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

Pe3ynbrarhl ocBOCHMS Yy4€OHOW TUCIIUIUIAHEI.
OreHka OCBOCHHUSI YI4EOHOU TUCIIUTUTAHEI.

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

3.2.2 3aganus U1 TEMAaTUYECKOTO KOHTPOJIS
(KOHTPOJIBHBIE PabOTHI).

3.2. 3. 3amanHus 711 UTOTOBOTO KOHTPOJIS (9K3aMeEH ).
3.3. Kputepuu onieHuBaHuA.



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

KOHTpO.]'IBHO-PBMCpI/ITCJIBHBIG MaTCpHraJIbl npeaHa3HauCHbl JId KOHTPOJA U OLCHKH
00pa3oBaTEeNbHBIX JIOCTH)KEHUH CTYAEHTOB, OCBOMBIIMX HpPOTpaMMy Y4e€OHOH IUCIUILTUHBI
«MaremMatuka.
®OC BKIIOYAIOT KOHTPOJbHBIE MaTe€pUalbl JUIsl MPOBEAEHUS TEKYIIEr0 KOHTPOJIS U HMTOrOBOM

aTTecTanuu B (hopme IK3amMeHa.

®OC pa3paboTaHbl Ha OCHOBAHHHU:

OCHOBHOM mpodeccCHoHaIbHONH 00pa30BaTENIbHOW MPOrpaMMbl IO HANPABICHUIO TOATOTOBKH
cnenuansHocTd CIIO 43.02.15 [ToBapckoe U KOHAUTEPCKOE N0



2.Pe3yabTaThl 0CBOCHHS Y4eOHOM AU CHMIIIMHBI

B pesynmbraTe  OCBOGHHMS ~ y4eOHOH  MUCHMIUIMHBI ~ CTYACHT JO/DKEH  oOyiamaTh  OOIIUMH
KOMITETECHITUSIMU, BKJIFOYAIOIUMH B €051 ClIOCOOHOCTED:

OK 1. Beibupats crioco0bl perienus 3aaa4 npodeccCuoHaIbHON AesITeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTAM.

OK 2. Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA MTOMCKA, aHATIN3a U HHTEpIpETallii HHPOPMALIUU U
nH(}OPMaLMOHHBIE TEXHOJIOTUHU ISl BHITOJHEHUS 3a7a4 IPOo(eCCHOHATLHON NeSTEIbHOCTH.

OK 3. IImaaupoBath 1 peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE W TUYHOCTHOE Pa3BHUTHE,
MPEANPUHIMATETLCKYIO AeITeTbHOCTD B ITpodeccnoHabHOM cdepe, HCToNb30BaTh 3HAHUS 110 (PMHAHCOBOM
TPAaMOTHOCTH B Pa3IUYHBIX )KH3HEHHBIX CUTYaIUsX.

OK 4. D¢ dexTrBHO B3auMOI€HCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMaH/IE.

OK 5. Ocy1iecTBisiTh YCTHYIO M TUCbMEHHYIO KOMMYHHUKAIIMIO HA TOCYJaPCTBEHHOM si3bIke Poccuiickoit
denepanun ¢ yueToOM 0COOEHHOCTEH COLMATBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 6. [IposBIATh IpaXk1aHCKO-NATPUOTHYECKYIO TO3UIUIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEIEHUE HA
OCHOBE TPAJUIIMOHHBIX O0IIEYEI0OBEYECKUX [ICHHOCTEH, B TOM YHUCIIE C YIETOM FrapMOHHU3AIUN
MEKHAI[MOHAIBHBIX 1 MEXKPEIUTHO3HBIX OTHOIICHUH, TPUMEHSATh CTaHAAPThl aHTUKOPPYILIMOHHOTO
MOBE/ICHHUS.

OK 7. CozneiicTBOBaTh COXpaHEHHUIO OKPYIKaIOLIEH cpefibl, pecypcocOepekeHHI0, IPUMEHSITh 3HaHUS 00
M3MEHEHHMHU KIIMMaTa, IPUHLIUIIBI OEPEKITMBOT0 MPOU3BOCTBA, Y(PPEKTHUBHO 1EHCTBOBAThH B YPE3BBIYANHBIX
CUTYaIUsX.

OK 8. Ucnonb3oBath cpenctBa GU3NUECKON KYIbTYPHI JUIsl COXpAaHEHUS M YKPEIUICHUS 3/I0POBbS B
nporecce NpoQecCHOHANbHOM eSTeNFHOCTH U TOJIEpPKaHUsI HEOOXOMMOT0 YPOBHS (PU3HUUECKOM
MOATOTOBJICHHOCTH.

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

Pe3ynbraToM OCBOCHHUS AUCHUILIMHBI SIBIISETCS MOJIydeHHE (OCBOCHNE) 3HAHUN M YMEHUHN

PesynbTaTsl 00yyeHHs

Iloka3aTenu oueHKH pe3yabTarTa
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

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

HUM, OOOCHOBaHHME BBIOOpa QopMyn s
peuieHuss  KBAJApPAaTHBIX  yYpaBHEHUH U
HEIOJIHBIX KBAJPaTHBIX YPAaBHCHUMN;

BBIIIOJIHATEL JICMCTBUS C JICHCTBUTEIIFHBIMHA YHCIIAMH, | BRIIOJHEHHE ACUCTBUM C NEHCTBUTEILHBIMH

MOJIb30BATHCA KaAJIbKYJIATOPOM IJIA BBIqHCHeHHfI, qucjaaMu, ACMOHCTpalusa yMeHI/Iﬁ
HaxoauThb HpI/I6JII/I)KéHHBI€ BBIYUCICHUAA, HCITIOJIBb30BaHHUA KaJIBKYJIAATOpa JJIA
BBIUHCIICHUH u HaxXOXJICHUA

npUOIMKEHHBIX BBIUMCIICHHUIA;




pemaTtb JIMHEWHBIC U KBaApPAaTHLIC HCPABCHCTBA,
CUCTCMblI HCPABCHCTBA,

N3J10KCHUC OCHOBHBIX OTaIlOB pemeHI/m
JUHCHHBIX M KBaJPATHBIX HEPABEHCTB U HX
CHCTEM;

MPOU3BOJUTH JICUCTBUSL C BEKTOPAMH; dbopMyIMpOBaHWE TIPaBUJI  CIOXKCHHS U
BBEIYUTAHUSA BEKTOPOB, JNEMOHCTPALIMS
YMEHHI  BBINOJHEHUS NEUCTBUI HaZX
BEKTOpaMu;

MCIOJIb30BaTh CBOWCTBA JIEMEHTAPHBIX (PYHKIMHA TPU | U3TIOKEHUE CBOIICTB byHKIUI Hu

pelIeHn  3a/1a4 ¥ YIpaKHEHUH; JIEMOHCTpALUS MMOHUMAaHHUS 1704
UCIIONIb30BAHUS TpPU PEIIeHHH  3a7a4 Hu
YIIPA)KHEHU;

BBHITIONTHATh TOXJIECTBEHHBIE TPEoOpa3oBaHUs CO MIPUMEHEHUE TOKJECTBEHHBIX

CTENEHHBIMH, JIOTApU(PMHUUESCKUMU U npeoOpa3oBaHUA HaJl CTEIICHHBIMU,

TPUTOHOMETPUYECKUMH BBIPAKCHUSIMU; norapupMUIEeCKUMH u
TPUTOHOMETPUUECKUMHU BBIPAXKECHUSIMU;
o0ocHOBaHME  BbIOOpa  (OPMYNBI  WIH

cBOMcTBA (PYHKUUH 715 TpeoOpa3oBaHuUs;

CTPOUTH rpadukn MIOKa3aTeNbHBIX,
JorapupMHUUECKUX U TPUTOHOMETPUUYECKHX
(GyHKIMH, BBIIOTHATh MX NpPeoOpa3oBaHMS;

co3JaHne rpadukoB II0Ka3aTeNbHBIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKHX
byHKIHH, JIEMOHCTpALIUS YMEHHUI
BBITIOJIHEHUSI  MPeoOpa3oBaHUi  TpauKoOB
Takux (yHKIUH;

BBIUHCIISATH NPOU3BOJHBIE U MEPBOOOpa3HBIE,

MOJIy4YeHUE MPOU3BOJHBIX U MEPBOOOPA3HBIX

ONpeleIEHHBIE UHTETPaJIbl, IPUMEHATh HEKOTOPBIX byHKIHH, IIOCTPOEHHUE

ONIpEACIEHHBIA UHTETPANI JJI1 HAXOXKICHUS KPUBOJIMHEMHOW Tparenuy, HaXOXACHHue ¢

IUIONIAA KPUBOJIMHEHHOW TpaIeLuu; WIOWAIA C IOMOILIBIO  ONPEAEIEHHOIO
UHTErpala;

IIPUMEHATH CBOMCTBA IPSAMBIX U IIJIOCKOCTEU B 000CHOBaHME CBOMCTB  IPSIMBIX U

IIPOCTPAHCTBE IIPU PELIECHUM 3a/ay;

IUTOCKOCTEH B MPOCTPAHCTBE TPU PEIICHUU
3ajay;

I/I306pa)I(aTB reoOMCTPHUICCKUC TCJIa Ha IIJIOCKOCTHU U
B IPOCTPAaHCTBC, CTPOUTH HUX CCUYCHHA INNIOCKOCTBIO,

JIEMOHCTpALUS YMEHUI MIOCTPOEHUSA
FEOMETPUYECKNX TEJI M UX CEYECHHH  Ha
IIJIOCKOCTH U B IPOCTPAHCTBE;

pemarhk 3a7a4d Ha BBIYHCIICHHE ILIOIIAeH
MMOBEPXHOCTEH W OOBEMOB TEOMETPHUYECKUX TEII;

ompeneneHue (GoOpMyNbl  IT  BBIYMCICHUS
wionaned u 00bEMOB T€OMETPUUECKUX Te,
MPUMEHEHUE UX JUISl PELIEHUS 3a]1a4;

YMETh MPUMEHATh OCHOBHBIE TMOJIOKEHHS TEOPUH
BEPOATHOCTEN M MATEMATHYECKOW CTATUCTUKHU B
npoeCCUOHATIBHON JIEATETLHOCTH.

BBIICJICHUE OCHOBHBIX JJIEMEHTOB TEOPHH
BEPOSITHOCTEN u MaTeMaTU4YeCKOU
CTaTUCTUKH, pELICHUE IIPAKTUYECKUX 3a1a4.

