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Conep:xxanue
[TacriopT KomIUIeKTa (DOHA OLIEHOYHBIX CPE/ICTB.

Pe3ynbrarhl ocBOCHHS y4eOHOW TUCIUILIAHEI.
OreHka OCBOCHHUSI YIEOHOM TUCIIUTITAHEI.

3.1. ®opMBI KOHTPOJISI ¥ OLIEHUBAHUS JIEMEHTOB Y4€OHOUW TUCITUTUINHEI.
3.2. TunoBsIe 3a1aHMs I OIEHKH OCBOCHUS YI€OHON AUCITUTIIMHBI.
3. 2. 1. 3apanus 11 TEKyIEro KOHTPOJIs

3.2.2 3agaHus U1 TEMAaTUYECKOTO KOHTPOJIS
(KOHTPOJIBLHBIE pabOTHI).

3.2. 3. 3amaHust 1711 UTOTOBOTO KOHTPOJIS (9K3aMeEH ).
3.3. Kputepuu onieHuBaHuA.



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:

OCHOBHOM NpodeccHoHaIbHONH 00pa30BaTENIbHOW MPOrpaMMbl IO HANPABICHUIO TOATOTOBKH
cneunanbHocTu CITO 46.02.01 JlokymeHTamoHHOE 00eCTieYeHHE yIPaBIeHUs U apXUBOBEICHHE



2.Pe3yabTaThl 0CBOCHHS Y4eOHOM AN CHMIIIMHBI

B pesymbraTe  OCBOGHHMS ~ y4eOHOM  MUCHMIUIMHBI  CTYACHT JODKEH  oOyiamaTh  OOIIUMH
KOMITETECHITUSAMU, BKJIFOYAIOIUMH B €051 ClIOCOOHOCTD:

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

OK 2. HMcrnonb30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHATTN3a U HHTEpIpETalli HHPOPMALIUU 1
nH(OPMALMOHHBIE TEXHOJIOTUHU IS BHIOJHEHUS 3a7a4 IPOo(heCcCHOHATBLHON NeSTEIbHOCTH.

OK 3. IImaaupoBath 1 peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE W TUYHOCTHOE Pa3BHUTHE,
MPEeANPUHIMATEILCKYIO AEITeTFHOCTD B TpodeccnoHabHOM cepe, HCIoNb30BaTh 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 CTaHAAPThl aHTUKOPPYILIMOHHOTO
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 npodeccnoHabHOM 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 JICHCTBUTEIIFHBIMHA YHCIIAMH, | BRIIOJHEHHE ACUCTBUM C NEHCTBUTEILHLIMH

MOJIb30BATLCA KaAJIbKYJIATOPOM IJIA BbI‘IHCJICHHfI, qucjaaMu, ACMOHCTpalusa yMeHI/Iﬁ
HaxoauThb HpI/I6J'II/DKéHHBI€ BBIYUCICHUA, HCITIOJIBb30BaHHUA KaJIBKYJISATOpa JJIA
BBIUHCIICHUH n 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;

MCIIOJIb30BaTh 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,

TPUTOHOMETPUYECKUMH 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;

BBIUUCIIATH 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€OMETPUUECKHUX 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

CIIOCOOHOCTH MPUMCHSATH UX B HpaKTHHGCKOﬁ JACATCIIbPHOCTHU U HOBCGHHGBHOﬁ KHU3HU.

JJieMeHT y4eOHoM

®opMbI KOHTPOJISA U OLleHUBAHUS

MCIHILTHHBI Tescymuii KOHTPOD TemaTnueckui HUrorosbii
KOHTPOJIb KOHTPOJIb
Pasnea 1. [ToBTopenue kypca | Omnpoc, 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
Paznen 4. Ilpomssoanas | Onpoc, KonTponbnas
¢pyHKuMH, ee NPUMEHEHHE TECTUPOBAHHUE, paborta
CaMoCTOSITeNIbHAs
pabora
Paspea 5. Omnpoc, KoHnTponbHas
MHoOrorpaHHuKH U TeJia TECTHPOBAHUE, pabora
BpallleHUs
CaMoCTOSITeNbHas
paborta
Pa3znen 6. Crenenn n kopHu. | Onpoc, KonTponbnas
Crenennasi, moka3saTeJbHasl | TecTHPOBAHME, pabota
" JOrapuPMHIECKast | cavocrosTenbHAs
bynxumun pabora
Pasznen 7. dnementsl Teopuu | Omnpoc, Kontponbnas DK3aMeH
BepOSITHOCTel H | TecTHpOBaHHUE, pabora
MaTeMaTH1ecKoil CaMOCTOSATENbHAS
CTATHUCTHKHU padora

Tunsl 3agaHuil 1151 TEKYLIEro KOHTPOJISI U KPUTEPHH OLEHKHU

Hpe,Z[MeTOM OICHKU OCBOCHUSA HOUCHHUIUIMHBI SABJIAOTCA YMCHHUSA, 3HAHUA, 06H_II/IG KOMIICTCHIIUH,

Tun (Bu)
3aiaHusd

IIpoBepsiemblie 3HAHUSA U
yMeHHs

Kpurepun onenkn




TecTnl

3HaHuE OCHOB
MaTEMaTHKU

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«» - 71 - 89% npaBUIbHBIX OTBETOB

«3» - 51 — 70% npaBHIBHBIX OTBETOB

«2» - 50% n MeHee npaBUIbHBIX
OTBETOB

VY CTHEIE OTBETHI

3HaHuEe OCHOB
MaTCMaTHuKN

VcTHBIC OTBETHI HA BOITPOCHI OOJI?KHBI
COOTBCTCTBOBATH KPUTCPUAM OLICHHUBAHU A
YCTHBIX OTBCTOB.

KonTponbnas 3HaHue OcHOB MareMaTuku | «5» - 100 — 90% npaBuiIbHBIX OTBETOB
(camocToATENBHA | B COOTBETCTBUHU C «» - 71 - 89% npaBUIIBHBIX OTBETOB
) pabota MPOMIEHHON TEMOH U «3» - 51 —70% npaBUIBHBIX OTBETOB
YMEHHS IPUMEHEHUS «2» - 50% 1 MeHee IpaBUIbHBIX
3HAaHUU Ha MPAKTUKE OTBETOB
CocraBnenue Ymenue opueHTHpOoBaThCs B | COOTBETCTBUE COIEPKAaHUS pabOTHI,
KOHCIIEKTOB, UH(OPMaLOHHOM 3asiBJICHHOH TeMe, paBuiaM 0hopMIICHUS
pedeparos. IPOCTPAHCTBE, COCTABIATH | pabOTHI.
KOHCIIEKT.
3HaHME IPaBUII
odopmiieHus pedepaTos.
IIpaxkTrueckue YMeHue IPUMEHSTh «5» - 100 — 90% npaBUIBHBIX OTBETOB
paboThl IIOJIy4YECHHBIE 3HAHUA HA «» - 71 - 89% npaBUIbHBIX OTBETOB

IIPAKTHKE.

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




3.2.TunoBble 3a1aHus JJI51 OLIEHKH YCBOEHHSI Y4eOHOW 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 OLIEHWBaeTCs 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 3aJlaHHIO, €CJIM yKa3aH HOMEp BEPHOT0 OTBETa (B 33JaHUSIX C BHIOOPOM
OTBETa), WM BIOUCAaH BEpPHBIH OTBET (B 3aJaHUSIX C KPaTKUM OTBETOM), WJIM MPABHJIBHO COOTHECEHBI
OOBEKTHI JBYX MHOXKECTB W 3alKcaHa COOTBETCTBYIOLIAs IOCIENOBAaTENbHOCTh LUBp (B 3adaHUAX Ha
YCTQHOBJIEHHE COOTBETCTBUS). [IpH BBINMOJIHEHNM TaKUX 3adaHdN, TJe HEOOXOAWMO MPUBECTH 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 BBIPAKEHUS ——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 BTOpoit
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 oTpe3ke 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 MJIOCKOCTH, NapajljIelIbHbI TPETHEHN NMPAMOI,
JIeXalle Ha Ipyrou ioCKOCTH.

2 BapuaHT

Kak MoryT ObITH pacroioKeHbl ABE IIOCKOCTHU?

