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1. Macnmopt ®OC (poHaa OLIEHOYHBIX CPEACTB) IMCHUILVIUHBI «MaTemMaTHKa

KOHTpOJ'IBHO-PBMCpI/ITCJII:HBIe MaTCpHraJIbl npeaHa3HauCHbl JId KOHTPOJA U OLCHKH
00pa3oBaTEeNbHBIX JIOCTH)KEHUH CTYJEHTOB, OCBOMBIIMX HpPOTpaMMy Y4e€OHOH IUCIUILTUHBI
«Marematuka.
®OC BKIIOYAIOT KOHTPOJbHBIE MaTe€pUalbl JUIsl MPOBEAEHUS TEKYIIETO KOHTPOJIS U HMTOrOBOM

aTTecTanuu B (hopme IK3amMeHa.

®OC pa3paboTaHbl Ha OCHOBaHUHU:

OCHOBHOH TpO(heCCHOHATBHOW 00pa30BaTeNbHONW MPOTPaAMMbl [0 HANPABICHUIO TMOATOTOBKHU
npodeccun CITO 13.01.10 DnekTpoMOHTEp MO PEMOHTY U OOCIYXHBAHHIO 3JIEKTPOOOOpYyIOBaHMs (110
OTpacysiM)



2.Pe3yabTaThl 0CBOCHHS Y4eOHOM AN CHMIIIMHBI

B pesymbraTe  OCBOGHHMS ~ y4eOHOH  MUCHMIUIMHBI  CTYACHT JO/DKEH  oOJiamaTh  OOIIUMH
KOMITETECHITUSAMU, BKJIFOYAIOIUMH B €051 ClIOCOOHOCTD:

OK 1. Beibupats crioco0b! perienus 3aaa4 npodeccCuoHaIbHON AesITeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 2. HMcronb30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHATTN3a U HHTEpIpETallii HHPOPMALIUU 1
nH(OPMALMOHHBIE TEXHOJIOTUHU IS BHIOJHEHUS 3a7a4 IPOo(heCcCHOHATBLHON NeSTEIbHOCTH.

OK 3. IImaaupoBath 1 peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE W TUYHOCTHOE Pa3BHUTHE,
MPEeANPUHIMATEILCKYIO AEITeTbHOCTD B TpodeccnoHanbHOM cdepe, UCIoNb30BaTh 3HAHUS 110 (PMHAHCOBOM
IPAaMOTHOCTH B Pa3JIUYHBIX )KH3HEHHBIX CUTYaIUsX.

OK 4. DddexTrBHO B3auMOI€HCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMaH/IE.

OK 5. Ocy1iecTBisiTh YCTHYIO M THCbMEHHYIO KOMMYHHUKAIMIO HA TOCYJAPCTBEHHOM si3bIke Poccuiickoit
®denepanuu ¢ yaeToM 0COOCHHOCTEN COIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 6. [IposBiATh Ipa’kAaHCKO-NATPUOTHYECKYIO TO3ULUIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEIEHUE HA
OCHOBE TPAJUIIMOHHBIX O0IIEUETI0BEYECKUX [ICHHOCTEH, B TOM YHUCIIE C YYETOM FrapMOHHM3AIUN
MEKHAIIMOHAIBHBIX 1 MEXKPEIUTHO3HBIX OTHOIICHUH, TPUMEHSATh CTaHIAPThl AaHTUKOPPYIIIMOHHOTO
MOBE/ICHHUS.

OK 7. ConeiicTBOBaTh COXpaHEHHUIO OKPYIKaIOLIEH cpefibl, pecypcocOepekeHHI0, IPUMEHITh 3HAaHUS 00
M3MEHEHHMHU KIIMMAaTa, IPUHLIUIIBI OEPEeKITMBOT0 MPOU3BOCTBA, 3PPEKTHUBHO 1EHCTBOBAThH B UPE3BBIYANHBIX
CUTYaIUsX.

OK 8. Ucnonb3oBath cpenctBa GU3HMUECKON KYIbTYPHI JUIsl COXpAaHEHUS M YKPEIUICHHUS 3/I0POBbS B
nporiecce NpoQecCuoHaNbHOM eSTeNFHOCTH U TOJIepKaHUsI HEOOXOIMMOT0 YPOBHS (PU3HUUECKOM
MOATOTOBJICHHOCTH.

OK 9. [Tonb3oBatbest npodeccnoHaIbHOM TOKyMEHTaluel Ha TOCYJapCTBEHHOM M MHOCTPAHHBIX S3bIKaX.

Pe3ynbraToM OCBOCHHUS AUCHUIUIMHBI SIBJISETCS MOJIydeHHe (OCBOCHNE) 3HAHUN M YMEHUN

PesyabTaTsl 00yyeHHs

IMoka3aTenu oueHKHU pe3yabTaTa
(ocBOEHHBbIE YMEHM I, YCBOCHHbIE 3HAHMS)

YMmenuns:
pemarh JUHEWHBIE ¥ KBaJIpaTHBIC YPaBHEHUS U MOJTydeHUE KOPHEH JTUHEHHBIX M KBaJpaTHBIX
YpaBHEHUS, CBOJSIITUECS K HUM; YpaBHEHUW M YpaBHEHUW, CBOASIIMXCA K

HUM, OOOCHOBaHME BBIOOpa QopMyn s
peuieHuss  KBAJpPAaTHBIX  yYpaBHEHUH U
HEIOJIHBIX KBAIPAaTHBIX YPAaBHECHUN;

BBIIIOJIHATEL JICMCTBUS C JICHCTBUTEIILHBIMHA YHCIIAMH, | BRIIOJHEHHE ICUCTBUM C NEHCTBUTEILHBIMH

MOJIb30BATHCA KaAJIbKYJIATOPOM IJIA BbI‘IHCJICHHfI, qucjaaMu, ACMOHCTpalusa yMeHI/Iﬁ
HaxoauThb HpI/I6J'II/DKéHHBI€ BBIYUCICHUAA, HCITIOJIBb30BaHUA KaJIBKYJIATOpa JJIA
BBIUHCIICHUH u HaxXO0XJICHUA

npUOIKEHHBIX BBIUMCIICHHUIA;




pemaTtb JIMHEWHBIC U KBaApPAaTHLIC HCPABCHCTBA,
CUCTCMblI HCPABCHCTBA,

N3JI0KCHUC OCHOBHBIX OTaIl0OB peI_HeHI/I}I
JUHCHHBIX M KBaJPAaTHBIX HEPABEHCTB U HX
CHCTEM;

MPOU3BOJIUTH JCUCTBUSL C BEKTOPAMH; dbopMyIUpOBaHWE TIPaBUJI  CJIOXKCHHS U
BBEIYUTAHUSA BEKTOPOB, JEMOHCTpALIMS
YMEHHI  BBINOJHEHUS NEUCTBUN HaZX
BEKTOpaMHu;

WCIIOJIb30BaTh CBOWCTBA JIEMEHTAPHBIX (PYHKIMHA TPU | U3TI0KEHUE CBOIICTB byHKIUI Hu

pelIeHn  3a/1a4 U YIIpaKHEHUH; JIEMOHCTpALUS MMOHUMAaHHUS 1704
UCIIONIb30BAHUS TPU pPEIIeHHH  3a7ad Hu
YIIPA)KHEHU;

BBHITIONTHATh TOXJIECTBEHHBIC TPEOOpa3oBaHUs CO MIPUMEHEHUE TOKJECTBEHHBIX

CTENEHHBIMH, JIOTApU(DMHUUESCKUMU U npeoOpa3oBaHUA HaJ CTEIICHHBIMU,

TPUTOHOMETPUUYECKUMH BBIPAKECHUSIMU; norapupMHUIECKUMHU u
TPUTOHOMETPUUYECKUMHU BBIPAXKECHUSIMU;
o0ocHOBaHME  BbIOOpa  (QOpPMYNBI WM

cBOMcTBA (PYHKUUH U5 TpeoOpa3oBaHuUs;

CTPOUTH rpadukn MIOKa3aTeNbHBIX,
JorapupMUUECKUX U TPUTOHOMETPUUYECKHX
(GyHKUIMH, BBIIOTHATh MX NPeoOpa3oBaHMS;

co3JaHne rpagukoB IIOKa3aTeNbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX
byHKIHH, JIEMOHCTpALIUS YMEHHUI
BBITIOJIHEHHUST  MPeoOpa3oBaHUi  TpauKoOB
Takux (yHKIUH;

BBIUUCIISATH NPOU3BOJHBIE U TEPBOOOpa3HBIE,

MOJIy4YeHUE MPOU3BOJHBIX U MEPBOOOPA3HBIX

ONpEeleIEHHBbIE UHTETPaJIbl, IPUMEHATh HEKOTOPBIX byHKIHH, IIOCTPOEHHUE

OINIpEACIEHHBIA UHTETPANI AJI1 HAXOXKICHUS KPUBOJIMHEMHOW Tpaneuuy, HaXOXICHUE €€

IUIOMIAA KPUBOJIMHEHHOW TpaIeluu; WIOWAAd C IOMOILIBIO  ONPEAEIEHHOIO
UHTErpala;

IIPUMEHATH CBOWCTBA IPSAMBIX U IIJIOCKOCTEU B 000CHOBaHME CBOMCTB  IPSMBIX U

IIPOCTPAHCTBE IIPU PELIEHUH 3a/ay;

IUTOCKOCTEH B MPOCTPAHCTBE TPU PEIICHUHU
3ajay;

1/1306pa>1<aTL reoOMCTPHUYCCKUC TECJIa Ha IJIOCKOCTHU U
B IPOCTPAaHCTBC, CTPOUTH HUX CCUYCHHA INNIOCKOCTBIO,

JIEMOHCTpALUS YMEHUI MIOCTPOEHUS
FEOMETPUYECKUX TEJI M UX CEUYCHHH  Ha
IIJIOCKOCTH U B IPOCTPAHCTBE;

pemarh 3a7a4d Ha BBIYHCIICHHE ILIOIIAeH
MMOBEPXHOCTEH U OOBEMOB T€OMETPHUYECKUX TEII;

ompenencHue (GoOpMyNbl I BBIYUCICHUS
wionaned u 00bEMOB T€OMETPUUECKUX Te,
MIPUMEHEHUE UX JUISl PELIEHUS 3a]1a4;

YMETh MPUMEHATh OCHOBHBIE TOJIOKEHHS TEOPUH
BEPOATHOCTEN M MATEMATHYECKOW CTATUCTUKHU B
npoeCCHOHATBHON JIEATETLHOCTH.

BBIICJICHUE OCHOBHBIX JJIEMEHTOB TEOPHH
BEPOSITHOCTEN u MaTeMaTU4eCKOn
CTaTUCTUKH, pELICHUE IIPAKTUYECKUX 3a1a4.

3HaHusA:

OCHOBHBIC (DYHKITUH, NX Tpa UK U CBOWCTBA,

NIEPEUUCIIEHNE OCHOBHBIX  (DYHKIIHIA,
dbopMynupoBaHUEe HMX CBOWCTB, OINMCAHHE
mpolecca nocTpoeHus rpaduKoB;

OCHOBBI  TU(GEpPEHIINATBLHOTO W HHTETPaIbHOTO

dbopmyaupoBaHue npaBua U GopMyI
TG epeHMaIbHOr0 U WHTErpajJbHOTO




HCYNCIICHUH; HCYCIICHHI;
M3JI0KCHHUE aJITOPUTMOB pereHus
AITOPUTMBI pereHus TPUTOHOMETPUUIECKHUX,
w TPUTOHOMCTPHUYCCKUX, IIOKA3aTCJIbHBIX 148
MOKa3aTeIbHbIX, JIOTapU(PMUUECKUX YpaBHEHUH U .
. Jorapu(MHUIECKUX ypaBHEHUH u
HEPaBEHCTB;
HEPaBEHCTB;
N vy ompeeseHne OCHOBHBIX CBOICTB
OCHOBHBIE CBOICTBA 3JIEMEHTAPHBIX (DYHKIIHIA; N
3JIEMEHTAPHBIX (YHKIIHH;
OCHOBHBIE MTOHATHS BEKTOPHOU alareOpsl; dbopmyaupoBaHue ompeeacHu u

BBIJICJIEHUE OCHOBHBIX IOHATHI BEKTOPHOU
anreOpsl;

- . 000CHOBaHHE OCHOBHBIX  TOHATUH
OCHOBBI JIMHECHUHOHU aJ'II‘66pBI, o o
JUHEWHOU anreOpsl;
y3HaBaHHE re€OMETPHUYCCKUX Tel,

OCHOBHBIC IMMOHATUA U ONIPCACIICHUA CTCPCOMETPUH,

dbopMynupoOBaHHE OCHOBHBIX MOHATHH H
oTpesieNIeHul CTEpEOMETPHH;

CBOWCTBAa T€OMETPUYECKUX TEJ U MOBEPXHOCTEN;

MEPEYUCIIEHNE CBOMCTB r€OMETPUYECKHUX Tel
1 UX TTIOBEPXHOCTEN;

. . . BBIJICTICHHE bopmyn TUTOIIAeH
dbopmynel TIOMIAEH TMOBEPXHOCTEH U O0BEMOB; . .
noBepXHOCTEH U 00BEMOB;
U3JI0KEHUE OCHOBHBIX TTOHSITHIA
OCHOBHBIC TOHATHS KOMOWHATOPHKH; CTaTHCTHKH,
KOMOWHATOPUKH, CTAaTUCTUKH U  TEOPUH

TEOPUU BEPOATHOCTEH.

BEPOSATHOCTEM.




3.0ueHkKa ocBoeHH s Y4eOHOW TUCUUIIMHBI

3.1.®0opMbI KOHTPOJISI U OLIEHUBAHUS IJIEMEHTOB Y4eOHOM 1 CIUTIIUHbI

JJieMeHT y4eOHoM

®opMbI KOHTPOJISA U OLleHUBAHUS

MCIHILTHHBI Tescymuii KOHTPOD TemaTnueckui HUrorosbii
KOHTPOJIb KOHTPOJIb
Pasnea 1. [ToBTopenue kypca | Onpoc, Kontponbnas
MaTeMATHKH OCHOBHOU CaMoCTOSTENbHAs pabota
LIKOJIBI pabota
Paspnen 2 Ilpsambie u Ompoc, Kontponbnas
IUVIOCKOCTH B MIPOCTPAHCTBE | MaTeMaTUYECKU. paborta
JTUKTaHT,
CaMOCTOSITeNIbHAs
paborta
Pasznen 3. Koopannarsl u Ormpoc, Kontponbnas
BEKTOPBI TEeCTUPOBAHUE, paborta
CaMOCTOATEIIbHAsA
paborta
Pazgen 4. OcHoBbl | Ompoc, KonTponbnas
TPUT'OHOMETPUH. TECTUPOBAHHUE, paborta
Tpuronomerpuyeckue CAMOCTOSTENLHAS
hynxumun pabora
Paspea 5. Omnpoc, [IpakTnueckas
KomnuiexkcHblie uncia TECTUPOBAHUE, paborta
CaMoCTOSITeNIbHas
paborta
Paznen 6. Ilpomssoanas | Onpoc, KonTponbnas
¢pyHKuMH, ee NPUMEHEHHE TECTUPOBAHUE, paborta
CaMOCTOATEIIbHAsA
pabora
Paznea 7. Omnpoc, KoHnTponbHas
MHOrorpaHHUKH U TeJia TECTUPOBAHUE, pabora
BpalleHHs
CaMoCTOSITeNIbHas
paborta
Pa3znen 8. Ompoc, KonTponbnas
IlepBooOpa3nass  GyHKIUM, | TECTUPOBAHUE, pabora
¢¢ NpUMEHEHHUE CaMOCTOATEINbHAS
pabora
Pazgen 9. Ompoc, KonTponbnas
Crenenu " KOPHH. | TECTUPOBAHUE, pabora
Crenennas gpyHkuns CaMOCTOATEIbHAS

paborta




Paznen 10. [loka3aTenbHast Ompoc, KonTponbnas
bynkuus TECTUPOBAHUE, pabora

CaMOCTOSITeNIbHAs

pabora
Paznen 11. Jlorapudmnbl. Ompoc, Kontponbnas
Jlorapudmuyeckas TECTUPOBAHHUE, paborta
$ynxuns CaMOCTOSATENbHAS

paborta
Pazgen 12. Ompoc, KonTponbnas
MHoxkecTBa. JJIeMEHTbI TECTUPOBAHUE, pabora
Teopuu rpagos CaMOCTOATENbHAS

pabora
Paznen 13. DnemeHTHI Ompoc, KonTponbnas
KOMOMHATOPHKH, TECTUPOBAHHUE, paborta
CTATHUCTUKHU U TEOPUHU CAMOCTOSTENbHAS
BepOSITHOCTEI paGota
Pa3nes 14. YpaBHeHus u IIpakTrueckas OK3aMeH
HEPaBeHCTBA pabora

Tunsl 3agaHuii 1151 TEKYIIETr0 KOHTPOJISI U KPUTEPHH OLEHKHU

[IpeameToM OILIGHKH OCBOCHHS IUCIUILUIMHBI SIBISIOTCS YMEHHsI, 3HAHUsA, OOIIHE KOMIICTCHITUH,

CITOCOOHOCTD IIPUMCHATH UX B HpaKTquCKOﬁ JCATCIIBHOCTH U HOBCCILHCBHOﬁ KH3HH.

e Tun (Bux) IIpoBepsiemble 3HAHUA U Kpurepun onenkn
3aiaHus yMeHHs
TecTsl 3HaHHUE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTeMaTUKU «» - 71 - 89% npaBUIbHBIX OTBETOB
1 «3» - 51 — 70% npaBHIBHBIX OTBETOB
«2» - 50% n MeHee npaBUIbHBIX
OTBETOB
VY CTHBIE OTBETHI 3HaHUE OCHOB VYCcTHBIE OTBETBI Ha BOIPOCHI JOJIKHBI
2 MaTEMAaTUKHU COOTBETCTBOBATh KPUTEPHUSIM OLICHUBAHUS
YCTHBIX OTBETOB.
KonTponbnas 3HaHue OCHOB MateMaTuku | «5» - 100 — 90% npaBuiIbHBIX OTBETOB
(camocToATENBHA | B COOTBETCTBUH C «» - 71 - 89% npaBUIIbHBIX OTBETOB
3 | a1) pabora MPOMIEHHOW TEMOH U «3» - 51 —70% npaBUIBHBIX OTBETOB
YMEHHS IPUMEHEHUS «2» - 50% u MeHee npaBUIbHBIX
3HAHUU Ha MPAKTUKE OTBETOB
CocraBnenune Ymenue opueHTHpOoBaThCs B | COOTBETCTBUE COIEPIKAaHUS pabOTHI,
KOHCIIEKTOB, MH(OPMaLOHHOM 3asIBJICHHOM TeMe, paBuiaM 0hopMIICHUS
4 pedeparos. IPOCTPAHCTBE, COCTABIATH | pabOTHI.

