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Conep:xkanue
[TacnopT kKoMIUIeKTa (hOH/IA OLEHOYHBIX CPENICTB.

Pe3ynbTaThl 0cBOCHUS Y4eOHOW TUCIUTUIUHEI.
OreHka OCBOCHUS Y4ECOHOM JUCIIMILTAHBI.

3.1. ®opMbI KOHTPOJIS M OIIECHUBAHMS PJIEMEHTOB YYCOHON TUCIIATIIIMHBIL.
3.2. TunoBsIe 3aJaHusI AJIS1 OLICHKH OCBOCHHUS Y4€OHON TUCHUTITUHBEI.
3. 2. 1. 3amanus 1Jig TEKyIIEero KOHTPOIs

3.2.2 3aganus Juisl TEMaTHYECKOIO KOHTPOJIS
(KOHTPOJBHBIE pabOTHI).

3.2. 3. 3amanus 1151 UTOrOBOTO KOHTPOJIA (MU depeHITMPOBaHHBIN 3a4ET).
3.3. Kputepuu olileHUBaHHUsL.



[. Tlacmopt ®OC (¢poHaa OLIEHOYHBIX CPEICTB) IMCUMILIUHBI «MaTeMaTHKa»

KOHTpOJIbHO-U3MEPUTENbHBIE  MaTEpHAIIbI MpeAHa3HAYEHbl JUISI KOHTPOJS W  OLEHKH
00pa3oBaTeNbHBIX JOCTIDKEHUH CTYIEHTOB, OCBOMBIIUX MPOrpaMMmy Yy4eOHOW AUCIUTUIMHBI
«MaTtemaTHuka.

®OC BKIIOYAIOT KOHTPOJBHBIE MaTE€pPUANIbI JUIsl TMPOBEACHUS TEKYIIET0 KOHTPOJIS U HTOTOBOM
aTTecTanuu B (hopMe IK3aMeHa.
®OC pa3paboTaHbl Ha OCHOBAHUU:

OCHOBHOM TpodecCHOHATBHONH 00pa30BaTeNbHON MPOrpaMMbl IO HANpPAaBICHUIO TOATOTOBKH
cnenuanbHocTn  CIIO  19.01.18 AmnmapaTumk-oneparop MpPOM3BOACTBA IMPOAYKTOB IIUTAaHUSA U3
PaCTUTEIBHOTO ChIPbSI



2. Pe3yJibTaThl 0CBOCHUS Y4eOHOM M CHUIIMHBI

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 O0IIEUEI0BEYECKUX [ICHHOCTEH, B TOM YHCIIE C YYETOM FrapMOHHU3AIUN
MEKHAI[MOHAIBHBIX ¥ MEXKPEIUTHO3HBIX OTHOIICHUH, TPUMEHSATh CTaHAAPThl aHTUKOPPYIIIMOHHOTO
MTOBEJICHHUS.

OK 7. ConeiicTBOBaTh COXpaHEHHUIO OKPYIKaIOIIEH cpefibl, pecypcocOepekeHHI0, IPUMEHITh 3HaHUs 00
M3MEHEHHMH KJIMMaTa, IPUHIUIIBI OEpeKITMBOTO POU3BOACTBA, 3(PPEKTUBHO NCHCTBOBATH B UpE3BBIYAMHBIX
CUTYyalHsX.

OK 8. Ucnonb3oBath cpencTBa (prU3MUECKON KyJIbTYphl ISl COXpaHEHUS U YKPEIIJICHHS 3/10POBbSI B
nporiecce NpoQecCHOHANTBHOM NeSTENTFHOCTH 1 TOJIepKaHUsl HEOOXOMMOTO YPOBHS (PH3UUECKOM
MOJITOTOBJICHHOCTH.

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

Pe3synbpTaTom ocBOEHMS AUCHMILIUHBI SBJISETCS MOJydyeHUe (OCBOGHUE) 3HAHUN U YMEHUI

Pe3yabTarsl 00yyeHus

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

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

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

BBITTOJHATEL JEHUCTBUS C NEHMCTBUTEILHBIMUA YHCIAMHU, | BBIMOJHEHUE HISHCTBHIU C JCHCTBUTEIHHBIMHU

IMOJIB30BATbCA KaJIbBKYIIATOPOM IJIA BI)I‘II/IC.TICHI/II‘/'I, qyucCJiaMu, JACMOHCTpalurd YMCHI/II\/II
HaxoauTb HpI/I6JII/DKéHHI>Ie BBIYHCIICHHUA, HCIIOJIb30BaHUA KaJIbKYJIATOpA JJIA
BBIUHCIICHHI n HaXOXKJICHUA

npUOIMKEHHBIX BBIUMCIICHHUIA;




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 HUX 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, OIMCAHHE
mpolecca nocTpoeHus rpaduKoB;

OCHOBbI U PEepeHITnaTbHOTO W HHTETPAIbLHOTO

dbopMyIpoBaHHe TIPaBHII
muddepeHMaTbHOTO |

u  popmyn
UHTETPAJILHOTO




HCYHCIICHUI; 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

CIIOCOOHOCTH INPUMCHSATH UX B HpaKTHHGCKOﬁ JACATCIIbPHOCTU U HOBCGHHGBHOﬁ KHU3HU.

JJieMeHT y4eOHOo

(I)OprI KOHTPOJIA H OLICHUBAHUSA

MCIHITHHDI Tekyuumii KORTPOH Temaruyeckui HTrorosslii
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
CaMOCTOATCIbHAas
pabota
Pasnen 4. IlpousBognas | Ompoc, Konrtponphas
¢yHKIMY, ee NPUMEHEHHE TECTUPOBAHUE, pabora
CaMOCTOSITENIbHAS
pabota
Paszgea S. Omnpoc, KontposnbHas
MHOrorpaHHUKH U TeJjia TECTUPOBAHUE, pabota
BpallleHust
CaMOCTOATCIbHAs
pabora
Pa3znen 6. Crenenn u xkopHu. | Onpoc, Kontponbshas
CreneHHasi, MoKa3aTeJIbHAsl | TeCTHPOBAHMUE, pabota
" JOrapuGMUYECKast | .,viocTogTenEHAS
byHKmM pabota
Paznen 7. daementsl Teopun | Omnpoc, KoHnTponbHas Huddepenmp
BePOsITHOCTEH U | TecTUpOBaHHUE, pabora OBAaHHBIN 3a4eT
MaTeMaTH4ecKoi CaMOCTOSITENbHAS
CTATHCTHKH pabora

Tunsl 3apanuii /151 TEKYIIero KOHTPOJIsi 1 KPUTEPUH OLeHKH

[IpeameToM OIIEHKM OCBOEHHWS IUCIUIUIMHBI SIBIIIOTCS YMEHHWs, 3HAHHS, OOIIME KOMIIETCHITUH,

Tun (BU)
3agaHus

IIpoBepsiemble 3HAHMS U
yYMeHust

Kpurepun onenkn




Tectel

3HaHuEe OCHOB
MaTeMaTUKU

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«» - 71 - 89% npaBUIIBHBIX OTBETOB

«3» - 51 —70% npaBUIbHBIX OTBETOB

«2» - 50% n MeHee npaBUIbHBIX
OTBETOB

Y cTHBIE OTBETEHI

3HaHue OCHOB
MAaTEMAaTHUKHA

VcTHBIC OTBETHI Ha BOITPOCHI JOJI’KHBI
COOTBCTCTBOBATHb KPUTCPUAM OLICHUBAHUSA
YCTHBIX OTBETOB.