3HaHus:

OCHOBHBIC (DYHKITHH, NX Tpa UK U CBOWCTBA,

NIEPEYUCIICHNE OCHOBHBIX  (DYHKIIHIA,
dbopMynupoBaHUEe HMX CBOWCTB, OMNHMCAHHE
mpolecca nocTpoeHus rpaduKoB;

OCHOBBI  TU(GEpPEHIINATBLHOTO W HHTETPaIbHOTO

dbopmyaupoBaHue npaBua U GopMyI
TG epeHMaIbHOr0 U WHTErPajJbHOTO




HCYHCJICHUMH; HCYCIICHHI;
M3JI0KCHHUE aJITOPUTMOB perieHus
AITOPUTMBI perieHus TPUTOHOMETPUYECKHUX,
w TPUTOHOMCTPHUYCCKUX, IIOKA3aTCJIbHBIX 148
MOKa3aTeNIbHbIX, JIOTapU(MUUYECKUX YpaBHEHUH U N
. Jorapu(GhMHUIECKUX ypaBHEHUH u
HEPaBEHCTB;
HEPaBEHCTB;
N vy ompeneneHue OCHOBHBIX CBOMCTB
OCHOBHBIE CBOICTBA 3JIEMEHTAPHBIX (DYHKIIHIA; N
3JIEMEHTAPHBIX (YHKIIHH;
OCHOBHBIE MTOHATHS BEKTOPHOU aiareOpsl; dbopmyaupoBaHue onpeneaecHui u

BBIJICJIEHUE OCHOBHBIX IOHATHI BEKTOPHOU
anreOpsl;

- . 000CHOBaHHE OCHOBHBIX  TOHATUH
OCHOBBI JIMHECHUHOU aJ'II‘66pBI, o o
JTUHEWHOU anreOpsl;
y3HaBaHHE reOMETPHUYCCKUX Tell,

OCHOBHBIC IMMOHATUA U ONIPCACIICHUSA CTCPCOMETPHUH,

dbopMynupOBaHUE OCHOBHBIX MOHATHH H
oTpezieNieHUui CTepEOMETPHH;

CBOWCTBA T€OMETPUYECKUX TEJ U MOBEPXHOCTEN;

MEPEYUCIIEHNE CBOMCTB r€OMETPUUECKHUX Tell
Y UX MTOBEPXHOCTEN;

. . . BBIJICTICHHE bopmyn TUIOIIAeH
dbopmyel TIOMIAEH TMOBEPXHOCTEH U O0BEMOB; . .
noBepxHoOcTel U 00BEMOB,;
U3JI0KECHUE OCHOBHBIX TTOHSITHIA
OCHOBHBIC TOHSTHUS KOMOWHATOPHKH; CTaTHCTHUKH,
KOMOWHATOPUKH, CTAaTUCTUKH U  TEOPUH

TEOPUU BEPOATHOCTEH.

BEPOSATHOCTEM.




3.0ueHKa ocBoeHH S Y4eOHOW TUCUUIIMHBI

3.1.®@opMBbI KOHTPOJIS ¥ OLEHUBAHNS 3JIEMEHTOB Y4eOHO U CIUNIHHBI

JieMeHT y4eOHOoM

q)OprI KOHTPOJISA 1 OCHUBAHUA

MCIHILTHHBI Tescymuii KOHTPOH TemaTnueckuii HUrorosbii
KOHTPOJIb KOHTPOJIb
Paznea 1. IloBTopenue kypca | Onpoc, KonTponbnas
MaTeMaTHKH OCHOBHOM CaMOCTOSTENbHAS pabota
HIKOJIbI pabota
Paspnen 2 Ilpsambie u Ompoc, Kontponbnas
IJIOCKOCTH B IPOCTPAHCTBE | MaTEMAaTUYECKHH. pabora
JTUKTaHT,
CaMoCTOSITeNbHas
paborta
Paznen 3. Koopaunarsl u Ompoc, KonTponbnas
BEKTOPLI TECTUPOBAHUE, pabora
CaMOCTOSITeNTbHAS
pabora
Paznen 4. Ilpomssoanas | Onpoc, KonTponbnas
¢GyHKuMH, ee NPUMEHEHHE TECTUPOBAHUE, paborta
CaMoCTOSITeNIbHAs
paborta
Pazpea 5. Omnpoc, KonTponbHas
MHoOrorpaHHuKH U TeJia TECTUPOBAHUE, pabora
BpAallleHUs
CaMOCTOSITeNTbHAS
pabora
Pa3znen 6. Crenenun n kopHu. | Onpoc, KonTponbnas
Crenennasi, moka3saTeJbHas | TecTHPOBAHME, pabota
n JOrapuPMHIECKast | cavocTosTenbHAS
byHun pabora
Pa3znen 7. dnementsl Teopuu | Onpoc, Kontponbnas DK3aMeH
BEePOATHOCTEH U | TecTUpOBaHUE, pabora
MaTeMaTH'4ecKoil CaMOCTOSATENIbHAS
CTATHUCTHKHU pabora

Tunsl 3agaHuii 1151 TEKYILIEr0 KOHTPOJISI U KPUTEPHH OLEHKHU

[IpeamMeToM OILIGHKHM OCBOCHUS IUCIUILUIMHBI SIBISIOTCS YMEHHsI, 3HAHUSA, OOIIHME KOMIIETCHITUH,

CIIOCOOHOCTH MPUMCHSATH UX B HpaKTHHGCKOﬁ ACATCIIbPHOCTHU U HOBCGHHGBHOﬁ KHU3HU.




e Tun (Bupx) IIpoBepsiemble 3HAHUA U Kpurepun onenkn
3aaHusd yMeHHs
TecTsl 3HaHHUE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTeMaTUKU «» - 71 - 89% npaBUIbHBIX OTBETOB
1 «3» - 51 — 70% npaBUIbHBIX OTBETOB
«2» - 50% n MeHee npaBUIbHBIX
OTBETOB
VY CTHBIE OTBETHI 3HaHUE OCHOB VYCTHBIE OTBETBI Ha BOIPOCHI JOJIKHBI
2 MaTEMAaTUKHU COOTBETCTBOBATh KPUTEPHUSIM OLICHUBAHUS
YCTHBIX OTBETOB.
KonTponbnas 3HaHue OCHOB MareMatuku | «5» - 100 — 90% npaBuiIbHBIX OTBETOB
(camocToATENBHA | B COOTBETCTBUHU C «» - 71 - 89% npaBUIIbHBIX OTBETOB
3 | a1) pabora MPOMIEHHON TEMOH U «3» - 51 —70% npaBUIBHBIX OTBETOB
YMEHHS IPUMEHEHUS «2» - 50% 1 MeHee npaBUIbHBIX
3HAHUU Ha MPAKTHKE OTBETOB
CocraBnenue Ymenue opueHTHpoBaThCs B | COOTBETCTBUE COIEPKaHUS pabOTHI,
KOHCIIEKTOB, UH(OPMaLOHHOM 3asIBJICHHOI TeMe, MpaBuiaM 0hopMIICHUS
4 pedeparos. IPOCTPAHCTBE, COCTABIATH | pabOTHI.
KOHCIIEKT.
3HaHME TPaBUII
odopmiieHus pedepaTos.
[IpaxTrueckue YMeHue IPUMEHSTh «5» - 100 — 90% npaBUIBHBIX OTBETOB
paboThI IIOJIy4YECHHBIE 3HAHUA HA «» - 71 - 89% npaBUIbHBIX OTBETOB

IPaKTHKE.

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




3.2.TunoBble 3a1aHus JJI51 OLIEHKH YCBOEHHSI Y4eOHOW TUCUUIIMHBI.

3. 2.1. 3aganus 1J1sl TEMATHYECKOI0 KOHTPOJIA (KOHTPOJIbHbIE Pa00ThI)
Kpurepun oueHKu KOHTPOJIbHOH PadoThl

OcHoBHBIE TpeOOBaHUS K BBIOJHEHHUIO 33JJaHW KOHTPOJILHOW PabOTHI:
— XOJI pEIICHUs MAaTEMAaTHYECKHU TPaMOTHBINA U TTOHSATHBIN;
— IIPEZICTABIICHHBIN OTBET BEPHBIN;
- MeTo1 U (opMa ONMCaHUS PEIIEHUS 3a]Ja4d MOTYT OBITh IPOU3BOJILHBIMY;
— BBINOJIHEHHE KaXKIO0T0 U3 3a/laHui OLlEHWBaeTCs B Oauiax.

3a mpaBUIIbHOE BBIMOJIIHEHHE JII0O00TO 331aHusl YPOBHA 1 CTyIeHT moiydaeT oaMH 0ai. B 3amanusx
C BBIOOPOM OTBETa, C KPaTKUM OTBETOM WJIM HA yCTAHOBJICHHE COOTBETCTBHUS, CTYACHT IIOJY4aeT OAUH
0aJ1J1, COOTBETCTBYIOUINI JaHHOMY 3aJaHHIO, €CJIM yKa3aH HOMEp BEPHOro OTBETa (B 33JaHUSIX C BHIOOPOM
OTBETa), WM BIOUCAaH BEpPHBIH OTBET (B 3aJaHUSIX C KPaTKUM OTBETOM), WJIM MPABHJIBHO COOTHECEHBI
OOBEKTHI JBYX MHOXKECTB M 3alMcaHa COOTBETCTBYIOLIAs IOCIENOBAaTENbHOCTh LUpp (B 3adaHUAX Ha
YCTQHOBJIEHHE COOTBETCTBUS). [IpH BBIMOJIHEHUH TaKMX 3adaHdN, TJe HEOOXOAWMO MPUBECTH KPaTKOe
perieHue, 3a HEeMOJIHOE pelIeHUe 3alaHus (BBIYMCIUTENIbHAS omuoKa, onrucka) BeicTaBisgercs 0,5 Oana.
Ecnu cTyneHT npuBOAWT HEBEPHOE PELICHUE, HEBEPHBIA OTBET WM HE MPHUBOAUT HUKAKOTO OTBETa, OH
nony4aet 0 6aymios.

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

3aJaHuN:
Bbanabl Kpurepun ouneHKU BHINOJTHEHHOT0 32 JaHUSA
3 Haiinen npaBWIbHBIM XOJI pELICHHS, BCE €ro IIard  BBINOJHEHbl BEPHO M IOJYYEH
MpaBUIIBLHBIN OTBET.
2 [TpuBeneHo BepHOE pellIeHUE, HO JOMYIIEeHa BRIYUCIUTEIbHAS OMMOKA I OMKCKA, IPU 3TOM
MO>KET OBITh MOJTYy4YeH HEBEPHBI OTBET
1 Pemennie HauaTO JOTMYECKH BEPHO, HO JOMYIIEHA OIIMOKa, MO0 peuieHre He JOBEACHO 0
KOHIIA, ITPH 3TOM OTBET HEBEPHBIM WJIK OTCYTCTBYET.
0 HesepHoe pelienre, HEBEpHbBINA OTBET WIM OTCYTCTBUE PEILEHUS.

JIist ka0 KOHTPOJIBHON paboThl pazpaboTaHa IIkajga IepeBoja 0aioB B OTMETKH, TJIE€ yKa3aHo,
CKOJIbKO 0aJsTOB JIOCTaTOYHO HAOpaTh, YTOOBI MOIYYUTh Ty WIH MHYIO TOJOXKHTEIBHYIO OIEHKY, KOTOpas

COCTaBJIEHA B COOTBETCTBUU C TaOJIHIIEM.

[TpoueHT KauecTBeHHast oOIleHKAa HMHIWBUIYaJbHBIX 00pa30BaTEIbHBIX
PE3YIBTaTUBHOCT | TOCTHKEHUU

u  (TIpaBUIBHBIX .

oTBETOB) Oamn (oT™MeTKa) BepOaTbHBIN aHATOT

90 + 100 5 OTJINYHO

71 + 89 4 XOpOUIO

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=

as%-a~8

4. IlpencraBuTh B BUJI€ CTENICHU U HANTU 3HAYEHUE BHIPAKEHUS —— Tipu a=6.

2) 6 6) —= B) 4 r -6 0

5. THocrpouts rpadpuk pynkmuun y = 2x + 1

Yacrtp 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 €KeroHo 8% OT cyMMBbI BKJIaja. Kakoil craneT cymma yepes rof, eciu
MepBOHAYANIBHBIN BKJIaA 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 BapuMaHT



Yacre 1

1. Pemurs ypaBHenue X(x — 4) = —3

a)3ul 0) 4,5 B) 3 r)-3ul n) 1

2. Pemmte HepaBeHCTBO 5 (x +4) < 2-(4x—5)

a) x<-10 0)x<-4 B) x> - 10 r) x>10 n) x<-1,8

2) 6) 1 B) —3 = r) -1 m 2=

C7'C

c6

-3

A

. IIpencraBuTh B BUJE CTEIIEHU U HAWUTH 3HAYECHUE BBIPAKEHUS npu c=4.

a) 16 6) —— B) 4 r)-16 )

5. Tocrpouts rpaduk pynkmun y = —2x + 1

Yacrtp 2

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

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

7. baHK BbITUTAUMBAET €KeroaHo 8% OT cyMMbI BKJIaja. Kakoii craneT cymma yepes rof, eciu
MepBOHAYANIBHBIN BKJIaA cocTaBisit 8600 pyoeii?

