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1. HACIIOPT ®OHJIA OLIEHOYHLIX CPEJACTB

@onpn  onenouynbix cpeAactB  (POC) mpenHasHayeH Ui KOHTPOJS M OLEHKH
00pa30BaTeIbHBIX JOCTHKCHUH OO0YJYArONIMXCs, OCBOMBIINX MPOTPaMMy yIEOHON TUCIUILTAHBI
OV]I.05MaremaTtuka.

@®OC BKJIOYAET MaTEPHAIBI JIJIS IPOBEICHUS BXOJHOTO KOHTPOJIS, TEKYIIETO KOHTPOJIIS
yCIIEeBAEMOCTH M MPOMEKYTOYHOMN aTTecTaluu B popMe IK3aMeHa.

®OC pazpadotan B coorBeTcTBUU ¢ TpedboBanusmMu PI'OC cpennero o0Imerooopa3oBaHus
K oOpaszoBarenbHbiM pesynbratam, GI'OC CIIO 54.02.01 [uzaiin (mmo otpacisim) u Paboueit
IPOrPaMMOM BOCITUTAHUS 00YJIArOIIIXCS.

1.2 TpeGoBanus K pe3yabTaTaM 00y4YeHus:

KontponbHo-onieHounbie  cpeactBa  DPOC  yueOHOM  AUCIUTUIMHBI
«MareMaTuka» HallpaBlI€Hbl Ha OLIEHKY JOCTH)KEHHMs 00pa3oBaTElIbHbIX pPE3YyJIbTaTOB
o0yJaromuxcs:

JINYHOCTHBIE Pe3yJIbTAThI:

JIPS5. chopMUPOBAaHHOCTH OCHOB CaMOPA3BHTHUS M CAMOBOCIIMTAHUS B COOTBETCTBHH C
o0IIeueIOBeYeCKUMU [IEHHOCTAMU W UJAeajJaMH TPakJAaHCKOTO OOIIecTBa; TOTOBHOCTh H
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUECKON 1 OTBETCTBEHHOW AESITEIbHOCTH;

JIP9. rOTOBHOCTBH U CIOCOOHOCTHh K O00pa30BaHHIO, B TOM YHCIE CaMOOOpa30BaHMIO, HA
NPOTSDKEHUHM BCEH KM3HH;, CO3HATEIHbHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCTICITHOM MPpodeccuoHaNbHOM 1 001ECTBEHHON AeSITETbHOCTH;

JIP13. oco3HanHblii BbIOOp Oyaymielr mnpodeccu U BO3MOXKHOCTEH peanu3aliu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB; OTHONICHHE K NPO(PECCHOHATBHON NESTENbHOCTH Kak
BO3MOXKHOCTH  y4aCTHsl B  pPCIIEHWU  JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
0O0IIeHAIIOHAIBHBIX TPOOJIEM;

MertanpeamMeTHble pe3yJibTaThI:

MPI1. ymeHne caMOCTOATEIBHO OMPEAENATh LENU JEATEIIbHOCTH U COCTABIATH ILUIAHbI
JEATEIbHOCTH;  CaMOCTOSTEIbHO  OCYLIECTBIISATh, KOHTPOJMPOBATH U  KOPPEKTUPOBATh
JESTENIbHOCTD; UCI0Ib30BaTh BCE BO3MOKHBIEPECYPCHI /ISl JOCTUKEHUS TIOCTABJICHHBIX LEleH U
peanu3aluiy MIaHOB JesTeIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUU B Pa3IMYHBIX CUTYAIIHSIX;

MP2. ymeHue npoayKTUBHO OOIIATHCA M B3aUMOJIEHCTBOBATh B IPOLIECCE COBMECTHOM
NESATENIbHOCTH, YYHUTHIBATh [O3ULIMU JIPYTHUX YYaCTHHKOB JAESITENbHOCTH, 3(P(HEeKTHUBHO
paspemaTth KOH(IUKTHI,

MP3. BnaseHue HaBBIKAMHU MO3HABATENBHOM, Y4eOHO-MCCIEI0BATEIBCKOW U MPOCKTHOM
NEeSTENIbHOCTH, HaBBbIKAMU  paspelleHus npoljeM; CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIBHOMY TIOUCKY METOJOB PELICHUS MPaKTUUYECKUX 3ajad, IPUMEHEHHUIO pa3iIN4HbIX
METO/I0B [TO3HAHMS;

MP4. roTOBHOCTH B CITOCOOHOCTH K CAMOCTOSTeITbHOM WH(DPOPMAIIMOHHO-TTO3HABATEIIHHON
NESTENIbHOCTH, BIIaJICHUE HABBIKAMHU IMOJIyY€HUS HEoOXoAuMoW uHbOpManuu Hu3 cioBapeit
Pa3HBIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMIHBIX HCTOYHHKAX WH(POPMAIUU, KPUTHICCKU
OILICHMBATh U UHTEPIPETHPOBATH HHPOPMAIIHIO, TOTYIAEMYIO U3 Pa3IMUYHbIX UCTOYHUKOB;

MPS. BrnageHue S3bIKOBBIMU CPEACTBAMU - YMEHHE SICHO, JIOTMYHO M TOYHO M3J1ararhb
CBOIO TOYKY 3pEHMsI, UCIIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;



MP9. BrnaseHue HaBbIKaMM IO3HABATEIbHOW pe(IeKCHM KaK OCO3HAHUS COBEPLIAEMBIX
JIEMCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWM, T'PAHULl CBOETO 3HAHUS U
HE3HAHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPENCTB UX JOCTHKEHUS.

IIpenmerHble pe3yabTaThbl (0230BbIil YPOBEHb):

— c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKE KaK 4aCTU MUPOBOM KYJIbTYpPHI U O
MecTe MaTeMaTHKH B COBPEMEHHOM LMBWIM3ALMHU, O CIOCO0aX ONMCaHUA Ha MaTeMaTHYeCKOM
A3BIKE SIBJICHUN PEAIBHOIO MUPA;

— ¢(hOpMUPOBAHHOCTb NPEACTABICHUN O MaTEMATUYECKUX MOHATUAX KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, IT03BOJIIOIIMX ONKMCBIBATh U U3y4aTh Pa3HbIC MPOLECCHI U SIBICHUS,
IIOHMMAHHE BO3MOKHOCTH aKCUOMATUYECKOT0 IIOCTPOEHUS MATEMAaTUYECKUX TEOPUIL;

— BJAJCHUE METOJAMH JI0KA3aTEIbCTB U aJTOPUTMOB PEILEHUS; YMEHUE UX IIPUMEHSATD,
IIPOBOAMTH JOKA3aTEIIbHBIE PACCYXKACHMS B XOJI€ PELICHUS 3a/1a4

— BJAJACHUE CTAHJAPTHBIMU NPHUEMAMM PEUICHUS PALMOHAIBHBIX W UPPALMOHAJIBHBIX,
IIOKA3aTeNbHbIX, CTEIECHHBIX, TPUIOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB, MX CHUCTEM;
UCIIOJIb30BAaHNUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YMCJIE IS [IOUCKA ITyTH PEUICHUS U
WUTIOCTPALIM PEILIECHUS] yPAaBHEHUIN U HEPABEHCTB;

— c(OpPMHUPOBAHHOCTb MPEJICTaBICHUM 00 OCHOBHBIX IOHATHAX, HJEAX U METOoJax
MaTEMaTHYECKOI0 aHAJIN3a;

— BJIaJICHUE OCHOBHBIMU IOHATUAMU O IUIOCKUX U NMPOCTPAHCTBEHHBIX F€OMETPUUECKHUX
¢urypax, uX OCHOBHBIX CBOICTBax; c(hOpMHpPOBAaHHOCTh YMEHMs paclo3HaBaTb Ha yepTexkax,
MOJIENIIX M B PEAIbHOM MHpE IeoMeTpudeckue (GUrypsl; IPUMEHEHHE H3yYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u Gopmysn g pelieHUs TIEOMETPUYECKMX 3aJad U 3ajad C
IIPAKTUYECKUM COJIEPKAHUEM;

— Cc(OpPMHpPOBAHHOCTb NPEJACTABICHUW O Tpoueccax U  SABICHUSAX, HMEIOIIHNX
BEPOSITHOCTHBIHM XapakTep, O CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B peaJIbHOM MUPE,00 OCHOBHBIX
MOHATHUAX JJIEMEHTAPHOW TEOPUH BEPOATHOCTEH; YMEHUN HAaXOIWUTh M OLICHUBATh BEPOSTHOCTHU
HACTYIJICHUsI COOBITUM B NMPOCTEHIINX NPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHbIX BEJIWYMH; BJIAJICHUE HABBIKAMU MCIIOJb30BaHUSA I'OTOBBIX KOMIIBIOTEPHBIX MPOrPaMM
IIPY PELLECHUN 3a]a4

IIpeaMerHblie pe3yabTaThl (YIVIYAJIEHHbIH YPOBEHb):

— Cc(OpPMHpPOBAHHOCTb MPEACTABICHUM O HEOOXOJUMOCTH JOKa3aTelIbCTB  IPHU
000CHOBaHMM MaTeMaTHYECKUX YTBEP:KJICHUM U POJIM aKCUOMATHKHU BIPOBEIEHUH J1€TyKTUBHbBIX
pacCyXIEHHII;

— c(hOpMHUPOBAHHOCTb IOHATUHHOIO ammapara II0 OCHOBHBIM paszjenaMm Kypca
MaTeMaTHKH; 3HAHUN OCHOBHBIX T€OpEM, POpPMYJI U YMEHHUS UX IPUMEHATh; YMEHUS 10Ka3bIBaTh
TEOpPEeMbI U HaXO/AUTh HECTaHIapPTHBIE CIIOCOOBI PELICHUA3a1ay;

— c(OpPMHpPOBAHHOCTb YMEHHUH MOJENIUPOBATh pEallbHblE CUTYallUH, MHCCIEN0BATh
IIOCTPOEHHBIE MOJIEIN, NHTEPIIPETUPOBATH I1OJIyYEHHBIN PE3yJIbTaT;

— Cc(OpPMHUPOBAHHOCTb IMPEACTABICHUI 00 OCHOBHBIX TMOHATUAX MAaTEMaTUYECKOTO
aHaJIM3a U UX CBOMCTBAX, BJIAJJICHUE YMEHUEM XapaKTEPHU30BaTh



IIOBCACHUC Q)YHKHHﬁ, HCIIOJIb30BAHHUEC ITOJTYUCHHBIX 3HAHUM OJI ONHCaHUS 1 aHallu3a PCalIbHBIX

3aBUCHUMOCTCI;