Kak MoryT OBITH pacroyioskeHsbl ABE MpsiMble?

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

ChopmynupyiiTe mpu3HaK MapauIeIbHOCTH JBYX ITIOCKOCTEH.

Kakue ¢urypsl MoryTt nosy4yarbcs B CEUEHHH Ky0a IIIOCKOCTBIO?

Touka C nexut Ha oTpeske AB. Uepes Touky A mpoBeJieHa 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. HapucoBate: npsiMasi ¥ IUIOCKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, T.€. IIEPECEeKaI0TCs
9. Hapucoats: mpsiMasi ¥ TUIOCKOCTh HE UMEIOT HU OJTHOM OOIIel TOUKH.

Kpurepun oneHKH KOHTPOJIbHOI PadoThl

Samanus baniaer IIpumeuanue
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 TAHHON 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 KoopAHHATHI LIEHTPA OKPYKHOCTU U PaIyC 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. HaifTi 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 BekTopo p=4a-2b; u §=2a + 3b, ecmm ux ammnwt |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 PAJyC OKPY/KHOCTH, €CJIM M3BECTHO yPABHEHHE OKPYKHOCTHU
(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 KOOpAUHATHI 1BYX Touek A(7;8;9) u B(2;3;4). Haiitu koopaunatsl Touku C- cepeuHbl
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 3anansl Toukn 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 0am 3a padoty — 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




KonTtpoabnasi padora
IIpousBoanasi pyHKkuMH, ee NpUMEHEHHeE.

Ieab: nmpoBepka 3HAHWKA U MPAKTUYECKUX YMEHUN CTYACHTOB.
1 BapuanT

1. Haiitu npon3BOIHYIO (DYHKIIMH:

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

2. Haiitu mpousBoanyto GpyHKIUU (neneHue).

Yo

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

4. HaifTu npou3BOIHYIO (DYHKIIHH:

F2x§+2x\/§+xiz

5. Haiitu mpon3BoaHyI0 GyHKITUH (YMHOXKEHHE):
y=(4x*+3)Vx

6. Haiitu npousBoanyto GpyHKIUU.

y=sin (10x+11)

7. Haiitu mpou3BOgHYIO (DyHKIIUU.

y= (3x+7)*

8. Haiitu nmpon3BoHy0 HYHKIIUH!

1
F(X2+1)2

9. Haiitu mpou3BOaHYIO GyHKIUU.

y=Vx2 + 2cosx — 4
10. HaiiTi mpou3BoHyI0 PYHKIIUH (A€TIeHUE):!

3x%-2x+1

x2

2 BapuaHT
1. Haiitu npon3BOIHYIO (DYHKIIMH:

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

2. Haiftu npon3BoiHYI0 (QYHKIMHU (JIE€IEeHUE):



Ve

3. Haiitu mpousBonyto GpyHkuu y=f(X) B TOUKE X
f(x)= 2x>-5x*+6x+1, rae x=1

4. HaifTu npou3BOIHYIO (DYHKIIHH:

y=3x§+x&+xi3

5. Haiitu mpon3BoiHyt0 GyHKIIMH (YMHOKCHHE)!
y=(3x7+5)'Vx

6. Haiitu mpou3BoaHyI0 GyHKIUU.

y=cos (7x+8)

7. Haiiti mpou3BoIHYIO (DYHKITHH.

y= (4x+5)°

8. HaiiTi nmpon3BoaHYIO PYHKITUH:

1
y=(x3 +4)2

9. Haiitu mpou3BOaHYIO GYyHKIUU.

y=V2x3 + 3sinx + 3

10. Haiitu mpou3BoaHy0 GyHKIIUHU (ICICHHE):

2x% +4x+7
-
Kpurepun oneHKH KOHTPOJIbHOI PadoThI
Samanus baniaer IIpumeuanue
1,3,4,6,7,8,9 7 Kasxpiii mpaBmiibHbIN oTBeT 1 Oamn
2,5,10 6 Kasxnpiii mpaBmIIbHEIN OTBET 2 Gasuia

MaxkcumanbHbIi 0an 3a padoty — 13 6aJ10B

HIkana nepeBoaa 60a/1JI0B B 0TMETKH

OTMeTKka Yucso 6a/1510B, HEOOX0AMMOE LISl NOJTYYEeHUSI OTMETKHU
« 5» (OTAMYHO) 12-13
« 4» (xopor11o) 10-11
« 3» (yIOBJIETBOPUTEIBHO) 7-9
« 2 « (HeyIOBJIETBOPUTEIHHO) MeHee 6

KonTposbHass padora
Tema «MHOrOrpaHHHMKH M TeJIa BPallleHHA»




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

1. Haiitu mumomaap 60KOBOW MOBEPXHOCTH IMIMHIPA. Eciau panuyc ocHOBaHUS IIMJIMHApA paBeH 3, a
BbicoTa 10. OTBeT yKa3aTh JEIECHHBII HA T.

2. JlilnHa OKpY>KHOCTH OCHOBaHMS LIWJINHAPA paBHA 7, BbICOTA MIMHpa paBHa 4. Hailtu miomanb
OOKOBOI TOBEPXHOCTH LIMIIHHJIPA.

3. IInourask 6OKOBOM MOBEPXHOCTH IIMJIMH/PA PaBHA 8 T, a TUaMeTp OCHOBAaHUS LUIMHpa 5. Haiitn
BBICOTY LMJIMHJPA.

4. BoicoTa KOHYyca paBHa 6, a AMaMeTp OCHOBaHMS KOHyca paseH 1 1. Haittu mmoniaas moiaHoM
MOBEPXHOCTU KOoHYyca. OTBET yKa3arh JIeJICHHBIN Ha 7.

5. Haiitu mymonmaib 0CeBOTO CEYSHHS KOHYCa, paauyc KoToporo paBeH 10, a oOpa3yrorias KoHyca paBHa
17.

6. Haiitu mymormmaib oceBOTO CeUeHMs KOHYyca, eciii oOpasyromas KoHyca paBHa 14, a quameTp OCHOBaHUS
KOHYca paBeH 16.

7. Auametp mapa pasen 19. Haittu nomaas moBEpXHOCTH 1apa.
8.Ilmomanp 6ombmIoro Kpyra pasaa 23. HaiiTu miomiaas moBepXHOCTH LIapa.

9. Mansl aBa mapa. Paguyc nepBoro mapa B 1ects pas 0oJbliie pajanyca BToporo mapa. Bo ckonbko pas
IUTIOIIAb TOBEPXHOCTH MEPBOTO H1apa 0OJIbIIIe TUIOIAAN TOBEPXHOCTH BTOPOTO Imapa’?

10. Bo ckoi1bpKO pa3 yBEIMUYUTCS IUIOIIAb IOBEPXHOCTH 1IAapa, ECIIM YBEIUYUTH paguyc 1apa B 4 pasza?

2 BapuaHT
1. Haiitu mutomaap 60KOBOW MOBEPXHOCTH MIMHApPA. Eciu paguyc ocHOBaHUS IIMJIMHAPA paBeH 6, a

BbIcOTa 7. OTBET yKa3aTh JEJIECHHBIN HA .

2. JllnHa OKpY>KHOCTY OCHOBaHMS LIWJINHAPA paBHA 9, BbICOTa MIIMHpa paBHa 5. Hailtu miomanb
OOKOBOI TOBEPXHOCTH IUIIMHJIPA.

3. Ilnourane GOKOBOM MOBEPXHOCTH LMJIMHPA paBHA 14 7, a nuameTp ocHOBaHUs IMuMHApa 9. Haiitu
BBICOTY LIMJIMHAPA.

4. BeicoTa KOHYyca paBHa 8, a 1uaMeTp OCHOBaHUs KoHyca paBeH 13. Halitu muomaae noaHou
MIOBEPXHOCTU KOHYyca. OTBET yKa3aTh JEJIECHHBIN Ha T.

