKHBIX y OJTHOTO U3 TPEX
nocTaBIIUKOB. [IuposkHbIe yrmakoBbBatOTCs B KopoOku 1o 50, 100 u 250 mryk. LleHsl 1 qomoTHUTEIBHBIC
YCIIOBUS ITPUBEICHBI B TAOIHUIIE.

MNocrasuwmk s (0¥ eopcis fa) BononnurensHeie ycnosna
A 1400 50 Her
[ 2600 100 Mpw 3akase ToBapa cebiwe 15
Kopobok geficTeyer ckmaka 15 %
B 5500 250 Her

Cxonpko pyOJeit HeoOX0IMMO 3aIUIaTUTh 32 CaMylo JACIIEBYIO MOKYIIKY MUPOKHBIX, €CITU 3aKa3 OyaeT
C/ieJlaH y OJTHOTO MOCTaBLINKa?

Baganue 5. (1 Gamn) Haiigure kopens ypaBHerns 37 =9

3aganue 6. (1 6amn) B tpeyronsanke ABC yron A pasen 60°, a yron B pasen 30°. Haitaure AC, ecin AB

paBeH 18 cm. OTBeT naiiTe B CM.

3anmanue 7. (1 6amr) HalimuTe 3HaUeHUE BRIpOKEHUS: —26—
3log3 6

3ananue 8. (1 6amn) Ucnonb3ys rpaduk GyHkuuu y= f(x)(cMm. puc. HUXE), ONPENETUTh

MIPOMEKYTKH BO3PACTaHUS M YObIBaHUS (DYHKITUU:

e

JlomoaHUTENbHAS YacCTh.



3aganue 9. (2 6anna) Haitaure momans 60KOBOH MOBEPXHOCTH MPABUIBHON TPEYTONIBbHOM NMUPaMUIBI, €CIH
" 2

HepuMeETp ee OCHOBaHUA paBeH 48 cM, a anodema paBHa 18 cm. OTBeT naiite B cm”.

3aganue 10. (2 Oamna) B nBeToyHoM maraszuHe ecTh 15 opxupaeit: 5 KpacHbIX, 7 OenbIX, a OCTaJlbHbIE —

cupeHeBble. B mepuon, Korja oHM HE IBETYT, OHU BBIMJIAIAT OJUHAKOBO. HaiimuTe BEpOATHOCTH TOTO, YTO

CITy4aiiHO BbIOpaHHAs OPXHJIEsS OKAKETCs CUPEHEBOM.
3ananue 11. (2 6ayuta) MarepuanbHas TOUKa JBHXKETCS TPSIMOJIMHEIHO MO 3aKOHY

1 "
x(1)= _ 2+ 5¢%+25¢ rie X—pAacCTOSTHUE OT TOYKHU OTCUETA B METPaX, {—BPEMS B CEKYHIaX, U3BMEPEHHOE C
3
MOMEHTA HavaJsia JBKeHus. B kakoii MOMEHT BpeMeHH (B CeKyHaX) e€ CKOpOCTh OyaeT paBHa 64 m/c?
3anmanue 12. (2 6amia) Pemmuts ypaBHeHHE: 5c052x -8cosx+3=0
3aganue 13. (2 Oamn) MoropHast joaka MpoIUia MPOTHB TedeHus pekd 80 KM M BepHyJach B IYHKT

OTIIpaBIICHHsI, 3aTPATUB Ha OOpaTHBIM MyTh Ha 2 Yaca MeHblle. HaiiiuTe CKOpOCTh JIOJKHU, €CIIM CKOPOCTh

TeueHus paBHa 1 km/4. OTBET AaiiTe B KM/U.

Sananue 14. (2 6awia) BeruucinTs 3HaYEHHE BBIpakeHus: 31083 7 +49log7 V13
Bapuant Ne 5.
O0s13aTeIbHAsA YACTh.

3amanwme 1. (1 6amr) Pybamka crout 700 py06. XKens npumén B marazus ¢ 3300 pyOneit B kapmane. Kakoe
HauOoblIee KOJIMYECTBO pybOarex CMOJKET KYIIUTh Kena?