KOHCIIEKT.
3HaHME IPaBUII
odopmiieHus pedepaTos.




IIpaxkTrueckue
paboThI

YMeHue IPUMEHSTh
NOJIy4EeHHbIE 3HAHUS Ha
IIPAKTHKE.

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«» - 71 - 89% npaBUIbHBIX OTBETOB

«3» - 51 — 70% npaBUIBHBIX OTBETOB

«2» - 50% n MeHee npaBUIIbHBIX
OTBETOB




3.2.TunoBble 3a1aHus JJI51 OLIEHKHN YCBOEHHSI Y4eOHOM TUCUUIIMHBI.

3. 2.1. 3aganus 1J1s1 TEMATHYECKOI0 KOHTPOJIA (KOHTPOJIbHbIE PA00ThI)
Kpurepun ouneHKu KOHTPOJIbHOH PadoThl

OcHoBHBIE TpeOOBaHUS K BBIOJHEHHUIO 33JJaHW KOHTPOJILHOW PabOTHI:
— XOJI peIICHUs MaTEMaTHYECKH TPaMOTHBINA U TTOHSATHBIN;
— IIPEJICTABIICHHBIN OTBET BEPHBIN;
- MeTo U (opMa ONMCaHUS PEIIEHUs 3a]Ja4l MOTYT OBITh IPOU3BOJILHBIMY;
— BBINOJIHEHHE KaXKIO0T0 U3 3a/laHui OLlEHWBaeTCs B Oauiax.

3a mpaBUIIbHOE BBIMOJIHEHHE JII0O00TO 33/1aHusl YPOBHA 1 CTyIeHT moiydaeT oaMH 0ai. B 3amanusx
C BBIOOPOM OTBETa, C KPaTKUM OTBETOM WJIM HA yCTAHOBJICHHE COOTBETCTBHUS, CTYACHT TIOJIY4aeT OAUH
0aJ1J1, COOTBETCTBYIOUINI JAaHHOMY 33JJaHHIO, €CJIM yKa3aH HOMEp BEPHOr0 OTBETa (B 33JaHUSIX C BHIOOPOM
OTBETa), WM BIOUCAaH BEpPHBIH OTBET (B 3aJaHUSIX C KPaTKUM OTBETOM), WJIM MPABWIBHO COOTHECEHBI
OOBEKTHI JBYX MHOXKECTB W 3alKcaHa COOTBETCTBYIOLIAs IOCIENOBAaTENbHOCTh LUBp (B 3adaHUAX Ha
YCTaHOBJIEHHE COOTBETCTBUS). [IpH BBINMOJIHEHNM TakUX 3adaHdN, TJe HEOOXOAWMO HMPUBECTH KPaTKOe
perieHue, 3a HEMOJIHOE pelIeHUe 3a/laHus (BBIYMCIUTENbHAS omuOKa, onrucka) BeicTaBisgercs 0,5 Oana.
Ecnu cTyneHT npuBOAUT HEBEPHOE PELICHUE, HEBEPHBIA OTBET WM HE MPHUBOIUT HUKAKOTO OTBETa, OH
nony4aet 0 6ayios.

[Tpu BBIMONHEHUH JIOOOTO 3aJaHUs YPOBHA 2 WM 3 HCHOJB3YIOTCS CIEIYIOIUE KPUTEPUN OLIEHKU

3aJaHuN:
Bbanabl Kpurepun ouneHKU BHINOJTHEHHOTO 3aJaHUSA
3 Haiinen npaBWIbHBIM XOJI pELICHHS, BCE €ro IIard  BBINOJHEHbl BEPHO M TOJYYEH
MPaBUIIbHBIN OTBET.
2 [TpuBeneHo BepHOE pellIeHUE, HO JOMYIIEeHA BRIYUCIUTEIbHAS OMMOKA I OMKCKA, IPU 3TOM
MO>KET OBITh MOJTY4YeH HEBEPHBI OTBET
1 Pemennie HauaTo JOTMYECKH BEPHO, HO JOMYIIEHA OIIMOKa, MO0 pelieHre He JOBEACHO 0
KOHIIA, ITPH 3TOM OTBET HEBEPHBIM MJIK OTCYTCTBYET.
0 HesepHoe pelieHre, HEBEpHbBINA OTBET WIM OTCYTCTBUE PEILLEHUS.

JItst ka0 KOHTPOJIBLHON paboThl pazpaboTaHa IIkajga IepeBoja OaioB B OTMETKH, TJI€ yKa3aHo,
CKOJIbKO OaJsIOB JIOCTaTOYHO HAOpaTh, YTOOBI MOIYYUTh Ty WIH MHYIO TOJOXKHTEIBHYIO OIEHKY, KOTOpas

COCTaBJIEHA B COOTBETCTBUU C TaOJIHIIEM.

[TpoueHT KauecTBeHHast oOIleHKa HMHIMBUIYaJbHBIX 0OO0pa30BaTEIbHBIX
PE3YIBTaTUBHOCT | IOCTHIKEHUU

u  (TIpaBUIBHBIX .

oTBETOB) Oamn (oT™MeTKa) BepOaTbHBIN aHATIOT

90 + 100 5 OTJINYHO

71 + 89 4 XOpOIIO

51 +70 3 YAOBJIETBOPUTEIHLHO

Menee 50 2 HE YJIOBJIETBOPUTEIHHO




KonTposbHnasi padora

CraproBasi JMATHOCTHKA

1 Bapuant
Yacrs 1
1. Pemuth ypaBHeHue X(x — 5) = —4
a)d4ul 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. Beluuciuts (% - %) :(1-0,2) — 32

11 11 11
a) 3— 6) 3,9 B) —3— r) 4 2=

a%-a~8

4. TIlpencraBuTh B BUJI€ CTENICHU U HANTU 3HAYEHUE BHIPAKEHUS ——z TIpH a=6.

2) 6 6) = B) 4 r -6 0

5. THocrpouts rpadpuk pyakmumn y = 2x + 1

Yactp 2

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

a)4 cm 0) 16 cm B) 8 cM r) v136cm n) 10 cm

7. baHK BbITUTaUMBAET €KeroaHo 8% OT cyMMbI BKJIaja. Kakoil craneT cymma yepes rof, eciiu
MepBOHAYANIBHBIN BKJIa cocTaBisut 7600 pyOneii?

a) 8208 py6 0) 608 py0 B) 8200 py6 1) 7600 pyO 1) 8000 py6

8. YIPOCTHTD BEIpaXeHue —— — 22
’ p p a-b a+b

CraproBasi JMATHOCTHKA

2 BapHMaHT



Yacre 1

1. Pewurs 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

2) 6) 1 B) —3 = r) -1 m 2=

C7'C

c6

-3

I

. IIpencraBuTh B BUJE CTEIIEHU U HAWTH 3HAYCHUE BBIPAKEHUS npu c=4.

a) 16 6) —— B) 4 r)-16 =

5. THocrpouts rpadpuk pynkmun y = —2x + 1

Yactp 2

6. B npsMoyroisHOM TpeyrojbHUKE FMIIOTEHY3a paBHa 10 cM, a onuH u3 kareroB 8 cMm. Haiitu BTOpoit
KarerT.

a)4cm 0) 6 cm B) 8 cM r) V136cm n) 10 cm

7. baHK BbITUTAUMBAET €KeroaHo 8% OT cyMMBbI BKJIaja. Kakoii ctaneT cymMma yepes roji, eciiu
MepBOHAYANIBHEIN BKJIaa cocTaBisit 8600 pyoOeii?

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

x—
8. YmpocTuTh BelpakeHHE = _ X
x+y xX=y

Kpurtepun oneHKkn caMoCTOSITeIbHON PadoThI

3agaHus bannel [Ipumeyanue
1,2,3,4,5 5 Kaxnpiii mpaBmibHbIN oTBeT 1 Oamn
6,7,8 6 Kasxp1it mpaBuIbHBIN OTBET 2 Oasia

MakcumanbHbIi 0amt 3a padoty — 11 6assioB



IIkana nepeBoaa 0a/1J10B B OTMETKH

OTMeTKa Yucso 625108, HEOOX0AMMOE LISl MOJTYYEHUSI OTMETKHU
« 5» (OTIMYHO) 11
« 4» (xoporio) 8-10
« 3» (yIOBJIETBOPUTEIHHO) 6-7
« 2 « (HEeyAOBIETBOPUTEIIHLHO) Menee 6

KonTpoabHnasi padora
Tema «IIpsiMble U MJIOCKOCTH B POCTPAHCTBE)

Ieab: mpoBepka 3HAHUNA U MPAKTUYECKUX YMEHUW CTYACHTOB.
1 BapuanT

1. Kakum 00pa3oM MOXKHO 3a7aTh TIIOCKOCThH?
2. Kak MoryT OBITh pacroI0KEHbI MIPsIMast U TIIOCKOCTH?

3. Han xy6 ABCDABiC:D. Ilepeuncnure pedpa, KOTOpbIE JIeKAT HAa IPSAMBIX, IIEPECEKAIOLIUXCS C

npsiMon AA1.
4. CdopmynupyiiTe mpu3HaK NapauIeTbHOCTH MPSIMON U TUIOCKOCTH.

N

Kakwue ¢purypsl MOryT nosy4aTrbcs B CEUCHHH TPEYTrOJbHONW MPU3MBI IJIOCKOCTHIO?
6. Touka C nexut Ha oTpeske AB. Uepes Touky A mpoBe/ieHa MIOCKOCTh, a yepe3 Touku B u C —

napajuiebHbIE IPSMbIE, IEPECEKAIONINE ATy MIIOCKOCTh COOTBETCTBEHHO B Toukax Bi u Ci. Haligute

nuny otpeska CCy, ecimm AC:CB=3:2 u BB1=20cm.

7. CpenHsia TUHUS TpaNelUH JISKUT B IUIOCKOCTH o. [lepecekaroT iu mpsiMble, COAEpIKAILIHNE €€
OCHOBaHWUS, TNIOCKOCTH 07 OTBET 00OCHYATE.

8. Hapucosarts: [Ipsimast 1€XKUT B INTIOCKOCTH.

9. Hapucosars: /IBe npsiMble, Jiexkaliyue Ha OJHON MIJIOCKOCTH, NapajljIelIbHbl TPETHEHN NMPAMOI,
JIeXalle Ha Ipyrou ioCKOCTH.

2 BapuaHT

Kak MoryT ObITH pacroioKeHbl ABE IIOCKOCTHU?

Kak MoryT OBITH pacroioskeHsbl ABE MpsiMble?

Han xy0 ABCDAB:1C1Di. HazoBute pebpa, napamiensHsie pedpy AA1.

ChopmynupyiiTe Tpr3HaK MapauIeIbHOCTH JBYX ITIOCKOCTEH.

Kakue ¢urypsl MoryTt nosy4yarbcs B CEUEHHH Ky0a IIIOCKOCTBIO?

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

AN

napajuiebHbIE IPSMbIE, IEPECEKAIONINE ATy MIIOCKOCTh COOTBETCTBEHHO B Toukax Bi u Ci. Haligute

Ry otpeska CCi, ecnu Touka C — cepeauna otpe3ka AB u BB1= 7cm.

7. Touku A u B nexar B I0CKOCTH o, a Touka C He JEXKUT B 3TOU IIIOCKOCTH. [lokaxuTe, 4To mpsimas,

npoxosuias uepes cepeannsl orpe3koB AC u BC, napannenbHa MI10CKOCTH Q.
8. HapucoBats: npsiMasi ¥ IUIOCKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, T.€. IIEPECEeKat0TCs
9. HapucoBaTs: nmpsiMasi ¥ TUIOCKOCTh HE UMEIOT HU OJTHOM OOIIeH TOUKH.

Kpurepun oneHKH KOHTPOJIbHOI PadoThl

3amanus banner ITpumeuanue
2,3,4,5,8.9 6 Kasxnpiii mpaBmibHbI oTBeT 1 Oamn
1,6,7 6 Kasxpiii mpaBHIIbHEIN OTBET 2 Oasuia

MaxkcumanbHbIi 0am 3a paboty — 12 6asi

HIkana nepeBoga 60a/1JI0B B 0TMETKH



OTMeTKa Yucso 6a/1510B, HEOOX0AMMOE LISl NOJYYEHUSI OTMETKHU
« 5» (OTIMYHO) 11-12
« 4» (xoporio) 9-10
« 3» (yIOBJIETBOPUTEIHHO) 6-8
« 2 « (HEeyAOBIETBOPUTEIIHLHO) Menee 6

KonTposbHas padora
Tema «KoopauHaThI U BEKTOPbD)

Heab: npoBepka 3HAHUN M NPAKTUYECKUX YMEHUU CTYIEHTOB.

a

>

1 BapuanT

. Haiitn xoopnunater BektopoB: AB; AC; AD; BC; BD; CD; CA Ecnu nans! koopaunatsl Touek: A (0;1;5);

B (7;:4;2); C (3;9;6); D (2:11;8)

HaiiTi ckanspHOe mpou3BeieHne BeKTopoB 2 (2;3;1); u b (4;0;6)

HaiiTy cKanspHOE PON3BEICHNE BEKTOPOB A U b eciy mx jmuHsI |3]= 4; |E | =2, a yroll Mexay
BekTopamu 60°

HaiiTu ckanspHoe pousBe/ieHue BeKTopos p=a+2b; u g=3a-5b, eciu ux nmuusi [al=2,|b| =5, a yron
MeXJTy BeKTopaMu @ U b pasen 360°

CocraBuTh YpaBHEHHUE MPSIMOK C YIIIOBBIM KOd(pPHUTITHEHTOM kZ% , €CITM U3BECTHO, uTO To4Ka A(5;7)
MPUHAJICKUT TAHHOU IPSIMOM

CocrtaBuTh ypaBHeHUe npsiMoit o Touke M(1;6) u HampaBmsioieMy BeKTopy p (2;4)

HaiiTu Hanpapiisitonine BeKTopa NpsMbIxX

a) 5x-7y+9=0

B) 4y-3=0

c) -2x+11=0

B npocrpancTse 3a1aub! Touku A (4;-1;3) u B (-2;3;-5). Haiitu gmuny Bextopa AB

HaiiTi KoopAMHATHI LIEHTPa OKPYKHOCTU U PayC OKPYKHOCTH, €CJIM U3BECTHO YpaBHEHUE
okpyxkHocTH (X — 3)2+(y — 4)? =36

10. Haiitu xoopaunatel BektopoB AB; AC; AD; AE; AF; BC; BD; BE; BF; CD; CE; CF; DE; DF; EF .

Ecmu nanst koopaunaathel Touek A(0;9;3); B(10;1;6); C(2;4;12); D(11;5;2); E(7;1;3); F(4;8;5)

11. V3BecTHBI KOOpAMHATHI 1BYX ToueK A(5;6;4) u B(1;3;7). Halitn koopaunarel Touku C- cepeuHbl

orpe3ka AB

2 BapuaHT

1. Haiitu koopaunatsl BekTopoB: AB; AC; AD; BC; BD; CD; CA Ecnu nanbl KOOpAUHATHI TOYEK: A
(6;2;5); B (4;0;7); C (10;8;3); D (9;1,9)

2. Haiitu ckansipHOE mpon3BeieHne BeKTopoB 2 (2;5;6); u b (3;1;7)

3.Haiitu ckanspHOe MpoM3BeCHHE BEKTOPOB A U b eciu ux 1uHsI |a|= 2; |b| =35, a yroia Mexny
BekTopamu 270°

4. HaiiTu ckanspHoe Ipon3Be/ieHue BeKTopos p=5a-4b; n =32 + b, ecnu ux wmunet |al=5,|b| =3, a
YTOJI MeKIy BeKTOpaMu @ U b pasen 60°

. 3
5. CocTaBUTh YpaBHEHHE MPSMOM C YIIIOBBIM KO3 PHUIIHECHTOM k=; , €CJIM M3BECTHO, 4TO Touka A(4;1)
NPUHAICKUAT TAHHOW IPSIMOM



6. CocraBuTh ypaBHEeHHE MPsIMOii 110 Touke M(4;3) 1 HanpaBJsitoeMy BekTopy p (5;7)

7. HaliTi HanpaBJIAIOIIKe BEKTOPA MPSMBIX
a) -4x+9y+6=0

B) 2y+7=0

c) -3x+15=0

8. B mpocrtpanctse 3ananbl Touku A (-4;3;-5) u B (2;7;-6). Haiitu niuny sektopa AB

9. HaifTu KOOpAMHATBI HEHTPA OKPYKHOCTU U PAfHyC OKPYKHOCTH, €CJIH U3BECTHO yPABHEHHE
okpyxkHOCTH (X — 5)%+(y + 10)?=144

10. Haittu koopaunatsl BektopoB AB; AC; AD; AE; AF; BC; BD; BE; BF; CD; CE; CF; DE; DF; EF .
Ecnu nanst koopaunaathl 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 To4ueK A(1;5;4) u B(2;6;9). Halitu koopaunatel Touku C- cepenHbI
orpe3ka AB