5. HaiiTu miomaib 0ceBOro CeUeHUs KOHYCa, paiyc KOTOPOro paBeH 8§, a oOpa3yromas KOHyca paBHa
13.

6. Haiitu mymomaab 0ceBOTO CeYeHMs KOHYyca, eciii o0pasyroias KoHyca paBHa 12, a guaMeTp OCHOBaHUS
KOHyca paBeH 18.

7. AuameTtp mapa pasen 17. Haittu mmomaas mOBEpXHOCTH 1Iapa.

8.ITnomans Gospmioro kpyra pasHa 19. Halitu miomaas moBEpXHOCTH Iapa.



9. Hanbl nBa mapa. Paguyc nepBoro mapa B 1ecath pa3 00bIie paguyca BToporo mapa. Bo ckoiabko pa3
IJIOLIA/1b MOBEPXHOCTH MEPBOTO I1apa OoJbliIe MU0 TOBEPXHOCTH BTOPOTo Hiapa’?

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

Kpurepum oueHKu KOHTPOJIbHOH PadoThI

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

MakcumanbHbIi 0amt 3a padoty — 10 6as

Ikana nepeBoaa 0a/1/0B B OTMETKH

OtMmeTka Ymucio 0aa10B, He0OX0AMMOE 1JIs OJYYCHHS OTMETKH
« 5» (OTIMYHO) 10
« 4» (xopo1Io) 8-9
« 3» (yIOBJIETBOPUTEIHHO) 5-7
« 2 « (HEeY/IOBIIETBOPUTEITHHO) MeHee S5

KoHTpoJbHas padora
3.5 Cmenennasn, nokazamenvnasn u nozapugmudeckas ynKyuu

IlepBas yacrTp
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHovlil OMeEem U3 Yemulpex nPeodi0HCeHHbIX.
1. Mexay KakuMu JBYMsI HaTypaJIbHBIMU YMCIIAMH HAXOJIUTCS YUCIIO V19?
A)19u20;b)2u3;B)18ul19;I')3 u4.
2. Ha pucynke nzo0paxén rpadhuk ¢pyakunu Buaa f(x)=a*. Halimure 3Hauenue f(2).
YA

5 @

f(x)=a"

X

0] .1

A) 25.;B5) 5; B) 32; I') Het BepHOTO OTBETA.
3. Kakas u3 ¢pyHKIuMi BO3pacTaioT Ha Bceill 00J1acTH OonpeieeHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; I) f(x)=log1 x.

2
2x-3
4. Yxaxwurte 061actp onpenencuus Gpynkiun f(x) = Ig XX+7

A) (-7;1,5); B) (05 -1,5), (7; +o0).; B) (-1,5; 7); T) (-00; -7), (1,5; +o0).

Bropas yacth
Ilpu ¢vinonnenuu 3a0anuii 5-10 3anumume x00 peuieHus u NOAYYEHHBLIL OMEEm.

8 10 . 448
y 4117 :44°.
5. Haiinure 3HaueHME BBIpaXKCHUS
6. CKOJIBKO LIeJIbIX pelIeHuii uMeeT HepaBeHCTBo 1 <7%1<49?

7. HaiiauTe KOpeHb ypaBHEHHS logs(4+x) =2.
8. PaccTosiHUe OT HaOMIOAATENsI, HAXOIAIIETOCS Ha HEOOBIIION BBICOTE h KHMIIOMETPOB Ha/ 3eMIIEH, 10

. = V2R
Ha0JI01aeMON UM JIMHUH TOPH30HTA BBIYUCIISACTCS 1O (Gopmyre ! h, rae R=6400 km — paauyc
3emiu. C Kako# BBICOTHI TOPU30HT BUJICH HA paccTOsTHUU 48 KuitoMeTpoB? OTBET BbIPA3UTE B KUJIOMETpaX.



9. B xome pacnmaga pagMoOaKTUBHOTO UW30TONA €ro Macca YMEHbBINAETCS IO 3aKOHY
m(t) =my-277,
re mo— HavajgbHas Macca H30TOMNa, {— BpeMs, MpOIIeANiee OT HayalbHOIO
MoMeHTa, T— mnepuoj noiypacrnajga. B HadanbHbI MOMEHT BpeMeHu Macca uzorona 184 mr. Ilepuon ero
rosrypacnajaa cocrasisier 7 MuH. HaliguTe, uepe3 CKOJIbKO MUHYT Macca U30Tona OyaeT paBHa 23 Mr.

10. HariauTe 3HaueHue BoipaxkeHUd logg 108 + logg 2

Kpurepum ouneHKu KOHTPOJbHOH PadoThI

3amanus baniaer IIpumeuanue
1,2,3,4 4 Kaxxnpiii mpaBmibHbI oTBeT 1 Oamn
5,6,7,8,9,10 12 Kasxip1it mpaBuIbHBIN OTBET 2 Oayuia

MakcumanbHbIi 0amt 3a paboty — 16 6assioB

Ikana nepeBoaa 0a/1/0B B OTMETKH

OTMeTKa Yucsi0 62,108, HEOOX0AMMOE VISl TOJYYEHHUS] OTMETKH
« 5» (OTIMYHO) 15-16
« 4» (xopor1o) 11-14
« 3» (yIOBJIETBOPUTEIHHO) 8-11
« 2 « (HEeY/IOBIIETBOPUTEITHHO) MeHee 8

KonTpoabHas padora
Teopus eepoamnocmeii
I ¢apuanm

1. B norepee 1000 6miero. Ha nsate Ouneros nagaet Berpsi 1000 py6, Ha naTHaaAnaTh OUIETOB —
500 py0, Ha nBanuath Tpu 6miera — 200 py0, Ha cTo ABanaTh 6unetoB — 100 pyd, Ha TpucTa
6uneroB — 50 pyOuel, ocTanbHble 0e3 BhMrphima. KakoBa BEpOSITHOCTh BBIMTPATh OMJIET HE MEHEE
cra pyoneit?

2. B makere Tpunnare koHdpeET: 16 ¢ MOIOYHBIM IOKOJIAIOM U 14 ¢ TOpbKHM mIoKomMaaoM. KakoBa
BEPOSITHOCTH BBIHYTh U3 ITaKeTa:

a) KOH(ETY C MOJIOYHBIM IIOKOJIAJIOM

0) ¢ OeNTBIM IIIOKOJIAJIOM

3. B kop3une 7 6enbix u 3 yepHbIX mapa. Haynauy BeiHUMarOT 5 mapos. Haiitu BeposSTHOCTB TOTO, UTO
cpeau BEIOpAaHHBIX IIAPOB OKaXeTcs 3 OerbIX mapa.

4. B nexe paboTaroT ABEHAALATh MY>KUUH U TpU >KeHIIMHBL. [1o TabenbHBIM HOMEpaM Hayaauy
oToOpaHbl BoceMb 4enoBeK. HailTu BeposSTHOCTb TOro, 4TO Cpey OTOOPAaHHBIX JIML] OKaXKETCsl 1BE
KCHILWHBI.

5. CryneHT mpuiien Ha dK3aMeH, 3Has Juiilb 24 Borpoca u3 30. KakoBa BEpOsITHOCTh TOTO, YTO
CTYZICHT 3HaeT 00a BOIPOca, 3aJJaHHbIE MY PK3aMEHATOPOM?

6. CTyneHTsl NOJYyYNIIM YTEBKU B 5 caHaTopueB. J[Ba cTyleHTa B IEPBbIl CAHATOPUM, YETHIPE
CTYyJIEHTa BO BTOPOU CaHATOPUM, IISTh CTYJIEHTOB B TPETUN CaHATOPUM, YETBIPE CTYJICHTA B
YEeTBEPTHIN CAaHATOPUI, ATh CTYJEHTOB B IISATHII caHaTopuil. KakoBa BEpOATHOCTB TOTO, UTO TPH
CTYJICHTA MOEAYT OTIIBIXaTh B OJIUH CAaHATOPHUI?

7. Jlis mpou3BOJICTBEHHON MTPAKTUKHU HAa TPUIIATh CTYIEHTOB mpeaocTaBieHo 13 mect B Yde, 6 mecT B
Hedrexamcke, u 11 mect B Crepnuramake. KakoBa BEpOSTHOCTb TOTO, YTO TPH ONPEICICHHBIX
CTYICHTA ITONaayT Ha MIPAKTUKY B OJUH ropox’?




10.

10.