3amanue 2. (1 6amr) Ha rpaduke m3o0pakeHa 3aBUCHMOCTh CKOPOCTH JBHXKEHUS PEHCOBOTO aBTOOyca Ha
MapIIpyTe MeX1y ABYMS ropoJaMu OT BpeMeHu. Ha BepTHUKaIbHOM OCH OTMeueHa CKOPOCTh B KM/4, Ha ro-
PHU30HTAIIBHOM — BpEeMs B yacax, MPOIIE/IIee ¢ Hayalia IBUKCHUS aBTOOYyCa.
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[Tonp3ysce rpaduKoOM, IOCTaBTE B COOTBETCTBHE KKIOMY MHTEPBATy BPEMEHH XapaKTECPUCTUKY JBHXKE-
HUS aBTOOyCa Ha 3TOM UHTEpBAJIC.

NHTEPBAJIbBI BPEMEHU XAPAKTEPUCTUKH JIBIMKEHM A

A) nepBblii 4ac MyTH 1) 612 OCTaHOBKA JUIUTENBHOCTBIO 30 MUHYT



B) Bropoii yac nmytu 2) ckopocTh aBTOOYCa He omycKaachk Hike 20 km/4

B) tpernii vac mytu 3) ckopocTh aBTOOYyCa He TpeBbIana 60 km/a
I') uerBepThIit Uac myTH 4) ObuTa OCTAaHOBKA JUTUTEIIBHOCTHIO 15 MUHYT
B Tabnuie mox kaxaoi OyKBOW yKaXUTE COOTBETCTBYIONTUN HOMED. A B B r

3ananue 3. (1 6amwr) Ha kietuaToit Oymare ¢ kiaeTkamu pazmepoM 1 cm X 1 cM u300pakeH MHOTOYTOJIbHUK.

HaI>'II[I/ITe CTo Iiomanb, 3alMrnTC OTBCT B KBAAPATHBIX CAHTUMCTPAX.

3ananue 4. (1 6amn) [LIkonbHON CTONIOBON HEOOXOUMO KYMUTH 250 TUTPOB COKA y OJJHOTO M3 TPEX
IOCTAaBIIMKOB. L[€HBI 1 yCIIOBHS JOCTABKM NPHUBECHBI B TAOIHIIE.

Mocraswmk | CTOMMOCTB coka CroumocTe [lononHuTensHbIe ycnosus
(py6.3anwurp) | Aocraekw (py6.) ’

A 35 1000 Her

Mpu 3akase Tosapa csbiwe

& 34 1200 7000 pybnein — pnocraska
becnnarHas
Npy 3aKkase ToBapa CBbiLLe
B 32 1500

9000 pybnein — gocraeka
DecnnaTtHas.

CkonpKko pyOsieit HeoOX0IMMO 3aIIaTUTh 33 CaMYIO JCTIEBYIO MOKYIIKY C TOCTaBKOM?

Baganue 5. (1 6amwr) Haiinure kopers ypapaerus 2°° 7% = 8%

3anmanue 6. (1 6amn) Haiiaure kopenb ypaBHenus logs(6 — x)=logs 2

3ananue 7. (1 6ann) Haiinute 3Hauenue Boipaxkenus : 2logz 8 + logs 25 + 1g 100

3amanue 8. (1 6amn) TeneBuzop y JIumel cinoMancs U moka3biBaeT TOJNBKO OJWH CIyYalHbIA KaHai. Jluma
BKJTIOYAET TEJIEBU30p. B 3TO Bpems 1o MBaAmaTé MATH KaHaJaM U3 TSTHIECSITH MOKA3bIBAIOT KHHOKOMETHH.

Haiigute BCPOATHOCTH TOI'O, YTO JIuga momazger Ha KaHall, ra¢ KOoMcausa HE UACT.

I[OHOJ'IHI/ITGJ'IBHBJI 4acCThb.