— BJIaJACHUC YMCHHAMH COCTABJICHUSA BCPOATHOCTHBIX MOI[GJIGﬁ Mo yCJIOBHIO 3aJaduu H
BBIUUCJIICHUA BCEPOATHOCTH HACTYIUICHUA CO6BITPII>1, B TOM 4YHCJIC C INPHUMCHCHHCM (bOpMy.TI
KOM6I/IHaTOpI/IKI/I N OCHOBHLBIX TC€OpPEM TCOPUU BepOﬂTHOCTefI; HUCCICI0BaHUA cnyqaﬁHHx

BEJIMYHMH 110 UX pacrpee/ICHHUIO.
O0mme KOMIeETEHIUM,

(opmupyemsle

B IIpolecce OCBOCHUSI MPOrpaMMbl

AUCHUTIMHBI HA MPeaAnpogecCHOHAILHOM YPOBHE
OK 01. Bseibupats cmnocoObl pemeHus 3aaad NpOPEecCHOHATBHON JEATEIbHOCTH

MPUMECHHUTEIHHO K Pa3IMIHBIM KOHTEKCTAM;
OK 02. OcymiecTBisiTh MOUCK, aHAIU3 U

UHTEPIpETanni0 HHPOpPMaIUU, HEOOX0IUMMON

JUTS1 BBITIOJTHEHUS 33124 NPO(eCCHOHATIBHOM 1S TEIbHOCTH;
OK 03. [TmanupoBaTh M peann30BbIBaTh COOCTBEHHOE MPOGECCHOHATFHOE U IMYHOCTHOE

pa3BUTHE;
OK 04. PaboTaTh B KOJUIEKTHBE U KOMAaH]JIE,
PYKOBOJICTBOM, KJIMCHTAMU;

3¢ (HEeKTHBHO B3aMMO/ICHCTBOBATHC KOJIJICTaMH,

OK 05. OcyuiecTBisiTb yCTHYI0 M IMUCBMEHHYIO KOMMYHHMKALUIO HAa TOCYJapCTBEHHOM
s3pike Poccutickoii deaepaniy ¢ y4eToM 0COOCHHOCTEMCOUAIBHOTO M KYJIBbTYPHOTOKOHTEKCTA;

OK 09.

JIeITCIIbHOCTH;

Hcnonb3oBate  uHPOpMAIIHO

1.2.Pe3yabTaTthl 0CBOE

HHBIC TCXHOJIOTMM B HpO(i)eCCHOHaHLHOﬁ

HHS 00y4AIIIUMUCSTIPOTPAMMBI

yueOHOH TUCHMILINHBI

O0pa3oBaTe/bHbIE Pe3yJIbTATHI

@opMbI U METO/IbI KOHTPOJISAA M OLIEHKH
pe3yabTaToB 00y4YeHust

JIMYHOCTHBIE pe3yJ

bTAThI 00y4eHHU s

JInyHOCTHBIE pE3yIbTaThI:

JIPS. chopMupoBaHHOCTH OCHOB CaMOpa3BUTHUS U
CaMOBOCITUTaHUS B COOTBETCTBUU C
00IIeYeIOBeUeCKUMH LIEHHOCTSIMH M UjeaTaMu
TpaXAaHCKOTO  OOIIecTBa;  TOTOBHOCTH U
CIIOCOOHOCTh K CaMOCTOSATEIbHOW, TBOPUYECKON M
OTBETCTBEHHOU JESITEIbHOCTH;

JIP9. TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO,
B TOM YHCJE CaMOOOpPa30BaHUIO, HA MPOTIKEHUU
BCE OKU3HM;, CO3HATEJIIbHOE OTHOUIEHUE K
HENPEePHIBHOMY  OOpa30BaHHUIO Kak  YCJIOBHUIO
ycrnemHo npodeccnoHanbHOM U OOIIeCTBEHHOM
JIeATEIbHOCTH;

JIP13. oco3nanHbIii BEIOOp Oyayiei nmpodeccuu u
BO3MOKHOCTEH peanu3auuu COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB; OTHOIIIEHHE K
npodeccuoHanbHOM JeATEIbHOCTH KaK
BO3MOXXKHOCTH y4YacTUsi B PpELICHUM JIMYHBIX,
OOIIECTBEHHBIX, roCyJapCTBEHHBIX,
oOLIeHallMOHAIBHBIX MTPOOJIEM;

Bxoonoit konmpons:

TECTUPOBAHUE

Tekywyuit Konmpo/np:

- YCTHBIi KOHTPOJIb: YCTHBINA (POHTATBHBII
oIpoc; paboTa B MUKpOIpyIax
(o6cyxnenne); HUPC

- NIHCbMEHHBbIH KOHTPOJIb: TUKTAHThI HA
OCHOBHBIE [TOHSTHSI U TEMBI; pELICHHE Y4eOHBIX
3a]1a4; peIICHNE CUTYallMOHHbIX 3a/1a4;
penreHre mpohecCUOHATLHO HAITPABJICHHBIX
CUTYallMOHHBIX 3a/1a4; aHAJIU3 U
npeoOpa3oBaHue TEKCTa

- KOHTPOJIb ¢ IOMOIIBI0 TEXHUYECKUX
CpeICTB U HH(POPMALIMOHHBIX CHCTEM:
TECTUPOBAHUE

Pyoesicnviit Konmposv:

-KOHTpOJIbHAs paboTa

- TECTUPOBaHUE

- pellIeHNEe CUTYallMOHHBIX 3314
-cobece10BaHKe T10 PEIIEHUI0 CUTYalMOHHBIX
3ajgad




MeTaﬂpe}IMeTHble pe3yJdbTaThbl oﬁyqe}mﬂ

MeranpeameTHble pe3ybTaThl:

MP1. ymeHune caMOoCTOATEIbHO ONPEIEIATh LENH
JIeSITEILHOCTH M COCTABIATH IUIAHBI IESITEILHOCTH;
CaMOCTOATENBHO OCYLIECTBIISITh, KOHTPOJIUPOBATH
1 KOPPEKTUPOBATH JIEATEIbHOCTh; UCII0JIb30BATh
BCE BO3MOKHBIE PECYPCHI I TIOCTHKECHUS
MOCTaBJICHHBIX 1I€JIEH U peaiu3alku MIaHOB
JesTeTbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUU B
pa3IMYHBIX CUTYalLMSIX;

MP2. ymeHue npoyKTUBHO OOILIAThCS U
B3aMMO/JICCTBOBATH B MIPOIIECCE COBMECTHOM
JIEATEIIbHOCTH, YUYUTBIBATh MTO3UIUU JPYTUX
YYaCTHUKOB JESITETbHOCTH, Y3PPEKTUBHO
paspeniatb KOHQIHKTHL;

MP3. BiangeHne HaBBIKAMH ITO3HABATEIBHOM,
y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHOM
JeATEeIbHOCTH, HABBIKAMHU Pa3peIieHus Ipooem;
CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIbBHOMY
MIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a]1a4,
MIPUMEHEHUIO PA3JIUYHBIX METOI0B TO3HAHUS;
MP4. rOTOBHOCTE U CLIOCOOHOCTH K
CaMOCTOSTENIbHOW HH(POPMALIMOHHO-
IMO3HABaTEJILHOM JeSITEIbHOCTH, BaJIcHUE
HABBIKAMU TTOTYYCHHS HEOOXOIUMOI
uH(bOpMaIlMU U3 CIIOBapel pa3HbIX TUTIOB, yMEHHE
OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX
nH(pOpMaIUU, KPUTHIECKU OIICHUBATD U
UHTEPIPETHPOBATH HH(POPMAIIHIO, ITOTYIaACMYIO
13 pa3IMYHbIX UICTOUHHUKOB;

MP8. BnajeHue sI36IKOBBIMU CPEICTBAMU - YMEHUE
SCHO, JIOTUYHO U TOYHO U3JIaraTb CBOK TOUKY
3pEHUS, UCIIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE
CpE/CTBA;

MP9. BirasicHre HaBBIKAMU IT03HABATEIILHOM
pedaekcun Kak 0CO3HAHUS COBEPIIIAEMBIX
JICUCTBUU U MBICIUTEIIBHBIX MPOLECCOB, UX
pE3yNbTAaTOB U OCHOBAHUM, TPAHUIL] CBOETO 3HAHUSA
1 HEe3HAHUS, HOBEIX II03HABATEIIbHBIX 33a4a4 U
CPEICTB UX JOCTUKEHHUSI.

Bxoonoii konmpons:

TECTHPOBAHUE

Tekywiuit Konmpo/p:

- YCTHBIl KOHTPOJIb: YCTHBINA (POHTATBHBII
orpoc; paboTa B MUKporpyImnax (o0cykaeHue);
coobmenusi, pedepars, HUPC

- NUCbMEHHBbIH KOHTPOJIb: TUKTAHTHI HA
OCHOBHBIE MTOHATHUS U TEMBI; peIICHHE y4eOHbBIX
3a/1a4; pelieHrne CUTYallMOHHbBIX 3a/1a4;
pernreHre npohecCUOHALHO HAITPABJICHHBIX
CUTYAIlMOHHBIX 33/1a4; aHAIIU3 U
npeoOpa3oBaHuE TEKCTa

- KOHTPOJIb € OMOIIbI0 TEXHUYECKUX
cpeacTB U HHPOPMAIMOHHBIX CHCTEM:
TECTUPOBAHUE

Pybestcnnlit Konmpoiv:

-KOHTpOJIbHAs paboTa

- TECTUPOBaHUE

- pelIeHrne CUTYallMOHHBIX 3a/1a4
cobeceJ0BaHUE O PEHICHUIO CUTYAIIHOHHBIX
3azaq

Ilpomesrccymounan ammecmayus: pewieHue
VUeOHbIX 3a0a4

IIpeamerHbie pe3ya

bTaTbl oﬁyqennﬂ

[IpenmertHbie pe3ynbTaThl (0a30BBIN YPOBEHB):
c(hOPMHUPOBAHHOCTH MPEACTABICHUH O
MaTeMaTHKe KaK 4aCTH MUPOBOM KyJIbTYpHI U O
MECTE MaTeMaTUKU B COBPEMEHHOM IMBUIIM3ALINHY,
0 crioco0ax OMMUCaHUs Ha MAaTEMaTHYECKOM S3bIKe
ABJICHUM pEabHOTO MUPAa;

c(OpMHUPOBAHHOCTH MPEACTABIECHUN O
MaTeMaTHYECKUX MOHATUAX KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISAX, MO3BOJISIOIINX
ONMCHIBATh U U3y4aTh Pa3HbIE IPOLIECCH U
SIBJICHUS; IOHUMaHHE BO3MOKHOCTH
aKCHOMaTHYECKOI'0 OCTPOEHUSI MATEMaTUYECKUX

Bxoomnou konmpons 3nanuii:

TECTUPOBAaHUE

Tekywiuit Konmpo/p:

- YCTHBII KOHTPOJIb: YCTHBIN (PpOHTATIBHBIIH
orpoc; paboTa B MUKporpyIax (o0cyxaeHue);
coobuenusi, pedepars, HUPC