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

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

Kpurtepun oneHKkn caMocTOsITeIbHON PadoThI

3agaHus banner IIpumeyanue
1,2,3,4,5 5 Kasxpiii mpaBmiibHbIN oTBeT 1 Oamn
6,7,8 6 Kasxp1it mpaBuIbHBIN OTBET 2 Oaiia

MakcumanbHbIi 0amt 3a padoty — 11 6assioB



IIkana nepeBoaa 0a/1JI0B B OTMETKH

OTMeTKa Yucso 625108, HEOOX0AUMOE VISl TOJTYYEHHUSI OTMETKHU
« 5» (OTIMYHO) 11
« 4» (xoporio) 8-10
« 3» (yIOBJIETBOPUTEIHHO) 6-7
« 2 « (HEyAOBIETBOPUTEIIHHO) Menee 6

KonTpoabHasi padora
Tema «IIpsiMble U MJIOCKOCTH B POCTPAHCTBE)

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

1. Kakum 006pa3oM MOXKHO 3a7aTh TIIOCKOCThH?
2. Kak MoryT OBITh pacroiI0KEHbI IIPsIMas U MIIOCKOCTh?

3. Han xky6 ABCDAB1C:D. Ilepeuncnure pedpa, KOTOpbIE JIeKAT Ha IPSAMBIX, IEPECEKAIOLIUXCS C

npsimMon AA.
4. Cdhopmynupyiite mpu3HaK NapauIeTbHOCTH MPSIMON U TUIOCKOCTH.

N

Kakue ¢purypsl MOryT nosy4aTrbcs B CEUCHHH TPEYTrOJbHONW MPU3MBI IIJIOCKOCTHIO?
6. Touka C nexut Ha oTpe3ke AB. Uepes Touky A mpoBe/ieHa MIOCKOCTh, a yepe3 Touku B u C —

napajuiebHbIE IPSMbIE, IEPECEKAIONINE ITY MIIOCKOCTh COOTBETCTBEHHO B Toukax Bi u Ci. Halingute

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

7. CpenHsia TUHUS TpanClUH JISKUT B IJIOCKOCTHU o. [lepecekaroT iu mpsiMble, COAEpIKAILINE €€
OCHOBaHWUS, TNIOCKOCTH 07 OTBET 00OCHYIATE.

8. Hapucosarts: [Ipsimast 1eKUT B INIOCKOCTH.

9. Hapucosars: /IBe npsiMble, Jiexkalue Ha OJHON MJIOCKOCTH, NapalljIelIbHbl TPETHEH NMPSAMOI,
JIeXalle Ha Ipyrou IIOCKOCTH.

2 BapuaHT

Kak MoryT OBITh pacroioKeHbl ABE IIOCKOCTHU?

Kak MoryT ObITH pacroioskeHbl ABE MpsiMble?

Han xy0 ABCDA1B:1C1Di. HazoBute pebpa, napamiensusie pedpy AA1.

ChopmynupyiiTe mpr3HaK MapauIeIbHOCTH JBYX IIOCKOCTEH.

Kakue ¢urypel MoryTt nosy4yarbcs B CEUEHHH Ky0a INIOCKOCTBIO?

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

AN

napajuiebHbIE IPSMbIE, IEPECEKAIONINE ITY MIIOCKOCTh COOTBETCTBEHHO B Toukax B1 u Ci. Haliqute

Ry orpeska CCy, ecnu Touka C — cepeauna otpe3ka AB u BB1= 7cm.

7. Touku A u B nexar B miI0cKOCTH o, a Touka C He JEXKUT B 3TOU IIIOCKOCTH. JlokaxuTe, 4To mpsimas,

npoxosuias uepes cepeaunsl orpe3koB AC u BC, napanienbHa MI10CKOCTH Q.
8. HapucoBats: npsiMas ¥ IUIOCKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, T.€. IIEPECEeKat0TCs
9. Hapwucoaths: mpsiMasi ¥ TUIOCKOCTh HE UMEIOT HU OJTHOM OOIIel TOUKH.

Kpurepun onieHKH KOHTPOJIbHOI PadoThl

3amanus baniaer IIpumeuanue
2,3,4,5,8.9 6 Kasxnpiii mpaBmibHbIN oTBeT 1 Oamn
1,6,7 6 Kasxnpiii mpaBmIIbHBIN OTBET 2 Oasuia

MaxkcumanbHbIi Oam 3a paboty — 12 6asi

Ikana nepeBoga 60a/1JI0B B 0TMETKH



OTMeTKa Yucso 6a/1510B, HEOOX0AUMOE LISl MOJTYYEHUSI OTMETKHU
« 5» (OTIMYHO) 11-12
« 4» (xoporio) 9-10
« 3» (yIOBJIETBOPUTEIHHO) 6-8
« 2 « (HEyAOBIETBOPUTEIIHHO) Menee 6

KonTpoabHass padora
Tema «KoopauHaThI U BEKTOPbDY

Heab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUU CTYIEHTOB.

a

>

1 BapuanT

. Haiitu xoopnunater BektopoB: AB; AC; AD; BC; BD; CD; CA Ecnu nansl 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 cKaspHOE PON3BEICHNE BEKTOPOB A U b eciy ux jmuHsI |3]|= 4; |E | =2, a yroll Mexay
BeKkTOopamu 60°

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

CocraBuTh ypaBHEHHUE MPSIMOM C YIIIOBBIM KO PHUIITHEHTOM kZ% , €CITM U3BECTHO, uTO TouKa A(5;7)
MPUHAJICKUT TAHHOU IPSIMOM

CocrtaBuTh ypaBHeHUe MpsiMoit o Touke M(1;6) u HampaBisitoieMy BeKTopy p (2;4)

HaiiTu Hanpasiisitonine BeKTopa NpsMbIX

a) 5x-7y+9=0

B) 4y-3=0

c) -2x+11=0

B npocrpancTse 3a1aubl Touku A (4;-1;3) u B (-2;3;-5). Haiitu guny 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 koopaunaatel 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 KOOpJAUHATHI TOYEK: A
(6;2;5); B (4;0;7); C (10;8;3); D (9;1,9)

2. HaiiTu ckanspHOe mpon3BeicHne BeKTOpoB 2 (2;5;6); u b (3;1;7)

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

4. HaiiTu cxanspHoe ipou3Be/ieHue BeKTopos p=5a-4b; n =32 + b, ecnu ux nmunet |al=5,|b| =3, a
YTOJI MeXIy BeKTOpamMu @ U b pasen 60°

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



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

7. HaliTi HanpaBJIAIOIKe BEKTOPA MPSMbIX
a) -4x+9y+6=0

B) 2y+7=0

c) -3x+15=0

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

9. HaifTu KOOpAMHATBI EHTPA OKPYKHOCTU U PAfUyC 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 koopaunaatel 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 rpou3BeieHne BeKTOpoB a (7;3;6); u b (4;5;1)

3. Haiitu cransipHOe MPOU3BEICHUE BEKTOPOB A U b ecnu ux mmHel |a|= 4; |b| =2, a yroi Mexny
BeKkTOopamu 360°

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

. 1
5. CocTaBuTh YpaBHEHHE MPSMOM C YTIIOBBEIM KO3PPUITHECHTOM k=5 , €CIIM U3BECTHO, UTO Touka A(7;2)
NPUHAICKUAT TAHHOW TIPSIMOM

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

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

B) -9y+11=0

¢) 3x+20=0

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

9. HaiiTi KOOpIMHATBI IEHTPA OKPY/KHOCTU U PAJLyC 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 kKoopauHatel 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 koopaunatel Touku C- cepeIuHbl
oTpe3ka AB

Bapuant 4



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

2. Haiftu ckansipHoe npousBeieHre 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 cKaJspHOE TIPOU3BEIcHIE BEKTOPOB p=3a-5b; u §=2a + 4b, ecnu ux amuus |a|= 5,|E| =4, a yron
MeXJTy BeKTopaMu @ U b pasen 270°

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

MPUHAJICIKUT TAHHOU IPSIMOK
6. CocTaBUTh ypaBHEHHE MpsAMOH 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 3aqanbl Touku A (-4;-1;5) u B (-3;2;7). Haiitu juminy Bektopa AB

9. HaifTi KOOpAMHATBI EHTPA OKPYKHOCTU U PAfyC OKPYKHOCTH, €CJIH H3BECTHO yPABHEHHE OKPYKHOCTHU
(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

Kpurepum oneHKu KOHTPOJbHOH PadoThI

3agaHus bannel IIpumeyanue
2,3,8,11 4 Kasxnprit mpaBuibHBIN OTBET 1 Gamn
4,5,6,9 8 Kasxnpiii mpaBmIIbHBIN OTBET 2 Oasuia
7 3 Kasxip1it mpaBuIbHBIN OTBET 3 Oayuia
1 7 Kasxp1ii mpaBUIIBHEIN OTBET JaeT 7 OaJioB
10 15 Kasxip1it mpaBuIbHBIN OTBET AaeT 15 6amios

MaxkcumanbHbli 0am 3a paboty — 37 6ajiioB

HIkana nepeBoaa 60a/1JI0B B 0TMETKH

OTMeTKa Yuco 6217108, He00X0AUMOE J1JI51 MOJYYEHHSI OTMETKH
« 5» (OTIM4YHO) 34-37
« 4» (xoporo) 27-33
« 3» (yIOBJIETBOPUTEIHHO) 18-26
« 2 « (HEeYIOBIIETBOPUTEITHHO) MeHee 18




KonTtpoabnasi padora
IIpousBoaHasi pyHKuMH, ee IPUMEHEHHE.

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

1. Haiitu npon3BOIHYIO (DYHKIIMH:

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

2. Haiiti mpousBoanyto GpyHKIUU (IeneHue).

Yo

3. Haiitu mpousBoHyto 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 mpon3BoHyI0 GYHKITUH (YMHOXKEHHE):
y=(4x*+3)Vx

6. Haiitu npou3Boanyto GpyHKIUU.

y=sin (10x+11)

7. Haiitu mpou3BOaHYIO (DYyHKIIUU.

y= (3x+7)*

8. Haiitu nmpon3BoHy0 QYHKIIUH!

1
F(X2+1)2

9. Haiitu nmpou3BoaHYIO GyHKIUU.

y=Vx2 + 2cosx — 4
10. HaiiTi mpon3BoaHy0 PyHKIMH (A€TIeHHE):!

