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Conepxanue
[TacnopT KommiekTa (hOH/Ia OLIEHOYHBIX CPEJICTB.

PesynbpTaThl 0OCBOGHUS Y4€OHON IMCIUILTHHBI.
OreHka 0CBOCHHSI YU€OHOM TUCIIUITIIHHEI.

3.1. ®opMBbI KOHTPOJISI ¥ OIEHUBAHKS DJIEMEHTOB YUeOHOMN JTUCIUTUIMHBI.
3.2. TunoBsIe 3a1aHUS IS OLIEHKU OCBOCHUS y4eOHOM JUCIUTUINHBL.
3. 2. 1. 3aganus A1l TEKYIIETO KOHTPOJIA

3.2.2 3agaHus 11 TEMAaTUYECKOTO KOHTPOJIS
(KOHTPOJIBHBIE PAOOTHI).

3.2. 3. 3amanus 711 UTOTOBOTO KOHTPOJIS (PK3aMeH ).
3.3. Kputepuu olieHUBaHUsI.



1. Hacnopt ®OC (poHaa OLIEHOYHBIX CPEICTB) IUCHUIINHBI «MaTemMaTuka»

KOHTpONBHO-U3MEPUTEIBHBIE  MaTEPUATIbI [peAHa3sHa4YeHbl U1 KOHTPOJS U  OLICHKHU
00pa3oBaTEeNbHBIX JIOCTUKEHUH CTYIEHTOB, OCBOMBIIMX HpPOTpamMMy Y4eOHOW JUCLHILIMHEI

«Martematuka.
®OC BKIIOYAIOT KOHTPOJIbHBIE MaTEPHAIIBI 1711 TPOBEICHUS TEKYILEr0 KOHTPOJISI U UTOTOBOM
aTTecTanuu B (hopMe IK3aMeHa.

®OC pa3paboTaHbl HAa OCHOBAHUHU:

OCHOBHOM Mpo¢eCCHOHATBLHON 00pa30BaTENbHON MPOrpaMMbI [0 HAMPABJICHUIO TOATOTOBKU
cnenuanbHocTd CIIO 43.02.17 TexHonornu HHAYCTPUU KPacoThl



Pe3yabTarsl 0cBOeHUsI Y4eOHOM U CHUTINHbBI

B pesynpraTe  OCBOGHHS ~ y4yeOHOW  OUCIHUIUIMHBI  CTYIACHT JOJDKEH  o0najmaTh  OOmUMHU
KOMITETEHITUSAMU, BKJIFOYAIOIUMH B €051 ClIOCOOHOCTD:

OK 1. Beibupats crioco0b! perienust 3aaa4 npodeccHoHaIbHON AesITeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 2. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHATN3a U MHTEPIPETallui HHPOPMAIUU U
MH(pOPMAIIMOHHBIE TEXHOJIOTHH [T BBITTOJIHEHHS 33/1a4 MPO(ECCHOHATBHOMN NeATETbHOCTH.

OK 3. IInannpoBath U peaqTu30BbIBaTh COOCTBEHHOE MPO(ECCHOHANBHOE U JINYHOCTHOE Pa3BUTHE,
MpeANPUHUMATEIBCKYIO ACSITETLHOCTD B TpodeccrnoHabHOM cdepe, UCTOoNb30BaTh 3HAHUS 110 (PMHAHCOBOMH
I'PAMOTHOCTH B Pa3JINYHbIX )KU3HEHHBIX CUTYalLUsX.

OK 4. D dexTrBHO B3auMOCHCTBOBATh U pab0OTaTh B KOJUIEKTUBE M KOMaHJIE.

OK 5. Ocy1iecTBisiTh YCTHYIO M TUCbMEHHYIO KOMMYHHMKAIIMIO Ha TOCYAAPCTBEHHOM si3bIke Poccuiickoii
®denepanuu ¢ yaeToM 0COOCHHOCTEN COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 6. [IposBiATh Ipa’AaHCKO-NATPUOTHYECKYIO TO3ULUIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEIEHUE HA
OCHOBE TPAJUIIMOHHBIX O0IIEUETI0BEYECKUX [ICHHOCTEH, B TOM YHUCIIE C YYETOM FrapMOHHU3AIUN
MEKHAI[MOHAIBHBIX ¥ MEXKPEIUTHO3HBIX OTHOIICHUH, TPUMEHSATh CTaHAAPThl aHTUKOPPYIIIMOHHOTO
MOBE/ICHHUS.

OK 7. ConeiicTBOBaTh COXpaHEHHUIO OKPYIKaIOLIEH cpefibl, pecypcocOepekeHHI0, IPUMEHSITh 3HaHUS 00
M3MEHEHHMHU KIIMMAaTa, IPUHLIUIIBI OEPEKITMBOTO MPOU3BOJCTBA, 3PPEKTUBHO 1EHCTBOBATh B UPE3BHIYANHBIX
CUTYaIUsIX.

OK 8. Ucnonb3oBath cpenctBa GU3HMUECKON KYIbTYPHI JUIsl COXPAaHEHUS M YKPEIUICHUS 3/10pOBbsS B
nporiecce NpoQecCuoHaIbHOM 1eSTeNTFHOCTH U OIEPKaHUs HEOOXOJMMOT0 YPOBHS (PH3UUECKOM
MOATOTOBJICHHOCTH.

OK 9. [Tonb3oBatbes mpodhecCHOHATBLHOM JOKYMEHTaIMel Ha TOCYITapCTBEHHOM M HHOCTPAHHBIX S3bIKaX.

Pe3ynbpTaToM 0cBOEHUS NUCHUIUIMHBI SBIISETCS MOJyYyeHUE (OCBOCHKE) 3HAHUI U YMEHUI

Pe3yabTarsl 00yyeHus n
0Ka3aTeJId OLleHKH pe3yJibTaTa
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)
YMenus:
pelaTh JIMHENHBIE U KBapaTHbIE YPABHEHHS U MOJyYECHUE KOPHEUN JTUHEUHBIX U KBaJIPaTHBIX
YpPaBHEHUS, CBOJSIINECS K HUM,; YpaBHEHUHW M YpPaBHEHUW, CBOJSIIUXCS K
HUM, OOOCHOBaHME BBIOOpa (opmyn ams
pellleHHs  KBaJpaTHbIX  ypaBHEHUH U
HETIOJIHBIX KBaJAPATHBIX YPaBHEHUN;
BBITTOTHATE TEUCTBUS C JSHMCTBUTEIbHBIMU YHUCIAMU, BBIIIOJIHEHUE JIEUCTBUU C JACUCTBUTEIbHBIMU
MOJIb30BATHCS KABKYJISITOPOM 7151 BBIYUCIICHUH, YHCIIaMU, JIEMOHCTpALIHS YMEHHI
HaXOJUTh MPHOIMKEHHBIC BBIYUCIICHHUS, HCIIOJIb30BaHUS KaJbKyJsiTOpa  JJIs
BBIUHCIICHHI n HaXO0XKJICHUS
npUOIMKEHHBIX BRIYUCICHUN;




peuiaTtb JIMHEHWHBIC U KBaApPAaTHLIC HCPABCHCTBA,
CUCTCMblI HCPABCHCTBA,

U3JI0KEHUE OCHOBHBIX JTaloOB pELICHUS
JUHEHWHBIX M KBAJpPATHBIX HEPABEHCTB M UX
CHCTEM;

IIPOU3BOJUTDL JEHCTBUS C BEKTOPAMHU; dopMynupoBaHUE TpPaBWII  CIOXKEHUS U
BBIYATAHUS BEKTOPOB, JNE€MOHCTPALHS
YMEHHI BBIIIOJIHEHUSA JIEUCTBUM Hajg
BEKTOPAMH;

UCIOJIb30BATh CBOMCTBA JIEMEHTAPHBIX (DYHKUIUN NIPU | U3TI0OKEHHE CBONCTB byHKIMH u

peLICHUY 3a1a4 U YIIPaKHEHUH; JEMOHCTpPALIM IIOHMMAaHHUS ux

HCIIOJIb30BAHUA TIpU PCIICHHUU 3aJdad U
YIOPaXXHECHUH;

BBITIOJIHATH TOXIACCTBCHHBIC npeo6pa3OBaHH;1 Cco
CTCIICHHBIMHU, J'IOFapI/I(l)MI/I‘IeCKI/IMI/I n
TPUTOHOMCTPHUYCCKUMHU BBIPAKCHUAMU

IpPUMCHEHHE TOX/IECTBEHHBIX
npeoOpa3zoBaHuit HaJ CTENICHHBIMH,
J0rapupMHUUECKUMHU u
TPUTOHOMETPUIECCKUMHU BBIPAKCHUSIMU;
o0ocHOBaHMe  BbIOOpa  GOpMyNIBl WK

cBoMcTBa (QYHKIMH 11 TpeoOpa30OBaHMS;

CTPOUTH rpaduKu MIOKa3aTeNbHBIX,
JorapuMUUECKUX U TPUTOHOMETPUIECKUX
(GyHKUIMH, BBIIOJIHATH UX MIPE0Opa30BaHNUS;

CO3J1aHuE rpadukoB MOKa3aTeIbHBIX,
jgorapu(pMUUECKUX M TPUTOHOMETPHUUECKUX
byHKIMH, JE€MOHCTpAaLIUs yMEHUHI
BBITIOJIHEHHSI  MpeoOpa3oBaHuii  rpaduKoB
Takux QyHKIUH;

BBIUUCIIATE IPOU3BOAHLIC U HGpBOOGp@BHBIC,

MOJIYYCHHUC IMPOU3BOAHBIX U HGpBOOGpaSHBIX

onpeAeEHHbIE HHTETPabl, IPUMEHSTh HEKOTOPBIX byHKIHH, MIOCTPOECHUE

ONpEeEeIEHHBIM UHTETPAJI U1 HAXOXKICHUS KPUBOJIMHEHHON Tpalelyu, HaXO0XICHUE €€

IJIONIAAN KPUBOJHUHEHHON Tpamneuuu; IJIOMAAM €  TOMOIIBID  OMPEAEIEHHOTO
WHTErpana;

MPUMEHSATh CBOMCTBA MPSIMBIX U TJIOCKOCTEN B 000CHOBaHHE CBOWMCTB  NpSIMBIX |

MPOCTPAHCTBE TPH PEIICHUH 3a7ay;

IUIOCKOCTEH B MPOCTPAHCTBE MPU PEIICHUU
3ajay;

I/I306pa)KaTI) TCOMETPHUICCKHUE TEJIa HA IIJIOCKOCTH U
B IIPOCTPAHCTBE, CTPOUTH HMX CCUCHUSA ITINIOCKOCTBIO,

JEMOHCTpALHS yMeHUI MOCTPOCHUS
TEOMETPHUECKUX TEI W WX CEYCHHWH Ha
IUIOCKOCTH U B TPOCTPAHCTBE;

pemiaTh 3a/1a4y Ha BEIYUCIICHUE IIOMAACH
MOBEpXHOCTEH U O0OBEMOB T'€OMETPUUYECKUX T,

ompezaeneHue (HOpPMYNbl TSI BBIYUCICHHUS
wionaned 1 00bEMOB reOMETPHUECKHUX Tell,
MPUMEHEHUE UX ISl PEIICHUA 3a/a4;

YMETh IPUMEHSITh OCHOBHBIE MOJIOKEHUS TEOPUH
BEPOATHOCTEN U MATEMATUYECKOM CTATUCTUKU B
po¢eCCHOHATBHON EATETLHOCTH.

BBIICJICHUE OCHOBHBIX JJIEMEHTOB TEOPHH
BEPOSITHOCTEN u MaTeMaTHYECKOU
CTaTHCTHKH, PEIICHUE IPAKTUYECKUX 3a1a4.

3HaHHUA:
o HIePEUHCIICHU HOBHBIX KIUN
OCHOBHBIE (DYHKIIMH, UX Tpa(QUKH U CBOHCTBA, CpeHHC/ICHUC OCHOBHI (bynxuui,
dopMynHpoBaHHE WX CBOWCTB, OIHCAHHE
npoliecca MocTpoeHus rpaukos;
OCHOBBI  Ju(epeHInanbHOr0 Y MHTErPajIbHOTO | GOpPMYJIHpOBaHHUE npaBui1 U GHopmyn
nudPepeHIMAIBHOTO W HHTETPATBHOTO




HCYHCIICHUM; HCYHCIICHUI;

H3JI0KCHU aJrOPUTMOB [ICHUS
aIrOPUTMBI peLeHus TPUTOHOMETPUUYECKUX, 3IOKCHUC OpUTMO petie
MOKAa3aTeIbHBIX, JOTapU(OMHUUECKUX YpaBHCHUU U TPUTOHOMCTPHHCCKHUX, HOKagaTeHEHHX 1

hi
HEPABCHCTE; orapu)MIUIECKUX ypaBHEHUU u

HEpPABEHCTB;

. o oIpejieJICHrE %
OCHOBHBIE CBOMCTBA JIEMEHTAPHBIX (YHKIIU; pea OCH9BHBIX CBOMCTB
3JIEMEHTAPHBIX (YHKIIHH;
OCHOBHBIC TTOHSITHSI BEKTOPHOM ainreOpsl; dbopmynupoBaHue onpeaeeHun u

BBIJICJIEHUE OCHOBHBIX ITOHATHI BEKTOPHOU
anreopsr;

o o HOBaHU 7|

OCHOBEI THHEMHOI AreGpbi; o0oc vo . e OCHOBHBIX HOHATUMI
JUHEHHOU anreOpsl;

y3HaBaHHUE TEOMETPUUECKHUX T,

OCHOBHBIC IMOHATHA U OMPCACIICHUSA CTCPCOMCTPUU,

dbopMyTUpOBaHUE OCHOBHBIX TMOHSATHH H
ONpENIETICHUN CTEPEOMETPUH;

CBOWCTBAa I'€OMETPUYECKHUX TEJ U IOBEPXHOCTEN;

IIEPEYUCIIEHNE CBOMCTB F€OMETPUUECKUX TEI
U UX IIOBEPXHOCTEM;

o o .. BBIJIEJIEHU MYJI IJIOIAIEN
dbopMyIbl TUTOIIA/IEH TTOBEPXHOCTEH U OOBEMOB; ACTCHUC . "(bop Y omaze
MOBEPXHOCTEH 1 00BEMOB;
U3JI0KEHU H 7
OCHOBHBIC TOHATHSI KOMOWHATOPHWKH; CTAaTUCTHKH, 3/I07KCHUC OCHOBHBIX TTOHSTHH
KOMOWHATOPHKH, CTAaTUCTHKA ¥ TEOPHUH

TEOPUH BEPOSITHOCTEH.