3ananue 9. (2 6amia) B nmpaBunbsHO# TpeyronbHoil nupamuae SABC K — cepenuna pedbpa BC ,

S —sepmmHa. U3BecTHO, uT0 AB =4, a SK = 12. HaiiguTe miomaas O0KOBOM MOBEPXHOCTH.

s

B

3anmanue 10. (2 6aya) HaliTu mpoMeKyTKH Bo3pacTaHus U yObIBaHus QYHKINHU y = 2x2 — 16x — 17

3ananue 11. (2 6ama) Terno nBuxkeTcs MO NPSAMON Tak, YTO PACCTOSIHUE S HAYAIBbHOM TOYKU U3MEHSETCS 10
3akony S(t)=2t3 — 3t2-, rue t-Bpemst IBMKEHUs B ceKyHAax. Haiiaure ckopocTh Tena yepes3 2 CeKyH/IbI
1OCJIe Hayaa JABMKEHHUS.

3amanwme 12. (2 6amra) B tpaneniun ABCD ¢ ocHoBanusimu BC u AD ctoponst AB, BC u CD paBHbI 25 cM,

a cropoHa AD pasHa 39 cm. Haligute cunyc yrna DAB.

3amanme 13. (2 Gamma)Teroxon MPOXOAWT MO TEUYEHUIO PEKW 0 MyHKTa Ha3HA4YeHWs 255 KM | mocie
CTOSIHKH BO3BpAIlaeTCs B MMYHKT OTMpaBieHus. HaliquTe cKOpoCTh TEIUIOXO/a B HETOABMKHON BOJIE, €CITU
CKOpPOCTh TE€YEHUS paBHA | KM/4, CTOSIHKA JUTHTCS 2 Yaca, a B IIYHKT OTIPABIICHHSI TETIJIOXOJ] BO3BPAIIACTCS
yepe3 34 yaca mocie OTIIBITUS U3 Hero. OTBET MaiTe B KM/4.

3ananue 14. (2 6amra) Pemmts ypaBHeHue: logs (x-2) + loga(x-3)=1
Bapuant Ne 6.

O0s13aTeIbHAA YACTh.

3amanue 1. Macca mensens 250 xr, a macca citoHa 5150 kr. Kakoe HauMeHbIIIee KOJJMYSCTBO TaKUX
Me€JIBEICl CMOT'YT NMEPEBECUTH CIIOHA?

3amaunue 2.

Ha rpaduke npencrasiiena 3aBUCMMOCTb TEMITEPATYPHI t BEIIECTBA OT NOTYUYEHHOTO KOJIMYECTBA TEIIOTHI
Q. M3HauanbHO BEHIECTBO HAXOIWIOCH B TBEPJIOM cocTosiHUM. Ha ropu3oHTanbHON OCH OTMEUYEHO
KOJIMYECTBO TEIIOTHI B [[KOYisX, Ha BEPTUKAJIBHON OCH — TeMIeparypa BellecTBa B rpanycax Llenbcus.

0 Q, Ax

[MTonp3ysch rpadKOM, TIOCTaBbTE B COOTBETCTBHE KAKIOMY POMEKYTKY KOJTUYECTBA TEILIOTHI
(0603HaUEeHO OYKBaMH) COOTBETCTBYIOIIYIO EMY XapaKTEPUCTHKY TeMIIepaTypbl (0003HaYeHO UpPaMu).



KosmuecTBo TEN10THI

A) Ab

b) BB

B) BI'

IpppIl

XapakTepucTHKA TeMIEpPaTypsbl

1) Temmeparypa Bo3pacTaia ObICTpee BCETO

2) Temrieparypa Obu1a MAaKCUMAIbHOM

3) TemriepaTypa ObLTa TOCTOSTHHOM JIOJIBIIIE BCETO
4) TBEpI0OE TEIO HArPEBAIOCH

3ananue 3.Ha kiemuamotii Oymaze Hapucosan kpye niowaosvio 2,8. Hatioume niowads 3axpauennozo
cekmopa.

3ananue 4. B Tabnuiie yka3zaHsbl IIeHbI (B pyOIIsix) Ha HEKOTOPBIE KaHLIEISIPCKUE TOBAphl B TPEX MarasuHax
ropoJa.