Bapuanr 3

1. Haiftu xoopaunatel BekTopoB: AB; AC; AD; BC; BD; CD; CA Ecnu nanbl koopaunatel Touek: A (1;8;4);
B (5:2;9); C (0:6;3); D (13;7;1)

2. Haiitu ckansipHoe rpou3Be/ieHne BeKTOpoB a (7;3;6); u b (4;5;1)

3. Haiitu cransipHOe POU3BEICHUE BEKTOPOB A U b ecnu ux mmHel |a|= 4; |b| =2, a yroi Mexny
BeKkTOpamu 360°

4. HaiiTu ckansipHoe npousseieHue BekTopos p=4a-2b; u §=2a + 3b, ecim ux pmnwt |a|= 1,|b| = 3, a yron
MeXJTy BeKTopaMu @ U b pasen 180°

. 1
5. CocTaBuTh ypaBHEHHE MPSMOM C YIIIOBBEIM K0P PUITHESHTOM k=5 , €CIIM U3BECTHO, UTO Touka A(7;2)
MPUHAICKUAT TAHHOW IPSIMOM

6. CocTaBUTh ypaBHEHHE MPAMOU 10 Touke M(2;7) 1 HanpasistomeMy BeKTopy p (4;6)

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

B) -9y+11=0

¢) 3x+20=0

8. B mpoctpanctse 3anans Touku A (-2;3;-1) u B (-5;-4;6). Haiitu qnuny Bextopa AB

9. HaifTi KOOpIMHATBI IEHTPA OKPYKHOCTU U PATLyC OKPYKHOCTH, €CJIM M3BECTHO yPABHEHHE OKPYKHOCTH
(x+ 2)%+(y — 7)% =81

10. Haiitu koopaunatsl BektopoB AB; AC; AD; AE; AF; BC; BD; BE; BF; CD; CE; CF; DE; DF; EF . Ecnu
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 KOOpAUHATHL 1BYX Touek A(7;8;9) u B(2;3;4). Haiitu koopaunatsl Touku C- cepeIuHbl
oTpe3ka AB

BapuanT 4



1. Haiftu xoopaunatel BekTopoB: AB; AC; AD; BC; BD; CD; CA Ecnu nanbl koopauHatel Touek: A (4;3;8);
B (0;1;2); C (9;5;7); D (26;3)

2. Haiitu ckansipHoe ripou3sBesieHre BeKTopoB a (7;0;4); u b (6;3;5)

3. Haiitu cransipHOe MPOU3BEICHUE BEKTOPOB a U b ecnu ux mmHel |a|=5; |b| =], a yroia Mexny
BekTopamu 180°

4. HaiiTy cKaJpHOE TIPOU3BEIcHIE BEKTOPOB p=3a-5b; u §=2a + 4b, ecnu ux nmuns |a|= 5,|E| =4, a yron
MeXTy BeKTopaMu @ u b pasen 270°

. 3
5. CoctaBuTh ypaBHEHHE MPSIMOM C YIIIOBBIM KO3 PHUIIMEHTOM k=5 , €CJIM U3BECTHO, 4TO TouKa A(3;4)

MPUHAJICKUT TAHHOU NIPSIMOM
6. CocTaBUTh ypaBHEHHE MPpsAMOH 1o Touke M(9;5) u Hanpasmstomemy BekTopy p (7;4)

7. HaiiTu HanpaBJIstoIIMe BEKTOPA MPSIMBIX
a) -2x+3y+9=0

B) Sy+6=0

c) 7x-11=0

8. B mpocTpancTse 3ananbl Touku A (-4;-1;5) u B (-3;2;7). Haiitu anuny Bektopa AB

9. HaifTi KOOpAMHATBI EHTPA OKPYKHOCTU U PAfHyC OKPYKHOCTH, €CJIH U3BECTHO yPABHEHHE OKPYKHOCTH
(x—7)%+(y —9)? =121

10. Haittu koopaunatsl BekTopoB AB; AC; AD; AE; AF; BC; BD; BE; BF; CD; CE; CF; DE; DF; EF . Ecnu
naHbl koopauHaThel Touek A(5;10;2); B(1;6;3); C(11;5;8); D(9;7;2); E(3;12;1); F(4;0;4)

11. V3BecTHBI KOOpAMHATHI IBYX ToueK A(2;4;4) u B(5;7;9). Halitu koopaunatel Touku C- cepenHbI
orpe3ka AB

Kpurepun oneHKu KOHTPOJIbHOH PadoThI

3anaHus basel IIpumeuanue
2,3,8,11 4 Kasxnprit mpaBuiibHBIN OTBET 1 Gamn
4,5,6,9 8 Kasxnpiii mpaBmIIbHEIN OTBET 2 Oasuia
7 3 Kasxip1it mpaBuIbHBIN OTBET 3 Oayuia
1 7 Kasxp1ii mpaBMIIBHEIN OTBET JaeT 7 OayioB
10 15 Kaxip1it mpaBuIbHBIN OTBET AaeT 15 6amios

MaxkcumanbHbIi Oam 3a paboty — 37 6ajiioB

HIkana nepeBoga 60a/1JI0B B 0TMETKH

OTMeTKa Yuco 62,1108, HE00X0AUMOE J1JI51 MOJYYEHHSI OTMETKH
« 5» (0TIM4YHO) 34-37
« 4» (xopor1Iio) 27-33
« 3» (yIOBJIETBOPUTEIHHO) 18-26
« 2 « (HeYIOBIETBOPUTEITHHO) MeHee 18




KonTposbnas padora
Tema «OcHoBBbI TpUroHOMeTpUHU. TpUroHoMeTprueckne GyHKIUN»

Ieab: mpoBepka 3HAHWNA U MPAKTUYECKUX YMEHUW CTYACHTOB.

1 BapuanT

1. Beipa3uts yrusl B nonsx I1:

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

2. BeIpazurth B rpagycHOM Mepe BETUIHHBI yTJIOB:

I 711
A)E Iy e
711

DES m- =
B)-11 E) 4
9

3. HaiimuTe urcmoBoe 3HAYCHUE BHIPKCHHS:

4Tl I ST, .50
2 — B) ctg?= +cos— - 2sin —
3 6 3 6

21 . , 50 711 SII n . 30
b) cos?—sm2 ~ T2tg I ctgz? +2cos7 - sin —

.1, . 5l
A) 51ng+2sm? —tg

4. Brruncaure:

coslcosﬂ - sinﬂ sinl t 1+tf sn

) 15 15 15 15 ) 91579 5
c0s 0.311sin 0.2[14sin 0.311 cos 0,211 —tg Ly, 30
1-tg 35t9 5

5. Haiitu yncioBoe 3Ha4eHUE BBIPAKCHUS:
. I il n 4l . 4T 21 21
A) 8sin tg? — ©0s — 20tg — B)sin —- ctg coszT 3tg 211

6. B xakoii yeTBepTU KOOPIUHATHOM IITOCKOCTH PACIIONIOKEeHA TOUKA?

A) 20 13,2
3 eIl

B)-2,9 -~

B) g E)0,4

7. Haiinute 3HaK 4yucia:

A)sin—ﬂ Ntg2,3
ot | M)cos(-

B)sin ry 5)

B)cos2,9 | E)ctg

71

9

8. HaiiTn 3HaueHHE BBIpA)KEHU:

A) arccos (-0,5) +arcsin (-0,5) | B)arcsinO+arccosO
BJarctgl-arctgy'3 INarcsin (-%) —arccos \/;




9. Pemnre ypaBHEHHE:

A)2cos x +/3=0
B)2sin x +v/2=0

1
B)th =- \/_§
Dctgx =+/3

1. Beipasutp yriiel B moisx /1:

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

2 BapuaHT

2. BeIpa3uts B rpagyCHON Mepe BEIMUYUHBI YIJIOB!

Il 211

R

)30 5
B)-211 E)— n
9

3. Hatimure 4ncioBoe 3Ha4

CHUC BBIPpAXKCHUS:

A) sin? ng 3tgll — ctg ?
511

m . ,0
B) 2cos —-sin® — + tg —
3 4 4

B) -2 ctg% +3co0s2I1 +sin %

m 411 1
I)ctg +cosz? +2tg

4. Berancaure:

. 5I1 nm .1 511
SIN—COS——SINn—COS—
18 9 9 18

B)

211 511
tg ?—tg E

20 511
1+tg ?tg E

5. HailiTu yncioBoe 3Hau€HHE BBIPAYKECHHUS:

. 3M, 51,5l
A) sin S tg—-cos”— 2ctg

6. B xakoii yeTBepTU KOOPIUHATHON IITOCKOCTH PACIIONIOKEeHA TOUKA?

A) 3 1131
4 611

52,7 |-

B) 52_11 E)-1,4

7. Haiimure 3HaK 4yucnaa:

711
6

A)sin % IMetg 3,7
b)cos 2,3 e (;ZI)
Bg-2 | P e

8. HaiiTi 3HaueHNE BRIpAKCHUS:

02 2 1 7 os™ 4etol
B)sin - tg - cos— 4ctg4

. 2 1
A) arcsin (- \/2—_) +arccos -

b) arccos (- \/;) +arcsin (-1)

B)arctg 1- arctg (-1)
Darccos (- %) —arctg (—1)

9. Pemnre ypaBHEHHE:




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

Kpurepum ouneHKu KOHTPOJbHOH PadoThI

Samanus banner IIpumeuanue
2 2 Kasxnpiii mpaBiIIbHBIN OTBET 2 Oasuia
348 12 Kasxp1it mpaBuiibHBIN OTBET 4 Oayuia
1,2,6,7 24 Kasx1ip1it mpaBMIIbHBIN OTBET 6 OaJJIOB
9 8 Kasxpiii mpaBmIIbHEIN OTBET 8 0asioB

MaxkcumanbHbIi 0am 3a paboty — 46 6ajiioB

HIkana nepeBoga 60a/1JI0B B 0TMETKH

OTMeTKa Yucyo 62,1108, He00X0AUMOE J1JI51 MOJYYeHHSI OTMETKH
« 5» (OTIM4YHO) 42-46
« 4» (xoporio) 33-41
« 3» (yAOBIETBOPUTEIHHO) 23-32
« 2 « (HEeyAOBIETBOPUTEIIHHO) MeHee 23

IIpakTnyeckas padora
Tema «IIpaBujia KOMOMHATOPUKI)

Heab: npoBepka 3HAHUN M NPAKTUYECKUX YMEHUU CTYIEHTOB.
1 BapuanT

1. [ToacunTaTh KOJIMYECTBO CJIOB JITMHBI 3 B andaBute u3 6 OyKs.

2.YenoBeky 3a1at0T 7 BonmpocoB. Ha Kakaplid U3 HUX OH OTBEYAET «Ha» WM «HET». CKOJIbKO UMEETCs
BapHaHTOB OTBETOB Ha BCE 7 BONPOCOB?

3. B andasute 15 6ykB. CKOIBKO MOXHO TOCTPOUTD CJIOB JUTMHOM 3 OYKBBI C HEMOBTOPSIOIIMMUCS
OykBamu?

4. CKOJIBKO CYILIECTBYET aHarpaMM Jjisl CJIOBAa MaTepUK?

5. 3a kpyrasiM cTosioM § "enoBek. HeoOxoanmo HaiTH YuCiio opouT.

6. Umeercs 6 masibunkoB U 6 1eBouek. COCTaBUTh KOJIOHHY U3 TIAp «MaTbYUK-I€BOYKA.
7.Kakum 4uciioM criocoOOB MOKHO BBIOpATh MOATPYIITY U3 S YeIOBEK U3 rpymibl B 11 demoBek?

8. Ha npsmoii B3sau 12 Touek. CKOJIBKO BCErO NOMYyYUIIOCh OTPE3KOB, KOHI[AMH KOTOPBIX SABIISIOTCS ITH
TOYKH?

9. Mano cinoBo KATACTPO®A. Haiitu uncio aHarpamm.

2 BapuaHT

1. [ToacunTaTh KOJIMYECTBO CJIOB JITMHBI 3 B ajdaBute u3 8 OyKB.

2.YenoBeky 3a7ai0T 5 BonpocoB. Ha kaxaplil U3 HUX OH OTBEYAET «Ha» Uiu «HeT». CKOJIIbKO UMEETCs
BapHaHTOB OTBETOB Ha BCE 5 BONPOCOB?




3. B andasute 13 6ykB. CKOJIBKO MOKHO TTOCTPOUTH CJIOB JITTHHOM 3 OYKBBI C HETIOBTOPSIOIIUMHUCS
OykBamu?

4. CKOJIBKO CYIIECTBYET aHArpaMM JJIsl CJIOBa OKEaH?

5. 3a KpyrabsIM cTosioM 7 uenoBek. HeoOxoaumo HaiTH 4ncio opOuT.

6. meetcst 6 MmasibunkoB U 6 neBouek. COCTaBUTh KOJIOHHY U3 Nap «MaJIbYUK-IEBOUYKAY.
7.Kakum 4nciaom crnoco60B MOXKHO BBIOpATh MOATPYIITY U3 4 YEIOBEK U3 TPYIIBI B 9 yenoBek?

8. Ha npsimoit B3simu 11 Touek. CKOJNIBKO BCETO MOTYYUIIOCh OTPE3KOB, KOHIITAMUA KOTOPBIX SIBJISIIOTCS 3TH
TOYKH?

9. lano cnoBo MATEMATHKA. HaiiTu yncino aHarpamm.
3 BapuaHT
1. [ToxcunTaTh KOTUYECTBO CIIOB ATUHBI 2 B andaBuTe U3 8 OyKB.

2.YenoBeky 3a1at0T 6 BonpocoB. Ha kaxplif 13 HUX OH OTBEYALT «a» UK «HEeT». CKOJIBKO UMeeTCs
BapHaHTOB OTBETOB Ha Bce 6 BOMPOCOB?

3. B andasute 14 6ykB. CKOJIBKO MOKHO TTOCTPOUTH CJIOB JITTHHOM 3 OYKBBI C HETIOBTOPSIOIIUMHUCS
OykBamu?

4. CKOJNBKO CYIIECTBYET aHArpamM JIsl CJI0Ba CTUKEP?

5. 3a kpyriabiM cTosioM 9 yenmoBek. Heo6Xxo1mMo HalWTH 9MCIIO OpOUT.

6. Imeercst 5 ManbuukoB U 5 1eBouek. COCTaBUTh KOJOHHY U3 Map «MaJIbYHK-IEBOYKaY.
7.Kakum 4nciaoM crnoco60B MOXKHO BBIOPATh MOATPYIITY U3 6 4eJIOBEK U3 Ipymiibl B 12 yenoBek?

8. Ha npsmoii B3sau 10 Touek. CKOJIBKO BCEr0 NOMYyYUIIOCh OTPE3KOB, KOHI[AMH KOTOPBIX ABIISIOTCS 9TH
TOYKH?

9. ano cmoBo DKOHOMUKA. Haiiti 4nciio anarpaMm.
4 BapuaHT
1. [ToxcunTaTh KOTUYECTBO CIIOB ATUHBI 2 B andaBuTe U3 6 OyKB.

2.YenoBeky 3an1aioT 4 BonpocoB. Ha kaxplif 13 HUX OH OTBEYALT «I1a» U «HEeT». CKOJIBKO UMeeTCs
BapHaHTOB OTBETOB Ha BCE 4 BONPOCOB?

3. B andasute 12 6ykB. CKOIBKO MOXHO TOCTPOUTD CJIOB JUTMHOM 3 OYKBBI C HEMOBTOPSIOIIMMUCS
OykBamu?

4. CKOJIBKO CYILIECTBYET aHarpaMM sl CJIOBa KHUTA?
5. 3a kpyriasiM cTosioM 6 yenmoBek. Heo0Xo1mMo HalTH 9MCIIO OpOUT.
6. Umeercs 5 MasiburkoB U 5 1eBoueK. COCTaBUTh KOJIOHHY U3 TIAp «MaTbYUK-I€BOYKAY.

7.Kakum 4nciaoM crnocoO0B MOXKHO BBIOpATh MOATPYIIY U3 7 4eloBeK U3 rpymisl B 10uenoBek?



8. Ha npsimoit B3simu 13 Touek. CKOJIBKO BCETO MOTYYUIIOCh OTPE3KOB, KOHIITAMU KOTOPBIX SIBJISIIOTCS 3TH
TOYKH?

9. Hano cnoBo CTATUCTHUKA. HaiiTu yncino aHarpamm.

Kpurepun oueHKH NpoBepoOYHOii padoThI

3anaHus basnel [Ipumeuanue
1-8 8 Kasxnprit mpaBuibHBIN OTBET 1 Gamn
2 Kasxnpiii mpaBiIIbHBIN OTBET 2 Oasuia

MaxkcumanbHbli Oam 3a pabory — 10 6asiioB

HIkana nepeBoga 60a/1JI0B B 0TMETKH

OTMeTKa Yucso 62,1108, He00X0AUMOE 1JI51 MOJYYEHHSI OTMETKH
« 5» (OTIMYHO) 9-10
« 4» (xopo1Io) 7-8
« 3» (YyAOBIETBOPUTEIHHO) 5-6
« 2 « (HEeyAOBIETBOPUTEIIHHO) MeHee S

KonTpoabHasi padora
IIpousBoaHasi pyHKuMH, ee IPUMEHEHUE.