- NUCbMEHHBbIH KOHTPOJIb: IUKTAHTHI HA
OCHOBHBIE MTOHSTHS U TEMBI; pelIeHHE YUeOHBIX
3aJ1a4; pelleHne CUTYallMOHHbIX 3a/1a4;
penieHre npohecCuOHaIBFHO HaIlPaBIEHHBIX
CUTYallMOHHBIX 33/1a4; aHAJIU3 U
npeoOpa3oBaHue TEKCTa

TEOPUL;




- BJIaJICHHE METOAAMH JI0KA3aTEIbCTB U
QITOPUTMOB PEIICHUS; YMCHHUE UX IPUMEHSITh,
IIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B X0O/I€
pelieHus 3a1a4

- BJIQJICHHUC CTaHIAPTHBIMHU TIPUEMaMHU
pELICHHS PAlMOHATIBHBIX U HPPALUOHAIBHBIX,
MOKA3aTEeIbHBIX, CTCTICHHBIX,
TPUTOHOMETPUYECCKUX YPABHEHUH U HEPABEHCTB,
UX CHCTEM; HCIIOJIb30BaHNE TOTOBBIX
KOMITBIOTEPHBIX IIPOTPaMM, B TOM YHUCIIE JIJIS
MIOWCKA ITyTH PEIICHUS U WLTIOCTPAIIMH PEIICHUS
yYpaBHEHHI U HEPABCHCTB;

— c(hOpMHUPOBAHHOCTH MPEACTABICHUH 00
OCHOBHBIX TIOHATHSIX, HIIEAX U METO/IaX
MaTeMaTHYECKOTO aHAIIN3a;

- BJIaJICHHE OCHOBHBIMU MTOHITUSMH O
TUTOCKHX W MPOCTPAHCTBECHHBIX TEOMETPHUICCKHIX
¢durypax, uX OCHOBHBIX CBOWCTBAX;
c(OPMHPOBAHHOCTb YMEHUS paclio3HaBaTh Ha
YepTeKax, MOJCISX U B peallbHOM MUPE
reoMeTpuueckue QUTyphl; IPUMCHEHHE
U3yUYCHHBIX CBOWCTB T€OMETPUUYCCKUX QUTYD U
bopMyI UI peteHns TeOMETPHUYECKUX 3a1a9 U
3aJ1a4 C MPAKTHYECKUM COJICPIKAHHEM;

— c(hOPMHUPOBAHHOCTH MPEACTABICHUH O
nporieccax u SIBJICHUSIX, HMEIOLIIX
BEPOSTHOCTHBIN XapaKkTep, O CTATUCTHUECKUX
3aKOHOMEPHOCTSIX B peallbHOM MHUpE, 00
OCHOBHBIX OHSTHSX 3JIEMECHTAPHOU TEOpUHU
BEPOSITHOCTEH; yMEHUI HaXOJAUTh U OI[CHUBATh
BEPOSTHOCTH HACTYIIJICHUS COOBITUH B
NPOCTEUIINX MPAKTHYECKUX CUTYAIUSIX H
OCHOBHBIC XapaKTCPUCTUKHU CITyYallHbIX BEITHYUH;
BJIaJICHHE HABBIKAMHU MCIIOJIb30BaHUS TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPAMM IPH PEIICHUN 33]1a9
[IpenmeTHbIe pe3ynbTaThl (YIIyJICHHBIN
YPOBEHB):

- c(OPMHPOBAHHOCTH MPEICTABICHUN O
HEOOXOIMMOCTH JIOKa3aTeIbCTB MPH 000CHOBAHUU
MaTeMaTHYECKUX YTBEPIKICHUH U POIIU
AKCHOMATHKH B TIPOBEACHHUH JICTYKTUBHBIX
pacCyXJIeHHUI;

- c(hOPMHUPOBAHHOCTH MMOHSATHITHOTO
arrmapara o OCHOBHBIM pa3jiejiaM Kypca
MaTeMaTHKH; 3HAHUH OCHOBHBIX T€OpeM, (hopMyII
U YMCHHS UX IPUMEHSTh, YMCHHUS JOKa3bIBATh
TEOpPEMbI 1 HAXOIUTh HECTAH/IAPTHBIE CIIOCOOBI
pelIeHHs 3a]1ay;

— c(hOpPMUPOBAHHOCTH YMEHUI
MOJICIIUPOBATh PEaIbHBIC CUTYAIMH, HCCIICIOBATD
MOCTPOCHHBIE MOJIENIN, HHTEPIIPETUPOBATH
TIOJTY4YCHHBIH PE3yJIbTaT;

— c(OPMHPOBAHHOCTH MPEACTABICHUN 00
OCHOBHBIX MOHSTHIX MATEMAaTHYECKOTO aHAJIM3a U

- KOHTPOJIb € MOMOIIbIO TeXHHYECKUX
cpeacTB U HHPOPMAILMOHHBIX CHCTEM:
TECTHPOBAHUE

Pybestcrvlit Konmponw:

-KOHTpOJIbHAs paboTa

- TECTUPOBaHUE

- peleHre CUTYallHOHHBIX 3324
cobeceJ0BaHUE 10 PELICHUIO CUTYallMOHHBIX
3aja4

Ilpomescymounaa ammecmayus: pewierue
VUeOHbIX 3a0a4




UX CBOMCTBAX, BIaJIcHUE YMEHUEM
XapaKTepU30BaTh MOBEICHUE (PYHKIIHIA,
MCII0JIb30BaHUE TOJYYEHHBIX 3HAHUH [
ONUCaHUs U aHAJIM3a pealbHbIX 3aBUCUMOCTEH;
— BJIa/ICHUE YMEHUSIMHU COCTABIICHUS
BEPOSITHOCTHBIX MOJIEJIEH 0 YCIOBHIO 33/1a4U U
BBIYMCIICHHS BEPOSTHOCTH HACTYIICHHS COOBITHH,
B TOM YHCIIE C IPUMEHEHUEM POopMYyTT
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU
BEPOSITHOCTEM; UCCIIEIOBAHUSI CITyUYalHbIX
BEJIMYHMH 110 UX PACHPEIEIICHHUIO.




3.3AJAHUS JJ1S1 KOHTPOJISI 1 OEHKA OCBOEHUS
IMPOI'PAMMBI YYEBHOU JUCIHHUITVIMHbI

KoHnTponb u omeHka ocBoeHUs y4eOHOM AMCHMILIUHBI MPOBOJUTCS B (POpME: YCTHOTO
Ompoca, MHUCHMEHHBIX IPOBEPOYHBIX pPAOOT, BBIMOJIHCHUS TECTOBBIX 3aJaHUi, a TakKke
MPAKTUYECKUX padoT.

KpuTepuu olieHKH yCTHOTO OIpoca:

«5» - OTBeT MOJNHBIN, ApTyMEHTUPOBAHHBIN

«4» - OTBeT TpeOyeT OTOITHEHHH

«3» - OTBET pacKphIBaET C HABOJAIIMMH BOIIPOCAMU
«2» - OTKa3bpIBaeTCs OTBEYATh

Kputepuu olieHUBaHMsI TECTOBBIX 3a/laHUH

Tect onennBaeTcs Mo 5-6aIbHOM mIKane cieayonmM oopasoM: OneHKa «5»
cootBercTBYeT 91% — 100% npaBUIBHBIX OTBETOB.

Onenka «4» coorBercTBYeT 71% — 90% npaBUIBHBIX OTBETOB.

Onenka «3» coorBercTBYET 51% — 70% npaBUIBHBIX OTBETOB.
Onenka «2» coorBercTBYeT 0% — 50% npaBUIBHBIX OTBETOB.

Kpurtepun oneHku padoThl CTY/ICHTOB HA IPAKTHYE€CKOM 3aHATHH

1. Kputepuu OLIeHKH BBINOJIHEHUS IPAKTUYECKUX 3aJaHUH.

OneHka «OTIUYHO» CTaBUTCS, €CIM CTYJICHT BBIIOIHWI PabOTy B IMOJHOM 00beMe C
co0JroIeHreM HEOOXO0IMMOM MOCIIeI0BATEILHOCTH ACHCTBUI; B OTBETE MPABUIILHO U aKKYpPaTHO
BBITMIOJHSET BCE 3alUCH, TAONHIIBI, PUCYHKH, T'padUKH, BBIUKCICHHS; MPABUIHHO BBHIMOIHSIET
aHaJIu3 OIIHOOK.

OrneHka «XOpOIlo» CTaBUTCS, €CIU CTYACHT BBIIOJHUI TpeOoBaHMS K oueHke "S5", HO
JOTMYIIEHBI 2-3 HeloYeTa.

OneHka «yJOBIIETBOPUTEIBHO» CTaBUTCS, €CIM CTYJIEHT BBHIIOIHWI paboTy He
MOJTHOCTBIO, HO OOBEM BBIMIOJIHEHHOW YacTH TAaKOB, YTO MO3BOJIICT IOJYYHTH IMPABUIILHBIC
pe3yNbTaThl U BBIBOJIBL; B X0JI€ IPOBEACHHS paOOThI OBLIN TOMYIICHBIOMNOKH.

OneHka «HEYIOBIETBOPUTEIBHO» CTABUTCS, €CIIM CTYIACHT BBIMIOJHWI paboTy He
MOJIHOCTBIO HMJIM OOBEM BBINTOJTHEHHOW YacTH pPabOThI HE ITO3BOJISET CHACNATh IMPAaBHIIBHBIX
BBIBOJIOB;

1.1 3apanus 17151 BXOAHOTO KOHTPOJIS
IloBTOpeHHe IKOJILHOI0 Kypca MaTeMAaTHKH
BxoaHoii KOHTPOJIbL

Bapuanr 1
Yacts 1
1. Haiigure 3HaueHUE BBIpAKEHHS
11

4,4 % 2,5
2. Kakoe u3 CJIEYIOIINX YMCEI 3aKII0UeHO MKy unciaamu 9/19 u 5/9?
1)0,2

2)0,3

3)0,4



4) 0,5

3. HaﬁﬂldTe 3HAYEHUE BbIPAXKEHUS V20 x 18x/30

1) 60v6

2) 60v/15

3) 180

4) 60v3

4. HaiinuTe KOPHH ypaBHEHHMS, B OTBETE YKAKMTE MEHBIINH U3 HUX.
2x>—=7x—-9=0

5. YcranoBuTe cOOTBETCTBUE MEXKTY DYHKIUAMU U UX rpahuKkaMu.A) y =

0,5x -2
b)y=-0,5x-2B) y
=—0,5x +2
1) : 2) : 3) .
i | L i ] | 3 3 ] j
EEEENEREE éy TS 5
1 L1 A | L
x (] X 1 X
| TURE
| H
i ]

Beimummre mudpel, KOTOphIe COOTBETCTBYIOT TpaduKaMm.
6. Jlana apudmeTnueckas nporpeccus (ay), pasHOCTh KOTOPOH pasHa 1,1,
a1 =—7 Haiingute cymmy nepBbIx 14 € wieHOB.