Tosap LWkoneHuk | Teopyecteo-a-Aom | Mup Kanyrosapos |
WWapukosas pyyka (wr.) 10 14 12
enesan pyuka (wT.) 12 13 15
MpocToit kaparaaw (wr.) 6 5 5
LiBeTHble kapanaawwum (Habop) 50 55 50
Tetpanb B kneTky (wr.) 5 7 6
Tetpanb B NuHeNKy (Wr.) 6 6 8

Omnpenenurte, B KAKOM U3 ATUX Mara3uHOB OKa)KETCS CaMbIM JICIIEBBIM CIIEIYIOIUI HA0Op KaHLEISIPCKUX
TOBAPOB: JBE TeJIeBbIC PYUKH, IATh MPOCTHIX KapaHamei, o JuH Habop IBETHBIX KapaHjamieH, 10 rerpaneit
B KJIETKY. B 0TBeT 3anummTe CTOMMOCTH JaHHOTO Habopa KaHIEMIPCKUX TOBAPOB B ATOM MarasuHe (B
pyOIsX).

3amanue 5. Haiiure KOpeHb ypaBHEHHSI 2°7%=0,25

3ananue 6. B tpeyronsauke ABC yron C pasen 90° . Haitnure sin B, ecau sin A= Y21,
5

3amanue 7. Haiiqure MEHBIINI KOPEHDb YpaBHEHHUs: 7" 22 =]

3amanme 8. B cpeqneM u3 1000 camoBbIX HACOCOB, MOCTYNMUBIINX B IPOJaxy, 15 moarekator. Halaure
BEPOSITHOCTH TOT'O, YTO OJMH CIIYYaitHO BHIOPAHHBIN JIJIs1 KOHTPOJIS HACOC HE MOJITEKACT.

. 2
3aganue 9. Haiinure miomaabs 0CeBOro cedeHus Konyca (B cM”), eciii obpa3syroriast Konyca paBHa 13 cm, a
JIMaMeTp ocHoBaHus paBeH 10 cwm.



3ananme 10. Haiitu npoMexxyTKu Bo3pacTaHus U yObIBaHUS QYHKIMH Y = X2 + 2x — 3

3aganue 11 Teno nBHKETCS MPSIMOJIMHEWHO O 3aKOHY X(t)=6t2+t-1. B Kakoii MOMEHT BPEMEHH CKOPOCTh
nBIOKeHUs Oynet paBHo 25 M/c? [lepemenieHne u3MepseTcs: B METPax, BpeMs - B CEKyHIaxX.

3ananue 12. Halinute HanMmeHbIee 3HaueHue QyHkuuy Y — A "—27X ma OTpe3Ke [()14].

3amanue 13. Tennoxoa MpOXOIUT MO TEYEHUIO PEKHM A0 MyHKTa HazHadueHUs 200 KM W Mociie CTOSTHKH
Bo3Bpa1uaeTc;1 B HyHKT OTHpaBHGHI/I}I. HaﬁI[HTe CKOpOCTB TCUCHHUA, CCIU CKOpOCTB TCIJIoxXo4aa B
HETMOABMKHOW BoJae paBHa 15 KkM/4, cTosHKa mmmTcs 10 YacoB, a B MYyHKT OTIPaBJICHHUS TEIIOXO]

BO3Bpamaercs yepe3 40 yacoB mocie OTIIIBITUS U3 Hero. OTBET JaiiTe B KM/4.

