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I. Tlacmopt ®OC (¢poHAa OLIEHOYHBIX CPEICTB) TUCHUILINHBI «MaTemMaTuka»

KOHTpOJIbHO-U3MEPUTENTbHBIE ~ MaTepHAIIbI MpeAHa3HAYEHbl JUISl KOHTPOJS W OLEHKHU
00pa3oBaTeNbHBIX JOCTMDKEHUH CTYIEHTOB, OCBOMBIIMX MPOrpaMMmy Yy4eOHOW JAUCIUTUIMHBI
«MartemaTHuka.

®OC BKIIOYAIOT KOHTPOJIBHBIE MaTEpUajbl JUIsl MPOBEIEHUS TEKYIIEr0 KOHTPOJISI M UTOTOBOMU
aTTecTaluu B popMe FK3aMeHa.

®OC pa3paboTaHbl Ha OCHOBAHUU:

OCHOBHOI1 MpoeccnoHanbHOi 00pa30BaTENbHOM MPOrpaMMBbI 110 HANIPaBJICHUIO MOATOTOBKH Mpodeccuun
CIIO 09.01.03  Omeparop nHGOPMAIIMOHHBIX CHCTEM B PECYPCOB



2. Pe3yJibTaThl 0CBOCHUS Y4EeOHOM TMCUMILTHHbI

B pesympraTte  ocBoeHHMs  y4eOHOW  MUCHUIUIMHBI  CTYACHT JOJDKEH — 00llagarth  oOImMH
KOMITETECHITUSAMU, BKJIFOYAIOIUMH B €051 CIIOCOOHOCTD:

OK 1. Beibupatb criocoOsl perieHus 3a1a4 npophecCuOHaIbHON 1A TeIbHOCTH IPUMEHUTENEHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 2. Ucnonp30BaTh COBpEMEHHbBIE CPECTBA MOMCKA, aHATTN3a U UHTEPIpeTalui nHpopManuu u
MH(POPMAIMOHHbBIE TEXHOJIOTUH JUISI BBIMIOJIHEHUS 3a/1a4 MPO(PECCUOHATBHON 1EATEIIbHOCTH.

OK 3. IInannpoBath U peaqTu30BbIBaTh COOCTBEHHOE MPO(ECCHOHANBHOE U JINYHOCTHOE Pa3BUTHE,
MPeNNPUHUMATEILCKYIO I€ATEIbHOCTD B PO eCCHOHATbHON cdepe, UCTI0Nb30BaTh 3HAHUS N0 (PHHAHCOBOMN
IPAMOTHOCTH B Pa3JINYHbIX )KU3HEHHBIX CUTyalUsX.

OK 4. D¢ddexTnBHO B3anMOAeiCTBOBATh M padOTATh B KOJUIEKTUBE U KOMAH/IE.

OK 5. OcyuiecTBiATh yCTHYIO M IUCBMEHHYI0 KOMMYHUKALIMIO HAa TOCYJapCTBEHHOM s13bIke Poccuiickoit
denepanyy ¢ y4eToM 0COOCHHOCTEN COLUAIBHOTO U KYJIbTYPHOIO KOHTEKCTA.

OK 6. IIposiBIsTh rpa’kJaHCKO-IIaTPUOTUYECKYIO MTO3ULINIO, IEMOHCTPUPOBATH OCO3HAHHOE [TOBEICHNE HA
OCHOBE TPAJUIIMOHHBIX O0IIEUETI0BEYECKUX [ICHHOCTEH, B TOM YHUCIIE C YYETOM FrapMOHHU3AIUN
MEKHAI[MOHAIBHBIX ¥ MEXKPEIUTHO3HBIX OTHOIICHUH, TPUMEHSATh CTaHAAPThl aHTUKOPPYIIIMOHHOTO
MTOBEJICHHUS.

OK 7. ConeiicTBOBaTh COXpaHEHHIO OKPYIKaIOLIEH cpefibl, pecypcocOepekeHHI0, IPUMEHITh 3HaAHUS 00
M3MEHEHHMH KJIMMaTa, IPUHIUIIBI OEpeKITMBOTO POU3BOACTBA, 3(PPEKTUBHO NCHCTBOBATH B UpE3BBIYAMHBIX
CUTYyalHsX.

OK 8. Ucnonb3oBath cpencTBa (prU3MUECKON KyJIbTYphI ISl COXpaHEHUS U YKPETIJICHHS 3/10POBbSI B
nporiecce Npo(ecCHOHANTBHOM NeSTeTbHOCTH U O IepKaHus HEOOXOJMMOTO YPOBHS (PH3UUECKOM
MOJITOTOBJICHHOCTH.

OK 9. [Tonb3oBaTbes npodeccHoHaNbHON TOKYMEHTANENH Ha TOCYAapCTBEHHOM M MHOCTPAHHBIX S3bIKaX.

PesynbpTaTomM ocBOCHMS AUCHMILIUHBI SBJSIETCS MOJydeHUe (OCBOGHUE) 3HAHUN U YMEHUI

Pe3yabTarsl 00yyeHus

Iloka3aTe/u OlleHKHU pe3yJabTaTa
(ocBOEHHBbIEC YMEHHUS, YCBOCHHbIE 3HAHMS)

YmMmenus:
pelmaTs JIMHEWHBbIC U KBaPATHBIC YPABHCHUS U IIOJIy4eHUE KOPHEH JIMHEHHBIX U KBaJPaTHBIX
YpaBHEHUS, CBOJSIINECS K HUM; YpaBHEHUH W YpPABHEHMH, CBOASIIUXCA K

HUM, OOOCHOBaHME BBIOOpa (opmyn ams
pemieHns  KBaJpaTHBIX  ypaBHEHHH U
HETIOJIHBIX KBAJPAaTHBIX YPaBHEHUN;

BBITIOJIHATEL JNEHUCTBUS C NEHMCTBUTEILHBIMUA YHCIAMHU, | BBINOJHEHUE ISCHCTBHIU C JCHCTBUTEIHHBIMHU

IMOJIB30BATbCA KaJIbKYIIATOPOM JIA BI)I‘II/IC.TICHI/II‘/'I, qyucJjiaMu, JACMOHCTpalusd YMCHI/II\/II
HaxoauTb HpI/I6JII/DKéHHI>Ie BBIYHCIICHHUA, HCIIOJIb30BaHUA KaJIBbKYJIATOpA JJIs
BBIUHCIICHHI n HaXOXJICHUA

npUOIMKEHHBIX BBIUUCIICHHUIA;




peuiaTb JIMHEWHBIC U KBaJApaTHLIC HCPABCHCTBA,
CUCTCMbI HCPABCHCTBA,

U3JI0KEHUE OCHOBHBIX JTalOB  PELICHUS
JUHEHWHBIX M KBAJpPATHBIX HEPABEHCTB M WX
CHCTEM;

MPOU3BOJUTH JCHCTBUS C BEKTOPAMU; dbopMynupoBaHHE TIPaBUI  CIOXKEHUS W
BBIYUTAHUS BEKTOPOB, JEMOHCTpALIMS
YMEHHI  BBINOJHEHUS NEUCTBUM  HaQX
BEKTOPAMU;

HCIIOJIh30BaTh CBOMCTBA JIEMEHTAPHBIX (DYHKIMH NP | U3TI0KCHHE CBOICTB byHKIMHA u

pEIIeHNH 3a/1a4 U yIIPaKHEHHUI; JIEMOHCTpAaIUs MOHUMAaHHUSI ux
UCIONIb30BAaHUsl TpPU pEHIeHHH 3a7ad MU
YIPaXHEHU;

BBHITIONHSATh TOXJIECTBEHHBIE MPEOOPa30BaHUS CO MPUMEHEHUE TOXIECTBEHHBIX

CTETIEHHBIMH, JIOTapU(PMHUUECKUMU U npeoOpazoBaHuit Hajl CTETIEHHBIMH,

TPUTOHOMETPUYECKUMH BBIPAKECHUSIMU; JorapuPpMHUIECKUMU u
TPUTOHOMETPUYECKIUMHU BBIPKEHUSIMH,
o0ocHOBaHMe  BbIOOpa  GOpMYNIBl  WIH

cBoMcTBa (PYHKIUHN 111 MpeoOpa3oBaHUs;

CTPOUTH rpaduku
JoTapu(PMUIECKUX "
(GyHKUIMH, BBIIOTHATh UX MPeoOpa3oBaHMS,

IIOKa3aTCJIbHbIX,

TPUTOHOMETPHUUECKHUX

CO3J1aHuE rpadukoB MOKa3aTeIbHBIX,
jgorapu(pMUUECKUX U TPUTOHOMETPHUUECKUX
byHKIMH, JE€MOHCTpaLIUs yMEHUHI
BBITIOJIHEHHSI  MpeoOpa3oBaHuii  rpaduKoB
Takux (yHKIUH;

BBIUUCIIATH IMPOU3BOAHBIC U HGpBOOGp@BHBIC,

MOJIYYCHHUC IMPOU3BOAHBIX U HGpBOOGpaSHBIX

onpeAeEHHbIE UHTETPaibl, IPUMEHSTh HEKOTOPBIX byHKIHH, MOCTPOECHUE

ONpEEIEHHBIM UHTETPAN Ul HaXOXKACHUS KPUBOJIMHEHHON Tpalelun, HaX0XICHUE €€

IJIONIaAN KPUBOJMHEHNHON Tpamneuuu; IJIOMAAM €  TOMOIIBID  OMPEAEIEHHOTO
WHTErpaa;

MPUMEHSTh CBOMCTBA MPAMBIX U IJIOCKOCTEH B 000CHOBaHHE CBOWCTB  TMPSAMBIX U

MPOCTPAHCTBE TIPU PEIICHUH 3ajad;

IUIOCKOCTEH B MPOCTPAHCTBE MpPU PEIICHUU
3a71a4;

1/1306pa>1<aTL reOMCTPHUYCCKUC TCJIa HA ITNIOCKOCTHU U
B IPOCTPAaHCTBC, CTPOUTh HUX CCUCHUS ITJIOCKOCTBIO;

JIEMOHCTpALUS YMEHHI MIOCTPOEHUS
FEOMETPUYECKUX TE€JI M UX CEYEHHH Ha
IJIOCKOCTH U B IPOCTPAHCTBE;

pemaTh 3a7a4il Ha BBIYUCIICHHE TUIOMIAICH
MMOBEPXHOCTEH U 00BEMOB T€OMETPUUCCKUX TEIT,

omnpeneneHue (GOpMyNbl IS BBIYHCICHUS
wionaned 1 00bEMOB reOMETPHUUECKHUX Tell,
MPUMEHEHUE UX ISl PEUICHUs 3a/1ay;

YMETh MPUMEHSITH OCHOBHBIC IOJOKEHUS TEOPUU
BEPOATHOCTEN U MAaTeMaTUYECKOW CTaTUCTUKHU B
PO ECCHOHABHON JEATEIHHOCTH.

BBIICJICHUE OCHOBHBIX JJIEMEHTOB TEOPHH
BEPOATHOCTEU u MaTeMaTU4eCKON
CTaTHCTHKH, PEIICHUE IPAKTUYECKUX 3a/a4.

3HaHuA:

OCHOBHBIC ()YHKIIMH, UX TPa( UK U CBOWCTBA;

nepevrciIeHue OCHOBHBIX  (YHKIIHIA,
dbopMynupoBaHHEe WX CBOWCTB, OIHCAHHE
mpolecca nocTpoeHus rpaduKoB;

OCHOBbI U PEepeHITnaTbHOTO W HHTETPAIbLHOTO

dbopMyIpoBaHHe TIPaBHII
muddepeHMaTbHOTO |

u  popmyn
UHTETPAJILHOTO




HCYHUCIICHUM; HCYMCIICHUI;
H3JI0KESHHE aJrOPUTMOB CIICHUS
AITOPUTMBbI peleHus TPUTOHOMETPUUYECKUX, p p
N TPUTOHOMETPUYECKUX, [OKAa3aTEIbHbIX U
MOKAa3aTeIbHBIX, JOTapU(PMHUUECKUX YpaBHCHUU U .
Jorapu(MHIECKIX aBHEHMM u
HEPaBEHCTB; pud yp
HEPaBEHCTB;
. o OIPEICIICHUE OCHOBHBIX CBOICTB
OCHOBHBIE CBOWCTBA AJIEMEHTAPHBIX (DYHKITHIA; pel N
3JIEMEHTAPHBIX (QYHKIIHIA;
OCHOBHBIC TIOHATHS BEKTOPHOU aJIreOpEI; dbopmyaupoBaHue onpeaeneHuin u

BBIJICJIEHUE OCHOBHBIX ITOHATHI BEKTOPHOU
anreOphI;

N 000CHOBaHHE OCHOBHBIX MOHATUAN
OCHOBBI JIMHCWHOM aJireOphI; o
JUHEWHOU anreOpsl;
y3HaBaHHE TEOMETPUICCKUX TEN,

OCHOBHBIC ITOHATHUSA U OIIPECACIICHUA CTCPCOMCTPUHN,

dbopMynTUpOBaHUE OCHOBHBIX TMOHSATHH H
ONpENIETICHUN CTEPEOMETPUH;

CBOWCTBA T€OMETPUUYECKUX TEJI U TOBEPXHOCTEH;

MEPEYUCIIEHNE CBOMCTB Fr€OMETPHUUECKUX Tell
1 X TTIOBEPXHOCTEN;

N N .. BbIJIEJICHUE OpMYII IJI0IIAEH
dbopMyIbl TIIOIMAAEH TMOBEpXHOCTEH U OOBEMOB; a . ,fb PMY. s
MOBEPXHOCTEH M 00BEMOB;
U3JI0KEHU HOBHBIX MTOHSATUI
OCHOBHBIC IIOHATHS KOMOHHATOPHKH; CTATHCTHKH, | oo oHie OCHO 0
KOMOMHATOPUKH, CTAaTUCTUKU U  TEOPHUH

TEOPUHU BEPOATHOCTEH.

BEPOSATHOCTEH.




3.OneHka ocBoeHHs Y4eOHOM TUCHHMIIIMHBI

3.1. ®opMBbI KOHTPOJISI M OLIECHUBAHUSA 3JIEMEHTOB Y4eOHOM JUCHUILIUHBI

@opMBbI KOHTPOJIS U OIlEHUBAHUS
JJieMeHT y4eOHOo
. TemaTnuecknii HToroewlii
AMCHHILTAHBI Texkymmii KOHTPOJIb
KOHTPOJIb KOHTPOJIb

Pasnea 1. [loBTopenue kypca | Omnpoc, KontponbHas
MaTeMaTHKH OCHOBHOM CaMOCTOSITEbHAS pabora
HIKOJIbI pabota
Paznen 2 Ilpambie u Omnpoc, KontponbHas
IUIOCKOCTH B IPOCTPAHCTBE | MaTeMAaTUYECKUH. pabota

JUKTAHT,

CaMOCTOSITENIbHAS

pabora
Pasnen 3. Koopaunarsl u Omnpoc, KontponbHas
BEKTOPLI TECTUPOBAHUE, pabora

CaMOCTOSITENIbHAS

pabora
Pazgen 4. OcHoBbl | Onpoc, KonTponpHas
TPUTOHOMETPHH. TECTUPOBAHUE, pabora
Tpuronomerpuyeckue CAMOCTOSITENbHAS

HKIUH

hynkn pabota
Paszgea S. Omnpoc, [TpakTrueckas
KomnuexcHsble unciia TECTUPOBAHUE, pabota

CaMOCTOSITENIbHAS

pabora
Pasnen 6. IlpousBognas | Ompoc, Kontponphas
¢pyHKIMY, ee NPUMEHEHHE TECTUPOBAHUE, pabora

CaMOCTOSITENIbHAS

pabota
Pazgen 7. Omnpoc, KontponbHas
MHororpaHHUKH U TeJjia TECTHPOBAHUE, pabora
BpallleHust

CaMOCTOSITENIbHAS

pabota
Paznen 8. Omnpoc, Konrtponphas
IlepBooOpasnasi  QyHKUMH, | TECTUPOBAHUE, pabora
€€ IpuMEHeHHE CaMOCTOSITENIbHAS

pabota
Paznen 9. Omnpoc, KontposnbHas
Crenenn U KOPHH. | TECTUPOBAHUE, pabota
Crenennast pyHKuus CaMOCTOSITENIbHAS

pabota




Paznen 10. Iloka3zareabHas Omnpoc, KontposnbHas
byHxums TECTUPOBaHUE, pabota

CaMOCTOSITENIbHAS

pabora
Paznen 11. Jlorapugmbel. Ompoc, Kounrponbshas
Jlorapupmmyeckas TECTUPOBAHUE, pabora
$ynxuus CaMOCTOSTEIbHAS

pabora
Pazgen 12. Ompoc, KontposnbHas
MHo:xecTBa. J1eMeHThI TECTUPOBAHUE, pabota
Teopuu rpagos CaMOCTOSITENIbHAS

pabota
Pa3nes 13. DiieMeHTBI Omnpoc, KonTponpHas
KOMOMHATOPHKH, TECTUPOBAHUE, pabora
CTATUCTUKHU M TEOPUH CAMOCTOSTENbHAS
BepOATHOCTEI pabora
Pa3nes 14. YpaBHeHnus u [IpakTnyeckas OK3aMeH
HEepaBeHCTBa pabota

Tunsl 3axanuii 1151 TEKYIIero KOHTPOJIsI U KPUTEPHH OLIEHKH

Hpe,Z[MeTOM OLCHKHU OCBOCHHA NUCHUIIIMHBI ABJIAIOTCA YMCHUSA, 3HAHU, 06H_II/IG KOMIICTCHIIUU,

CITOCOOHOCTD IIPUMCHATH UX B HpaKTquCKOﬁ JCATCIIBHOCTH U HOBCCILHCBHOﬁ KH3HH.

e Tun (Bua) IIposepsiemblie 3HAHUSA U Kpurtepun onenku
3a/IaHus yMeHHUsI
Tectbl 3HaHuEe OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTeMaTUKU «» - 71 - 89% npaBUIIbLHBIX OTBETOB
1 «3» - 51 —70% npaBUIBHBIX OTBETOB
«2» - 50% 1 MeHee MpaBUIbHBIX
OTBETOB
Y CTHBIE OTBETHI 3HaHuE OCHOB VYCTHBIE OTBETHI Ha BOIPOCHI JOJIKHBI
2 MaTeMaTHKU COOTBETCTBOBATh KPUTEPHUSIM OLICHUBAHUS
YCTHBIX OTBETOB.
KonTtponbHas 3HaHue ocHOB MaTeMaTtuku | «5» - 100 — 90% npaBuIbHBIX OTBETOB
(camocTosITeTbHA | B COOTBETCTBHH C «» - 71 - 89% npaBUIILHBIX OTBETOB
3 | s1) pabota IIPOMICHHON TEMOH U «3» - 51 —70% npaBUIBHBIX OTBETOB
YMEHHS TPUMEHEHUS «2» - 50% 1 MeHee npaBUIIbHBIX
3HAHUU Ha IPAKTUKE OTBETOB
CocraBinienue YMenne opueHTHpoBaThCsA B | COOTBETCTBUE CONEPKAHUS PAOOTHI,
KOHCIIEKTOB, UHPOPMAITMOHHOM 3asiBJICHHOH Teme, mpaBuiiaM opopmIieHus
4 pedeparos. MIPOCTPAHCTBE, COCTABJIATh | paOOTHI.