VY TypucToB 66110 7 6aHOK ¢ MsicoM, 4 OaHOK ¢ oBoIaMu, U 9 6aHOK ¢ Kamiei. Bo BpeMs moxs
Ha/NUCHU Ha 0aHKax OblIM CMBITHL. TypucTam HYKHO OTKpBITh Tpu OaHku. KakoBa BeposSTHOCTB
TOT0, YTO BCE TPU OTKPBIThIE OAHKU OKAXKYTCS C Pa3IMYHBIM COAEPKUMBIM?

B marasun noctynuio 35 X0JI0AUIBHUKOB, 5 U3 KOTOPBIX UMEIOT 3aBO/ICKOH nedekT. CiyyailHbIM
00pa3oM BBIOMPAIOT OAMH XOJIOAWIbHUK. KakoBa BepOsSTHOCTB TOTO, YTO OH OyneT 0e3 nedexra?
B xop3une naxoautcs 15 reosneit, 4 mypyna, S apeneid, 11 camope3oB, 4 ypoBHS U 2 pyJIETKH.
Haiitu BeposSTHOCTB TOT0, UTO MPEIMET KOTOPBIN BHIHYT U3 KOP3UHBI OY/ET:

a) ypOBHEM
0) apemnbio
11 éapuanm

B nmotepee 1000 6meroB. Ha cempb 6uneroB mamaet Beiurpoiit 1000 py06, Ha ABaAnaTh OMIIETOB —
500 py0, Ha nBamnath yethipe 6mnera — 200 py0, Ha cTo nsaTHAAIATH OmteToB — 100 py0, Ha ABECTH
cempecsaT omneroB — S0 pyOieit, octaabHble 0e3 BhIMTphIa. KakoBa BEpOsITHOCTh BBIUTPATh OHMIIECT
HE MEHee cTa pyosteit?

B nakere aBaanare koHpeT: 13 ¢ MOJTOYHBIM MIOKOIAIOM U 7 ¢ TOPHKUM IIOKOIa10M. KakoBa
BEPOSTHOCTH BBIHYThH U3 IMAKETA:

a) KOH(]eTy ¢ MOJIOYHBIM IIOKOJIaIOM

0) ¢ OCJIBIM IIOKOJIAJIOM

B xop3une 8 6enbix u 12 yepHbix mapa. Haynady BeiHUMarOT 6 mapoB. HailTu BepoATHOCTH TOTO,
YTO Cpey BIOPAaHHBIX IIAPOB OKAXKETCS 4 YEpPHBIX IIapa.

B niexe paboTaroT oAMHHAAIATH MY>KYHH U YeThIpe *KeHITUHBI. [10 TabeabHBIM HOMepaM Hayauy
oToOpaHbl ceMb uesioBeK. HallTH BepoATHOCTB TOTO, YTO CPEAN OTOOPAHHBIX JIUI OKAXKETCS TPU
KECHILMHBI.

CryneHT npuIlen Ha 3K3aMeH, 3Has b 17 Bonpocos u3 20. KakoBa BEpOSITHOCTb TOTO, UTO
CTYIEHT 3HaeT 00a BOIpoca, 3a/IaHHbIe €My 3K3aMEHaTOpOM?

CTyneHTsl MOTYYHIIM YTEBKU B 5 caHAaTOpUEB. TpHU CTyJEHTA B IEPBBIN CAHATOPUI, IIECTh
CTYZICHTOB BO BTOPOM CaHATOPUM, MMATh CTYACHTOB B TPETHI CAHATOPUI, CEMb CTYJICHTOB B
YETBEPTHI CAHATOPHUI, IBa CTYACHTA B MATHIN caHaTOpui. KakoBa BEpOSITHOCTH TOTO, YTO TPU
CTYZEHTA [IOEAYT OTABIXATh B OAMH CaHATOPUIL?

JUist IpOU3BOACTBEHHOM MPAKTUKK Ha TPUILATH CTYACHTOB npenoctasieHo 11 mect B Ve, 9 mecT B
Hedtexamcke, u 10 mect B Crepauramake. KakoBa BeposSTHOCT TOTO, YTO TPH ONPEACICHHBIX
CTYJEHTA [IONaayT Ha IPaKTUKY B OJUH ropoa’?

VY TypucToB 06110 6 6aHOK ¢ MsicOM, 8 OaHOK ¢ OBOIAaMH, U 3 OaHKH ¢ Kameld. Bo Bpems qoxs
HaJMKUCH Ha 6aHKaX ObLIM CMBITHL. TypHcTaM HY>KHO OTKPBITh Tpu OaHKu. KakoBa BeposSiTHOCTD
TOTO, YTO BCE TPU OTKPHIThIE OAHKU OKAXKYTCS C Pa3IMUYHBIM COAECPKUMbBIM ?

B marazun noctynuio 45 X0I0IUIBHUKOB, 9 U3 KOTOPBIX HMEIOT 3aBOJICKOM nedekT. CiaydyallHbIM
00pa3oM BBIOMPAIOT OAMH XOJIOAWIBHUK. KakoBa BepOsSTHOCTB TOTO, YTO OH OyneT 6e3 nedexra?
B kop3une Haxoaures 12 reo3ael, 2 mypyna, 4 apenu, 13 camope3os, 3 ypoBHs u 7 pynetok. Haiitu
BEPOSITHOCTH TOTO, YTO MPEIMET KOTOPBINA BBIHYT U3 KOP3UHBI OYy/IeT:

a) ypOBHEM
0) npenbro

Kpurepun onieHKH KOHTPOJIbHOM PadoThI



Samanus banaer IIpumeuanue
1,9 2 Kaxnpiii mpaBmibHbIN oTBeT 1 Oamn
2,10 4 Kasxp1it mpaBuIIbHBIN OTBET 2 Oasuia
3,4,5,6,7,8 18 Kasxp1it mpaBuiibHBIN OTBET 3 Oasia

MakcumanbHbIi 0as 3a paboty — 24 0ajJi0B

Ikana nepeBoaa 0a/1/0B B OTMETKH

OtMmeTka Ymucio 0a110B, He0OX0AMMOE 1JIsI OJYYCHHS OTMETKH
« 5» (OTIMYHO) 23-24
« 4» (xoporio) 17-22
« 3» (yIOBJIETBOPUTEIHHO) 12-16
« 2 « (HEeY/IOBIIETBOPUTEITHHO) MeHee 12

3.2.2. 3ajaHus 1J1sl MTOTOBOI0 KOHTPOJIA (3K3aMeH)
1. O0nIue mojI0:KeHHus

q)OpMOI\/'I aTTeCTailuy I1I0 JUCHUIIIMHEC SABJIACTCA 3K3aMCH. Htorom skzamena SBISETCS OIICHKAa

3HaHUI U yMeHUi oOydatonierocs Mo MATHOAIBHON HIKae.

YcioBus NPOBeICHUS IK3AMEHA
Ox3amer TPOBOJUTCS MO BAPUAHTAM.
KonunuectBo BapuaHTOB - 6.
3aaHus IpeaycMaTpUBalOT OJTHOBPEMEHHYIO ITPOBEPKY YCBOCHHBIX 3HAHMM M OCBOCHHBIX YMEHHI MO BCEM
TeMaM nporpaMmMsl. OTBETHI NPEIOCTABISAIOTCS TUCbMEHHO.
O6opynoBanue: Oymara, pydka, KapaHjall, JUHEWKa, BapUaHT 3a/laHMs, CIPAaBOYHAs JUTEPATYPA,
MUKPOKAIBbKYJIATOP.
2. KoHTposbHO-oneHOYHbIe MaTepuaabl (KOM)

HNHcTpyKuus AJ1s1 00y4al0IIMXCS 10 BHINOJHEHUIO IK3aMEeHAIIMOHHON padoThI

Ha BwImomHeHre MUChbMEHHOM SK3aMEHAIIMOHHON PabOTHI M0 MAaTeMAaTHKE JaeTCs 4 aCTPOHOMHYECKUX
gaca (240 MunyT).

DKk3aMeHaIMOHHAsl paboTa COCTOUT U3 2-X YacTei: 00s13aTeNbHON U TOTOTHUTEILHOM.