7. YnpocTute BeIpaKeHUE M HallIUTE €0 3HAUYEHUE IpH X = 5. B oTBeTE
3aIUIINATE PE3YIbTAT.

x-3
x% +3x 3+x
8. Pemmure cucTEMY HEPABEHCTB
{xz —-6x+9<0
2x-6<0
9. Touku M u N sBustorcs cepenunamu ctopod AB u BC tpeyronbnuka
ABC, cropona AC paBHa 46. Haiinute MN.

10. B oxpyxnoctu ¢ nearpom O orpesku AC u BD — muamerpst. YronAOD
paBeH 148°. Haiinure yron ACB. OtBer naiite B rpaaycax.

11. B tpaneunu ABCD u3sgectHO, uto AB = CD, 2BDA = 30° u £BDC =110°.
Haiinute yron ABD. OtBer naiite B rpagycax.

B C

A D

12. Ha xneruaroii Gymare ¢ pasmepom kietku 1x1 usobpaxena durypa. 12Haiigure eé
II0LIA/1b.
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13. Yxaxure HOMEpPa BEPHBIX YTBEPKICHUIA.
1) Menunana, npoBeéHHAs M3 BEPIIMHBI IPAMOTO YTJIa, ABJISAETCS PaJdyCOMONMCAHHOM

OKOJIO

IIPSIMOYT'OJIBHOTO TPEYTOJIBHUKA OKPYKHOCTH.

2) CymecTByeT TpeyroJIbHUK CO CTOpoHamu 7, 3, 2.

3) [Lnowans poMba paBHA POU3BEIEHUIO KBAIPATA ETO CTOPOHBI HA CHHYCYTJIA MEKILY
CMCXKHBIMU CTOPOHaMHU.

4) JlnuHa OKPYKHOCTH PaBHa MPOM3BEICHHUIO YHCIA T HA PAUYC dTOH

OKPY’KHOCTH.

5) Ecnu B Tpanenuio MoKHO BIIHCATh OKPY/KHOCTB, TO CYMMBI €&

IIPOTUBOIIOJIOKHBIX CTOPOH
PaBHBL.
14. B Tabnuue npusenenst paccrosiaust oT CONHIEA 10 YETHIPEX IIIAHET

Comneynoii cucteMbl. Kakas u3 aTux miaanet oimxe Bcex K CoaHIy?

IInanera IOnurep Mapc CarypH Henryn
Paccrosnue (B 7,781 « 108 2,28 « 108 1,427 +10° 4,497 « 10°
KM)

1) FOmurep

2) Mapc

3) Carypn

4) Henryn

15. Ha rpaduxke uzo6paxkeHa 3aBUCUMOCTb aTMOC(HEPHOTO JABJIEHHUS OT BBICOTHI HAJl
ypoBHeM Mopsi. [1o ropu3oHTanm yka3aHa BICOTa HaJl yPOBHEM MOPSIB KHJIOMETPAX, IO
BEPTUKAIN — aTMOC(epHOe AaBJICHUE B MUJUIMMETPax pTyTHOro crosiba. OnpeaenuTe mno
rpaduKy, Ha KaKoi BbICOTe aTMoc(epHoe AaBiIeHne paBHO 660 MIJUTMMETPOB PTYTHOTO CTOJIOA.
Otger [laiiTe B KMioMeTpax.

A

\ AmvochepHos gaBTeHHS, MM PT. CT.

800

mw—

700 -
600 -

L9, B

6 7

F o

8 9 10 1.1 1.'.2 Bricora, xu

Yacte 2
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16. Pemure ypaBuenne x2 —3x + V3 —x = V3 —x + 10

17. Y3 ool TOUKM KPYrOBOM TPAcchl, AJMHA KOTOPOM 12 KM, OJJHOBPEMEHHO B
OJIHOM HarpaBJIEHUH BbleXalH JBa aBToMoOuis. CKkopocTh nepBoro pasHa 90 kM/4, u uepes 40
MUHYT II0CJIE CTapTa OH OIleperkal BTOpOor HaoAuH Kpyr. Haiinure ckopocTh BTOPOIro
ABTOMOOMIISL.

18. Orpesku AB u CD sBasitorcs xopaamu okpyxknoctd. Halinure amuayxopast CD,
ecti AB = 18, a paccrossHuss oT ueHTpa OKpyxkHocth A0 Xopad AB u CD paBHbl
COOTBETCTBEHHO 12 1 9.

Bapuant 2
Yacrts 1
1. Haiinure 3HaueHne BIpaKEHHS ) —
17,5%0,8
2. Ogno m3 umcen * —; __;__; — OTMEYCHO Ha HPSIMOi TOYKOM.
t } i 7 } t t 1 t o t -
o o1 02 0,3 0,4 0,6 0,6 0,7 0,8 0,9 1
1) —
2) —
3) —
4) —

3. Haiinure 3naueHue Bepaxenns (V97 + 2)
1)93+4/97

2) 101+4+/97

3) 10142V974)

93

4. Haiigute KopeHb ypaBHeHus —1—3x=2x+1

12



5. YcTanoBHTE COOTBETCTBHE MEXKLY QYHKIUSAME U UX TPaQUKaAMHU.
A)y= —23x2+2x+3

Byy=—- _
) = 2x-1
1‘ ¥ i
| J {
of 1 X oY1 E 0] 1 %
! .
1y 2) 3)
6. Jlana apudmernueckas nporpeccust: -32, -30, -28,.........cocove.e. Haitgure BocbMoii
YJIeH 3TON MPOTPECCHH.
7. Halinqure 3Ha4€HNE BBIPAKCHUS “L_Sl 1.5
. a— .
, 2a%—18a "
—4x-4<0
8. Pemmnre cucTeMy HEPAaBEHCTBY
—-5x—-10<0

9. Cropona TpeyronpHuka paBHa 16, a BbICOTa, IPOBEAEHHAS K DTOM
CTOpOHe, paBHa 27.Haiinure miomaaps TpeyrojbHUKA.

10. Cropona pom6a paBHa 6, a ocTpslit yrox pasen 60°. Halinure niuHyMeHbLIei
JMaroHaayu pomoa.

11. B paBHOGEeApeHHOM TpaneUy U3BECTHA BBICOTA, MEHBIIEE OCHOBAHUE MYTOJI IIPU
ocHOoBaHuU (cM. puc.). HaliquTe Gombiiee OCHOBaHUE.

3

5]

45° 1

12. Ha xneruaroit Gymare ¢ pasmepom kietku 1x1 nzobpaxén tpeyroasaukABC.
Haiinure nnuny ero cpeaneil inHuM, napauieiabHoil cropone AC.

B

P

A ]
13. Yxaxure HOMEpa BEPHBIX YTBEPKICHUIA.

1) Bo BcsKOM TpeyronbHHUKE IPOTUB GONIBLIEH CTOPOHBI JIEXKHUT yros 90°.
2) BHemmnuii yros TpeyrojbHUKa PABEH CYMME yIJIOB TPEYTOJIbHUKA, HECMEKHBIX C

HUM.

3) B npaBuIbHOM LIECTUYTOJIBLHUKE CTOPOHA PABHA PANYCy OKPYKHOCTH,ONMCAHHON
OKOJIO 3TOT0 IIECTUYTOJIbHUKA.

14. Crynentka I{BeTkoBa Bhie3)aeT u3 Hapo-Domuncka B MOCKBY Ha 3aHATHUS B
yHHUBEpCUTET. 3aHsATus HaunHatoTes B 9:00. B tabnuie nqano pacnucanue yrpeHHUX
anekTponoe3noB ot cranimu Hapa 1o Kuesckoro Bok3aiaB Mockae.
| Otnpasnenue ot ct. Hapa | [IpubsiTre Ha KueBckuii Bok3an

13



05:55 07:11
06:29 07:41
06:37 07:59
07:02 08:06

[IyTh OT BOK3a1a 10 yHUBEPCUTETA 3aHUMAET 45 MUHYT. Y KOKUTE BpEMs
OTIIpaBieHHs OT cTaHuMu Hapa camoro 1o3aHero (1o BpeMEeHU OTIIPABICHMS)
AJIEKTPOIIOE3/1a, KOTOPBIN MOJXOIUT CTYICHTKE.

1) 05:55
2) 06:29
3) 06:37
4) 07:02
15. IMocne yuenku TeneBusopa ero Hosas neHa cocrasuia 0,98 crapoii. Hackonbko

IMPOLCHTOB YMCHBIINJIACH LICHA TCJIICBU30Pa B PE3YyJIbTATC yueHKPIv

q 2
16. Pemure ypasuenue ! 2 acte

=2 +—x -3=0
17. Y3 ool TOUKM KPYrOBOM TPAcChl, AJMHA KOTOPOM 21 KM, OJJHOBPEMEHHO B
OJITHOM HalpaBJIEHUH CTApTOBAH J1Ba aBTOMOOWIIA. CKOPOCTHIIEPBOI0 aBTOMOOMJISI paBHA
85 km/4, 1 yepe3 45 MUHYT TOCIIE CTapTa OH ONepekajl BTOPOil aBTOMOOMIIb Ha OJTUH KPYT.
Haiinute ckopocTh BTOPOro aBTOMOOIISL.

18. Vrue1 B u C tpeyronsauka ABC paBHbI cooTBeTcTBEHHO 63° 1 87°. Haiigure BC,
€CJIM paJinyc OKPYKHOCTH, OIIMCAHHOM OKoJI10 TpeyroiapHuka ABC,pasen 11.
Bapuant 3
Yacts 1
1. Haiinure 3Hauenue Beipaxkenus 0,7 X (—10)3-20

2. Mexny KakuMU YUCIaMHU 3aKJIFOYEHO YUCIIO0 \/60?1) 20mn
22

2)7u8
3)59u6l
4)3u4

3. Haiinure 3Hauenue Boipaxenns (V40 + 4)

1) 56+4//402)

24

3) 56+8v/40

4) 24+8v40

4. Pemnre ypasuenue 12 - 3x = 5x + 8

5. Ha pucynkax uzo0paxkensl rpaduku GpyHKIumi Buga y = ax2+bx + c.

Y CTaHOBUTE COOTBETCTBUE MEX Ty rpadukaMu GyHKIIUN ¥ 3HAKAMHU
ko3 durmenTon a u b.