KOHCIICKT.
3HaHUE MPABUI
odopmieHus pedepaTos.




IIpakTnyeckue
paboThI

YMeHue IPUMEHSTh
HOJIy4dEeHHbIE 3HAHUS Ha
IIPAKTHKE.

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«» - 71 - 89% npaBUIIBHBIX OTBETOB

«3» - 51 —70% npaBUIbHBIX OTBETOB

«2» - 50% n MeHee npaBUIbHBIX
OTBETOB




3.2. TunoBble 3aJaHUA VI OEHKH YCBOCHHS Y4eOHOM IMCIUIINHBI.

3.2.1. 3apaHus A9 TEMATHYECKOT0 KOHTPOJIS (KOHTPOJIbHbIE pa0d0oThI)
Kpurepun ouneHKH KOHTPOJIbHOH PadoThI

OcHoBHBIE TpeOOBaHMS K BBITOJHEHHIO 33/JlaHUM KOHTPOJIBHOU pabOThI:
— X0 pCHICHUA MATCMATUYCCKHU FpaMOTHBIﬁ n HOHHTHBIﬁ;
— MIPEJCTaBIICHHBIN OTBET BEPHBIN;
- MCTO U (bopMa ONmrcCaHud pCIICHUSA 3ala4u MOT'YT 6BITB IMPOU3BOJIbHBIMU
— BBITIOJIHCHUEC KaXKA0I0 U3 3aHaHHﬁ OLCHUBACTCA B 6am1ax.

3a mpaBUIILHOE BBITIOTHEHHUE JTI000TO 3a1aHusl YPOBHs 1 CTyACHT mojiydaeT oauH 0ani. B 3amanusx
C BBIGOpOM OTBETA, C KpaTKUM OTBETOM HJIM Ha YCTAHOBJICHHUEC COOTBCTCTBHUA, CTYACHT IIOJIYYacT OAMH
0aJ1J1, COOTBETCTBYIOLIUI JaHHOMY 3aJJaHUIO, €CJIM yKa3aH HOMEpP BEPHOIO OTBeTa (B 3a/1aHUAX C BHIOOPOM
OTBETa), WJIM BIHMCAH BEPHBIA OTBET (B 3aJaHUSIX C KPATKHUM OTBETOM), WJIM MPAaBUIBHO COOTHECEHBI
OGBGKTBI ABYX MHOKCCTB H 3allMCaHa COOTBCTCTBYIOIIAA ITOCICAOBATCIBHOCTDH HI/I(bp (B 3alaHUuAX Ha
YCTAHOBJIEHHE COOTBETCTBUS). [IpH BBHIMONHEHUM TAaKUX 3aJaHUN, TJ€ HEOOXOIUMO TPUBECTH KpPATKOE
perieHue, 3a HEMOJHOE PEIICHUE 3a/aHus (BhIUMCIUTEIbHAs OomuOKa, onrcka) BbicTaBisercs 0,5 Oamma.
Ecnu cTygeHT mpuBOIUT HEBEPHOE pelIeHHE, HEBEPHBIH OTBET WM HE MPUBOAMT HHUKAKOTO OTBETa, OH
nony4aet 0 6ayios.

[Tpu BBIMOMTHEHUH JIOOOTO 3aJaHKsl YPOBHSA 2 Wi 3 HCIONIB3YIOTCA CIEAYIOIINE KPUTEPUN OIICHKH

3aJaHUN:
Banianl Kpurepun onieHKH BbINOJIHEHHOT0 32 JaHUS
3 Haiinen npaBWIBbHBII XOJ pEIIEHUS, BCE €ro IIard  BBINOJHEHbl  BEPHO U TOIYYEH
[IPaBUJIbHBIN OTBET.
2 [IpuBeneHo BepHOE pelieHue, HO JOMYIIeHA BEIYMCINTENbHAS OMIMOKA WIIM ONKCKA, IPH 3TOM
MOYET OBITh MOY4€H HEBEPHBI OTBET
1 Pemienne Ha4yaTo JOrMYeCKH BEPHO, HO JOMYIIEHA OIMOKa, MO0 pEelIeHne He T0BEIEHO 0
KOHIIa, ITPY TOM OTBET HEBEPHBIN WIIA OTCYTCTBYET.
0 HesepHoe pemienue, HEBEpHBIN OTBET WU OTCYTCTBUE PELLCHUS.

Jlnst KakJol KOHTPOJIBHOM paboThl pa3paboTaHa IIKana IepeBoa 0auioB B OTMETKH, TIE YKa3aHo,
CKOJIBKO 0aJsIOB JOCTaTOYHO HAOpaTh, YTOOBI MOIYYUTHh Ty WM WHYIO MOJOXKUTEIBHYIO OICHKY, KOTOpas

COCTaBJIEHA B COOTBETCTBUU C TAOJIHUIIEN.

[Ipouent KauecTBeHHas oOlleHKa WHIWBUIYaJIbHBIX 00pa30BaTEIbHBIX
PE3yIBTAaTUBHOCT | JOCTHIKEHUI

u (MpaBUIBHBIX .

OTBETOR) Oayu (OTMETKA) BepOaTbHBIN aHAJIOT

90 + 100 5 OTIIUYHO

71 +89 4 XOpOIIO

51+70 3 YAOBJIETBOPUTETHEHO

Menee S50 2 HE YJOBJIETBOPUTEIHLHO




KonTpoabHas padora

CraproBasi ITMarHOCTHKA

1 BapuanT
Yacrs 1
1. Pemuts ypaBHeHue X(x —5) = —4
a)d4ul 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. Beramemuts (L—1):(1-0,2) — 323
5 6 24

a) 3L 6) 3.9 B) —31L r)4 m) 21
12 12 12

5.,-8
19 a

4. IlpeactaBuTh B BUJI€ CTENIEHU U HAWTHU 3HAYEHUE BbIPAKEHUS a_znpn a=6.
=

a) 6 6)—1 B) 4 r) -6 m L
6 6

5. Tloctpouts rpaduk pyHkuuu y = 2x + 1

Yacrn 2

6. B npsMoyroiabHOM TpeyroibHHUKE rUIoTeHy3a paBHa 10 cM, a oguH u3 katetoB 6 cMm. Halitu BTOpoOii
Karer.

a)4 cm 0) 16 cm B) 8 cM T) V136cM ) 10 cm

7. baHk BbITUTauMBaeT €xerogHo 8% ot cymMsbl BKiIaaa. Kakoil ctaHeT cymma yepes roj, eciu
MepBOHAYAIbHBIN BKIa cocTaBisut 7600 pyoeit?

2) 8208 py6 6) 608 py6 B) 8200 py6 1) 7600 py6 11) 8000 py6

8. YIpoCTUTh BbIpAXKEHHE & — ——
a—b atb

CraproBasi ITMarHOCTHKA

2 BapHaHT



Yacrte 1

1. Pemurs ypaBHenue x(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. Borumcouts (2:2— 1):8 +1
(7 3 “r*) 1T

35

2) = 6) 1 B)—3L r)-1 n)2=

7.~—3
19 C
4. IlpenctaBuTh B BUJE CTETICHU U HAWTU 3HAYEHUE BhIPAKEHUS C_6an c=4.
C

a) 16 6)—% B) 4 r)-16 n)t

5. THocrpouts rpaduk pyHkuuun y = —2x + 1

Yacrn 2

6. B npsMoyroiasHOM TpeyroJibHUKE TUNoTeHy3a paBHa 10 cM, a onuH u3 katetoB § cM. Halitu BTOpOi
Karer.

a)4 cm 0) 6 cm B) 8 cM T) V136cM 1) 10 cm

7. baHK BbIIUIaYMBAET €XerogHo 8% oT cymMMbl BKIaaa. Kakoit ctaneT cymMa yepes rof, eciu
MepBOHAYAIbHBIN BKIa cocTaBisut 8600 pyOeit?

a) 8208 pyo 0) 688 pyd B) 9288 py0 r) 8600 pyo 1) 8000 py6

8. VYmpocTuTh BbIpaXkeHue *=¥ — Y
xty  x—y

Kpurepun onieHKH caMOCTOSITEIbHOM padoThI

Saganus bamnwl [Ipumeuanue
1,2,3,4,5 5 Kasxxnprit mpaBuiibHBIN oTBET 1 Oayn
6,7,8 6 Kasxpiii mpaBuibHBIN 0TBET 2 Oasia

MakcumanbHbIi 6amt 3a padoty — 11 6assi0B



IlIkaja nepeBoaa 6a1JI0B B OTMETKH

OrMmeTka Yucio 62717108, He00X0AUMOE IS TOJIYYCHHS OTMETKH
« 5» (0TIM4YHO) 11
« 4» (xoporio) 8-10
« 3» (YIOBJIETBOPHUTEILHO) 6-7
« 2 « (HeyJOBJIETBOPHUTEIHHO) Memnee 6

KonTposbHas padora
Tema «IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE»

Henb: mpoBepka 3HAHUN U NPAKTUYECKUX YMEHUU CTYIEHTOB.
1 Bapuant

1. Kaxum 06pa3om MOKHO 33/1aTh IJIOCKOCTH?

2. Kaxk mMoryT ObITh pactosioKeHbI IpsiMast M MJIOCKOCTh?

3. Han xy0 ABCDAB|C:D:. [lepeuncnure pedpa, KOTOpBIE JeKaT Ha MPSIMBIX, IEPECEKAIOIIUXCS C
npsamoit AA1.

4. CdhopmynupyiiTe mpu3HAK NapaUICTLHOCTH MPSMOU U TITOCKOCTH.

e

Kakue Gurypsl MOTyT MOTy4aThCsl B CEYCHUU TPEYTOIbHOM MPU3MBI TNIOCKOCTHIO?

6. Touxa C nexut Ha oTpe3ke AB. Uepes Touky A npoBejieHa IJI0CKOCTh, a uepe3 Touku B u C —
MapajiebHbIE PSMBIE, TEPECEKAIOIINE ATY MIIOCKOCTh COOTBETCTBEHHO B Toukax B u Ci. Halinure
nuny otpeska CCy, ecmu AC:CB=3:2 u BB1=20cm.

7. CpenHsia TUHUS TPANEUU JEKUT B TIIOCKOCTH o. [TepecekaroT i npsamsbie, CoaepKaliie ee
OCHOBaHWUS, TNIOCKOCTH 07 OTBET 00OCHYATE.

8. Hapucosarts: [Ipsmas 1€KUT B IUIOCKOCTH.

9. Hapucosars: /IBe npsiMele, Jiexaliye Ha OAHON IIOCKOCTH, TapajlIebHbl TPETHEH MPSAMOI,

JeXalle Ha Ipyrou ioCKOCTH.

2 BapuaHT

Kak MoryT OBITh pacroiosKeHbl 1B IIOCKOCTH?

Kak MoryT OBITh pactosioskeHsbl 1B€ MpsiMble?

Han ky6 ABCDABCiD;. HazoBute pedpa, mapamienbabie pedopy AA;.

ChopmynupyiiTe MpU3HAK MapaLICILHOCTH ABYX IUTIOCKOCTEH.

Kakue ¢urypsl MOTyT nosy4yaThCsi B CEU€HUU Ky0a MII0CKOCThI0?

Touka C nexut Ha oTpeske AB. Uepes Touky A mpoBeieHa IIOCKOCTh, a yepe3 Touku B u C —

AN e

napajuleNIbHbIE IPSIMBbIE, IEPECEKAIOLINE Ty INIOCKOCTh COOTBETCTBEHHO B Toukax Bi u Ci. Haiinure
Ry otpeska CCy, ecnu Touka C — cepeauna otpe3ka AB u BB1= 7cm.

7. Touku A u B nexar B mi10cKocTH 0, a Touka C He JISKUT B 3TOM MIIOCKOCTHU. JloKakuTe, 4TO mpsimasi,
npoxosuias uepes cepeannsl orpe3koB AC u BC, napanenbHa M10CKOCTH Q.

8. HapucoBaTk: npsimMas ¥ INIOCKOCTh UMEIOT TOJIBKO OJTHY OOIIYIO TOUKY, T.€. IepeCceKatoTCs

9. HapucoBars: npsiMast ¥ INIOCKOCTh HE UMEIOT HUA OJHOM 001I1el TOUKH.

Kpurepun onieHKM KOHTPOJIbHON PadoThl

Saganus bamnel [Ipumeuanue
2,3,4,5,89 6 Kasxnprit mpaBuiibHBIN oTBET 1 Oayn
1,6,7 6 Kasxprit mpaBuIIbHBIN OTBET 2 Oaa

MaxkcumanbHbIi 6an 3a padoty — 12 6amn

IIkana nepeBoaa 0a1JI0B B OTMETKH



OrMmeTka Yucio 6217108, He00X0AUMOE IS TIOJIYYCHHS OTMETKH
« 5» (0TAMYHO) 11-12
« 4» (xopomio) 9-10
« 3» (YIOBJIETBOPHUTEILHO) 6-8
« 2 « (HeyJOBJIETBOPHUTEIHHO) Memnee 6

KonTtpouabnasi padora
Tema «KoopauHaThl 1 BEKTOPbD»

Iesab: mpoBepka 3HAHUW M MPAKTUYECKUX YMEHHH CTYACHTOB.

a

1 BapuanT

D ; C ; CA Eciu naHbl koopauHaTel Touek: A (0;1;5);

welll

G

welll

Haiitu xoopanHaTBI BEKTOPOB: f\]=3, AC ; AD ;
B (7;4;2); C (3;9;6); D (2;11;8)

Haiitu ckanspHoe mpousBeieHue BekTopos a (2;3;1); u b (4;0;6)

Haiitu ckanspHOE IpoM3BeeHNE BEKTOPOB a U b ecu ux anuuel |a|=4; |b| = 2, a yron Mexay
BekTopamu 60°

HaiiTi ckanspHOe npou3BeeHue BeKTopoB p=a+2b; u §=3a-5b, ecu ux auns |a|= 2,|b| = 5, a yron
Mek1y BekTopamu 2 u b pasen 360°

CocTaBUTh ypaBHEHUE MPSAMOI C YIIIOBBIM KO3 DUITUEHTOM k=l2 , €CJI M3BECTHO, 4TO Touka A(5;7)

MPUHAICKUT JAHHOW NPAMOU
CocraBuTh ypaBHEHUE TpsiMOii 110 Touke M(1;6) u Hanpaisiroiemy BekTopy p (2;4)

Haiitu HanpaBisitonye BEeKTopa MpsiMbIX

a) 5x-7y+9=0

B) 4y-3=0

c) -2x+11=0 o

B npoctpancTse 3ananbl Touks A (4;-1;3) u B (-2;3;-5). Haiitu niuny Bektopa AB

HaiiTi koopiMHATHI IIEHTPa OKPYKHOCTU U PAANYC OKPYKHOCTH, €CJIM U3BECTHO YpaBHEHUE
oxpysocti (X — 3)%+(y — 4)? =36 __

10. Haiitu koopaunatsl Bektopos AB; AC; AD; AE; AF; BG; BD; BE; BF; CD; CE; CF; DE; DF; EF .

Ecnm manst koopaunater 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. U3BecTHBI KOOpAMHATHI ABYX Touek A(5;6;4) u B(1;3;7). Haiitu koopaunaTel Touku C- cepeInHbI

orpe3ka AB

2 BapuaHT

1. HaiiTu KOOpJIMHATBI BEKTOPOB: Af’»; K(zl, K]z),
(6;2;5); B (4;0,7); C (10;8:3); D (9;1;9)

D ; C ; CA Ecmu JTaHbl KOOPAMHATHI TOUEK: A

welll

C;

lwelll

2. Haiitu ckanspHoe nmpousseieHre BeKTopoB a (2;5;6); u b (3;1;7)

3.HaiiTu ckanspHoe Npou3BeIeHHe BEKTOPOB a U b ecnm ux mumunkl |a|= 2; |b| = 5, a yron mexmy
BekTopamu 270°

4. HaiiTu ckansipHOe Ipou3BeieHUe BeKTopoB p=5a-4b; u §=3a + b, ecu ux mmuns |a|=5,|b| =3, a
YTOJI MEXy BeKTOpaMu @ u b pasen 60°

5. CocTaBUTh ypaBHEHHUE MPSMOM C YTIOBBIM KO3 PHUIImeHTOM k=32 , €CJIM M3BECTHO, 4TO Touka A(4;1)

MPUHAJICKUAT JAHHOU NPAMOU



6. CocraBuTh ypaBHeHHE NPsMOH 110 Touke M(4;3) u HanpaBisitoieMy Bektopy p (5;7)

7. HaiiTu HanpaBJIAOLIMe BEKTOPA TPSIMBIX
a) -4x+9y+6=0

B) 2y+7=0

¢) -3x+15=0

8. B mpocrtpanctse 3agansl Touku A (-4;3;-5) u B (2;7;-6). Haiftu nnuny BekTopa AB

9. HaiiTu KOOpJMHATHI IICHTPA OKPYKHOCTH U PAJNYC OKPYKHOCTH, €CITH M3BECTHO YPAaBHCHHE
okpyxkHOCTH (X — 5)2+(y + 10)%=144