Ieab: mpoBepka 3HAHWKA U MPAKTUYECKUX YMEHUU CTYACHTOB.
1 BapuanT

1. Haiiti mpon3BoaHyt0 GyHKITUU.

y=2x*-3x3+10x2-5

2. Haiiti mpousBoanyto GpyHKIMU (IeneHue).

Y

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

4. Haiiti mpou3BoaHYIO DYHKITHH.

F2x§+2x\/§+xiz

5. Haiitu mpon3BoiHyI0 GyHKIMH (YMHOKECHHE)!
y=(4x*+3)Vx

6. Haiitu mpou3BoaHyI0 GyHKINU.

y=sin (10x+11)

7. Haiiti mpon3BoIHYIO (DYHKITHH.

y= (3x+7)4




8. Haiitu nmpon3BoHyI0 HYHKIIUH:

1
F(X2+1)2

9. Haiiti mpon3BoiHYIO QYHKITHH.

y=Vx2 + 2cosx — 4
10. HaiiTi mpou3BoaHyI0 PYHKIUH (A€TIeHUE):!

3x2-2x+1

x2

2 BapuaHT
1. Haiitu npon3BOIHYIO (DYHKIIMH:

y=3x*4x3+6x>-10
2. Haiitu mpousBoanyto GpyHKIMU (IeneHue).

e
Y

3. Haiitu mpousBoHyto GpyHKIuM y=f(X) B TOUKE X
f(x)= 2x3-5x2+6x+1, Tie x=1

4. HaifTu npou3BOIHYIO (DYHKIIHH:

F3xg+x\/§+§3

5. Haiitu mpou3BoiHyt0 GyHKIMH (YMHOKCHHE)!
y=(3x*+5)Vx

6. Haiitu mpou3BoaHyI0 GyHKINU.

y=cos (7x+8)

7. Haiiti mpon3BOIHYIO (DYHKITHH.

y= (4x+5)

8. HaiiTi nmpon3BoAHYIO PYHKITUH:

1
F(X3 +4)2

9. Haiitu mpou3BOaHYIO GyHKIUU.

y=V2x3 + 3sinx + 3

10. HaiiTi mpou3BoHyI0 PyHKINH (AETIeHHE):!

 2x%+4x+7

x2



KpuTtepun oneHKH KOHTPOJIbHOI padoThI

3agaHus bannel [Ipumeyanue
1,3,4,6,7,8,9 7 Kasxnprit mpaBuibHBIN OTBET 1 Gamn
2,5,10 6 Kasxnpiii mpaBHIIbHEIN OTBET 2 Oasuia

MakcumanbHbIi 0at 3a padoty — 13 6ajsioB

Ikana nepeBoaa 0a/1J0B B OTMETKH

OtMmeTka Yucio 62,5108, HE00X0AMMOE 1JIs1 OJYUYCHHS OTMETKH
« 5» (OTIMYHO) 12-13
« 4» (xopomio) 10-11
« 3» (YIOBJIIETBOPUTEIIHHO) 7-9
« 2 « (HEYJOBJICTBOPHUTEIHHO) MeHee 6

KonTpoabnasi padora
Tema « M HOrOrpaHHUKM U TeJIa BPALLEHUs»

Ieab: mpoBepka 3HAHWNA U MPAKTUYECKUX YMEHUW CTYACHTOB.
1 BapuaHT

1. Haiitu mumommaab O0KOBOM MOBEPXHOCTH IMIHHAPA. Eciii paguyc ocHOBaHUS MJIMHIpA paBeH 3, a
BbicoTa 10. OTBET yKa3arh JAeJICHHBIN Ha T.

2. JInmiHa OKpY>KHOCTH OCHOBAHUSI IIUJIMH/IpA paBHa 7, BBICOTA IIUJIMHpa paBHa 4. HaiiTu momanb
OOKOBOW MOBEPXHOCTH IIJIMHJIPA.

3. [Tnomaas 60KOBOI MOBEPXHOCTH IMJIMHIPA paBHA 8 T, a TMaMeTp OCHOBaHUS IuiIuHApa 5. Haiitu
BBICOTY LIUJIMHIPA.

4. BeicoTa KOHYyca paBHa 6, a TuaMeTp OCHOBaHUs KoHyca paseH 11. Halitu muomane noaHou
MOBEPXHOCTHU KOHYyca. OTBET yKa3aTh JACJICHHBIN HA T.

5. HaiiTu momaab 0ceBOro ceueHus KOHyca, paanyc Kotoporo paseH 10, a o0pasyrolas KoHyca paBHa
17.

6. HaliTu momaab 0ceBOro ceueHus KOHyca, eciii o0pa3ymomnias KoHyca paBHa 14, a quaMmeTp OCHOBaHUS
KOHyca paBeH 16.

7. Anametp wapa paseH 19. Halitu muioma b NOBEpXHOCTH 1L1apa.
8.ITnomans Gonpmioro kpyra pasHa 23. HalTu miomaas MOBEPXHOCTH Iapa.

9. lanb! nBa mapa. Paguyc nepBoro mapa B mecTb pas 00JbIile paanyca BTOporo mapa. Bo ckonbpko pa3
IJI0LIAa/1b MOBEPXHOCTH NMEPBOTO I1apa OoJbliIe MO TOBEPXHOCTH BTOPOTo Hiapa’?

10. Bo ckoibKO pa3 yBeIUUUTCA IUIONIAb TIOBEPXHOCTH I1apa, €CIU YBEIUYUTh panyc mapa B 4 paza?

2 BapuaHT
1. Haifti mutomaaps O0OKOBOM MOBEPXHOCTH IMIMHApa. Eciin pagnyc ocHOBaHUS MJIMHIpA paBeH 6, a
BbIcoTa 7. OTBET yKa3aTh JI€JICHHBIN Ha T.




2. JInmiHa OKpY>KHOCTH OCHOBAHUSI IIUJIMH/IpA paBHA 9, BBICOTA IIUJIMHIpa paBHA 5. HailTu momanb
OOKOBOW MOBEPXHOCTH IIJIUH]IPA.

3. [Tnomaae 60KOBOI MOBEPXHOCTH IIJIMHIPA paBHA 14 7, a AuamMeTp OCHOBaHMs MmHapa 9. Halitu
BBICOTY IUJIMHIIPA.

4. BpicoTa KOHYyca paBHa §, a AMaMeTp OCHOBaHMS KOHYyca paBeH 13. HaiiTu mmoniaas moaHoM
MOBEPXHOCTHU KOHYyca. OTBET yKa3aTh JACJICHHBIN HA T.

5. HaiiTu miomaab 0ceBOro CeYeHUs! KOHYCa, paryc KOTOPOro paBeH 8§, a oOpa3yromas KOHyca paBHa
13.

6. HaiiTu momaib 0ceBOro ceueHus KOHyca, eciii o0pa3yromnias KoHyca paBHa 12, a quaMeTp OCHOBaHUS
KOHyca paBeH 18.

7. Anametp wapa paseH 17. HaliTu muiomaip TOBEpXHOCTH 1LIapa.
8.Ilnomanp 6ombioro kpyra pasHa 19. HaliTu miomaas NOBEpXHOCTH MIapa.

9. Hanb! nBa mapa. Paguyc nepBoro mapa B 1ecath pa3 0oblie paguyca BToporo mapa. Bo ckoibko pa3
IIOLIAa/1b MOBEPXHOCTH MEPBOTO I1apa OoJblile MO TOBEPXHOCTH BTOPOTo Hiapa’?

10. Bo ckoibKO pa3 yBeIMYUTCSA IUIONIAb TIOBEPXHOCTH 11apa, €CIIU YBEIWYUTh paanyc mapa B 9 paz?

Kpurepun onieHKM KOHTPOJIbHOM PadoThI

3agaHus bannel [Ipumeyanue
1-10 10 Kasxnprit mpaBuibHBIN OTBET 1 Gamn

MakcumanbHbIi 0asmt 3a padoty — 10 6as

Ikana nepeBoaa 0a/1/0B B OTMETKH

OTMeTKa Yucs10 62/510B, HEOOX0AMMOE 11l TOJYYEHHUS] OTMETKH
« 5» (OTIMYHO) 10
« 4» (Xopo1o) 8-9
« 3» (yIOBJIETBOPUTEIIHHO) 5-7
« 2 « (HEeY/IOBIIETBOPUTEIHHO) MeHee S5

KonTposbHas padora
Tema « IlepBooOpa3Hast pyHKIHH, ee IPUMEHECHHE)

Heab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUU CTYIEHTOB.
1 BapuanT

1. HaliTu Heonpeie1eHHbIN UHTErpajl
J(4x> + 5x* — 2x3 + 9x% + 4x + 5)dx
2. HaiiTu HeolnpenieeHHbIN UHTETPal
J(5x3 + 4x% — 6x — 7)dx

3. HaiiTu HeonpeneneHHbId HHTErpall




J((3x3 — 4x% + 5x) - 2x)dx

4. HaiiTu HeolnpeieJIeHHbIN UHTETpajl
J((4x3 = 5%% + x) - 3x)dx

5. HaliTu HeonpeieeHHbIA HHTErpall

8x° —6x*+2x3 +x2
2x2

J( )dx

6. HaiiTu HeonpeieneHHbI HHTErpall

4x5+3x*+2x3+5x2 +6x+10

J( )dx

X

7. HaliTi HeonpeieJIeHHbIN UHTErpal

1
cos?x

J3x3 + 4x*\x + Xiz + — e¥)dx

8. HailTu HeomnpeneneHHbId HHTErpa

1

sin2x

3
J(4x? + 5x% Vx + <+ + e¥)dx

2 BapuaHT
1. HaliTi Heonpeie1eHHbIN UHTErpajl

J(5x° — 6x* + 7x3 — 2x% + 5x — 6)dx
2. HaiiTu HeolnpeieeHHbIN UHTETpall
J(10x3 — 4% + 8x + 8)dx

3. HaiiTu HeonpeneneHHbIA HHTErpall
J((4x3 — 6x% + 5x%) - 3x)dx

4. HaliTu HEeonpeAeICHHbIN HHTErpa
J((2x3 — 10x? + x) - 4x)dx

5. Haiitu HeomnpeneIeHHbIN HHTErpal

6x° +4x*+8x3+4x%—6x
2x2

J( )dx

6. HaiiTu HeonpeieeHHbI HHTErpal

3x5+2x*—6x3+7x%—5x+11

J( )dx

X

7. HaliTu HeonpeieIeHHbIA HHTErpall

1
cos2x

Jx* + 5xPx + = — — e%)dx

8. HailTu HeomnpeneaeHHbIH HHTErpa



1

3 23 4 _ X
J(5x3 + 6x2 Yx + =~ o — e)dx
Kpurepun onieHKN KOHTPOJIbHOM PadoThI
3anaHus basnel [Ipumeuanue
1,3,4,6,7,8,9 7 Kasxnprit mpaBuibHBIN OTBET 1 Gamn
2,5,10 6 Kasxpiii mpaBmIIbHBIN OTBET 2 Oasuia

MaxkcumanbHbii 0am 3a paboty — 13 6ajiioB

HIkana nepeBoga 60a/1JI0B B 0TMETKH

OtMmeTka Ymucio 621108, He0OX0AMMOE JIsI MOJYYECHHS OTMETKH
« 5» (OTIMYHO) 12-13
« 4» (xoporio) 10-11
« 3» (YyAOBIETBOPUTEIHHO) 7-9
« 2 « (HEyAOBIETBOPUTEIIHHO) MeHee 6

KonTpoasHnas padora
Crenenu u kopuu. CreneHHast pyHKIUsA

Oobs3aTebHAA YACTD
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbvlil OMEEem U3 Yemulpex nPeod10HCeHHBIX.

1. Mexay KakuMu JBYMsI HaTypaJIbHBIMU YHUCIIAMH HAXOJIUTCS YUCIIO V19?
A)19u20;b)2u3;B)18ul19;IN)3u4.

2. OnpenenuTe KOpeHb ypaBHeHHUs X =125

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

3. Pacnonoxurte B IOpsAAKE BO3pACTAHUS YHCTA: 2; 3\/?' V17

A)2; 3/5; V17; B) 2; V17; 3/5; B) 3/5; 2; V17, IN) V17; 2; 5.

4. YMHOXas yucia ¢ OAMHAKOBBIM OCHOBAaHUEM, UX CTEIICHH. ..?

A) ymHoxaem; b) nenum; B) ckimanpiBaem; [') oTHuMaeMm.

Ilpu evinoanenuu 3a0anuii 5-8 3anuwiume x00 pewieHUA U NOAYYEHHbLIL OMmeem.
@338 . 429

26:48

5. Haiigute 3HaueHUE BBIPAKEHUS npu a=7.

(VI2+VB)’

N 104++96
6. HaiinuTe 3HaueHHE BBIPAKEHUS .
7. PaccTostHre oT HaOMIOAATENs, HAXOASIIErOCsl Ha HeOOIBION BRICOTE h KMIIOMETPOB Haf 3eMIIEH, 10

. = V2R
Ha0JII01aeMON UM JIMHUH TOPH30HTA BBEIYUCIISACTCS 1O (Gopmyie ! h, rae R=6400 km — pagnyc
3emiu. C Kako# BBICOTHI TOPU30HT BUJICH HA paccTOsIHUU 48 kuitoMeTpoB? OTBET BbIPA3UTE B KUJIOMETpaX.

8. Pemute ypaBHeHue —32—x=2.

JIOMOJHUTEJIbHAA YaCTh
Ilpu eévinonnenuu 3a0anun 9 3anuuiume xo0, 000CHOBaAHUE PeUleHUA U NOTIYYUEHHbLIL OMEent.

y = Vx
=X

9. Pemure rpadguvecky cucteMy ypaBHCHHIA: {

Kpurepun onieHKH KOHTPOJIbHOM PadoThI




Samanus banaer IIpumeuanue
1,2,3,4 4 Kaxxnpiii mpaBmibHbI oTBeT 1 Oamn
5,6,7,8 8 Kasxp1it mpaBuIbHBIN OTBET 2 Oaiia
9 3 Kasxp1it mpaBuiIbHBIN OTBET 3 Oasia

MakcumanbHbIi 0amt 3a padoty — 15 6assioB

Ikana nepeBoaa 0a/1/0B B OTMETKH

OtMmeTka Ymucio 0a110B, He0OX0AMMOE 1JIsI OJYYCHHS OTMETKH
« 5» (OTIMYHO) 14-15
« 4» (xoporio) 11-13
« 3» (yIOBJIETBOPUTEIHHO) 8-10
« 2 « (HEeY/IOBIIETBOPUTEITHHO) MeHee 7

KoHTpoJbLHas padoTa
Hlokazamenvnas hynkuusn

00s13aTeILHAA YACTD

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbvlil OMeEem U3 Yemulpex nPeodi0HCeHHbIX.
1. IIpu xakom 3HaueHny a GyHKIMS y=a* ObIBaCT Ha BCEH 00JACTH OMpeaeIeHus?

A)a=2; B)a=8,25; B) a=: I') a=/3.
2. Ha pucynke u3o0paxén rpaduk ¢pynkuun Buaa f(x)=a*. Haitnure 3nauenue f(2).
YA

5 ¢

f(x)=a’

X

0] .1
A) 25.;B5) 5; B) 32; I') HeT BepHOTO OTBETA.
3. ®yHkIMs 3a1aHa HOPMYITON: f(x)=(§)x. Yemy paBHo f(-2)?
A) 3 B)-4B) 4 ) V2

1 x—13

= =3.
4. KopeHb ypaBHEHUSI <9> ?
A) 12,5; B) 13; B) 14; T) 15.

Ilpu évinoanenuu 3a0anuil 5-8 3anuuwiume x00 peuwieHus U NOJIYYEHHbLIL Omeem.
5. Haiiute KopeHb ypaBHeHHs 3¥2-5%3%=12
6. CKOJBKO LIeJIbIX pelIeHrit uMeeT HepaBeHCTBo 1 <7%1<49?
L 25—8x—x2
7. Haligute Touky Makcumyma (QyHKIIUN Y= ’
8. B xome pacmama paaMOaKTUBHOIO M30TOMAa €ro Macca YMEHBIIAeTCs

[0 3aKOHY

m(t) =mg-271/T

’ roe mo— HadaJgbHas Macca HM30TOMa, {— BpEeMs, MPOIIEAIIee OT HadyaIbHOTO

MoMeHTa, T— nepuoj nojiypacrnajga. B HadanbHbIE MOMEHT BpeMeHu Macca uzorona 184 mr. Ilepuon ero
rmoytypacmnajaa cocrasisier 7 MuH. HaliguTe, uepe3 CKOJIbKO MUHYT Macca U30Tona OyaeT paBHa 23 Mr.

JIOmOJJHUTEJILHAS YACTh

Hpu eéblnonHeHuu 3a0anus 9 3anumume xod, oﬁocuoeanuepemenuﬂ u l’lOlelleHHblIZ omeem.



. —2x=0
9. Pemute rpaguyecku CUCTEMY YpaBHEHHIA: {y _ox— g

Kpurepun onieHKH KOHTPOJIbHOM PadoThI

Samanus baniaer IIpumeuanue
1,2,3,4 4 Kasxpiii mpaBmibHbIN oTBeT 1 Oamn
5,6,7,8 8 Kasxp1it mpaBuIbHBIN OTBET 2 Oaiia
9 3 Kasxnpiii mpaBmIIbHEIN OTBET 3 Oasuia

MaxkcumanbHbli 0am 3a pabory — 15 6ajiioB

HIkana nepeBoga 60a/1JI0B B 0TMETKH

OTMeTKa Yucsi0 62,108, HEOOX0AMMOE VISl TOJYYEHHUS] OTMETKH
« 5» (OTIMYHO) 14-15
« 4» (xoporo) 11-13
« 3» (YyIOBIETBOPUTEIHHO) 8-10
« 2 « (HEyAOBIETBOPUTEIIHHO) MeHee 7

KonTpoJbHas padora
Jozapughmul. Jlozapughmuueckas pynxkyusn
Oobs3aTebHAA YACTH
Ilpu pewtenuu 3a0anuit 1-4 3anuniume npasuibHbLIL OMEEN U3 Yemulpex NPedi0HCEHHbIX.