14




A) Yi ¥ IIL

=y |
—

]
R

l:l a=0 c<0
Ne=0,e=0
Nae<D e>0

6. Jlana apudmernueckas nporpeccus (az), pa3sHOCTb KOTOPOH paBHa 1,4,
a1 = -4. Haiigure mecToil 4ieH Nporpeccuu.

7. Yupocrute Boipakenue (3 + a)2— (a — 4)%u HaliuTe €ro 3HaYCHHE
npu a = -3/2. B oTBeTe 3anumuTe pe3ynprar.

8. Vkaxure penienne HepaBeHcTsa x2—49 >01) (—

7;7)

2) HeT penieHui3)

(-00; + o0)

4) (-00;-7)U (7;+ )

9. Touku M u N gsnsrorcs cepenunamu cropod AB u BC tpeyronsaukaABC,
ctopona AC pasHa 44. Haiiqute MN.

10. B oxpyxnoctu ¢ uenrpom O orpesku AC u BD — muamerpsl. YronAOD
paBen 108°. Haiinure yron ACB. OtBer naiite B rpamycax.

B/ ¢

A D

11. Ilepumerp xBagpara pasen 32. HaiiauTe miomans 5Toro KBaapara.

15



12. Ha xneruaroii Gymare ¢ pasmepom kieTku 1x1 uzobpaxena durypa.Haiigure
e€ mIo1aib.

13. Kakoe u3 caemyomux yTBepKACHUN BEPHO?

1) Otpesku kacaTenbHBIX, MPOBEAEHHBIE K OKPYKHOCTH U3 OJHON TOYKH,PABHEL.

2) Jlnuna mo60i XOpIabl OKPYKHOCTH HE IPEBOCXOIUT €€ pagnyca.

3) Inomaas TPEYroabHUKA paBHA IIPOU3BEIEHHUIO OCHOBAHHS U
MPOBEIEHHON K HEMY BBICOTHI.

14. B Tabnuue npuseneHsl pa3Mepsl ITPadoB, yCTaHOBJIEHHBIE HA TEPPUTOpUH Poccuu
¢ 1 cents6ps 2013 rozaa, 3a NpeBbILIEHNE MAKCUMAJIbHOM pa3pei€HHON CKOpOCTH,
3a()MKCUPOBAHHOE C MMOMOIIBIO CPEJICTB aBTOMATUYECKOU(PUKCAIIIH.

IIpeBuInIIeHHE CKOPOCTH, KM /4 21-40 41-60 61-80 81 u 6oJtee |
Paswmep wmrrpada, pyo. 500 1000 2000 5000

Kakoii mrrpad 10/KeH 3aIIaTUTh BIaaesiel] aBTOMOOMIIS, 3a()UKCHPOBAHHASICKOPOCTh
KoToporo coctaBmia 111 km/4 Ha yyacTke JOPOTH C MAKCUMAIIbHOM pa3peiéHHO CKOPOCTHIO
80 xm/9?

1) 500 py6mneii

2) 1000 py6mneii

3) 2000 py6ueii

4) 5000 py6ueii

15. Ha rpapuxe m3o6paxkeHa 3aBHCHMOCTh aTMOC()EPHOTO NABJIEHMS OT BBICOTHI HaJl
ypoBHeM Mopsi. [lo ropusoHTanu yka3aHa BBICOTa HaJl YPOBHEM MOpPS B KHJIOMETpPax, IO
BEPTHKAIH — aTMOC(EPHOE JIaBJICHUE B MIJUTUMETpax pryTHorocronba. Ha kakoii BeicoTe (B KM)
JICTUT BO3IYNIHBIN IIap, eciii 0apoMeTp, HaXOISIIUICS B KOP3UHE IIapa, IIOKa3bIBACT JaBICHUC
720 MULTUMETPOB PTYTHOTOCTOJI0A?

16



400

300

- - - — - & -
0 1 2 3 4 5 6 7 8 9 10 11 12
YacTts 2
16. Pemmre ypasuenune x(x%- 6x + 5) = 12(x - 5).
17. Jipa Geryna oHOBpEMEHHO CTAPTOBAIIM B OJHOM HAIPABICHUH U3 OJHOTO M TOIO
K€ MecTa KPyroBOil Tpacchl B 6ere Ha HECKOJIBKO KpyroB. CITyCTSOIMH Y9ac, KOIIa OQHOMY H3
HHX OCTAaBAJIOCh 7 KM JI0 OKOHYAHUS IIEPBOTO KPYra,eMy COOOIIUIM, 9TO BTOPOii OeryH

npouén nepBbli Kpyr 3 MUHYTHI Ha3aja. Haiinure ckopocTh nepBoro 0eryHa; eciu U3BECTHO,
YTO OHA Ha 8 KM/4 MEHBbIIE CKOPOCTU BTOPOTO.

18. Buccekrpucel yrios A u B ipu 60koBoii cropone AB tpaneun ABCD
nepecekarotcs B Touke F. Halinure AB, ecnu AF = 24, BF = 32.

Bapuant 4
Yactp 1
1. Haiinure 3HaueHnE BHIpaKEHHS

+
2. Kakoe U3 JaHHBIX YKCEN TPHHAIIEKHUT IPOMEKYTKY [7; 8]?

V7
2)V/8"

3)V48

4)/56

3. HaiiguTe 3Ha4eHUE BBIPAKEHUS 8V6 e \2 ¢ 2\/31) 576

2)24

3) 96

4) 243

4. Haiimure HauboNbIINHA KOPEHb ypaBHeHus x2 +3x -40=0
5. YcraHoBUTE COOTBETCTBHE MEKIY PYHKIMAMHU U rpaduKaMu.

17



m
e
=
=

A) V4

Dy =—3z +3
Ny=3r
Ny=3z—3

6. Jlana apudmerrueckas nporpeccus (ay), 118 KoTopoii a1 = -10, a16 = -
19.Haitgute pa3HOCTh MPOTPECCUU.

7. Haiinure 3HaUY€HUE BBIPOKEHHSA

6 3

- _Zmpux=-1,8

8. Vkaxure pelieHue HepaBeHcTBa 6x—3 (4x+1) >61)

(—1,5;+ )

2) (— o ;—1,5)

3) (= 0;-0,5)

4) (—0,5;+ )

9. B tpeyronsuuke ABC ussectno, uro AC = 58, BM — menuana, BM 9 =
37. Haiimure AM.

10. Ha oxpyxnoctu ¢ uenrtpom O ormeuens Touku A u B tak, uro ZAOB =80°. [lnuna
MeHbInel 1yru AB paBaa 58. Hailiqure muny Oonbmeit gyru AB.

A

11. B paBuo6enpennoii tpanenun ABCD Touku M u N — cepenunsl auaronaneii AC u
BD cootBerctBenno. Haliqure nnuny orpe3ka MN, eciu 11 BC

=10, AD = 16.
B {:

M N
A D
Puc. 144

12. Ha xneruaroii Gymare ¢ pasmepom kietku 1x1 ormedens Tpu Touku: A,B u C.
Haiinute pacctostaue ot Touku A 1o npsimoit BC.

18



C

13. Kakoe u3 cieyromux yreepkaeHuil BepHO?
1) V mo6oii Tpanenun 60KOBbIE CTOPOHBI PABHBI.

2) Yepes m00yr0 TOUKY, JIEKAILYIO BHE OKPY)KHOCTH, MOYKHO IIPOBECTH JIBE
KacareJbHbIE K 3TOM OKPY>KHOCTH.

3) Inowans KBagpaTa paBHa IIPOM3BENEHHIO €TI0 UATOHAJIEH.

14. B rabnuue npuBeeHsl HOPMATHBHI 110 6ery Ha 60 M 11 ydaiuxcs 9kiacca.
OreHuTe pe3yabTaT AEBOYKH, IPoOeKaBIIell ATy AUCTaHLMIO 3a 9,35 c.

1) ormerka «5»

2) otmetka «4»

3) ormerka «3»

4) HOpMATHB HE BBITIOIHEH

15. ViBan IetpoBuy oTKpbLT CUET B Ganke u nonoxkun 200000 py6iueit moal5%
ropoBbIx. Onpenenure cyMMy BKiIaja depes rog. OTBET yKaKuTe B pyOssx.

Yacts 2
-16
16. Pemure HepaBeHCTBO o >0
17. Ha skckypceuro B ropos CeBacTonobs oexaly yuanuecs KOsl B Konndectse 101
yesioBeka Ha TpEX aBToOycax. M3BecTHO, 4yTO B mepBOM aBTOOyceydamuxcs 0bu10 B 1,5 paza
OosbIe, YeM BO BTOPOM, U Ha 5 4eJIOBEK MEHBIIIE, YeMB TpeTheM. Ha cKonbko ydamuxcs
MeHbllIe ObIJIO BO BTOPOM aBTOOycE, 4eM B TPETbeM?
18. TocTpoiite rpaduk GpyHKIMU ¥ ONPEAETUTE, IPH KAKMX 3HAYECHUSX NIPAMAs y =
N HEe UMeET C rpa)uKOM HU OHOM 0OIIeH TOYKH.
Bapuanr 5
Yacrs 1

1. Haiinure 3Hauenue BHIpaKEHUS

- 2. Ha KoopiMHaTHOM NPSAMOM OTMEYEHBI YHCIIA X, Y, U Z?
& —8 # -
2 y x
Kakas u3 pa3HOCTEN X - Yy, ¥ - Z, Z - X IIOJIOKUTENbHA?
)x-y
2)y-z
3)z-x
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4) nu oaHa U3 HUX

3. Kakoe 13 maHHbIX unces V25 ; WSOOWZ,_SﬂBmR[
UPPAIIOHATLHBIM?

V25

2)v/250000

3)V2,5

4) Bce 3TH YyKClia palliOHAIIbHBI

4. Pemure ypaBuenue 8x2—12x+4 =0
Ecnu ypaBHeHue umeet 6ojiee 0JHOT0 KOPHS, B OTBET 3alIUIINTE MEHBIININ3 KOPHEH.

5. YcraHoBuTe COOTBETCTBUE MEXIY Ipadukamu GyHKIMA U GOPMYJIaMU,KOTOPHIE HX
3a/1akoT.

A) ¥ B) ¥ B) ¥
/
1 1 1
o] 1 X of 1 X o] 1 X
7
Ny =2z
Ny=z+12
Ny=2
6. BrInucanbl IEPBBIE HECKOJIBKO YWIEHOB apU(PMETUUECKOM IPOrPECCUM:
-9;-5;-1; ...
Haiigure 91-i1 uien sToil mporpeccum.

sb a%—ab
a—b *

8. VKaKuTe HEPABEHCTBO, PELICHHE KOTOPOr0 M300PKEHO HA PUCYHKE

7. HalinuTe 3HaYeHUE BHIPAKEHMS

4]

—&

1)x2-36 <0

2) x2+36 >0

3)x2-36>0

4) x2+36 <0

9. Jlpa kareTa IpAMOYrOJILHOIO TPEYTrOJIbHKKA paBHbI 16 u 4. Haiinure eromnomaip.

10. Kacatenbuble B Toukax A u B K okpykHOCTH ¢ HeHTpoM O MepeceKaroTcest Mo
yriom 72°. Haiinure yron ABO. OTBer naiite B rpagycax.