Bananue 14. Petuth ypasuenue:logs(5 — x) + logs(—1—x) =3



3. Kputepuu oueHUBaHUA

TpeGoBanus K BHITIOIHEHUIO 3aJaHUN 3K3aMEHALMOHHOM pabOThI:

v/ U3 TIPEJICTaBICHHOTO PEIIEHHs TIOHSTEH X0l PACCYKICHHUI 00yUaroIerocs;

v’ X0 perieHust ObUT MATEMATHYECKH TPAMOTHBIM;

v/ [pe/ICTaBICHHbIN OTBET OBUT IPABHIILHBIM;

v’ MeTon 1 popMa OMUCAHHS PEIIEHHS 3aa91 MOTYT ObITh TIPOU3BOJILHBIMH;

v/ BBINIOJIHEHHE KaXIOTO M3 3a/IaHHIi OICHUBAETCS B Gajliax.
3a mpaBWJIBHOE BBINOJIHEHUE JIIOOOT0 3aJaHHs U3 00M13aTeJIbHOW 4acTH OOydJaloUIMiics MoJydyaeT OAWH
6amn. Ecnu oOywarommiicsi MpUBOIUT HEBEPHOE PEIICHHE, HEBEPHBIH OTBET WJIM HE MPUBOIUT HHUKAKOTO
OTBETa, OH moyrydaet 0 OaJyIoB.

[lpn BeIMONHEHMH JIOOOTO 33/JaHUS  IOMOJHHUTEIBHONH YACTH HCIOJB3YIOTCS — CIICAYIOIINE

KPUTEPUU OLIEHKU 3a/IaHUM:

baaabl Kpurepun oueHKH BHINIOJTHEHHOT0 3aJaHUS
2 [IpuBeneHno BepHOe 000CHOBAHHOE PEIICHHE, IIPUBEICH PABUIIHHBIA OTBET
[IpuBeneHo BepHOE pelieHne, HO OMYIIeHA BEIYUCIUTENbHAS OMIMOKA UM OIHCKA, IPU ITOM
! MO>KET OBITh IMMOTYYCH HEBEPHBIN OTBET
0 Pemenne Hayato JIOTHYECKH BEPHO, HO AOMYIIEHA OMMOKa, TMOO0 pelieHrne He JOBEIEHO JI0
o KOHIIa, IPYU 3TOM OTBET HEBEPHBIN U OTCYTCTBYET.
0 HegepHoe penienune, HEeBEpHbIN OTBET WIM OTCYTCTBHE PELICHUS.
3ananus basuel IIpumeyanue
1-8 8 Kasx b1t mpaBuiibHBIN OTBET 1 Oain
9-14 12 Kasxp1it mpaBUiIbHBIN OTBET 2 Oaia

MakcumanbHbIi 6amt 3a paboty — 20 06ayioB

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAIILHOU cucmeme

Yucso 621108, HEOOX0AUMOE IS OJTYYeHU I
OTMETKH
OrMeTka
COYUATIbHO-IKOHOMUYECKULL .
npodhuns MexXHUuYecKutl npoguis
«3» (YIOBJIETBOPHUTEIHHO) 8-11 8-11
12-18
«4» (xoporo) (HE MEeHee OJTHOTO 3a/IaHUs 12-18
13 JOTOIHUTEIIBHOM YaCcTH )
19-20
«5» (OTIIMYHO) (He MeHee ABYX 3aJlaHui U3 19-20
JIOTIOJTHUTEITLHOU YacTH)




3.3. Kpurepuu oueHMBaHUs

1.Conepxxanne u 00beM MaTepuaia, IMOAJICKAIIErO MPOBEPKE, Ompeaensercs mporpammoit. I[pu
IMMPOBCPKC YCBOCHUA MaTCpHajla HYXHO BBIABJIATL NOJHOTY, HNPOYHOCTbL YCBOCHHUA CTYACHTAMU
TEOpUU U YMEHUS IPUMEHATh €€ Ha MPAKTHUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYalIHsIX.

2. OcHOBHBIMH (hopMaMu MPOBEPKH 3HAHUI M YMEHUM CTYJCHTOB 110 MaTEMaTHKE
SABJIIFIOTCA NMCbMCHHAA KOHTPOJIbHAA pa60Ta, CaMOCTOATCIIbHAasA pa60Ta, TCCTUPOBAHUC,
YCTHBIH OITPOC.

3. Ilpyn oneHKe NUCBMEHHBIX W YCTHBIX OTBETOB IIPENOJABATENIb B IEPBYIO OUYEpEIb YUHMTHIBAECT
MOKa3aHHbIE CTYyJIEHTaMH 3HaHUS U yMeHHs. OlLleHKa 3aBUCHUT TakKe OT HaJIM4YMs U Xapakrepa
MOIPELUIHOCTEM, NOMYIIEHHBIX CTYAECHTAMH.