BEPOSITHOCTEH.




3.OuneHka ocBoeHH sl Y4eOHOW TUCHUIINHbBI

3.1.®opMBbI KOHTPOJISA ¥ OLICHUBAHMS 3JIEMEHTOB Y4eOHOM 11 CHUTIIUHBI

JieMeHT y4eOHOoM

®opMBbI KOHTPOJISA U OLleHUBAHUS

HCIHITHHDI Tekymumii KOHTPOIH TemaTnueckuit HToroswiii
KOHTPOJIb KOHTPOJIb
Pasnen 1. [ToBTopenue kypca | Omnpoc, Kontponbnas
MaTeMATHKH OCHOBHOM CaMOCTOSATEIbHAS pabota
LIKOJIBI pa6ota
Paznen 2 Ilpsambie u Ompoc, KonTponbHas
IUVIOCKOCTH B POCTPAHCTBE | MaTeMaTUYECKU. pabota
JTUKTaHT,
CaMoCTOsITeNbHas
pabora
Paznen 3. Koopaunatsl u Ompoc, KonTponbHas
BEKTOPLI TECTUPOBAHUE, pabota
CaMOCTOSTEIbHAS
pabora
Pasnen 4. Ilpoussoanas | Omnpoc, Kontponbnas
¢yHKIMH, ee NPUMEHEHHE TECTUPOBAHUE, pabota
caMoCTosTeIbHAS
paborta
Pasznea 5. Ompoc, Kontponbnas
MHoOrorpaHHMKH M TeJja TECTHPOBAHUE, pabora
BpAallleHUs
caMoCTOsTeIbHAS
pabora
Pa3znen 6. Crenenn u xkopuu. | Onpoc, KonTponbHas
CreneHHasi, NMOKa3aTeJbHAsl | TecTHPOBAHME, pabota
" JOrapupMUIECcKast | cavocrosTenbHAS
byHun pabora
Pasznen 7. Dnementsl Teopuu | Onpoc, Kontponbnas DK3aMeH
BEePOSATHOCTEH U | TecTUpOBaHUE, pabota
MaTeMaTH'4ecKoil CaMOCTOSTENIbHAS
CTATHCTHKHU pa6ora

Tunsl 3agaHuil 1J151 TEKYIIEro KOHTPOJIS U KPUTEPHH OIeHKH

Hpe,Z[MeTOM OLCHKU OCBOCHHA AUCHUIIIMHBI SABJIAOTCA YMCHUS, 3HAHUS, O6H_[I/Ie KOMIICTCHIINU,

CITOCOOHOCTD IIPUMCHSATH UX B HpaKTquCKOﬁ JCATCIBHOCTHU U HOBCCILHCBHOﬁ KHU3HHU.




e Tun (Bua) IIpoBepsiemble 3HAHUSA U Kpurtepun ouenku
3aiaHusd yMeHHs
TecTsl 3HaHUE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTeMaTUKHU «» - 71 - 89% npaBUIIbHBIX OTBETOB
1 «3» - 51 — 70% npaBUIBHBIX OTBETOB
«2» - 50% 1 MeHee paBUIIbHBIX
OTBETOB
Y CTHBIE OTBETHI 3HaHUE OCHOB VY CTHBIE OTBETBI Ha BOIPOCHI JOJIKHBI
2 MaTeMaTUKH COOTBETCTBOBATH KPUTEPUSIM OLICHUBAHUS
YCTHBIX OTBETOB.
Kontponbnas 3naHue ocHOB MateMatuku | «5» - 100 — 90% npaBUIIBHBIX OTBETOB
(camocTosiTeNTbHA | B COOTBETCTBHH C «» - 71 - 89% npaBUIIbHBIX OTBETOB
3 | s1) pabota IIPOMICHHON TEMOH U «3» - 51 —70% npaBUIBHBIX OTBETOB
YMEHHS TPUMEHEHUS «2» - 50% 1 MeHee NPaBUIbHBIX
3HAHUU Ha MPAKTUKE OTBETOB
Cocrasienue YMenne opueHTHpOoBaThCs B | COOTBETCTBUE COACPKAHUS PAOOTHI,
KOHCIIEKTOB, UH(POPMALILOHHOM 3asBJICHHON TeMe, IpaBuiIaM OPOPMIICHHS
4 pedepaTos. MIPOCTPAHCTBE, COCTABJIATh | pabOTHI.
KOHCIIEKT.
3HaHUE MPABUI
odopmiieHus pedeparos.
[IpakTnueckue YMeHne npuMeHsITh «5» - 100 — 90% mpaBUIBHBIX OTBETOB
paboThI [IOJIy4CHHBIC 3HAHUS Ha «» - 71 - 89% npaBUIBHBIX OTBETOB

MPaKTHKE.

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




3.2. Tunosble 3a1aHNs ISl OLEHKH YCBOCHHS Y4eOHOM AU CHHMILINHBI.

3. 2.1. 3apanus 11 TEMATHYECKOT0 KOHTPOJIsI (KOHTPOJIbHbIE padoThI)

Kpurepun oueHKH KOHTPOJIbHOI padoThI

OcHoBHBIE TpPeOOBaHUS K BBIMOJHEHUIO 33JaHUNA KOHTPOJILHOW PabOTHI:

— XOJ pCHICHUSA MaTEMaTHYCCKHA FpaMOTHBIﬁ n HOHHTHBIﬁ;

— MIPEJCTABIICHHBIN OTBET BEPHBIN;

- MCTO U (bopMa OIMUCAaHUS PCHICHUS 3ala4 MOT'YT OBITh IMPONU3BOJIBHBIMU;

— BBIINIOJIHCHHUEC KaXJ0I'0 U3 3aﬂaHHﬁ OLICHUBACTCA B Oamnax.

3a mpaBUIILHOE BHITIOJIHEHHE JIFOOOTO 3a7jaHusl  YPOBHsS 1 CTyNIEeHT mojydaeT oauH 6ai. B 3amaHusx

C BBIGOpOM OTBE€TA, ¢ KPAaTKUM OTBCTOM HJIM HAa YCTAaHOBJICHHUE COOTBETCTBHA, CTYACHT IIOJIy4acT OAMH

02,171, COOTBETCTBYIOIIMI TaHHOMY 3a/IaHUIO, €CJIM YKa3aH HOMEp BEpHOIro OTBeTa (B 33JaHHUAX C BHIOOPOM

OTBETAa), WJIM BIHMCAH BEPHBIA OTBET (B 3aJaHMUSIX C KPAaTKUM OTBETOM), HJIM MPaBUJIBHO COOTHECEHBI

O00BEKTHI JIBYX MHOXKECTB M 3allMCaHa COOTBETCTBYIOIIAS IOCIEAOBATEIBHOCTh IU(Dp (B 3aMaHHMSIX Ha

YCTAHOBJIEHHE COOTBETCTBUA). [IpM BBHIMOMHEHMH TaKUX 3aJaHHid, IJle HEOOXOIUMO HPUBECTH KpaTKOe

pelieHre, 3a HEemoJHOe pelleHue 3a/laHus (BBIYUCIHUTEIbHAs ommbKa, omrcka) BeicTaBisercs 0,5 Gamna.

Ecnu cryneHT mpuBOIWT HEBEpPHOE pEIlIeHHE, HEBEPHBIN OTBET WM HE MPHUBOJUT HUKAKOIO OTBETa, OH

noy4aeT 0 6aios.

[Tpu BbIMONHEHUH J1IO00TO 3a/aHUS YPOBHSA 2 MM 3 HMCHOJB3YIOTCS CIENYIOIUE KPUTEPUU OIICHKH

3aJaHuN:
Banabl Kpurepum onieHKu BbINOJIHEHHOT0 3a1aHUS
3 Haitnen npaBwibHBIA XOJ pELIECHHS, BCE €r0 IIard  BBIINOJHEHBI  BEPHO U IIOJYYEH
MPaBWJIbHBIN OTBET.
2 [IpuBeneHo BepHOE perieHne, HO JOMYIIEeHa BEIYUCIUTENIbHAS OIMOKa UM OMKUCKA, PU 3TOM
MOJKET OBITh MOJTy4€H HEBEPHBIN OTBET
1 Pemenne HauaTo JIOTMYECKH BEPHO, HO JOIMYyIIeHa OmMUOKa, OO pelIeHue He JTOBEJICHO JI0
KOHIIa, IPU 3TOM OTBET HEBEPHBIN MUJIU OTCYTCTBYET.
0 HesepHoe pelieHne, HEBEpHBIN OTBET WJIK OTCYTCTBUE PEILLICHMUS.

JIsi Kak10i KOHTPOJIbHOM paboThl pa3paboTaHa IIKanda HepeBoga 0aioB B OTMETKH, TJI€ YKa3aHo,

CKOJIbKO OaJJIOB I0CTaTOYHO HaOpaTbh, YTOOBI MOIYYUTh Ty WIM MHYIO MOJOKUTEIBHYIO OLEHKY, KOTOpas

COCTaBJIEHA B COOTBETCTBUU C TaOJIUIIEN.

[TpoueHT KauecTBeHHast ornjeHKa MHIUBUIYyalbHBIX 00pa30BaTEIbHbBIX
PE3YIbTAaTUBHOCT | AOCTHXKEHUI

u  (TIpaBHIBHBIX .

OTBETOR) Oayut (OTMETKA) BepOAIbHBIN aHAJIOT

90 + 100 5 OTJINYHO

71 + 89 4 XOPOIIIO

51+70 3 YZIOBJIETBOPUTEILHO

Menee 50 2 HE YJOBJIETBOPUTEIHLHO




KonTpoabHas padora

CraproBasi JMATHOCTHKA

1 Bapuant
Yacrs 1
1. Pemmts ypaBHenue x(x — 5) = —4
a)dul 0) 4,5 B) 4 r)-4ml 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. Bemumcmuts (1 —1):(1-0,2) —32
5 6 24

a) 311 6) 3,9 ) —31L r)4 m 21
12 12 12

5.,—8
19 a

4. IlpeactaBuTh B BUJE CTEIICHU U HAWTU 3HAUEHHE BBIPAKECHUS & —Tpu a=6.
=

a)6 0) —% B) 4 r) -6 I[)é

5. THocrtpouts rpadpuk pyHkuuu y = 2x + 1

Yacrtp 2

6. B npsMoyroisHOM TpeyrojbHUKE FMIIOTEHY3a paBHa 10 cM, a onuH u3 kareroB 6 cMm. Halitu BTOpoit
KarerT.

a)4 cm 6) 16 cm B) 8 cM T) V136cm n) 10 cm

7. baHK BbIIUTAUMBAET €KeroaHo 8% oT cyMMbI BKJIaja. Kakoii craneT cymma yepes rof, eciu
MepBOHAYAIbHBIN BKJIa/1 cocTaBisut 7600 pyoiieit?

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

8. YupocTuTh BhIpaXkeHHE & azb

a—b a+b

CraproBasi JMATHOCTHKA

2 BapuaHT



Yacte 1

1. Pewmuts 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

73 T—/ 11
35
a) 2 0) 1 B) —31L r)-1 x) 241
14 12 12
. 7.c-3
4, Hpe,Z[CTaBI/ITB B BH/JIC CTCIICHU U HAUTHU 3HAYCHHUEC BBIPAXKCHUA & - Ipu c=4.
C
a) 16 6) —L B) 4 r)-16 m) L
16 16

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

Yacrtn 2

6. B npsMoyroibHOM TpeyrojibHUKE TUIIOTEHY3a paBHa 10 cM, a oauH u3 kaTteToB 8§ cM. Haiitu BTOpOit
Karer.

a) 4 cm 6) 6 oM B) 8 cM r)V136cm m) 10 em

7. baHkK BbIIIauMBaET €KeroHo 8% OT cyMMbl BKiIaga. Kakol craHeT cymma yepes roj, eciia
MepBOHAYANbHBIN BKJIaa cocTaisut 8600 pyoueii?

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

8. YHIpoCTUTh BBIpA)KEHHE XY — ¥
x+y x—=y

Kpurtepun onieHKn caMocTOsITeIbHOI padoThl

3agaHus bamier [Ipumeuanue
1,2,3,4,5 5 Kaxnpiii mpaBrIIbHBIN OTBET 1 Oan
6,7,8 6 Kasxprit mpaBuIbHBIN OTBET 2 Oasia

MaxkcumanbHbii Oamn 3a padory — 11 6annoB



IlIkajna nepeBoga 6aj1JI0B B OTMETKH

OrMmerka Yucio 6a/1510B, HEOOX0AUMOE /IS TOJTYYeHUST OTMETKH
« 5» (oTIMYHO) 11
« 4» (xoporto) 8-10
« 3» (YIOBIETBOPHUTEIBLHO) 6-7
« 2 « (HeyIOBIETBOPUTEIHHO) Menee 6

KonTpoabHas padora
Tema «IIpsiMble M IIIOCKOCTH B POCTPAHCTBE»

Ieab: mpoBepka 3HAHUN M MPAKTUYECKUX YMEHUU CTYIEHTOB.
BaApUAHT

1. Kakum 06pa3zoM MOKHO 3a/1aTh INTIOCKOCTh?
Kak MoryT OBbITh pacnoioKeHbl NpsiMast U TIOCKOCTh?

3. Han xy6 ABCDABiC:D. Ilepeuncnute pedpa, KOTOpbIE JIeKaT HAa IPSIMBIX, IIEPECEKAIOLIUXCS C
npsMon AA1.

4. CdopmynupyiTe TpU3HAK MapAJIICIIBHOCTH MIPSIMOU M TNTOCKOCTH.

Kakue ¢purypsl MOTyT MOJIy4aThCsl B CEUEHUH TPEYTOJIbHOM MPU3MBI IIJIOCKOCTHIO?

e

6. Touxa C nexut Ha oTpe3ke AB. Uepes Touky A npoBejieHa MJI0CKOCTh, a uepe3 Touku B u C —
NapajuleNbHbIE MIPSIMBbIE, IIEPECEKAIOIINE 3TY IIJIOCKOCTh COOTBETCTBEHHO B Toukax B1 u Ci. Haiinure
mny otpeska CCi, ecnin AC:CB=3:2 u BB1=20cm.