3x2-2x+1

x2

2 BapuaHT
1. Haiitu npon3BOIHYIO (DYHKIIMH:

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

2. Haiftu npon3BoiHYI0 ()YHKIMH (JIE€NEeHUE):



Ve

3. Haiitu mpousBoHyto GyHKuu 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 GyHKIMH (YMHOKECHHE)!
y=(3x*+5)'Vx

6. Haiitu mpou3BoaHyI0 GyHKIUU.

y=cos (7x+8)

7. Haiitit mpon3BOIHYIO (DYHKITHH.

y= (4x+5)°

8. HaiiTi nmpon3BoAHYIO PYHKITUH:

1
y=(x3 +4)2

9. Haiitu nmpou3BOaHYIO GyHKIUU.

y=V2x3 + 3sinx + 3

10. Haiit mpou3BoaHy0 GyHKIIUHU (ICICHHE):

2x%+4x+7
-
Kpurepun oneHKH KOHTPOJIbHOI PadoThI
Samanus baniaer ITpumeuanue
1,3,4,6,7,8,9 7 Kaxxnpiii mpaBmibHbIN oTBeT 1 Oamn
2,5,10 6 Kasxpiii mpaBiIIbHBIN OTBET 2 Oasuia

MaxkcumanbHbIi 6ani 3a padoty — 13 6aJ10B

HIkana nepeBoga 60a/1JI0B B 0TMETKH

OTMeTKka Yucso 625108, HEOOX0AMMOE LISl TOJTYYeHUS] OTMETKHU
« 5» (OTAMYHO) 12-13
« 4» (xopor11o) 10-11
« 3» (YIOBJIETBOPUTEIBHO) 7-9
« 2 « (HeyIOBJIETBOPUTEIHHO) MeHee 6

KonTposbHas padora
Tema «MHOrOrpaHHHMKH M TeJIa BPallleHUA»




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

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

2. JllnHa OKpY>KHOCTU OCHOBaHMS LIWJIMHAPA paBHA 7, BbICOTA IMIIMHpa paBHa 4. Hailtu miomanb
OOKOBOI TOBEPXHOCTH LIUIIMHJIPA.

3. IInomank 6GOKOBOW MOBEPXHOCTH IIMJIMHJPA PaBHA 8 T, a TUaMeTp OCHOBaHUS HUIMHpa 5. Haiitn
BBICOTY LMJIMHJPA.

4. BoicoTa KOHYyca paBHa 6, a AMaMeTp OCHOBaHMS KOHYca paseH 1 1. Haittu mmoniaas moiaHoM
MOBEPXHOCTU KOoHyca. OTBET yKa3arh JI€JICHHBIN Ha 7.

5. Haiitu mymommab 0CEBOTO CEYCHHS KOHYCa, paauyc KoToporo paBeH 10, a oOpa3yrorias KoHyca paBHa
17.

6. Haiitu mymormmab 0ceBOTO CeYeHHs KOHYyca, eciii o0pasyroiias KoHyca paBHa 14, a quameTp OCHOBaHUS
KOHYca paBeH 16.

7. Auametp mapa pasen 19. Haittu nomaas moBEpXHOCTH 1Iapa.
8.ILlmomanp 6ombmIoro kpyra pasHa 23. HaiiTu miomia s moBEpXHOCTH LIapa.

9. Mansl aBa mapa. Paguyc nmepBoro mapa B mects pa3 0oJjbliie pajanyca BToporo mapa. Bo ckonbko pas
IUTOIIAb TOBEPXHOCTH MEPBOTO HIapa 0OoJIbIIIe TUIOIAAN TOBEPXHOCTH BTOPOTO Imapa’?

10. Bo ckoIbKO pa3 yBEIMUUTCS IUIOIIAb IOBEPXHOCTH 1L1apa, ECIIM YBEIUYUTH paguyc 1apa B 4 pasza?

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

BbIcOTa 7. OTBET yKa3aTh JEJICHHbBIN HA .

2. JlnHa OKpY>KHOCTY OCHOBaHMS LIWJINHAPA paBHA 9, BbICOTa MIIMHpaA paBHa 5. Hailtu miomanb
OOKOBOI TOBEPXHOCTHU LIMIIHHIIPA.

3. IInomrase 6OKOBOM MOBEPXHOCTH LMJIMHIPA paBHA 14 7, a nuameTp ocHOBaHUs IMMHApa 9. Haiitu
BBICOTY LIMJIMHAPA.

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

5. HaiiTu momaab 0ceBOro ce4eHus KOHyca, paaryc KOTOPOro paBeH 8§, a oOpa3yromas KOHyca paBHa
13.

6. Haiitu mymommab oceBOTO CeYeHMs KOHYyca, eciii o0pasyroiias KoOHyca paBHa 12, a guaMeTp OCHOBaHUS
KOHyca paBeH 18.

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

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



9. Hanb! nBa mapa. Paguyc nepBoro mapa B 1ecath pa3 00bIie paguyca BToporo mapa. Bo ckoiabko pa3
IIOLIAa/1b MOBEPXHOCTH NMEPBOTO I1apa OoJblie MO TOBEPXHOCTH BTOPOTo Hiapa’?

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

Kpurepun oneHKu KOHTPOJbHOH PadoThI

3agaHus bannel [Ipumeuanue
1-10 10 Kasxprit mpaBuibHBIN OTBET 1 Gamn

MakcumanbHbIi 0amt 3a padoty — 10 6as

Ikana nepeBoaa 0a/1J0B B OTMETKH

OtMmeTka Ymucio 621108, He00X0AMMOE 1JIs OJIYYECHHS OTMETKH
« 5» (OTIMYHO) 10
« 4» (Xopo1Io) 8-9
« 3» (yIOBJIETBOPUTEIHHO) 5-7
« 2 « (HEeY/IOBIIETBOPUTEITHHO) MeHee S5

KoHnTpoJjbHas padora
3.5 Cmenennasn, nokazamenvnasn u nozapugmuveckas YynKyuu

IlepBas yacTp
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbvlil OMeEem U3 Yemulpex nPeodi0HCeHHbIX.
1. Mexay KakuMu JBYMsI HaTypaJIbHBIMU YMCIIAMH HAXOJIUTCS YUCIIO V19?
A)19u20;b5)2u3;B)18ul19;I')3 u4.
2. Ha pucynke nzobpaxén rpaduk ¢pyakunu Buaa f(x)=a*. Halimure 3Hauenue f(2).
YA

5 @

f(x)=a"

X

of..1

A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. Kakas u3 ¢pyHKIuMi BO3pacTaioT Ha Bcel 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 001actp onpenencuus Gpynkiun f(x) = Ig XX+7

A) (-7;1,5); B) (005 -1,5), (7; +o0).; B) (-1,5; 7); T) (-00; -7), (1,5; +o0).

Bropas yacth
Ilpu ¢vinonnenuu 3ad0anuii 5-10 3anumume x00 peuieHus u NOAYYEHHBLI OMEEm.

8 10. 448
y 4°.11"7:44°.
5. Halinure 3Ha4eHME BBIpAXKCHUS
6. CKOJIBKO LIeJIbIX pelIeHtit uMeeT HepaBeHCTBo 1 <7%1<49?

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

N =V2
Ha0JII01aeMON UM JIMHUHA TOPH30HTA BBEIYUCIISACTCS 1O (Gopmyre ! Rh , tme R=6400 kM — paanyc
3emiu. C Kakoi BBICOTHI TOPU30HT BUJICH HA paccTOsTHUU 48 KuitoMeTpoB? OTBET BbIPA3UTE B KUJIOMETPaX.



9. B xome pacnaga paguMoaKTUBHOIO H30TONA €ro Mmacca YMEHBIIAETCSs MO 3aKOHY
m(t) =mg-27"7,
Ie mo— HadajgbHas Macca H30TONa, {— BpeMs, MpOIIENiee OT HayalbHOIO
MoMeHTa, T— nepuoj noiypacrnajga. B HadanbHbIE MOMEHT BpeMeHu Macca uzorona 184 mr. Ilepuon ero
rosrypacmnajaa cocrasisier 7 MmuH. HaliguTe, uepe3 CKOJIbKO MUHYT Macca U30Tona OyaeT paBHa 23 Mr.

10. Haitaute 3HaueHHe BoipaxkeHUs: logg 108 + logg 2

Kpurepun oueHKu KOHTPOJIbHOH PadoThI

Samanus banaer IIpumeuanue
1,2,3,4 4 Kaxxnpiii mpaBmibHbIN oTBeT 1 Oamn
5,6,7,8,9,10 12 Kasxip1it mpaBUIIbHBIN OTBET 2 Oayuia

MakcumanbHbIi 0as 3a padoty — 16 6assioB

Ikana nepeBoaa 0a/1J0B B OTMETKH

OTMeTKka Yucsi0 62,108, HEOOX0AMMOE 11l TOJYYEHHUS] OTMETKH
« 5» (0TIM4YHO) 15-16
« 4» (Xxopo1Io) 11-14
« 3» (yIOBJIETBOPUTEIHHO) 8-11
« 2 « (HeY/IOBIIETBOPUTEITHHO) MeHee 8

KonTpoabHas padora
Teopus eéepoamnocmeii
I ¢apuanm

1. B norepee 1000 6meroB. Ha nsate Ouneros nagaet Berpsim 1000 py6, Ha naTHaaAnaTh OUIETOB —
500 py6, Ha nBanuath Tpu 6mitera — 200 py0, Ha cTo ABaanaTh 6unetoB — 100 py6, Ha TpucTa
6uneroB — 50 pyOunel, ocTanbHble 0e3 BhMrphIma. KakoBa BEpOSITHOCTh BBIUTPATh OMJIET HE MEHEE
cra pyomeit?

2. B makere Tpunnathk koHdpET: 16 ¢ MOIOYHBIM IIOKOJIAIOM U 14 ¢ TOphbKkHM moKomaaoM. Kakosa
BEPOSITHOCTH BBIHYTh U3 ITaKeTa:

a) KOH(pETY C MOJIOYHBIM IIOKOJIAJIOM

0) ¢ OeNTBIM IIOKO0JIAJIOM

3. B kop3une 7 6enbix u 3 yepHbIX mapa. Haynauy BeiHuMaroT 5 mapos. HaiiTu BeposSTHOCTB TOTO, 4TO
cpeau BBIOpAaHHBIX IIAPOB OKAXeTCs 3 OeNbIX mapa.

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

5. CryneHT mpuuien Ha dK3aMeH, 3Has Juiilb 24 Borpoca u3 30. KakoBa BEpOsITHOCTh TOTO, YTO
CTYZICHT 3HaeT 00a BOIPOca, 3aJJaHHbIE My IK3aMEHATOPOM?

6. CTyneHTsl NOJYYNIIM YTEBKU B 5 caHaTOpueB. J[Ba cTyeHTa B IEPBbI CAHATOPUM, YETHIPE
CTYyJIEHTa BO BTOPOY CaHATOPUH, IISTh CTYJEHTOB B TPETUN CaHATOPUM, YETBIPE CTYJICHTA B
YEeTBEPTHI CAaHATOPU, IATh CTYJEHTOB B IIATHII caHaTopuil. KakoBa BEpOATHOCTB TOTO, UTO TPH
CTY/ICHTA MOEAYT OTIIBIXaTh B OJIUH CAaHATOPHUI?

7. Jlns mpou3BOJICTBEHHOW MTPAKTUKHU HAa TPUIATh CTYIEHTOB mpeaocTaBieHo 13 mect B Ye, 6 mecT B
Hedrexamcke, u 11 mect B Crepnuramake. KakoBa BEpOSTHOCTD TOTO, YTO TPH ONPECICHHBIX
CTYZCHTA ITONaayT Ha IPAKTUKY B OJUH ropox’?




10.

10.

VY TypucToB 0110 7 6aHOK ¢ MsicoM, 4 OaHOK ¢ oBoIaMu, U 9 6aHOK ¢ Kamiei. Bo BpeMs moxs
Ha/NUCHU Ha 6aHKax OblIM CMBITHL. TypucTam HYKHO OTKpBITh Tpu OaHku. KakoBa BeposSTHOCTB
TOT0, YTO BCE TPU OTKPBIThIE OAHKU OKAXKYTCS C Pa3IMYHBIM COAEPKUMBIM?