KonTponsHas 3nanue ocHoB MateMaTtuku | «5» - 100 — 90% npaBuIIbHBIX OTBETOB
(camocTosITeTbHA | B COOTBETCTBHH C «» - 71 - 89% npaBUIIbLHBIX OTBETOB
1) paboTa IIPOMIEHHON TEMOH U «3» - 51 —70% npaBUIBHBIX OTBETOB
YMEHUS TPUMEHCHUS «2» - 50% u MeHee npaBUIIbHBIX
3HAHUU Ha IPAKTHKE OTBETOB
CocraBnenue YMenne opueHTHpoBaThCsA B | COOTBETCTBUE COACPKAHUS PAOOTHI,
KOHCIIEKTOB, UHPOPMAITMOHHOM 3asiBIICHHOH Teme, mpaBuiaM opopmIIeHuUs
pedeparos. MIPOCTPAHCTBE, COCTABIATh | paOOTHI.
KOHCIIEKT.
3HaHUE MPABUI
odopmiieHus pedeparos.
[IpakTnueckue YMeHne NpuMeHSITh «5» - 100 — 90% npaBUIBHBIX OTBETOB
paboThI MOJTy4YCHHbBIEC 3HAHUS HA «» - 71 - 89% npaBUIILHBIX OTBETOB

MPaKTHUKE.

«3» - 51 —70% npaBUIBHBIX OTBETOB
«2» - 50% 1 MeHee MPaBUILHBIX
OTBETOB




3.2. TunoBble 3a1aHNA 1)1 OLEHKH YCBOCHHS Y4eOHOM AUCHHMIIIUHBI.

3.2.1. 3apaHus A9 TEMATHYECKOT0 KOHTPOJIS (KOHTPOJIbHbIE pa0d0oThI)

Kpurepun ouneHKH KOHTPOJIbHOH PadoThI

OcHoBHBIE TpeOOBaHMS K BBITOJHEHHIO 33/JlaHUM KOHTPOJIBHOU pabOThI:

— X0 pCHICHUA MATCMATUYCCKHU FpaMOTHBII\/'I n HOHHTHBIﬁ;

— MIPEJCTaBIICHHBIN OTBET BEPHBIN;

- MCTO U (bopMa ONmrcCaHud pCIICHUSA 3ala4u MOT'YT OBITh IMPOU3BOJIbHBIMU

— BBITNIOJTHCHHUEC KaXKA0I'0 U3 Ba[[aHI/Iﬁ OLICHUBACTCs B baurax.

3a mpaBUIILHOE BBITIOTHEHHUE JTI000TO 3a1aHusT YPOBHsA 1 CTyACHT moJjiydaeT oauH 0aai. B 3amanusx

C BBIGOpOM OTBETA, C KpaTKUM OTBETOM HJIM Ha YCTAHOBJICHHUC COOTBCTCTBHUA, CTYACHT IIOJIYYacT OAMH

0aJ1J1, COOTBETCTBYIOLIUI JaHHOMY 3aJJaHUIO, €CJIM yKa3aH HOMEpP BEPHOIO OTBeTa (B 3a1aHUAX C BHIOOPOM

OTBETa), WJIM BMNHMCAH BEPHBIA OTBET (B 3aJaHUSAX C KPATKUM OTBETOM), WJIM MPAaBUIBHO COOTHECEHBI

00BEKTHI ABYX MHOKCCTB H 3adllMCaHAa COOTBCTCTBYIOIIAA ITOCICAOBATCIBHOCTDH HI/I(bp (B 3aJaHUAgX Ha

YCTAHOBJIEHHE COOTBETCTBUS). [IpH BBHIMONHEHUM TAaKUX 3aJaHUN, TJ€ HEOOXOIWMO TPUBECTH KpPATKOE

perieHue, 3a HEMOIHOE PEIICHUE 3a/aHus (BIUMCIUTEIbHAs OmunOKa, omnrcka) BeicTaBisercs 0,5 Oarmma.

Ecnu cTygeHT mpUBOIUT HEBEPHOE pelIeHHE, HEBEPHBIM OTBET WM HE MPUBOAMT HHUKAKOTO OTBETa, OH

nony4aet 0 6aymios.

[Tpu BBIMOMTHEHUH JHOOOTO 3aJaHKsl YPOBHSA 2 Wi 3 HCIONIB3YIOTCA CIEAYIOIINE KPUTEPUU 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 ka0l KOHTPOJIBHOM paboThl pa3paboTaHa IIKaia IMepeBoja 0auioB B OTMETKH, IIE YKa3aHo,

CKOJIBKO 0ajyioB JOCTaTOYHO HAOpaTh, YTOOBI MOJIYYUTHh Ty WM UHYIO TMOJOKUTENbHYIO OIIEHKY, KOTOpas

COCTaBJIEHA B COOTBETCTBUU C TAOJIHIIEN.

[Ipouent KauecTBeHHas oOlleHKa WHIWBUIYaJIbHBIX 00pa30BaTEIbHBIX
PE3yIBTAaTUBHOCT | JOCTHIKEHUI

u (MpaBUIBHBIX .

OTBETOR) Oayu (OTMETKA) BepOAIbHBIN aHAJIOT

90 + 100 5 OTJINYHO

71 +89 4 XOpOIIOo

51+70 3 YAOBJIETBOPUTEIHLHO

Menee S50 2 HE yI0BJIETBOPUTEIBHO




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. Berumcmuts (L—1):(1—-0,2) — 323
5 6 24

a)31L 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. Ympocruts Belpaxenne 4 — 2
a—b a+tb

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

a)% 6) 1 p)—3L r) -1 21

7.~—3
19 C
4. IlpenctaBuTh B BUJE CTETICHU U HAWTU 3HAYEHUE BhIPAKEHUS C_6HpI/I 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 caMOCTOSITEJIbHOM padoThl

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



Ixkana nepeBona 6a/J10B 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.
1 BapuanT

1. Haitti xoopauHatel BekTopoB: B AC A) BE B) @) Q\Eciu nansl koopiamHathl Touek: A (0;1;5);
B (7;4;2); C (3;9;6); D (2;11;8)

2. Haiftu ckanspHOe mpou3BeAcHIE BEKTOPOB d2;3;1); 1 b(4;0;6)

3. Haiitn ckanspHOE Mpon3Be/IcHUE BEKTOPOB a becny ux umHHEL [4= 4; | Y = 2, a yron Mexay
BekTopamu 60°

4. Haiity ckaTspHOE TIPOM3BEIEHHE BeKTOpoB Pra-2h m =32 Sh ecom ux wmimst [4= 2,|h =5, a yron
MEXTy BEKTOpaMH au bpaseH 360°

5. CocraBuUTh ypaBHEHHE MPSMOH € YTIIOBBIM KO3 HUITHEHTOM lFlz , €CJI M3BECTHO, 4TO Touka A(5;7)

IIPUHAJUICKUT JTAHHOU PSMOiL

6. CocraBuTh ypaBHeHHE NpsAMOII 110 Touke M(1;6) 1 HanpaBisAromeMy BekTopy p(2;4)
7. HailTn HanpaBIsAIONIME BEKTOPA MPSIMBIX

a) 5x-7y+9=0

B) 4y-3=0

c) -2x+11=0

8. B mpoctpanctse 3aganbl Touku A (4;-1;3) u B (-2;3;-5). Haiitu anmuny BekTopa /3
9. HaiiTu KOOpAMHATHI IEHTPA OKPY>KHOCTHU U PAINYC OKPYKHOCTHU, €CITU U3BECTHO ypaBHEHUE
OKpy)HOCTH (X — 3)2+(y — 4)2 =36
10. HaiiTu KOOpAMHATHI BEKTOPOB 73 A D A AFBER TE BF ® CE CFEF F .
Ecmm manset koopaunatel 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- cepenHbI
orpe3ka AB

2 BapuaHT

1. Haiiti koopmuHaThl BekTopos: M AC A) K
(6;2;5); B (4;0;7); C (10;8;3); D (9;1,9)

(@ CAEcnu naHbl KOOpAMHATHI TOYEK: A

2. Haiitu ckanapHOe NpousBeIeHNe BeKTOpoB A2;5;6); u i(3;1;7)

3. HaiiT ckanspHOe Npou3BeIeHHEe BEKTOPOB a1 becim ux amumesl [d=2; |H =5, a yron Mexny
BekTopamu 270°

4. Haift ckanspHOe TpOM3BEJIEHHE BEKTOpoB P=5a-4h m ¢F3a+ h ecm ux mmmer [4= 5,|h = 3, a
YTOJI MEX/Ty BEKTOpaMHK au bpaseH 60°