10. Haiitu KoopiuHaTBl BEKTOPOB AB; AC; AD; AE; AF;
Ecnu manst koopauuatel Touek A(5;4;12); B(1;6;3); C(

BC;
2

R QH
welll
Ull
welll
eslll
wel]l
ol
pll
(@Il
mu

"11 @l

S T

= (w]l]

= D‘ill

= jwll
gzl
Iy
1y

11. U3BectHbI KoOopauHATHI 1BYX Touek A(1;5;4) u B(2;6;9). Halitn koopaunatel Touku C- cepeTuHbI
orpe3ka AB

Bapuanr 3

D; C

[we]ll

C;

wel]ll

1. Haiitu koopAMHATHI BEKTOPOB: KE, AC ; AD ; 75/? Ecnu nansl koopaunatel Touek: A (1;8:4);

B (5;2;9); C (0;6;3); D (13;7;1)
2. Haiitu ckanspHoe nmpousseieHue BeKTopoB a (7;3;6); u b (4;5;1)

3. Haiitu ckanspHoe IpousBeieHHe BEKTOPOB @ U b ecnu ux jmunel |a|=4; |b| = 2, a yroin Mexty
BekTopamu 360°

4. HaiiTn ckansipHOE IIpou3BeaeHne BekTopos p=4a-2b; u =223 + 3b, ecnu ux anuuer |a|= 1,|b| = 3, a yron
MeskK1y BekTopamu 2 u b pasen 180°

5. CocTaBuTh ypaBHEHHUE MPSMOM C yTIOBBIM KO3 HUITHEHTOM k=l2 , €CJIM U3BECTHO, uTO Touka A(7;2)

MPUHAJICKUT JAHHOU NPAMOU

6. CocTaBUTh ypaBHEHHUE MPSIMOi 110 Touke M(2;7) 1 HampaBisoIeMy BeKTopy p (4;6)
7. HaliTu HanpasJsro1ue BEKTOpa MPSIMbIX

a) 4x-4y+7=0

B) -9y+11=0

c) 3x+20=0

8. B mpocrtpanctse 3agansl Touku A (-2;3;-1) u B (-5;-4;6). Haiitu ;uinny BekTopa AB

9. HaiiTi KoopIMHATHI LIEHTPa OKPY>KHOCTH U PaInyC OKPYKHOCTH, €CIIM U3BECTHO YPaBHEHUE OKPYKHOCTHU
(x+ 2)2+(y—7)2 =81

Ef]z)lf‘, EF . Ecmm

Un

10. Haiitu xoopamHaThl BeKTOpoB AB;

. BF; (=:1=) CE;
nanbl koopauHaThl Touek A(11;2;8); B 0;9;3); F

(4;

’_‘ ol

F;

1)

11. N3BecTHb KOOpauHaTHI A1BYX Touek A(7;8;9) u B(2;3;4). Haiitu koopauHatel Touku C- cepeTuHbI
oTpe3ka AB

Bapuant 4



woll]
(gl
woll]

1. HaiiTu KoOpauHaThl BEKTOPOB: Kf’», Z(zl, K]z) ]=); C 7(=:f\ Ecnu naner koopauHaTel Touek: A (4;3;8);

B (0;1;2); C (9;5;7); D (2;6:3)
2. Haiitu ckanspHoe npoussesieHue BekTopos a (7;0;4); u b (6;3;5)

3. Haiitu ckanspHoe Ipou3BeieHue BEKTOPOB a M b ecitn ux auwel |a|=5; |b| = 7, a yron Mexny
BekTopamu 180°

4. HaiiTu ckansipHOe Npou3BeeHre BeKTOpoB P=3a-5b; u =22 + 4b, ecu ux auns |a|= 5,|b| = 4, a yron
MesKly BeKTopamu a u b pasen 270°

5. CocTaBUTh YpaBHEHUE MPSAMOU C YTIOBBIM KOA (D PHUITHEHTOM 1F32 , €CJIH M3BECTHO, 4TO Touka A(3;4)

MPUHAIICKUT JAHHOW NPAMOU
6. CocTaBuUTh ypaBHEHHUE MpsIMoii TT0 Touke M(9;5) u HanpaBisomeMy BekTopy p (7;4)

7. HaliTu HanpasJIsro1ue BEKTOpa MPSIMbIX
a) -2x+3y+9=0

B) 5y+6=0

c) 7x-11=0

8. B mpoctpancTse 3aganbl Toukd A (-4;-1;5) u B (-3;2;7). Halitu nnmuny BekTopa AB

9. HaiiTu KoOpAMHATHI IEHTPA OKPYKHOCTH U PAINYC OKPY>KHOCTH, €CJIM U3BECTHO YPaBHEHUE OKPYKHOCTHU
(x—=7)2+(y —9)? =121

: AC; AD; AE; AF; BC;BD; BE:
B(1;6;3); C(11;5;8); D(9;7

10. HaiiTn koopauHaThl BEKTOpOoB AB;

F; DE; DF; EF . Ecin
naHbl koopAauHaThl Touek A(5;10;2); 4

11. U3BecTHBI KOOpAMHATHI ABYX Touek A(2;4;4) u B(5;7;9). Haiitn xoopauHaTel Touku C- cepenHbI
orpe3ka AB

Kpurepun onieHKM KOHTPOJIbHOI PadoThI

3amanus bamier [Tpumeuanue
2,3,8,11 4 Kasxnprit mpaBuiibHBIN oTBET 1 Oayn
4,5,6,9 8 Kasxpiii mpaBuibHBIN 0TBET 2 Oasia
7 3 Kaxx it mpaBuibHBIN OTBET 3 Oaia
1 7 Kasxap1ii mpaBUIIBHBIN OTBET aeT 7 0ayioB
10 15 Kasxnprit mpaBrIIbHBIN OTBET AaeT 15 6amios

MakcumanbHbIi 6amt 3a padoty — 37 6asji0B

IIkana nepeBoaa 6a/JI0B B OTMETKH

OtMmeTka Yucsio 0621510B, He00X0AMMOE 11 TOJTyYeHHsI OTMETKH
« 5» (0TAMYHO) 34-37
« 4» (xoporio) 27-33
« 3» (yIIOBJIETBOPUTEILHO) 18-26
« 2 « (HeyJOBJIETBOPHUTEIHHO) MmeHee 18




KourpoJsabHas padora
Tema «OcHoBBI TpUTroHOMeTpHH. TpUroHOMeTpHYecKHE (PYHKIMU»

Ieab: npoBepka 3HAHUW U MPAKTUYECKUX YMEHUU CTYIEHTOB.

1 BapuanT

1. Beipasuts yrist B qodsx I1:

A)15° [ T)98°
B) 32° J0) 120°
B)-50° | E)-72°

2. BeIpa3uts B rpalyCHON Mepe BETUUNHBI YIJIOB:

AR Dy
B) % JH— 2
B)-11 E) 4

9

3. HaiimuTe yncioBoe 3HaUCHUE BRIPAKECHUS:

A) sinll+2sinsl — tg? 4l B) ctg’d +cossl - 2sin Sk

B) Cos23—“-sin2 SL42tgd | T) cthEél +2cosk - sin L-

4. Beruuciure:

1 41 R 1 | i 31
cos™ cos” —sin” sin tg~ +tg
A\ 15 15 15 15 B) 10y 20
’cos 0311 sin 0.2[1+sin 0.311 cos 0,211 1-tg g3l
10 ° 20

5. HaliTu uncioBoe 3HauEHUE BBIPAKECHUS:

A) 8sinItg? 7 cos 1 2ctg 41 B)sin 41 ctg 21 cos® 21 3tg 2]7
4 6 6 3 3 3 3

6. B kaxoii yeTBepTH KOOPAUHATHOM MIIOCKOCTH PACIIONOKEHA TOUKA?

N )32
B)-2,9 AD- 5
BI04

7. HaiimnTe 3HAK yncna:

A)sin-31 I)tg2,3
7| Deos(-

B)sin g | 5)

B)cos2,9 | E)ctg

7M
9

8. HaliTi 3HaducHIE BRIPAKEHUS:

A) arccos (-0,5) +arcsin (-0,5)
B)arctgl-arctgy'3

B)arcsin0O+arccosO

in (-1) — B
F)arcsm(z) arccos 3




9. Pemute ypaBHEHHE:

A)2cos x ++/3=0 B)tg x = - J\E
B)2sin x +v/2=0 Ictg x = V3

2 BapuaHT

1. Beipa3uts yrisl B jonsx /1:

A) 20° T) 102°
B) 34° 10 270°
B) -60° E) -36°

2. BeIpaszurs B IparyCHON Mepe BETUIHNHBI YTIIOB:

2
|
B) % N3
B)-211 E)— L

9

3. HaiimuTe uncioBoe 3HaUCHUE BRIPAKECHUS:

A)sin’ L+ 3tgll—ctgZ- | B) -2 ctgll +3c0s2I1 +sin 5

O_gin? L + to 5L O 4+cosl4l 40tg IL
B)ZCos3 sin” '+ tg 1")ctg4 cos™ 4 2‘[g4

4. Brruucinure:

.50 o . I 50 21 51

Sin™ cos —sin~ cos tg = —tg
\__s5ri8_ 7P 59 718 321 B
Alsm_ sinT —cos™ cos™ B) tg— tg=
12 12 12 12 3 12

5. HailiTu unciioBoe 3HaU€HUE BBIPAKEHUS:

A) sin 31 tg 51 cos® 51 2¢tg 71 B)sin® 31 tg 1 cos S 4ctgll
2 6 4 6 2 6 6 4

6. B xakoii 4eTBEepTH KOOPIUHATHOM TIIOCKOCTH PACIIONOKEHA TOUKA?

A) 3TH )31
B)2,7 | -5
B) STH E)-14

7. HaiimuTe 3HaK yncHa:

A)sin 23]1 I)ctg 3,7
b)cos 2,3 e (7)

el
Byg-a | B85

8. HaiiTy 3Ha4eHNE BBIpaKECHUS:

A) arcsin (- ¥2) +arccos L B)arctg 1- arctg (-1)
2 2 IMarccos (- 1) —arctg (—1)
B) arccos (- ¥2) +arcsin (-1) 2
2

9. Pemnre ypaBHeHHE:



A)2cos x ++/2=0 Btgx=1
B)2sin x +v/3=0 ) /3ctgx -1=0

Kpurepun oneHKH KOHTPOJIBbHOI pPadoThI

Saganus bannel [Ipumeuanue
2 2 Kasxprit mpaBUIIbHBIN OTBET 2 Oaa
34,8 12 Kasxnprit mpaBuiIbHBIN OTBET 4 Oaia
1,2,6,7 24 Kaxp1it mpaBUIIbHBIN OTBET 6 OaiioB
9 8 Kaxxpiii npaBUnbHBI 0TBET § 0aIoB

MakcumanbHbIN 0at 3a paboTy — 46 6asji0B

IIkana nepeBoaa 0a1JI0B B OTMETKH

Otmerka Yucio 6a/1510B, He0OX0AMMOE IS MIOJTYYCHHSI OTMETKH
« 5» (0TAMYHO) 42-46
« 4» (xopomio) 33-41
« 3» (YIOBJIETBOPHUTEILHO) 23-32
« 2 « (HeYIOBJIETBOPUTEITHHO) MeHee 23

IIpakTuyeckas padora
Tema «IIpaBua KOMOMHATOPUKH»

Heab: nmpoBepka 3HAHUW M MPAKTUYECKUX YMEHHU CTYIECHTOB.
1 Bapuant

1. TloacunTaTh KOJIMYECTBO CJIOB JJIMHEI 3 B aldaBuTe U3 6 OYKB.

2.Yenoseky 3a1atoT 7 BonpocoB. Ha kakJplil U3 HUX OH OTBEYAET «1a» UM «HEeT». CKOJIbKO UMEETCs
BapHaHTOB OTBETOB Ha BCE 7 BOIPOCOB?

3. B andasure 15 6ykB. CKOIBKO MOKHO TIOCTPOUTH CJIOB JUIMHOW 3 OYKBBI C HETIOBTOPSIOIIMMHUCS
OykxBamu?

4. CKOJIBKO CYIIIECTBYET aHarpaMm JIJIsl CJIOBa MAaTEPUK?

5. 3a kpyrubIM cTosIoM 8 yenoBek. HeoOxoammo HailTH 9ucio opouT.

6. Imeerca 6 manbuukoB U 6 neBouek. COCTaBUThH KOJIOHHY U3 MAP «MaTbYUK-I€BOYKAY.
7.Kakum 9uciioM crnoco00B MOYKHO BBIOpATh MOATPYIITY U3 5 4eIOBEK U3 Tpyniibl B 11 yemoBek?

8. Ha npsimotii B3sun 12 Toyek. CKOJIBKO BCETO MOIYYMIIOCh OTPE3KOB, KOHIIAMU KOTOPBIX SIBIISIFOTCS 3TH
TOUKU?

9. Hano cnoBo KATACTPO®A. Haiitu unciio aHarpamm.

2 BapuaHT

1. TloacunTaTh KOJIMYECTBO CJIOB JJIMHEI 3 B alaBUTE U3 8 OYKB.

2.Yenoseky 3a1atoT 5 BonpocoB. Ha kakJplil U3 HUX OH OTBEYAET «1a» UM «HeT». CKOJIbKO UMEETCs
BapHaHTOB OTBETOB Ha BCE 5 BONPOCOB?




3. B andaBute 13 6ykB. CKOIBKO MOKHO TOCTPOUTH CJIOB JUTMHOU 3 OYKBBI C HEMOBTOPSFOITUMHUCS
OykBammu?

4. CKOJIBKO CYIIECTBYET aHAarpaMM JUIsl CII0BA OKeaH?

5. 3a kpyrubIM cTosioM 7 yenoBek. Heo0Xxoaumo HailTh 4rcio opour.

6. Mmeercs 6 manbuukoB u 6 neBodek. COCTaBUTh KOJOHHY U3 Map «MaJbUUK-I€BOYKAY.

7. Kakum uucioM crnoco00B MOXKHO BBIOpaTh MOATPYIITY U3 4 4€JI0BEK U3 TPYIIIHI B 9 uenoBek?

8. Ha npsimoii B3sun 11 Touek. CKOJIBKO BCEro MOIYYUIIOCh OTPE3KOB, KOHIIAMU KOTOPBIX SIBIISIFOTCS 3TH
TOUYKH?

9. Hano cnoso MATEMATUKA. HaiiTu unciio aHarpamu.
3 BapuaHT
1. TlomcumTaTh KOJIMYECTBO CIIOB JUTUHBI 2 B alihaBuTe U3 8 OYKB.

2.YenoBeky 3aaatoT 6 BonpocoB. Ha KakJIb1ii U3 HUX OH OTBEYAET «Ia» Win «HET». CKOIBKO UMEETCS
BapHaHTOB OTBETOB Ha BcE€ 6 BOMPOCOB?

3. B andasure 14 6ykB. CKOIBKO MOKHO OCTPOUTH CJIOB JUIMHOM 3 OYKBBI C HETIOBTOPSIOIIMMUCS
OykBamu?

4. CKOJIBKO CYIIECTBYET aHAarpaMM JUIsl CII0BA CTUKEpP?

5. 3a kpyryibIM cTosioM 9 uenoBek. HeoOxoaumo HalTH 4rcIo OpOuT.

6. meetcst 5 ManbuukoB U 5 1eBodek. COCTaBUTh KOJIOHHY U3 Map «MajlbulK-IEBOUYKa».

7. Kakum uucioM crnoco00B MOXKHO BBIOpaTh MOATPYIITY U3 6 Y4€IOBEK U3 TPYNIIbI B 12 yemoBek?

8. Ha npsmoii B3sutn 10 Touek. CKOJIBKO BCETO MOIYYUIIOCh OTPE3KOB, KOHIIAMH KOTOPBIX SIBJISIFOTCS 3TH
TOYKHU?

9. Hano cnoso OKOHOMMUKA. Haiitu uncio aHarpamm.
4 BapuaHTt
1. IToxcunTaTh KOJIWYECTBO CJIOB JUIMHEI 2 B andasure u3 6 OyKs.

2.YenoBeky 3aaatoT 4 BonpocoB. Ha ka1l U3 HUX OH OTBEYAET «Ia» Win «HET». CKOIBKO UMEETCS
BapHaHTOB OTBETOB Ha Bce 4 BONPOCOB?

3. B andaBute 12 6ykB. CKOIBKO MOKHO ITOCTPOUTH CJIOB JUTMHOU 3 OYKBBI C HEMOBTOPSFOITMMHUCS
OykBammu?

4. CKOJIBKO CYIIECTBYET aHAarpaMM JUIsl CII0BAa KHUra?
5. 3a KpyrJibIM cTOJI0M 6 yenoBek. HeoOxoaumo HalTH 9rciio OpouT.
6. Mmeercs 5 manbuukoB U S5 neBodek. COCTaBUTh KOJOHHY U3 Map «MaJbYUK-I€BOYKAY.

7. Kakum unciom cnoco00B MOYKHO BEIOpATh MOJATPYIITY U3 7 4eOBEK U3 Tpymisl B 10uenoBex?



8. Ha npsimoii B3sinu 13 Touek. CKOIBKO BCEro MOIYYMIIOCh OTPE3KOB, KOHIIAMU KOTOPBIX SIBIISIFOTCS 3TH
TOUYKH?

9. Hano cnoBo CTATUCTHUKA. HaiiTu uynciio anarpamm.

Kpurepun onieHKH nNpoBepoOYHOil padoThI

3agaHus basutel IIpumeyanue
1-8 8 Kasxprit mpaBwiibHBIN OTBET 1 Oamt
2 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia

MaxkcumanbHbli 6am 3a paboty — 10 6ani0B

Ikana nepeBoaa 0a/U10B B OTMETKH

OTMeTKa Yucso 621108, HEOOX0AMMOE 1JIS1 MOJTYYeHUSI OTMETKHU
« 5» (oTIU4HO) 9-10
« 4» (xoporo) 7-8
« 3» (yIOBJIETBOPHUTEIIHLHO) 5-6
« 2 « (HeYIOBIIETBOPUTEIIHLHO) MeHee 5

KonTposbHnasi paGora
IIpousBoaHas pyHKI MM, €€ IPUMEHEHHE.