B marasun noctynuio 35 X0JI0AMIBHUKOB, 5 U3 KOTOPBIX UMEIOT 3aBO/ICKOH nedekT. CiyyailHbIM
00pa3oM BBIOMPAIOT OAMH XOJIOAMWIbHUK. KakoBa BEepOsSTHOCTB TOTO, YTO OH OyneT 0e3 nedexra?
B xop3une naxoaurcs 15 reosneit, 4 mrypyna, 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 sapuanm

B nmotepee 1000 6meroB. Ha cempb 6uneroB mamaet Beiurpsiit 1000 py0O, Ha ABaAnaTh OMIIETOB —
500 py0, Ha nBamanath yeThipe 6mnera — 200 py0, Ha cTo nsaTHAAIATH OmteToB — 100 py0, Ha ABECTH
cempecsaT omnetroB — S0 pyOiei, octanbHble 0e3 BhIMTphIa. KakoBa BEpOsITHOCTh BBIUTPATh OHMIIECT
HE MEHee cTa pyoseit?

B nmakere aBaanare koHpeT: 13 ¢ MOJTOYHBIM IIOKOIAIOM U 7 ¢ TOPHKUM IIOKOIa10M. KakoBa
BEPOSATHOCTH BBIHYThH U3 ITAKETA:

a) KoOH(]eTy ¢ MOJIOYHBIM IIOKOJIaIOM

0) ¢ OCJIBIM IIOKO0JIAJIOM

B xop3une 8 6enbix u 12 yepHbix mapa. Haynady BeiHUMarOT 6 mapoB. HaiiTi BepoaTHOCTH TOTO,
YTO Cpely BHIOPAaHHBIX IIAPOB OKAXKETCS 4 YEPHBIX HIapa.

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

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

CTyneHThl MOTYYHJIM MYTEBKU B 5 caHAaTOpueB. Tpu CTyJEeHTA B IEPBBIN CAHATOPUI, IIECTh
CTYZICHTOB BO BTOPOM CaHATOPUM, MMATh CTYACHTOB B TPETHI CAHATOPUIA, CEMb CTYJICHTOB B
YETBEPTHI CAHATOPHUI, IBa CTYACHTA B MATHIN caHaTOpui. KakoBa BEpOSITHOCTH TOTO, YTO TPU
CTYZEHTA [TOEAYT OTABIXATh B OAMH CaHATOPUI?

JUnist IpOU3BOJACTBEHHOM MPAKTUKK Ha TPUALATH CTYACHTOB npenocrasieHo 11 mect B Ve, 9 mecT B
Hedrexamcke, u 10 mect B Crepauramake. KakoBa BeposSTHOCT TOTO, YTO TPH ONPEIACICHHBIX
CTYJEHTA [IONaayT Ha IPaKTUKY B OJUH ropoa’?

VY TypucToB 06110 6 6aHOK ¢ MsicOM, 8 OaHOK ¢ OBOIaMH, U 3 6aHKH ¢ Kameld. Bo Bpems qoxs
HaJMKCH Ha 6aHKaX ObLIM CMBITHL. TypHcTaM HY>KHO OTKPBITh Tpu OaHKku. KakoBa BeposiTHOCTD
TOT0, YTO BCE TPU OTKPBIThIE OAHKU OKAXKYTCS C Pa3IMUYHBIM COAECPKUMbBIM ?

B marazun noctynuio 45 X0I0UIBHUKOB, 9 U3 KOTOPBIX UMEIOT 3aBOJICKOM edekT. CiaydyallHbIM
00pa3oM BBIOMPAIOT OAMH XOJIOAWIbHUK. KakoBa BepOsSTHOCTB TOTO, YTO OH OyneT 6e3 nedexra?
B kop3une Haxoaurcs 12 reo3ael, 2 mypyna, 4 apenu, 13 camope3os, 3 ypoBHs u 7 pynetok. Haiitu
BEPOSITHOCTH TOTO, YTO MPEIMET KOTOPBINA BBIHYT U3 KOP3HHBI OYy/IeT:

a) ypOBHEM
0) npenbro

Kpurepun onieHKH KOHTPOJIbHOM PpadoThI



Samanus bamner IIpumeuanue
1,9 2 Kasxnpiii mpaBmibHbI oTBeT 1 Oamn
2,10 4 Kasxp1it mpaBuiIbHBIN OTBET 2 Oaiia
3,4,5,6,7,8 18 Kasxp1it mpaBuibHBIN OTBET 3 Oaiia

MakcumanbHbIi 0ast 3a paboty — 24 6ajJi0B

Ikana nepeBoaa 0a/1/0B B OTMETKH

OtMmeTka Ymucio 621108, He00X0AMMOE 1JIs OJIYYCHHS OTMETKH
« 5» (OTIMYHO) 23-24
« 4» (xoporio) 17-22
« 3» (yIOBJIETBOPUTEIIHHO) 12-16
« 2 « (HEeY/IOBIIETBOPUTEIHHO) MeHee 12

3.2.2. 3ajaHus 1J1sl MTOTOBOT0 KOHTPOJIA (3K3aMeH)
1. O0nIue moJI0KeHHus

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

3HaHUI U yMeHU oOydaronierocs Mo MATHOAIBHON 1IKae.

YcioBus NIPOBeICHUS IK3AMEHA
OK3amer TPOBOJUTCS MO BApUAHTAM.
KonuuecTtBo BapuaHTOB - 6.
3ajaHus IpeaycCMaTpUBalOT OJTHOBPEMEHHYIO MPOBEPKY YCBOCHHBIX 3HAHUM M OCBOCHHBIX YMEHHI MO BCEM
TeMaM nporpaMmsl. OTBETHI NPEIOCTABISAIOTCS TUCbMEHHO.
O6opynoBanue: Oymara, pydka, KapaHjall, JUHEWKa, BapWaHT 3aJlaHMsl, CIPaBOYHAs JIUTEPATYPA,
MUKPOKAIBKYJIATOP.
2. KoHTposbHO-oneHOYHbIe MaTepuaabl (KOM)

HNHcTpyKuMs AJ1s1 00y4alOIIMXCS 10 BHINOJHEHUIO IK3aMEeHAIIMOHHON padoThI

Ha BrImonmHeHne MUChbMEHHON SK3aMEHAIIMOHHON PabOTHI M0 MAaTeMAaTHKE JaeTcs 4 aCTPOHOMHYECKUX
gaca (240 MunyT).

DK3aMeHaI[MOHHAsE pab0Ta COCTOUT U3 2-X YacTei: 00sM3aTebHON U TOTOTHUTEILHOM.

OO6s13aTenbHAas YacTh COJIEPIKaT 3a/laHusl MUHUMAIbHO 00513aTEIBHOTO YPOBHS, a AOMOJHUTEIbHAS YaCTh
— 00JI€€E CIIOKHBIE 3aJaHU.

[Ipu BeIMOMTHEHUU OONBITMHCTBA 33JaHUI 00s3aTEILHON YacTH TpeOyeTcs MPEeICTaBUTh X0 PEIICHHsS U
yKa3aThb TMOJIy4eHHBIM OTBET. TOJNBbKO B HECKOJIBKMX 3aJaHUsX JOCTaTOYHO NPEACTaBUTh OTBET. 3a
MpPaBWJIbHOE BBIMIOJIHEHUE JIIOOOT0 3a/aHus U3 00s3aTeNbHOM 4YacTH BbI mojdydaere oauH Oami. Eciu BbI
MIPUBOJIUTE HEBEPHOE PEIICHUE, HEBEPHBIM OTBET WJIM HE MPUBOAUTE HUKAKOTO OTBETA, nojy4yaere O 6aos

3a 3aJaHuc.




ITpu BbINOIHEHUU J1HOOOrO 334aHUS JOMOJHUTEIBHON YacTH HEOOXOIMMO MOAPOOHO OMUCATh XOJ PEIIECHUS
U J1aTh OTBET.
[IpaBuIbHOE BHIIOTHEHUE 33/1aHUH TOTIOIHUTEILHON YaCTH OIICHUBAeTCs 2 OayllaMu.

baiel, mony4yeHHBIE 3a BCE BBIITOJIHECHHBIC 3a1aHNUS, CYMMUPYIOTCS.

[TocrapaiiTech NpaBHJIBHO BBIIOJHUTH KaK MOKHO Oouiblle 3aJaHuil M HaOpaTh Kak MOKHO OOJibIlIe
0asoB.

Ilepeo nauanom pabomuvl 6HUMAMENbHO O3HAKOMbMECH CO WIKANOU nepegooa 0Oanlos 6 Ommemxu u

obpamume GHUMAHUE, YMO HAYUHAMb pabomy ciedyem ¢ 3a0aHUll 00s3amelbHOU Yacmu.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANILHOU cucmeme

Yucno 0an10B, HE0OX0AMMOE 1JIs1 TOJYYCHHUS
OrMmerka OTMETKH
«3» (YZOBIETBOPUTEIIHLHO) 8-11
«4» (xopo11o) 12-18
«5» (OTIMYHO) 19-20

Kenaem ycnexos!
1 BapuaHT
OO0s3aTenbHast 4acThb.

3ananue 1. (16amn) Jommap crout 80 pybreit. Kakoe Hanbombliiiee KOIMYECTBO AOUIAPOB MOKHO KYITUThH Ha
1500 py6meii?

3amaame 2.(1 Oamwn)  HapucyHke XUPHBIMH TOYKaMHU ITOKAa3aHO CYTOYHOE KOJIMYECTBO OCAJIKOB,

Bbinanasmux B Kazanu c 3 o 15 despans 1909 roza. Ilo ropu3oHTanM yka3bIBalOTCs 4MCIIa MecAla,
10 BEPTUKAIU — KOJIMYECTBO OCAJKOB, BBINABUIMX B COOTBETCTBYIOIIMM JI€Hb, B MUWLIMMeETpax. Jlins
HarJIsiJHOCTU JKUPHBIE TOYKM HA PUCYHKE COEIMHEHbI JMHHMEH. OnpenenuTe IO pUCYHKY, CKOJBKO THEHN
U3 TaHHOI'O IIEpUOA HE BBINAJaI0 OCaIAKOB.

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 xnerdaroit Oymare ¢ kieTkamu pazmepom 1 cm X 1 cMm uzobpaken pom6. Haiiaure



CTO IIomajb, 3alIMIIUTEC OTBCT B KBAAPATHBIX CAHTUMCETpPAX.

3ananue 4. (1 6amr) CtpourtenpHO Opurane Hy)HO nmpuodpectu 50 KyOOMETPOB CTPOUTEITHLHOTO

Opyca y 0JJTHOTO U3 TpeX MOCTABIIMKOB. KakoBa HauMEHbIIIasi CTOMMOCTh TaKOH MOKYITKH

¢ toctaBKoii (B pyomnsx)? LleHbl 1 ycioBus yKa3aHbl B TaOIUIIE.

Ilena 6pyca CroumocTh JlononHuTENBHBIE
ITocTaBmuk
(py6. 3a Im%) JIOCTaBKH YCIIOBHSE
A 3500 9900 -
B 4500 7900 [Ipu 3akaze Ha cymMMy Oouibliie
150000 py6. moctaBka O6ecriaTHO
B 3600 7900 [Tpu 3akaze Ha cymMMy Oouibliie
200000 py6. mocTaBka OecIIaTHO

3ananue S. (1 6amn) Haiiaure kopeHb ypaBHEHUS 52-2=625

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

log, V45

3amanue 7. (1 6amn) Haitaute 3HaueHUE BhIpaKEHUS Tog, 45"
2

3ananue 8. (1 6amn) Ha pucynke uzoOpaxen rpaduk auddepenuupyemoit pyHkimu y = f(x). Ha ocu
abcmucc oTMeYeHbl AeBATh Touek: x1, x2, x3...x9. Cpeau ATUX TOYEK HAWIUTE BCE TOYKH, B KOTOPHIX

npou3BoHast GYHKINH f(x) oTpHIlaTeIbHa. B OTBETE YKa)KUTE KOJIMYECTBO HANJICHHBIX TOUCK.

| L |
TN y=fx)
SN o
/ N \\\ /! N
) Lxg lx-d X4 \\? _%C_GO J'?c; #xs 'ng\ x
D4

JlonomHUTENbHAS YaCTh.