A

0
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11. Muaronans npsmoyronbHuka obpasyer yron 70° ¢ omHol u3 ero cropos. Haiimure
OCTpPBIN yroJl MeX/1y IUaroHaIsIMHU 3TOTr0 NPAMOYrojbHUKa. OTBET 1aliTeB rpaaycax.
12. Ha xneruaroii Gymare ¢ pasmepom kiietku 1x1 uzobpaxén tpeyronsuuk. Haliaure

€ro IUIoIa/lb.

13. Kakoe u3 CJIEIYIOIIUX YTBEPKIACHUN BEPHO?

1) Ecnu Tpu yriia oiHOrO TPEYToNbHUKA PABHBI COOTBETCTBEHHO TPEMYTIIAM
JIPYroro TPEeyrojibHUKa, TO TAKUE TPEYTOJIbHUKU PABHBI.

2) Bce maMeTphl OKPY/KHOCTH PaBHBI MEKILY COOOIA.

3) Inowmans napauienorpaMmMa paBHa II0JIOBHHE TIPOM3BEIEHHS €10
IyaroHaleH.

14. Bce GuiToBBIe TOBaphl (2 MaykM CTUPATHLHOTO MOPOINKA, 2 YHAKOBKHU CPEICTB
TUTUEHBI ¥ 3 0aJUIOHYMKA apOMaTH3aTopa) MEHCHOHep IpruoOpeTaeT BOJHOM U3 YKa3aHHBIX
MarasuHoB: «HucTtionsy, «Halka» u «Duaaka.

LleHb! 1 yCIOBHS IPOJAXKHU YKa3aHbI HIXKE.

Mara3sunbl  |LleHa | nauku|llena 1 ynakosku|LleHa | 6annoHuHMka
nopouka YHCTALLEro cpej-|apomaTH3aTopa
cTBa '
«YucTtiona» |70 90 75
«Yaiika» 75 85 70
«®Puanka» |80 85 70

B npodunbHbIx MarazuHax npenocrasisiercs ckuaka. B «Hucrione» — HacpencTBa THTHEHBI
3%, B «Haiike» — Ha cTUpalibHbII opomok 5%, B «Duanke»
— Ha apomaTu3aTopsl 5%. Ykaxute Marasus, re CTOMMOCTh YKa3aHHOTO HaOOpaTOBapOB
OyleT MUHHUMAJIEHOU.

1) «Uucrrons»

2) «Yaiika»

3) «Puanka»

15. Tnomans 3eMenb KPECTHAHCKOTO XO35WCTBA, OTBEASHHAS 1101 TIOCAIKY
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CeJIbCKOXO035IICTBEHHBIX KYJIbTYp, COCTAaBIAET 63 reKTapa U pacupeeeHaMex 1y
3€pHOBBIMU U 0aX4EBBIMU KYJIbTYpaMy B OTHOLIEHHUHU 4 : 5. CKOJIBKO F€KTapOB 3aHUMAIOT
0axueBble KyJIbTyphl?

n Yacts 2

16. Pemre ypasuenne 93
3n+1,3n-1

17. Moropuas noaka npouuia npoTHB TeueHus peku 208 KM U BEPHYJIACh BITyHKT
OTITpaBIICHHMSI, 3aTPATUB Ha OOPATHBIN MyTh HA 5 YaCOB MEHBIIIE, YEM Ha ITyTh IIPOTHB TCYCHUSI.
Haiinure ckOpoCTh JI0JKM B HEMOJIBUKHOM BOJIE, €CIIU CKOPOCTh TEUEHUS PEKU PaBHA 5 KM/Y.

18. Touka H siBisieTcss OCHOBaHMEM BBICOTHI, IIPOBEAEHHOM U3 BEPLIMHBI IPSIMOTO yIia
B tpeyronsnuka ABC k runorenyse AC. Haiinute AB, ecmu AH =7, AC = 28.

BapuanTt 6
Yacrts 1
1. Haiingure 3nauenue Boipaxenus ( 0,43)%+ 0,0151 -3

7 ; 16

2. Kaxoe u3 cleIyolHX YUCEIl 3aKIIF0UEHO MeX Ty uuciaamu 17 u - —

1)1,2

2)1,3

3)1,4

4) 1,5

3. YkaxxuTe HaubobIIee U3 CIEIYIOIMHUX Yncen. 1) V19

2) 47

3)15

4) 243 + 18

4. Pemnre ypaBHenue 5x +6 +(x - 3) = (5 +x) — 4

5. YcranoBuTe cooTBETCTBUE MEXKY rpadukamMu GYHKIMI U HOPMYIIaMU,KOTOPBIE MX
3aJa10T.

):'-.:I .]'JJIJ, 5:| .“LP B:I " Fi
A
A D 1
A (0] 1 " o 1 K " o] 1 "
i
Y
7 3 %
1)y =2xr+4
Ny=—2z—4
Ny=—2x +4

6. I'eomerpuueckas nporpeccus (by) 3anana yenousmu: b1 =4, bp + 1 =2bp.
Haiinute b7y.
“—81
2a2=18a mpu a = -0,1
8. Pemmute HepaBeHcTBo 13(7-2x)—4x <1
1)[3;+ )

7. Haiinure 3HaueHne BHIpaKeHUs &
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2) (— ;73]
3) (— ;3]

4)

[-3;+ )

9. B paBHOGEIPEHHOM TpaAlIELUH CyMMa YTJIOB, IPHJIEKAIIMX K OOJIBIIEMYOCHOBAHHUIO,
paBHa 98°. Hailnute BeIMUMHY TYNOTO yria TParenuH.

10. B tpeyronsuuke ABC nssectno, uto AC = 8, BC = 15, yron C paBen90°.
Haiinure pannyc onmucaHHOM OKOJIO 3TOTO TPEYTOJIbHUKA OKPYKHOCTH.

H

11. OcnoBanus tpanenuu pasusl 17 u 19. Haligure G0IbIIMI U3 OTPE3KOB,HA KOTOPHIE
JIETIUT CPEAHIOI0 JIMHUIO 3TOM Tpanenuu oJHa U3 €€ quaroHajien.

£y
! S,

12. Ha xneruaroii Gymare ¢ pasmepom KiieTku 1x1 uzobpaxén

HpHMOYFOJ'ILHHﬁ T

PCYT'OJILHUK. Haiigure AJINHY €ro OOJIBIIIEr0 KaTeTa.

;

o rp———

N

=

L

13. Kakue u3 CJIEYIOIIUX YTBEPKIACHUN BEPHBI?

1) Jlnaronanu pom6a JeIAT €ro Ha YeTHIPE PABHBIX TPEYTOIBHHKA.

2) Ilnomane mapajuieaorpaMMa paBHa IIPOU3BEIEHHIO €r0 IUArOHAJIEH.

3) Menunana 1euT TPEYrOIbLHUK Ha JIBA PABHOBEMKHMX TPEYTOJIBHUKA.

14. Paccrosnue or Ypana no Connna pasro 2871,2 miH kM. B kakomcirydae
3amucaHa 3Ta e BeJInyruHa?

1)2,8712¢109 km

2)2,8712-10gxm
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3)2,8712¢107 kM

4)2,8712+106 kM

15. Ha pucynke npencrasnen rpadk n3MeHEHUs TEMIIEPATyphl Bo3ayxa ¢ 0
10 12 gacoB gHS.

e A (R A
__._..E e : E i I i 1
151 | | | : : | |
. = i |
10 | e i
§ b ' | J_/ i i -‘"-—-.h_[ : /’{ ;
™ | B 5 T O L I
e : ; A e
1 2 3 4 5 6 7 8 9 10 11 12 3

YkaxuTe [UIMHY IPOMEXYTKa (B 4acax), Ha MPOTSHKEHUH KOTOPOTO
TEeMIepaTypa Bo3ayxa Obliia MAKCUMAIBHOH 32 pACCMOTPEHHBIN MIEPUO/I.
Yacts 2
16. Peure ypasuenue (x—1) (x2+8x+16) = 6 (x+4).
17. Ilepsbie 300 kM aBTOMOOUIIBL €XaJI CO CKOPOCTHIO 60 KM/4, cnenyromue3 15 km co
ckopocthio 90 km/4 u mocneaane 120 kM co ckopoctrio 80 km/4. Haliaure cpeHioro
CKOPOCTh aBTOMOOMUJISI Ha MPOTSXKEHUU BCETO MMy TH.

18. Tpeyronsuux co croponamu AB = 15 u AC = 17 Buucan B okpyxHocts. Halinure
pannyc 3TOH OKPYKHOCTH, €CITH KOCHHYC yIJIa MEXIY dTHMHU CTOpOHaMupaBeH 45/51.

4. KOHTPOJIbHO-OLIEHOYHBIE MATEPHUAJIBI JJISI UTOTOBOM ATTECTALIUU IO
YYEBHOM JUCLUIIJIVHE

3ananus AJs Tekyero kourpoasaPasnen 1. Aareopa
3agaHus A0 TeKyllero KOHTpoJsi ycneBaemoctu Tema
1.1 Pa3BuTHE NOHATHS 0 YHCJIE

IlepeyeHb BONMPOCOB )i YCTHOTO ONPoOca:
1. JaiiTe onpenenenue 0OLIKHOBEHHOM IPOOH.

2. ChopmynupyiiTe OCHOBHOE CBOWCTBO Apobu. [Ipy 0TBETE Ha BOIPOC
UCIIOJIb3YITE CIIpaBOYHBIE MaTEPUaIb

3. MOHO JI IPUMEHSTH K APOOHBIM YUCIIAM 3aKOHBI CIIOKEHHUS 1
YMHOXEHUS HATYpaJIbHBIX YHUCen?

4 Kakue uncnia Ha3bIBarOTCs HaTypanbHbiMu? [Ipu OTBETE Ha BOIIPOC
UCIIOJIb3YITE CIIPaBOYHBIE MAaTEPUAIbI

5.Kakue 4ncia Ha3bIBAKOTCSA HPPALMOHAIBHBIME M KaK 0003HA4aeTCs
MHO’KECTBO UpPallMOHAJIbHbBIX YUCEI?

6.Kaxue BbIMUCIIEHHS HA3BIBAIOTCS PUOIMOKEHHBIMU? [IpUBEUTE IPUMEPDI
MCTIOJIb30BaHMs IPUOIMKEHHBIX BEIYMCIIEHHUH B cepe CBOEH IeATENbHOCT?