5. CocTaBHUTh ypaBHEHHUE MPSMOM C YTI0BBIM KO3 PHUIimeHTOM k=32 , €CJIM M3BECTHO, 4TO Touka A(4;1)

IIPUHAJUICKUT TAHHOU PSAMOiL



6. CocTaBuTh ypaBHEHHE MpsiMoii 110 Touke M(4;3) u HanpasistoemMy BekTopy p(5;7)

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

B) 2y+7=0

¢) -3x+15=0

8. B mpoctpancTse 3ananbl Touku A (-4;3;-5) u B (2;7;-6). Haiitu nmuny Bektopa B

9. HaiiTu KOOpAMHATHI LIEHTPa OKPY>KHOCTH U PAIUYC OKPYKHOCTH, €CJIM U3BECTHO YPaBHEHUE
oKpyxkHOCTH (X — 5)2+(y + 10)%=144

10. Haitftu xoopAauHaThl BEKTOPOB TB_KE D AE ABGC B "BE BF M CE CFIEDF F.
Ecnm manset koopnunatel 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). Haittu koopauHaThl Touku C- cepeuHbI
oTpe3ka AB

Bapuant 3

1. Haiitu koopauHaThbl BeKTopOB:T’B_XC A BC B ® AEciu naubl koopauHathl Touek: A (1;8;4);
B (5:2;9); C (0:6;3); D (13;7;1)

2. Haiftu ckanspHOe npousBeaeHue BeKTopoB A7;3;6); u h(4;5;1)

3. Haiitu ckanspHOe Ipou3BeIeHue BEKTOPOB ad becry ux jmuHel [4= 4; | = 2, a yron Mexay
BeKkTOpamu 360°

4. Haiitu ckanspHOe MpousBesieHne Bektopos p=4a-2h n'g=2a+ 3h ecmm ux pymmne: [4= 1,[4 =3, a yron
MeXly BeKTopaMu au bpasen 180°

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

MPUHAJICKUAT JAHHOW NPAMOU
6. CocTaBuTh ypaBHEHHUE MPAMOI1 110 Touke M(2;7) n HanpaBistoneMy BeKTopy p(4;6)

7. HaiiTu HanpaBJIArOLIMe BEKTOPA TPSIMBIX
a) 4x-4y+7=0

B) -9y+11=0

¢) 3x+20=0

8. B mpocrpancTse 3a1aHbl Touku A (-2;3;-1) u B (-5;-4;6). Haiitu mmuny Bektopa /B

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

10. Haitti xoopamnatel BekTopoB B AC A) AE A BG B) BE BF @ CE CFIEDF F . Ecim
nanbl koopauHatel 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. U3BecTHBI KOOpAMHATHI ABYX To4deK A(7;8;9) u B(2;3;4). Halitn koopaunatel Touku C- cepeIHbI
oTpe3ka AB

Bapuant 4



1. Haiiti koopiuHathl BekTopoB: B AC A) BC B) M AEcim naHsl KOOpAMHATH Touek: A (4;3:8);
B (0;1;2); C (9;5;7); D (2;6;3)

2. Haiitu ckanspHoe npousBeaenue BekTopos A 7;0;4); u K(6;3;5)

3. Haiitn ckanspHOe MpoH3Be/IcHAE BEKTOPOB a1 beci nx jumiHEI [d= 5; [H =7, a yron Mexay
BekTopamu 180°

4. Haiiti ckanspHOE POM3BEIEHNE BEKTOPOB P=3a- Sh n'g-2a+ 4h ecom ux ymne [4= 5,[4 = 4, a yron
MeXly BeKTopaMu au bpasen 270°

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

MPUHAIICKUT JAHHOW NPAMOU
6. CocTaBUTh ypaBHEHHE NMPsIMO 110 Touke M(9;5) u HanpaBistomeMy BeKTopy p(7;4)

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

B) Sy+6=0

c) 7x-11=0

8. B mpoctpancTse 3aganbl Touku A (-4;-1;5) u B (-3;2;7). Halitu nnmuny Bektopa B

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

10. Haitti xoopamnatel BekTopoB B AC A) AE A BG B) BE BF @ CE CFIEDF F. Ecim
nanbl kKoopauHatel Touek A(S5;10;2); B(1;6;3); C(11;5;8); D(9;7;2); E(3;12;1); F(4;0;4)

11. 3BecTHBI KOOpAUHATHI IBYX Touek A(2;4;4) u B(5;7;9). Haittu koopauHaThl Touku C- cepeIuHBI
orpe3ka AB

Kpurepun oneHKH KOHTPOJIBbHOI pPadoThI

Samanus bamier [Tpumeuanue
2,3.8,11 4 Kasxpiii mpaBunbHbI 0TBET 1 Oamn
4,5,6,9 8 Kasxpiii mpaBuibHBIN 0TBET 2 Oasia
7 3 Kasxnprit mpaBuiIbHBIN OTBET 3 Oaia
1 7 Kasxp1ii mpaBUIIBHBIN OTBET aeT 7 0ayioB
10 15 Kasxp1ii mpaBUIIbHBIN OTBET MaeT 15 6amios

MakcumanbHbIi 6amt 3a padoty — 37 6ajjioB

IIkana nepeBoaa 6a/JI0B B OTMETKH

OtMmeTka Ymncsio 0621510B, He00X0AMMOE 11 TOJTYYeHHsI OTMETKH
« 5» (oTIM4YHO) 34-37
« 4» (xoporio) 27-33
« 3» (YIOBJIETBOPUTEILHO) 18-26
« 2 « (HeyJOBJIETBOPHUTEIHHO) MmeHee 18




KonTposbHas padora
IIpousBoaHasi pyHKIMU, €e MPUMEHEHHE.

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

1. Haiiti mpon3BOAHYIO QYHKITUU.

y=2x*-3x>+10x2-5

2. Haiftu npou3BoAHYI0 QYHKIMHU (IETICHUE).

v

3. Haiitu mpousBognyo GpyHKIMu y=f(X) B TOUKE X
f(x)= 4x>-3x>+2x-7, Te x=1

4. HaiiTi mpou3BOAHYIO (DYHKIIUHU.

y=2X§+2X\/ §+i-z

5. Haiitu mpon3BoaHyI0 GyHKIINH (YMHOKECHHE)!
y=(4x*+3)V/x

6. Haiiti npou3BoaHyI0 QyHKINU.

y=sin (10x+11)

7. Haiitu mpon3BOIHYIO PYHKIUU.

y= (3x+7)*

8. Haiit mpou3BoiHyI0 PyHKIHH:

1
= (x2+1)2

9. Haiiti npon3BOIHYIO PyHKIIUH.

y=Vx2 + 2cosx — 4

10. HaiiTi npou3BogHyI0 (pyHKIINH (IeneHne):

3x2—2x+1

%2

2 BapMaHT
1. Haiitu mpon3BoaHyI0 QyHKIUHU.

y=3x*-4x3+6x>-10

2. Haiitu mpousBoaHyt0 GyHKIMH (JI€TICHHE):



I
3. Haiitu npousBoanyto GpyHKIMH y=f(X) B TOUKE X
f(x)= 2x>-5x>+6x+1, rae x=1

4. Haiiti mpon3BOAHYIO (D YHKIIUHU.

5 -2
y=3x7+xV/X+=3
X

5. Haiitu mpon3BoaHy0 QyHKINHU (YMHOXKEHHE)!
y=(3x*+5)V/x

6. Haiitu mpon3BoaHYIO QYyHKITUH.

y=cos (7x+8)