1. Kaxkas u3 ¢yHK1umii Bo3pacraer Ha Bceld 00J1acTu onpeneneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; T) f(x)=log1 x.
2

2. Ykaxwure 001acth onpenencuus Gy f(x) = 2x=3

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

1
3. Pacionoxxuth B mopsiake B03paCTaHI/I5[I logg s 4; logO 5 0,4, logg s "

A)loggs 4' logo s 0,4;log, 5 ; b) log 5 4;log, 5% logo 5 0,4;
B) log,, 5% logO 5 0,4;logg s 4 I') logg 5 0,4; logO 5 ; logos 4.

4. Halinute KOpeHb YpaBHEHUS 10g4 (5 x) - 2'
A)11;Bb)-11; B)-3;T') 3.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwteHus U NOJIYYEHHbLIL OMmeem.
5. Onpenenure 3HAUEHKE BEIpaxkeHns logg 2 + logg 3 + 210824,
6. YKaxxuTe HauMEHbIIEE 1[EJI0€ PEIICHNE HEPABEHCTBRA:

log;(6x — 4) > 2.

7. Haligute TOuKy MakcumMyMa (pyHKLIUU Yy = 81n (x + 7) — 8x+3.

8. Jlis oborpeBa MOMEIICHHS, TEMIIEpaTypa B KOTOPOM MOJepkuBaeTcss Ha ypoBHe Tn=15° depes
paanaTop OTOIUICHUS MPOITYCKAIOT TOpsuyro Boay. Pacxon mpoxoasiieit yepes TpyOy paauaropa BOJIbI m =
0,6 xr/c. Ilpoxoast mo TpyOe paCCTOHHI/Ie X, BOJa OXJIAXJAeTCs OT HadaiubHOW Temmepatypsl Tx=91° mo

T, — T, Br-c
x—a—logzﬁ C:4200 S
TeMnepaTprI T, npuuém Y Kr-°C_— remnoémrocts BOJIBI,
Y= 28 e
C— kodpdunuent Temnoobmena, a X = 0,8 _ nocrosmmas. Harigure, 1o xakoi

TeMriepatypsl (B rpagycax Llenbcust) oxmaauTcs BoAa, €Ciu JJIMHA TPYObl paguaropa paBHa 144 m.

JIOmOJJHUTEJLHAS YACTh
Ilpu évinoanenuu 3a0anua 9 3anuwiume x00, 000CHO8aAHUE PeUIeHUsA U NOJIYYEHHbLIL OMEem.




y + 2x = logz 135 — log; 5

9. Pemure rpadgudecku cucreMmy ypaBHeHI/II/II{ 2y —3x=6 .

Kpurepum ouneHKu KOHTPOJbHOH PadoThI

3anaHus basnel [Ipumeuanue
1,2,3,4 4 Kasxnprit mpaBuibHBIN OTBET 1 Gamn
5,6,7,8 8 Kasxpiii mpaBmIIbHEIN OTBET 2 Oasuia
9 3 Kasxp1it mpaBuIbHBIN OTBET 3 Oasia

MakcumanbHbIi 0as 3a padoty — 15 6assioB

Ikana nepeBoaa 0a/1/0B B OTMETKH

OTMeTKa Yucyo 6217108, HE00X0AUMOE 1JI51 MOJYYEeHHSI OTMETKH
« 5» (0TIMYHO) 14-15
« 4» (xopo1Io) 11-13
« 3» (yIOBJIETBOPUTEIHHO) 8-10
« 2 « (HeY/IOBIIETBOPUTEITHHO) MeHee 7

KonTpoJabHas padora
Mmuooscecmea. Inemenmot meopuu zpaghos
Oobs3aTebHAA YACTD
Ilpu pewienuu 3a0anuit 1-4 3anuniume npasuibHbLLIL OMEEN U3 Yemulpex NPedi0HCEHHbIX.

1. Kakas onepauus nzo0paxkeHa Ha Kpyrax Diinepa?

A B

A)E=AuB;bB)E=AnB;B)E=A\5T) E=A-B.

2. (1 6amn) Kakoit rpad npencraBieH?

A) nonueiit; b) Henonneiii; B) JIEPEBO; I') HyneBoi.

3. [TaTepo pabouux BCTPETHIINCH MIPH BBICAIKE IIBETOB B KIIyMObI. CKOJIBKO BCEro OBLIO CAENaHO
PYKOIIOKaTHI

A)10; b) 11; B) 5; ) 6.

4. Onpenenurte creneHb BEpLUIMHBI B:

A

E F

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

Ilpu évinonnenuu 3a0anuit 5-8 3anuuiume x00 peuieHus U NOYYEHHbLIL OMEem.

5. 1. Janbl 1Ba MHOKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummure u n3zodpa3ute
rpadudecku HoBoe MHOKeCTBO E: a) E= AU B ;0)E=ANB.

6. KonmuHsl 1py3bst 3aHUMAIOTCSI KAKUM-HUOY/Ib BUZIOM criopTa. 14 u3 HUX yBiekatoTcs pyrdomom, a
10 — Gacker6onoM. U TOJIBKO TBOE YBICKAIOTCS M TEM M IPYTUM BHIOM criopTa. CKoMbKO apy3ed y Tomu?»

7. Ha pucyHke — cxema JIopor, cBs3bIBarolnxX ropoackue napku A, b, B, I', J1, E. Ilo kaxxnoii nopore
MO>KHO JIBUTaThCsl TOJIBKO B OJHOM HampaBlI€HUH, YKa3aHHOM CTpelKoi. CKOJIbKO CYHIECTBYET pa3InYHbBIX
nyten u3 napka A B napk E?




B K
A \r \
=
B a

8. MoxHO 71 HapucOBaTh M300paKCHHBIM HA pUCYHKE rpad HE OTphIBas KapaHJall OT Oymaru u
MIPOBOJISL KAXK10€ PeOpO POBHO OAMH pa3?

JonmoHUTEJIbHAS YaCTh

Ilpu évinonnenuu 3adanus 9 3anuwiume x00, 060CHO8aAHUE PEUIEHUA U NOJIYYEHHbBLIL OMEem.

9. IlepByto WM BTOPYIO KOHTPOJbHBIE pabOTHl MO MaTeMaTHUKE YCIENIHO Hamucaiu 33 CTyIeHTa,
MEPBYIO WU TPEThIO — 31 CTyIEHT, BTOPYIO WIH TpeThio — 32 cTyaeHTa. He MeHee ABYX KOHTPOJIbHBIX
pabot BbmonHUIM 20 cTyneHToB. CKOJMBKO CTYIEHTOB YCIEHIHO PEIIMIM TOJBKO OJHY KOHTPOJIBHYIO
paboty?

Kpurepun onieHKM KOHTPOJIbHOM PadoThI

3anaHus basnel [Ipumeuanue
1,2,3,4 4 Kasxnprit mpaBuibHBIN OTBET 1 Gamn
5,6,7,8 8 Kasxpiii mpaBiIIbHBIN OTBET 2 Oasuia
9 3 Kasxp1it mpaBuiIbHBIN OTBET 3 Oaiia

MaxkcumanbHbIi Oam 3a paboty — 15 6ajiioB

Ikana nepeBoga 60a/1JI0B B 0TMETKH

OTMeTKa Yuco 62,1108, He00X0AUMOE 1JI51 MOJYYEHHSI OTMETKH
« 5» (OTIMYHO) 14-15
« 4» (xopor1o) 11-13
« 3» (yIOBJIETBOPUTEIIHHO) 8-10
« 2 « (HeyIOBIETBOPUTEITHHO) MeHee 7

KonTpoabHas padora
Teopus eéepoamnocmeii
I ¢apuanm

1. B norepee 1000 6miero. Ha nsate Ouneros nagaet Bearpsi 1000 py6, Ha naTHaanaTh OUIETOB —
500 py0, Ha nBaamnare Tpu Ounera — 200 pyo, Ha cTo ABaanaTh 6mneroB — 100 pyO, Ha TpucTa
6uneroB — 50 pyOuei, ocTanbHble 0e3 BhMrphima. KakoBa BEpOSITHOCTh BBIUTPATh OMJIET HE MEHEE
cTa pyosieit?




10.

B makere Tpuanare koHdpeT: 16 ¢ MOIIOYHBIM ITIOKOIAIOM U 14 ¢ TOphKkHM mI0KoIaa0M. KakoBa
BEpPOSITHOCTH BBIHYTh U3 TIAKETA:
a) KOH(GETY C MOJIOYHBIM IIOKOJIAJIOM

0) ¢ OeNBIM IIIOKOJIAJIOM

B xop3une 7 6enbix u 3 yepHbIX mapa. Haynauy BeiHUMAIOT 5 m1apoB. HaliTu BeposiTHOCTh TOTO, YTO
cpenu BHIOPaHHBIX IIAPOB OKaXKeTcs 3 OembIX mapa.

B nexe paboraror ABeHaALaTh MYXYHH U TpH >KeHIIUHEI. [lo TabenbHBIM HOMEpaM HayAauy
0TOOpaHbl BOceMb uenoBek. HaliTu BepOATHOCTH TOTO, YTO CPeld OTOOPAHHBIX JIUIl OKAXKETCS 1B
KEHIUHBI.

CryneHT npuIen Ha 3K3aMeH, 3Has uib 24 Bonpoca u3 30. KakoBa BEpoOsITHOCT TOTO, YTO
CTYICHT 3HaeT 00a BOmpoca, 3a/IaHHbIE €My 3K3aMEHATOPOM?

CryneHThI NOTY4YHIIM IIyTEBKU B 5 caHaTopueB. J[Ba cTyA€HTa B IEPBBII CaHATOPHIL, YETHIPE
CTYJICHTa BO BTOPOM CaHATOPHUM, MMATh CTYJICHTOB B TPETHIl CAHATOPUH, YETHIPE CTY/ICHTA B
YETBEPTHIA CAHATOPUM, MATh CTYJAEHTOB B MATHIMA caHaTOopuil. KakoBa BEpOATHOCTH TOTO, YTO TPHU
CTY/ICHTa MOEAYT OTIIBIXaTh B OJIUH CAaHATOPHUI?

J11st MpOM3BOICTBEHHOM MPAKTHKK HA TPUALIATH CTYACHTOB MpeaocTaBieHo 13 mect B Y e, 6 mecT B
Hedrexamcke, u 11 mect B Crepnuramake. KakoBa BEpOSTHOCTD TOTO, YTO TPH ONPECICHHBIX
CTYyJIEHTa MONAaAyT Ha MPAKTUKY B OJUH ropoa?

Y TypucToB 06110 7 6aHOK ¢ MsicoM, 4 OaHOK ¢ oBoIIamMu, U 9 GaHOK ¢ Kameil. Bo Bpemst gox s
HaJMKUCH Ha OaHKaX OBbLIM CMBITHL. TypHcTaM HY)KHO OTKPBITH Tpu OaHKu. KakoBa BEposSTHOCTD
TOTO, YTO BCE TPU OTKPHIThIC OAHKU OKKYTCS C PA3THUYHBIM COACPKIUMBIM ?

B marazun noctynuio 35 X0M0uIbHUKOB, 5 U3 KOTOPBIX HMEIOT 3aBOJICKOM edekT. CiaydyallHbIM
00pa3oM BEIOMPAIOT OJIUH XOJOAMIbHUK. KakoBa BEPOATHOCTB TOTO, UTO OH OyneT 6e3 nmedexra?
B xop3une naxoautcs 15 reo3nent, 4 mypyna, 5 npenei, 11 camope3oB, 4 ypoBHS U 2 pyJIETKHU.
Haiit BEposITHOCTB TOTO, YTO MPEIMET KOTOPHIH BEIHYT U3 KOP3UHBI OyACT:

a) ypOBHEM
0) npenbro
1I ¢apuanm

B notepee 1000 6uneros. Ha cemp 6unetoB nanaet Bemrpsii 1000 py6, Ha ABaanaTh OMIETOB —
500 py0, Ha nBaauaTh yeThipe ounera — 200 pyo, Ha cTo narHaauath Omieros — 100 py06, Ha 1BecTH
cembecsT ounetoB — 50 pyOeid, ocTanpHble 6€3 BRIMTphIia. KakoBa BEposATHOCTh BBIMIPATh OWIIET
HE MeHee cTa pyouneii?

B makere aBaamnaTte koHdeT: 13 ¢ MOJTOYHBIM IIOKOJAAOM U 7 C TOPHKUM IIOKOIa1oM. KakoBa
BEPOSITHOCTH BBIHYTh U3 ITaKeTa:

a) KOH(pETY C MOJIOYHBIM IIOKOJIAJIOM

0) ¢ OeNBIM IIOKOJIAJIOM

B xop3une 8 6enbix u 12 uepHbix mapa. Haynady BeiHuMaroT 6 mapoB. HaiiTi BeposTHOCTB TOTO,
YTO Cpelu BIOPAaHHBIX IIAPOB OKAXKETCs 4 YEPHBIX LIapa.

B nexe paboTaroT oAMHHAALATh MY>KUHH U YeThIpe *KeHIUHBI. [10 TabenbHbIM HOMEpaM Hayiaqdy
0TOOpaHbl ceMb uesioBeK. HaliT BepoATHOCTB TOTO, YTO CpeAu OTOOPAHHBIX JIUL] OKAXKETCS TPU
KECHIIUHBI.



5. CryneHT mpulien Ha SK3aMeH, 3Has Juilb 17 BorpocoB u3 20. KakoBa BEpOsSITHOCTh TOTO, UTO
CTYZIEHT 3HaeT 00a BOIIPOcCa, 3aJJaHHbIE MY IK3aMEHaTOpOM?

6. CTyneHThl NOJYYWIIU TYTEBKHU B 5 caHatopueB. TpH CTylieHTa B IIEPBbIA CAaHATOPHH, IIECTh
CTYJIEHTOB BO BTOPO CaHATOPH, IIATh CTYACHTOB B TPETUM CAHATOPUH, CEMb CTYJICHTOB B
YEeTBEPTHIM CaHATOPUH, /1Ba CTYJIEHTA B IISThIN caHaTopuil. KakoBa BEpOSITHOCTB TOTO, UTO TPU
CTYZEHTA [IOEAYT OTABIXaTh B OAMH CaHATOPUI?

7. Ay npou3BOJICTBEHHOM MPAKTHKH HA TPUALATH CTYACHTOB npeaocTasieHo 11 mect B Ye, 9 mect B
Hedrexamcke, n 10 mect B Crepnuramake. KakoBa BEpOSTHOCTD TOTO, YTO TPH ONPEICICHHBIX
CTYJCHTA ITONaayT Ha IPAKTUKY B OJUH ropox’?

8. ¥V typuctoB Obu10 6 6aHOK ¢ MsicoM, 8 OaHOK ¢ OBoIIlaMu, U 3 OaHKH ¢ Katiei. Bo BpeMs mox s
Ha/NUCHU Ha 0aHKax OblIM CMBITHL. TypucTam HYKHO OTKpBITh Tpu OaHku. KakoBa BeposSTHOCTB
TOT0, YTO BCE TPU OTKPBIThIC OAHKU OKAXKYTCS C Pa3IMYHBIM COACPKUMBIM?

9. B maraszun noctynuio 45 X0J0JUIBHUKOB, 9 U3 KOTOPBIX UMEIOT 3aBOACKO aedekt. CirydaitHbIM
00pa3oM BBIOMPAIOT OAMH XOJIOAWIbHUK. KakoBa BepOsSTHOCTH TOTO, YTO OH OyneT 0e3 nedexra?

10. B xop3une Haxonutcs 12 reo3nei, 2 mypyna, 4 npenu, 13 camope3os, 3 ypoBHs u 7 pynerok. Haiitu
BEPOSITHOCTh TOT0, YTO MPEAMET KOTOPBIN BBIHYT U3 KOP3UHBI OYy/eT:

a) ypOBHEM
0) apemnbio
Kpurepun onieHKH KOHTPOJIbHOM PpadoThI
3anaHus basel IIpumeuanue
1,9 2 Kaxnpiii mpaBmiibHbI oTBeT 1 Oamn
2,10 4 Kasxp1it mpaBuIbHBIN OTBET 2 Oasia
3,4,5,6,7,8 18 Kasxpiii mpaBmIIbHEIN OTBET 3 Oasuia

MaxkcumanbHbIi Oam 3a paboty — 24 6ajioB

HIkana nepeBoga 60a/1JI0B B 0TMETKH

OTMeTKa Yucsi0 62,108, HEOOX0AMMOE VISl TOJYYEHHUS] OTMETKH
« 5» (OTIIMYHO) 23-24
« 4» (xoporio) 17-22
« 3» (yAOBIETBOPUTEIHHO) 12-16
« 2 « (HEeYAOBIETBOPUTEIIHHO) MeHee 12

KontpoJbHas padora
3.12 Ypasuenusn u nepagencmea
Oos3aTebHAA YACTD
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHull OMEEM U3 Yemulpex nPeoioHCeHHbIX:
1. Kaxkoe u3 yncen sBisieTcss KOpHEM ypaBHeHHs logx(x+1) = 1
A)-1;b)2;B) 1;T)0.
2. Kakue u3 ypaBHEHHI UMEIOT 00Jiee OTHOTO KOpHs?
A) x2-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. Onpenenurte BUA ypaBHEHUS v —32-—x=2.

A) muneitHoe; b) kBagpatHoe; B) uppanmonansroe; [') parmonansHoe.
4. OnpesienuTe HauMeHbIIIEE HEJ0e PelleHHe HepaBeHcTBa 5¥2<1?
A)-3;B5)0;B)3;T) -4.




Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIY4EeHHbLIL OMeem.
5. Haiimute KOpeHb ypaBHEHHUS | x-3 | =2

{x -y=28,
6. PemmTe crctemy ypasHenuit | 2° % _ 16
I~ —5x
— <X
x—3

7. Pemnute HEpaBEeHCTBO

8. Pemure ypaBuenue (2x — 3)V3x? — 5x — 2=0

JIOMOJHUTEIbHAA YaCTh
Ilpu eévinonnenuu 3a0anusn 9 3anuuiume xo0, 000CHOBaAHUE PeUIeHUA U NOTIYYUEHHbLIL OMEent.

2sin®x — \/gcos (g —x) = 0.

9. Pemte ypaBHEeHUE . YKaXuTe KOPHHU 3TOr0 YpaBHEHUS,

3r
—37
MIPUHAIJICKALUE OTPE3KY 2
Kpurepum oneHKu KOHTPOJbHOH PadoThI
Samanus baniaer IIpumeuanue

1,2,3,4 4 Kasxnpiii mpaBmibHbI oTBeT 1 Oamn
5,6,7,8 8 Kasxp1it mpaBuIbHBIN OTBET 2 Oaiia
9 3 Kasxnpiii mpaBmIIbHEIN OTBET 3 Oasuia

MakcumanbHbIi 0at 3a padoty — 15 6assioB

Ikana nepeBoaa 0a/1/0B B OTMETKH

OtMmeTka Ymucio 621108, He00X0AMMOE 1JIsI MOJYYECHHS OTMETKH
« 5» (OTIIMYHO) 14-15
« 4» (xoporio) 11-13
« 3» (yIOBIETBOPUTEIHHO) 8-10
« 2 « (HEyAOBIETBOPUTEIIHHO) MeHee 7

3.2.2. 3axaHus 1J151 NTOTOBOI0 KOHTPOJISA (IK3aMeH)
1. O0mme noJI0OKEeHUA

(DOpMOﬁ arrecTauu 110 JUCHHUIIIIMHE SABIACTCA OK3aMCH. HUrorom skzamerna sSBAAETCS OLICHKa

3HAHUN ¥ YMEHHUI 00yJaromerocs: 1mo naTuOauIbHON MIKae.

YcaoBusi npoBeieHUs IK3aMeHa

OK3amen TIPOBOIUTCS 10 BapUaHTaM.

KonnuectBo BapuaHTOB - 6.

3aaHus MpenycMaTpuBaloT OJHOBPEMEHHYIO ITPOBEPKY YCBOEHHBIX 3HAHWN U OCBOEHHBIX YMEHUU MO BCEM

TEMaM IIPpOorpaMMmal. OTBeTHI npeaoCTaBIAOTCA MUCbMCHHO.




O6opynoBanue: Oymara, pydyka, KapaHjall, JUHEWKa, BapUaHT 3aJlaHMsl, CIPaBOYHAs JUTEPATYPA,
MHUKPOKAJIBKYJIATOP.
2. KoHTposbHO-0oneHOYHbIe MaTepuabl (KOM)
HNHcTpykuus 1y 00y4alomMXcsl MO BbINOJHEHUI0 IK3aMEeHANMOHHOM padoThI

Ha BrImomHeHne MUChbMEHHOHN SK3aMEHAIIMOHHON PabOTHI M0 MAaTeMAaTHKE NAaeTcs 4 aCTPOHOMHYECKUX
gaca (240 MuHyT).

DK3aMeHaI[MOHHAsl paboTa COCTOUT U3 2-X YacTei: 00sS3aTeNbHON U TOTIOTHUTEILHOM.

OO0s13aTenbHAs YaCTh COJIEPIKAT 3a/IaHUsI MUHUMATBHO 0013aTEIBHOTO YPOBHS, a JOMOJHATEIbHAS YaCTh
— 00JIE€E CIIOKHBIE 3aJaHU.

[Tpu BbIMOTHEHUH OOJBIIMHCTBA 3aJaHUM 00sA3aTeNbHON YacTu TpedyeTcsl MPeACTaBUTh X0/ PEIIeHUs 1
yKa3aTh TOJIy4eHHBIM OTBET. TONBKO B HECKOJIBKMX 3aJaHUsX JOCTaTOYHO NPEACTaBUTh OTBET. 3a
MPABIWJIBHOE BBIMIOJIHEHUE JIIOOOTO 3a/laHus W3 00s3aTeNbHOM 4YacTH BHI mMojdydaere onuH Oamin. Eciu Bel
MIPUBOJIUTE HEBEPHOE PElLlICHUE, HEBEPHBIM OTBET WJIM HE MPUBOAUTE HUKAKOTO OTBETA, nojy4yaere O 6aos
3a 3a7aHue.

[Tpu BeIMOTHEHNH TI000TO 33aaHUS JOTIOJTHUTEIHLHONW YaCTH HEOOXO0JUMO MOAPOOHO ONHUCATh X0 PEUICHHS
U JJaTh OTBET.
[IpaBunbHOE BHITIOJHEHHE 33/TaHHH JTOTIOJIHUTEIILHON YacTH OLICHUBAETCS 2 OajyiaMH.

banbl, mosy4eHHbI€ 3a BCE BBIIOJHEHHBIE 33/I1aHUSI, CYMMUPYIOTCSI.

[TocrapaiiTech MpaBUIIBHO BBIMOJHUTH KaK MOXKHO Oouiblie 3aJaHuil M HaOpaTbh Kak MOXKHO OOJIbIle
0aoB.

Ilepeo nauanom pabomuvl 6HUMAMENLHO O3HAKOMbMECHL CO WIKANOU nepeeooa Oallos 8 OmMemKu U

obpamume HUMAHUeE, YMO HAYUHAMb pabomy ciedyem ¢ 3a0anuil 00s3amenrbHOU Yacmu.

IlIkana nepesooa 6a1106 6 ommemKu no NAMUOANTLHOU cCUCmeEMe

Yucsio 06a/10B, HEOOX0AMMOE VISl TOJTYYEeHU S
OTtMmeTKka OTMETKH
«3» (YIOBJIETBOPUTEIHHO) 8-11
«4» (xopor1o) 12-18
«5» (OTAMYHO) 19-20

Kemaem ycnexon!
1 BapuanT
OO0s3aTenbHast 4acTh.

3amanwue 1. (16amr) Jommap crout 80 pyoueii. Kakoe Hanbosbiiee KOJUYECTBO T0UIAPOB MOKHO KYITUTh Ha
1500 py6neit?



3amanue 2.(1 ©Oamr) HapucyHke >XUPHBIMH TOYKAMH TIOKa3aHO CYTOYHOE KOJIUYECTBO OCAIKOB,

BbInmagaBmux B Kazanu c 3 o 15 ¢epans 1909 roaa. 1o ropu3oHTanM yka3bpIBalOTCS YUCIa Mecsa,
MO BCPTUKAJIN — KOJIMYCCTBO OCAaJAKOB, BLIIIABIIUX B COOTBGTCTBYIOH_II/Iﬁ ACHb, B MUJIJIUMCTpAx. IL]BI
HarJIsiTHOCTU JKUPHBIE TOYKM HAa PUCYHKE COEIHMHEHbI JHHHEW. OnpeaenuTe Mo pUCYHKY, CKOJbKO THEH
13 JAHHOTO NepHOoJia HE BbINAaio OCAIKOB.

N A /
A ANy
TN AN,

8 2 10 11 1z 13 14 15

3ananwue 3. (1 6amn) Ha kieruaroii Oymare ¢ kieTkamu pazmepom 1 cM X 1 cm u3o0paxen pom6. Haiigure

Cro miomanb, 3alrIrTC OTBCT B KBAJI[PATHBIX CAHTHUMCETpAaXx.

3amanue 4. (1 6ay) CtpoutenbHON Opuraae Hy)KHO TproopecTr 50 KyOOMETPOB CTPOUTEIHLHOTO
Opyca y 0JTHOTO U3 TpeX MOCTaBIIMKOB. KakoBa HaMMEHbIIIasi CTOUMOCTh TaKOW TTOKYTTKH

¢ 10cTaBKo# (B pyosisax)? LleHbl v ycIoBHS yKa3aHbl B TaOIHIIE.

Ilena 6pyca CTtoumMoCTh JlonoHUTEIbHBIE
ITocTaBmuk
(py6. 3a Im%) JIOCTaBKH YCIOBHSL
A 3500 9900 -
B 4500 7900 I[Tpu 3axa3e Ha cymMMy OosbliIe
150000 py6. mocraBka OecriiiaTHO
B 3600 7900 I[Tpu 3axa3e Ha cymMMy OosbliIe
200000 py6. mocraBka OecriaTHO

3aganue 5. (1 6ann) Haiinute kopenb ypaBHeHus 52 2 = 625



3ananue 6. (1 6amut) Haiinure a u3 paBenctsa F=ma, ecnu F=282 u m=94.

o log, V45
3amanue 7. (1 6amn) Haitaure 3HaueHUE BBIpaKEHUS log;—%.
2

3anmanue 8. (1 O6amn) Ha pucynke uzoOpaxen rpadguk auddepeHuupyemoit pyHkimu y = f(x). Ha ocu
abcicc oTMEYeHBI AeBATh Touek: x1, x2, x3...x9. Cpeau 3TUX TOYEK HAWIUTE BCE TOYKH, B KOTOPHIX
npou3BoHast GYHKINH f(x) oTpHIlaTeIbHa. B OTBETE YKa)KUTE KOIMYECTBO HAHJCHHBIX TOUCK.

y
| ; ||
AN y=1f(x)
AN a
Ll Nalal AL TN
X Xy X3 X4 \\: : 0 X7 Xy | Xg x
4

JlonomHUTENbHAS YaCTh.

3ananue 9. (2 6anna) Haiinure 06BEMm konyca (B cM?), paauyc OCHOBaHUS KOTOPOTO paBeH 7,5 cM, a
JnuHa obpasyromeit — 12,5 cm.

3anmanue 10. (2 6amta) B cpennem u3 50 nmpousBenéHHbIX 6aTtapeek 2 HeucnpaBHbl. KakoBa BEpOSTHOCTH TOTO,
YTO CIy4ailHO BHIOpaHHAs B MarazuHe OaTapeiika OKaXeTcsi HCIIPaBHOM?

3ananue 11. (2 6anna) Teno ausxercs mo 3akoHy S(f) = 4x*> — 6x+3.  Omnpenenute, B KAKOH MOMEHT
BpEeMEHU CKopocTh Oyner paBHa 10.
3aganue 12. (2 6amna) Pemnts ypasuenue 2 + cos?x - 3 cos x=0
3amanue 13. (2 6annma) /IBa BemocureancTa OJHOBPEMEHHO OTNPAaBMIUCH B 117 KUIOMETPOBBIN MpoOer.
[TepBrIit exan co CKOPOCThIO, HA 4 KM/4 OOJIBINEH, Y4eM CKOPOCTh BTOPOTO, U PUOBLT K (puHMIITY Ha 4 yaca
panbie Broporo. Haiimure cKOpocTh BENOCHIIEIUCTA, TMpHIIEAero kK Guaunry BropeiM. OTBET naiiTe B

KM/4.

3x+y=3

3amanue 14. (2 6anna) Pemmre cucremy ypaBHEHUH .
log,(5x+4y)=log,(y+5)

2 BapuaHT



O0s13aTenbHast 4acThb.

3ananue 1. (1 6amn) [Tauka 6ymaru “benee cuera” crout 300 pyoneit. Tumyp npumén B Mara3u 3a
Oymaroi, umest B kapmane 10000 py6seii. Kakoe HanbompIiee KOIMYECTBO MaYeK ITOM OyMaru CMOKeT
Kynuth Tumyp?

3anmanue 2. (1 6amn) Ha pucyHke >KUpHBIMH TOYKaMHU MTOKa3aHa CpeIHEMECSIHAs TeMIIeparypa
Bo3ayxa B Coum 3a kaxaeiid Mecal] 1920 roga. [1o ropu3oHTanu yka3pIBalOTCA MECSIbI, IO BEPTUKAIH -
TeMiiepatypa B rpaaycax Llenbcus. Jlist HarysiAHOCTH KUPHBIE TOUKH CO€IMHEHBI JIMHUEH. OnpenenuTe mno
PUCYHKY HAaUMEHBIIIYIO CPEAHEMECSYHYIO TEMIIEpaTypy B mepuo; ¢ Mas o nekadbps 1920 roga. OtBeT
naire B rpanycax Llenbcus.

°C
20

12
8

4
0

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

3amanwme 3. (1 6am) Ha xnerdaroit Oymare ¢ kieTkamu pazmepom 1 cm x 1 cMm n300paxeHa

Tparenus. HaﬁHHTC CTo Iiomanb, 3aluInTC OTBCT B KBA/IPATHBIX CAHTUMCTPAX.

3amanue 4. ( 16amt) B TaGnuie yka3zansl 1ieHbI (B py0.) Ha yCIyTrH aBHANIEPEBO3KH IMACCAKUPOB
SKOHOMHUYECKOI0 KJ1acca 1o Mapupyry MockBa — PuM 4eTsIpex pa3sHbIX aBUAKOMITAHUH.

Croumocts CrTOoMMOCTH

CronMocTh
ABHaKOMIIAHHUSA NMpoBo3a NUTAHUA
omJsiera
O0araxa Ha 0opTy
Asponpyr 8500 becruiatno becmuiatno
Diip Xonmu 3400 3000 1000
[MTonér 3500 2500 700

Kpbuibs 6500 becninatHo 500



Omnpenenure, CKOJIbKO pyOJiel HY)KHO 3aIlJIaTUTh 32 CaMbli JACIIEBbIM OUIIET, €ClIM MyTEeHIeCTBEHHUK
IUTAaHUPYET CAATh Oaraxk u 3aka3aThb MUTAHUE Ha OOPTY.

3aganue 5. (1 6amn) Haiiaute kopens ypasuenus 2! "= 16.

3amanwue 6. (1 6amn) Haiinute F u3 paBenctBa A=F-S-cosa, ecin cosa=§, S=12, A=36.

Bananue 7. (1 6amwr) Haitaure 3Hauenue Boipaxkerns 3108312 -]

3amanme 8. (1 Gamm)Ha pucynke mzobpaxeH rpaduk auddepenuupyemon ¢yHknuu y = f(x). Ha ocmu
abcrcc oTMeueHsl JeBATh Todek: x1, x2, x3...x9. Cpenu 3TUX TOYEK HaWIUTEe BCE TOYKH, B KOTOPBIX

npou3BoHast GYHKINH f(x) oTpHIlaTeIbHa. B OTBETE YKaKUTE KOJIMYECTBO HANJCHHBIX TOUCK.

[ |
{ /r : N y=f(x)
X ]xg 1.753 X4 Yj\? Txﬁo j.-357 lxs lxq\ x
e

JlonomHUTENbHAS YaCTh.

3amanwne 9. (2 6aymma) Haliqure nimmHy oOpa3yromeii mpsMoro KoHyca ¢ BRICOTOH, paBHOU 10 cMm, 1
TUAMETPOM OCHOBAHWsI, paBHBIM 15 cM. OTBET 3anuIINTE B CAHTUMETPAX.

3ananue 10. (2 6anma) Y Mammu 15 dumex: 5 ¢ kpacHbIMU 3BE31aMH, OCTaIbHBIC C 30JI0THIMU. Maima
HayTaJl BEIOMpaeT u3 kapmana ¢puimky. Haligure BeposiTHOCTh TOTO, 4TO ATO OyzeT (hHIlKa ¢ 30JI0THIMHU

3BE3IaMH.
3ananue 11. (2 6anna) Teno aBmxkercs 10 3akony S(f) = 4x? — 2x + 1.

Omnpenenure, B KaKO MOMEHT BpPEMEHH CKOpPOCTh Oyaer paBHa 6.

3ananue 12. ( 2 6amna) Pemnts ypasuenue 2 tg2x — tgx-3=0

3amanue 13. (2 6amra) Karep mporen mpoTHB TeUEeHUs] PeKH 72 KM M BEPHYJICS B ITYHKT OTIIpaBJICHUS,

3aTpaTWB Ha OOpaTHBIM MyTh HAa 6 4acoB MeHbIIe. HaiiauTe CKOpOCTh TEYCHUS, €CIIM CKOPOCTh Karepa B

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

4x—y=12
log,, 3x =log,, (y+1)

3anmanue 14. (2 6amna) Pemmre cucremy ypaBHEHHIA.

3 BapuaHT

O0s3aTenpHast 4acTh.



3ananue 1. (1 6amn) Croumocts TeTpanu 32 pyoms. Uepes mMecsn oHa yBenuuuiach Ha 5%. CKOJIBKO
pyOnelt cTama CTOUTh TeTpaab MOCE YBEIIMUCHHUS IICHBI?

3anmanue 2. (1 6amr) Ha rpaduke mokazaHo CyTOYHOE KOJIMYECTBO OCaAKOB, BhmaBiux ¢ 1 mo 11 deBpas.
[To ropr30HTaNIM YKa3bIBAIOTCS YKCIIa MECsIa, 0 BEPTUKAIN — KOJIWYECTBO OCAIKOB B MM, BBITIABIIICE B
COOTBETCTBYIOIIHH NeHb. OnpeaenuTe mo rpaduKy HauOoIbIIee KOJINIECTBO OCAIKOB, BBIMABIINX 32 JICHb B

3TOT MIEPHO/I.

MM,
10

JAA

/
5 !!

|
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1 2 3 456 7 8 91011 "

3anmanue 3. (1 6amn) [Inan mectHOCTH pa3OuT Ha KieTku. Kaxnas kierka obo3Havdaer kBaapaT 1 mx1 m.
Haiinure mepumetp ydacTtka, n3o0paxéHHoro Ha miane. OTBeT JaiiTe B MeTpax.