3ananue 9. (2 6anna) Haiinure 06BEM konyca (B cM), pauyc OCHOBaHUs KOTOPOTO paBeH 7,5 cM, a
JuiiHa oOpasyromeit — 12,5 cm.

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

Bananue 11. (2 6amna) Teno apuskercs 1o 3akony S(f) = 4x*> — 6x +3.  Omnpenenure, B KaKoii MOMEHT
BpEMEHHU CKOpOCTh OyzeT paBHa 10.
3aganue 12. (2 6amna) Pemuts ypaBHeHue 2 + cos?x - 3 cos x=0
3amanue 13. (2 6amra) JIBa BenocumenucTa OJHOBPEMEHHO OTMPABWINCH B 117 KMIOMETPOBBIA MPOOET.
I1epBbIif exan co CKOpOCThIO, Ha 4 KM/4 OOJNbIICH, Y4eM CKOPOCTh BTOPOT0, M MpUOBLT K GuHuUIIy Ha 4 yaca
pasbie BToporo. Haiinure ckopocTh BelOCHIIENNCTa, MpHIIEAniero K ¢Guuuiy 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 pybneit. Tumyp npummén B Marasut 3a
Oymaroii, umest B kapmane 10000 py06ieii. Kakoe Haubosnblee KOIUYECTBO MavyeK 3TOW OyMaru CMOXeT
KynuTh Tumyp?

3amanwme 2. (1 6amr) Ha pucyHKe >KUpHBIMU TOYKaMU TTOKa3aHa CpeHEMecsuHas TeMIiepaTypa
Bo3yxa B Coun 3a kaxasiidi mecsi 1920 rona. [1o ropr3oHTanu yka3plBatOTCS MECSIIbL, IO BEPTHKAIH -
Temneparypa B rpanycax Llenbcus. st HarIsiAHOCTH KUPHBIE TOUYKU COEAUMHEHBI TMHUER. OnpeaenuTe mo
PHCYHKY HAaMEHBIIYIO CPEAHEMECSYHYIO TeMIIepaTypy B epHoz ¢ Mas 1o nexadps 1920 roga. OtBer
nairte B rpanycax Llenbcus.

°C
20

12
8
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1920 2.




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

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

3ananue 4. ( 16amn) B Tabnune ykazansl 1IeHbI (B py0.) Ha yCIyru aBUANepeBO3KU MacCaXUPOB
AKOHOMHUYECKOT0 KJ1acca no MapupyTy MockBa — PuM yeTbIpex pa3HbIX aBUAKOMITAHHIA.

Croumocts CrTOoMMOCTH

CronMmocTh
ABHaKOMIIAHUSA NMpoBo3a NUTAHUSA

onJiera

O0araxka Ha 0opTy

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

Omnpenenure, CKOJIBKO PyOsIei HY)KHO 3aIjIaTUTh 32 CAMbIH JCIICBBIA OUJIET, €CITU MTyTEIIeCTBEHHUK
MJIAaHUPYET cAaTh Oarak U 3aKazaTh MUTaHUE HA OOPTY.

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

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

Bananue 7. (1 6amwn) Haiiaute 3sHaueHne Boipaxkenns 3108312 -]
3amanue 8. (1 6amm)Ha pucynke uzoOpaxeH rpaduk auddepenuupyemoit ¢yHknuu y = f(x). Ha ocu
abcrucc oTMeueHsl AeBsATh Touek: x1, x2, x3...x9. Cpenu 3TUX TOYEK HaWIUTEe BCE TOYKHU, B KOTOPBIX

npou3BogHas QYHKIHMH f(x) oTpuliaTebHa. B 0TBeTE yKa)KUTE KOJTUISCTBO HAMICHHBIX TOUYEK.

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

3anmanue 9. (2 6amra) Haiinure anmay oOpasyromieil mpsMoro KoOHyca ¢ BBICOTOH, paBHO# 10 cM, 1
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 BRIOMpaeT u3 kapmana ¢puiky. Haiiaure BeposiTHOCTb TOTo, 4TO 3TO OyIeT (pUIIKa ¢ 30JI0THIMU
3BE3/1aMH.

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

Omnpenenure, B KAKO# MOMEHT BpPEMEHU CKOPOCTh OyneT paBHa 6.
3ananue 12. ( 2 6amna) Pemuts ypasHenue 2 tg2x — tgx-3=0

3amanune 13. (2 6amra) Karep mporen mpoTHB TeUEeHUS] PeKH 72 KM M BEPHYJICS B ITYHKT OTIIpaBJICHUS,
3aTpaTuB Ha OOpaTHBIM MyTh Ha 6 4yacoB MeHblIe. HalimuTe CKOpOCTh TEUEHUs, €CIIU CKOPOCTh Karepa B

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

4x—y=2
log,, 3x =log, (y+1)

3amanue 14. (2 6anna) Pemmre cucremMy ypaBHEHUH.

3 BapuaHT
O0s3aTenpHas 4acThb.

3anpanue 1. (1 6amn) Croumocts Terpaau 32 pyois. YUepes mecsi) oHa yBennuuiach Ha 5%. CKOJIBKO
pyOuieil ctana CTOUTh TeTPajb MOCIE YBEIUYCHUS [ICHBI?

3amanue 2. (1 6aymn) Ha rpaduke mokazaHo CyTOYHOE KOJIMYECTBO OCAIKOB, BhIMABIIKMX ¢ 1 o 11 ¢epas.
IIo TOPU3O0OHTAJIN YKA3BIBAIOTCS YUCIIa MECsLlA, 110 BCPTHUKAIN — KOJIMYCCTBO OCAJIKOB B MM, BbIIIABIICC B
COOTBETCTBYIOLIHNH NeHb. Onpeaenute mo rpaduKy HauboblIee KOJIMIECTBO OCAIKOB, BBIMABIINX 32 JICHb B
3TOT MEPHOJ.

MM

4
10

pespany

T
]
1 23 4567 8 91011

3amanwue 3. (1 6amn) [Tnan mectHOCTH pazout Ha kieTku. Kaxmas kineTka o6o3HavaeT kBaapar 1 mx1 m.
Haiinurte nepumetp yuacTka, n3o0paxx€HHoro Ha ruiane. OTBeT Jaiite B MeTpax.



3amanue 4. (1 6amn) [leTs maHUpyeT MOKYIKY XOJ0IUIIBHUAKA Yepe3 OANH U3 TPEX NHTEPHET-Mara3nHoB.
Llens! 1 ycnoBUs JOCTaBKU MPUBEICHBI B Ta0IHILIE.

HNurepner- CroumocTh CroumocTh JdonoJHUTEIbHbIE YCI0BUSA
MarasuH X0JI0AWJILHUKA AOCTABKHU
(pyo.) (pyo.)
1 20000 400 —
2 20 500 550 [Tpu 3aka3e Ha cymmy cBeitie 20 000
py0. moctaBka OecriaTHasl.
3 19 950 200 [Tpu opopmieHnH OCTaBKH CKHJIKA Ha

Bech uek 2%.

Ckoutbko pyOJeit Hy)KHO 3aIUIaTUTh 32 CaMyIO JICIIEBYIO MOKYIIKY C TOCTaBKOW?

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

3amanue 6. (1 6amn) B tpeyronsanke ABC yron C pasen 90°, cosA =4/5 . Haiiaute sinB.

3ananue 7. (1 6amr) Haiinure 3HaueHNe BRIpasKeHUS Tlogss

3amanue 8. (1 6aymn) Mcnonb3ys rpaduk ¢pyakuun y= f(X)(cM. puc. HUKE), ONPEACIUTh: TIPH KaKUX
3HaueHMX X, f(X)>0 u mpu kakux 3HaYEeHMsIX X, f(X)<0

-5 0 5.x
\ \ /
Jl

JlonomHUTENbHAS YaCTh.
3amanue 9. (2 6aynna) B mpaBunbsHO# TpeyroasHoit mupamuae SABC K — cepeauna pedpa BC, S —
BepmuHa. M3BecTHO, 4TO AB = 6, a uiomaab 60koBoi moBepxHOCTH paBHa 270. HalimuTe ninHy oTpe3ka

SK.



3amanue 10. (2 6anmna) babymka ucnekna 36 mMUPOKKOB: 6 ¢ TOBUIOM, 12- ¢ KamycTOH, a OCTAJIbHBIC — C
kaptomkoi. [leTss Hayran BbIOMpaeT OAMH MHPOXKOK. HaiiuTe BEpOSATHOCTH TOTO, YTO OH OKAXKETCS C

KapTOLIKOM.

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

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

Haiigute ckopocTs Tena yepes3 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

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

JIOJIKH B HETIO/IBMKHOM BOJie paBHa 12 kM/4. OTBeT qaiiTe B KM/4.

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

7x—49
4 BapuaHT
O0s3aTenpHas 4acThb.

3ananue 1. (1 6amt) ApOy3sl mponatores mo 95 py0Oieii 3a mTyky. Kakoe Hanbobiee KoimuecTBo apOy30B
CMOXET KylUTh AHTOH, eciii B kapMaHne y Hero 1700 pyouneii?

3amanue 2. (1 6amm)Ha rpaduke mokaszan nmporiecc HarpeBaHus HeKoToporo npudopa. Ha ocu abermce
OTKJIAJIBIBACTCS BPEMsI B MUHYTaX, MPOIIE/NIee MOMEHTA BKIIOUCHHS IPUOOpPa, HA OCH OpJUHAT —
TeMmeparypa npubdopa B rpagycax Llenscus. Onpenenure no rpaduky Temmnepatypy (B rpagycax) npudopa

gyepes 8§ MUHYT 1OCie Hayasia paboTEhl.
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3amanwue 3. (1 6amwt) Haitgure muiomanp TpeyroibHUKA, M300paXKEHHOTO HA KJIETYATON OyMare ¢ pa3MepoM

kieTku lem X 1em. OTBET maiiTe B KBaJpaTHBIX CAHTUMETpPax

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

Mocrapwwmi | CTOMMOCTE KOpoGkM | KONW4ecTEC NMPOMHBIX B [lononHuTensHele yCNoBnA
nupeHeIx (pyS.) kopobke (wr.)
A 1400 50 Het
B 2600 100 Mpy 3aKase TOBAPA cBLIWE 15
Kop0oDoK AeficTEYeT CEMOKa 13 %.
B 5aQ0 250 Het

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

3ananue 5. (1 6amn) Haiiaure kopens ypasHenus 37~ 12=9
3ananue 6. (1 6am1) B tpeyronsuuke ABC yron A pasen 60°, a yron B pasen 30°. Haiimute AC, eciu AB

paBeH 18 cm. OTBeT JaiTe B CM.

3ananue 7. (1 6amr) Haiinure 3HaueHNE BRIPAKESHUS: Tz 6

3ananue 8. (1 6amr) Ucnonwiys rpaduk Gyrakuuu y= f(X)(cM. puc. HUXKe), OpeeuTh

MIPOMEKYTKH BO3PACTaHUA U YObIBAaHUS (DYHKIUH:

e

JlomoJsiHuTENbHAS YaCTh.



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

3amanue 10. (2 6anna) B nerounom marasuse ecTh 15 opxuueil: 5 KpacHbIX, 7 O€NbIX, a OCTaJbHBIE —
cupeHeBble. B mepron, Korja oHM He UBETYT, OHM BBIMJISIAT OAMHAKOBO. HaiimuTe BeposSTHOCTH TOTO, YTO

CITy4aiiHO BBIOpaHHAs OPXHUJIEST OKAKETCsI CHPEHEBOM.