7. CpenHsiga JUHUS TpaNClUH JISKUT B IIIOCKOCTHU o. [lepecekaroT iu mpsiMble, COAECpPIKAILIHNE €€
OCHOBaHWUSI, TIIOCKOCTH 0.7 OTBET 000CHYITE.

8. Hapucosats: [Ipsamast 1€XUT B INIOCKOCTH.

9. Hapucosars: /IBe npsiMble, Jiexkaliue Ha OJHON MJIOCKOCTH, NapajljIelIbHbI TPETHEHN NMPAMOi,
JIe)Kallel Ha IPYrou MIOCKOCTH.

BapHAHT

Kak MoryT ObITh pacnoioKeHbl 1B€ TIOCKOCTH?

Kaxk MoryT OBITh pacmonoXeHbl ABE MpsIMbIe?

JHan xy6 ABCDAB1C1D1. HazoBuTte pebpa, mapamiensHbie pedpy AA ;.
CdhopmynupyiiTe mpu3HaK NapauIeTbHOCTH ABYX IIOCKOCTEH.

Kakue ¢purypsl MOryT MoIy4aThCcsi B CEYEHUH KyOa MI0CKOCThIO?

AN ol e

Touka C nexut Ha oTpe3ke AB. Uepes Touky A mpoBejieHa IIOCKOCTb, a uepe3 Touku B u C —

NapajiebHbIE IPSMbIE, IEPECEKAIONINE ITY MIIOCKOCTh COOTBETCTBEHHO B Toukax B u C;. Haligute

nuny otpeska CCi, ecnu Touka C — cepeauna orpeska AB u BB1= 7cM.

7. Touku A u B nexar B IIIOCKOCTH 0, a Touka C HE JIEKUT B 3TOM IJIOCKOCTH. JJoKakuTe, 4TO mpsimasi,
npoxozsias yepe3 cepeannsl 0Tpe3koB AC u BC, mapanienbHa MI0CKOCTH 0.

8. HapucoBarb: mpsimMasi ¥ MIO0CKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, T.€. IePECEKAIOTCS

9. HapucoBaths: npsimMasi ¥ TUIOCKOCTh HE UMEIOT HU OJTHOM OOIIECH TOUKH.

Kpurepun onieHKH KOHTPOJIbHOI PadoThI

3agaHus baer [Ipumeuanue
2,3,4,5,8,9 6 Kaxxnprit mpaBuiibHBIN OTBET 1 Oar
1,6,7 6 Kasxpiii mpaBHIIbHEIN OTBET 2 Oaya

MakcumanbHbIi 0ast 3a padoty — 12 6aun

IIkana nepeBoaa 6aJ1J10B B 0TMETKH



OtMmeTka Yucio 6a1510B, HEOOX0AUMOE IS OJTYYeHUSI OTMETKH
« 5» (oTIMYHO) 11-12
« 4» (xopot1o) 9-10
« 3» (YIOBIETBOPHUTEIBLHO) 6-8
« 2 « (HeyIOBIETBOPUTEIHHO) Menee 6

KonTpoabHas pabora
Tema «KoopauHaTbl 1 BEeKTOPbD)

Ieab: npoBepka 3HAHWM M IPAKTUYECKUX YMEHUN CTYIEHTOB.
BAPHAHT

1. HaiiTu koopAMHATHI BeKTopOB:EKGTDTSI@_GD_ﬂECHH naHbl KoopauHaTel Touek: A (0;1;5); B
(7:4;2); C (3;9:6); D (2;11;8)
Haiity ckanspHoe Ipom3BeeHue BekTopoB A2;3;1); 1 h(4;0;6)
3. HaiiTu ckanspHOe NpOU3BENCHHE BEKTOPOB a1 beciu ux amuHe! T4 4; [h= 2, a yron Mexay
BekTopamu 60°
4. HaiiTu cKaqspHOe NpoH3BeIeHHE BEKTOpoB Pa2bu g3aShecnu ux amunst 4= 2,[h= 5, a yron
MeX Ty BEKTOpaMH au bpasen 360°
5. CocraBuUTh ypaBHEHUE MPSIMOH C YTIIOBBIM KO3 (HUIIHEHTOM k=§ , €CIIH M3BECTHO, 4TO Touka A(5;7)

MPUHAIICKUAT TAHHOW MPSIMOi

6. CoctaBuTh ypaBHEeHHUE NpsiMOH 10 Touke M(1;6) u HampagssronieMy BeKTopy p2;4)
7. HaliTu HampaBsOIIKE BEKTOPA IMIPSIMBIX

a) 5x-7y+9=0

B) 4y-3=0

¢) -2x+11=0

8. B mpocrtpancTse 3ananbl Touku A (4;-1;3) u B (-2;3;-5). Halitu qnuny Bektopa /B
9. HaiiTu KoOpaMHATHI IEHTPA OKPYKHOCTU U PAJINYC OKPYKHOCTH, €CJIU U3BECTHO YPaBHEHUE
OKpyxHOCTH (X — 3)2+(y — 4)2 =36
10.  Haiitu koopauHatsl Bektopos BAA A FEBDE F @ E FIEF .
Ecmm manst 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. N3BecTHBI KOOpAMHATHI IBYX To4ueK A(5;6;4) u B(1;3;7). Halitu koopaunatel Touku C- cepenHbI
orpe3ka AB

BapHAHT

1. Haiitn KOOpIMHATHI BEKTOPOB: BAC A B BO@Ecau naHbl KOOPJIMHATHI TOUEK: A (6;2;5);
B (4;0;7); C (10;8;3); D (9;1,9)

2. Haiitu ckansipHOe npousBeAeHre BEKTOPOB d2;5;6); 1 h3;1;7)

3.HaiiTu ckanspHoe NpOM3BeIcHNE BEKTOPOB Al beciw nx mmuus (3= 2; [b= 5, a yron Mexny
BekTopamu 270°

4. HaiiTu ckanspHoe Npou3BeeHNe BeKTopoB pedb u g 3at becnu ux aunst J4= 5,[h=3, a yroi
MeXJy BeKTopamu au bpasen 60°

5. CocTaBUTh YpaBHEHHE MIPSIMOU C YTIIOBBIM KO3 DHUIIHEHTOM k=% , €CJIM U3BECTHO, 4To Touka A(4;1)

MPUHAICKUAT TAHHOU MPSIMOi



6. CoctaBuTh ypaBHeHUe npsMoil no Touke M(4;3) u HanpasisitomemMy Bekropy p(5;7)

7. HaiiTu HanpapJIstoMIMe BEKTOPA MPSIMBIX
a) -4x+9y+6=0

B) 2y+7=0

¢) -3x+15=0

8. B mpoctpancTBe 3amanbl Touku A (-4;3;-5) u B (2;7;-6). Haiitu nnmuny Bexktopa B

9. HaiiT KOOpIMHATHI IEHTPA OKPYKHOCTH U PATNYC OKPYKHOCTH, €CJIU M3BECTHO YPaBHCHHE
OKpykHOCTH (X — 5)%+(y + 10)2=144

10. Haiitu koopauHathl BekTopoB BA A A FEBD E F @ E FIE F.
Ecnu nanst koopaunatel 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. N3BecTHbI KOOpAMHATHI IBYX TodeK A(1;5;4) u B(2;6;9). Haiitu koopaunatel Touku C- cepeInHbI
orpe3ka AB

Bapuanr 3

1. Haiitu koopauHaThl BeKTopOB:_B.A ) I BD@AEciu nans KoopauHaThl Touek: A (1;8;4); B
(5:2;9); C (0;6;3); D (13;7;1)

2. Haiftn ckanspHoe mpon3Beaenne BeKTopoB A7;3;6); u b(4;5;1)

3. HaiiTn ckanspHOe Mpon3BeIeHNe BEKTOPOB a1 beciu ux 1nHEL [4= 4; [h= 2, a yron Mexay
BekTopamu 360°

4. HaiiTi ckanspHOe Npou3BeeHNe BeKToOpoB p42bu gZat 3becnn ux amuns [§= 1,|h=3,a yron  mexmy
BekTOpaMu au bpasen 180°

5. CocTaBuTh YpaBHEHHE MPSAMOM C YIIIOBBIM KO3 GHUIIHEeHTOM k=§ , €CIIM M3BECTHO, 4TO Touka A(7;2)

MPUHAJICKUAT TAHHOU MPSIMOi
6. CoctraBuTh ypaBHEeHHE NpAMOi 1o Touke M(2;7) n HanpasistoeMy BekTopy p4;6)

7. HaiiTu HanpaBJIstoIIMe BEKTOPA MPSIMbIX
a) 4x-4y+7=0

B) -9y+11=0

¢) 3x+20=0

8. B mpocTpanctse 3ananbl Touku A (-2;3;-1) u B (-5;-4;6). Haiitu qnuny Bextopa B

9. HaiiTi koopiMHATHI LIEHTPA OKPY>KHOCTH U PAJINYC OKPYKHOCTH, €CITU U3BECTHO YpaBHEHUE OKPYKHOCTH
(x+ 2)2+(y — 7)2 =81

10. Haiitn xoopauHaTs BektopoB BA A A AED EB @ E FIEF F. Ecnu JaHbI
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 KOOpAUHATHI 1BYX Touek A(7;8;9) u B(2;3;4). Haiitu koopaunatsl Touku C- cepeuHbl
oTpe3ka AB

Bapmuanr 4



1. Haiitn KoopauHaThI BEKTOpOB: /A & . B)M@Ecn 1aHbl KoOpAuHATH Touek: A (4;3:8); B
(0;1;2); C (9:5;7); D (2;6;3)

2. Haittn ckansproe nponsBenenne BekTopos A 7;0;4); u b(6;3;5)

3. HaiiTn ckanspHOe Mpon3BeIeHNe BEKTOPOB Al beci MX JUTHHEL [4= 5; [h= 7, a yron Mexay
BekTopamu 180°

4. HaifTu ckanspHOe TIpoU3BeIeHNe BEKTOPoB paSbu g2at 4becnn ux mmmne! [§= 5,[h=4, a yron  Mexay
BeKTOpaMu au bpasen 270°

5. CocTaBUTh ypaBHEHHE MPSMOM C YIIOBBIM KO3 puiimenTom k=§2 , €CJIM U3BECTHO, uTo Touka A(3;4)

MPUHAICKUAT TAHHOU MPSIMO
6. CoctaBuTh ypaBHEHHUE NIpsMoit o Touke M(9;5) u Hanpasistoniemy BekTopy p(7;4)

7. HaliTi HanpaBJIAIOIKe BEKTOPA MPSMBIX
a) -2x+3y+9=0

B) Sy+6=0

c) 7x-11=0

8. B mpoctpancTse 3a1anbl Touku A (-4;-1;5) u B (-3;2;7). Haiitu anuny Bektopa A3

9. HaiiTi koopiMHATHI LIEHTPA OKPYKHOCTH U PAJINyC OKPYKHOCTH, €CITU U3BECTHO YpaBHEHUE OKPYKHOCTH
(x—=7)+(y —9)2 =121

10. Haiitn xoopauHaTsl BektopoB BA A A AED EB @ E FIEF F. Eciu JaHbI
koopanHat Touek A(5:10:2); B(1:6:3); C(1135:8): D(9;7:2): E(3;12;1); F(4:0:4)

11. V3BecTHBI KOOpAUHATHI ABYX Todek A(2;4;4) u B(5;7;9). Haiitu xoopauuaTsl Touku C- cepeTuHBbI
oTpe3ka AB

Kpurtepun onieHKH KOHTPOJIbHOH PpadoThI

Samanus Banier [Ipumeuanue
2,3,8,11 4 Kaxxnpiii mpaBrIIbHEIN OTBET 1 Oan
4,5,6,9 8 Kasxpiii mpaBHIIbHEIN OTBET 2 Oaya
7 3 Kasxprit mpaBuIbHBIN OTBET 3 Oaia
1 7 Kasxp1ii mpaBUIIbHEIA OTBET JaeT 7 6amioB
10 15 Kasxpiii mpaBUIIbHEIN OTBET naeT 15 6anos

MakcumanbHbIi 0amt 3a padoty — 37 6a/10B

IIkana nepeBoaa 6aJ1J10B B 0TMETKH

OtMmeTka Yucno 6a110B, He0OX0AUMOE 1JIsI OJTY4eHUSA OTMETKH
« 5» (oTIMYHO) 34-37
« 4» (xopot1o) 27-33
« 3» (YIOBIETBOPHUTEIBLHO) 18-26
« 2 « (HeyIOBJIETBOPUTEIHHO) MeHee 18




KonTpoabHas padora
IIpousBoaHasi pyHKUMHU, ee IPUMEHEHHE.