OO6s13aTenbHas YacTh COJIEPIKAT 3a/laHUsl MUHUMAIbHO 00513aTEIbHOTO YPOBHS, a AOMOJHUTEIbHAS YaCTh
— 00JIE€E CIIOKHBIE 3aJaHU.

[Ipu BeIMOMTHEHUU OONBIIMHCTBA 33JaHUI 00s3aTEIILHON YacTH TpeOyeTcs MPeICTaBUTh X0 PEIICHHsS U
yKa3aTh TOJIy4YeHHBbIM OTBET. TONBKO B HECKOJIBKMX 3aJaHUsAX JOCTaTOYHO NPEACTaBUTh OTBET. 3a
MPaBWJIbHOE BBIMIOJIHEHUE JIIOOOT0 3a/laHus U3 00s3aTeNbHOM YacTH BbI mojdydaere oauH Oami. Ecnu Bel
MIPUBOJIUTE HEBEPHOE PELICHUE, HEBEPHBIM OTBET WJIM HE MPUBOAUTE HUKAKOTO OTBETA, nojy4yaere O 6aos

3a 3aJaHuc.




ITpu BbINOIHEHUU J1FOOOrO 334aHUS JOMOJHUTEIBHON YacTH HEOOXOIMMO MOAPOOHO OMUCATh XOJ PEIICHUS
U J1aTh OTBET.
[TpaBuIbHOE BHIIOTHEHUE 33/1aHUH JTOTIOIHUTENILHON YaCTH OIICHUBAETCs 2 OayljlaMu.

baiel, ony4yeHHBIE 3a BCE BBIITOJIHECHHBIC 3a1aHNS, CYMMUPYIOTCS.

[TocrapaiiTech MpaBHJIBHO BBIOJHUTH KaK MOKHO Oouiblle 3aJaHuil M HaOpaTh Kak MOKHO OoJiblie
0asIoB.

Ilepeo nauanom pabomvl 6HUMAMENbHO O3HAKOMbMECH CO WIKANOU nepegooa 0Aanlos 6 OmMemKu u

obpamume GHUMAHUE, YMO HAYUHAMb pabomy ciedyem ¢ 3a0aHUll 00s3amenbHOU Yacmu.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANTLHOU cucmeme

Yucno 6a110B, HEOOX0AMMOE 1JIs1 TOJYYCHHUS
OrMmerka OTMETKH
«3» (YZOBIETBOPUTEIHHO) 8-11
«4» (xopo11o) 12-18
«5» (OTIMYHO) 19-20

Kenaem ycniexos!
1 BapuanT
OO0s3aTenbHast 4acThb.

3ananue 1. (16amn) Jommap crout 80 pybreit. Kakoe Hanbomnbiee KOTHYECTBO AOUIAPOB MOKHO KYITUThH Ha
1500 py0eii?

3amaame 2.(1 Oamn)  HapucyHke XUPHBIMH TOYKaMH ITOKAa3aHO CYTOYHOE KOJIMYECTBO OCAJIKOB,

Bbinanasmux B Kazanu c 3 o 15 despans 1909 roja. Ilo ropu3oHTanM ykas3splBarOTCsI YMCIIA MECSALA,
10 BEPTUKAIU — KOJIMYECTBO OCAJKOB, BBINABUIMX B COOTBETCTBYIOIIMM JI€Hb, B MUWLIUMeETpax. Jlis
HarJIIJHOCTU JKUPHBIE TOYKM HA PUCYHKE COEIMHEHbI JMHHEH. OnpenenuTe IO pUCYHKY, CKOJBKO THEH
U3 JaHHOTO MEpHOJa HE BBINANaI0 OCAJKOB.

el A

LA / 1\ /
AR

AL/ LA

0 - + t 4 - |
3 4 o 6 7 3 9 ¢ 11 12 13 14 15

3amanue 3. (1 6amwt) Ha xknerdaroit Oymare ¢ kieTkamu pazmepom 1 cm X 1 cm uzobpaken pom6. Haiiaure



CTo IIomaab, 3alTMIIUTC OTBCT B KBAAPATHBIX CAHTUMCETpPAX.

3amanue 4. (1 6an) CtpouTensHOU Opuraze HyxHo npuodpectu 50 KyOOMETpOB CTPOUTEIBHOTO

Opyca y 0JJTHOTO U3 TpeX MOCTABIIUKOB. KakoBa HauMeHbIIIasi CTOMMOCTh TaKOH MOKYITKH

¢ toctaBKoii (B pyosnsix)? LleHbl 1 ycioBus yKa3aHbl B TaOJIUIIE.

Ilena 6pyca Croumocthb JlomotHUTETHHBIE
ITocTaBmuk
(py6. 3a Im%) JIOCTaBKH YCIIOBHSE
A 3500 9900 -
B 4500 7900 [Tpu 3akaze Ha cymMMy Oouibliie
150000 py6. mocTaBka OecriaTHO
B 3600 7900 [Tpu 3akaze Ha cymMMy Oouibliie
200000 py6. mocTaBka OecriIaTHO

3ananue 5. (1 6ann) Haitnute kopens ypaBHeHus 522 = 625

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

log, V45

3amanue 7. (1 6amn) HaitauTe 3HaueHUE BBIpaKEHUS Tog, 45"
2

3ananue 8. (1 O6amn) Ha pucynke uzoOpaxen rpadguk auddepeHuupyemoit pyHkimu y = f(x). Ha ocu
abciucc oTMeYeHbl AeBATHh Touek: x1, x2, x3...x9. Cpeau ATUX TOYEK HAWIUTE BCE TOYKH, B KOTOPHIX

npou3BoHast GYHKINH f(x) oTpHIaTeIbHa. B 0TBETE YKaKUTE KOIMYECTBO HANJCHHBIX TOUCK.

| L |
TN y=fx)
SN o
/ N \\\ /! N
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JlonomHuTENbHAS YaCTh.




3ananue 9. (2 6anna) Haiinure 06BEM konyca (B M), paauyc OCHOBaHUS KOTOPOTO paBeH 7,5 cM, a
JuTiHa oOpasyromeit — 12,5 cm.

3amanue 10. (2 6amna) B cpennem u3 50 mpousBenéHHbIX OaTtapeek 2 HeucnpaBHbl. KakoBa BEpOsSTHOCTH TOTO,
YTO CJIy4aiiHO BhIOpaHHAs B MarazuHe Oarapeiika OKa)KeTcsl HCIIPaBHO?

3ananue 11. (2 6anna) Teno ausxercs mo 3akoHy S(f) = 4x*> — 6x+3.  OmnpenenuTe, B KAKOH MOMEHT
BpEMEHHU CKOpOCTh OyaeT paBHa 10.
3aganue 12. (2 6amna) Pemuts ypaBHenue 2 + cos?x - 3 cos x=0
3amanue 13. (2 6amma) JlBa BenocumenucTa OJHOBPEMEHHO OTMPABWINCH B 117 KMIOMETPOBBIA MPOOET.
ITepBbIif exan co CKOPOCThIO, Ha 4 KM/4 OOJBIICH, YeM CKOPOCTh BTOPOTo, M MpUObLT K GuHuIIy Ha 4 yaca
pasbie BToporo. Haifnure ckopocTh BeloCHIENNCTa, MpHIIeAniero Kk ¢Guuumy BTopsiM. OTBET naiiTe B

KM/4.

3x+y=3

3ananue 14. (2 6amna) Pemmre cucremy ypaBHeHUN .
log,(5x+4y)=log,(y+5)

2 BapuaHT
O0s3aTenpHas 4acThb.

3amanwue 1. (1 6amn) [Tauka 6ymaru “benee cuera” ctout 300 pybaeit. Tumyp mpummén B Marasut 3a
Oymaroii, umes B kapmane 10000 pyoneit. Kakoe HanOosbiiiee KOTUYECTBO MaUeK dTOW OyMaru CMOXKET
KynuTh Tumyp?