Ieab: nmpoBepka 3HAHUW M MPAKTUYECKUX YMEHHM CTYIECHTOB.
1 BapuanT

1. Haiitu mpou3BOAHYIO QYHKITUH.

y=2x"-3x’+10x>-5

2. Haiiti mpousBoaHy0 QYHKINH (IeTICHUE):

Yo

3. Haiitu npou3BogHy0 pyHKIMH y=1f(X) B TOUKE X

f(x)= 4x>-3x*+2x-7, T x=1

4. Haiitu npon3BOAHYIO (DyHKLIHU:

y:2x§+2x\/ >_<+zz

5. Haiitu mpou3BoAHYI0 YHKIHH (YMHOXKEHHE).

y=(4x+3)Vx

6. Haiitu npon3BoiHYI0 (PyHKIHMHA.

y=sin (10x+11)

7. Haiitu mpon3BOAHYIO QYHKINU.

y= (3x+7)*




8. Halitu mpon3BoiHYIO PyHKITHH:

1
= (x2+1)?2

9. Haiitit pon3BOAHYIO G YHKIIUH.

y=Vx2 + 2cosx — 4

10. HaiiTi npon3BoHyt0 QyHKIUH (IENCHNE):

_3x2—2x+1
2

X

2 BapHaHT
1. Haiiti npon3BOAHYIO G yHKITUH!

y=3x"-4x*+6x>-10

2. Haiiti mpou3BoaHy0 QYHKINH (IeTICHUE):

Y 37w
3. Haiitu npou3Boguy0 pyHKIMK y=1f(X) B TOUKE X
f(x)= 2x>-5x*+6x+1, re x=1

4. Haiitu npon3BOAHYIO (DyHKLINU:

5 =2
y=3x7+x1/x+=5
X

5. Haiitu mpou3BoAHYIO pYHKIHH (YMHOXKEHHE).
y=(3x*+5)Vx

6. Haiitu npon3BoIHYI0 (PyHKIMHU.

y=cos (7x+8)

7. HaiiTu mpon3BOAHYIO QYHKINU.

y= (4x+5)°

8. HaiiTu npon3BoIHYIO (PyHKIMHA.

1
= (x3+4)?2

9. Haiitu mpon3BoAHYIO QYHKINU.

y=V2x3 + 3sinx + 3

10. HaiiTi npon3BoaHyI0 QyHKIUH (IECHNE):

_2x%4+4x+7

%2



Kpurepun onieHKM KOHTPOJIbHOI PadoThI

Samanus bamier [Tpumeuanue
1,3,4,6,7,8,9 7 Kasxnpiii mpaBunbHBI 0TBET 1 Oamn
2,5, 10 6 Kaxpiii mpaBuibHBIN 0TBET 2 Oasia

MaxkcumanbHbli 6amt 3a padoty — 13 6a10B

IIkana nepeBoaa 0a1JI0B B OTMETKH

OTMeTKa Yuc10 6a/1710B, HEOOX0AMMOE 1JIS OJYYeHHUSI OTMETKHU
« 5» (oTIM4HO) 12-13
« 4» (xoporo) 10-11
« 3» (YIOBJIIETBOPHUTEIIHHO) 7-9
« 2 « (HeYIOBIIETBOPUTEIIHLHO) MeHee 6

KonTtpoabnas pa6ora
Tema «MHOrorpaHHUKHU M TeJIa BPALIEHUD

Heab: mpoBepka 3HAHUN U NPAKTUYECKUX YMEHUN CTYACHTOB.
1 BapuaHT

1. Haiftu mutomaap 60K0BOH MOBEPXHOCTH LMIIMHAPa. Eciu pannyc ocHOBaHUS IIMIIMHIpA PaBeH 3, a
BbicoTa 10. OTBeT yKa3arh JAeJICHHBIN Ha .

2. JInvHa OKpY>KHOCTH OCHOBAaHMS LIMJIMHAPA paBHa 7, BbICOTa LMIMHpa paBHa 4. Halitu mutomans
OOKOBO OBEPXHOCTHU LIMIIMHJPA.

3. Iomaap 6OKOBOI MOBEPXHOCTH LMJIMH/pPA paBHa § T, a TUaMeTp OCHOBaHUS LMHApa 5. Halitu
BBICOTY LIMJIMHAPA.

4. BeicoTa KOHYca paBHa 6, a AMaMeTp OCHOBaHMS KoHyca paBeH 11. Halitu miioniaas noiaHoi
MOBEPXHOCTHU KOHYyca. OTBET yKa3aTh JACJICHHBIN HA T.

5. Haiitu mtomaas 0ceBOro ceueHus KOHyca, paanyc Kotoporo paseH 10, a o0pa3yrorias KoHyca paBHa
17.

6. HaiiTu momaab oceBoro ceueHus: KOHyca, eclii 00pasyromiasi Konyca paBHa 14, a nuaMeTp OCHOBaHHS
KOHYca paBeH 16.

7. Auametp mapa paseH 19. HaiiTu momaap NOBEpXHOCTH LIapa.
8.ITmomranpe 6ombIoro kpyra pasHa 23. Halitu muiomaas moBepXHOCTH I1apa.

9. lansl 1Ba mapa. Pangnyc nepBoro mapa B mecTs pa3 0oJibliie pajnyca BToporo mapa. Bo ckonbko pa3s
IUTIOIIAb TOBEPXHOCTH MEPBOTO HIapa 0OJIbIIIe TUIOIAAN MTOBEPXHOCTH BTOPOTO Imapa’?

10. Bo ckonbKO pa3 yBeIMUUTCS IUIOIIAb IOBEPXHOCTH 1l1apa, €CJIN YBEJIUYUTh paauyc mapa B 4 paza?

2 BapMaHT
1. HaitTu mutomaap 60KOBO# MOBEPXHOCTH MIJIMHpa. Eciu paguyc ocHOBaHUS IUJIMHIpA PaBeH 6, a
BbIcoTa 7. OTBET yKa3aTh JI€JICHHbIN Ha .



2. JInmiHa OKpYKHOCTH OCHOBaHUS WJIMHAPA paBHA 9, BbICOTA WIMHpa paBHa 5. HailTu nmomanb
OOKOBOW MOBEPXHOCTH IIJIMH]IPA.

3. Inomaap 6OKOBOI MOBEPXHOCTH LMJIMHpA paBHa 14 1, a nuameTp ocHOBaHUS HUIMHIpa 9. Halitu
BBICOTY LIWJIMHJIPA.

4. BeicoTa KOHyca paBHa 8, a AMaMeTp OCHOBaHUA KOHyca paBeH 13. HailTu niomaab nosHon
MOBEPXHOCTHU KOHyca. OTBET yKa3aTh JACJICHHBIN HA T.

5. Halitu mutomazs 0ceBOTro CEUeHHs KOHYCa, paguyc KOTOPOro paBeH §, a oOpa3yloias KoHyca paBHa
13.

6. HaiiTu momaab 0ceBoro ceuyeHus: KOHyca, eclii 00pasyromiast Konyca paBHa 12, a nuaMeTp OCHOBaHHSI
KOHYca paBeH 18.

7. Huametp mapa paseH 17. HaiiTu momaap NOBEpXHOCTH LIapa.
8.Imomranpe 6ombIoro kpyra pasHa 19. Halitu miomaas moBepXHOCTH Iapa.

9. anb! nBa mapa. Pannyc nepBoro mapa B AecsTh pa3 00bIle paguyca BTOporo mapa. Bo ckonbko pas
IIOLIA/Ib MOBEPXHOCTH MEPBOTO I1apa OoJbliie MO TOBEPXHOCTH BTOPOTo Hiapa’?

10. Bo ckonbKO pa3 yBEIMUUTCS IJIOMAAb TOBEPXHOCTH 11Aapa, €CJIM YBEIUYUTH paguyc mapa B 9 pas?

Kpurepun onieHKM KOHTPOJIbHOI PadoThI

Samanus bamier [Tpumeuanue
1-10 10 Kasxpiii mpaBunbHbI 0TBET 1 Oamn

MakcumanbHbIi 6amt 3a padoty — 10 6amn

IIkana nepeBoaa 0a1JI0B B OTMETKH

OTMeTKa Yuc10 6a/1710B, HEOOX0AMMOE 1JIS OJYYeHHUSI OTMETKHU
« 5» (oTIM4YHO) 10
« 4» (xoporo) 8-9
« 3» (yIIOBJIETBOPUTEILHO) 5-7
« 2 « (HeYIOBJIETBOPUTEITHHO) MeHee 5

KonTtpoabnas padora
Tema « IlepBooOpa3Hasi QyHKIUH, ee IPUMEHEHHUE

Heab: mpoBepka 3HAHUN U NPAKTUYECKUX YMEHUN CTYACHTOB.
1 Bapuant

1. HaliTu Heonpe1eNeHHbII HUHTErpa
J(4x5 + 5x* — 2x3 4+ 9x2 4+ 4x + 5)dx
2. HaliTu HeonpeieIeHHbINA HUHTErpall
J(5x3 + 4x%2 — 6x — 7)dx

3. HaiiTu HeonpeneneHHbl HHTETpajl




J((3x3 — 4x2 + 5x) - 2x)dx
4. HaliTu HeonpeeIeHHbIA HHTErpall
J((4x3 — 5x% + x) " 3x)dx

5. Haiitu HEonpeeneHHbli UHTErpas

8x5—6x*+2x3+x2
J——dx

2x2
6. HaiiTu HeonpeneneHHbI HHTETpaj

4x5+43x*+2x3+5%2+6x+ 10,
JC ydx

X

7. HaiiTi HEonpeieeHHbI UHTErpajl

JO3 +dxtvre+ ° 4L endx

x2  cos?x

8. HaiiTu HeonpeneieHHbIN HHTErpa

J(4x2 + 5x2 Wx + i+ 'y eX)dx

x0  sin®x
1. HaliTn Heonpe1eNeHHbII UHTErpaj
J(6x5 — 6x* + 7x3 — 2x2 + 5x — 6)dx
2. HaiiTu HeonpeaeneHHblii HHTErpal
J(10x3 — 4x% + 8x + 8)dx
3. HaiiTu HeonpeneneHHbIi HHTErpal
J((4x3 — 6x% + 5x) - 3x)dx
4. HaliTu HeonpeIeI€HHbIA HHTErpall
J(2x3 — 10x2 + x) - 4x)dx

5. HaiiTu HeonpeieIeHHbIN HHTErpall

6x°0+4x*+8x3+4x%— 6x\
[ ydx
2x2

6. HaiiTu HeonpeieIeHHbIN HHTErpall

3x5+2x4—6x3+7x2—5x+11\
A ydx

X

7. HaiiTu HeonpeAeICHHBIN NHTErpall
3 1
J(2x4 + 5x2/x + - — eX)dx

x3  cosx

8. HaiiTu HeonpeneeHHbIN HHTErpa

2 BapHaHT



[(5%3 + 6x2 X + Xi; — — —endx

sin?x

Kpurepun oieHKM KOHTPOJIbHOI PadoThl

3amanns Bbamnel [Ipumeuanue
1,3,4,6,7,8,9 7 Kasxprit mpaBriibHBIN OTBET 1 Oamt
2,5,10 6 Kaxapiii mpaBunbHBINA 0TBET 2 Oaia

MaxkcumanbHbli 6amt 3a paboty — 13 6anioB

HIkana nepeBoaa 0a/10B B OTMETKH

OrMmeTka Yucio 6217108, He00X0AUMOE IS TOJYYCHHS] OTMETKH
« 5» (OTIMYHO) 12-13
« 4» (xoporio) 10-11
« 3» (yIOBJIETBOPHUTEIIHHO) 7-9
« 2 « (HeYIOBIIETBOPUTEIIHLHO) MeHee 6

KonTpoabHas padora
Crenenn u kopHu. CTeneHHast PyHKUMS

Oosa3aTeJpHAT YACTD

Ilpu pewienuu 3a0anuit 1-4 3anumiume npasunbHblil OMeem U3 uemuipex NPeonoIHceHHbIX.

1. Mesx Ty KakuMH JIBYMs HATYPaIbHBIMU 9HCIIAMH HAXOAUTCS YHCII0 3/ 197
A)19u20;b)2u3;B)18u19;I')3 u4.
2. OmpesieuTe KOPeHb ypaBHeHHs X =125

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

3. Pacnionoxute B MopsiAKe BO3pacTaHUs YuCIIa; 2; 35 ;17

A)2;3V5; W17; B) 2; W17; 3V5; B) 3V5; 2, W17, T) W17; 2; 35.

4. YMHOKas 9Mciia C OJJMHAKOBEIM OCHOBAaHHEM, X CTCIICHM. . .7

A) ymHoxaeM; b) nenum; B) cknaasiBaem; I') oTHumaem.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwienus u nOJ1y4eHHblil Omeem.

5. HaiiquTre 3Haue€HUE BbIPAXKEHUS

6. HaiiquTe 3Ha4ueHNE BHIPAKEHUS

2558, 429

ab48
npu a=7.
(V12++38)
104+v96

7. PaccrosiHre OT HaOIIOJaTEINsI, HAXOASIIETOCs Ha HEOOBIION BRICOTE h KWIIOMETPOB HaJl 3eMJIEH, 110

Ha0Jt0/1aeMO MM JIMHUU TOPHU30HTA BBIYUCISIETCA MO (hopmyre

[ = V2Rh

, tne R=6400 kM — panuyc

3emun. C Kakoii BBICOTBI TOPU30HT BHUJIEH Ha paccToAHNUU 48 kunoMeTpoB? OTBET BbIpa3UTE B KUJIOMETpaXx.

8. Pemute ypaBHenue Y —32—x=2.

ﬂOHOHHPlTeJIbHaH HacTb

Hpu eévinoiHenuu 3a0anus 9 3anuwmume xod, 06ocuoeanuepemenu;l u l’lOlelleHHblIZ omeem.

Ly =VX
9. Pemnte rpaduuecku cuCTeMy ypaBHEHHIA: {y

y=xXx

KpuTtepun oneHKkH KOHTPOJIbHOI PadoThI




3aganus Bamner [Ipumeuanue
1,2,3,4 4 Kasxprit mpaBriibHBIN OTBET 1 Oamt
5,6,7,8 8 Kaxapiii mpaBunbHBIN 0TBET 2 Oaia
9 3 Kaxnplif npaBuiibHbIN 0TBET 3 Oayuia

MakcumanbHbIi 6aiut 3a paboTy — 15 6ani0B

Ikana nepeBoaa 6a/UI0B B OTMETKH

OrMmeTka Yucio 62717108, He00X0AUMOE IS TOJIYYCHHS OTMETKH
« 5» (OTIMYHO) 14-15
« 4» (xoporio) 11-13
« 3» (YIOBJIIETBOPHUTEIIHHO) 8-10
« 2 « (HEyIOBIETBOPUTENBHO) MeHee 7

KourpoJarnHuas padora
Ilokazamenvnas gyynkyus

Qo0s13aTeNbHAN YACTE
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npagunbHbLil OMEem U3 Yemulpex NPedi0HCeHHbIX.

1. Tlpy kakoM 3HaYeHNN 3 GyHKIHS y=a" ObIBacT Ha BCeil 001aCTH OTPEICIICHHS?
A)a=; B)a=8,25;B)a=_ 1) a=V/3:
8

3
2. Ha pucynke nzo0paxén rpapuk ¢pynkuuu suaa f(x)=a". Hailinure snauenue f{2).
YA

)
-

f(x)=a"

ol 1. x

A)25.;Bb) 5; B) 32; I') Her BepHOTO OTBETA.
3. ®dyskys 3a7aHa GopMyIIoit: f(x)=(1§)>‘. Yemy pasHo f(-2)?
A)-L B)-4B)4T) V2.

|
4. Kopenb ypaBHeHI/IH< 9 ) ?
A)12,5:B) 13; B) 14: T) 15.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwienus u nOJIy4eHHblil Omeent.
o +
5. Haiimure KopeHb ypaBHeHuMs 3™ 2-5%3*=12
6. CKOJIBKO LIEJIBIX PENICHUI UMEET HEPABEHCTBO | <7*'<49?
%
. 25 —8x—x

7. HaiimuTte Touky MakcuMmyma (yHKIIUA Y

8. B xome pacnama pamgMoaKkTHBHOTO HW30TONMA €r0  Macca yMEHbBIIAeTCS TI0  3aKOHY

m(t) =mg-277,

re mo — HadalbHas Macca M30TONA, ! — BpeMs, MPOLIEAIIEe OT HadalbHOI'O
MOMeEHTa, I — nepuoj noiypacnajna. B HauanbHbII MOMEHT BpeMeHu Macca uzortomna 184 mr. Ilepuon ero

noJtypacmajaa coctasisier 7 MuH. Haitnure, yepe3 CKoJIbKO MUHYT Macca u30Tomna OyaeT paBHa 23 Mr.

ﬂOHOHHPlTeJIbHaH HacTb

Hpu eévinoiHeHuuU 3a0anus 9 3anuwmume xod, 060cuoeanuepemenu;l u l’lOlelleHHblIZ omeem.