BHeayMTOpHAsi caMOCTOSITEILHAs pagoTa:

[10ArOTOBHUTE COOOIIEHHE ¢ TOKIATOM-TIPE3EHTALMEN 110 TEMaM:

1. MaremaTnKa Kak METOJI U A3bIK TI03HAHUS OKPYIKAKOILETO MUPA;

2 U3 uctopun apobeii;

3. KT0 1300pé HyIb;

4 CoBeplIECHHbIE YHCIIA;
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Maremaruueckue 3HaHus B IpeBHel Pycu (MeTposorus);
Hcropus cuéra;
Cnoxenue unces1 DudboHayyy;

P

JpeBHuE criocoObl yMHOKEHUS;

PaGora B paboueii Terpaau. Llenbie u panmoHaabHbIC YUCTA.
JeiicTBuTenbHble uncia. Bunel norpemnoctei. Ipubnmkennsle Boiurciaenus. Ilorpemnoctu
npuOIKeHnH. JleficTBUTENIbHAS 1 MHUMAs YaCcTU KOMIUIEKCHOrounciua. JlefictBus ¢
KOMIUIEKCHBIMU YHCIIAMH.

3anaHue:

(mrcbMeHHas MpoBepoYHast paboTa Mo BHIMOIHEHUIO 33JaHHH ¢ pa3BEPHYTHIMOTBETOM
Hanaure 3HaueHne BEIPOKEHUN:

L(-2°~ 3).160

2.

U T —2,5): —

3. (432% - 568%):1000
4.4,6:3,9+1,74

12
5. Zi: —_ 1;7

6. ’
58-5,3
7.+ .+
3

’ .3;
9.

10. 48 - 1119: 448

1. ( ):

12.1,6 - 192 Ha4-1072
(375

13.
831_1(.)32—2

14, ———

15.3,4-10% + 1,8 - 103
16.(2 —1,2)-5 _

25



27 3V5+10  3-5—/5

23 80,76 . 640,12

24 53V7-1 . 51—V7. 5247-1
25.4-7*+ 677

JleiicTBre HaJl KOMIIJIEKCHBIMHU YUCIAMM:

LC+ )

+

> 1o

3. (5 4 2i) + (3 — 4i)
+

4, ——
+

50+ )

6. —
+

7. (5 + 2i)(3 — 4i)
+

8. ——.
5-2i

9. + 5=

10.x2-2x+2=0
11.x2-2x+5=0
12. + =
1334t 371

3—i 3+i
14 TY3+V3i

+
5 (1+)(1-iQ)
(+ )

16. V2

VZ+8
17. +
18. +
19. +
200 + + =
21.x2—6x+25=0
2.x1=1+ix2=2—1i
23.x1=7+3i;x2=2-3i
24 (a+1+i)(a-1+D(a—1-D(a+1-1i)
25. ((3i + 4) + 5i)((3i — 4) — 5i)
26 (x+2+3D(x—-2+3))(x+i)(x—1i)
Haiigure HeﬁCTBHTeHBHI;Ie 4yucaa X Uy, €CIu:
1.-1—-4i+4=3i— _+

1

2.1+Dx+(A-dDy=3—-i
3.243Dx+2+3Dx+y)=7—-8i
4. 2x —3yi)(2x + 3yi) + xi = 97 + 2i
Brrancants

L ( o =
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2. (44 3i) — 0(2)

3. (=3.50)(—4.50)

4. (1 —V3i)(V3 +V6i)
5.2+ 5033 — i)

6. (1 + 20)%(1 — 2i)?
7.(2 + 30)(3 — 2i)

Tema 1.2. KopHau, crenenn u jorapugpmbi

3anaHus 11 TEKylIero KOHTPOJIsl yCIeBAeMOCTH
[lepeueHs BOIPOCOB /JIsi YCTHOTO OIpoca
1. KaxuM 4uciioM MOKeT OBITH OCHOBaHHUe creneHu?2.Uto
3HAQYUT BO3BECTHU YKCIIO B N-YIO CTEIECHb?
3.Uro takoe morapudm? [Ipu oTBeTe Ha BOMPOC HCIONB3YHTE CIIPABOYHBIEMATEPHAIIBI
4 Kak Ha3bIBacTCs OIepals HaxoXAeHUs JorapupmMon?
5.1 Bcex nu nokasaresnei cBoiicTBa oquHakoBbl? [IpuBeanure npumMepsl.
BueayauTopHasi camocTosiTe/ibHas pabora:
[ToAroTOBUTH COOOIICHHE C JOKIAI0OM-TIPE3CHTAIUCH 110 TEMaM:

l. Crtpanuiisl KICTOpUH O Jorapudmax
2. CrapuHHBIC MEPbI
3. Hudpe! pa3HBIX HAPOJIOB U AIOX

4. 006 Apxumene

Padorta B paGoueii TeTpaau. BolltoiHEHNE OJIMMIIMAIHBIX 3aJaHUH, BBIITOJIHEHUE
IIPAKTHYECKUX paboT 1o teMaM: «IIpeoOpazoBaHuE CTENIEHHBIXBBIPAXKEHUI,
«IIpeobpazoBanus anreOpanyeckux BbIPAKCHHI»,
«IIpeoOpazoBaHue pallMOHAIbHBIX, UPPALIMOHAIbHBIX, CTETIEHHBIX BBIPAXKEHUID,
«IIpeoOpa3oBaHue MoKa3aTeabHbIX BhIpaXeHUiD», «[Ipeobpa3oBanue
JOrapu(pMHUUECKUX BbIPAKECHUID».

3aganue:

IUCbMEHHAas IPOBEpOYHasi paboTa MO BINOJIHEHHIO 3aJaHUH C pa3BEpHYTHIMOTBETOM

Haiinure 3HaueHNE BBIPAKECHUM:

a) log18 — log127 6) logiz3 + logiz4 5) 320e3%

Haiigute o0nacts onpenenenus GyHKINH:

2_
a) = (4 —3x—x%)6)y =logl xX°—5x

+4

9—x2
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Hano: 1g2 = a;1g3 = b.Halipure 1g24
Brraucnure:

Tema 1.3.0CHOBBI TPUTOHOMETPUH

3aaHus 1/ TEKYLero KOHTPOJIsA yCleBaeMOCTH

Ilepeyennb BOpPoCOB I YCTHOTO ONpoca:

1.YTo Takoe uucnoBas okpyxHOCTh? 2.Ilepeuncinure

MPU3HAKU YHCIOBOW OKPYKHOCTH.

3.Kakas BenmuurMHa IPUHUMACTCS 3a SAMHUILY H3MEPEHHS [TPU TPATyCHOMHU3MEPEHUH
yrioB?

4.Yro takoe paauan? IIpu oTBeTe Ha BOIPOC UCIOIB3YHTE CIPABOYHBIEMATEPHAIIbI

5.11o kakum popMyiam MepeBOIAT rPaAyCHYIO MEpPY yria B paldaHHY UHA000pOT?

BHeayautopHas camocTosiTeJibHAasA padora: [IoaroToBUTh COOOIIEHUE CIOKIIAI0M-
IIPE3EHTALUEN 110 TEMaM:

1. O NpPOKCXOkKIEHUH TPUTOHOMETPHH

2. TeHb U pOKIECHUE TAHTEHCA

3. Besukas TpUroHOMETpHs

4. O NPOKUCXOKIEHNH EMHULL U3MEPEHHUS YTIIOB

Pa6ora B padoueii TeTpaau. BeioHEHNE OJTUMITHATHBIX 3a/IaHAH U BBITTOJTHCHUE
MpaKkTUYECKUX padboT 1o Temam: «Brruncinenue 3HaueHu CHHyCca U KOCuHyca», «Brruncnenue

3HAUCHHUU TaHTeHCa U KOTaHI'CHCa», «Pemmenue 3a7a4 HAOCHOBHbBIC TPUTOHOMETPHUUYCCKHUEC TOXKACCTBA».

3aganue:
IITMCBbMCHHAsA HpOBepO‘-IHafl pa60Ta 110 BBIITIOJIHCHUIO 3a[[aHI/If/'I C pa3B€pHYTI)IMOTB€TOM

1. IlpuBenuTe kK HaMMEHbBIIEMY 3511_aquI/H0 MOJIOKUTEILHOTO apryMEHTa:
T

a) cos123°6) tg 256° B) sin -

2. TpeoOpasyiiTe B IPOU3BEICHHE:

a) cos 50° + cos 20° 6) sin 2a — sin 10a

3. Yiopocrure Sinatsinda
+

Tema 1.4.®@yHKuMHU, X CBOIiCTBAa U rpaduKH
3aganus 1Js TEKYILEero KOHTPOJIsl yCIeBaeMOCTH

Ilepevenb BONPOCOB /ISl YCTHOTO OIPoca:
1. JTaiire onpenenenue GyHKummy.

2. Yro HasbIBaeTcs 001acThio onpenenenus Gpynkuun? [Ipu oTBETE HABONPOC
UCIIOJIB3YUTE CIPABOYHBIE MAaTEPHUAIIBI

3. Yro Ha3bIBAIOT HYJIAMH (QyHKIINK?
4.Ilepeurciaute ciocoObl 3a1aHus PyHKIUH.

5. JlaiiTe onpeneneHue Bo3pacraroiieii (yobiBaroen) GyHKITUH.
BueayautopHas camocTosiTe/ibHAasA padoTa:

[ToAroTOBUTE COOOIICHHE C TOKIAIOM-TIPE3CHTAIIUEH 110 TEMaM:
1 Hukonaii Bacunbesuu Boromo6os

2 CTpaHHuI[Bl HCTOPUH

3. MaremMaTruecKkas CAMBOJIMKA

4 I'paduueckoe perieHne ypaBHEHHH 1 HEPABEHCTB

5

Crno)xeHre rapMOHHYECKUX KoJIeOaHU
PatGora B paGoueii Terpaau. BeinosHeHNE OJIMMITUAIHBIX 33/IaHUI UBBITTOJTHEHUE



IMPAKTUICCKUX Sa,I(aHI/Iﬁ 10 TEMC: ((Fpa(bI/I‘leCKOG PCUICHUC ypaBHeHI/Iﬁ H HCPABCHCTB»

3aHaHI/IeZ IMACbMCHHAA IIPOBCPOYHAs pa60Ta 10 BBINIOJTHEHMIO 3aJaHUN Cpa3BCPHYTHIM
OTBETOM

1) Mocrpouts rpadux pynkuuu: y=(x —3)4 + 2
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2) Haiinure npou3BoaHyIO 3a1aHHON QyHKIMK: Y = -

T TXxXe —Xx
3) Hocrpouts rpaduk ¢pyskmum: y=(x — 3)4 +2
4) Pemuts ypaBHenue: X3 = 24 = x
5) CocraButh ypaBHEHHE KacaTeNbHON K IPIMON Yy = X 5 B Touke x=1

Tema 1.5. CrenenHble, moka3zarejbHble, JJorapupmuieckue u
TPUTOHOMeTpUYecKue PyHKuMu

3ajganus 1Jisl TEKYIIero KOHTPOJIs yCIeBaeMOCTH
Ilepeuens BOMPoOCOB /IIsi yCTHOTO ONpoca:

1.Kakyro QyHKIIHIO Ha3bIBAIOT MOKA3aTEIbHON?