Ieab: mpoBepka 3HAHUN M MPAKTUYECKUX YMEHHUU CTYIEHTOB.
BAPHAHT

1. HaiiTi npon3BoAHYyI0 (PyHKITHH:

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

2. Haiiti mpon3BoiHyi0 GYHKIMH (JIETICHUE)!

Yo

3. Haiitu mpousBonyto pyHkImu y=f(X) B TOUKE X
f(x)= 4x>-3x>+2x-7, Tne x=1

4. HaiitTi mpou3BOIHYIO (DYHKIHH.

y=2X§+2X\/ )?+fz

5. Haiitu npousBoanyto QyHKIUHN (YMHOXKEHHE)!
y=(4x*+3)Vx

6. Haiitu mpou3BogHYIO GyHKIIUN.

y=sin (10x+11)

7. Haiitu mpou3BOJHYIO QYHKIMHU.

y= (3x+7)*

8. Haiitu mpou3BOAHYIO QYHKIUU.

1
y=(X2+1)2

9. Haiitn mpou3BOHYIO QYHKIMHU.

y=Vx2 + 2cosx — 4

10. Haiitu npon3BoIHYIO GYHKIMHU (JIeI€HUE):

3x%2—2x+1

%2

2 BapuaHT
1. Haiftu npou3BoiHYIO (QYHKIMH:

y=3x*-4x>+6x2-10

2. Haiftu npou3BoHYIO GYHKIMHU (JIeNEeHUE):



Y

3. Haiitu npousBoaHyto GyHKIMH y=f(X) B TOUKE X
f(x)= 2x3-5x*+6x+1, re x=1

4. HaiitTi mpou3BOIHYIO (DYHKIHH.

F3X§+X\/ )?Jr;zs

5. Haiitu nmpou3BoHyt0 pyHKIMHU (YMHOKEHHE).
y=(3x*+5)/x

6. Haiitu mpou3BogHYyIO (GyHKIIUH.

y=cos (7x+8)

7. Haiitit mpon3BoIHYIO QYHKITHH.

y= (4x+5)°

8. Haiitu mpou3BOAHYIO QYHKIUU.

1
F(X3+4)2

9. Haifti mpon3BoiHYIO QYHKITHH.

y=V2x3 + 3sinx + 3

10. Haiitu mpon3BoaHyI0 QYHKIUY (IeTIeHne).

2x2+4x+7
x2
Kpurepun oneHKH KOHTPOJIbHOM PadoThI
3aganus baer [Ipumeuanue
1,3,4,6,7,8,9 7 Kaxxnprit mpaBuiibHBIN OTBET 1 Oarn
2,5,10 6 Kasxprit mpaBuIbHBIN OTBET 2 Oaia

MaxkcumanbHbli 0an 3a padoty — 13 6anoB

IIkana nepeBoaa 60aJ171I0B B OTMETKH

OTMeTKka Yucuo 6a/1510B, HEOOX0AMMOE VISl MOJYYEHHUS] OTMETKH
« 5» (oTIMYHO) 12-13
« 4» (xoporo) 10-11
« 3» (YIOBIETBOPHUTEIIBHO) 7-9
« 2 « (HEeyIOBIETBOPHUTEIIBHO) MeHee 6

KonTpoabsHas padora
Tema «MHOrOrpaHHHUKH M TeJIa BpallleHUs»




Ieab: mpoBepka 3HAHUN W MPAKTUYECKUX YMEHHI CTYIEHTOB.
1 BapuaHT

1. Haiitn mumonmaab O0KOBOM MOBEPXHOCTH IMIWIMHPA. Eciiu paanyc oCHOBaHUS UJIMHIPA PaBEH 3, a
BbicoTa 10. OTBeT yKa3aTh JEJIECHHBIH Ha T.

2. JInmiHa OKpYKHOCTH OCHOBAHUSI IIUJIMH/Ipa paBHA 7, BEICOTA IMIMHpa paBHa 4. Haiitu nomanb
OOKOBOI TOBEPXHOCTH LIMJIMHIPA.

3. I[Tmomanb GOKOBOM MOBEPXHOCTH IIWJIMHAPA paBHA 8 7, a IMaMETp OCHOBaHUS nUIuHApa 5. Haltu
BBICOTy I_[I/IJII/IH,Z[pa.

4. BpicoTa KOHyca paBHa 6, a AMaMeTp OCHOBaHMS KOHYca paseH 1 1. Hailtu nmomaas nmoiaHoM
MOBEPXHOCTU KOHYca. OTBET yKa3aTh JACJICHHbIN Ha T.

5. Haiitu mmomaap 0CEBOTO CEUCHHS KOHYCa, paanyc KoToporo paseH 10, a oOpa3yromas KOHyca paBHa
17.

6. Haiitu mommaep 0CeBOTO CEUECHHS KOHYCa, €CTM 00pa3ylolas KoHyca paBHa 14, a tuaMeTp OCHOBaHHS
KOHyca paBeH 16.

7. Auametp mapa pasen 19. Haittu nmmomaas moBepXHOCTH 1Iapa.
8.Ilnomanp 6ombioro kpyra pasaa 23. Haiitu ruiomaas moBepXHOCTH IIapa.

9. Mansl aBa mapa. Paguyc nmepBoro mapa B mecTs pa3 0osblie paanyca BToporo mapa. Bo ckonbko pas
IUIOIIAb TOBEPXHOCTH IIEPBOTO MIapa 0OJIbIle IOl TOBEPXHOCTH BTOPOTO Hiapa?

10. Bo ckobpKO pa3 yBeIMUYUTCS IUIOIAL TOBEPXHOCTH 11apa, €CJIN YBEJIWYUTh pajnyc mapa B 4 pa3a?

2 BapuaHT
1. Haifti mutomaaps O0OKOBOI MOBEPXHOCTH IMIMHApa. Eciin pagnyc ocHOBaHUS MIJIMHIpA paBeH 6, a

BbIcoTa 7. OTBET yKa3aTh ACIEHHBIN HA T.

2. JInHa OKpYKHOCTH OCHOBAHUSI IIUJIMH/Ipa paBHA 9, BbICOTA UIMHpa paBHa 5. Haiitu nomanb
OOKOBOI TOBEPXHOCTHU LIMJIMHIPA.

3. ITmomrab 60KOBOI MOBEPXHOCTH IMIIMH/IpA paBHA 14 7, a quaMeTp OCHOBaHMS IMHapa 9. Halitu
BBICOTy I_[I/IJII/IH,Z[pa.

4. BoicoTa KOHyca paBHa 8, a 1uaMeTp OCHOBaHUA KOHyca paBeH 13. HaliTu muiomans noaHou
MOBEPXHOCTU KOHYyca. OTBET yKa3aTh IEJICHHbIN Ha TT.

5. Haiitu nmomae 0CEBOTO CEUCHHS KOHYCa, PaJRYyC KOTOPOTo paBeH 8§, a 00pa3yrolas KOHyca paBHa
13.

6. Haiitu mommaaep 0CeBOTO CEUEHHS KOHYCa, €CITM 00pa3ylolas KOHyca paBHa 12, a tuaMeTp OCHOBaHHS
KOHYca paBeH 18.

7. Auametp mapa pasen 17. Haititu mmomaas moBEpXHOCTH 1Iapa.

8.ITnomans Gospmioro kpyra pasHa 19. Haiitu mutomaap moBepXHOCTH Iapa.



9. Hanb! nBa mapa. Paguyc nepBoro mapa B 1ecaTh pa3 00ibIle paguyca BToporo mapa. Bo ckonpko pa3
IJI0LIAa/1b MOBEPXHOCTH NEPBOTO I1apa OoJblile TUIOIIA U TOBEPXHOCTH BTOPOro Iapa’?

10. Bo ckoabKO pa3 yBEIMUUTCS IUIOIIAL TOBEPXHOCTH 11Apa, €CJIN YBEIUYUTh paanyc mapa B 9 pa3?

Kpurepun oieHKH KOHTPOJIbHOH PadoThl

Samanus Banier [Ipumeuanue
1-10 10 Kaxnpiii mpaBrIIbHBIN OTBET 1 Oan

MakcumanbHbIi 0amt 3a padoty — 10 6aun

IIkana nepeBoaa 6aJ1J10B B 0TMETKH

OTMeTKka Yucsio 02,108, HEOOX0AMMOE ISl OJTYYEHUS OTMETKH
« 5» (oTIMYHO) 10
« 4» (xoporto) 8-9
« 3» (YIOBIETBOPHUTEIHHO) 5-7
« 2 « (HEYIOBIETBOPHUTEIBLHO) MeHee 5

KontpoanpHnas padora
3.5 Cmenennasn, noxazamenvHas u qo2apumuueckan Qynkuyuu

IlepBasi yacrTp
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHvlil Omeem U3 uemulpex nPeodl0HCeHHbIX.

1. Mex 1y KakMMH IBYMSI HATYpaJIbHBIMH YUCIIAMH HAXOJIUTCS 9uciio 3v19?

A)19u20;b)2u3;B)18u19;I") 3 u 4.

2. Ha pucynke nzo0paxén rpaduk ¢pynkiun Bujaa f(x)=a*. Haiingure 3HaueHnue f(2).
YA

5 ®

f(x)=a"

#

0]..1
A)25.; b) 5; B) 32; I') et BepHOTO OTBETA.
3. Kakast u3 QpyHKIMi BO3pacTaroT Ha Bceil 001acTH onpenesieH s ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; T") f(x)=log: x.
2

4. Yxaxute obnacts onpenencaus pyHkuuu f(x) = lg%
X+

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

Bropas yacrte
Ilpu évinonnenuu 3a0anuit 5-10 3anuwiume x00 pewienus u NOAY4EHHbLI OMEEM.

1

) 481110 448,

5. Halinute 3HaYCHME BRIPAKECHUS

6. CKOJIBKO IENBIX PelIeH i HMeeT HepaBeHCTBo 1 <7X1<49?

7. Haiimure KOpeHb ypaBHEHHUS logs(4+x) =2.
8. PaccTosiHMe OT HAOIFOIaTENs, HAXOIAIIETOCS Ha HeOOJIBIION BhICOTE h KHIIOMETpPOB HaJ 3eMIIEH, 10

Ha0II0JTaeMO UM JIMHUU TOPH30HTA BBIYUCISIETCS 1O (Gopmysie [=x 2Rh, rae R=6400 km — panuyc
3emun. C Kako# BbICOTBHI TOPU30HT BUJEH Ha pacCTOSIHUM 48 Ki1oMeTpoB? OTBET BbIpAa3UTE B KUJIOMETpPaX.



9. B xome pacmaga paguoaKTHBHOTO H30TOMA €ro Macca yMEHbBIIAETCS TI0  3aKOHY
m(t) =mgy-27"/7,
I7le mo— HaydalbHas Macca M30TONAa, f[— BpeMs, IpoLIeAiee OT HAYaJlIbHOTO
MOMeHTa, T— mnepuop nonypacnajga. B HauanbHbII MOMEHT BpeMeHU Macca nzorona 184 mr. Ilepuon ero
mostypacmnajaa cocrasisieT 7 MuH. Haiiaure, yepe3 CkoIbKO MUHYT Macca U30Tora OyieT paBHa 23 Mr.

10. Hatigute 3HayeHue BoipaxkeHUs loge 108 + logs 2

Kpurepun oieHKH KOHTPOJIbHOH PadoThl

Samanus Bbanier [Ipumeuanue
1,2,3,4 4 Kaxxnprit mpaBuiibHBIN OTBET 1 Oar
5,6,7,8,9,10 12 Kasxp1ii mpaBUIIbHEIN OTBET 2 Oaia

MakcumanbHbIi 0amt 3a padotry — 16 6a1oB

IIkana nepeBoaa 6aJ1J10B B 0TMETKH

OtMmeTka Yucio 6a10B, HE0OX0AUMOE 1JIsI OJTYIEeHUSA OTMETKH
« 5» (oTIMYHO) 15-16
« 4» (xoporto) 11-14
« 3» (YIOBIETBOPHUTEIHHO) 8-11
« 2 « (HEYIOBJIETBOPHUTEIBLHO) MeHee 8

KonTtpoabsHnas padora
Teopusa eéepoamnocmeii
I eapuanm

1. B morepee 1000 6uneros. Ha nsite 6uneroB mamaet Beiurpbin 1000 py06, Ha msTHAIIATH OMIIETOB —
500 py0, Ha nBanuath Tpu O6wmitera — 200 py0, Ha cto aBaanars 6mneroB — 100 py0O, Ha Tpucta
oweroB — 50 pyOsieid, ocTanbHbIe 0€3 BRIUTPHINIA. KakoBa BEpOATHOCTh BHIUTPATh OUIIET HE MEHEE
cTa pyosteit?

2. B makere Tpunuath KoHdpeT: 16 ¢ MOTIOUHBIM IIOKOTAIOM U 14 ¢ TopbkuM 1mokonaaoM. KakoBa
BEPOSTHOCTH BBIHYTH U3 TTAKETA:

a) KOH(]eTy ¢ MOJIOYHBIM IIOKOJIAI0M

0) ¢ OCJIBIM IIOKOJIAIOM

3. B kop3une 7 6enbix u 3 yepHbIX mapa. Haynauy BeiHUMarOT 5 mapos. Haiitu BeposSTHOCTB TOTO, 4TO
cpenu BHIOPaHHBIX MIAPOB OKaKeTCs 3 OebIX mapa.

4. B nexe paboTaroT ABEHAALATh MY>KUUH U TpU >KeHIIUHBL. [1o TabenbHBIM HOMEpaM Hayaauy
oToOpaHbl BOceMb 4enoBeK. HailTu BeposSTHOCTb TOr0, 4TO CpeIy OTOOPAaHHBIX JIML] OKaXKETCsl 1BE
KCHILWHBI.

5. CryneHT mpuuien Ha SK3aMeH, 3Has Juiilb 24 Borpoca u3 30. KakoBa BEpOsITHOCTh TOTO, YTO
CTYZIEHT 3HaeT 00a BOIIPOCa, 3aJaHHbIE EMY 9K3aMEHAaTOPOM?

6. CTyneHTsl NOJYyYNIIM YTEBKU B 5 caHaTOpueB. J[Ba cTy/leHTa B IEPBbIl CAHATOPUM, YETHIPE
CTYyJIEHTa BO BTOPOU CaHATOPUH, IISTh CTYJEHTOB B TPETUN CaHATOPUM, YETBIPE CTYJICHTA B
YEeTBEPTHIM CAaHATOPU, ATh CTYJEHTOB B IISATHIN caHaTopuidl. KakoBa BEpOATHOCTB TOTO, UTO TPH
CTY/ICHTa OEAYT OTIIBIXaTh B OJIUH CAaHATOPUI?

7. Jlis mpou3BOJICTBEHHON MTPAKTUKHU HAa TPUIATh CTYIEHTOB mpeaocTaBieHo 13 mect B Yde, 6 mecT B
Hedrexamcke, u 11 mect B Crepnuramake. KakoBa BEpOSTHOCTD TOTO, YTO TPH ONPEACICHHBIX
CTYZCHTA IIONANyT Ha IPAKTUKY B OUH TOpox?




10.

10.

VY TypucrtoB 66110 7 6aHOK ¢ MscOM, 4 OaHOK ¢ OBOIaMH, U 9 6aHOK ¢ Karei. Bo Bpemst mox st
HaJMKUCH Ha 6aHKaX ObLIN CMBITHL. TypHCTaM HY)KHO OTKpBITh TpH OaHku. KakoBa BepOSITHOCTh
TOTO, YTO BCE TPU OTKPHIThIE OAHKU OKAKYTCSI C Pa3IMUYHBIM COACPKUMBIM?