3amanwme 2. (1 6amr) Ha pucyHKe >KUpHBIMU TOYKaMU TTOKa3aHa CpeHEMecsuHas TeMIiepaTypa
Bo3nyxa B Coun 3a kaxaeiid mecsi 1920 rona. [1o ropu3oHTanu yka3slBatOTCS MECSIIbL, 10 BEPTUKAIIH -
TeMmnepaTrypa B rpanycax Llenbcus. st HarIsiAHOCTH KUPHBIE TOUYKU COEAUHEHBI TMHUER. OnpenenuTe mo
PHCYHKY HAaMEHBIIYIO CPEAHEMECSYHYIO TeMIIepaTypy B epHoz ¢ Mas 1o nexadbps 1920 roga. OtBer
nairte B rpanycax Llenbcus.

°C
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1920 2.




3ananue 3. (1 6amn) Ha xierdaroii Oymare ¢ kieTkamu pazmepom 1 cM x 1 cMm n3obpakeHa

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

3ananue 4. ( 16amm) B Tabnuie ykazansl 1IeHbI (B py0.) Ha yCIyrd aBUANIepPEeBO3KU MAcCaKUPOB
AKOHOMHUYECKOT0 KJ1acca no Mapupyty MockBa — PuM yeTbIpeXx pa3HbIX aBUAKOMITAHHIA.

Croumocts CrToMMOCTH

CronMocTh
ABHAKOMIIAHHUSA NMpoBo3a NUTAHUSA

omJiera

Oara:ka Ha 0opTy

Aspoapyr 8500 becninatHo becninatHo
Oiip Xonmnu 3400 3000 1000
[Tonér 3500 2500 700
Kpbuibs 6500 becninatHo 500

Omnpenenure, CKOJIBKO PyOsIei HYKHO 3aIjIaTUTh 32 CAMbIH JCIICBBIA OUJIET, €CITU MyTEIIeCTBEHHUK
IJIAaHUPYET cAaTh Oarak U 3aKazaTh MUTAHHUE HA OOPTY.

Bananue 5. (1 6ann) Haiigure kopens ypapaenus 2! *= 16,

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

Bananue 7. (1 6amwr) Haiiaute 3HaueHne Boipaxkenns 3108312 -]
3amanue 8. (1 6amm)Ha pucynke m3zoOpaxeH rpaduk auddepenuupyemoit ¢yHknuu y = f(x). Ha ocu
abcrucc oTMeueHsl AeBATh Todek: x1, x2, x3...x9. Cpenu 3TUX TOYEK HaWIUTE BCE TOYKH, B KOTOPBIX

npon3BoHas (GYHKIIMH f(x) oTpullaTesbHa. B 0TBeTE yKaKUTE KOJTUISCTBO HAMICHHBIX TOUYEK.

{/,: N yl=f(:£)
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JlonomHuTEIbHAS YaCTh.

3amanue 9. (2 6amia) Haiinure aymay o6pasyromieit mpsMoro KoHyca ¢ BBICOTOH, paBHO# 10 cM, u
JIMAMETPOM OCHOBAHUSI, paBHBIM 15 cM. OTBET 3aNUIINTE B CAHTUMETPAX.

3amanue 10. (2 6amna) Y Mammu 15 dumiek: 5 ¢ kpacHbIMU 3BE3/1aMU, OCTAJIbHBIC C 30JI0THIMU. Maria
HayraJ BeIOMpaeT 3 kapmaHa Quinky. Haiinure BEposSTHOCTb TOTO, YTO 3TO OyAeT (PUIIKA C 30JI0THIMU
3BE3/1aMH.

3aganue 11. (2 6anna) Teno aBmxkercs 1o 3akoHy S(f) = 4x> —2x + 1.

Ompenenure, B KAKOH MOMEHT BpPEMEHHU CKOPOCTh OyneT paBHa 6.
3ananue 12. ( 2 6amna) Pemuts ypasHenue 2 tg2x — tgx-3=0

3amanue 13. (2 6amma) Karep mpornen mpoTuB TeUeHUs] PeKH 72 KM M BEPHYJICS B ITYHKT OTIIpaBJICHUS,
3aTpaTuB Ha OOpaTHBIM MyTh Ha 6 4yacoB MeHblIe. HailimuTe CKOpOCTh TEUEHUs, €CIU CKOPOCTh Karepa B

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

4x—y=2

3amanue 14. (2 6anna) Pemmre cucteMy ypaBHEHUH.
log,, 3x =log,, (y+1)

3 BapuaHT
O0s3arenbHast 4acTh.

3ananue 1. (1 6amn) Croumocts TeTpanu 32 pyomns. Uepes mecsil ona yBenmuuunach Ha 5%. CKOIBKO
pyOuteii cTana CTOUTh TeTPalb MOCIE YBETUYCHUS [IEHBI?

3amanue 2. (1 6aymm) Ha rpaduke mokazaHo CyTOYHOE KOJIMYECTBO OCAIKOB, BhIMABIIKMX ¢ 1 o 11 ¢epas.
IIo TOPU3O0OHTAIIN YKA3bIBAIOTCA YUCIIa MECsLlA, 110 BCPTHUKAIN — KOJIMYCCTBO OCAaJIKOB B MM, BbITIABIICC B
COOTBETCTBYIOLIHNH NeHb. Onpeaenute no rpaduKy HaudoblIee KOJINIECTBO OCAIKOB, BBIMABIINX 32 JICHb B
3TOT MEPHOJ.

MM

4
10

pespany

T
]
1 23 4567 8 91011

3amanue 3. (1 6amn) [1nan mectHOCTH pazout Ha kieTku. Kaxmas kineTka o6o3HavaeT kBaapar 1 mx1 m.
HaiinuTte nepumetp yuacTka, n3o0paxxéHHoro Ha ruiane. OTBeT Jaiite B MeTpax.



feeeed

3amanue 4. (1 6amwn) [leTs naHUpyeT MOKYIKY XOJ0IUIBHUAKA Yepe3 OANH U3 TPEX NHTEPHET-Mara3nHoB.

Llens! 1 ycnoBHs JOCTaBKU MPUBEICHBI B Ta0IHIIE.

HNurepner- Croumocth CroumocTsh JonoJiHUTE/IbHbIE YCI0BUS
MarasuH X0JI0AW/ILHUKA AOCTABKHU
(pyo.) (pyo.)
1 20 000 400 —
2 20 500 550 [Ipu 3aka3e Ha cymmy cBeitie 20 000
py0. mocTtaBka OecriaTHasl.
3 19 950 200 [Tpu opopmieHnn JOCTaBKH CKHIKA Ha
BeCh uek 2%.

Ckoutbko pyOJielt Hy)KHO 3aIUIaTUTh 34 CaMYIO JICIIEBYIO MOKYIIKY C TOCTaBKOW?

3ananue 5. (1 6amn) Haiimure kopens ypapHeHns 7220 = 49,

3amanue 6. (1 6amn) B tpeyronbsanke ABC yron C paBen 90°, cosA =4/5 . Haitaure sinB.

3ananue 7. (1 6amn) Haiinure 3HaueHNE BBIPAKECHUS ———

3amanue 8. (1 6ayn) Mcnonb3ys rpaduk ¢pyakuun y= f(X)(cM. puc. HUKE), ONPEACIUTh: TIPU KaKUX

3HaueHMX X, f(X)>0 u mpu Kakux 3HaYeHMsIX X, f(X)<0

fet

JlonomHUTENbHAS YaCTh.
3amanue 9. (2 6aynma) B mpaBunbsHO# TpeyroasHoi mupamuae SABC K — cepeauna pedpa BC, S —
BepmuHa. M3BecTHO, uyT0 AB = 6, a omaab 60koBo moBepxHOCTH paBHa 270. HalimuTe nnHy oTpe3ka

SK.



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

KapTOLIKOM.

3amanue 11. (2 6amia) Teno nBUXKeTCsA MO NMPSAMOU TaK, YTO PacCTOSHUE S OT HAa4YaJbHON TOUKH

M3MeHsieTcs 1o 3akoHy S = 10¢ — (M), Tiie ¢ - BpeMsl ABMKCHHUS 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 JioAka mpolia NpoTUB TedeHus peku 140 kM u BepHynach B MYHKT

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

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

3amanue 14. (2 6amra) Pemure ypaBHEeHHE: = %

7x—49
4 BapuaHT
O0s3aTenpHas 4acThb.