—2x=0
9. Pemmre rpaduuecku cucteMmy ypaBHEHHIA: {}; _ 2))(( —0

Kpurtepun oneHKkH KOHTPOJIbHOI pPadoThI

3aganus Bamner [Ipumeuanue
1,2,3,4 4 Kaxapiii mpaBunbHBIA 0TBET 1 Oain
5,6,7,8 8 Kaxapiii mpaBunbHBINA 0TBET 2 Oaia
9 3 Kasxprit mpaBuiibHBIN OTBET 3 Oaya

MaxkcumanbHbli 6amt 3a paboty — 15 OasioB

HIxkana nepeBoaa 0a/10B B OTMETKH

OTMeTKAa Yucso 621108, HEOOX0AMMOE 1JIS1 TOJTYYeHHUSI OTMETKHU
« 5» (OTIMYHO) 14-15
« 4» (xoporo) 11-13
« 3» (yIOBJIETBOPHUTEIIHLHO) 8-10
« 2 « (HeYIOBIIETBOPUTEIIHLHO) MeHee 7

Konrtpoarnas paéora
Jozapugpmut. Jlocapugpmuueckan ghynxkyusn

Qo0s13aTebHAN YACTE
Ilpu pewenuu 3a0anuit 1-4 3anumiume npasunbHblil OMeem u3 uemolpex nPeonoHceHHbIx.
1. Kaxkas u3 ¢pyHkumii Bo3pacraer Ha Bceil 00acTu onpeneneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*; I) f(x)=log: x.
2

2. Vxaxure obnacth onpeznenenus pynkuuy f (x) =g 2%
x+

A) (-7, 1,5); B) (-o0; -1,5), (7; +o0).; B) (-1,5; 7); I) (-00; -7), (1,5; +00).
3. PacnionoxxwuTth B opsiike Bo3pactanus: logos 4; logo,s 0,4, logos 174

A) logos 4; logos 0,4 ; logos 12; b) logos 4;logos 11; logos 0,4;
B)logos L;1ogos 0,4;1ogos 4 ; ') logos 0,4; logos L; logos 4.
4 4
4. Haiigute KOpeHb YpaBHEHUS 10g4 (5 —X ) = 2.

A)11;b)-11;B)-3;T) 3.

Ilpu svitnonnenuu 3a0anuil 5-8 3anumiume xo0 peuieHus U NOJIYUEHHbLIL OMEEnt.
5. OnpenenuTe 3HaUeHHE BhpakeHns logs 2 + loge 3 + 2log2 4,
6. YKaxuTe HauMEHbIIIEE 1E10€ PEIICHNE HEPABEHCTRA:
logz(6x — 4) > 2.
= 8In(x+7) —8x+ 3.

8. Jlis oborpeBa MOMENICHHs, TEMIIEPATYpa B KOTOPOM MOJIepkuBacTcs Ha ypoBHe Tr=15° uepes
pazuaTop OTOILICHHS MPOITYCKAIOT TopsA4yio BoAy. Pacxox mpoxonsmiel yepe3 TpyOy paanaTopa BOJIbl m =
0,6 xr/c. IIpoxons mo TpyOe pacCcTOsHHME X, BOJA OXJIAXKIAETCA OT HadalbHOM Temmeparypbl Tx=91° 1m0

cm Iy —Tn Br-c

7. HaiimuTte Touky MakcuMyma (yHKIUA Y

B
x:a—10g2 ﬁ’ c =4200 S
temnepatypsl T, mpuuém 4 B Vi (S KI'-°C — remmoémxocts BOJIbI,
Br
Y =28 —0.38 5 5
M-°C — xo>dpdunment Ttemmoobmena, a X = 0,8 — nocrosumnas. Haiimmre, 10 Kakoit

TeMIiepaTypsl (B rpagaycax Llembcus) oxmaauTcst Boaa, €Ciu JJIMHA TpyOsl paguaTopa paBHa 144 m.

ﬂOHOHHPlTeJIbHaH HacTb

Hpu eévinoiHeHuuU 3a0anua 9 3anuwmume xod, 060cuoeanuepemenu;l u l’lOlelleHHblIZ omeem.




y + 2x = log3 135 — logz 5

9. PemuTe rpaduuecku cucteMy ypaBHEHU:{ 2y—3x=6

Kpurepun oieHKM KOHTPOJIbHOI PadoThI

3agaHus basuiel IIpumedanue
1,2,3,4 4 Kaxapiii mpaBunbHBIN 0TBET 1 Oain
5,6,7,8 8 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia
9 3 Kaxnp1if npaBuiibHbIN 0TBET 3 Oayuia

MakcumanbHbIi 6amt 3a padoty — 15 6assioB

Ikana nepeBoaa 6a/JI0B B OTMETKH

OTMeTKAa Yucso 621108, HEOOX0AMMOE 1JIS1 MOJTYYeHHUSI OTMETKHU
« 5» (oTIM4HO) 14-15
« 4» (xoporio) 11-13
« 3» (yIOBJIIETBOPHUTEIIHHO) 8-10
« 2 « (HEyIOBIETBOPUTEIBHO) MeHee 7

Konrpoanuas padora
Mnoscecmea. dnemenmut meopuu zpaghos

Qo0s13aTeNbHAN YACTE
Ilpu pewenuu 3a0anuit 1-4 3anumiume npasunbHblii Omeem u3 Yemuipex npeoioIHceHHulx.
1. Kakas onepanus n3obpaxkena Ha kpyrax Jinepa?

A B

A)E=AuB;B)E=AnB;B)E=A\5B;T)E=A-B.
2. (1 6amr) Kakoii rpad npeacrapieH?

A) nonueiii; b) HenonHeii; B) JIEPEBO; I') HyneBo#.
3. [TaTepo paboynx BCTPETUIUCH MPHU BBICAKE IIBETOB B KIIYMOBI. CKOJIBKO BCETO OBLIO CETaHO
PpYKOIOXKaTHi

A)10;b)11;B)5;T) 6.
4. Onpenenute CTENEHb BEPIINHBI B:
A

E F

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

Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHus u nOJIy4eHHblil Omeem.

5. 1. Jansr n1Ba MHOXKecTBAa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}. 3anummuTe u nzobpasure
rpaduuecku HoBoe MHOKeCTBO E: a) = AuUB ;0)E=ANSB.

6. Konmunsbl 1py3bs 3aHUMAIOTCS KAKUM-HHOYIb BUIOM CTIOpTa. 14 U3 HUX yBJIeKatoTcs GpyTOosioM, a
10 — 6acker600M. U TOJIBKO IBOE YBIIEKAIOTCS M TEM U IPYTMM BUAOM criopta. Ckonbko apyseit y Tomu?»

7. Ha pucyHke — cxeMa JI0por, CBsi3bIBaroIMX ropojackue napku A, b, B, I', 1, E. [To kaxmnoit nopore
MO>KHO JIBUTaThCS TOJILKO B OJIHOM HaIlpaBJIE€HUH, YKa3aHHOM CTpelKoi. CKOJIBKO CYIIECTBYET pa3UyHBIX
nyTten u3 napka A B napk E?




B K
A \r '\
e E
B >n

8. MoxHO 1M HapuCOBaTh M300paXEHHBIM Ha PHCYHKE Tpad HE OTphIBas KapaHjaaml OT OymMaru u
IIPOBOIS KAXK10€ peOpO POBHO OMH pa3?

ﬂOHOHHPlTeJIbHaH HacTtb

Ilpu ¢vinonnenuu 3a0anua 9 3anuuiume xo00, 000CHOGAHUE PEUIEHUA U NOJIYYEHHbLIL Omeem.

9. IlepByto MM BTOPYIO KOHTPOJbHBIE pAabOTHI MO MaTEMAaTHUKE YCIEUIHO Hamucaiu 33 cTyaeHTa,
MEePBYIO WM TpeThi0 — 31 CTYIEHT, BTOPYIO WM TpeThio — 32 cTyaeHTa. He MeHee ABYyX KOHTPOJIbHBIX
pabot BemonaHMIN 20 cTyneHToB. CKOJIBKO CTYIEHTOB YCIEUIHO PEIIMIN TOJBKO OJHY KOHTPOJBHYIO
paboty?

Kpurepun oieHKM KOHTPOJIbHOI PadoThI

3aganus Bamner [Ipumeuanue
1,2,3,4 4 Kaxapiii mpaBunbHBINA 0TBET 1 Oain
5,6,7,8 8 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia
9 3 Kaxnp1if npaBuiibHbIN 0TBET 3 Oayuia

MakcumanbHbIi 6amt 3a padoty — 15 6ass0B

Ikana nepeBoaa 6a/UI0B B OTMETKH

OrMmeTka Yucio 6217108, He00X0AMMOE LIS TIOJYYCHHS] OTMETKH
« 5» (OTIMYHO) 14-15
« 4» (xoporio) 11-13
« 3» (yIOBJIETBOPHUTEIIHLHO) 8-10
« 2 « (HEyIOBIETBOPUTEIBHO) MeHee 7

KonTposbnas padora
Teopusa eepoamnocmeii
I sapuanm

1. B norepee 1000 6uneroB. Ha nsath Ouneros nagaet Beiurpsi 1000 py0, Ha nTHaaAIATh OMIIETOB —
500 py6, Ha nBamnate Tpu O6miiera — 200 py0O, Ha cTo nBaanarh ouneroB — 100 pyO, Ha TpucTa
ouneroB — 50 pybnel, octanbHbie 0e3 BRIMTphINIa. KakoBa BEpOSATHOCTh BBHIUTPATH OWJIET HE MEHEe
cTa pyosieit?




10.

B makere Tpuanate koHdeT: 16 ¢ MOJIOYHBIM IIOKOJIAJIOM H 14 ¢ TOphKUM mI0KOIa10M. KakoBa
BEpPOSITHOCTH BBIHYTh U3 TIAKETA:
a) KOH(ETY C MOJIOYHBIM IITOKOJIAJIOM

0) ¢ OeNBIM IIIOKOJIAJIOM

B xop3une 7 6enbix u 3 yepHsbIx mapa. Haynauy BeiHUMaroT S mapoB. HallTu BeposiTHOCTh TOTO, 9TO
cpenu BHIOPaHHBIX IIAPOB OKaKeTCs 3 OembIX mapa.

B niexe paboTaror ABeHAIATh MYXYHH U TPH KeHIIUHEL. [1o TabenpbHBIM HOMEpaM Hayaauy
oToOpaHbl BOCeMb 4eloBeK. HalTH BEepOATHOCTB TOT0, UTO CPEH OTOOPAHHBIX JIUI OKAXKETCS JIBE
KECHIUHBI.

CryneHT npuien Ha 3K3aMeH, 3Has auib 24 Bonpoca u3 30. KakoBa BeposTHOCTb TOTO, UTO
CTYIEHT 3HaeT 00a BoIpoca, 3a/IaHHbIe €My 3K3aMEHaTOpOM?

CTyneHThl MOTYYHIIM TYTEBKU B 5 caHAaTOpHUEB. [[Ba CTy/lIeHTa B NEPBbI CAHATOPHUH, YETHIPE
CTYJICHTa BO BTOPOM CaHATOPHM, MMATh CTYICHTOB B TPETHIl CAHATOPUH, YETHIPE CTY/ICHTA B
YETBEPTHI CAHATOPHUM, MSTh CTYICHTOB B IATHINA caHaTOopuil. KakoBa BEpOSTHOCTh TOTO, YTO TPU
CTYZEHTA [IOEAYT OTABIXATh B OAMH CaHATOPUI?

Jl1st mpOoU3BOCTBEHHOM MPAKTUKU HA TPUALIATH CTYACHTOB NpenocTasieHo 13 mect B Ye, 6 mecT B
Hedtexamcke, u 11 mect B Crepauramake. KakoBa BeposSTHOCT TOTO, YTO TP ONPEACTICHHBIX
CTYJEHTA [TONaayT Ha IPaKTUKY B OJUH ropoa’?

Y TypucToB 06110 7 0aHOK C MsicoM, 4 OaHOK ¢ oBoIIaMH, U 9 GaHOK C Katield. Bo BpeMs 70k
HaJAMUCH Ha OaHKaX ObLIN CMBITHL. TypHcTaM HYKHO OTKPBITh TpH OaHku. KakoBa BepOATHOCTD
TOT0, YTO BCE TPU OTKPHIThIE OAHKU OKAXKYTCS C PA3IMUYHBIM COAECPKUMbBIM ?

B Marasun moctynuino 35 X0J0IUIIEHUKOB, 5 U3 KOTOPBIX UMEIOT 3aBOICKOM nedexT. CiydaitHbIM
00pa3oM BEIOMPAIOT OJIUH XOJOAMIbHUK. KakoBa BEPOATHOCT TOTO, UTO OH OyneT 6e3 medexra?
B xop3une Haxonutcs 15 reo3aeit, 4 mypyna, 5 apenei, 11 camopes3os, 4 ypoBHS U 2 pyJIETKH.
Haiitu BeposSTHOCTB TOT0, UTO MPEIMET KOTOPBIN BHIHYT U3 KOP3UHBI OY/ET:

a) YpOBHEM
0) apemnbio
1I ¢apuanm

B notepee 1000 6uneros. Ha cemp 6unetoB nanaet Bemrpsii 1000 py6, Ha ABaaaTh OMIETOB —
500 py0, Ha nBamnath yethipe omnera — 200 py0, Ha cTo nsTHAAIATH OmteToB — 100 py0, Ha ABECTH
cempaecsaT omteroB — 50 pyOei, octanbHbie 0e3 BeIUTphIlia. KakoBa BEpOsITHOCTh BBIMTPATh OUJIET
HE MeHee cTa pyouneii?

B nmakere nBaanaTth koH(eT: 13 ¢ MOJTOYHBIM IIOKOJIAIOM U 7 C TOPLKHUM IIokonaaoM. Kakosa
BEPOSTHOCTH BBIHYThH U3 MMAKETA:

a) KOH(ETY ¢ MOJIOYHBIM IIOKOJIaIOM

0) ¢ OeNTBIM IIOKOJIAIOM

B xop3une 8 6enbix u 12 yepubix mapa. Haynauy BetHuMaroT 6 mapos. HailTu BEpoSITHOCTB TOTO,
YTO Cpely BBIOPAaHHBIX IIAPOB OKAXKETCS 4 YepPHBIX HIapa.

B nexe paboTaroT oAMHHAIIATH MYKUMH U YeThIpe *KeHIIUHBI. [0 TabenbHbIM HOMEepaM Hayjauy
0TOOpaHbI ceMb uenoBeK. HailTu BEpOSITHOCTB TOTO, UTO CPeId OTOOPAHHBIX JIUIL OKAXETCsI TPU
KECHIIHBI.



5. CryzneHT npuilen Ha 9K3aMeH, 3Has Juib 17 Borpocos U3 20. KakoBa BEpOSITHOCTb TOTO, UTO
CTYZAEHT 3HaeT 00a BOIpoca, 3aJaHHbIe eMy SK3aMEHATOPOM?

6. CTyaeHTsl NOJYyYMIIM IYTEBKU B 5 caHaTopueB. Tpu CTyAeHTa B IEPBBIN CAHATOPHIL, IIECTD
CTYZIEHTOB BO BTOPOW CaHATOPUH, IISITh CTYJEHTOB B TPETUM CAaHATOPUI, CEMb CTYJICHTOB B
YETBEPTHIM caHATOPUI, 1BA CTYACHTA B IISIThIN caHatopuil. KakoBa BEpOsSTHOCTB TOTO, UTO TPH
CTyZ€HTa MOEAYT OTIIBIXaTh B OJIUH CAaHATOPHI1?

7. Jlnsg mpou3BOACTBEHHON MPAaKTUKU HA TPUJIIATh CTYICHTOB IpeaocTaBiieHo 11 mect B Yde, 9 mecT B
Hedrexamcke, u 10 mect B Crepiuramake. KakoBa BEpOSITHOCTh TOTO, YTO TPH OINPEICTICHHBIX
CTYyJIEHTa MONAAyT HA MPAKTUKY B OJUH ropoa’?

8. ¥V TypuctoB 0110 6 6aHOK C MsicOM, 8 OaHOK ¢ OBOIIAaMU, U 3 OaHKH ¢ Kamiei. Bo Bpems mox st
Ha/MUCH Ha 6aHKax ObUTH CMBITHI. TypHcTaM Hy)XKHO OTKPBITh TpH OaHKH. KakoBa BepoSTHOCTD
TOTO, YTO BCE TPU OTKPHITHIE OAHKU OKAXKYTCS C PA3IIMYHBIM COIEPKUMBIM 7

9. B marasus noctynuio 45 X0JI0IWIBHUKOB, 9 U3 KOTOPBIX UMEIOT 3aBOJICKOM AedekT. CirydaitHbIM
00pazoM BHIOMPAIOT OJIMH XOJIOAMIBHHUK. KakoBa BEpOSATHOCTH TOTO, 4TO OH Oyzet 6e3 nedexra?

10. B xop3une Haxonutes 12 rBo3neid, 2 mypyna, 4 apenu, 13 camopesos, 3 ypoBHs U 7 pyneTok. Haiitu
BEPOSTHOCTH TOTO, YTO MPEIMET KOTOPBIN BBIHYT U3 KOP3UHBI OY/ET:

a) ypOoBHEM
0) npemnbio
Kpurepun oieHKM KOHTPOJIbHOI PadoThl
3amanus Bbamner [Ipumeuanue

1.9 2 Kaxxapiit npaBusibHbIA oTBET 1 Oam

2,10 4 Kaxapiii mpaBunbHBINA 0TBET 2 Oaia

3.,4,5,6,7,8 18 Kaxxnpiit npaBunbHBINA 0TBET 3 Oaia

MaxkcumanbHbIi 6an 3a paboTy — 24 0aj110B

Ikana nepeBoaa 0a/10B B OTMETKH

OTMeTKAa Yucso 621108, HEOOX0AMMOE 1JIS1 MOJTYYeHUSI OTMETKHU
« 5» (oTIU4HO) 23-24
« 4» (xoporo) 17-22
« 3» (yIOBJIETBOPHUTEIIHHO) 12-16
« 2 « (HEyIOBIETBOPUTEIBHO) MeHee 12

Konrtpoannas pabora
3.12 Ypasenenus u nepasencmea

Qosa3areJpHas YACTD

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npagunbHbLL OMEEmM U3 Yemvlpex NPed10HCeHHbIX:

1. Kakoe u3 uncern sBisieTcst KOpHEM ypaBHeHus logr(x+1) =1
A)-1;b)2;B) 1; 1) 0.
2. Kakue u3 ypaBHeHUI UMEIOT 00J1€€ OTHOTO KOPHSI?
A) x*-6x+5=0; B) 3*7=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
VvV—-32—x=2.