B maraszun noctynuio 35 X0M0UIBHUKOB, 5 U3 KOTOPBIX HMEIOT 3aBOJICKOM edekT. CiaydyaliHbIM
00pa3oM BBIOMPAIOT OJIMH XOJMOIMIbHUK. KakoBa BEposITHOCTH TOTO, UTO OH OyzeT 0e3 aedexra?
B xop3une naxoautcs 15 reosneit, 4 mrypyna, S apeneit, 11 camope3oB, 4 ypoBHS U 2 pyJIETKH.
Haiitu BeposSTHOCTB TOT0, UTO MPEIMET KOTOPBIN BHIHYT M3 KOP3UHBI OyIeT:

a) YpOBHEM
0) apenbro
1I ¢apuanm

B notepee 1000 6uneroB. Ha cemp Guiero nagaet Beiurpein 1000 py0, Ha 1BaanaTe OUIETOB —
500 py0, Ha nBaauaTh yeThipe ounera — 200 pyo, Ha cTo narHaauath Omieros — 100 py06, Ha aBecTH
cempecsaT omnetoB — S0 pyOei, octanbHbie 0€3 BhIMTphINIa. KakoBa BEpOSITHOCTh BBIUTPATh OUIIET
HE MeHee cTa pyoseit?

B makere nBaamars koHeET: 13 ¢ MOJIOYHBIM IITOKOJIAIOM M 7 ¢ TOPHKHUM IIOKOJIa10M. KakoBa
BEPOATHOCTH BBIHYTh U3 MaKeTa:

a) KOH(ETy C MOJIOUHBIM IIOKOJIAJI0M

0) ¢ OCJIBIM IIOKOJIAIOM

B xop3une 8 6enbix u 12 uepHbix mapa. Haynady BeiHuMaroT 6 mapos. HaiiTi BeposTHOCTB TOTO,
YTO Cpeu BIOPAHHBIX MIAPOB OKaXkeTcs 4 YepHBIX LIapa.

B niexe paboTaroT oAMHHAAIATH MYKYHH U YeThIpe *KeHITUHBI. [10 TabeabHBIM HOMepaM Hayiauy
oToOpaHbl ceMb uesioBeK. HallTH BepoOATHOCTB TOTO, YTO CPEAN OTOOPAHHBIX JIUI] OKAXKETCS TPU
YKEHIUHBI.

CryneHT npuIien Ha 3K3aMeH, 3Has Julib 17 Bonpoco u3 20. KakoBa BEpOSITHOCTb TOTO, YTO
CTY/ICHT 3HaeT 00a BOIPOCa, 33JaHHBIE EMY 3K3aMEHAaTOPOM?

CryneHTsl MOTYYHJIM TYTEBKHU B 5 caHAaTOpuEB. TpHU CTyJeHTA B IEPBBIN CAHATOPU, IIECTh
CTYJIEHTOB BO BTOPOM CaHATOPHI, IIATh CTYZACHTOB B TPETUM CAHATOPUH, CEMb CTYJICHTOB B
YEeTBEPTHIM CaHATOPUH, J1Ba CTYJIEHTA B IISTHIN caHaTopuil. KakoBa BEpOSITHOCTB TOTO, UTO TPU
CTYZEHTA [TOEYT OTAbIXaTh B OJAMH CaHATOPUI?

JUnist IpOU3BOJACTBEHHOM MPAKTUKK Ha TPUILATH CTYACHTOB npenoctasieHo 11 mect B Ve, 9 mecT B
Hedrexamcke, n 10 mect B Crepnuramake. KakoBa BEpOSTHOCTD TOTO, YTO TPH ONPEIACICHHBIX
CTYyJIEHTa NOMNaAyT Ha IPAKTUKY B OJIUH ropoA?

VY TypucToB 0110 6 6aHOK ¢ MsicoM, 8 OaHOK ¢ oBomamMu, U 3 6aHKU ¢ Kamieil. Bo Bpems mox s
HaJMUCH Ha OaHKaX ObLIM CMBITHL. TypHCcTaM HYKHO OTKpPBITh Tpu 6aHkH. KakoBa BeposiTHOCTh
TOT0, YTO BCE TPU OTKPHITHIC OAHKU OKAXKYTCS C PA3IIMYHBIM CONEPKUMBIM?

B marasun noctynuio 45 X0JI0AMIBHUKOB, 9 U3 KOTOPHIX UMEIOT 3aBO/ICKOH nedekT. CiryyailHbIM
00pa3oM BEIOMPAIOT OJIMH XOJOAUIbHUK. KakoBa BeposSTHOCTH TOTO, YTO OH OyzaeT 6e3 nedexra?
B kop3une Haxoautes 12 reo3ael, 2 mypyna, 4 apenu, 13 camopesos, 3 ypoBHs u 7 pynetok. Haiitu
BEPOSTHOCTH TOTO, YTO MPEIMET KOTOPBIN BBIHYT U3 KOP3UHBI Oy/IeT:

a) YypOBHEM
0) npenbro

Kpurepun oeHKH KOHTPOJIbHOH PadoThI



3agaHus bamer [Ipumeuanue
1,9 2 Kaxxnprit mpaBuiibHBIN OTBET 1 Oar
2,10 4 Kasxprit mpaBuIbHBIN OTBET 2 Oaia
3,4,5,6,7,8 18 Kasxprit mpaBuIbHBIN OTBET 3 Oasia

MakcumanbHbIi 0amt 3a padoty — 24 6aJ110B

IIkana nepeBoaa 6aJ1J10B B 0TMETKH

OtMmeTka Yucno 6a110B, He0OX0AUMOE 1JIsI OJTYYeHUSA OTMETKH
« 5» (oTIMYHO) 23-24
« 4» (xopot1o) 17-22
« 3» (YIOBIETBOPHUTEIBLHO) 12-16
« 2 « (HeyIOBIETBOPUTEIHHO) MeHee 12

3.2.2. 3apaHus ISl HTOTOBOT0 KOHTPOJISl (AK3aMeH)
1. OO01ue moJI0:KeHUSA

(DOpMOﬁ arTeCTaiuu I10 JUCHUIIIIMHE ABJIICTCA  3K3aMCH. HUroroMm sxzamerna SBISCTCA OIICHKa

3HaHUI U yMeHUi oOydaromerocs Mo NATHOAIIHLHOM IIKaJe.

YcaoBusi npoBeieHUs IK3amMeHa
Ox3amer IPOBOIUTCS TIO BAPUAHTAM.
KonunuectBo BapuaHTOB - 6.
3aaHus nIpelycMaTpUBaOT OJHOBPEMEHHYIO IIPOBEPKY YCBOCHHBIX 3HAHUM U OCBOEHHBIX YMEHMUU 11O BCEM
TeMaM nporpaMmMbl. OTBETHI MPEIOCTABISAIOTCS MUCHMEHHO.
OobopynoBanue: Oymara, pydka, KapaHjiall, JUHEHKa, BapUaHT 3a/IaHMs, CIPABOYHAs JTUTEPATYPA,
MUKPOKAIBbKYJIATOP.
2. KoHTposbHO-0oneHOYHBbIe MaTepuaiabl (KOM)

HNHcTpykuus 1y 00y4aroMXCcs 10 BHINOJHEHUIO IK3aAMEHAIIHOHHOH padoThl

Ha BrInonHeHNEe MUCHbMEHHOW 3K3aMEHAITMOHHOW pabOThI MO0 MAaTEMAaTHKE MAeTCs 4 aCTPOHOMHYECKHUX
qaca (240 MuHYT).

DK3aMeHAIMOHHAs padoTa COCTOUT U3 2-X YacTei: 00s13aTeIbHOM U TIOTOJHUTEIHLHOM.

OO0s3aTenbHast 9acTh COAEPIKAT 3aJaHUsl MUHUMAJIBHO 0053aT€ITbHOTO YPOBHS, a JOTIOJTHUTEIIbHAS YacTh
— 00JIEE CIIOKHBIE 3aaHUS.

[Tpu BeIMOTHEHUN OOJIBIIMHCTBA 3aaHUN 00s3aTEIIBHON YacTH TPeOyeTcs MPEACTaBUTh X0 PEIICHUS 1
yKa3aTh TOJYYCHHBIM OTBET. TOJNBKO B HECKOJBKHUX 3aJaHUAX JOCTATOYHO IPEACTaBUTh OTBET. 3a
MPaBUJIILHOE BBITIOJHEHUE JTFOOOTO 3aJaHusl M3 00S3aTeIbHON YacTH BBl TMoydaeTe oauH Oayut. Ecim B
MPUBOANTE HEBEPHOE PEIICHHE, HEBEPHBIA OTBET WJIM HE MIPUBOANUTE HUKAKOTO OTBETA, Moiydaere (0 6amioB

3a 3aJaHuc.




ITpu BBIMONTHEHUU J1H000TO0 331aHUS JONOJHUTEIBHON 4acTH HEOOXO0AUMO MOAPOOHO ONMMUCATh X0 PEIICHUS
U JaTh OTBET.
[IpaBubHOE BHITIOJIHEHUE 3a1aHUH JJOTTOJTHUTEIHHON YaCTH OLIEHUBAaeTcs 2 OasiamMi.

basuibl, mosrydeHHBIE 3a BCE BBIIIOJIHEHHBIE 3aJaHNsl, CYMMHPYIOTCSL.

[TocrapaiiTech NpaBHJIBHO BBINOJHUTH KaK MOXHO OOJIbIlle€ 33aJaHMH M HaOpaThb Kak MOKHO OOJIbIle
0asIoB.

Ilepeo nauanom pabomoer 6HUMAMENLHO 03HAKOMbINECH CO WIKATIOU NEpeeooa 6annoe 8 OmmemKu u

obpamume @HUMAHUeE, YMO HAYUHAMb PAOOMY cledyem ¢ 3a0aHull 00sA3amenbHOU Yacmu.

Illxana nepesooa 6a1106 6 ommemKu O NAMUOANTLHOU cucmeme

Yucuo 6215108, HEOOX0AUMOE 1JIS1 TOJTYYEHU I
OT1merka OTMETKH
«3» (yIIOBJIETBOPUTEIHHO) 8-11
«4» (xopoio) 12-18
«5» (OTIMYHO) 19-20

Kenaem ycnexos!
BApPUAHT
O0s3arenbHast 4acTh.

3ananue 1. (16amn) Jomnap crout 80 pyoneit. Kakoe Hanbosbiee KOIMYECTBO JOUTAPOB MOKHO KYITUThH Ha
1500 py6uneit?

3amaaue 2.(1 Oamn)  HapucyHke XUpPHBIMH TOYKAaMH IIOKa3aHO CYTOYHOE KOJUYECTBO OCAIKOB,

Bbinanasmux B Kazanu c 3 no 15 despans 1909 roja. Ilo ropu3oHTanyu yka3plBaroTCs 4nciaa MecALa,
[0 BEPTUKAJIM — KOJUYECTBO OCAJKOB, BBIIABUIMX B COOTBETCTBYIOIMHN IE€Hb, B MWLIMMeTpax. Jlus
HarJIiJHOCTU JKMPHBIE TOYKM HA PUCYHKE COEAMHEHbI JUHHEH. Omnpenenurte 1o pUCyHKY, CKOJIBKO JHEH
U3 JAHHOTO NEPHOJa HE BBINANAI0 OCAJKOB.
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3amanwue 3. (1 6aur) Ha knetuaroit Oymare ¢ kiaetkamu pazmepom 1 cm x 1 cm n3o00paxen pom6. Haitnure



Cro miomanb, 3alIrTC OTBCT B KBAAPATHLIX CAHTUMCTpPAx.

3amanue 4. (1 6amr) CtpoutenbHOM Opurane Hy>kHO npuodpectr 50 KyOOMETPOB CTPOUTEIIHHOTO

Opyca y OHOTr0 U3 Tpex MocTaBIIMKOB. KakoBa HaMeHbIlIasi CTOUMOCTh TaKOW MOKYIKH

¢ noctaBkoi (B py0ssix)? LleHsl 1 yclioBUsI yKa3aHbI B TaOIHUIIE.

Ilena O6pyca CtoumocCTh JlonoHUTEIbHBIE
[TocTraBuuk
(py6. 3a 1v) JIOCTaBKH YCIIOBHSE
A 3500 9900 -
B 4500 7900 ITpu 3axa3e Ha cymMMy OosibliIe
150000 py6. moctaBka OecruiaTHO
B 3600 7900 [Ipu 3akaze Ha cymMMy Oouibliie
200000 py6. mocTaBka OecmIaTHO

3aganue 5. (1 6ann) Haiimure KopeHs ypaBHeHHs 522 = 625

3amanue 6. (1 6am) Haitnure a u3 paBencrBa F=ma, ecniu F=282 n m=94.

3amanue 7. (1 6amn) Haiigute 3HaYeHUE BhIpaskeHUs 1082 V45,

3amanue 8. (1 6amn) Ha pucynke m3obpaxen rpaduk auddepenuupyemoin byakuun y = f(x). Ha ocu
a0cIucc OTMEYeHBI AeBATHh Touek: x1, x2, x3...x9. Cpeau STUX TOYEK HAWIUTE BCE TOYKHU, B KOTOPBIX

log2 45

npou3BoIHAst QYHKINH f(Xx) OTpULlaTeNbHA. B 0TBETE yKa)UTEe KOJTUIECTBO HAMIEHHBIX TOYEK.

YA
. | |
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JlononmHuTENbHAS YACTD.




3amanue 9. (2 6amna) Haiianre 06B8M KoHyca (B cM’), pauyc OCHOBAaHHS KOTOPOTO paBeH 7,5 cM, a
anuHa obpasyromiein — 12,5 cm.

3anmanue 10. (2 6amta) B cpennem u3 50 nmpousBenéHHbIx 6atapeek 2 HeucnpaBHbl. KakoBa BEpOSTHOCTH TOTO,
4TO CIy4aiflHO BEIOpaHHAs B MarasuHe OaTapeiika OKaXeTcs: HCTIPaBHOMN?

3aganue 11. (2 6anna) Teno gBmxercs mo 3akoHy S(f) = 4x> — 6x +3.  Ompenenure, B KaKOH MOMEHT
BPEMEHHU CKOpPOCTh OyzeT paBHa 10.
3ananue 12. (2 6amwia) Pemnth ypaBHeHHe 2 + c0s%X - 3 cos x=0
3amanue 13. (2 Gamma) /IBa BenmocumenucTa OJAHOBPEMEHHO OTHpPaBWIMCH B 117 KMIIOMETpOBBINH MpoOer.
[TepBBIii exan co CKOPOCThIO, Ha 4 KM/4 OOJBIIEH, YeM CKOPOCTh BTOPOTO, U MPUOBLT K (GUHUITY Ha 4 daca
panbiie Broporo. Hailimure CKOpOCTh BEIOCHUIIEINCTA, TpHUIIeAniero Kk Guaunry BTOopsiM. OTBET IalTe B

KM/4.