Cpenu MOTPENIHOCTEH BBIACTSIOTCS OIMMOKKA M HenoueThl. [lorpenrHocTh cuMTaeTcss OMIMOKOH,
€CJIM OHa CBHJIETEIBCTBYET O TOM, YTO CTYJEHT HE OBJIAJIE] OCHOBHBIMH 3HAHUSIMU, YMEHHUSIMU,
YKa3aHHBIMH B IIpOrpamMme.

K HCAOYCTAaM OTHOCATCA IMOrpCIIHOCTHU, CBUACTCILCTBYIOIIUC O HEAOCTATOYHO IIOJIHOM WA
HEAOCTATOYHO MPOYHOM YCBOCHHU OCHOBHBIX 3HAaHUU U YMCHI/Iﬁ niim 06 OTCYTCTBHUU 3H3.HPII>1, HE
CUMTAIOIIUXCS B MPOrpaMMe OCHOBHBIMH. Heoueramu Takyke CUMTAIOTCS: MOTPEIIHOCTH, KOTOPbIE
HE TMpHUBEIM K MCKAXEHHIO CMbICIA TMOJIYYEHHOrO CTYACHTOM 3a/JaHus WIH crocoba ero
BBITMIOJTHEHUSI; HEAKKypaTHas 3alliCh; HEOpEeKHOE BHIMOTHEHHUE YepTexka.

['pannma Mexay omuOKkaMu U HEAOUETAMU SIBJISIETCS B HEKOTOPOU cTerneHu ycinoBHOM. [Ipu ogHux
0o0CTOSITENBCTBAX  JIOMYIIEHHAass  CTyJAGHTaMH  MOTPEIIHOCTb  MOXET  paccMaTpuBaThCs
npenojaBaTesieM Kak OIKOKa, B APYroe BpeMs U MpU APYTruxX 0OCTOATENbCTBAX — KaK HEJOYeT.

4. 3amaHus U1 yCTHOTO M IMMCBMEHHOI'O OIPOCAa CTYAEHTOB COCTOAT U3 TEOPETHUUECKUX BOIPOCOB U
3az1a4.

OTBeT Ha TEOPETHUYECKUIl BONPOC CUMTACTCA OE3yNMpeyHBIM, €CIH IO CBOEMY COJEPKaHHIO
MOJIHOCTBIO COOTBETCTBYET BOIIPOCY, COJEPKUT BCE HEOOXOAMMBIE TEOpeTHYecKHe (akThl M
000CHOBaHHBIE BBIBOJIbI, @ €r0 M3JI0KEHHE U MHChbMEHHAas 3aliCh MaTeMaTH4YeCKU TPAaMOTHBI U OT-
JNYA0TCA MOCIIE0BATEIbHOCTHIO U AKKYPATHOCTBIO.

Pemenue 3amaum cumTaeTcss Oe3yNmpedyHBIM, €CJIM TMPaBUIBLHO BBIOpPAH CIOCOO peIIeHHUs, camo
peIlleHHE COMPOBOXKIACTCS HEOOXOAMMBIMH OOBSICHCHUSMH, BEPHO BBIOJHEHBI HY)KHBIC
BBIUUCIICHHSI W TPEOOpa30BaHMs, MOJNYyYCH BEPHBIA OTBET, MOCIICAOBATEIFHO M aKKypaTHO 3a-
MUCAHO peIleHHE.

5. OmeHka oTBeTa CTyIEHTa MPU YCTHOM M MUCHBMEHHOM OINPOCE MPOBOAUTCS MO MATHOATUILHOMN
CHUCTEME, T. €. 32 OTBET BBICTABJISETCS OAHA M3 OTMETOK: | (T10X0), 2 (HeyAOBIETBOPUTEIHHO), 3
(YIOBJIETBOPUTEIHHO), 4 (XOpo110), 5 (OTJIIMYHO).