3. Onpenenurte BUJ ypaBHEHUS

A) nuneitnoe; b) kBaaparHoe; B) uppanuonanstoe; I') paiimonainsHoe.

+
4. Onpenenure HaMMEHBIIEE LIENOE PELIEHHE HEPABEHCTBA 5* 2<1?

A)-3;B)0; B) 3;T) -4.




Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u nOJ1y4eHHblil Omeen.
5. Haiinure KOpeHb ypaBHEHUS | x-3 | =2

{x -y=28,
6. Pente cucteMy ypaBHeHui (2 %_16.
2x% —5x
— <X
x—3

7. Pemute HEPaBEHCTBO

8. Pemmre ypaBuenue (2x — 3)V3x2 — 5x — 2=0

ﬂOHOJ’IHHTGJ’[LHﬂﬂ HacTb

Hpu eévinoainenuu 3a0anus 9 3anuwmume xoo, oﬁocnoeauuepemeuuﬂ u I’lOle'leHHblﬁ omeem.

5 T
2sin” x — /3 cos (— —x) =0.
9. Pemute ypaBHCHHE 2

3
—n;37r

MpUHAJJISKAIINE OTPE3KY 2

. YKa)KuTe KOPHH 3TOr0 YPaBHEHMUS,

Kpurepun oieHKM KOHTPOJIbHOI PadoThI

3ananus basuel IIpumeyanue
1,2,3,4 4 Kasxprit mpaBmiibHBIN OTBET 1 Oamt
5,6,7,8 8 Kaxnpiii mpaBunbHBINA 0TBET 2 Oaia
9 3 Kaxnp1if npaBuiibHbIN 0TBET 3 Oayuia

MaxkcumanbHbli 6am 3a paboty — 15 6anioB

Ikana nepeBoaa 0a/10B B OTMETKH

OTMeTKAa Yucso 621108, HEOOX0AMMOE 1JIS1 MOJTYYeHHUSI OTMETKHU
« 5» (oTIU4HO) 14-15
« 4» (xoporo) 11-13
« 3» (YIOBJIETBOPHUTEIIHLHO) 8-10
« 2 « (HeYIOBIIETBOPUTEIIHLHO) MeHee 7

3. 2.2. 3agaHud 1J51 MTOTOBOI0 KOHTPOJIS (IK3aMeH)
1. O0nue MoI0:KeHUA

cDOpMOI\/'I aTTeCTaiuu 110 JHUCHMIIIIMHE SABJIACTCS aK3aMeH. YITorom osx3zamena SBASETCS OILICHKAa

3HAaHWN ¥ YMEHUM 00yJaromerocsi mo naTuOauIbHOM MIKae.

Ycii0Bus IPOBEeHUSA IK3AMEHA

Ok3amen TPOBOAUTCS 110 BapHAHTAM.

KonunuectBo BapuaHTOB - 6.

3aaHus IpeyCcMaTpUBaIOT OJJHOBPEMEHHYIO IPOBEPKY YCBOECHHBIX 3HAHUN U OCBOEHHBIX YMEHUH 110 BCEM

TEMaM IMPOrpaMMhbl. OTBeTHI MpeaoCTaBJIAOTCA MTUCbMCHHO.




Oo6opynoBanme: Oymara, pydka, KapaHjall, JUHEHKa, BapHaHT 3a/laHusl, CIIpaBOYHas JIUTEPATYpa,
MUKPOKaIBbKYJIATOP.
2. KonTpoubHo-oneHouYHble MaTepuaiabl (KOM)
HHcTpykuus 1151 00y4ar0IMXCs M0 BINOJHEHUIO IK3aMEHAIMOHHOI padoThI

Ha BrImonmHeHrne MUChMEHHON SK3aMEHAIIMOHHON PabOTHI M0 MAaTeMAaTHKE NAaeTcs 4 aCTPOHOMHYECKUX
gaca (240 MuHyT).

DK3aMeHaIMOHHAsl pad0Ta COCTOUT U3 2-X YaCTeH: 00s3aTeTbHOM U TOTIOTHUTEIHHOM.

OO6s13aTenbHas YacTh COJIEPIKaT 3a/laHusl MUHUMAJIbHO 00513aTEIBHOTO YPOBHS, a AOMOJHUTEIbHAS YaCTh
— OoJiee CIIOXKHBIC 3aJaHUS.

[Tpu BBITIOTHEHUH OOJBIIMHCTBA 3aJlaHUI 00s3aTENbHON YacTu TpeOyeTcs MPeICTaBUTh X0l PEIICHUsS U
yKa3aThb NOJIY4eHHBIM OTBET. TOJIBKO B HECKOJBKHX 3aJaHUAX JOCTaTOYHO IIPEACTABUTH OTBET. 3a
MPaBWJIbHOE BBIMIOJIHEHUE JIIOOOT0 33/JaHus U3 00s3aTeNbHOM yacTH BbI Mojy4aere oAuH Oami. Ecnm Bbl
MPUBOJIUTE HEBEPHOE PEIlICHUE, HEBEPHBIM OTBET WJIM HE MPUBOJANTE HUKAKOTO OTBETA, oiy4yaete () Gayios
3a 3aJ]aHue.

[Ipu BeImoHEHUH J1I000T0 3aJaHUS JOTIOTHUTEIHLHOW YaCcTH HE0OXO0JUMO MOAPOOHO ONUCATh X0 PEUICHHS
U JaTh OTBET.
[IpaBuIbHOE BBINOJIHEHHE 3a/1aHUH JONOTHUTEIBHOM YaCTH OLIEHUBAETCs 2 OaiaMu.

bainel, moydeHHbIE 32 BCE BHIMOJIHEHHBIE 3a/1aHUsI, CYMMHUPYIOTCSL.

[ToctapaiiTech MpaBWIIBHO BBIOJIHUTH KaKk MOXKHO Oouiblile 33JaHUi U HaOpaTh Kak MOXHO OoJjblle
0aJIoB.

Ilepeo nauanom pabomuvl HUMAMENbHO O3HAKOMbMECHL CO WIKAIOU nepesoda 6annoe 6 ommemxku u

obpamume HUMAHUeE, YMO HAYUHAMb pabomy ciedyem ¢ 3a0anull 00s3amenbHOU Yacmu.

Illxana nepegoda 6an106 6 ommemKu no NAMUOAITLHOU cucmeme

Yucio 62717108, HE00X0AMMOE IS TIOJTYYCHH S
OrMmeTka OTMETKH
«3» (YAOBIETBOPUTEIBHO) 8-11
«4» (xoporo) 12-18
«5» (OTIIMYHO) 19-20

Kenaem ycniexos!
1 BapuanT
OO0s3arenbHast 4acTh.

3amanue 1. (16amr) Jommap crout 80 pyoseit. Kakoe Hanbosbiiee KOJIUYECTBO T0UIAPOB MOKHO KYITUTh Ha
1500 py6neit?



3aganue 2.(1 6Gamn) HapucyHke >KUPHBIMH TOYKaMHM II0KAa3aHO CYTOYHOE KOJIMYECTBO OCAJIKOB,

BbINagaBmux B Kazanu ¢ 3 o 15 despans 1909 roaa. [lo ropu3oHTaIM yKa3bIBAIOTCSA YKCIIa MECSa,
M0 BEPTUKAM — KOJUYECTBO OCAJKOB, BBINABIIMX B COOTBETCTBYIOLIUHM J€Hb, B MMIuMeTpax. Jlis
HarJsJHOCTU JKUPHBIE TOUKM HAa PUCYHKE COEIMHEHbI JIMHHUEH. OIpenenuTe IO PUCYHKY, CKOJBKO THEH
U3 JTAaHHOTO MepHOo/ia HE BhIMA1al0 0CaIKOB.

3ananue 3. (1 6am1) Ha xneruaroii Oymare ¢ kieTkamu pasmepoM 1 cm x 1 cMm u3obpaxen pom6. Haiigure

CTo Iiomanb, 3alumruTe OTBCT B KBA/IPATHBIX CAHTUMCTPAX.

3amanwue 4. (1 6amr) CtpoutenbHOM Opurane Hy)KHO ipruoopectr S0 KyOOMETPOB CTPOUTEIHHOTO
Opyca y 0JJHOTO U3 TpeX MOCTaBIUKOB. KakoBa HaMeHbIIasi CTOMMOCTH TAKOW MOKYIIKH

¢ noctaBkou (B py0ssix)? LleHsl v ycnoBHs yka3aHbI B TAOJIUIIE.

Ilena 6pyca CroumocTb JlonomHuTENbHBIE
ITocTaBuk
(py6. 3a 1) JOCTaBKH YCIIOBHS
A 3500 9900 -
[Ipu 3aka3ze Ha cymmy Oo0sbIIe
b 4500 7900
150000 py6. noctaBka 6ecriaTHO
B 3600 7900 [Ipu 3aka3ze Ha cymmy OosbIIe
200000 py6. mocTaBka OecriaTHO

3anmanue 5. (1 6amn) Haiigure kopeHb ypaBHEHUS 52" 2 =625



3anmanue 6. (1 6amn) Halimute a u3 paBenctBa F=ma, eciiu F=282 u m=94.

Bananue 7. (1 6amn) Haitaute 3HaueHUe BbIpaxeHus 1082 V45,
log2 45

3amanme 8. (1 6amn) Ha pucynke m3obpaxen rpaduk muddepenimupyemon ¢yHkiuu y = f(x). Ha ocu
abcrucc otMeueHsl AeBATh Touek: x1, x2, x3...x9. Cpean 3TUX TOYEK HaWIUTE BCE TOYKH, B KOTOPBIX
npou3BoHas QYHKIHH f(x) oTpuliaTebHA. B 0TBeTE yKaXUTE KOJIMYECTBO HAMICHHBIX TOUYEK.

y

/’?\\ y=1(x)
al o N\ /p\
1IN x5 | % EEERN
X, Xy X3 X4 \\i :r 0 X7 Xg Xo X
oA
| If

JlomoHuTEIbHAS YaCTh.

Baganue 9. (2 Gamra) Haiimure 066EM KOHYCa (B CM°), paiyc OCHOBAHMS KOTOPOTO PaBeH 7,5 cM, a
JuTHa oOpaszyromiein — 12,5 cm.

3amanwme 10. (2 6amna) B cpenrem u3 50 nmpousBeAEHHBIX OaTapeek 2 HencrpaBHbl. KakoBa BEpOsSTHOCTH TOTO,
YTO CITy4aiiHO BEIOpAaHHAsI B Mara3uHe OaTapeika OKa)XeTCsl UCIIPaBHOM?

3amanue 11. (2 6anna) Teno aBmkercs mo 3aKkoHy S(7) = 4x* — 6x +3. Omnpenenure, B KAKOH MOMEHT
BpEMEHHU CKOpOCTh OyaeT paBHa 10.
3amanue 12. (2 6amia) Pemmtes ypaBHenue 2 + cos2x - 3 cos x=0
3amanme 13. (2 6amna) JlBa BenocurieaucTa OJHOBPEMEHHO OTHPABUIIUCH B 117 KUIIOMETPOBBIN MpOOET.
[TepBbIii exan co CKOPOCThIO, HA 4 KM/4 OOJIBIICH, Y4eM CKOPOCTh BTOPOTO, U TIPUOBLT K puHHUITY Ha 4 yaca
panble Broporo. Haiinute ckopocTh Benocumenucra, npuineamero k ¢uuumy BropeiM. OTBeT maiite B

KM/4.

3x+y=3

3ananwue 14. (2 6amna) Pemmre cucteMy ypaBHEHUM )
log, (5x+4y)=log;(y+5)

2 BapHaHT



3amanwme 1. (1 6amn) [Tauka Oymaru “benee caera” ctout 300 py6neit. Tumyp npumén B Mara3ut 3a
Oymaroii, umes B kapmane 10000 py06:eii. Kakoe Haubosnbliee KOIMYECTBO MaYeK 3TOW OyMaru CMOXeT

Kynuth Tumyp?

3anmanue 2. (1 6amn) Ha pucyHke ®UpHBIMU TOUKaMU MTOKa3aHa CpeJHEMECYHas TeMIleparypa
Bo3ayxa B Coum 3a kaxapii Mecsn 1920 rona. [1o ropu3oHTanu yKka3pIlBatOTCA MECSIIbI, IO BEPTUKAIIH -
Temreparypa B rpaaycax Llenbcus. st HArISIAHOCTH KUPHBIE TOUYKU COEMHEHBI TnHuen. Onpenenure o
PUCYHKY HAUMEHBIIYIO CPETHEMECITYHYIO TEMIIEpaTypy B mepuo ¢ Mas mo aexkadps 1920 roma. OtBeT

nanre B rpagycax Llenscus.

O0s3aTenpHast 4acTh.
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3amanwue 3. (1 6amur) Ha knetuaToit Oymare ¢ kieTkamu pazmepom 1 cm X 1 cM nu3o0paxena

Tpanenus. Haliiure ero miomasas, 3auiIMTe OTBET B KBaIPATHBIX CAHTUMETPaX.

3amanwe 4. ( 16amr) B TaGnuie yka3aHsl ieHsl (B py0.) Ha yCIYTH aBHANIEPEBO3KH ITACCAKUPOB
SKOHOMHUYECKOT0 KJ1acca no mapupyty MockBa — PuM yeTbIpeX pa3HbIX aBUAKOMIIAHUM.

CrouMocTh
ABHAKOMIIAHUSA

omiera
Aspoapyr 8500
Ditp Xonmnu 3400
TTonér 3500

Kpbuibs 6500

CroumMocTthb

NMpoBo3a
oaraska

Becmatao

3000

2500

BecnnatHo

CTtouMOCTDL
NMUTAHUSA
Ha 0opTy

Becruiatao

1000

700

500



Onpenenure, CKOIBKO pyOJIei HY)KHO 3aIJIATUTh 32 CAMBIH JICTIIEBBINA OWIIET, €CIIH IMyTEIICCTBEHHUK
IUTAHUPYET c1aTh Oarax M 3aKa3aTh MUTaHHUE Ha OOPTY.

3amanue 5. (1 6aun) Halinute kKopeHb ypaBHEHUs 21-v=16.

3anmanue 6. (1 6amn) Haitnure F 3 paBencrea A=F-S-cosa, ecnu cosa=3, S=12, A=36.
4

3ananwue 7. (1 6amn) Haiinure 3HaueHne BepaxeHns 31083 12 -]
3amanme 8. (1 6amm)Ha pucynke mzoOpaxken rpaduk muddepennmpyemoit Gpynkmuu y = f(x). Ha ocu
abcrucc oTMeueHsl AeBATh Todek: x1, x2, x3...x9. Cpeau 3TUX TOYEK HaWIUTE BCE TOUKHU, B KOTOPBIX

pou3BOIHAS PYHKIIMH f(Xx) OTpUllaTenbHa. B 0TBETEe yKaKUTE KOITUYECTBO HAMICHHBIX TOUYEK.

1 L |
N y=1x)
T
i \\ /! \,\\
o I : :
o lxz AR \\? ?ho e xg\ E3
o
-

JlonomHWTENbHAS YaCTh.

3ananue 9. (2 6amwta) Haiiqure amuny oOpasyromiei mpsiMoro Konyca ¢ BbICOTOM, paBHo# 10 cm, u
JMaMETPOM OCHOBaHUs, paBHBIM 15 cM. OTBET 3alUIIUTE B CAHTUMETpPAX.

3anmanue 10. (2 6anna) Y Mammu 15 ¢ummek: 5 ¢ KpacHBIMU 3BE3/1aMHU, OCTaJIbHBIC C 30JI0THIMU. Maima
HayraJ BEIOMpaeT u3 kapMaHa Guiiky. Haiinure BeposSTHOCTb TOTO, YTO 3TO OyeT (PUIIKA C 30JI0THIMU
3BE3JAMH.

Baganue 11. (2 Gamra) Teno gBmkercs 1o 3akony S(7) = 4x> — 2x + 1.

Omnpenenure, B KAKO MOMEHT BPEMEHH CKOpPOCTH OyaeT paBHa 6.
3anmanue 12. ( 2 6ama) Pemmuts ypaBHeHue 2 tg2x — tgx-3=0

3aganue 13. (2 Gana) Katep mpornen nmpoTUB T€UEHHUs peKd 72 KM M BEPHYJCS B MYHKT OTIPABICHHMS,
3aTpaTWB Ha OOpaTHBIA MyTh HAa 6 4acoB MeHbIe. HaliguTe CKOpOCTh TEUEHHs, €CIM CKOPOCTh Karepa B

HETMOABMKHOM Bosie paBHA 9 kM/4. OTBET gaiiTe B KM/4.

4( 4x—y=2
[log,, 3x =log,, (y+1)

3ananue 14. (2 6amna) Pemute cucreMy ypaBHEHHH.

3 BapuaHT

O0s3aTenbpHas 4acTh.



3amanue 1. (1 6amn) Croumocts TeTpanu 32 pyous. Uepe3 mecsil oHa yBenuamniack Ha 5%. CKOIBKO
py0IIeii ctana CTOUTh TeTpalb MOCIe YBETUUYCHUS [IEHBI?

3ananue 2. (1 6amn) Ha rpaduke mokazaHo CyTOYHOE KOJMYECTBO OCAIKOB, BhIMaBmnx ¢ 1 mo 11 ¢espans.
ITo ropu3oHTaNIN YKa3bIBAIOTCS YUCIIA MECALIA, 10 BEPTHKAIN — KOJIMYECTBO OCAIKOB B MM, BBINIaBIICE B
COOTBETCTBYIOLIHH eHb. Onpenenure 1o rpaduky HaudobIIee KOJTUIECTBO OCAAKOB, BHIABIINX 3a ACHD B

9TOT MEPHOI.

MM 5

10

| despars
1 23 45 6 7 8 91011 "

3ananue 3. (1 6amn) [Inan MmecTHOCTH pa3ouT Ha KineTku. Kaxknas kimeTka o00o3HavaeT kBaapar 1 mx1 m.
Haiinute nepumetp yuacTka, n3oopaxxénHoro Ha rutane. OTBeT aiiTe B MeTpax.