3x+y=3

3amanue 14. (2 6amna) Pemure cucteMy ypaBHEHHI )
log, (5x+4y)=log,(y+5)

2 BapuaHT
O0s3aTenpHas 4acTh.

3amanue 1. (1 6amn) [Tauka 6ymaru “benee cuera” crout 300 pybneit. Tumyp npummén B Mara3ut 3a
Oymaroii, umes B kapmane 10000 pyoneit. Kakoe HanOosbiiiee KOTUYECTBO MadeK dTOW OyMaru CMOXKET
KynuTh Tumyp?

3amanwe 2. (1 6au1) Ha pricyHKe )KMpHBIMU TOYKaMU TTOKa3aHa CpelHEMEeCsSIHast TeMIepaTypa
Bo3ayxa B Coum 3a kax el Mecsi] 1920 roga. [1o ropu3oHTanu yka3pIBalOTCA MECSIbI, IO BEPTUKAIH -
Temneparypa B rpagycax Llenbcus. [l HarIsIAHOCTH JKUPHBIE TOYKU COEIUHEHBI JIMHUENH. Onpeaennre 1o
PUCYHKY HAaUMEHBIIIYIO CPEAHEMECSYHYIO TEMIIEpaTypy B mepuo ¢ Mas o nekadbps 1920 roga. OtBeT
Janre B rpagycax Llenbcus.

°C
20
16 -
12

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




3amanwme 3. (1 6amt) Ha kneryaroii Oymare ¢ kiieTkamu pazmepom 1 cm x 1 cm n3o0pakeHa

Tparecuus. HaﬁHHTC €T0 IIomaab, 3alIinruTe OTBET B KBAAPATHBIX CAHTUMETpax.

3ananue 4. ( 16amm) B tabnuie ykazansl 1IeHHI (B py0.) Ha yCIyru aBUaNepeBO3KU MacCaXUPOB
SKOHOMHUYECKOT0 KJ1acca 1mo Mapupyty MockBa — PuUM deTbIpex pa3HbIX aBUAKOMITAaHUH.

Croumocts CrToMMOCTH
CTtouMoCTh

ABHAKOMIAHUSA NnpoBo3a NUTAHUSA
onJiera
Oaraxa Ha 0opTy
Aspoapyr 8500 becninatHo becninatHo
Oiip Xonnu 3400 3000 1000
[Tonér 3500 2500 700
Kpbuibs 6500 becmuiatHo 500

Omnpenenure, CKOJIBKO pyOJiel HY)KHO 3aIJIATUTh 32 CAMbIH JCIIEBbIN OWIIET, €CIIU MyTEeHIECTBEHHIK
IJIAaHUPYET cAaTh Oaraxk W 3aKazaTh MUTAHUE HA OOPTY.

3ananue 5. (1 6ann) Haiiaure kopens ypasaenus 2! "= 16.

3ananue 6. (1 6amr) Haitnure F u3 paBencrea A=F-S-cosa, ecnu cosa=i, S=12, A=36.

Bamanue 7. (1 6amn) Haiiute 3Hauenue Bepakenus 3083 12 -]
3amanue 8. (1 Oamn)Ha pucynke mzobpaxkeH rpapuk auddepenuupyemoit pynknum y = f(x). Ha ocu
abcrucc oTMeueHsl AeBATh Todek: x1, x2, x3...x9. Cpeau 3TUX TOYEK HaWIUTEe BCE TOYKH, B KOTOPBIX

npou3BoHas QYHKIHMH f{x) OTpuIlaTeIbHa. B 0TBETE yKa)KUTE KOJIMYECTBO HAWIEHHBIX TOYCK.
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JlonomHUTENbHAS YaCTh.

3ananue 9. (2 6anna) Haitnure nmmny oOpasyromiei mpsiMoro KoHyca ¢ BBICOTOM, paBHOM 10 cM,
JINAMETPOM OCHOBaHUs, paBHBIM 15 cM. OTBET 3alUILINUTE B CAHTUMETPAX.

3ananue 10. (2 6anna) Y Mammm 15 dumek: 5 ¢ kpacHbIME 3BE31aMU, OCTAIIBHBIEC € 30J10ThIMH. Maria
HayTaJ BEIOMpaeT u3 kapMana ¢pumky. Haliiure BeposiTHOCTh TOTO, YTO 3TO OyAeT (PHIIIKa C 30JI0THIMHU
3BE31aMU.

3ananue 11. (2 6anna) Teno aBmxkercs 10 3akony S(¢) = 4x* — 2x + 1.

Ompenenure, B KAKO MOMEHT BPEMEHH CKOPOCTh OyJeT paBHa 6.
3amanue 12. ( 2 6amia) Pemmts ypaBHenue 2 tg2x — tgx-3=0

3amanue 13. (2 Gamna) Katep mpomien mpoTUB T€UEHUs peKd 72 KM M BEPHYJICS B IYHKT OTIPABICHHUA,
3aTpaTuB Ha OOpaTHBIM MyTh Ha 6 4acoB MEHbIIE. HaliuTe CKOpOCTh TEUEHHUs, €CIM CKOPOCTh KaTepa B
HETIOABMYKHOM BoJie paBHA 9 kM/4. OTBET AaiiTe B KM/U.

3amanue 14. (2 6amna) Pemure cucreMy ypaBHEHHI. { Ax—y=2

Uoglz 3x =log,, (y+1)

BapHaHT
O0s3aTenpHast 4acTh.

3anpanwue 1. (1 6amn) Croumocts Terpaau 32 pybis. Yepes mecsy oHa yBenuumiach Ha 5%. CKOIbKO
pyOIielt ctana CTOUTh TeTPab MOCIE YBEIUYCHUS [ICHBI?

3amanue 2. (1 6amn) Ha rpaduke nmokazano cyroyHOe KOJIMYECTBO OCAIKOB, BhIMaBmux ¢ 1 mo 11 ¢espas.
I[To ropu30HTaNIM YKa3bIBAIOTCS YKCIIa MECSIa, 0 BEPTUKAIN — KOJIWYECTBO OCAIKOB B MM, BBIIIABIIIEE B
COOTBETCTBYIOLIHH NeHb. Onpeaenute no rpaduKy HauboblIee KOJINIECTBO OCAIKOB, BBIMABIINX 32 JICHb B
3TOT MEPHUO/.

mi
10

pespany

T
J
1 2 3 45 6 7 8 91011

3ananwue 3. (1 6amn) [Tnan mectHOCTH pa3ouT Ha kieTku. Kaxknas kinerka o0o3Hauaer kBagpar 1 mx1 m.
Haiinure nepumetp yuacTka, n300pak€HHOro Ha rane. OTBET JaiiTe B MeTpax.



feeedd

3ananue 4. (1 6amn) [lets mmaHupyeT MOKYNKY XOJOAUIBHHUKA Yepe3 OJUH U3 TPEX UHTEPHET-Mara3uHoOB.

LleHs! 1 ycroBHs JOCTaBKU MPUBEACHBI B TaOIHIIE.

HNurepHer- Croumoctsp Croumocthb JonmoHUTEIBHBIE YCIOBHA
MarasuH X0JI0AWILHUKA AOCTABKH
(py6.) (py6.)
1 20 000 400 —
2 20 500 550 [Ipu 3aka3e Ha cymmy cBbitie 20 000
py0. mocTtaBka OecriaTHasl.
3 19 950 200 [Tpu opopmieHnn JOCTaBKH CKHJIKA Ha
BeCh 4eK 2%.

Cxoutbko pyOJieit Hy)KHO 3aIJIaTUTh 32 CaMyI0 JICIIEBYIO TTOKYIKY C JOCTaBKOW?

3ananue 5. (1 6amn) Haiiante kopens ypasHenus 7220 =49,

3amanue 6. (1 6am) B tpeyroasuuke ABC yron C paBed 90°, cosA =4/5 . Haitgute sinB.

3ananue 7. (1 6amn) Haiinure 3HaYeHHE BHIPAXKEHUS 103g65 .
5

3ananue 8. (1 6amn) Ucnons3ys rpaduk pyHkmn y= f(X)(cM. puc. HUXE), ONPEACTUTh: IPU KaKUX
3Ha4YeHusX X, f(x)>0 u npu Kakux 3Ha4YeHUsX X, f(x)<0

JlonomHuTeIbHAS YacTh.
3amanue 9. (2 6anna) B npaBunbHOM TpeyroapHoi nupamuae SABC K — cepenuna pedbpa BC, S —
BepiuHa. M3BectHo, 4T0 AB = 6, a momaas 60K0BOM moBepxHOCTH paBHa 270. Haiinure miuHy oTpe3ka

SK.



3ananue 10. (2 6anna) babymika ucnekna 36 MUPOKKOB: 6 ¢ MOBUAIIOM, 12- ¢ KammyCTOM, a OCTAIBHBIE — C
kapromkoi. [lers Hayraag BpIOMpaeT OAWMH MHUPOXKOK. HaiiauTe BEPOATHOCTH TOTO, YTO OH OKAKETCS C

KapTOILKOA.

3amanue 11. (2 6amna) Temo ABMXKETCS MO MPSMOM Tak, YTO PacCTOSTHUE S OT HAYaJIbHOW TOYKH

M3MeHseTCs 1o 3aKoHy S = 10f —¢* (M), e ¢ - BpeMs IBUKEHHS B CEKYHaX.

HaitauTe ckopocTh Tena yepes 3 ¢ mocie Havyana JBUKCHUS.

3ananue 12. (2 6amwta) Pemmuts ypaBHeHue:3sin2x- 7sinx+4=0

3amanue 13. ( 2 Gayuta) MoTopHas JioKa HpoNuIa MPOTUB TeueHHs peku 140 KM M BEpHYNach B IYHKT

OTIIPaBJICHMS, 3aTPATUB HA OOPAaTHBIN MyTh Ha 4 yaca MeHblIe. Haliiure CKOpOCTh T€UEHUs, €CIIM CKOPOCTh

JIOJIKW B HETTOABMKHOM BoJie paBHa 12 km/4. OTBET maiiTe B KM/4.

3anmanue 14. (2 6ayma) Pemmre ypaBuenue: V_ > =1
7x—49 7
BapHaHT

O0s3aTenpHast 4acTh.

3amanwue 1. (1 6amr) ApOy3sl mpoaatotcs mo 95 pybneit 3a mTyky. Kakoe Hanbospiiee KOJTu4ecTBO apoy30B
CMOJXKET KymiuTh AHTOH, €cii B kKapmane y Hero 1700 pyOmeit?

3ananue 2. (1 6amr)Ha rpaduke mokaszan npoiiecc HarpeBaHusi HeKoToporo npubdopa. Ha ocu abermce
OTKJIAJBIBACTCS BPEMsI B MUHYTaX, MPOIIEAIIEe MOMEHTA BKIIOUCHHS PUOOpa, HA OCHU OpJUHAT —
TeMmeparypa npudopa B rpagycax Llenscus. Onpenenure no rpaduky Temmnepatypy (B rpagycax) npudopa

qcpe3 8 MUHYT IIOCJIC Ha4Yalla pa6OTBI.



100 T
!
i
i
///
= ’Zf
- |
10 +
o] i . o
1 2 3 4 5 6 7 8 9 10 ML

3amanwue 3. (1 6amn) Haiigure ruiomanb TpeyroibHUKA, H300pakeHHOT0 Ha KJIETYaTol Oymare ¢ pazmepom

kjeTku lecm X 1em. OTBeT faiite B KBaJipaTHBIX CAHTUMETPAX

3amanue 4. (1 6amr) J{ns npoBenenus 6ankeTa He0OXouMO 3akazath 2000 TUPOKHBIX Y OJHOTO U3 TPEX
MOCTaBIIMKOB. [InpoxHbIe ynakoBbIBatoTcs B KOpooku 1o 50, 100 u 250 mTyk. Llens! u JonogHUTENbHbIE
YCIIOBMSI TPUBEICHBI B TAOJIUIIE.

MocTagwmy | STOMMOCTE kopoBku Honu4ecTES NMPoKHEIX B [ononHUTENHLIE YyCNOBHA
nupowHeix (pyG.) xopobke (wr.)
A 1400 50 Het
B 2600 100 Mpy 3aKa3e TOBaPA CBbIWE 15
kopobok geficTEyeT ceMgka 15 %.
B 5500 250 Het

Ckomnpko py0eil HeoOX0AUMO 3aIUIaTUTh 33 CaMyIo JIEHIEBYIO MOKYIKY MUPOKHBIX, €CJIN 3aKa3 OyAeT
CZeJIaH y OJJHOTO MOCTaBIIMKa?

3ananue 5. (1 6amn) Haiinure kopeHs ypaBHeHus 3~ 13=9

3ananue 6. (1 6amn) B Tpeyromsauxe ABC yron A pasen 60°, a yron B pasen 30°. Haitaure AC, eciu AB
paBeH 18 cm. OTBeT naiTe B CM.

3aganue 7. (1 6amn) Halinute 3HaueHNe BBIpaXKEeHUS: %
3log3

3amanue 8. (1 6ayn) Mcnonb3ys rpaduk ¢pyaknun y= f(X)(cM. puc. HUXKE), ONIPEACIIUTh

MPOMEKYTKH BO3pacTaHus U yObIBaHUS (PYHKLIUU:

et

JlonosiHuTENbHAS YaCTh.



3amanue 9. (2 6amra) HaliquTe mutomaas 00KOBOW MOBEPXHOCTH MPABUIBLHON TPEYTOJIBHON MTUPAMUIBI, €CIIH
TIepuMeTp ee OCHOBaHHUS paBeH 48 cM, a anodema pasHa 18 cm. OTBeT jaiiTe B cM2.