6. IlpenonaBarenb MOKET MOBBICUTH OTMETKY 32 OPUTMHANIBHBIN OTBET Ha BOIPOC WJIM OPUTMHAIBHOE
pElLICHHE 3a1a4, KOTOPBIE CBUIIETENBCTBYIOT O BBICOKOM MATEMAaTUYECKOM PAa3BUTHH CTYICHTA; 32
peieHue 0oJiee CI0KHON 3ajaun WIM OTBET Ha 0oJiee CI0XKHBIM BOIIPOC, MPEATIOKEHHBIE CTYICHTY
JOTIOJTHUTEIIBHO MOCJIE BBINIOIHEHHS UM 3aJaHUH.

Kputepun ommodox

K rpy0biM ommOKkaM OTHOCSTCS OIIMOKHA, KOTOpPhIE OOHApPY>KUBAIOT HE3HAHUE
CTYACHTaMU (bOpMyJ'I, paBuji, OCHOBHBIX CBOﬁCTB, TCOPCM U HCYMCHHC UX NPHUMCHATH, HC3HAHHC
NPUEMOB pEIICHUs 3334, pacCCMaTPUBAEMBIX B Y4YEeOHHMKaX, a TAaK)K€ BBIYUCIUTEIbHBIC OIIUOKH,
€CJIN OHHU HE ABJIAKOTCA OHHCKOﬁ;



K HerpyObiM ommOKaM OTHOCATCS: TOTEPsI KOPHS WM COXPAaHEHHE B OTBETE
MIOCTOPOHHETO KOPHS; OTOpackiBaHue 06€3 0OBSICHEHHI OTHOTO M3 HUX U paBHO3HAYHBIC UM;

K Hemoyeram OTHOCSTCS: HEpalMOHAIBLHOE PEIICHHUE, OMUCKH,  HEJO0CTaTOUYHOCTb
WJIM OTCYTCTBHUE TTOSICHEHU, 000CHOBAHU B PEIICHUSX.

OueHKa yCTHBIX OTBETOB

OTBeT OLICHUBAETCSI OMMEMKOU «5», ECIIA CTYACHT:

MIOJTHO PacKphlI COJEpKaHUE MaTepualia B 00beMe, MPe1yCMOTPEHHOM ITPOTpaMMOii U yueOHUKOM,
U3JI0KHWJI MaTepral rPaMOTHBIM SI3bIKOM B OIIPEJIEIEHHON JIOTHYECKOH MOCIe0BaTEIbHOCTH, TOUHO
HCIOJIb3YSl MAaTEMATUUYECKYIO0 TEPMUHOJIOTUIO U CUMBOJIUKY;

IIPAaBUJILHO BBIIOJIHWI PUCYHKH, YEPTEKH, IPaMKH, COMYTCTBYIOIIUE OTBETY;

NOKa3aJl YMEHHME WJUIIOCTPUPOBATh TEOPETHUECKUE TIOJOKEHUS KOHKPETHBIMHM IIpUMEpaMH,
IMPUMEHSATh UX B HOBOW CUTYallUU IPH BBIOJHEHNHU MPAKTUYECKOTO 3a1aHMs;

IPOJIEMOHCTPUPOBAJ YCBOECHHE PAHEE M3YYEHHBIX COMYTCTBYIOLIMX BOIPOCOB, C(HOPMUPOBAHHOCTH U
YCTOMUMBOCTB UCIIONB3YEMBIX MIPH OTPAOOTKE YMEHHI U HABBIKOB,

OTBEYAJl CAMOCTOSITEIbHO 0€3 HaBOAAIIMX BOMPOCOB IpernoaaBarens. Bo3MOXHBI oOgHa - JBE
HETOYHOCTH TPU OCBEIIEHUH BTOPOCTENIEHHBIX BOIPOCOB WJIM B BBIKJIAJKaX, KOTOPBIE 00YJaIOLIHIiCs
JIETKO MCIIPABMJI 110 3aMEUYaHMIO NTPETOAaBaTENs.