7. Haiitu mpon3BOIHYIO PYHKIUU.

y= (4x+5)°

8. Haiiti nponsBoaHyto QyHKIIMU.

1
= (x3+4)2

9. Haiiti npon3BOIHYIO PYHKIIUH .

y=V2x3 + 3sinx + 3

10. HaiiTi npou3BogHyI0 (pyHKIINH (IeneHne):

2x%+4x+7
%2
Kpurepun oieHKM KOHTPOJIbHOI PadoThl
3amanus bamier [Tpumeuanue
1,3,4,6,7,8,9 7 Kasxxnprit mpaBuibHBIN oTBET 1 OGayn
2,5,10 6 Kasxprit mpaBUIIbHBIN OTBET 2 Oaia

MaxkcumanbsHbli 6ai 3a padoty — 13 6a/s10B

IIkana nepeBoaa 0a1JI0OB B OTMETKH

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

Konrtpoabnas padora
Tema «MHOrorpaHHUKHU M TeJIa BPALIEHUD




Ieab: mpoBepka 3HAHUW U MPAKTUYECKUX YMEHUH CTYACHTOB.
1 BapuaHT

1. Haiitu miomaab 60KOBOM MOBEpXHOCTH IUIWHAPA. Ecin pagnyc ocHOBaHUS ITUIMHAPA PaBeH 3, a
BbicoTa 10. OTBeT yKa3aTh JEJIECHHBII Ha T.

2. JInmiHa OKpYKHOCTH OCHOBAaHUS LWJIMHAPA PaBHA 7, BBICOTA WIMHpa paBHa 4. Haiitu nomans
OOKOBOI TOBEPXHOCTHU LIUIIHHJIPA.

3. Imomranb 6OKOBOI MOBEPXHOCTH MUJIMHIPA PaBHA 8 T, a TUAMETP OCHOBaHMs WIMHIpa 5. Hailtu
BBICOTy I_II/I.HI/IH,Z[pa.

4. BeicoTa KOHYyca paBHa 6, a AMaMeTp OCHOBaHUA KoHyca paseH 11. Hailtu niomans nosHon
MOBEPXHOCTU KOHYyca. OTBET yKa3aTh JEJIECHHBIN Ha T.

5. HaiiTu miomazs 0ceBOro ceueHus KoHyca, paanyc KoToporo paseH 10, a o6pa3yioras KoHyca paBHa
17.

6. Haiftu mmomaas oceBoro ceueHust KOHyca, eciim 00pasyroias KoHyca paBHa 14, a quaMeTp OCHOBaHHUS
KOHYca paBeH 16.

7. Inametp mapa paseH 19. Haiitu miioniaas HOBEpXHOCTH HIapa.
8.Ilmomaap Gospaioro kpyra pasaa 23. HaiiTu ruomaas HOBEpXHOCTH LIapa.

9. Hans! nBa mapa. Paguyc mepBoro mapa B mecTh pa3 00JbIIe paguyca BTOporo mapa. Bo ckoibko pas
IIOLIA/Ib MOBEPXHOCTH MEPBOTO I1apa OoJbliie MO TOBEPXHOCTH BTOPOTo 1iapa’?

10. Bo ckoybKO pa3 yBEIUUUTCA IJIOMIAAb MOBEPXHOCTH 11apa, €CJIM YBEJIIMUUTH paanyc mapa B 4 pa3a?

2 BapuaHT
1. Haiftu niomaas 60k0BOM OBEpXHOCTH HWIMHApA. Eciu paanyc ocHOBaHMS IWIMHAPA PaBeH 6, a

BbIcOTa 7. OTBET yKa3aTh JEJIECHHbBIN HA .

2. JInmiHa OKpYKHOCTH OCHOBAaHUS LWJIMHAPA paBHA 9, BbICOTA UWIMHpa paBHa 5. HailTtu nmomans
OOKOBOW MOBEPXHOCTH IIJIMH]IPA.

3. Imomrab GOKOBOI MOBEPXHOCTH MWJIMHpA paBHa 14 7, a quamMeTp OCHOBaHUS MUIMHApPA 9. Haiitn
BBICOTY IIUJIMHIIPA.

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

5. HaiiTu miommazas 0ceBOro ceueHus: KOHyca, paiyc KOTOPOro paBeH 8, a 00pa3yrolas KoHyca paBHa
13.

6. Haiftu miomaas oceBoro ceueHust KOHyca, eciii 00pasyroias KoHyca paBHa 12, a quaMeTp OCHOBaHHUS
KOHYca paBeH 18.

7. Inametp mapa paseH 17. Haiitu miioniaas HOBEpXHOCTH IIapa.

8.Imomranpe 6ombIoro kpyra pasHa 19. Haiitu miomaas moBepXHOCTH IIapa.



9. anb! nBa mapa. Paguyc nepBoro mapa B AecsTh pa3 00bIle paguyca BTOporo mapa. Bo ckoybko pas
IJIOLIAa/1b MOBEPXHOCTH MEPBOTO I1apa OoJblile MO TOBEPXHOCTH BTOPOTo Hiapa’?

10. Bo ckoibKO pa3 yBEeIMUUTCS IJIOMAAb TOBEPXHOCTH 11Aapa, €CJIU YBEIUYUTh paguyc mapa B 9 pas?

Kputepun oneHKH KOHTPOJIBbHOI PadoThI

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

MaxkcumanbHbli 6ant 3a padoty — 10 6amn

IIkana nepeBoaa 0a1JI0B B OTMETKH

OTMeTKa Yuc10 6a/1710B, HEOOX0AMMOE 1JIS OJIYYeHHUSI OTMETKHU
« 5» (0TAMYHO) 10
« 4» (xopomio) 8-9
« 3» (yZIOBJIETBOPUTEILHO) 5-7
« 2 « (HeYIOBJIETBOPUTEITHHO) MeHee 5

KonrtpoarHas padora
3.5 Cmenennasn, nokazamenvnas u n102apugmudeckan Gynkyuu

IlepBas yactp
Ilpu pewrenuu 3a0anuit 1-4 3anumiume npagunbHvll OMEEm U3 Yemvlpex nPed10HCEHHbIX.

1. Mex/1y KakuMH JBYMsI HATYPaIbHBIMH YACIAMH HAXOJUTCS 9HCI0 3V 192

A)19u20;b)2u3;B)18ul19;IN)3u4.

2. Ha pucynke n3o0paxén rpaguk pyaxnun Buaa f(x)=a*. Haiinure 3nauenue f(2).
YA

5 @

f(x)=a"

#

0]..1

A)25.;B)5;B) 32; I') ner BepHOTO OTBETA.
3. Kakas u3 yHKIMIA BO3pacTaioT Ha BCei 001acTH onpeaeaeHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; I') f(x)=log: x.
2
4. Yxaxwure obnacts onpeaencaus GpyHkun f(x) = lg2x=3_
X+

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

Bropas yacrp
Ilpu eévinonnenuu 3a0anuii 5-10 3anumume xo00 pewienusa u NOAYYEHHbLIL OMEem.

) 43.1119: 448,
5. Haiinure 3HaueHuE BbIpaKECHUS
6. CKOJIBKO LIEbIX PELIeH i MeeT HepaBeHCTBo 1 <7 1<49?
7. Haiinure KopeHb ypaBHEHHS logs(4+x) =2.
8. PaccrosiHne oT HaOmrOAATENS, HAXOIAIIETOCS Ha HEOOIBIION BEICOTE h KMIIOMETPOB HaJl 3eMJIEH, 110

HaOII0AaeMO UM JIMHUM TOPU30HTA BBIYMCISIETCS 1O (Gopmylie [ =V2Rh , tne R=6400 xm — paguyc
3emun. C Kakoii BBICOTBI TOPU30HT BHUJIEH Ha paccToAHUU 48 kunoMeTpos? OTBET BbIpAa3UTE B KUJIOMETpaX.