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

1 "
x(t) = §t3 + 5¢%+ 25¢, T1e X—PaCcCTOSHIE OT TOYKU OTCUETA B METPAX, [~BPEMs B CEKYHIAX, H3MEPECHHOE C
MOMEHTA Havalia JIBMKEHUs. B kKakoli MOMEHT BpeMeHH (B CEKyH/Iax) €€ CKOpocTh Oyzaer paBHa 64 m/c?
3aganue 12. (2 6anna) Pemmts ypaBHeHue: 5cos?x -8cosx+3=0
3amanue 13. (2 Oamn) MortopHas joika MpoInia MPOTHB TedeHUs pekud 80 KM M BEpHyJach B IYHKT

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

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

3ananue 14. (2 6amia) Beruucants 3HaueHne BolpaxkeHns: 310837 +49log7 V13
Bapuant Ne S.
Oobs13aTebHAsI YACTh.

3amanue 1. (1 6awur) Py6Gamka crout 700 py6. XKens npumén B marasun ¢ 3300 pybreii B kapmane. Kakoe
HaubosbIIee KOJINYECTBO pyOarek CMOJKET KYIUTb Kena?

3amanue 2. (1 6am) Ha rpaduke m3o0pakeHa 3aBUCUMOCTh CKOPOCTH JBHIKEHHUS PEHCOBOro aBTOoOyCca Ha
MapuIpyTe MeXay ABYMsl TOpoJaMH OT BpeMeHU. Ha BepTHUKaibHON OCH OTMEUYeHa CKOPOCTh B KM/4, Ha TO-
PHU30HTAIBHOM — BpeMsl B yacax, MpoIIe/iee ¢ Hayaja JBHKCHUS aBTo0yca.
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[Tonb3ysick TpaduKoOM, MOCTaBLTE B COOTBETCTBUE Ka)XJIOMYy WHTEPBAJly BPEMEHU XapaKTEPUCTUKY JIBHUXKeE-
HUs aBTOOyCa Ha ’TOM UHTEpBAJe.

NHTEPBAJIbI BPEMEHU XAPAKTEPUCTHUKU ABMXXEHUA

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



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

') ueTBepTHI Yac MyTH 4) 6pu1a OCTAaHOBKA JJTUTENBHOCTHIO 15 MUHYT

B Tabnuue non xaxxaoi OyKBOH yKaKUTE COOTBETCTBYIOLIHI HOMED.

3amanwue 3. (1 6amn) Ha knerdaroit Oymare ¢ kieTkamu pa3zmMepoM 1 cMm X 1 cM u300pakeH MHOTOYTOJIbHUK.

Haitaure ero miomanp, 3anMmnTe OTBET B KBaAPATHBIX CAHTUMETPAX.

3amanue 4. (1 6aymn) [IkoapHO# CTOTOBOM HEOOXOUMO KYIUTh 250 JIMTPOB COKA y OJHOTO U3 TPEX
IIOCTAaBIINKOB. HGHBI " yCJIOBUS JOCTABKU IIPUBCJACHLI B Ta6JII/IL[e.

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

A 35 1000 Het
I'IpM Jakase ToEapa CebIlue

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

B 32 1500

9000 pyGnen — gocTtaBka
DecnnaTHan.

Ckoutbko py0Jielt HeoOXOAMMO 3aIIaTUTh 33 CaMYI0 JEHIEBYIO TTOKYIIKY C IOCTaBKOM?

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

3amanwme 8. (1 6amn) TeneBuzop y JIuaer cmomalncst u moka3bIBaeT TOJBKO OJWH CIyYalHbIA KaHal. Jlnmga
BKITIOYAET TEJIEBU30p. B 3T0 BpeMst O ABAJIATH MATH KaHAIAM U3 MSATUACCATH MOKA3bIBAIOT KHHOKOMETUH.

Haiigute BCPOATHOCTH TOI'O, UYTO JInga nomaaeT Ha KaHall, rA€ KOMCOusd HEC UACT.

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



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

S —sepmuHa. 3BecTtHO, uTO0 AB =4, a SK = 12. HaliguTe mutomaas 60KOBOH MOBEPXHOCTH.

=

=

Bananue 10. (2 6amma) HaifTi mpoMexyTKi Bo3pacTaHus U yObIBaHus QyHKIWH y = 2x° — 16x — 17

3amanue 11. (2 6amna) Tenmo IBHKETCS MO MPSAMOH Tak, YTO PACCTOSHUE S HAYaTbHON TOYKH U3MEHSETCS 110
3akony S(t)= 2t3 — 3t2-, rie t-BpeMs JBUKEHHMS B ceKyHaaX. Haliute ckopocTs Tena yepes 2 CeKyHIbI
rocJie Hayvasa IBUKEHUSI.

3amanue 12. (2 6anmna) B tpanenuu 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)Termnoxon MPOXOOUT MO TEUYCHUIO PEKH N0 IMyHKTa Ha3HA4YeHHsS 255 KM W Tocie
CTOSIHKM BO3BpalllaeTCsl B MYHKT OTIpaBiieHus. Haliiure CKOpoCTh TEIIOX0/1a B HEMOABUKHOM BOJIE, €CIU
CKOPOCTh T€UEHHUS paBHA | KM/4, CTOSIHKA JAJIMTCS 2 4yaca, a B MyHKT OTIPABIICHUS TEIJIOXO0]l BO3BPALIACTCS
gyepes 34 yaca mocie oTIbITUs U3 Hero. OTBET JaiiTe B KM/4.

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

0Oo0s3aTeIbLHAA YACTh.

3amanme 1. Macca measens 250 kT, a Macca cioHa 5150 xr. Kakoe HaMeHbIIIee KOJIHIECTBO TaKHX
MeEZBEAEH CMOTYT NIEPEBECUTH CJIOHA?

3amanue 2.

Ha rpaduke npeacrasieHa 3aBHCIMOCTh TEMIIEPATYPHI t BENECTBA OT MOJYYSHHOT'O KOJIWYECTBA TEIJIOTHI
Q. N3HayanpHO BEIIECTBO HAXOAWIOCHh B TBEPJIOM COCTOSIHUM. Ha rOpru30HTaIbHON OCH OTMEUYEHO
KOJIMYECTBO TEIUIOTHI B J[XKOYJIIAX, HA BEPTUKAIBbHOM OCH — TEMIIepaTypa BellecTsa B rpaaycax Llenbcust.

0 Q, [x

[Tonp3ysichk rpadMKOM, IOCTaBHTE B COOTBETCTBUE KAKIAOMY MIPOMEKYTKY KOJUIECTBA TEILUIOTHI
(0603HaYeHO OyKBaMM) COOTBETCTBYIOIIYIO €MY XapaKTEPUCTUKY TeMIepaTypsl (0003HaUeHO U paMu).



KonuyecTBo Tenjiorsl

A) Ab

bF) bB

B) BI'

nHrnu

XapakTepucTHKA TeMIepaTypbl

1) TemrniepaTypa Bo3pacrtaia ObICTpee BCEro

2) Temrieparypa Obljla MAKCUMaIbHOMN

3) remniepatypa Obla MOCTOSIHHOM J1OJIbIIIE BCETO
4) TBEpIOE TEIIO HATPEBAJIOCH

3ananue 3.Ha xniemuamotui bymaze napucosan kpye niowaovio 2,8. Hatioume niowads 3aKpauieHHo20

\

cekmopa.

3ananue 4. B Tabnuie ykasaHsl LieHbI (B pyOIIsix) Ha HEKOTOPBIE KAHIIEISIPCKUE TOBAPHI B TPEX MarazmHax
ropoza.

Toeap WkonsHuk | TeopuecTeo-B-Oom | Mup KaHyroeapoe
LWapukosan py4ka (Wr.) 10 14 12
Nensean pydka (Lm.) 12 13 15
MpocToi kapadnaw (wr.) G 5 5
LipeTHele kapaHgalm (Habop) 50 55 50
TeTpadb B KNETKY (WT.) 5 7 6
TeTtpafk B NUHERKY (WT.) G 6 ]

Ompenenure, B KAKOM U3 3TUX Mara3uHOB OK)KETCS CAMBIM JICIIEBBIM CIIETYIONIHI HA0Op KaHIEIAPCKUX
TOBApOB: JIBE I'eJIEBbIC PYUKH, IIATh MPOCTHIX KapaHaallen, oauH Habop IBETHHIX Kapanaamei, 10 rerpaneit
B KJIETKY. B OTBeT 3amuimmTe cTOMMOCTh JAHHOTO Habopa KaHILEIAPCKUX TOBApPOB B TOM 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 ypaBHeHHs: 7% ~ 2% =1

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

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



3amanue 10. HaiiTu npoMexxyTKu BO3pacTaHus U yObIBaHHS QYHKIUH Y = x2 + 2x — 3

3apanme 11 Teno nBuXKeTCA NPAMOIMHENHO 1O 3aKoHY X(t)=6t2+t-1. B Kakoil MOMEHT BpeMeHH CKOPOCTh
nBUKEeHMsI OyneT paBHO 25 m/c? Tlepemenienre u3MepsieTcsi B MeTpax, BpeMs - B CEKyH/Iax.

3ananue 12. Haiiqute HanMeHnbIee 3Hauenne pyakauu Y — 4 — 27X ga OTpe3Ke [()14].

3aganme 13. Teroxoa MpOXOAUT MO TEYEHUIO PEKHU 10 MyHKTa HazHadeHWs: 200 KM M TOCJE CTOSHKHU
BO3BpaH_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 MYyHKT OTIPABJICHUS TEIUIOXO]

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

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



3. Kputepuu oneHuBaHUS

TpeGoBaHus K BBINOIHEHUIO 33JaHUH SK3aMEHAIIMOHHON paboTHI:

v/ W3 PEJCTAaBICHHOTO PEIICHUS TIOHITEH XO0J] PACCYKICHHUIA 00ydJaroIerocs,;

v’ Xo[ pemieHus OblJI MATEMATHYECKH TPaMOTHBIM;

v’ IpeJCTaBIEHHBIH OTBET OBUT IPABUIIBHBIM;

v MeTon 1 hopMa ONUCAHHsI PEUICHHUS 3aa491 MOTYT OBITh IPOU3BOJIBHBIMH;

v/ BBINOJIHCHHUE KAXK/OTO U3 33/IaHUI OI[CHMBACTCS B Oajliax.
3a mpaBWJIBHOE BBINOJIHEHHE JIIOOOTO 3a7aHus U3 00s13aTeJbHON 4YacTH oOyyaromuics MOJy4aeT OJIuH
6am1. Ecnu oOyyaromuiicss MpUBOAUT HEBEPHOE pEIICHUE, HEBEPHBIA OTBET WJIM HE NMPUBOJUT HUKAKOTO
oTBeTa, OH noiyvaer O 6aIoB.

[lpn BpmMoOnHEeHMHM IO0OTO 3a7aHUS  AONMOJHUTEIbHOH YacTH  WCIOJB3YIOTCS CIEAYIOIINe

KPUTEPUU OIIEHKH 3aJIaHHi:

Bbanasbt Kpurtepun oneHKH BHINOJIHEHHOTO 32/1aHUSA
2 [IpuBeneno BepHoe 000CHOBAHHOE peIlIeHUE, TPUBECH MPABUIIBHBIN OTBET
. [TpuBeneHo BepHOE pellIeHUE, HO JOMYIIEeHa BRIYUCIUTEIbHAS OMMOKa WIH OMKCKA, IPU 3TOM
MOJKET OBITh MOJYYeH HEBEPHBI OTBET
0.5 Pemienne HavaTo JIOTUYECKHM BEpPHO, HO JOMYIEHA OMUOKa, MO0 pelieHre He JOBEACHO 0
’ KOHIIA, IIPX 3TOM OTBET HEBEPHBIN UJIK OTCYTCTBYET.
0 HegepHoe pelieHne, HEBEpHBII OTBET WJIM OTCYTCTBUE PELICHUSI.
Samanus Baner [Ipumeuanue
1-8 8 Kasxnpiii mpaBrIibHBIN OTBET 1 6armn
9-14 12 Kasxnpiii mpaBUIIbHBIN OTBET 2 Oaia

MakcumanbHbIi 0amt 3a padoty — 20 06aj/ioB

Illxana nepesoda 6an106 ¢ ommemKu no RAMUOAIILHOU cucmeme

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




3.3. Kpurepuu oueHUBaHUsA

l.Conepxanne u obbeM MaTepuana, IOJIEKAIIETO MPOBEPKE, ONMpenessercs nporpammoi. Ilpu
IIPOBEPKE YCBOEHHUs MaTepuajia HYXHO BBISBISATH IOJHOTY, NMPOYHOCTh YCBOCHMS CTYACHTaMU
TEOPUU U YMEHUS NPUMEHATh €€ Ha NPAKTHKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaLlUSX.