3ananue 1. (1 6amr) ApOy3sl nponatores mo 95 py0Oieii 3a mTyky. Kakoe Hanbobiee KoimuecTBo apOy30B
CMOXET KyUTh AHTOH, eciii B kapMane y Hero 1700 pyoOineii?

3amanue 2. (1 6amm)Ha rpaduke mokaszan mporiecc HarpeBaHus HeKoToporo nmpudopa. Ha ocu abermce
OTKJIQJIBIBACTCS BPEMs B MUHYTaX, MPOIIE/IICe MOMEHTA BKIIOUCHHS IPUOOpPa, HA OCH OpJUHAT —
TeMmeparypa npubopa B rpagycax Llenscus. Onpenenure no rpaduky Temmnepatypy (B rpagycax) npudopa

gyepe3 8§ MUHYT MOCie Hayasia padoThI.
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3amanwue 3. (1 6awt) HaitguTe muiomanp TpeyroibHUKA, M300paXKEHHOTO HA KJIETUATON OyMare ¢ pa3MepoM

kieTku lem X 1em. OTBET maiiTe B KBaJpaTHBIX CAHTUMETpPax

3amanue 4. (1 6amn) s mpoBeaeHus 6ankera HeoOxoauMo 3akazaTh 2000 MUPOKHBIX y OJHOTO U3 TPEX
MOCTaBIIMKOB. [InpoxHbIe ynakoBbIBatoTcs B KOpoOku 1o 50, 100 u 250 myk. LleHs! 1 JonoTHUTENbHbIE
YCIIOBHSI TPUBEICHBI B TAOJIHUIIE.

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

Ckounbko pyOsieil He00X0IMMO 3aIIaTUTh 3a CaMyIo JEIIEBYIO MOKYIKY MUPOKHBIX, €CIIU 3aKa3 OyaeT
ClIeJIaH y OJTHOTO ITOCTaBIINKa?

3aganue 5. (1 6amn) Haiiaute kopens ypasHernus 37~ 12=9
3ananue 6. (1 6amn) B tpeyronsuuke ABC yron A pasen 60°, a yron B pasen 30°. Haiimute AC, eciu AB

paBeH 18 cm. OTBeT naiTe B CM.

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

3ananue 8. (1 6amr) Ucnonw3ys rpaduk Gyrakuuu y= f(X)(cM. puc. HUXKE), OIPEeuTh

MIPOMEXYTKH BO3PACTaHUA U YObIBAaHUS (DYHKIUH:

JlonoJsiHuTENbHAS YaCTh.



3amanaue 9. (2 6ama) HaliquTe mutonaas 60KOBOM MOBEPXHOCTH MPABUIILHON TPEYTOJIBLHON MTUPAMUIBI, €CIIHA
TIepUMeTp ee OCHOBaHHUS paBeH 48 cM, a anodema paBHa 18 cM. OTBeT naiiTe B cM2.

3apanue 10. (2 6anna) B nBerounoM MarasuHe ecTh 15 opxuuaei: 5 KpacHbIX, 7 O€NbIX, a OCTaJIbHBIE —
cupeHeBble. B mepron, Korja oHM He BETYT, OHM BBIMJISIAT OAMHAKOBO. HailimuTe BeposSTHOCTH TOTO, UTO

CITy4aiiHO BBIOpaHHAsI OPXHUJIES OKAKETCsI CHPEHEBOM.

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

1 "
x(t) = §t3 + 5¢%+ 25¢, T1e X—pacCTOSHIE OT TOYKU OTCYETA B METPAX, [~BPEMs B CEKYHIAX, H3MEPECHHOE C
MOMEHTA Havalia JIBIKEHUs. B kKakoli MOMEHT BpeMeHH (B CEKyH/Iax) €€ CKOpoCcTh Oyzaer paBHa 64 m/c?
3ajganue 12. (2 6amna) Pemmts ypaBHeHue: 5cos?x -8cosx+3=0
3amanue 13. (2 Oamn) MortopHast joika MpoIUia MPOTHB TedeHUs pekd 80 KM M BepHyJach B IYHKT

OTIIPABIICHMS, 3aTPATUB HAa OOpaTHBINM MyTh Ha 2 yaca MeHble. Haliiure CKOpOCTh JIOAKH, €CJIU CKOPOCTh

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

3ananue 14. (2 6amia) Beraucants 3HaueHue BolpaxkeHns: 310837 +49log7 V13
Bapuant Ne S.
Oobs13aTesbHASI YACTh.

3ananue 1. (1 6amn) Py6amka ctout 700 py6. XKens npumén B marasun ¢ 3300 py6reit B kapmane. Kakoe
HauOosbIIee KOJIM4€ECTBO pyOarek CMOXET KYIIUTh Kena?

3amanue 2. (1 6am) Ha rpaduke m3o0pakeHa 3aBUCUMOCTh CKOPOCTH JBHIKEHHUS PEHCOBOr0O aBTOOYyCa Ha
MapuIpyTe MeXay ABYMsl TOpoJaMH OT BpeMeHU. Ha BepTHKaibHON OCH OTMEUYEHa CKOPOCTh B KM/4, Ha TO-
PHU30HTAIBHOM — BpeMsI B yacax, IMpoIIe/iee ¢ Hayajaa JBHKECHHUS aBTo0yca.
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[Tonb3ysick TpaduKoOM, MOCTaBLTE B COOTBETCTBUE Ka)XJIOMYy WHTEPBAJy BPEMEHU XapaKTEPUCTUKY JIBHUXKE-
HUs aBTOOyCa Ha ’TOM UHTEpBAJe.

NHTEPBAJIbI BPEMEHU XAPAKTEPUCTHUKUN ABMXXEHUA

A) mepBbIi Hac MyTH 1) O6bu1a OCTaHOBKA AMUTENBHOCTHIO 30 MHHYT



b) BTOpoii yac mytu 2) ckopocTh aBTOOYyCa He omyckanach Huxe 20 Km/4
B) tperuii uac myTtu 3) ckopocTh aBToOyca He npeBbimana 60 km/4

') ueTBepTHIN Yac MyTH 4) 6buTa OCTAaHOBKA JJTUTENBHOCTHIO 15 MUHYT

B Tabnuie non kaxxaoi OyKBOM yKakKUTE COOTBETCTBYIOLIHI HOMED.

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

HaﬁHHTG Cro miomanb, 3alIurTC OTBCT B KBA/IPATHBIX CAHTUMCTPAX.

3amanrue 4. (1 6ayn) IkoapHO#M CTOMTOBOM HEOOXOIUMO KYIUTh 250 JIUTPOB COKA y OJHOTO U3 TPEX
IIOCTAaBIINKOB. HGHBI " yCJIOBUS JOCTABKU ITPUBCJACHLI B Ta6J'II/II_[e.

MocTawmk | CTOMMOCTE coka CroumocTe [lononHuTensHele ycnosus
(py6. 3a nutp) pocTtaeku (py6.)

A 35 1000 Het
an Jaka3e ToEdpa CBbILLe

= 34 1200 7000 pyGnei — poctaska
BecnnatHan
Mpw 3akaze Tosapa cELILE

B 32 1500

9000 pyGnen — gocTtaBka
DecnnaTHan.

Cxoutbko pyOJielt HeoOXO0AMMO 3aIIaTUTh 33 CaMYIO JEMIEBYIO TTOKYIKY C JIOCTaBKOM?

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

3amanwue 6. (1 6amn) Haiinure kopens ypaBHenus logs (6 — x)=logs 2

3amanwue 7. (1 6amn) Haiinure 3HaueHue Beipaxkenus : 2log, 8 + logs 25 + 1g 100

3amanne 8. (1 6amn) TeneBuzop y JIuaer cmomalncst ¥ moKa3bIBae€T TOJBKO OJWH CIIyYalHbIA KaHal. JInmga
BKJIFOYAET TEJIEBU30p. B 3T0 BpeMst O ABAIATH MATH KaHAIAM U3 TSATUACCATH MOKA3bIBAIOT KHHOKOMETUH.

Haiigute BCPOATHOCTH TOI'O, YTO JInga nomaaeT Ha KaHall, rA€ KOMCOusa HC UACT.

I[OHOJ'IHI/ITGJ'IBHB.SI 4acCTb.