9. B xome pacmaga pagvoakTUBHOIO HM30TONA €r0  Macca yMEHBINAETCS IO 3aKOHY
m(t) =mgy-27"/7,
Ie mo — HadalbHas Macca HM30TOIa, [ — BpPEMs, NPOLIEAIIee OT HavaabHOTO
MOMEHTa, 1 — nepuoj noiypacnaaa. B HayanbHbIE MOMEHT BpemeHu Macca u3oromna 184 mr. [lepuon ero
noJrypacrajia cocrasiser 7 MuH. Haiinure, yepe3 CKoJbKO MUHYT Macca H30Tona OyaeT paBHa 23 M.

10. HaliauTe 3HaueHue BoipaxkeHus1 loge 108 + loges 2

Kpurepun oneHKH KOHTPOJIBbHOI PadoThI

Baganus bamnel [Ipumeuanue
1,2,3,4 4 Kasxxnprit mpaBuiibHBINA oTBET 1 Oayn
5,6,7,8,9,10 12 Kasxnprit mpaBUIIbHBIN OTBET 2 Oaiia

MaxkcumanbHbli 6am 3a paboty — 16 6anioB

IIkana nepeBoaa 0a1JI0B B OTMETKH

Otmerka Yucio 6215108, He0OX0AMMOE IS IIOJTYYCHUSI OTMETKH
« 5» (0TAMYHO) 15-16
« 4» (xoporio) 11-14
« 3» (yIIOBJIETBOPUTEILHO) 8-11
« 2 « (HeYIOBJIETBOPUTEITHHO) MeHee 8

KonTpoabHas padora
Teopusa eeposamnocmein
I éapuanm

1. B rnorepee 1000 6uneroB. Ha st 6miteroB nagaet Beurpsii 1000 py6, Ha msTHaIATh OUIIETOB —
500 py6, Ha nBanuath Tpu 6miera — 200 py0, Ha cTo ABaanaTh 6unetoB — 100 pyd, Ha TpucTa
6uneroB — 50 pyOeii, octanbHble 6e3 BRMrphIma. KakoBa BepOSTHOCTh BBIMTPATh OMIIET HE MEHEe
cTa pyosieit?

2. B makere Tpuanate koHpeT: 16 ¢ MOJIOYHBIM IIOKOJIAZIOM U 14 ¢ TOphKUM mI0KOIa10M. KakoBa
BEPOSITHOCTH BBIHYTh U3 ITaKeTa:

a) KOH(ETY C MOJIOYHBIM IITOKOJIAJIOM

0) ¢ OeNBIM IIOKOJIAJIOM

3. B xop3une 7 Oenbix u 3 yepHbIX mapa. Haynady BeiHUMAIOT 5 11apoB. HaiiTi BEpOATHOCTB TOTO, UTO
cpeau BEIOpaHHBIX IIAPOB OKaXeTcs 3 OernbIX mapa.

4. B nexe paboTaioT ABEHAANUATh MY)KUUH U TPU KeHIIUHBL. [1o TabenbHBIM HOMEpaM Haygauy
oToOpaHbl BOCceMb 4eoBeK. HalTH BepoATHOCTB TOT0, UTO CPE OTOOPAHHBIX JIUI OKAXKETCS JIBE
KECHIUHBI.

5. CryneHT mpuuien Ha dK3aMeH, 3Has juiib 24 Borpoca u3 30. KakoBa BeposSTHOCTb TOTO, UTO
CTYZICHT 3HaeT 00a BOIPOcCa, 3aJJaHHbIE MY IK3aMEHATOPOM?

6. CTyneHThl NOJYYUIIU TyTEBKU B 5 caHaTopueB. J[Ba CTyZieHTa B EPBBII CAHATOPUIA, YETHIPE
CTYJICHTa BO BTOPOM CaHATOPHM, MMATh CTYJICHTOB B TPETHI CAHATOPUM, YETHIPE CTYJICHTA B
4eTBEPTHI CAaHATOPHIL, IIATh CTYACHTOB B IISIThIN caHaTOpuii. KakoBa BEpOSTHOCTH TOTO, UTO TPU
CTYZEHTA [IOEAYT OTAbIXATh B OAMH CaHATOPUI?

7. i npou3BOJCTBEHHOM MPAaKTUKU HAa TPUALIATH CTYICHTOB MpenocTasieHo 13 mect B Ye, 6 mecT B
Hedtexamcke, u 11 mect B Crepauramake. KakoBa BeposSTHOCT TOTO, YTO TPH ONPEACICHHBIX
CTyJIEHTa MTONAaAyT Ha MPAaKTUKY B OJUH ropoa?




10.

10.

VY TypucrtoB 0b110 7 6aHOK ¢ MsAcoM, 4 OaHOK ¢ OBOIIaMH, 1 9 GaHOK C Karei. Bo Bpemst mox st
Ha/NUCHU Ha OaHKax ObUIM CMBITHL. TypHcTaM HY)KHO OTKPBITh TpH OaHkH. KakoBa BepoATHOCTh
TOT'0, YTO BCE TPU OTKPBIThIE OAHKU OKAXKYTCS C Pa3IMYHBIM COAEPKUMBIM?

B Marasun moctynuino 35 X0J0IUIIEHUKOB, 5 U3 KOTOPBIX UMEIOT 3aBOICKOM nedexT. CiydaitHbIM
00pa3oM BBIOMPAIOT OAMH XOJIOAWIbHUK. KakoBa BepOsSTHOCTB TOTO, YTO OH OyneT 0e3 nedexra?
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 nBaauaTh yeThipe ounera — 200 pyo, Ha cTo narHaauath Omieros — 100 py06, Ha aBecTH
cempecsaT omreroB — 50 pyOei, octanbHbie 0e3 BeIUTphINia. KakoBa BEpOsITHOCTh BBIMTPATh OUJIET
HE MEHee cTa pyoseit?

B makere nBannare koHdeT: 13 ¢ MOJOYHBIM MIOKOJIAAOM U 7 ¢ TOPHKHUM IMIOKO1a10M. KakoBa
BEPOATHOCTH BBIHYThH U3 MTAKETa:

a) KOH(]EeTy ¢ MOJIOYHBIM IIOKOJIAI0M

0) ¢ OCJIBIM IIOKO0JIAJIOM

B xop3une 8 Genbix u 12 uepHbix mapa. Haynauy BerHuMaroT 6 mapos. HaliTi BeposTHOCTB TOTO,
YTO Cpeu BBIOPAHHBIX IIAPOB OKaXKeTcs 4 YEpHBIX LIapa.

B niexe pabotaroT oJUHHAAIATH MYKUUH U YeThIpe KeHITUHBI. [1o TabenbHbIM HOMEpaM Hayaauy
oToOpaHbl ceMb uesioBeK. HallTH BepoOATHOCTB TOTO, YTO CPEAN OTOOPAHHBIX JIUI] OKAXKETCS TPU
YKCHILUHBI.

CryneHT npuiien Ha S5K3aMeH, 3Has Jiuiib 17 Bonpocos u3 20. KakoBa BEpOsSTHOCTb TOTO, YTO
CTYZICHT 3HaeT 00a BOIpOca, 3aJJaHHbIE My PK3aMEHATOPOM?

CTyneHTsl MOTYYHIIM TYTEBKHU B 5 caHAaTOpuEB. TpU CTyJEHTA B IEPBBIN CAHATOPUM, IIECTh
CTYJIEHTOB BO BTOPO CaHATOPHI, IIATh CTYZACHTOB B TPETUM CAHATOPUH, CEMb CTYJICHTOB B
YEeTBEPTHIN CaHATOPHIL, 1BA CTY/AECHTA B IISIThIN caHaTopuil. KakoBa BEpOsATHOCTB TOTO, UTO TPU
CTYZEHTA [IOEAYT OTABIXATh B OAMH CaHATOPUI?