2. OcHoBHBIMHU (hOpMaMU TTPOBEPKHU 3HAHWN U YMEHUN CTYJCHTOB 110 MaTEMaTHUKE
ABJIIFIOTCA NMHUCbMCHHAA KOHTPOJIbHAA pa60Ta, CaMOCTOATCIIbHAsA pa60Ta, TCCTUPOBAHUC,
YCTHBIN OIIPOC.

3. Ilpu olleHKe MUCHBMEHHBIX M YCTHBIX OTBETOB IPENOAaBaTelh B IEPBYIO OUYEpellb YYUTHIBAET
MOKA3aHHBIC CTyIEHTAMU 3HaHUS U yMeHUs. OIleHKa 3aBHCHUT TaKXKe OT HAIMYUS U XapakTepa
MOTPEIIHOCTEN, JOMYIEHHBIX CTYACHTAMHU.

Cpenu MOTPeIIHOCTEH BBIACISIOTCS OIMIMOKN W HeMoueThl. [lorpemHocTh cuuTaeTrcs OIUOKOM,
€CIIM OHa CBUJETEIBCTBYET O TOM, YTO CTYJEHT HE OBJIAJE] OCHOBHBIMU 3HAHUSIMHU, YMEHUSIMHU,
YKa3aHHBIMH B IIpOrpamme.

K HEAOUCTaM OTHOCATCA NOTPCIIHOCTH, CBUACTCIBLCTBYIOINHUEC O HCEAOCTATOYHO IIOJHOM WA
HEAOCTATOYHO IMPOYHOM YCBOCHHUHU OCHOBHBIX 3HAHUH U YMGHI/Iﬁ WA 00 OTCYTCTBHUU 3H3.HPII>1, HEC
CUHUTAOIINXCA B ITPpOrpaMMec OCHOBHBIMHU. HGI[O‘IGTaMI/I TAKKC CUUTAIOTCA: IMOTrPCIIHOCTU, KOTOPLIC
HEC IPUBCIM K HCKAXCHHUIO CMBIC/IA IIOJYUYCHHOI'O CTYACHTOM 3aJaHuA WJIH crocoba ero
BBITIOJIHCHUA; HCAKKYpAaTHAaA 3allUCh, H€6pe)KHO€ BBIITOJIHCHHUEC YCPTCIKA.

I'pannma Mexay ommOKkaMu U HEJOUYETaMU SIBJISIETCS B HEKOTOPOM CTENeHHU yCioBHOU. [Ipu omHmMx
o0cTOsITENBCTBAX  JONYUIEHHAs  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 M3 TEOPETHUECKUX BOIPOCOB U
3a/1au.

OTBeT Ha TEOPETHYECKUH BOMPOC CUYUTAETCA OE3yNpeuyHbIM, €CIU 0 CBOEMY COJIEP:KaHUIO
MOJIHOCTBIO COOTBETCTBYET BOIPOCY, COAEPKHUT BCE HEOOXOAMMBbIE TeopeThyeckue (akTbl U
000CHOBaHHBIE BBIBOJIbI, @ €r0 M3JI0KEHHE U MMCbMEHHAs 3aliCch MaTeMaTHUYECKU TPAaMOTHBI U OT-
JNYA0TCA MOCNIE0BATEIbHOCTBIO U AKKYPaTHOCTBIO.

Pemenue 3amaum cumTaeTcst O€3yNpedyHBIM, €CJIM NPABHUIHLHO BHIOpAH CIOCOO pPEIICHHS, CaMoO
peIICHUEC COMNPOBOKIAACTCA HGOGXOZ[I/IMBIMI/I O6’b$ICH€HI/I$IMI/I, BCPHO BBLIIIOJIHCHBI ~ HYJXXHBIC
BBIYUCIICHUSI U TNPeoOpa3oBaHMs, MOJIY4YEeH BEPHBIH OTBET, MOCIENOBATEIbHO U aKKypaTHO 3a-
MUCAHO peIlIeHHE.

5. OrmeHka oTBeTa CTyJCHTAa TIPU YCTHOM M NMUCHBMEHHOM OMPOCE MPOBOTUTCS MO MATHOAIHHOU
CUCTEME, T. €. 32 OTBET BBICTABIISICTCA OJIHA M3 OTMETOK: | (I10X0), 2 (HEYIOBIETBOPUTEIHHO), 3
(YIOBJIETBOPUTEIHHO), 4 (XOpo1110), 5 (OTIIMYHO).

6. IlpernogaBarens MOXKET MOBBICUTH OTMETKY 3@ OPUTHHAJIBHBINA OTBET HAa BOIPOC WJIM OPUTMHAIILHOE
peuieHue 3a1a4u, KOTOPbIE CBUAETENBCTBYIOT O BBICOKOM MATEMAaTUYECKOM PAa3BUTHH CTYJCHTA; 3a
pemieHue OoJiee CI0KHON 3aauu WM OTBET Ha O0Jiee CIIOKHBIA BOMPOC, MPEIOKEHHBIE CTYICHTY
JIOTIOJIHUTEJILHO I10CIIE 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
NPUEMOB pEIICHHUs 3a/la4, pacCMaTPUBAEMBbIX B YYEOHHKAX, a TAaK)KE BBIUYUCIUTEIbHBIC OIINOKH,
€CITM OHU HE SIBJISIFOTCSI OTTMCKOM;



K wHerpy0biM omuOKaM OTHOCATCS: TOTEPs KOPHS WM COXpaHCHHWE 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 OIIEHUBACTCSI OMMEMKOU «5», €CIIU CTY/ICHT:

MIOJTHO PACKPBLI COJIEpKaHUE MaTepHrala B 00beMe, IPeyCMOTPEHHOM MTPOrpaMMOil U y4eOHUKOM,
U3JI0KWJT MaTeprai TPaMOTHBIM SI3bIKOM B OINPEAEIEHHON JIOTMYECKOM MOCIIEN0BATEIbHOCTH, TOYHO
UCIOJIb3YSl MAaTEMATUUECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;

MPABWJIBHO BBIMOJIHUI PUCYHKH, YEPTEXKH, IPaQUKHU, COMYTCTBYIOLIUE OTBETY;

MOKa3zajJl yMEHHE WJUIIOCTPUPOBATh TEOPETUYECKUE TIOJOXKEHHUS KOHKPETHBIMH IpUMEpamH,
MPUMEHSTh UX B HOBOM CUTYaI[MH MPU BHIMOIHEHUN MTPAKTUUYECKOTO 3aJaHuS;

MIPOIEMOHCTPUPOBAJI YCBOCHHE PaHEe U3YUYEHHBIX COMYTCTBYIOIIUX BOIPOCOB, CHOPMUPOBAHHOCTH U
YCTOWYMBOCTD UCIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHI U HAaBBIKOB;

OTBEYAJ CaMOCTOSTEIbHO ©O€3 HaBOMALIMX BOIIPOCOB IIpernojaBaTens. Bo3MOXHBI OfHa - JBE
HETOYHOCTH TPU OCBEIIEHUN BTOPOCTENCHHBIX BOIPOCOB MJIM B BBIKJIAJIKAX, KOTOPBIC 00ydarommiics
JIETKO UCIIPABUJI IO 3aMEUYAHUIO IIpeToaBaTes.

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

B M3JIO)KCHHWH JOIMYIICHBI HEOOJbITNE MpoOenbl, HE HWCKA3WBIIME MATEeMAaTHYECKOE COJEpKaHWE
OTBETA;

JOMYIIEHbI OJIMH — JIBA HEJI0UETa MPU OCBEIICHUH OCHOBHOTO COJIEPXKAHUs OTBETA, UCIIPABJICHHBIC 11O
3aMEYaHMIO MIPENO01aBaTels;

JOMYIIEHBI OmMuOKa WM 00Jiee ABYX HEIOYETOB MPH OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB MM B
BBIKJIAJIKAX, JIETKO UCIIPABJIECHHBIE 110 3aMEYaHUIO ITPETNO/1aBaATEIIs.

OT1MmeTKa «3» CTaBUTCS B CIEAYIOMIMUX CIyqasax:

HETOJHO WM HEMOCICIOBATEIbHO PACKPBITO COJACPKAHUE MaTepuaia, HO IMOoKa3aHo oOriee
MOHMMaHKE BOIPOCa M MPOJCMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC I AAJbHCHINETO YCBOCHHUS
mporpaMMHOT0 Marepuaia (ompenenennbie  «TpeOOBaHMSIMH K MAaTEMaTHYECKOH IOJArOTOBKE
00yJaroIuxcs»);

UMEIIUCh 3aTPYAHEHUS WIM JONYIIEHbl OWIMOKM B ONPEACICHUM IOHATHH, MCHOJIb30BAHUU
MaTEMaTUYECKONM TEPMHUHOJIOTUH, 4YepTeXaX, BBIKJIAJKAaX, HWCIPABICHHBIE II0CIE HECKOIBbKUX
HAaBOJAIIUX BOIIPOCOB IIPENOJABATENS;

CTYICHT HE CIPABWICA C IPUMEHEHUEM TEOPUM B HOBOW CUTYALIMH IPYU BBIIIOJHEHUHU IIPAKTUYECKOTO
3aJJaHMsl, HO BBIITOJIHWII 331aHUs 00513aTEILHOTO YPOBHS CII0)KHOCTHU IO JAHHOW TEME;

IIpU 3HAHUM TEOPETHYECKOT0 MaTepHalia BBIIBICHA HEJOCTaTOYHas C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUU U HAaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIOMIMUX CIyqasx:



®  HE PaCKphITO OCHOBHOE COJICPIKaHHE YUeOHOTO MaTepHaa;
e O0OHAapy)XCHO HE3HAHHE WM HEMOHWMAaHUE CTYIACHTOM OoJblueil wim Hamboiee BaKHOM YacTH
y4eOHOT0 MaTepuana;
® JIONYyLICHBI OUIMOKK B OINPE/ICICHUN MOHITHIA, IPU UCIIOJIb30BAHUH MAaTEeMaTHUCCKOH TEPMHHOJIOTUH,
B pHCYHKax, 4epTe)Kax WM rpadukax, B BBIKJIAJKaX, KOTOPbIE HE HCIPABICHBI I10CIEC HECKOIBKUX
HaBOJISIIIMX BOIIPOCOB ITPEIIOIaBATEIS.

OTtMmetKka «1» cTaBUTCS, €CIIH:

® CTYyACHT 06Hapy>1<m1 IMMOJIHOC HC3HAHUC U HCIIOHUMAHUC U3y4acMOro yLIGGHOFO Marcpuraja ujil HC
CMOT OTBCTUTH HU HAa OAWH U3 NMOCTABJICHHBIX BOIIPOCOB IO U3Yy4aCMOMY MAaTCpUAITy.
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