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

S —sepmmnHa. 3BecTtHO, uT0 AB =4, a SK = 12. HaliguTe muiomaas 60KOBOH MTOBEPXHOCTH.

=

=

Bananue 10. (2 Ganna) HaiiTi mpoMexyTKn BO3pacTaHus U yosBaHus QyHKImK y = 2x° — 16x — 17

3amanue 11. (2 6anna) Tenmo nIBHKETCS MO MPSMO Tak, YTO PACCTOSTHUE S HA4aIbHON TOYKH U3MEHSETCS 110
3akoHy S(t)=2t3 — 3t2-, rue t-BpeMs ABUKeHMs B ceKyHaax. HaiiauTe ckopocTs Tena yepes 2 ceKyHIb
MocJie Havasa IBUKEHUSI.

3apanue 12. (2 6amna) B tpanenuun ABCD c ocnoBanusamu BC u AD croponst AB, BC u CD pasusl 25 cm,

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

3amanue 13. (2 Oamna)Temnoxo MPOXOJHUT MO TEYCHUIO PEKH 1O IMyHKTa Ha3HAueHHsS 255 KM M mocie
CTOSIHKM BO3BpalllaeTCsl B MYHKT OTINpaBiieHus. Haliiure cKopocTh TEII0X0/1a B HEMOABUKHOM BOJIE, €CIU
CKOPOCTh TE€YCHHS paBHA | KM/4, CTOSIHKA JJTUTCS 2 Yaca, a B MHKT OTIPABJICHUS TEIUIOXO]] BO3BPAIIACTCS
gyepes 34 yaca mocie oTIbITUs U3 Hero. OTBeT JaiiTe B KM/4.

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

0O0s3aTeIbLHAA YACTh.

3amanme 1. Macca measens 250 xr, a Macca ciaoHa 5150 xr. Kakoe HaMeHbIIIee KOJTHYECTBO TaKHX
MeEABEAEH CMOTYT IIEPEBECUTH CJIOHA?

3amanue 2.

Ha rpaduke npeacrarieHa 3aBHCIMOCTh TEMIIEPATYPHI t BEIECTBA OT MOJYYSHHOTO KOJIWYECTBA TEIJIOTHI
Q. N3HayanpHO BEIIECTBO HAXOAWIOCHh B TBEPJIOM COCTOSIHMM. Ha ropru30HTaIbHON OCH OTMEUYEHO
KOJINYECCTBO TCIIJIIOTHI B I[)KOYH}IX, Ha BepTHKaﬂbHOﬁ OCH — TeMHepaTypa BCIICCTBA B rpaz[ycax HGHBCHH.

0 Q, [x

[Tonp3ysick rpadMKOM, IOCTaBHTE B COOTBETCTBUE KAKIAOMY MPOMEKYTKY KOJTUYECTBA TEILIOTHI
(0603HaUeHO OYyKBaMM) COOTBETCTBYIOIIYIO €MY XapaKTEPUCTUKY TeMIepaTypsl (0003HaUeHO UppaMu).



Konu4yecTBo Tenjiorsl

A) Ab

b) bB

B) BI'

nHrnu

XapakTepucTHKA TeMIepaTypbl

1) TemriepaTypa Bo3pacrtaia ObICTpEee BCEro

2) Temrieparypa Oblila MAKCUMaIbHOMN

3) remniepatypa Oblia MOCTOSIHHOM JIOJIbIIIE BCETO
4) TBEpIIOE TEIIO HATPEBAJIOCH

3ananue 3.Ha xniemuamoui 6ymaze napucosan kpye niowaovio 2,8. Hatioume niowads 3aKpauleHHo20

\

cekmopa.

3ananue 4. B Tabnuie ykasaHsl LieHbI (B pyOIIsix) Ha HEKOTOPBIE KaHIIEISPCKUE TOBAPhI B TPEX MaraznHax
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 ]

Ompenenure, B KAKOM U3 3TUX Mara3nHOB OK)KETCS CAMBIM JICIIEBBIM CIIETYIONIHA HA0Op KaHIEIAPCKUX
TOBApOB: JIBE I'eJIEBbIC PYUKH, IIATh MPOCTHIX KapaHaallen, oauH Habop IBETHHIX Kapanaamei, 10 rerpaneit
B KJIETKY. B OTBeT 3amummmre cTOMMOCTh JaHHOTO Habopa KaHIEIIPCKUX TOBApPOB B 3TOM MarasuHe (B
pyoIIsX).

3aganue 5. Haitute kopens ypapHenus 2°~*=0,25

3ananue 6. B tpeyronbauke ABC yron C paBen 90° . Haiigure sin B, eciu sin A= g

o o 2_
3aganue 7. Haiinute MeHbIINI KOpeHb ypaBHeHHus: 7% ~ 2% =1

3amanue 8. B cpeanem u3 1000 camoBbix HACOCOB, MOCTYMUBIIKMX B MPOAAXKY, 15 noarekator. Haligure
BEPOSTHOCTH TOTO, YTO OAWH CIy4YailHO BEIOPAHHBIN 11 KOHTPOJISI HACOC HE MOATEKACT.

3aganue 9. Haiiiute miomaaps 0ceBOro cedenus Konyca (B cM?), eciiu oOpasyloias Konyca passa 13 cm, a
JTMaMeTp ocHOBaHUA paBeH 10 cMm.



3amanue 10. HaiiTu npoMexxyTKu BO3pacTaHus U yObIBaHUS GyHKIUH Y = x2 + 2x — 3

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

3aganue 12. Haiinure HaumeHblee 3HaueHue Gyakmun Y — 4 — 27X ga OTpe3Ke [(): 4].

3aganme 13. Teroxoa MPOXOAUT MO TEYEHUIO PEKHU 10 MyHKTa HazHadeHUs: 200 KM M TOCJIE CTOSHKHU
B03BpaH_Ia€TC}I 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 OTIUIBITUSA U3 Hero. OTBET AaiTe 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 OTMCAHUsI 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 oOyvaromuiicsi MpUBOAUT HEBEpHOE pEIICHUE, HEBEPHBIA 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. 3amaHus AJi1 YCTHOTO M MHUCbMEHHOTO OMpPOCa CTYJIEHTOB 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 MOCNIE0BATEIbHOCTHIO 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
BBIYUCIICHUSI U TPeoOpa3oBaHMs, MOJY4YE€H BEPHBIH OTBET, MOCIEIOBATEIbHO 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
perieHue OoJiee CI0KHON 3aauu WM OTBET Ha O0Jiee CIIOKHBINA BOMPOC, MPEIOKEHHBIE CTYICHTY
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,
U3JI0’KWAJT MaTeprai TPaMOTHBIM SI3bIKOM B OINPEAEIEHHON JIOTMYECKOM MOCIIEN0BAaTEIbHOCTH, 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[MH MPHU BHIMOIHEHUN MPAKTUYECKOTO 3aJaHuS;

MIPOIEMOHCTPHUPOBAJI YCBOCHHE PaHEe U3YUYEHHBIX COMYTCTBYIOIIMX BOIMPOCOB, CHOPMUPOBAHHOCTH U
YCTOWYMBOCTD UCIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHM U HABBIKOB;

OTBEYAJ CaMOCTOSITEIbHO ©O€3 HaBOMALIMX BOIPOCOB IIpernojaBaTens. Bo3MOXHBI OofHa - JBE
HETOYHOCTH TPU OCBEIIEHUN BTOPOCTENEHHBIX BOIPOCOB 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 MATEeMAaTHYECKOE COJEpKaHWE
OTBETA;

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

JOMYIIEHBI OmuOKa WK 00Jiee ABYX HEIOYETOB MPH OCBEIICHUH 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, JOCTATOYHBIC I AAJbHCHINETO YCBOCHHUS
mporpaMMHOT0 Mmarepuaia (ompenenennsie  «TpeOoBaHMSIMH K MaTeMaTHYEeCKOH IOJArOTOBKE
00yJaroIuXxcs»);

UMENINCh 3aTPYAHEHUS WIM JONYIIEHbl OIIMOKM B ONPEACICHUM 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 TEOPETHYECKOTO0 MaTepHalia BBISIBICHA HEJOCTaTOYHash 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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