JUnist mpoU3BOCTBEHHOM MPAKTUKU HA TPUALIATH CTYAEHTOB npenoctasieHo 11 mect B Ye, 9 mect B
Hedrexamcke, n 10 mect B Crepnuramake. KakoBa BEpOSTHOCTb TOTO, YTO TPH ONPEIACICHHBIX
CTyJIEHTa MTONaAyT Ha MPAaKTUKY B OJUH ropoa?

VY TypucToB 06110 6 6aHOK ¢ MsicoM, 8 OaHOK ¢ oBomamMu, U 3 6aHKU c Kareid. Bo Bpems qoxs
HaJMUCH Ha OaHKaX OBLTH CMBITHL. TypUCTaM HYXHO OTKpPBITh Tpu 6aHkH. KakoBa BeposiTHOCTh
TOT0, YTO BCE TPU OTKPBIThIC OAHKU OKAXKYTCS C Pa3IMYHBIM COACPKUMBIM?

B marazun noctynuio 45 X0noJuIbHUKOB, 9 U3 KOTOPBIX UMEIOT 3aBOJICKON aedekT. CiryuailHbIM
00pa3oM BBIOMPAIOT OJIUH XOJOAMIbHUK. KakoBa BEPOATHOCTh TOTO, UTO OH OyneT 6e3 medexra?
B xop3une Haxonutcs 12 reo3zaei, 2 mypyna, 4 apenu, 13 camope3os, 3 ypoBHs u 7 pynerok. Haiitu
BEPOSTHOCTH TOTO, YTO MPEIMET KOTOPBINA BBIHYT U3 KOP3HHBI OYy/IeT:

a) YpOBHEM
0) apemnbio

Kpurepun onieHKM KOHTPOJIbHOI PadoThI



3agaHust basuibt [Ipumeyanue
1,9 2 Kasxnpiii mpaBunbHbI 0TBET 1 Oamn
2,10 4 Kasxprit mpaBUIIbHBIN OTBET 2 Oaia
3,4,5,6,7,8 18 Kasx it mpaBuiIbHBIN OTBET 3 Oaia

MaxkcumanbHbIi 6an 3a paboTy — 24 0aj110B

IIkana nepeBoaa 0a1JI0B B OTMETKH

OTMeTKa Yuci0 6a/1710B, HEOOX0AMMOE 1JIS TOJTYYeHHUSI OTMETKH
« 5» (0TAMYHO) 23-24
« 4» (xoporio) 17-22
« 3» (YIOBIETBOPUTEILHO) 12-16
« 2 « (HeYIOBJIETBOPUTEITHHO) MeHee 12

3. 2.2. 3agaHus VI HTOTOBOI0 KOHTPOJIs1 (AuddepeHMpoBaHHbII 3a4eT)
1. O6umme noJ10xKeHUs1
dopMoii  arTecTallud MO JUCHMIUIMHE sBisieTcs auddepeHnupoBaHHbiii  3ader. HTorom
Qg epeHIIMPOBAHHOTO 3aUeTa SBJSIETCS OICHKAa 3HAHWW M YMEHMH OOydaromierocs IO MATHOATBHON

IKaje.

YcaoBus npoBeaeHust 1udepeHIIMPOBAHHOTO 3a4eTa
JuddepeHunpoBaHHbIN 3a4€T TPOBOJUTCS M0 BAPHAHTAM.
KonuuectBo BapuaHTOB - 2.
3aaHus IpeycMaTpUBaIOT OJTHOBPEMEHHYIO MPOBEPKY YCBOECHHBIX 3HAHUN U OCBOEHHBIX YMEHUH 110 BCEM
TeMaM IporpamMmsbl. OTBETHI TPEIOCTABIIAIOTCS MUCHMEHHO.
O0OopynoBanue: Oymara, py4yka, KapaHJall, JTHHEHKa, BapHaHT 3a/laHusl, CIIPABOYHAsS JINTEPATYPA,
MUKPOKATIBKYISATOP.
2. KonTposbHo-oneHounble matepuajnl (KOM)

HHcTpyKkuus 1jist 00y4al0IUXcs M0 BHIMOJHEHHIO Pa00ThI

Ha BeImosiHeHNE MUChbMEHHON paboThI MO MaTeMaTuke aaercs 1,5 actponomudeckux daca (90 MuHyT).

PaGora cocrout u3 2-x yacteid: 00s3aTeNbHON U JOTIOJHUTEIHHOM.

OO0s13aTeNnbHAs YaCTh COMIEPIKAT 3a/laHUsI MUHUMAJIBHO 00513aTEIBFHOTO YPOBHS, a JOMOJHATEIbHAS YaCTh
— 00JIE€E CIIOKHBIE 3aJaHU.

[Tpu BbIMOTHEHUH OOJBIIMHCTBA 3aJaHUI 00s3aTeNbHOM YacTu TpeOyeTcs MpeaCTaBUTh X0l PELICHUs U
yKa3aTh NOJY4eHHBIM OTBET. TOJNIBKO B HECKOJBKUX 3aJaHUAX JOCTAaTOYHO IMPEACTaBUTh OTBET. 3a
MPABIWJIBHOE BBIMIOJIHEHUE JIIO0OTO 3aJaHus W3 00s3aTeNbHON 4YacTH BBl mojy4aere oauH Oamin. Ecim B
MIPUBOJIUTE HEBEPHOE PEIlICHUE, HEBEPHBI OTBET WJIM HE MPUBOAUTE HUKAKOTO OTBETA, moiy4yaetre (0 6asios

3a 3aJaHHe.




ITpu BeIMOIHEHNH JTHOO0T0 3a/1aHUS TOTOJIHUTENBHOM YacTH HEOOXOIMMO MOIPOOHO ONUCATh X0 PELICHUS
U JaTh OTBET.
[IpaBuIbHOE BHITOJIHEHHE 3a/1aHUH JONOTHUTEIBHOM YaCTH OLIEHUBAETCs 2 OaaMu.

basibl, nosmydeHHBIE 3a BCE BBIIOIHEHHBIE 3a/1aHUs, CyMMHUPYIOTCSI.

[TocrapaliTech NpaBUIIBHO BBIMOJIHUTh KaK MOXKHO OoOJjblle 3aJlaHMi M HaOpaTh KaKk MOYKHO OoJibliIe
Oaos.

Ilepeo nauanom pabomvl 6HUMAMENbHO O3HAKOMbMECH CO WKANOU Nnepesoda OAnNo8 6 OMMEmKU U

obpamume GHUMAHUE, YMO HAYUHAMb pabomy ciedyem ¢ 3a0aHUll 00s13ameNbHOU Yacmu.

Illkana nepesoda 6an106 6 OMmMmemKu nO NAMUDANTILHOU CUCHEME

Yucso 621108, HEOOX0AUMOE IS OJTYYeHU I
Otmerka OTMETKH
«3» (YAOBIETBOPUTEIBHO) 8-11
«4» (xoporio) 12-18
«5» (OTIMYHO) 19-20

Kemaewm ycniexon!
1 Bapuanrt
OO0s13aTeNnbHAS YaCTh.

3ananue 1. (16amn) Jommap crout 80 pybneit. Kakoe Hanbomnbliee KOIMYECTBO T0JITIAPOB MOKHO KYIUThH HA
1500 pyOumeii?

3amanue 2.(1 Oawwr)  HapucyHke >XKMPHBIMH TOYKaMH II0KAa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB,

BbImagaBmux B Kazanu c 3 o 15 despans 1909 roaa. [lo ropu3oHTaIM yKa3bIBAIOTCA YHCIIa MECSla,
M0 BEPTHUKAIM — KOJUYECTBO OCAJIKOB, BBIMABIIMX B COOTBETCTBYIOUIWN [€Hb, B MUUIMMeTpax. s
HarJIIJHOCTU JKUPHBIE TOYKM Ha PUCYHKE COEAMHEHbI JUHMEHW. ONpenenuTe IO PUCYHKY, CKOJBKO JHEHN
U3 JAHHOTO MepHo/ia HE BbINa1aio 0CaIKOB.
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3amanwue 3. (1 6amr) Ha kimeruaroii Oymare ¢ kieTkamu pazmepoM 1 cm x 1 cm m300paxen pom0. Haligure



Cro 1mjioaib, 3alMmuTC OTBET B KBAAPATHLIX CAHTUMCTpPAX.