3amanwe 4. (1 6amn) [lets naanupyeT NOKYNKY XOJIOAMIHFHUKA Yepe3 OJIUH U3 TPEX HHTEPHET-Mara3nHoB.
LleHsl 1 ycroBHs JOCTaBKU MPUBEACHBI B TaOIHIIE.

HNurepuer- CronmocTh Cronmocth JlonoJHUTEIbHbIE YCI0BHSA
MarasuH X0JI0IMJIbHUKA AOCTABKH
(pyo.) (pyo.)
1 20 000 400 —
2 20 500 550 IIpu 3akaze Ha cymmy cBbiiie 20 000
py0. nocTtaBka OecriaTHasl.
3 19 950 200 [Tpu oopmiIeHUH JOCTABKU CKUJIKA HA

Bech uek 2%.

Cxoubko pyOJieit Hy)KHO 3aIlJIaTUTh 332 CaMYIO JICTIIEBYIO MOKYIIKY C JIOCTaBKOM?

Baganue 5. (1 6awr) Haiigure kopens ypasrerns 7- 20 = 49.

3anmanue 6. (1 6amn) B tpeyronsuuke ABC yron C paBen 90°, cosA =4/5 . Haiigure sinB.

3amanue 7. (1 6amn) Halimute 3HaUCHUE BBIPAKCHUS 1§g65 .
5




3ananue 8. (1 6amn) Mcnone3ys rpadpuk pyHkmuu y= f(x)(CM. puc. HUXKE), ONPEISNIUTh: IPH KaKUX
3HaueHusX X, f(x)>0 u nmpu kakux 3HaUeHUsX X, f(x)<0

|
W
=]

JlomoHuTEIbHAS YaCTh.
3amanne 9. (2 6anna) B mpaBunsHO# TpeyronsHoi mupamuae SABC K — cepenuna pedpa BC, S —
BepinrHa. M3BecTHO, uT0 AB = 6, a myomaabp 00KoBOM oBepxHOCTH paBHa 270. Haiinute anmuHy oTpe3ka

SK.

3amanme 10. (2 6amra) baOymka ucnekna 36 TUPOKKOB: 6 C MOBHAJIOM, 12- ¢ KalyCTO#, a OCTaJIbHBIC — C
kapromkoil. Ilerst Hayram BbIOMpaeT OAWH MHPOXKOK. Hainaure BEpOSATHOCTH TOTO, YTO OH OKAXKETCS C

KApPTOILIKOM.

3amanue 11. (2 6anna) Temo ABMKETCS 1O MPSIMOM Tak, YTO PACCTOSHUE S OT HAdalIbHOM TOUKU

M3MEHsIETCs 110 3aKoHy S = 10¢ 7 (M), THe t - BpeMsi JIBUIKEHUS B CEKYHIax.

Haiinute ckopocTh Tena yepes 3 ¢ rmociie Hauaja JIBHKEHUS.

3amanue 12. (2 6amna) Pemmts ypaBHeHue:3sin?x- 7sinx+4=0

3amanme 13. ( 2 Gamra) MoTtopHas JIoJaka Tpolia MpOTUB TedeHus: peku 140 kM U BepHYJIach B MYHKT

OTTPABJICHHMS, 3aTPATUB Ha OOpaTHBIA MyTh Ha 4 Yaca MeHbIe. HaliiuTe CKOpOCTh TEUEHUs, €CITU CKOPOCTh

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

Bananue 14. (2 Gawia) Pemnte ypasuenue: vV 5 =1
Tx—49 7

4 BapuaHT



O0s3aTenbpHas 4YacTh.

3amanwme 1. (1 6amr) ApOy3sl mpomatotcs mo 95 py6ieit 3a mryky. Kakoe Hanbosbiiee Kou4ecTBo apoy3oB
CMOXXET KymiuTh AHTOH, eciii B KapMane y Hero 1700 pyomeii?

3ananue 2. (1 6amn)Ha rpaduxe nmokasan npoiecc HarpeBaHus HeKOToporo npubdopa. Ha ocu abcruce
OTKJIAABIBACTCA BPEMS B MUHYTAX, IMPOMICANICC MOMCHTA BKIIFOUCHUS Hpﬂ6opa, Ha OCH OpAUHAT —
TeMIiepatypa npuodopa B rpaaycax Llenscus. Onpenenure o rpaduky Temmneparypy (B rpaaycax) npudopa

4yepe3 8 MUHYT IOCIIe Havaia paboThl.

1, °C &
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3ananue 3. (1 6amn) Haiigure muomanb TpeyroiabHUKa, H300paKEHHOT0 Ha KJIETYaTol Oymare ¢ pasMepomM

kieTku lem X 1em. OTBeT gaiite B KBaJpaTHBIX CAHTUMETPAx

3ananue 4. (1 6amn) s npoBeaeHus 6ankera Heo6xoanMo 3aka3zath 2000 MUPOKHBIX Y OHOTO U3 TPEX
NOCTaBIIMKOB. [TnpoxHbie ynakoBbIBatoTcst B KOpoOku 1o 50, 100 u 250 mryk. Llens! u 1onosHUTeNbHbIE
YCIIOBHS IIPUBEJCHBI B TAOJIUIIE.

CrommocTs kopoBki | KonuuecTso nupoxHeiX B | NononuutensHiie
L ecbivren nupoXHBIX (pyS.) xopobke (wr.) S
A 1400 50 Hert
b 2600 100 Mpu 3akase ToBapa cebiwe 15
kopodok aelicTeyeT ckuaka 15 %
B 5500 250 Hert

Cxonpko py0Jeit HeoOX0IMMO 3aIUIaTUTh 32 CaMyIo ACMIEBYIO MOKYIKY MUPOXKHBIX, €CIIU 3aKa3 OyaeT
CJEJIaH Y OJIHOTO MOCTaBIUKAa?

Bamanue 5. (1 6amr) Haiinure kopeHs ypaBHeHHS 3 B=9

Baganue 6. (1 Gamr) B tpeyrombanke ABC yron A pasen 60, a yrox B pasen 30°. Haiimure AC, eciu AB
paseH 18 cm. OTBerT paiite B cM.

3anmanue 7. (1 6amn) Haiinute 3HaUeHNE BBIPAKCHUS %
3log3

3amanwme 8. ( 1 6amn) Ucnonp3ys rpaduk Gynakiuu y= f(X)(CM. puc. HUKE), ONPEIETUTh



MIPOMEKYTKH BO3pacTaHUs U yObIBaHUS (DYHKITUU:

|
w
S

JlomonHUTEILHAS YaCTh.

3ananue 9. (2 6amna) Haitaure miomanb 60K0BON MOBEPXHOCTH MPABUIBLHONU TPEYTOJIbHONW MUPAMU/IBI, €CIIH
. 2

MepUMETP €€ OCHOBAHUSA paBeH 48 cM, a anodema paBHa 18 cMm. OTBeT naiiTe B cM”.

3aganue 10. (2 6ayuta) B nBeToyHOM MarasuHe ecTh 15 opxuzaei: 5 KpacHbIX, 7 OenbIX, a OCTaJbHBIE —

cupeHeBble. B mepuoa, Koraa oHM HE LBETYT, OHU BBITJISAAT OJUHAKOBO. HaiinuTe BepoATHOCTH TOTO, YTO

CIIy4aifHO BBIOpaHHAsI OPXUIEs] OKAXKETCSI CHPEHEBOIA.
3ananue 11. (2 6aya) MarepuanbHast TOUKA JBHKETCS IPSIMOJIMHEIHO MO 3aKOHY

1 "
x(t) = 3 3 +5t%+25¢, rae X—PACCTOSTHUE OT TOYKHU OTCUETA B METPAX, [—BpPEMs B CEKYHIaX, U3MEPEHHOE C

MOMEHTA Havaja JBIKEHUs. B kakoif MOMEHT BpeMeHH (B CEKyH/1aX) €€ CKOpOCTh Oyzaer paBHa 64 m/c?

3amanue 12. (2 6ama) Pemmuts ypaBHeHUE: 5c052x -8cosx+3=0

3amanme 13. (2 Gamr) MoTopHas jojaka MpoIia MPOTUB TeueHus peku 80 KM M BEpHYJIach B IYHKT
OTIIpaBIICHHsI, 3aTPATUB Ha OOpaTHBIA MyTh Ha 2 yaca MeHblIe. HaliquTe CKOpoCTh JOAKH, €ClId CKOPOCTh

TedeHus paBHa 1 km/4. OTBeT gaiiTe B KM/4.

Samanue 14. (2 6anna) BerauciauTs 3HaueHue BhipakeHus: 31083 7 +49log7 V13
Bapuant Ne 5.
Oobs13aTeIbHAS YaCTh.

3amanwme 1. (1 6amn) Py6amka crout 700 py6. XKens npumén B marasun ¢ 3300 pyOneit B kapmane. Kakoe
HauOoJIbIIICe KOJIMYECTBO pyOariex CMOXKET KYITUTh Kensa?

3ananue 2. (1 6amn) Ha rpaduke n3obpaxeHa 3aBUCUMOCTh CKOPOCTH JIBM)KEHHUSI peiicoBOro aBrodyca Ha
MapuIpyTe MeX1y ABYMS ropoJamMu OT BpeMeHu. Ha BepTuKanbHON ocH OTMEUYeHa CKOPOCTh B KM/4, Ha To-
PHU30HTAIBHOM — BpeMs B Hacax, MpoIIe/IIee ¢ Hayajaa ABHKEHUS aBTo0yca.
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[Tonp3ysich rpaKOM, MOCTABBTE B COOTBETCTBUE KAXKIOMY HHTEPBATY BPEMEHHU XapaKTEePUCTUKY JABHKE-
HUS aBTOOyCa Ha TOM MHTEpBAJIE.

NHTEPBAJIbBI BPEMEHU XAPAKTEPUCTUKU JIBNKEHUA
A) epBbIi yac myTu 1) ObuTa OCTAaHOBKA ITUTEIHHOCTHIO 30 MHUHYT
B) BTopoii uac mytu 2) ckopocTh aBTOOYyCa He onmyckanach Hike 20 km/4
B) tperuit yac mytu 3) ckopocTh aBTOOYyCa He mpeBbImana 60 KM/9
I') ueTBepTHIil Uac nytu 4) 6pu1a OCTAaHOBKA JJIUTENBHOCTBIO 15 MUHYT

B Tabnmiie moa kaxmoit OykBO# yKa)KUTE COOTBETCTBYIOIIHI HOMED. A B B r

3amanwme 3. (1 6am1) Ha knetdaroit 6ymare ¢ kieTkamu pasmepoM 1 cm x 1 cM n300pakeH MHOTOYTOJTbHUK.

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

3amanwne 4. (1 6amn) [lIxonbHOMN CTOJIOBOK HEOOX0IUMO KynUTh 250 JIMTPOB COKA Y OJTHOTO U3 TPEX
MOCTABIIMKOB. [[eHbI U YCIIOBUS TOCTaBKH MPUBEICHBI B TAOUIIC.

Mocrasumk | CToMMocTe coka | Crommocts flononHTensHLle yenosun
(py6.3anutp) | Aoctaekm (py6.) i

A 35 1000 Her

Mpu 3akase Tosapa csbiwe
7000 pybnen — pnocraska
becnnarHas

MNpu 3akase ToBapa cBbie
9000 pybnein — nocraeka
SecnnaTHan.

b 34 1200

B 32 1500

Cxoubko pyOseit HeoOX0IMMO 3aIIaTUTh 33 CaMYI0 ACTIEBYIO MOKYIIKY C JIOCTaBKOM?

Baganue 5. (1 6awr) Haiimure kopers ypasaenus 2°° 7 * = 8%



3ananue 6. (1 6amn) Haiigure kopens ypaBuenus logs(6 — x)=logs 2

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

3amanue 8. (1 6amr) TeneBuzop y JIumbl ciomMancs W MOKa3bIBAaET TOJBKO OJWH Cly4daliHbIN KaHai. Jluma
BKJIIOYAET TeJIeBU30p. B 3T0 Bpemst Mo JBaauaTH NATH KaHajlaM U3 MATUIECITH MOKa3bIBalOT KWHOKOMEINH.

Haiinure BepossTHOCTH TOTO, uTO JIMaa rmomnaaer Ha KaHal, I/ie€ KOMeIus He UJET.

Jlono/IHUTEIbHAS YacCTh.
3ananue 9. (2 6amna) B npaBunsHON TpeyronbHoil nupamuae SABC K — cepenuna pedpa BC ,

S —sepmmuHa. M3BectHO, uT0 AB =4, a SK = 12. Haiigute muiomnaas 60KOBOH MTOBEPXHOCTH.

=

3amanue 10. (2 6amia) HaliTu mpoMexxyTKu Bo3pacTaHus U yobiBaHUS QyHKIHMK y = 2x2 — 16x — 17

3amanwme 11. (2 6amra) Temo ABMXKETCS O MPSAMOM TaK, YTO pacCTOSTHUAE S HAYAIbHOW TOYKH U3MEHSIETCSI 110
3akony S(t)= 2t3 — 3t2-, rae t-BpeMs ABIKEHUS B ceKyHnax. Haiiute ckopocTs Tena uepes 2 ceKyHabl
1ocJie Hayana JBUKEHUS.

3amanwme 12. (2 6amna) B tpanennu ABCD ¢ ocnoBanusmu BC u AD croponst AB, BC u CD paBHbI 25 cM,
a ctopoHa AD pasna 39 cm. Haiiogute cunyc yrina DAB.

3aganue 13. (2 Oamna)Temoxox MPOXOAUT MO TEUYCHHIO PEKW A0 IMYHKTa Ha3HAYeHHS 255 KM M Iocie
CTOSIHKM BO3BpAILlaeTCs B IIYHKT OTNpaBieHus. HaliguTre cKopocTh TEMIOX0Aa B HEMOABHIKHOM BOJE, €CIIH
CKOpPOCTb T€YEHHUs paBHA 1 KM/4, CTOSHKA JUIMTCA 2 Yaca, a B MyHKT OTIIPABICHMSI TEMJIO0XO0J BO3BPALIAETCS
yepe3 34 yaca mocie OTIIeITUS U3 Hero. OTBET MaiTe B KM/4.

3ananue 14. (2 6amna) Pemuts ypaBHenue: logs (x-2) + loga(x-3)=1
Bapuant Ne 6.

O0s13aTeIbHAA YACTD.

3amanmne 1. Macca menBens 250 xr, a macca citoHa 5150 kr. Kakoe HanMeHbIIIee KOJIMISCTBO TaKUX
MeJBeJIel CMOTYT IIEPEBECUTh CIOHA?

3amanue 2.



Ha rpaduke npeacrasieHa 3aBUCHMOCTb TEMIIEPATYPHI t BEIIECTBA OT MOJIYYSHHOTO KOJIMYECTBA TETIJIOTHI
Q. M3HavanpHO BEMIECTBO HAXOIUIOCH B TBEPJIOM cOCTOsSIHUM. Ha ropr30HTaIbHON OCH OTMEUYEHO
KOJIMYECTBO TEILIOTHI B JPKOYIIAX, HA BEPTUKAIBHOM OCH — TeMIIeparypa BellecTBa B rpaaycax Llenbcust.

t °C
r 4

0 Q, Ax

[Tonp3ysich rpadukoM, MOCTaBbTE B COOTBETCTBHE KAXKIOMY MPOMEKYTKY KOJIMUYECTBA TEIUIOTHI
(0603HaYeHO OYKBaMM) COOTBETCTBYIOIIYIO €MY XapaKTepUCTHKY TeMIepaTypbl (0003HaueHo nudpamn).

KosnnyecTBo Tenjiorsi

A) Ab

b) bB

B) BI'

Drna

XapakTepucTuka Temineparypbl

1) Temmieparypa Bo3pacTaiia ObICTpee BCEro

2) TemriepaTypa Obliia MaKCUMAaJTbHOM

3) remnepaTypa Obli1a TOCTOSIHHOM J0JIbIIE BCETO
4) TBEpIOE TEJIO HArPEeBaIOCh

3ananue 3.Ha kiemuamoii Oymaze Hapucosau kpye niowaosvio 2,8. Hatioume niowads 3axpauteHnozo
cekmopa.

3amanwne 4. B Tabnuiie ykazaHsl 11eHBI (B pyOJIsiX) Ha HEKOTOPBIE KAHIICIIPCKUE TOBAPHI B TPEX MarasuHax
ropona.

Toeap LWkoneHuk | TBopyecteo-B-Aom | Mup Kanurosapos
Wapukosas pyuka (wr.) 10 14 12
enesan pyuka (wr.) 12 13 15
MpocToit kapasaaw (wr.) 6 5 5
LiseTHble kapasaawum (Habop) 50 55 50
Tetpanb B kneTky (wr.) 5 7 6
Terpaab B NUHENKY (WT.) 6 6 8




OHpeI[eJII/ITC, B KaKOM U3 3TUX MAra3mHOB OKaXETCA CaMbIM JCIICBbIM CJIG,Z[yIOH_[I/Iﬁ Ha60p KaHICIIIPCKUX
TOBApOB: JIBE I'eJICBbIC PYUKH, ITSATh MPOCTHIX KapaHaIiei, oguH Habop BETHBIX KapaHaamien, 10 TeTpanei
B KJICTKY. B oTBeT 3anumuTe CTOUMMOCTD JAaHHOT'O Ha6opa KaHICIIPCKUX TOBAPOB B 3TOM Mara3nHe (B
pyoIsx).

3aganue 5. Haiiiute KopeHb ypaBHEHUS 2°7*=0,25

3amanme 6. B tpeyronsauke ABC yron C pasen 90° . Haitnure sin B, ecau sin A= Y21,
5
Bamanue 7. Haiinure MeHbIIniT KOPEHb ypaBHEeHUs: 7" 2~2" =]

3ananue 8. B cpennem u3 1000 canoBbIX HACOCOB, MOCTYIUBIINX B IPOJaxy, 15 noarekaror. Haiiaure
BEPOSATHOCTH TOTO, UTO OJAMH CIy4YailHO BEIOpaHHBIN JJI1 KOHTPOJISI HACOC HE MOATEKAET.