3amanue 10. (2 6amra) B nBeTounoM marasuHe ecTh 15 opxujaeit: 5 KpacHbIX, 7 O€NbIX, a OCTaJIbHBIC —
CHUPCHCBELIC. B nepuon, Korga OHM HC IBCTYT, OHU BBIITIAAAT OJUHAKOBO. HaﬁHHTe BCPOATHOCTH TOTO, YTO

ClTy4ailHO BBIOpaHHAasi OpXU/IEsl OKAKETCS CUPEHEBOM.
3amanue 11. (2 6anna) MarepuanbHas TOUKa ABHKETCS IPSIMOJIMHEHHO M0 3aKOHY

1 n
x(t)= — t3+ 5t?+ 25¢, rie X—pacCTOsIHKE OT TOYKU OTCUYETA B METPAX, /~BPEMs B CEKyH/IaX, H3MEPEHHOE C
3

MOMEHTa HavaJia JBIKEeHHsI. B Kakoit MOMEHT BpeMeHH (B CeKyHJ1ax) e€ CKOpOCTh OyneT paBHa 64 m/c?
3ananue 12. (2 6anmna) Pemmth ypaBHeHUE: 5c052x -8cosx+3=0
3amanune 13. (2 Gamr) MoTopHas jonka Mpoluia TPOTUB TeueHUs peku 80 KM M BEpHYIach B IYHKT

OTTPABIICHHUSI, 3aTPATHB Ha OOpaTHBIM MyTh Ha 2 Yyaca MeHbIe. Haiiaute CKOpOCTh JIOJKH, €CIIU CKOPOCTh

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

3ananne 14. (2 6amna) BeranciuTh 3HaUeHNE BRIpaKEHHs: 31083 7 +49log7 Vi3
Bapuant Ne S.
Oobs3aTesbHAsi 4YaCTh.

3amanue 1. (1 6amr) Pybamka crout 700 py0. XKens npumén B marasus ¢ 3300 pyOneit B kapmane. Kakoe
HanOoJIbIIIEE KOJIMYECTBO pybarex CMOXET KYITUTh Kens?

3amanue 2. (1 6amn) Ha rpaduke n3oOpakeHa 3aBUCHUMOCTh CKOPOCTH JBMIKEHHUS PEHCOBOTO aBToOyca Ha
MapuIpyTe MeXay ABYMsl TopoJaMH OT BpeMeHU. Ha BepTHUKaIbHON OCH OTMeueHa CKOPOCTh B KM/4, Ha ro-
PHU30HTAIIBHOM — BpeMs B yacax, MpoILIe/IIee C Hayaja JBHKEHUs aBTo0yca.
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[Tonb3ysick TpaduKOM, MOCTaBLTE B COOTBETCTBUE Ka)XOMYy WHTEPBAly BPEMEHU XapaKTEPUCTUKY JBHKE-
HUs aBTOOyCa Ha ATOM UHTEpBaJe.

NMHTEPBAJIbI BPEMEHUN XAPAKTEPUCTUKU IBMKEHNA

A) TIepBBIii Yac MyTH 1) 6p11a OCTAaHOBKA JNIUTETLHOCTHIO 30 MHUHYT



b) BrOpoOIii uac nytu 2) ckopocTh aBTOOyca He onmyckanach Huxe 20 km/a
B) Tpernii yac mytu 3) ckopocTh aBTOOYCa He mpeBbimana 60 km/4

I') ueTBepTHIit HacC MyTH 4) O6blya OCTaHOBKA JUTUTELHOCTHIO 15 MUHYT

B Tabnuiie moa kaxxaoit OyKBOH yKaXUTE COOTBETCTBYIOIIHI HOMED. A

3amanue 3. (1 6amn) Ha kneruatoit Oymare ¢ kierkamu pazmepom 1 cM x 1 cM n300pakeH MHOTOYT OJIbHUK.

Haitaure ero miomaap, 3anMmTe OTBET B KBAAPATHBIX CAHTUMETPAX.

3amanue 4. (1 6amn) HIkonpHOM cTOIOBOI HE0OX0UMO KynUTh 250 TUTPOB COKA Y OJTHOTO U3 TPEX
IIOCTAaBIINKOB. HGHBI " yCJIOBUA JOCTABKHU IMPUBCACHLBI B Ta6n1/1ue.

CroMmocTs coka CroumocTs i .
: EHEIE

A 35 1000 Het

Mpw 3akase Tosapa CBbilUe
b 34 1200 7000 pyGned — gocTaska

becnnatHan

Mpw 3aKkaze ToBapa CBLILLE
B 32 1500

9000 pyGnen — gocTaBka
DecnnaTHan.

Ckonpko py0aeit HeoOX0IUMO 3aTUIATUTH 32 CAMYIO JEMIEBYIO TIOKYIIKY C TOCTaBKOM?

Bananue 5. (1 6amwn) Haiinure kopeHs ypaBHenus 2247 * = 83

3anmanue 6. (1 6ayn) Haiinure kopens ypaBHenus logs(6 — x)=logs 2

3amanwue 7. (1 6ann) Haiigure 3nauenue Boipakenus : 2logz 8 + logs 25 + 1g 100

3amanue 8. (1 6amn) TeneBuzop y JIuael ciiomancs U moka3bIBaeT TOJBKO OJHWH CIyYalHBIA KaHai. Jluma
BKJIFOYAET TEJIEBU30p. B 3T0 BpeMst O IBaaaTH MSATH KaHajdaM M3 MATUICCITH MOKA3bIBAIOT KUHOKOMEIUU.

Haiigute BCPOATHOCTH TOI'O, YTO Jluga momazaeT Ha KaHall, rA¢ KOMCOusAa HEC UICT.

,HOHOJ'IHI/ITCJ'IBHB.SI 4acCThb.



3amanue 9. (2 6amna) B npaBunbHOM TpeyronpHoM mupamunie SABC K — cepenuna pedbpa BC ,

S —sepmunHa. M3BecTHO, uT0 AB =4, a SK = 12. Haliaute miomanb 00KOBOW OBEPXHOCTH.

=

¥

3anmanue 10. (2 6ama) HaliTi mpoMekyTKH BO3pacTaHus U yObIBaHHS PyHKIMH y = 2x2 — 16x — 17

3amanue 11. (2 6amia) Tenmo ABMKETCS MO MPSIMOM TaK, YTO PACCTOSHUE S HAYaJIbHOM TOUYKH M3MEHSETCS 1O
3akoHy S(t)= 2t3 — 3t2-, rae t-BpeMs ABMKCHHS B cekyHaax. Haliure ckopocTh Tena yepe3 2 CeKyH/IbI
MocJie Hayana JBUKEHUS.

3amanue 12. (2 6amna) B tpanenuun ABCD ¢ ocnoBanusmu BC u AD ctoponst AB, BC u CD pasnbl 25 cwm,

a cropoHa AD pasna 39 cm. Haligure cunyc yrina DAB.

3amanue 13. (2 Oamna)Temioxox MpoOXOAUT MO TEUCHHIO PEKH IO MYHKTAa Ha3HaueHHs 255 KM M 1mocie
CTOSIHKHM BO3BpAILAeTCsl B MyHKT OTMpaBieHus. Haiimure cKOpoCcTh TEIuioxo1a B HEMOABM)KHON BOAE, €CIN
CKOpOCTh TE€UEHUS paBHA | KM/4, CTOSHKA JUIUTCS 2 Yaca, a B MIYHKT OTIPABJICHUS TEIUIOXO/ BO3BPAIIACTCS
yepe3 34 yaca mocie OTIUIBITHS U3 Hero. OTBET 1aidTe B KM/4.

3amanne 14. (2 6amna) Pemmth ypaBHeHue: logs (x-2) + loga(x-3)=1
Bapuant Ne 6.

O0a3aTeIbHASA YACTbD.

3amanue 1. Macca measens 250 xr, a Macca ciona 5150 xr. Kakoe HauMeHbIIIee KOJIUYECTBO TAKUX
MeEZBEAEH CMOTYT NIEPEBECUTH CIIOHA?

3amanue 2.

Ha rpaduke npeacraBieHa 3aBUCMOCTb TEMIIEPATYPHI t BEIIECTBA OT MOJYYEHHOTO KOJIMYECTBA TETIOTHI
Q. N3HayanpHO BEIIECTBO HAXOAWIOCHh B TBEPJIOM COCTOSIHMM. Ha rOprU30HTaIBHON OCH OTMEUYEHO
KOJIMYECTBO TEIUTOTHI B JKOYIISIX, HA BEPTUKAIBLHON OCH — TeMITepaTypa BeliecTBa B rpaaycax Llenbcus.

L "0

0 Q, Ax

[Tonp3ysichk rpadMKOM, IOCTAaBHTE B COOTBETCTBUE KAKIOMY MPOMEKYTKY KOJUIECTBA TEILUIOTHI
(0603HauEHO OyKBaMH) COOTBETCTBYIONIYIO EMY XapaKTEPUCTUKY TeMIepaTypbl (0003HAYEHO HUppPaMH).



KoumuecTBo TEenioTsl

A) Ab

b) bB

B) BI'

nHrna

XapakTepucTHKa TeMIepaTypsbl

1) Temmiepatypa Bo3pacraia ObIcTpee BCero

2) Temrieparypa Obljla MaKCUMAJIbHOM

3) TemriepaTypa Obljia TOCTOSIHHOM JOJIBIIE BCETO
4) TBEpI0E TEJIO HATPEBATIOCH

3amanue 3.Ha knemuamoti 6ymaee napucogar kpye niowaovio 2,8. Hatioume niowaos 3aKkpauienHoco

s

cekmopa.

3amanue 4. B Tabnuiie yka3zaHsl 1IeHBI (B pyOJIsiX) Ha HEKOTOPBIE KAHIIEISIPCKHE TOBAPHI B TPEX MarasmHax
ropoja.

ToBap WkoneHuk | TeopuecTeo-B-0om | Mup Kasyroeapoe
Wapukosas pydka (wr.) 10 14 12
Nensean pydKa (Lwm.) 12 13 15
MpocToi kapargaw (wT.) 6 5 5
LipeTHbie KapaHalm (Habop) 50 55 50
TeTpaob B KNETKY (WT.) 5 7 B
TeTpank B NHHSRAKY (WT.) 6 6 8

Ompenenure, B KAKOM U3 3TUX Mara3uHOB OK)KETCS CAMBIM JICIIEBBIM CIIETYIONIHI HA0Op KaHIEIAPCKUX
TOBApOB: JIBE I'eJIEBbIC PYUKH, IISATh MPOCTHIX KapaHaleil, 0luH Habop LBETHBIX KapaHaameii, 10 rerpaneit
B KJIETKY. B OTBeT 3amummmTe cTOMMOCTh JaHHOTO Habopa KaHIEIIPCKUX TOBApPOB B TOM MarasuHe (B
pyoIIsX).

3aganue 5. Haiinure xopens ypaBHeHus 2° %= 0,25

3amanue 6. B tpeyronsauke ABC yron C paBen 90° . Haiinure sin B, ecau sin A= %

3ananue 7. Haiinute MeHbIINN KOpEHb ypaBHEHUS: 772~ =]

3ananue 8. B cpennem u3 1000 cagoBbIX HACOCOB, OCTYNUBILNX B IpoAaxy, 15 noarekator. Haitnure
BEPOSITHOCTH TOTO, YTO OJIMH CIIyYaifHO BBIOPAaHHBIN JIJIsl KOHTPOJISI HACOC HE TIOJTEKACT.

3aganue 9. Haiinure niomaas oceBoro cedenus kouyca (B ¢M2), ecliu o6pasyionias KoHyca paBHa 13 ¢, a
JTMaMeTp ocHOBaHUA paBeH 10 cMm.



3anganue 10. Haiitu mpoMexxyTKu Bo3pacTanus U yObiBaHUsS QyHKIMH y = X2 + 2x — 3

3aganue 11 Teno ABrOKETCSA MPSIMOJIMHEHHO 10 3aKOHY X(t)=6t2+t-1. B kakoil MOMEHT BPEeMEHHU CKOPOCTh
IBIKeHUs Oynet paBHO 25 m/c? [lepemenieHne nu3aMepseTcs B METpax, BpeMs - B CEKyHI1ax.

3aganue 12. Haiinure HanMeHbIee 3Ha4eHne QyHKIUU Y — X —27x ya OTpe3Ke [()14].

3aganue 13. Temnoxon NpOXOAUT MO TEUYEHUIO pEKU N0 NMyHKTa HazHadeHHss 200 KM M MOCie CTOSHKU
BO3BpAIllaeTCs B IIYHKT OTIpaBieHUs . HalauTe CKOpPOCTh TEYEHHs, €CIIM CKOPOCTh TEIUIOXo/la B
HETIOJBMKHOM Bojae paBHa 15 km/4, crosHka anutcsa 10 4yacoB, a B TYHKT OTHPABJICHHS TETUIOXO

Bo3Bparaercs yepes 40 yacoB mocine oTIabIThs U3 Hero. OTBeT JaiiTe B KM/H.

3ananue 14. Pemuts ypasuenue:logs(5 — x) + logs(—1 — x) = 3



3. Kpurepuu oueHMBaHUs

TpeGoBaHMsI K BBIMOIHEHHIO 3a/JaHUI 3K3aMEHALMOHHOM pabOTHI:

v W3 IPEJICTaBIEHHOrO PELIEHHUs MOHATEH X0/ PACCYXKICHUHN 00yYaromerocs;

v X0J pelieHus OblI MATEMATHYECKH TPAMOTHBIM;

v TIpeicTaBlICHHBIN OTBET ObLI IPABUILHBIM;

V' MeToxa ¥ (hopMa ONUCAHUS PEIICHUS 3aJa4 MOTYT OBITh POU3BOJIBHBIMH;

v’ BBINOJIHEHHUE KAKIOT0 M3 3a/IaHHI OLIEHMBAETCS B Oaiax.
3a mpaBUIIBLHOE BBHITIOJIHEHHE JIFOOOTO 3aaHus W3 00M3aTeJbHOW YacTH OOYyJaroUIuics MOJydaeT OIuH
6amn. Ecnu oOydaromuiicss MpUBOAUT HEBEPHOE PEIICHUE, HEBEPHBIH OTBET WM HE MPUBOIUT HUKAKOTO
oTBeTa, OH noiy4aer O 6amIoB.