3amanue 4. (1 6amn) CtpouTensHOM Opurane Hy>)kKHO TproopecTr 50 KyOOMETpPOB CTPOUTEITHHOTO

Opyca y 0JJHOTO U3 TpeX MOCTAaBIIMKOB. KakoBa HaMMeHbIIIasi CTOMMOCTh TaKOW MOKYITKU

¢ mocTaBkoH (B py0sisix)? LleHsl 1 ycloBuS yKa3aHbI B TAOJIHIIC.

Ilena Gpyca CroumocTh JlonomHUTEIHHBIE
IlocTaBoiuk
(py6. 3a 1m°) JIOCTAaBKH YCIOBHS
A 3500 9900 -
B 4500 7900 I[Tpu 3axa3e Ha cymMMy OosbliIe
150000 py6. moctaBka OecriiaTHO
B 3600 7900 [Tpu 3akaze Ha cymMMy Oouibliie
200000 py6. mocTaBka OecriaTHO

3ananue 5. (1 6amt) Haiiqute KOpeHb ypaBHEHUS 52-2%=625

3amanwue 6. (1 6amr) Haiinure a u3 paBerctBa F=ma, ecnu F=282 nu m=94.

Bananue 7. (1 6amn) Haiinute 3HaueHne BbIpaxkeHns 1082 V45,

3amanue 8. (1 6amr) Ha pucynke m3obpaxen rpaduk muddepennupyemorn ¢yHkiuu y = f(x). Ha ocu
abcrcc oTMeueHsl AeBATh Todek: x1, x2, x3...x9. Cpeau 3TUX TOYEK HAWIUTE BCE TOYKHU, B KOTOPBIX

log2 45

npou3BoHas (GYHKIIMH f(x) oTpuliaTesbHa. B 0TBeTE yKaKUTe KOJTUISCTBO HAMICHHBIX TOUYEK.
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JlonmonHUTENBEHAS YacCTh.




3amanue 9. (2 6amna) HaitauTe 06B8M KoHyca (B cM?), paiyc OCHOBaHMS KOTOPOTO paBeH 7,5 ¢M, a
InuHa obpasyromeit — 12,5 cm.

3ananue 10. (2 6anna) B cpeanem u3 50 nmpousBen¢HHbIX OaTapeek 2 HeucnpaBHbl. KakoBa BeposSTHOCTB TOTO,
YTO CIy4ailHO BHIOpaHHAs B Mara3uHe OaTapeiika OKaXeTcsi HCIIPaBHOM?

3ananue 11. (2 6amna) Teno aBuxeTcs 110 3akoHy S(f) = 4x? — 6x +3. Onpenenure, B KAKOH MOMEHT
BPEMEHHU CKOpOCTh OyneT pasHa 10.
3anmanue 12. (2 6amia) Pemmte ypaBHeHue 2 + cosx - 3 cos x=0
3amanue 13. (2 Gamma) J[Ba BemocureancTa OJHOBPEMEHHO OTIPABHIUCH B 117 KUIOMETpOBBIH mHpoOer.
[TepBrIii exan co CKOPOCThIO, Ha 4 KM/4 OOJBIIEH, YeM CKOPOCTh BTOPOTO, U MPUOBLT K (GUHUITY Ha 4 "aca
panbiie Broporo. Halimure CKOpOCTh BEIOCHUIIEINCTA, TpHUIIeANnero Kk GuHunry BTOpsiM. OTBET IalTe B

KM/4.

3x+y=3

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

2 BapuaHT
O0s3aTenpHas 4acTh.

3amanue 1. (1 6amn) [Tauka Oymaru “benee caera” ctout 300 pyoneit. Tumyp npumén B Mara3us 3a
Oymaroii, umes B kapmane 10000 pyoneit. Kakoe Hanbosbliiiee KOTUIECTBO MadeK dTOM OyMaru CMOXKET
KynuTh Tumyp?

3amanwne 2. (1 6am) Ha prcyHKe >KMpHBIMU TOYKaMU TTOKa3aHa CpeTHEMEeCsSYHas TeMIepaTypa
Bo3ayxa B Coun 3a kaxasiii Mecsn 1920 roaga. I1o ropuzoHTann yka3plBaroTCsl MECSILIbI, 10 BEPTUKAIH -
temneparypa B rpagycax Llenscusd. s HarIsiAHOCTH )KMPHBIE TOYKH COCIMHEHBI IMHUEH. OnpeaenuTe mno
PUCYHKY HAaUMEHBIIYIO CPETHEMECSYHYIO TEMIIEpaTypy B Iepuos ¢ Masi o aekadppb 1920 rona. OtBer
nairte B rpanycax Llenbcus.

°C
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16 +--
12

1 2 3 4 5H 6 7 8 9 10 11 12
1920 2.




3amanwme 3. (1 6amn) Ha kieruaToit Oymare ¢ kietkamu pazmepom 1 cm X 1 cm n300paxeHa

Tpanenus. Haiiiure ero miomasb, 3aMuiIuTe OTBET B KBAAPATHBIX CAHTUMETPAX.

3amanaue 4. ( 16am1) B Tabnuie ykazaHsl ieHbI (B py0.) Ha yCIIYTH aBHANIEPEBO3KH MaCCAKUPOB
SKOHOMHUYECKOI0 KJ1acca 1o Mapupyry MockBa — PuM 4eTsIpex pa3sHbIX aBUAKOMIIAHUH.

CrouMocTh CroumMocTh

Croumoctb
ABHAKOMIIAHHUS NpoBo3a NUTAHUS

ounjera

Oaraska Ha 0opTy

Aspoapyr 8500 becrnatao becrnatHo
Oiip Xonmu 3400 3000 1000
[Tonér 3500 2500 700
Kppuibs 6500 becrnatHo 500

Omnpenenure, CKOIBKO pyOJiel HY)KHO 3aIlJIaATUTh 32 CAaMBbIi ICIIEBBIN OWIIET, €CIIN MyTEIIECTBEHHUK
IJIAaHUPYET cAaTh Oaraxk W 3aKazaTh MUTAHKUE HA OOPTY.

Bananue 5. (1 6amn) Haitnure kopens ypasuenus 2! = 16.
3ananue 6. (1 6amn) Haiinure F u3 paBenctBa A=F-S-cosa, eciu coso=3, S=12, A=36.
4
3amanue 7. (1 6amwt) HaiimuTe 3Hauenue Bripaxkenus 31083 12 -]
3amanue 8. (1 Gamr)Ha pucynke mzoOpaxeH rpaduk nuddepenmupyemoit ¢ynkmuu y = f(x). Ha ocu
abcicc oTMEYeHBI AeBATH Touek: x1, x2, x3...x9. Cpeau ATUX TOYEK HAWIUTE BCE TOYKH, B KOTOPBIX

npou3BoiHast GYHKINH f(x) oTpHIlaTeIbHa. B OTBETE YKa)KUTE KOIMYECTBO HANJCHHBIX TOUCK.

A ‘ \ yl=f(3£)
AN VAN
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Jlono/IHUTEIbHAS YacCTh.

3ananue 9. (2 6amna) Halinure nmuny oOpasyromiei mpsMoro KoHyca ¢ BEICOTOH, paBHO# 10 cm, u
JTUaMETPOM OCHOBaHMs, paBHBIM 15 cM. OTBeT 3anMIINTE B CAHTUMETpPAX.

3ananue 10. (2 6ama) Y Mammu 15 dumex: 5 ¢ kpacHbIMU 3BE31aMH, OCTaTbHBIC C 30JI0THIMU. Maiia
HayTaJ BeIOMpaeT u3 kapMmana gumky. Haliiure BeposiTHOCTh TOTO, 4TO 3TO OyJeT (HUIITKA C 30JI0THIMHU
3BE3JaMHU.