OTBeT OLIEHUBAETCS OTMETKOM «4», €CIM OH YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHHMSIM  Ha OLCHKY
«5», HO IIPU HTOM UMEET OJINH U3 HEAOCTATKOB!

B M3JIOKEHUU JOIYIICHBI HEOOIBIIHNE MPOOEITbI, HE NCKA3UBIIIME MATEMAaTHIYECKOE COIEPIKaHHE
OTBETA;

JOTIYIIEHBI OJTMH — JIBa HEJIOYETA MPU OCBEIICHMH OCHOBHOTO COZIEP>KaHUsI OTBETA, UCIIPABICHHBIC 110
3aMEYaHHIO TIPETI01aBaTelIs,

JOTTYIIIEHBI OIOKa 1k 6oiee ABYyX HEJ0YETOB IIPH OCBEIICHUN BTOPOCTEIICHHBIX BOITPOCOB HITH B
BBIKJIAJIKAX, JIETKO UCIIPABJIECHHBIE 110 3aMEYaHHIO ITPETO0/1aBaATEIIs.

OT1MmeTKa «3) CTaBUTCS B CIAEAYIOMNX CIy4asx:

HETOJIHO WJIM HEMOCJEIOBATEIBHO PACKPBITO COACp)KaHWE Marepualia, HO IIOKa3aHO ooiiee
IMOHUMAaHHEC BOIIPOCa U NPOACMOHCTPUPOBAHBI YMCHUSA, HOCTATOYHLIC IJIA I[aJ’II:HeﬁH.IeI‘o YCBOCHUSA
mporpaMMHOTO Matepuana (ompenencHHble «TpeOoBaHHSIMH K MaTeMaTHYECKOW IOITOTOBKE
00yUaIOIIUXCsI»);

UMENUCh 3aTPYAHEHUS WM JIONMYUICHbl OIIMOKM B OINpPENEJICHUU MOHATUH, HCIOIb30BAHUU
MaTEMaTUYECKONM TEPMHUHOJIOTUH, 4YEpTEXaX, BBIKJIAIKAX, HCIPABJICHHBIC IIOCIE HECKOJIBKHX
HABOJALIUX BOIIPOCOB IPEIIONABATENS;

CTYZEHT HE CIPAaBWICI ¢ IPUMEHEHUEM TCOPUU B HOBOW CUTYALIMH IIPU BBIIIOJHEHUH IIPAKTUYECKOTO
3aJJaHMsl, HO BBIITOJIHWII 331aHUs 00513aTEILHOTO YPOBHS CII0KHOCTHU TI0 JAHHOW TEME;

IpY 3HAHUU TEOPETUYECKOro MaTepHala BbIABIEHA HEJOCTAaTO4YHAs C(hOPMUPOBAHHOCTh OCHOBHBIX
YMEHUI U HAaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEIYIOLIUX CIy4asK:



®  HE PacKpBITO OCHOBHOE CO/ICpKaHKe YIeOHOTO MaTepurara,
e O0HApY)KEHO HE3HAHHWE WJIM HETMOHMMAaHUE CTYJCHTOM OOMbINel Wiu Hanboyee BaKHOH YacTH
y4eOHOTO MaTepuana;
® JIOMYyIIEHBI OMMOKKA B ONPEACICHUH TIOHSTHIA, TIPH UCTIOJIH30BAHUN MaTEMAaTUYECKON TEPMUHOJIOTHH,
B PHCYHKAax, UYepTexkax WU TrpaduKax, B BBIKIAJKaX, KOTOPhIE HE HCIPABICHBI MOCIE HECKOIBKHX
HABOJISIIIUX BOIIPOCOB MPEIOIaBaTeIsl.

OtmeTka «1» cTaBUTCS, €CIIH:

® CTYJEHT OOHapy>KWJI MOJIHOE HE3HAHKE M HETTOHUMAaHNE U3y4aeMoro y4eOHOro Matepualia uin He
CMOT OTBETUTbH HU Ha OJIMH U3 NIOCTABJICHHBIX BOMPOCOB MO U3y4aeMOMY MaTepHaly.
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