3ananue 4. (1 6ann) [lets mmaHupyeT MOKYNKY XOJOAUIBHUKA Yepe3 OJUH U3 TPEX UHTEPHET-Mara3uHoOB.
Ilens! 1 ycnoBHs JOCTaBKU MPUBEAEHBI B TaOIHLIE.

HNurepHer- Croumoctsp Croumoctsp JonoHUTEIBHBIE YCIOBHA
MarasuH X0JIONJILHUKA AOCTABKH
(pyo.) (pyo.)
1 20 000 400 —
2 20 500 550 [Ipu 3aka3ze Ha cymmy cBbime 20 000

py0. mocTtaBka OecriiaTHasl.

3 19 950 200 [Ipu opopMieHnr TOCTaBKU CKUAKA HA
BeCh uek 2%.

Ckoubko py0siei Hy)KHO 3aIUTaTUTh 3a CaMyIo JCIIEBYIO MOKYIKY C JOCTaBKOM?

3ananue 5. (1 6amn) Haiinure xopens ypaBHeHns 7220 =49,

3ananue 6. (1 6amt) B tpeyronbanke ABC yron C paBen 90°, cosA =4/5 . Haiinure sinB.

3amanue 7. (1 6amn) HaitnuTe 3HaueHUE BhIpaKEHUS TTogss



3amanue 8. (1 6ayn) Mcnonb3ys rpaduk ¢pyaknun y= f(X)(cM. puc. HUXKE), ONPEACIIUTD: MPU KAaKUX
3HaueHMX X, f(X)>0 u mpu Kakux 3HaYeHMsIX X, f(X)<0

|
w
o

JlonoaHUTEIbHAS YacTh.
3amanue 9. (2 6ayma) B mpaBunsHO# TpeyronasHoi mupamuae SABC K — cepenuna pebpa BC, S —
BepmnHa. M3BecTHO, 4T0 AB = 6, a omaab 60koBoOM moBepxHOCTH paBHA 270. HalimuTe nuHY OTpe3ka

SK.

3amanue 10. (2 6ama) babymka ucnekna 36 mMUPOKKOB: 6 ¢ TOBUIOM, 12- ¢ KamycToOH, a OCTAJIbHBIC — C
kaptomkoi. [lerss Hayran BbIOMpaeT OAMH MHPOXKOK. HailimuTe BEpOSTHOCTH TOTO, YTO OH OKAaXKETCS C

KapTOLIKOM.

3amanue 11. (2 6amia) Teno nBUXKeTCsA MO MPSAMOU TaK, YTO PacCTOSHUE S OT HA4YaJbHON TOUKH

M3MeHsieTcs 1o 3akoHy S = 10¢ — (M), Tiie ¢ - BpeMsl ABMKECHHUS B CEKyH/IaX.

Haiigute ckopocTs Tena uepes3 3 ¢ nocie Hadana JIBUKEHUS.

3aganue 12. (2 6amna) Pemuts ypasuenue:3sin?x- 7sinx+4=0

3amanue 13. ( 2 G6amma) MoTtopHas Jiofka mpolia NpoTUB TedeHus peku 140 KM u BepHynach B MYHKT

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

JIOJIKH B HETIOJIBMKHOM BoJie paBHa 12 kM/4. OTBeT qaiiTe B KM/4.

3ananue 14. (2 6amna) Pemmre ypaBHeHue: %

7x—49

4 BapuaHT



O0s3aTenpHas 4acThb.

3ananue 1. (1 6amt) ApOy3sl mponatores o 95 pyo6ieii 3a mTyky. Kakoe Hanbobiee KoimuecTBo apOy30B
CMOJKET KyNmuTh AHTOH, €ciIi B kKapmaHe y Hero 1700 pyOmnei?

3amanue 2. (1 6amm)Ha rpaduke mokaszan nmporiecc HarpeBaHus HeKoToporo nmpudopa. Ha ocu aGermce
OTKJIAAbIBACTCS BPCMA B MUHYTAX, MIPOMICAIICC MOMCHTA BKIIFOUCHU S HpH60pa, Ha OCH OpJAUHAT —
Temrneparypa npubopa B rpaaycax Llenscust. Onpenenure no rpaduky Temmeparypy (B rpaaycax) npubdopa

gyepe3 8 MUHYT Mociie Hadaia paboThl.
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3anpanwue 3. (1 6ann) Haiinure miomans TpeyroiabHUKa, H300paKEHHOTO HA KJIeTYaToil Oymare ¢ pazMepom

kieTku lecm X 1em. OTBeT faiiTe B KBaApaTHBIX CAHTUMETpax

3ananue 4. (1 6amn) g nposeneHus 6ankeTa HeoOxoaumo 3akazatb 2000 MUPOKHBIX Yy OTHOTO U3 TPEX
nocTaBiuKoB. [InpoxkHbIe ymakoBbiBatoTcs B KopoOku 1o 50, 100 u 250 mryk. LleHs! U 1OTIOTHUTEIBHBIC
YCJIOBUS IPUBEICHBI B TAOJIHIIE.

MocTaswuy | STOMMOCTE KOpoGkM | KonW4YecTBO NMPOMHBIX B [loNonHUTENLHLIE YCNOBHA
NAPoXHBIX [pyo.) Kopobre (wr.)
A 1400 50 Het
B 2600 100 Mpu AaKkase TOBAPA CBEIWE 15
KopoDoK AefcTEYET CEMOKa 15 %.
B 2900 250 Het

Ckomnpko py0seil Heo6X0AUMO 3aIUIaTUTh 33 CaMyI0 JIEHIEBYIO MOKYIKY MUPOKHBIX, €CJIN 3aKa3 OyAeT
C/IeJIaH Y OJTHOTO MOCTaBIINKa?

3ananue 5. (1 6amn) Haitnure kopens ypaBHenus 3%~ 12=9
3aganue 6. (1 6amn) B tpeyronsauke ABC yron A pasen 60°, a yron B pasen 30°. Haiinure AC, ecniu AB

paBeH 18 cm. OTBeT paiite B cM.

3ananue 7. (1 6amr) Haiinure 3HaueHNE BRIPAKEHUS: g6

3ananue 8. (1 6amr) Ucnons3ys rpaduk Gpyrakuuu y= f(X)(cM. puc. HUKe), OpeeuTh



MPOMEXKYTKH BO3PACTAHMS M YObIBaHUS (DYHKIIUH:
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JlomonmauTeNbHAS YaCTh.

3ananue 9. (2 6amna) Haliaure momans 60K0BOM MOBEPXHOCTH MPABUILHOM TPEYTOJIbHONM MUPAMU/IBI, €CIIH
. 2

MIEpUMETP €€ OCHOBAHUS paBeH 48 cM, a armodema paBHa 18 cMm. OTBET aliTe B CM”.

3amanue 10. (2 6anna) B nBerounoMm marasuHe ecTh 15 opxuueil: 5 KpacHbIX, 7 O€NbIX, a OCTaJbHBIE —

cUpeHeBble. B mepuoj, korja oHM HE LBETYT, OHHM BBINIAJIAT OJMHAKOBO. Haliaure BEpOSTHOCTH TOTO, UTO

cnyqaf/'IHo BBI6paHHa$I OpPXHUACA OKAKCTCs CHpCHCBOﬁ.

3amanue 11. (2 6amna) MarepuanbHasi TOUKa ABMYKETCS TIPSIMOJIMHEWHO TI0 3aKOHY

1 3 2 .
x(t) = gt + 5"+ 25¢, rie x—pacCcTosAHUE OT TOUKU OTCUETA B METPAX, —BPEMsI B CEKyHaX, U3MEPEHHOE C
MOMEHTA Hayalia JIBIKEeHUs. B kKakoli MOMEHT BpeMeHH (B CEKyH/Iax) €€ CKOpocTh Oyzaer paBHa 64 m/c?

3aganue 12. (2 6amna) Pemmts ypaBHeHue: 5cos?x -8cosx+3=0

3amanue 13. (2 Oamn) MoTtopHast joAka MpoIUia MPOTHB TedeHUs pekud 80 KM M BEpHyJach B IYHKT
OTIIPABJICHMS, 3aTPATUB HAa OOpaTHBINM MyTh Ha 2 yaca MeHble. Halijure CKOpOCTh JIOAKH, €CJIM CKOPOCTh

TeueHus paBHa 1 kM/4. OTBeT gaiiTe B KM/H.

3ananue 14. (2 6amia) Beraucants 3HaueHue BolpaxkeHns: 310837 +49log7 V13
Bapuant Ne 5.
Oobs13aTebHAsI YACTh.

3amanue 1. (1 6amur) Py6Gamka crout 700 py6. XKens npumén B marasun ¢ 3300 py6reii B kapmane. Kakoe
HauOosbIIee KOJINYECTBO pyOarek CMOJKET KYIHTb Kena?

3amanue 2. (1 6am1) Ha rpaduke m3o0pakeHa 3aBUCUMOCTh CKOPOCTH JBHKEHHUS PEHCOBOro aBTOoOyCa Ha
MapuIpyTe MeXay ABYMsl TOpoJaMH OT BpeMeHHU. Ha BepTHUKaibHON OCH OTMEUYeHa CKOPOCTh B KM/4, Ha TO-
PHU30HTAIBHOM — BpeMsI B yacax, IMpoIIe/iee ¢ Hayajia JBHKECHHUS aBTo0yca.



100
80
60 /

\ \
- {/ i
0

0
1 2 3 4 5

[Monp3ysck rpaguKoOM, TOCTaBETE B COOTBETCTBHE KKIOMY MHTEpBAy BPEMEHU XapaKTEPHCTHUKY JIBUKE-
HUS aBTOOYyCa Ha 3TOM UHTEpBAJIC.

MHTEPBAJIbI BPEMEHU XAPAKTEPUCTUKU ABUXEHU A
A) mepBbIi Hac MyTH 1) Obu1a OCTaHOBKA AMUTENBHOCTHIO 30 MHHYT
b) BTopoii uac mytu 2) ckopocTh aBTOOYCa He oIyckaiach Huxe 20 Km/g
B) tpeTwuii vac mytu 3) ckopocTh aBTOOYCa He TpeBbImana 60 km/4
I') weTBepTHIif yac myTH 4) ObuTa OCTAaHOBKA JUTUTEIBHOCTHIO 15 MUHYT

B Tabnuiie mox kaxaoi OyKBOW yKakUTe COOTBETCTBYIOIIHNIA HOMED. A B IB r

3amanwue 3. (1 6amn) Ha knerdaroit Oymare ¢ kieTkamu pazmMepoM 1 cMm X 1 cM u300pakeH MHOTOYTOJIbHUK.

Haiinure ero miomasap, 3aMUIIATEe OTBET B KBAAPATHBIX CAHTHMETPAX.

3anmanue 4. (1 6awn) LkonbHOM cTOI0BOI HEOOXOAMMO KYUTH 250 TUTPOB COKa Y OAHOTO U3 TPEX
MOCTAaBIIUKOB. L{eHBI 1 yCIIOBHS JOCTABKU MPUBEICHBI B TAOIHIIE.

MocTawmk | CTOMMOCTE coka CroumocTe [lononHuTensHele ycnosus
(py6.3anurp) | nocraskm (py6.)

A 35 1000 Het
ﬂplﬂ JdKdse To6apa CebILe

B 34 1200 7000 pybnei — nocTaska
BecnnartHas
an Jakase TDBapﬂ CBbILLe

B 32 1500

9000 pybnei — gocTaeka
BecnnaTHanA.

Ckonpko py0reit HeoOX0AMMO 3aIIaTUTh 33 CaMYIO ICHIEBYIO MOKYIKY C TOCTaBKOM?

3ananue 5. (1 6amn) HaitnuTe kopens ypaBHenus 224 7% = 8%



3amanwue 6. (1 6amn) Haiiaure kopens ypaBuenus logs (6 — x)=logs 2

3amanue 7. (1 6ann) Haiinure 3Hauenue Beipaxkenus : 2log, 8 +logs 25 + 1g 100

3amanue 8. (1 6amn) TeneBuzop y Jluapl criomancs U MOKa3bIBaeT TOJNBKO OJIWH CIIy4alHbIN kaHa. Jlumga
BKJTIOYAET TEJIEBU30p. B 3TO Bpems Mo qBaAnaTH MATH KaHAIaM U3 MATHACCATH MOKAa3bIBAIOT KHHOKOMEIHH.

Haitaure BeposTHOCTH TOTO, 4TO JIM/1a onaaer Ha KaHall, TAe KOMEIUs HE UJIET.

JlonomHUTENbHAS YaCTh.
3amanne 9. (2 6ayma) B nmpaBunbHO# TpeyroasHoit nupamuae SABC K — cepenuna pedpa BC ,

S —sepmmnHa. M3BecTtHO, uT0 AB =4, a SK = 12. HaliguTe muiomaas 60KOBOH MTOBEPXHOCTH.

=

=

Baganue 10. (2 Gaa) HaifTu mpoMexyTKH BO3pacTaHus U yObIBaHMs QyHKIHH y = 2x° — 16x — 17

3amanue 11. (2 6anna) Tenmo nBMKETCS MO MPSMOM Tak, YTO PACCTOSHUE S HA4aIbHON TOYKH U3MEHSETCS 110
3akoHy S(t)=2t3 — 3t?-, rue t-BpeMs ABUKeHMs B ceKyHaax. HaiiauTe ckopocTs Tena yepes 2 ceKyHIbI
rocJie Havasa IBUKEHUSI.

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

a ctopona AD pasna 39 cm. Haiiogure cunyc yria DAB.

3amanue 13. (2 Oamra)Temnoxo MPOXOJHUT MO TEYCHUIO PEKH 1O IMyHKTa Ha3HAueHUsS 255 KM M mocie
CTOSIHKM BO3BpalllaeTCsl B MYHKT OTINpaBiieHus. Haliiure cKopocTh TEII0X0/1a B HEMOABUKHOM BOJIE, €CIIU
CKOPOCTh TE€UYCHHS paBHA | KM/4, CTOSIHKA JJTUTCS 2 Yaca, a B MYHKT OTIPABJICHUS TEIUIOXO]] BO3BPAIACTCS
gyepes 34 yaca mocie oTIbITUs U3 Hero. OTBeT JaiTe B KM/4.

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

Oo0s13aTeIbLHAA YaCTh.

3amanme 1. Macca measens 250 xr, a Macca cinoHa 5150 xr. Kakoe HaMeHbIIIee KOJIHYECTBO TaKUX
MeZIBEAEH CMOTYT MEPEBECUTH CII0HA?

3amanue 2.



Ha rpaduke npeacrasieHa 3aBHCIMOCTh TEMIIEPATYPHI t BEIIECTBA OT MOJYYSHHOT'O KOJIWYECTBA TEIJIOTHI
Q. N3HayanpHO BEIIECTBO HAXOAWIOCHh B TBEPJIOM COCTOSIHMM. Ha TOprU30HTaIBHON OCH OTMEUYEHO
KOJIMYECTBO TEIUIOTHI B J[PKOYJIIsX, HAa BEPTUKAIBHOM OCH — TeMITepaTypa BelecTBa B rpaaycax lLlenbcust.

f, °C

0 Q, [x

[Tonp3ysich rpaKOM, MOCTABETE B COOTBETCTBUE KAXKIOMY ITPOMEKYTKY KOJMUECTBA TEIUIOTHI
(0603HaYeHO OyKBaMM) COOTBETCTBYIONIIYIO €EMY XapaKTEPUCTUKY TeMIepaTypsl (0003HaUeHO U paMu).

KoanuecTBo Tenaiorsl

A) Ab

bF) BB

B) BI'

nHrnu

XapakTepucTHKA TeMIepaTypbl

1) Temmieparypa Bo3pacrtaia ObICTpee BCEro

2) Temrieparypa Obljla MAKCUMaIbHOMN

3) TemriepaTypa OblIa TOCTOSIHHOM JTOJIBIIIE BCETO
4) TBEpIIOE TEIIO HATPEBAJIOCH

3amanue 3.Ha knemuamoti Oymaee napucogar kpye niowaovio 2,8. Hatioume niowaos 3aKkpauienHoco
cexmopa.

TN

[ \

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

Toeap WkoneHuk | TeopyecTeo-B-0dom | Mup KaHyroeapoe
Wapukosas pydka (wr.) 10 14 12
NensganA pydka (Lm.) 12 13 15
MpocToi kapasnaw (wr.) G b 5
LiBeTHbIe KapaHgalm (Habop) 50 55 50
TeTpank B kneTky (WT.) 5 7 B
TeTpank B NUHERKY (WT.) 6 6 ]




Onpe;[enHTe, B KAKOM U3 3TUX MaAara3dmHOB OKaXETCsA CaMbIM JICIIICBbIM CJICILYIOH_II/Iﬁ Ha60p KaHICIIIPCKUX
TOBApOB: JBE TEJIEBbIC PYUKH, ITSITh MPOCTHIX KapaHaIlei, 0JuH HaOop IIBETHHIX KapaHaamei, 10 TeTpaneit
B KJICTKY. B oTBeT 3anummuTe cTOUMOCTD JaHHOT'O Ha60pa KaHICIAPCKUX TOBAPOB B 3TOM Mara3mHe (B
pyoIsx).

3ananmue 5. Haiinute kopens ypasHenus 2°~*=0,25

3amanue 6. B tpeyronbanke ABC yron C pasen 90° . Haiinure sin B, eciu sin A= \/%_1

o o 2_
3aganue 7. HaiiauTe MeHbIIMiT KOpeHb ypaBHeHus: 7% ~ 2% =]

3amanue 8. B cpeanem u3 1000 canoBbIx HACOCOB, MOCTYNUBIIKX B MPOAAXKY, 15 noarekaror. Hanioure
BEPOATHOCTH TOT'O, UTO OAMH CIy4YailHO BEIOpAHHBIN 111 KOHTPOJISI HACOC HE MOATEKAET.