3ananue 11. (2 6amna) Teno aBmxkeTcs 1o 3akony S(¢) = 4x*> — 2x + 1.

Omnpenenure, B KaKOW MOMEHT BpPEMEHH CKOPOCTh OyneT paBHa 0.
3anmanue 12. ( 2 6amna) Pemuts ypaBHenue 2 tg2x — tgx-3=0

3amanue 13. (2 Gamna) Katep mpomien nmpoTUB T€UEHUs peKHd 72 KM M BEPHYJICS B IMYHKT OTIPABICHHUA,
3aTpaTWB Ha OOpaTHBIM MyTh Ha 6 YacoB MeHbIIE. HaliuTe CKOpOCTh TEUEHHUs, €CIM CKOPOCTh KaTepa B

HEMOJIBIKHOU BoJie paBHA 9 km/4. OTBET naifTe B KM/4.

dx—-y=12
Uoglz 3x =log, (y+1)

3amanue 14. (2 6anna) Pemmure cucremy ypaBHEHHH. g



3. Kpurepuu oueHMBaHuUs

TpebGoBanwMs K BHITTOJTHEHHIO 3aJaHUN PaOOTHI:

v M3 IPEICTABICHHOIO PEIIEHUS TOHATEH X0/ PACCYXKICHUN 00yYaroIEerocs;

v X0J peleHus ObLI MaTEMAaTHYECKH ITPAMOTHBIM;

v TIpeCTaBICHHBIN OTBET OBLI IPABIIBHBIM;

V' MeToa u popMa ONMCAHUS PEIICHHUS 3a/1a4i MOTYT OBITH TIPOM3BOJIBHBIMU;

v/ BBITIOJTHEHHUE KaXKIOTO U3 33/IaHHi OLICHUBAETCS B Oayliax.
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 nepesooa 6an106 6 OmMemKu RO NAMUOANTLHOU CUCmeEMe

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. Kputepum onieHuBaHUA

1.Conepxanrie u 00beM 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. OcHOBHBIMH (pOpPMaMU MPOBEPKU 3HAHUM U YMEHH CTYACHTOB I10 MaTEMaTHUKe
SIBJISIFOTCSI TIHCbMEHHAs KOHTPOJIbHAsT paboTa, caMOCTOsITeNbHAs paboTa, TECTUPOBAHUE,
YCTHBIN OMpOC.

3. Ilpu oneHke NUCBMEHHBIX M YCTHBIX OTBETOB IPENOJABATENb 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 HEJOUYETAMU SIBJISIETCS B HEKOTOPOU 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 CUMUTACTCA OE3yNMpPEeUYHBIM, €CIM IO CBOEMY COJEPKAHHIO
MIOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COJIEPKUT BCE HEOOXOIUMBIE TeopeThueckue (akThl H
000CHOBaHHBIE BBIBOJIbI, & €r0 U3JI0KEHUE U NMUChMEHHAs 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 MpPU YCTHOM H MHCHMEHHOM OMPOCE MPOBOAUTCS MO MATHOATUILHOMN
CHUCTEME, T. €. 32 OTBET BBICTABIISIETCS OJHA M3 OTMETOK: 1 (I10X0), 2 (HEYIOBICTBOPUTEIHHO), 3
(YIOBJIETBOPUTEILHO), 4 (XOpo110), 5 (OTIIMYHO).

6. IlpenogaBaTenb MOKET MOBBICUTH OTMETKY 3a OPUTMHAIBHBINA OTBET HAa BOIIPOC MJIM OPUTMHAIBHOE
pelIeHne 3a/1a4k, KOTOPbIE CBUAETENBCTBYIOT O BHICOKOM MaTEMaTUUYECKOM Pa3BUTUHU CTYAECHTA; 3a
peieHre 0oJiee CI0KHON 3aa4uu WM OTBET Ha OoJiee CI0KHBIM BOIIPOC, MPEI0KEHHbIE CTYJCHTY
JOTIOJTHUTEIILHO MOCIIE BBINOIHEHUS UM 3aJaHUH.

Kputepun ommodox

K rpy06bim ommOkamM OTHOCATCS OIIMMOKH, KOTOphIE OOHApPY)KMBAIOT HE3HAHUE
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 COXPAHEHHE B OTBETE
MIOCTOPOHHETO KOPHS; OTOpackiBaHue 06e3 0OBSICHEHHI OTHOTO M3 HUX U PaBHO3HAYHBIC UM;

K HemoyeraMm OTHOCSTCS: HEpalMOHAIBLHOE PEIICHHUE, OMUCKHU, HEIO0CTaTOUYHOCTb
WJIM OTCYTCTBHUE MTOSICHEHU, 000CHOBAHU B PEIICHUSX.

OueHKa yCTHBIX OTBETOB
OTBeT OLICHUBACTCS OMMEMKOIU «5», €CTU CTYJICHT:

MIOJTHO PacKpbUI COJIEpKaHUe MaTepuana B 00beMe, PeyCMOTPEHHOM IPOTPaMMOM 1 y4eOHHKOM,
M3JI0KAJI MaTepHaJl TPaMOTHBIM SI3BIKOM B OIIPENIETICHHOMN JIOTHYECKOM MOCIEI0BATEIbHOCTH, TOYHO
UCIOJIb3YSl MAaTEMATUUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;

IIPABUIIBLHO BBIMOJIHUI PUCYHKH, YEPTEXKHU, IPaUKH, CONTYTCTBYIOLIUE OTBETY;

[OKa3aJl YMEHHME WUIIOCTPUPOBATh TEOPETUYECKUE TIIOJOXKEHUS KOHKPETHBIMM IIPUMEpaMH,
IIPUMEHSTh UX B HOBOM CUTYallUH IPY BBIIIOTHEHUN TPAKTUYECKOTO 3aJaHuS;

IIPOIEMOHCTPUPOBAJT YCBOSHHE PaHEEe M3YUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB, C(HOPMUPOBAHHOCTH U
YCTOMUYMBOCTB UCIOJIB3YEMBIX IIPH OTPAOOTKE YMEHHUI U HABHIKOB;

OTBEYAJl CAMOCTOSITENIbHO 0€3 HaBOAALIMX 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 TOM UMEET OJNH 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 HEO0UYCTOB 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, HCIpPaBIECHHbIE TIOCIE HECKOIbKUX
HABOJSIIUX BOIIPOCOB MPEIOIaBaTENs;

CTYJIEHT HE CIPaBUJICSA C IPUMEHEHHUEM TEOPUU B HOBOW CUTYyallH IPU BBINOJIHEHUU NMPAKTUYECKOTO
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 pPaCKpBITO OCHOBHOE COZIEp)KaHUE yd4eOHOro MaTepuara,
e O00HAapY)KEHO HE3HAHWE WM HEIMOHUMAHUE CTYACHTOM Ooublieil win Hauboyee BaXHOW YacTu
y4eOHOTO MaTepuana;
® JIONYIIEHBI OMIUOKU B ONPEICICHUN TIOHATUHN, IPU UCIIOJIb30BAHUH MAaTEMATHUECKON TEPMHHOJIOTHH,
B PHCYHKax, UYepTexkax WU rpaduKkax, B BBIKIAJKaX, KOTOPhIE HE HCIPABICHBI MOCIE HECKOJIBKUX
HaABOJISIIIAX BOIPOCOB MPENOIaBATEIS.

OTtMmetKka «1» cTaBUTCS, €CIHU:

® CTYACHT 06Hapy)KI/IJI MMOJIHOC HC3HAHUC U HCIIOHUMAHHNEC N3y4acMOIro y‘-ICGHOFO Marcpurajia ujin HC
CMOT OTBECTUTH HU HA OAWH M3 IMOCTAaBJICHHBIX BOIIPOCOB I10 U3y4Ya€CMOMY MaTcpualy.
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