3amanue 9. HaiiauTe 1Iomans 0CeBOro cedeHns KoHyca (B CM”), ecii o0pasyrolas KoHyca paBHa 13 cM, a
TamMeTp ocHOBaHus paseH 10 cm.

3aganme 10. Haiitu npomexyTku Bo3pactanus u yosiBaHust pyHKIMM y = x2 + 2x — 3

3aganue 11 Teno ABMKETCS MPSIMOIHHEHHO 110 3aKOHY X(t)=6t2+t-1. B kakoit MOMEHT BpeMEHU CKOPOCTh
IBUKeHHS OyneT paBHO 25 m/c? TlepeMernienne u3MepsieTcss B METpax, BpeMs - B CEKyHIaXx.

o , 3 A, .
3ananue 12. Haiinure HauMeHbIee 3Ha4eHUe QyHKIun Y — 4 — 27X ya OTpe3Ke [()- 4].

3amanme 13. TennoxoJ MPOXOAUT MO TEYEHUIO PEKH A0 MyHKTAa HazHaueHus 200 KM W MOciie CTOSTHKH
BO3BpAIla€TCs B IYHKT OTHpaBieHUs. Haligure CKOpOCTh TEYEHHS, €CIM CKOPOCTh TEIIOXOoJa B
HEMOJIBIDKHOW BoAe paBHa 15 km/4, ctostHka mumtcs 10 9acoB, a B MYyHKT OTIPABICHHUS TEIUIOXOJ]

BO3Bparaercs yepe3 40 yacoB mocie oTIUIbITUS U3 Hero. OTBeT gaiiTe B KM/H.

3amanue 14. Pemuts ypasuenune:logs(5 — x) + logs(—1 —x) = 3



3. Kpurepuu onieHuBaHus

TpeboBanws K BBITIOJIHECHHIO 3aJaHUH 9K3aMEHAIITMOHHOW paOOTHI:

v M3 IPEICTABICHHOIO PEIIEHUS TOHATEH X0/ PACCYXKICHUN 00yYaroIEerocs;

v X0J peleHus ObLI MaTEMAaTHYECKH ITPAMOTHBIM;

v\ IpeCTaBIICHHBIH OTBET OBLI IPAaBHILHbIM;

V' Mertox u popMa ONKCAHUS PELIEHHUS 3aJa4l MOT'YT OBITh IIPOM3BOJILHBIMU;

v/ BBINOJIHEHHE KAXKI0T0 U3 3aaHuil OIllEHUBAETCA B OalIax.
3a mpaBUIBLHOE BBIIOJIHEHUE JTIOOOTO 3aJaHUS U3 00S3aTEJIbHOH 4YacTH OOy4aloUIuiics MONydaeT OJUH
6amn. Ecnu oOydaromuiicss MpUBOAUT HEBEPHOE PEIICHUE, HEBEPHBIH OTBET WM HE MPUBOIUT HUKAKOTO
oTBeTa, OH noiydvaer 0 6aymios.

[Ipy BBIMONHEHWH JIOOOTO 3a/laHUs  AOMOJHHUTEIbHOW YACTH UCIOIB3YIOTCS CIEIYIOIIHE

KPUTEPUU OLICHKH 3aJIaHHi:

Bananl Kpurepun onieHKH BbINOJIHEHHOT0 3aJaHUS
2 [IpuBeneHo BepHoe 000CHOBAaHHOE pellieHUE, TPUBE/ICH MPABUIIbHBINA OTBET
. [IpuBeneHo BepHOE pelIeHre, HO HOMYIIeHAa BRIYMCIIUTEIbHAS OMMOKA WM OMKCKA, IPH 3TOM
MO>KET OBITh TIOJTyYeH HEBEPHBIN OTBET
05 Pemenne HayaTo JIOTMYECKH BEPHO, HO JOMYIEHA OIIMOKa, TMO0 pelieHne He TOBEACHO JI0
’ KOHIIa, TPU ATOM OTBET HEBEPHBIN WIJIU OTCYTCTBYET.
0 HegepHoe penienne, HeBEpHbBIN OTBET WM OTCYTCTBUE PELICHMS.
3agaHus basuibt [Ipumeuanue
1-8 8 Kasxnprit mpaBuiibHBIN OTBET 1 6asmt
9-14 12 Kasxpiii mpaBUIbHBINA OTBET 2 Oaia

MaxkcumanbHbli 6an 3a paboty — 20 06ajioB

IlIkana nepesooda 641106 6 OMMemKu N0 NAMUOAITLHOU cucmeme

Yucio 6217108, He00X0AMMOE IS TIOJTYYCHH S
OTMETKHU
OtMmeTka
COYUATTLHO-DKOHOMUYECKULL .
mexHuueckul npoguis
npoguns
«3» (yIOBJIETBOPHUTEIIHHO) 8-11 8-11
12-18
«4» (xoporo) (HE MeHee OJTHOTO 3aJIaHus 12-18
U3 IONOJHUTENILHOM 4acTH)
19-20
«5» (OTIMYHO) (HE MeHee IBYX 3aJjaHui U3 19-20
JIOTIOJTHUTEILHON YaCTH )




3.3. Kpurepumn onieHuBaHusA

1.Conepxanrie 1 00BbeM MaTepHaia, IMOMJICKAIIEr0 MPOBEPKE, Ompeaessercs mporpammoit. [pu
IMPOBCPKC YCBOCHUSA MaTCpHajla HYXHO BBIABJISATH IMOJHOTY, MPOYHOCTH YCBOCHHA CTYACHTAMU
TCOPHUU U YMCHU NNIPUMCHATH €€ HA IMPAKTUKC B 3HAKOMBIX 1 HC3HAKOMBIX CUTYyallUAdX.

2. OcHOBHBIMU (pOpMaMU IPOBEPKU 3HAHUHM U YMEHHH CTYJACHTOB I10 MaTEMaTHUKe
SIBJISIFOTCSI TIHCbMEHHAs KOHTPOJIbHAsT paboTa, caMOCTOsITeNbHAs paboTa, TECTUPOBAHUE,
YCTHBIN OMpOC.

3. Ilpu oneHKe NUCBMEHHBIX M YCTHBIX OTBETOB IIPENOJABATENb B IMEPBYI0 OUYEPENb YUHUTHIBAET
IIOKAa3aHHBIC CTYIleHTaMI/I 3HAHUA U YMeHI/ISI. OI_IGHKa 3aBUCUT TaAaKXC OT HAJIN4YUA U xapaKTepa
MOTPEITHOCTEH, TOMYIIEHHBIX CTYJACHTaMHU.

Cpeny mOTpentHOCTe BBIJACISIIOTCS OMIMOKKM M HEeIOoYeThl. [lorpenrHocTh cuuTaeTcss OIMMOKOM,
€CIM OHAa CBHUJECTEIHCTBYET O TOM, YTO CTYACHT HE OBJaJE]l OCHOBHBIMU 3HAHUSMH, YMECHHIMH,
YKa3aHHBIMU B IIPOTPAMME.

K HemowyeraM OTHOCSTCS MOTPEIIHOCTH, CBHJETENbCTBYIOIIUME O HEAOCTATOYHO IIOJHOM WU
HEJ0CTAaTOYHO MPOYHOM YCBOEGHHWU OCHOBHBIX 3HAHUN U YMEHHUH WM 00 OTCYTCTBUU 3HAHHM, HE
CUMTAIOIIUXCS B MPOrpaMMe OCHOBHBIMU. Heoueramu Takyke CUMTaloTCs: MOTPEIIHOCTH, KOTOphIE
HE TPHUBEIM K HCKAKEHUIO CMBICNIAa IOJIYYEHHOrO CTYIEHTOM 3aZaHus WM crocoba ero
BBITMIOJTHEHUSI; HEAKKypaTHas 3alliCh; HEOpEKHOE BHIMOTHEHHUE YepTexka.

['pannma Mexay omuOKkaMu U HEJIOUYETAMU SIBJISIETCS B HEKOTOPOM cTeneHu yciaoBHOU. [Tpu ogHMX
0o0CTOSITENBCTBAX  JOMYIIEHHAs  CTYAGHTaMH  TOTPEIIHOCTh  MOXET  paccMaTpuBaThCs
mpernoaaBaTesieM Kak OmuOKa, B IPYroe BpeMs U MpHU APYTUX 00CTOATEIHCTBAX — KaK HEJOYET.

4. 3amaHus JUIsl YCTHOIO U MMCBMEHHOTO OIPOCa CTYIEHTOB COCTOSIT U3 TEOPETUYECKUX BOIIPOCOB U
3a/1a4.

OTBeT Ha TEOPETHYECKHI BOMPOC CUMUTACTCAd OE3yNMpPEeUYHBIM, €CIH IO CBOEMY COJEPKAHHIO
MIOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COJIEPKUT BCE HEOOXOIUMBIE TeopeThueckue (akThl H
000CHOBaHHBIEC BBIBOJIbI, & €r0 U3J0KEHNE U NMHUChMEHHAS 3alMCh MaTEMaTUYECKH TPAMOTHBI U OT-
JMYAIOTCS TOCIIEI0BATEIbHOCTBIO U AKKYPAaTHOCTBIO.

Pemenue 3amaum cumtaercs Oe3ylmpeyHbIM, €CIIM MPAaBUIBHO BHIOpaH CIOCOO pelIeHHs, caMo
pelIeHHe COMPOBOXKIACTCA HEOOXOAMMBIMU OOBSICHEHUSIMH, BEPHO BBIIIOJHEHBI HY)KHbIC
BBIYUCIICHUSI U TpeoOpa3oBaHUs, IMOJYyYeH BEPHBIH OTBET, IMOCIENOBATEIbHO M aKKypaTHO 3a-
IHCaHO PEIICHHE.

5. OmeHka oTBeTa CTyJAEHTa MPU YCTHOM H MHCHMEHHOM OMPOCE MPOBOAUTCS MO MATHOATUILHOM
CHUCTEME, T. €. 32 OTBET BBICTABIISIETCS OJHA M3 OTMETOK: 1 (I10X0), 2 (HEYIOBICTBOPUTEIHHO), 3
(YIOBJIETBOPUTEILHO), 4 (XOpo110), 5 (OTIIMYHO).

6. IlpenogaBaTenb MOKET MOBBICUTH OTMETKY 3a OPUTMHAIBbHBIN OTBET HAa BOIIPOC MJIM OPUTMHAIBHOE
pelIeHne 3a/1a4M, KOTOPbIE CBUAETEILCTBYIOT O BHICOKOM MaTEMaTUUYECKOM Pa3BUTUHU CTYACHTA; 3a
peieHue 0oJiee CI0KHON 3aa4uu WM OTBET Ha OoJiee CI0KHBIM BOIIPOC, MPEI0KEHHbIE CTYJCHTY
JOTIOJTHUTEIILHO MOCIIE BBINOIHEHUS UM 3aJaHUH.

Kputepun ommodox

K rpy06bim ommOkamM OTHOCATCS OIMOKH, KOTOphIE OOHApPY)KMBAIOT HE3HAHWE
CTyAeHTaMH (OPMYJI, IPaBHJI, OCHOBHBIX CBOMCTB, TEOpEM M HEYMEHHE WX NPUMEHSTH, HE3HAHUE
IPUEMOB PEIICHHUs 3a/1a4, pacCMaTPUBAEMBIX B Y4eOHUKAaX, a TAK)K€ BBIYMCIHUTENIbHbBIC OUIMOKH,
€CJIN OHHU HE ABJIAKOTCA OHHCKOﬁ;



K HerpyObiM ommOkaM OTHOCATCS: TIOTEPs KOPHS WM COXpaHEHUE B OTBETE
MIOCTOPOHHETO KOPHS; OTOpackiBaHue 06€3 0OBSICHEHHI OTHOTO M3 HUX U PaBHO3HAYHBIC UM;

K HemoyeramM OTHOCSTCS: HEpalMOHAIBLHOE PEIICHHUE, OMUCKHU, HEIO0CTaTOUYHOCTb
WJIM OTCYTCTBHUE TTOSICHEHU, 000CHOBAHU B PEIICHUSX.

OueHKa yCTHBIX OTBETOB
OTBeT OLICHUBACTCSI OMMEMKOIU «5», €CIU CTYJIEHT:

MIOJTHO PacKpbUI COJIEpKaHUe MaTepuana B 00beMe, PeyCMOTPEHHOM IPOTPaMMOM 1 y4eOHHKOM,
M3JI0KAJI MaT€pPHAJl TPaMOTHBIM SI36IKOM B OIIPEIETICHHOMN JIOTHYECKOM MOCIEI0BATEIbHOCTH, TOYHO
UCIOJIb3YSl MAaTEMATUUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;

IIPABUIIBLHO BBIMOJIHUI PUCYHKH, YEPTEXKHU, IPaUKH, CONTYTCTBYIOLIUE OTBETY;

[OKa3aJl yMEHHME WUIIOCTPUPOBAaTh TEOPETUYECKUE TIIOJOXKEHUS KOHKPETHBIMHM IIPUMEpaMH,
IIPUMEHSTh UX B HOBOM CUTYallUH NPY BBIIIOJTHEHUH ITPAKTUYECKOTO 3aJaHuS;

IIPOIEMOHCTPUPOBAJT YCBOSHHE PaHEEe M3YUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB, C(HOPMUPOBAHHOCTH U
YCTOMUYMBOCTB UCIONIB3YEMBIX IIPH OTPAOOTKE YMEHHUH U HABBIKOB;

OTBEYAJl CAMOCTOSITENIbHO 0€3 HaBOAAILIMX BONPOCOB IpenoaaBaress. Bo3MoxHBI ogHa - [Be
HETOYHOCTH IIPU OCBEIEHUH BTOPOCTENEHHBIX BOIIPOCOB MM B BBIKJIAJIKAX, KOTOpbIE 00ydJaroLuiics
JIETKO UCIIPABHJI IO 3aMEUYAHUIO IIPENogaBaTes.

OTBeT OlLIEHUBAETCS OTMETKOM «4», €Clli OH YAOBIETBOPSET B OCHOBHOM TPEOOBAHUSAM  Ha OIICHKY
«5», HO IPU 3TOM UMEET OANH U3 HEJJOCTATKOB:

B H3JI0KCHUU I[OHyH_[eHBI HCGOHBI_HI/IC HpOGeHBI, HC€ HCKAa3uBIINC MATECMATHUYCCKOC cozlepxcaHHe
OTBETA;

I[OHYH_ICHBI OUH — ABa HEAO0YCTA HpI/I OCBCIICHHUH OCHOBHOTI'O CO,Z[ep)KaHI/IH OTBCTA, I/ICHpaBHeHHBIe 1o
3aMEUYaHHIO TPEIo1aBaTelIs;

I[OHYH_ICHBI OH_II/I6Ka NN 60)166 ;[Byx HEOO0UYCTOB HpI/I OCBCIICHUU BTOpOCTeHeHHBIX BOHpOCOB NI B
BBIKJIaAKaXx, JCTKO I/ICHpaBHeHHBIe 110 3aMCYaHU IO HpeHOI[aBaTe.HH.

OT1MmeTKa «3» CTaBUTCA B CIEAYIONIUX CIIyqasix:

HETOJIHO WJIM HEMNOCJIEIOBATEIbHO PACKPBITO COJACPKaHUE Marepuaija, HO ToKa3aHo oOriee
IMOHUMAaHHEC BOIIPOCa U NPOACMOHCTPUPOBAHBI YMCHUSA, HOCTATOYHLIC IJIA I[aJ’II:HeﬁH.IeI‘o YCBOCHUA
nporpaMMHOT0 Marepuana (ompeneneHHble «TpeOoBaHMAMH K MaTEeMaTUYECKOH TOJATOTOBKE
00yUaIOIIUXCsI»);

UMENHNCh 3aTPyJHEHUS WM JONYIICHBl OMIMOKKM B OMNPENCICHHH MOHSITHHA, WCIOIh30BaHUU
MaTEeMaTHYeCKONM TEPMHUHOJOTUH, 4YepTexkaX, BBIKJIAJKaX, HWCIpPaBIECHHbIE TIOCIE HECKOIbKUX
HABOJSIIUX BOIIPOCOB MPEIOIaBaTENs;

CTYJIEHT HE CIPaBWJICS C IPUMEHEHHUEM TEOPUU B HOBOW CHUTYyallMH MPU BBHINOJIHEHUU MPAKTUYECKOTO
3aJlaHusl, HO BBITIOJIHIII 3aJJaHHs 0053aTEIHPHOTO YPOBHS CIIOKHOCTH T10 JTAHHOH TeMe;

IpU 3HAHUHM TEOPETUYECKOTO MaTepuayia BBISBICHA HEIOCTaTOYHAs C(HOPMHPOBAHHOCTH OCHOBHBIX
YMEHHUH U HaBBIKOB.

OTMeTKa «2» CTaBUTCA B CIEAYIONIUX CIIyqasix:



®  HE PacCKpBITO OCHOBHOE COZIEp)KaHUE yueOHOT0 MaTepraa;
e O00OHAapY)KEHO HE3HAHWE WU HEIMOHUMAHUE CTYACHTOM OoJbliell win Hauboyee BaXXHOW YacTu
y4eOHOTO MaTepuana;
® JIONYIIEHBI OMIUOKU B ONPEICICHUN TIOHATUHN, IPU UCIIOJIb30BAHUH MAaTEMATHUECKON TEPMHHOJIOTHH,
B PHCYHKax, UYepTeXkaxX WU rpaduKkax, B BBIKIAJKaX, KOTOPhIE HE HCIPABICHBI MOCIE HECKOJIBKUX
HABOJISIIIAX BOIPOCOB IPENOIaBATEIS.

OTtMmeTKka «1» cTaBUTCS, €CIH:

® CTYACHT 06Hapy)KI/IJI MMOJIHOC HC3HAHUC U HCIIOHUMAHHNEC N3y4acMOIro y‘-ICGHOFO Marcpurajia ujin HC
CMOT OTBECTUTH H HA OAWH M3 IMOCTAaBJICHHBIX BOIIPOCOB I10 U3y4a€CMOMY MaTcpualy.
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