3amanue 9. Haiiure miomaas 0ceBOro cedenus KoHyca (B cM?), eciii 06pasyronias KoHyca paBHa 13 ¢, a
IaMeTp ocHOBaHUs paseH 10 cm.

3amanue 10. HaiiTu npoMexXyTK1 BO3pacTaHus U yObIBaHUS GYHKIUH Y = x2 + 2x — 3

3apanme 11 Teno nBuxkeTCA NPAMOIMHENHO MO 3aKoHY X(t)=6t2+t-1. B Kakoil MOMEHT BpeMEHH CKOPOCTh
IBUKEeHHsI OyneT paBHO 25 m/c? Tlepemenienre u3MepsieTcst B MeTpax, BpeMs - B CEKyH/Iax.

(0:4]

. \ 397,
3aganue 12. Haiinure HauMmeHblnee 3HadeHue Gyakmun VY — A 27X pa OTpe3Ke

3aganme 13. Tenoxoa MpOXOAUT MO TEYEHUIO PEKHU 10 MyHKTa HazHaueHWs: 200 KM M TOCJIE CTOSHKHU
B03BpamaeTc;1 B HyHKT OTHpaBHeHI/IH. HaﬁHHTe CKOpOCTB TCUCHHUA, CCIU CKOpOCTB TCIJIOX0Ja B
HEMOJIBIDKHOW Boae paBHA 15 km/u, ctosHka mutcs 10 9acoB, a B MyHKT OTIPABJICHUS TEIUIOXO

BO3Bpamaercs uyepe3 40 yacoB mociie OTIIIBITUSA U3 Hero. OTBET JaiTe B KM/4.

3ananue 14. Pemuts ypaBaenue:log; (5 — x) + logz(—1 —x) = 3



3. Kpurepuu onieHUBaHUS

TpeGoBaHus K BBINOIHEHUIO 33JaHUN SK3aMEHAIIMOHHON pabOTHI:

v’ U3 PECTAaBICHHOTO PEIICHUS TIOHITEH XO0J] PACCYKICHHUI 00yJaroIerocs;

v’ Xo[ pemieHus OblJI MATEMaTHYECKH TPaMOTHBIM;

v’ IpeJCTaBIEHHBIH OTBET OBUT MPABUIBHBIM;

v MeTon 1 hopMa OTUCAHUsI PEHICHHUS 3aa491 MOTYT OBITh IPOU3BOJIBHBIMH;

v/ BBINOJIHCHHUE KAXK/OTO U3 33/IaHUI OI[CHMBACTCS B Oajliax.
3a mpaBHJIBHOE BBINOJHEHHE JIOO0TO 3a7aHus U3 00s13aTeJbHON 4YacTH oOyyaromuiics MOoJdy4aeT OJIuH
6am1. Ecnu oOyyaromuiicsi MpUBOAUT HEBEpHOE pEIICHUE, HEBEPHBIM OTBET WJIM HE NMPUBOJUT HUKAKOTO
oTBeTa, OH noiyvaer 0 6aIoB.

[lpn BpmMonHEeHMHM IO0OTO 3a7aHUST  AONMOJHUTEIbHOH YacCTH  WCIOJB3YIOTCS CIEAYIOIINe

KPUTEPUU OIIEHKH 3aJIaHHil:

Bbanasbt Kpurtepun oneHKH BbINOJIHEHHOTO 32/1aHUSA
2 [IpuBeneno BepHoe 000CHOBAaHHOE pEIlIeHUE, TPUBEICH MPABUIIBHBIN OTBET
| [TpuBeneHo BepHOE pellIeHUE, HO JOMYIIEeHa BRIYMCIUTEIbHAS OMMOKA I OMUCKA, IPU 3TOM
MOJKET OBITh MOJIYYeH HEBEPHBIH OTBET
0.5 Pemrenne HauaToO JOTMYECKH BEPHO, HO JOMYIIEHAa OUIMOKa, MO0 peleHne He JOBEACHO JI0
’ KOHIa, IIPY 3TOM OTBET HEBEPHBII WJIN OTCYTCTBYET.
0 HegepHoe pelieHne, HEBEPHBIN OTBET WJIM OTCYTCTBUE PELICHUSI.
Samanus Banier [Ipumeuanue
1-8 8 Kax b1t npaBuibHbIN oTBET 1 Oamn
9-14 12 Kasxnpiii mpaBHIIBHBIN OTBET 2 Oaria

MakcumanbHbIi 0ast 3a padoty — 20 06asjioB

IlIkana nepesooa 641106 6 ommemKu no NAMUOANTLHOU cCUCmeMe

Yucso 62108, HEOOX0AMMOE ISl TOJTYYEeHU S
OTMETKH
OT1merka
COYUANLHO-IKOHOMUYECKULL .
mexHuyecKull npoguy
npoghuiib
«3» (YIOBJIETBOPUTEIHHO) 8-11 8-11
12-18
«4» (xopor1o) (HE MeHee OJTHOTO 3a/TaHUs 12-18
13 TOTIOJTHUTEIHLHOW 9acTH)
19-20
«5» (OTIMYHO) (HEe MEHee NIBYX 3aJjaHui U3 19-20
JIOTIOJTHUTEILHOM YacTu)




3.3. Kpurepuu oueHUBaHUsA

l.Conepxanne u obbeM MaTepuana, IOJIEKAIETO MPOBEPKE, ONMpeeNseTcs nporpammoi. Ilpu
IIPOBEPKE YCBOEHUS MaTepuaja HYXHO BBISBISATH IOJHOTY, NMPOYHOCTh YCBOCHMS CTYACHTaMU
TEOPUU U YMEHUS IPUMEHATh €€ Ha NPAKTHKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaLlUAX.

2. OcHOBHBIMHU (hOpMaMU TTPOBEPKHU 3HAHUK M YMEHUU CTYJCHTOB 110 MaTEMaTHUKE
ABJIIFOTCA NMHUCbMCHHAA KOHTPOJIbHAA pa60Ta, CaMOCTOATCIIbHAsA pa60Ta, TCCTUPOBAHUC,
YCTHBIH OITPOC.

3. Ilpu olleHKe NMUCHMEHHBIX M YCTHBIX OTBETOB IPENOAaBaTe]h B IEPBYIO OUYEpellb YYUTHIBAET
MOKa3aHHBIC CTyIEHTAMU 3HaHUS U yMeHUs. OIleHKa 3aBHCHUT TaKXKe OT HAIMYHUS U XapakTepa
MOTPEIIHOCTEN, JOMYIIEHHBIX CTYACHTAMHU.

Cpenu MOTPEIIHOCTEH BBIACISIOTCS OIMIMOKN W HeMoueThl. [lorpemHocTh cuuTaeTcs OIUOKOM,
€CIM OHa CBUJETEIBCTBYET O TOM, YTO CTYJEHT HE OBJIAJE]l OCHOBHBIMU 3HAHUSIMHU, YMEHUSIMHU,
YKa3aHHBIMH B IIpOrpamme.

K HEAOUCTaM OTHOCATCA NOTPCIIHOCTH, CBUACTCIBLCTBYOIIHUEC O HCEAOCTATOYHO IIOJHOM WA
HEAOCTATOYHO IMPOYHOM YCBOCHHUHU OCHOBHBIX 3HaHUH U YMCHI/Iﬁ WA 00 OTCYTCTBHUU 3H3.HPII>1, HEC
CUHUTAOIINXCA B ITpOrpaMmMe OCHOBHBIMHU. HGI[O‘IGTaMI/I TAKKC CUUTAIOTCA: IMMOTrPCIIHOCTU, KOTOPLIC
HEC IPUBCIM K HCKAXCHHUIO CMBIC/IA IIOJYUYCHHOI'O CTYACHTOM 3aJaHuA WJIN crocoba ero
BBITIOJTHCHHA; HCAKKYpAaTHAA 3allUCh; H€6pe)KHO€ BBIITOJIHCHHUEC YCPTCIKA.

['pannma Mexay ommOKkaMu U HEJTOYETaMU SIBIISIETCS B HEKOTOPOM CTENeHU yCinoBHOU. [Ipu omHmMx
o0CTOSITENHCTBAX  JONYUICHHAas  CTYJEHTaMH MNOTPEIIHOCTh ~ MOXET  PaccMaTpUBAThCS
npernojiaBaTeseM Kak OInOKa, B APYroe BpeMs U MpH IPYTUX 00CTOSATEIbCTBAX — KaK HEAO0YET.

4. 3ajaHus i1 YCTHOTO M MHUCbMEHHOTO OMpPOCa CTYIEHTOB COCTOSAT U3 TEOPETHUECKUX BOMPOCOB U
3a/1au.

OTBeT Ha TEOPETHUYECKUH BOMPOC CUYUTAETCA OE3yNpedyHbIM, €CIU IO CBOEMY COJIEPKaHUIO
MOJIHOCTBIO COOTBETCTBYET BOIPOCY, COAEPKHUT BCE HEOOXOAMMBbIE TeopeThyeckue (akTbl U
000CHOBaHHBIE BBIBOJIbI, @ €r0 M3JI0KEHHE U MMChbMEHHAs 3alich MaTeMaTHYECKU TPAaMOTHBI U OT-
JMYA0TCA MOCNIE0BATEIbHOCTBIO U aKKYPATHOCTBIO.

Pemenue 3amaum cumTaeTcsi O€3yNpedyHBIM, €CJIM NPABHIHLHO BHIOpAH CIOCOO pPEIICHHS, CaMO
PCHIICHUEC COMNPOBOKIAACTCA HCOGXOZ[I/IMBIMI/I O6’b$ICH€HI/I$IMI/I, BCPHO BBLIIIOJIHCHBI ~ HYXXHBIC
BBIUUCIICHUSI U TPeoOpa3oBaHMs, MOJY4YE€H BEPHBIH OTBET, MOCIENOBATEIbHO U aKKypaTHO 3a-
MUCAHO peIleHHE.

5. OrmeHka oTBeTa CTyJEHTAa TIPU YCTHOM M MUCHBMEHHOM OMPOCE MPOBOIUTCS MO MATHOAIHHOU
CHUCTEME, T. €. 32 OTBET BBICTABIISIETCA OJIHA M3 OTMETOK: | (I10X0), 2 (HEYIOBIETBOPUTEIHHO), 3
(YIOBJIETBOPUTEIHHO), 4 (XOpo110), 5 (OTIIMYHO).

6. IlpernogaBarens MOXKET MOBBICUTH OTMETKY 3@ OPUTHHAJIbHBINA OTBET HA BOIPOC WJIM OPUTHMHAILHOE
peuieHue 3a1a4u, KOTOPbIE CBUAETENBCTBYIOT O BBICOKOM MATEMAaTUYECKOM PAa3BUTHH CTYJICHTA; 3a
pemieHue OoJiee CI0KHON 33aa4uu WM OTBET Ha Oo0Jiee CIIOKHBIA BOMPOC, MPEIOKEHHBIE CTYACHTY
JIOTIOJIHUTEIILHO 110CIIE BBIIIOJHEHUS UM 3aJaHUM.

Kpurepun ommmook

K rpy0biM ommOKkaM OTHOCATCS ONIMOKH, KOTOpbIE OOHApYKMBAIOT HE3HAHUE
CTYACHTaMU (bOpMyJ'I, ImpaBHJI, OCHOBHBIX CBOﬁCTB, TCOPCM U HCYMCHUC HUX MPUMCHATH, HC3HAHUC
IPUEMOB pEIICHHUs 3a/la4, pacCMaTPUBAEMBIX B YYEOHHMKAX, a TAaK)KE BBIYUCIUTEIBHBIC OIIMOKH,
€CITM OHU HE SIBJISTFOTCSI OTTMCKOM;



K Herpy0biM omuOKaM OTHOCATCS: TOTEPS KOPHS WJIM COXpPaHCHHWE B OTBETE
MIOCTOPOHHETO KOPHS; OTOpackiBaHue 06€3 OOBSICHEHHI OTHOTO M3 HUX U PaBHO3HAYHBIC UM;

K Hemoueram OTHOCSTCS: HEpPALMOHAIBHOE PEIICHUE, OMUCKH, HEIOCTaTOYHOCTh
WJIM OTCYTCTBHUE TTOSICHEHU, 000CHOBAHUM B PEIICHUSX.

OueHka yCTHBIX OTBETOB
OTBeT OIIEHNUBACTCSI OMMEMKOU «5», €CIIH CTY/ICHT:

MIOJTHO PACKPBLUIT COJIEpKaHUE MaTepHrala B 00beMe, IPeayCMOTPEHHOM MTPOrpaMMOil U y4eOHUKOM,
U3JI0KWJT MaTeprai TPaMOTHBIM SI3bIKOM B OINPEAEIEHHON JIOTUYECKOM IOCIIEN0BAaTEIbHOCTH, TOYHO
UCIOJIb3YSl MAaTEMATUUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIHUKY;

MPABWJIBHO BBIMOJIHUI PUCYHKH, YEPTEXKH, IPaQUKHU, COMYTCTBYIOLIUE OTBETY;

MOKa3zajJl yMEHHE WJUIIOCTPUPOBATh TEOPETUYECKUE TIOJOXKEHHUS KOHKPETHBIMH IpUMEpamH,
MPUMEHSTHh UX B HOBOM CUTYaI[UH MPHU BHIMOIHEHUN MPAKTUUYECKOTO 3aJaHuS;

MIPOIEMOHCTPHUPOBAJ YCBOCHHE PaHEe M3YUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB, CHOPMUPOBAHHOCTH U
YCTOWYMBOCTD UCIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHM U HABBIKOB;

OTBEYAJ CaMOCTOSITEIbHO ©O€3 HaBOMALIMX BOIPOCOB IIpernojaBaTens. Bo3MOXHBI ofHa - JBE
HETOYHOCTH TPU OCBEIIEHUN BTOPOCTENCHHBIX BOIIPOCOB MJIM B BBIKJIAJIKAX, KOTOPHIC 00ydYarommics
JIETKO UCIPABUJI IO 3aMEUYAHUIO IIpenogaBaTes.

OTBeT OlICHUBAETCA OTMETKOM «4», €clii OH yJOBJIETBOPSIET B OCHOBHOM TPEOOBaHHUSIM Ha OLEHKY
«5», HO TIPH TOM MMEET OJIUH U3 HEAOCTAaTKOB:

B M3JIO)KCHHWH JOIYIICHBI HEOOJBbITNE MpoOeNbl, HE HWCKA3WBIINE MATEeMaTHYECKOE COJEpKaHWE
OTBETA;

JOMYIIEHBI OJIMH — JIBA HEJI0UETa MPU OCBEIICHUH OCHOBHOTO COJIEPXKAHUs OTBETA, MCIIPABJICHHBIC 11O
3aMEYaHMIO TIPENO01aBaTels;

JOMYIIEHBI OMUOKa WM 00Jiee ABYX HEIOYETOB MPH OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB MM B
BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE 110 3aMEYaHHIO ITPETO0/1aBaATEIIs.

OT1MmeTKa «3» CTaBUTCS B CIEAYIOMIMUX CIydasx:

HETOJHO WJIM HEMOCJCIOBATEIbHO PACKPBITO COJACPKAHUE MaTepuaia, HO IMOKa3aHo oOriee
MOHMMaHKE BOIPOCA M MPOJCMOHCTPUPOBAHBI YMEHHS, JTOCTATOYHBIC IS AAJbHCHINETO YCBOCHHUS
mporpaMMHOT0 Mmarepuaia (ompenenennsie  «TpeOoBaHMSIMH K MaTeMaTHYEeCKOH IOJArOTOBKE
00yJaroIuXxcs»);

UMEIINCh 3aTPyAHEHUS WIM JONYIIEHbl OWIMOKM B ONPEACHCHUM IOHATHH, MCIOJIb30BAHUU
MaTEMaTUYECKONM TEPMHUHOJIOTUH, 4YepTeXaX, BBIKJIAJKAaX, HWCIPABICHHBIE IIOCIE HECKOIbKUX
HAaBOJAIIUX BOIPOCOB IIPENOJABATENIS;

CTYICHT HE CIPABHWJICA C IPUMEHEHUEM TEOPUH B HOBOW CUTYALIMH IPYU BBIIIOJHEHUHU IIPAKTHYECKOTO
3aJJaHMsl, HO BBIITOJIHWII 331aHUs 0053aTEILHOTO YPOBHS CII0)KHOCTHU IO JaHHOW TEME;

IIPU 3HAHUM TEOPETHYECKOT0 MaTepHalia BBIIBICHA HEJOCTaTO4Hash C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIOMIMUX CIydasx:



®  HE PacKphITO OCHOBHOE COJICpPKaHHE YUeOHOTO MaTepHaa;
e O0OHapy)XCHO HE3HAHHE WM HEMOHWMAaHUE CTYICHTOM OoJblueil wim Hamboiee  BaKHOM YacTH
y4eOHOT0 MaTepuana;
® JIONYLICHBI OLIMOKH B OINPE/ICIICHUN MOHITHIA, IPU UCIIOJIb30BAHUH MaTEeMaTHUECKOH TEPMHHOJIOTUH,
B pHCYHKax, 4epTe)Kax WM rpadukax, B BBIKJIAJKaX, KOTOPbIE HE HCIPABICHBI I10CIEC HECKOIBKUX
HaBOJISIIMX BOIIPOCOB ITPEIIOIaBATEIIS.

OTtMmetKka «1» cTaBUTCS, SCIIH:

® CTyACHT 06Hapy>1<m1 IMMOJIHOC HC3HAHUC U HCIIOHUMAHUC U3ydacMOro yLICGHOFO Marcpuraja Ujil HC
CMOT OTBCTUTH HU HAa OAWH U3 MMOCTABJICHHBIX BOIIPOCOB IO U3Yy4aCMOMY MAaTCpUAITy.
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