[Ipu BBIMONIHEHWH JIOOOTO 3aJaHWsl JAOMOJHHUTEIbHOW YACTH HCIONB3YIOTCS  CIEIYIOIIHE

KPUTEPUU OLCHKU 3a/IaHUM:

Banapl Kpurepun onieHKu BbINOJIHEHHOT0 3a1aHUS
2 [IpuBeneno BepHoe 000CHOBAHHOE PEIICHUE, TPUBEACH MPABIIHHBIA OTBET
. [IpuBeneHo BepHOE pelIeHUE, HO JOMYIIEHA BHIYMCIUTENbHAS OMMOKA U OMUCKA, IPH STOM
MOKET OBITh MOTYYCH HEBEPHBIN OTBET
0.5 Pemienne HauaTo JTOTHYECKH BEPHO, HO JOMYIIEHA OMIMOKa, MO0 pelieHrne He JOBEIEHO 0
’ KOHIIA, TIPX 3TOM OTBET HEBEPHBIN MJIM OTCYTCTBYET.
0 HegepHoe pernieHne, HEBEPHBIM OTBET UM OTCYTCTBUE PELICHHUS.
Samanus banaer [Ipumeuanue
1-8 8 Kasxnprit mpaBribHBINA OTBET 1 Gayut
9-14 12 Kasxprit mpaBrIIbHBIN OTBET 2 Oaiia

MakcumanbHbIi 0amt 3a padoty — 20 6a/110B

IlIkana nepesoda 6annoe 6 ommemku no NAMUOAIILHOU CUCHEME

Yucio 6a/1510B, HEOOX0AMMOE 1JIs1 TTOJTYYCHH S
OTMETKH
OTmeTka
COYUATILHO-IKOHOMUUECKUTL .
mexHuyecKull npoghuib
npoguie
«3» (yIOBJIETBOPUTEIHHO) 8-11 8-11
12-18
«4» (xoporto) (HE MEeHee OJTHOTO 3aTaHUs 12-18
U3 JIOTIOJIHUTEIHHON YaCTH)
19-20
«5» (OTJIIMYHO) (He MeHee NIBYX 3a/laHuil U3 19-20
JOTIOJTHUTEILHOM YacTH)




3.3. Kpurepun oueHMBaHUA

1.Conepxanne u 00beM Marepuaia, IMOIJICKAIIEro MPOBEPKE, OIMpeaensercs mporpammoii. Ilpu
IMPOBCPKC YCBOCHUA MaTCpHajla HYXHO BBIABJISATH IMOJHOTY, MPOYHOCTH YCBOCHHA CTYACHTAMU
TCOPHUU U YMCHUA NPUMCHATL €€ Ha NPAKTUKC B 3HAKOMBIX U HC3HAKOMbBIX CUTYyallUAgX.

2. OcHOBHBIMH (pOpMaMU MPOBEPKHU 3HAHUN U YMEHU CTYAEHTOB [0 MAaTeMaTUKE
SIBJISIFOTCSI TUCbMEHHAs! KOHTPOJIbHAS paboTa, CaMOCTOsITENIbHAs paboTa, TECTUPOBAHHUE,
YCTHBIN OTPOC.

3. Ilpu oneHKe NUCBMEHHBIX U YCTHBIX OTBETOB IIPENOJABATENIb B IEPBYIO OYEPEIb YUHUTHIBACT
IIOKa3aHHBIC CTy,Z[eHTaMI/I 3HAHUA H YMCHI/IH. OI_IGHKa 3aBUCUT TaKXC OT HaJIW4YHsg U xapaKTepa
MOTPEITHOCTEH, TOMYIEHHBIX CTYACHTaMHU.

Cpenu morpenrHocTed BBIICTSIOTCS ONIMOKA M HEMOYeThl. [[OrpemHoCTs CuuTaeTcs OIMMUOKOM,
€CJIM OHa CBUJICTEILCTBYET O TOM, YTO CTYJEHT HE OBJIQJIe]I OCHOBHBIMU 3HAHHSIMHU, YMCHUSIMH,
YKa3aHHBIMU B IIPOTPAMME.

K HemowyeraM OTHOCSTCS HOTPELIHOCTH, CBHJETENbCTBYIOIIUE O HEAOCTATOYHO IIOJHOM WU
HEJOCTAaTOYHO MPOYHOM YCBOEGHHWU OCHOBHBIX 3HAHUN U yMEHUH WM 00 OTCYTCTBUU 3HAHHM, HE
CUMTAIONIUXCS B MPOrpaMMe OCHOBHBIMU. Heoueramu Takke CUMTaloTCs: MOTPEIIHOCTH, KOTOPbIE
HE TMpHUBEIM K MCKAXEHHUIO CMBICIA IMOJYYEHHOTO CTYACHTOM 3aJlaHus WM crocoba ero
BBITNIOJTHEHMSI; HEAKKypaTHAas 3aluCh; HEOPEKHOE BBHIMTOJIHEHNE YePTeKa.

['pannma Mexay omuOKaMu U HETOUYETAMU SIBJISIETCS B HEKOTOPOU cTeneHu yciaoBHOU. [Tpu ogHMX
0o0CTOSITENBCTBAX  JIOMYIIEHHAass  CTYJA€HTaMH  MOTPEIIHOCTh  MOXET  paccMaTpuBaThCs
mpernoaaBaTeNieM Kak OIMMOKa, B IPYroe BpeMsl U MPH IPYTHX 00CTOSITENLCTBAX — KAaK HEJIOYeT.

4. 3apgaHud U1l YCTHOTO M IMMCBMEHHOI'O OIPOCAa CTYAEHTOB COCTOSIT U3 TEOPETUYECKUX BOIPOCOB U
3a/1a4.

OTBeT Ha TEOPETHYECKHI BOMPOC CUMUTACTCA OE3YNMpPEUYHBIM, €CIM IO CBOEMY COJEpPKAHHIO
MOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COJIEPKUT BCE HEOOXOOUMBIC TeopeTHdecKkue (akThl U
000CHOBaHHBIEC BBIBOJIbI, a €r0 M3JI0KEHNE U MUChMEHHAs 3allMCh MaTEMaTUYECKH TPAMOTHBI U OT-
JMYAIOTCS TOCIIEI0BATEIbHOCTBIO U aKKYPAaTHOCTBIO.

Pemenue 3amaum cumtaercs Oe3ylmpeyHbIM, €CIM MPAaBUIBHO BHIOpaH CIOCOO pelIeHHs, caMo
pelIeHHe COMPOBOXKIACTCA HEOOXOAMMBIMU OOBSICHEHUSIMH, BEPHO BBIIIOJHEHBI HY)KHbIC
BBIYUCIICHUSI M TIPeoOpa3oBaHMs, MOJIYYEH BEPHBIH OTBET, IMOCIEAOBAaTEIbHO M aKKypaTHO 3a-
MICAHO pEIICHHE.

5. OueHka OTBeTa CTyAEHTa NpPU YCTHOM U IMHUCBMEHHOM OIPOCE MPOBOIUTCS MO MATHOAIUIBHOM
CHUCTEME, T. €. 32 OTBET BBICTABJISAETCSA OAHA M3 OTMETOK: | (T10X0), 2 (HeyAOBIETBOPUTEIHHO), 3
(YIOBJIETBOPUTEIHHO), 4 (XOpOI110), 5 (OTJIIMYHO).

6. IlpenonaBarenb MOXET MOBBICUTh OTMETKY 32 OPUTHHAJIBHBIN OTBET Ha BOIIPOC WJIM OPUTHHAIBHOE
pelieHue 3a1a41, KOTOpbIe CBUAETENbCTBYIOT O BHICOKOM MaTeMaTHYECKOM Pa3BUTHH CTYIEHTA; 3a
petreHue 0oJiee CIIOKHOW 3a[1aud WIIA OTBET Ha OOJIee CIIOKHBIA BOIPOC, MPEIOKECHHBIC CTYICHTY
JIOTIOJTHUTEIIHLHO TIOCJIC BHITOITHEHHS UM 33 IaHHH.

Kpurepun ommodox

K rpy0biM ommOkaM OTHOCSTCS OIIMOKH, KOTOpbIE OOHAPYKHWBAIOT HE3HAHUE
cTyaeHTamu (OpMyJ, TPaBUI, OCHOBHBIX CBOMCTB, TEOPEM M HEyMEHHE UX TMPUMEHSTH;, HE3HAHUE
NIPUEMOB PEIICHHS 3a]la4, pacCMAaTPHBAEMbIX B YUEOHHKAxX, a TaK)Ke BBIYMCIUTEIBHBIC ONIMOKH,
€CJIN OHHU HE ABJIAKOTCA OHHCKOﬁ;



K HerpydbiM ommOKkaM OTHOCATCS: TIOTEps] KOPHS WM COXpaHEHUE B OTBETE
MIOCTOPOHHETO KOPHS; OTOpackiBaHue 0e3 0ObSICHEHUN OJTHOTO U3 HUX U PaBHO3HAYHBIC UM;

K Hemoueram OTHOCSTCS: HEpaLMOHAJIbHOE PEIICHHE, ONMHUCKU, HEIOCTAaTOYHOCTb
WJIM OTCYTCTBHUE TTOSICHEHU, 000CHOBAHUN B PEIICHUSX.

OueHKa yCTHBIX OTBETOB

OTBeET OLICHUBACTCS OMMEMKOU «5», €CJIn CTYACHT:

MIOJTHO PAaCKpBUI COJepKAHNUE MaTepuaia B 00beMe, PelyCMOTPEHHOM MPOrpaMMOi B YUeOHHUKOM,
U3JI0KUJT MaTepual TPaMOTHBIM SI3bIKOM B ONPEENIEHHOM JIOTMYECKOM MOCIe10BaTeIbHOCTH, TOYHO
HCIOJIb3YSl MAaTEMATUUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

MIPABWJIbHO BBIMIOJIHWJ PUCYHKH, YEPTEKHU, TPAUKU, COMTYTCTBYIOILIUE OTBETY;

[I0Ka3aJl yMEHHUE WJUIIOCTPUPOBATH TEOPETUYECKUE IIOJOKEHUS KOHKPETHBIMM  IIpUMEpPaMH,
MPUMEHSTh UX B HOBOI CUTYyalllH MPU BBIMOJIHEHUN MTPAKTUYECKOTO 3aJaHuS;

MIPOIEMOHCTPHUPOBAJ YCBOCHHE PaHEe M3YUYEHHBIX COMMYTCTBYIOIIMX BOIPOCOB, C(hOPMUPOBAHHOCTH U
YCTOWYMBOCTD UCIOJIb3YEMBIX MTPHU OTPaOOTKE YMEHUI U HaBHIKOB;

OTBEYaJl CaMOCTOATEIbHO 0€3 HaBOASIIMX BOIMPOCOB IMpenojaBaTens. Bo3MOXHBI OJHA - JBE
HETOYHOCTH IIPU OCBEILEHUH BTOPOCTENIEHHBIX BOIPOCOB WJIM B BBIKJIA/IKaX, KOTOPbIE 00yJaronuiics
JIETKO UCIPABUJI 110 3aMEUYaHUIO IIPENOoAaBaTeIs.

OTBeT OLICHUBAETCS OTMETKOM «4», €CIM OH YAOBJIETBOPSET B OCHOBHOM TpPeOOBaHUSIM  Ha OLEHKY
«5», HO TIPU 3TOM UMEET OJINH U3 HEJI0CTATKOB:

B M3JIO)KCHHUH JOMYIIECHBI HEOOJbIINE MPOOEIbl, HE UCKA3HBIINE MAaTEMaTUUECKOE COJEpKaHUE
OTBETA;

JOMYIIEHBI OJIUH — JIBa HEJ0YETa MPU OCBEIICHUU OCHOBHOTO COZAEp>KaHUs OTBETA, UCIIPABJICHHBIE 110
3aMEYaHMIO TIPENO01aBaTes;

JOTYIIIEHbI OmuOKa WK 0ojee MBYX HEIOYETOB MPH OCBEUICHUH BTOPOCTENEHHBIX BOMPOCOB HIIU B
BBIKJIAJIKaX, JIETKO UCIIPABJIECHHBIC 10 3aMEYaHHIO TTPETIO1aBaTElIs.

OtMeTKka «3» CTaBUTCS B CIAEAYIOLINX CIIydasX:

HETMOJHO WM HEMOCIEI0BaTeIbHO PACKPBITO COJEp)KaHWE MaTephalia, HO II0Ka3aHo oOriee
IIOHUMAHHUC Bonpoca n HpO,Z[eMOHCTpI/IpOBaHBI yMeHI/IH, JOCTATOYHBIC I I[aJ’IBHeﬁH.IeI‘O yCBOCHI/IH
mporpaMMHOT0 Marepuana (ompeneneHubie  «TpeOoBaHMSIMH K MaTEMaTHYECKOH IOJArOTOBKE
00yJaroIuxcs»);

UMENHNCh 3aTPyJHEHUS WIW JONYyIIEHbl OMIMOKM B ONPEICICHUH TOHSTHH, WCIOIh30BaHUU
MaTEeMaTHYeCKONM TEPMHUHOJOTUH, 4YepTexXaX, BBIKJIAIKaX, HCIpPaBIECHHbIE TIOCIE HECKOIbKUX
HABOJSIUX BOIIPOCOB MPEINOIaBaATENS;

CTYIEHT HE CIIPaBUJICS C MPUMEHEHUEM TEOPUHU B HOBOW CHUTYAI[UU MPH BHIIOJHEHUH MPAKTHYECKOTO
3aJlaHusl, HO BBITIOTHII 331aHUSI 00sI3aTEIILHOTO YPOBHS CIIOKHOCTH T10 IAaHHOU TeME;

MpU 3HAHWU TEOPETUYECKOr0 MaTepHualia BBISBIEHA HEAOCTaTOYHas CHOPMHUPOBAHHOCTH OCHOBHBIX
YMEHHUH U HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIONIUX CIIy4asiX:



®  HE PacKphITO OCHOBHOE COZIepKaHuE YUeOHOTo MaTepHaa,
e O00HAapy)KEHO HE3HAHWE WM HEMOHUMAaHHWE CTYISHTOM Ooibllell Wi HauOoliee BaXKHOW YacTu
y4eOHOTO MaTepuana;
® JIOMYIIEHBI OMTUOKU B OMPEICICHUN TIOHATUHN, PU UCIIOJIb30BAHUH MaTEeMAaTHYECKON TEPMHUHOJIOTHH,
B PHCYHKax, UYepTeXkax WU rpaduKkax, B BBIKIAJKaX, KOTOPbIE HE HCIPABICHBI MOCIE HECKOJIBKUX
HABOJISIIAX BOIIPOCOB MPEIOIaBATEIIS.

Otmetka «1» cTaBUTCH, €CIIN:

® CTYyACHT 06Hapy>i<1/u1 IMMOJIHOC HC3HAHUC U HCIIOHUMAHUC U3ydacMOIr' o yLIeGHOFO Marcpuraja Ujinl HC
CMOT OTBETUTH HHU HAa OJWH M3 ITOCTABJICHHBIX BOIIPOCOB I10 U3Yy4a€MOMY MaTCpuraily.
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