2.Tlepeuncnure CBOMCTBA MOKa3aTesibHOM GyHKIuu. [Ipu oTBETEe Ha BOpPOC
UCIIOJIb3YHTE CIIPABOYHBIE MaTEepHAaIb

3. Kakyro (yHKIUIO Ha3bIBAIOT JIOrapru(pMUUECKOii?

4. Kakyro QyHKIIMIO Ha3bIBAIOT CTECIICHHOM?

5. Tlepeuncnure CBOWCTBA CTENIEHHOW (DYHKIMU M CXEMAaTHYHO M300pazuTerpaduk.

BHeayautopHas camocTosiTeJibHAsA padoTa:

[ToaroToBUTH COOOIIEHUE C AOKIAIOM-IIPE3EHTALIMEN IO TEMaM:

1.CpaBHeHHE MaTeMaTHKH U GHIOCODUH;

2.Crpanunst ucropuu; buorpagus H.U. JlobayeBckoro

Pabora B paGoueii TeTpaau:

BeinonHenue onuMNMagHbIX 334aHUN U BBIOJHEHHME NMPAKTUUECKUX 3aJaHUM [0 TeMe:
«[IpeobpazoBanus rpapukoBy, «Iloctpoenne rpagukoB Jorapu(MUUECKUX, MMOKA3ATEIbHBIX,
CTETIEHHBIX U TPUTOHOMETPUYECKUX (PYHKLIUI.

Tema 1.6. YpaBHeHUs1 M HEPABEHCTBA
3aganus 1Js TEKYILEero KOHTPOJIsl yCIeBaeMOCTH

IlepeyeHb BONPOCOB Il YCTHOI'O ONPOCa:

1.YTo Ha3bIBAIOT INHEHHBIM YPAaBHEHUEM C OJTHOM MEPEMEHHON?

2. Kakumu cBOMCTBa 00JIaat0T IMHEHHBIC YPABHEHUS C OHOM IIEPEMEHHO#?

3. ®opMybl KOPHEH KBaJPATHOTO YpaBHEHUS?

4. Yro Ha3bIBAIOT GOPMYJION TUCKPUMHUHAHTA?

5. YUTo Ha3bIBAIOT JIMHEHHBIM HEPABEHCTBOM C OJHOM MEPEMEHHOM?

BHaeaynuTopHasi camocTosiTe/IbHAsA padoTa:

[ToaroToBUTH COOOIIIEHUE C TOKIAIOM-TIPE3EHTAINEH 110 TeMaM:

1.Crioco0sl pemeHus ypaBHEHUI;

2.I'paduueckoe perieHre ypaBHEHU U HEPABEHCTB;

3.MccnenoBanue ypaBHEHUN U HEPABEHCTB ¢ napameTpoM;Pabora B

padoueii TeTpaam.

BrinosiHeHUE 0JIMMITMAIHBIX 33IaHUH U BBITTOJIHEHHUE MPAKTUYECKUX 33aIaHUH 110
teMaM: «MccnenoBaHue ypaBHEHH U HEPABEHCTB C MapaMETPOM»,
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«Pemenue ypaBHeHI/Iﬁ 1 HCPABCHCTB U UX CUCTCM», «Pemenue HHTCTPAIOB»,
«Pemenue MMPAaKTUYCCKUX 3aaa4 C UCIIOJIb30BAHUECM MATCMATHYCCKUX MCTOAOBPCIICHH A ypaBHeHI/Iﬁ n
HCPABCHCTB».

3aI[aHI/IeZ IMACbMCHHAsA IIPOBCPpOYHAs pa60Ta 10 BBITIOJTHEHUIO 3aJaHUN Cpa3BCPHYTHIM
OTBETOM

Pemute HCPAaBCHCTBA:

cos (x — < - _
( 4)_ 2

. — s
sin (x 6;_ 5
tgx > -1

+

P
+

cos? x + cos? 2x + cos?3x + cos? 4x > 2

V5 + 9x — 2x2(ctg?x + ctgx) < 0
Pelnure CHCTEMBI:

{ —
( + =
+ + = )
Pemmte ypaBnenue 7* —3x+2 4
Pemure HepaBeHcTBa = >-
2
Pemre ypaBuenue 4* — 3 - 4* — 4 = 0 Pemure
HepaBeHcTBa 41 + 4% + 4**1 < 84Pemmre
ypaBHeHue 227* — 227% = 15
Pemnre cucremMbl ypaBHEHUN:
{ =
(.7
2x+2 _ 3y—1 =5
to=
{ 3X7Y =

Pemnre cucreMy HepaBeHCTB
4*—-5:2"4+4<0
{ +
) > —

[IpoBeneHue NHCTpPYKTaXxa 10 TEXHUKE O€30M1aCHOCTH.

Pa3nen 2. Hayaina MaTeMaTH4eCcKOr0 aHAJIN3A
3aganus aasa TEKYLICT0 KOHTPOJIA YCIIEBACMOCTH

Hepeqeﬂb BOITPOCOB JIl YCTHOI'O OoIlpoca:
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1.ITonsitue mpou3BOAHON QYHKIHH.

2. Yro Takoe npuparieHue?

3.1IpaBuiia BEIYUCICHHUS IPOU3BOTHBIX ?

4.Yro HaspiBaloT npou3BoAHON (yHkumu B Touke? [Ipm oTBere Ha Bompoc
UCIIOJIb3YITE CIIpaBOYHBIE MaTEpUaIbl

5.KakoBbI (hu3nyeckuii ¥ reOMETPUIECKUN CMBICIT IIPOU3BOIHOM?

6. Kaxkyro oneparuro Has3biBatoT quddepennuposanueM? [Ipu oTBeTe HaBompoc
UCIIOJIb3YITE CIIPaBOYHbIE MaTEPHUAIIBI

7. 1lepeuuncnute npaBuia u GopmyIibl U GepeHIIHPOBAHUS.

8. Ilepeunciute Mpu3HAKKM BO3PACTAHMUsI, YOBIBAHUS, KDUTCPUH HAXOXKICHUATOUCK
AKCTpeMyMa QYHKIIUH.

9.TlonsiTue onpeaenéHHOro HHTErpana?

10.ITonsiTue HeonpeenEHHOTO UHTErpaia?

1'1. Caoiictea Heonpenenénnoro uuTerpana?
12. O6wsacuure popmyny Herotona-JIeliOnuma
13. Caoiictsa onpenenénnoro nuurerpasia?

BueaynuTopHasi camocTosiTe/ibHasA padora:

[ToaroToBUTH COOOIICHHE C JOKIAAOM-ITPE3CHTALIUEH 110 TEMaM:

1 CBeneHus U3 HCTOPUU ITPOU3BOJIHOIM;

2 [IpuMeHeHre NPOU3BOAHON B IPAKTUYECKOM JEATEIbHOCTH;
3 3ameuaTeNbHbIE YUCIIa

4. HcTopust BOSHUKHOBEHHS HHTErpaia

S [IpuMeHeHne UHTETrpasioB B PU3UKE U MEXAHUKE

6 ['eomeTpuueckre NpuiI0KeHNUsI MHTErPajioB

PaGora B paboueii TeTpaau.

BrinosiHeHne 0JIMMITNAAHBIX 3aJaHUH U BBITIOJHEHUE IPAKTUYECKUX3aJaHUM 110
temam: «I[lonsTue o npousBogHoON QyHKIMNY, «[IpuMeEpb! NUCTOIB30BaHUS IPOU3BOAHON B
NpUKIaAHBIX 3a1a4ax» «[loHsaTue auddepennnana u ero NpUIOKEHU

3amanue: (MMChbMEHHAs MPOBEPOYHAss paboTa MO BBHINOJIHEHUIO 3alaHU CpPa3BEPHYTHIM
OTBETOM )
Kaxko# yroJi ¢ nosioxurenbHbIM HaHpagJ_}_eimewcn OX cocrasisier

KacatesbHas K rpaduky Gynkuuu f(x) = — - —V3)x+32
+

Haiigute aGcumccenl ToUek, B KOTOPBIX KacaTenbHas K rpaduky QyHKIUH Y =
V3 sin2x
Pemmre:
Hy =6x—2
gf—w:%%U(l ; +00)
. 2 npu xﬁ> 1,5
3If () ={

4) (—o;)

—2npux<1,5
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Tectuposanue (JI1-8)

1. OnpenenennbIil UHTErpa — 310

a) QyHKuMs, nepBas NPOU3BOJHAs KOTOpPOW paBHa naHHOW (yHkumu. Ecnm g(x)
sBisieTcss mpou3BogHON oT f(x), To f(X)+k (rme k — mpowm3BoIBHO BBHIOpaHHAS KOHCTAHTA)
SBJISICTCS HEONPEeICHHBIM UHTETPajioM OT g(X).

0) alIMTUBHBI MOHOTOHHBII HOPMUPOBAHHBIN (PYHKIIMOHAI, 33JaHHBII HA MHOKECTBE
nap, rnepBasi KOMIOHEHTa KOTOPBIX €CTh UHTErpupyemMasi pyHKLUA WIN(GYHKIIMOHAT, @ BTOpas —
00J1aCTh B MHOXKECTBE 3a/1aHus 3ToU pyHKIMHU (PyHKIIMOHANA).

B) OTHOUIEHHE UCTUHHOI'O 3HAUEHUS YUCIla K MPUOIMKEHHOMYT)

BbIpaXECHUE BHUJIa a+b

2. BBIYHCIIUTH jdxl —4

a) arctgtx®> + C 0)In(1+x*)+C B) In(1 + x?)
r)%arctgtx2 +C

3. BriOepure CBOMCTBA ISl ONPEAEIEHHOI0 HMHTErPaia;

)" FG)dx = 0 6) [ f)dx = 0

B) [* F(Ddx = 0 D 7 Fdx =1
4. Beraucuts [4 8_05 2xdx

1 0) L+ C L 5
23 )3 ®) % )
5. OyHKIUS HEOIPEIeeHHOrO HHTErpaa:
a) [g(x)dx =f(x)+k. 6) [ cosxdx = sinx + C
8) (| f(x)dx)'= (F(x)+C)=f(x) r) d([(x)dx)= f(x)dx.
6. Boraucints [ x sinxdx
a) cos x + sinx 0) —cos sin+C

B)—cosx +sinx + C r)cosx +sinx +C

x3
7. Beruuciuts F(x) = =

2)6 6)8 B)L 18-
5 3
8. Boruuciuts [ xZe*dx
a) 2 [ xeXdx 6) [ x%eX — 2
B) [ x%e* — [ xe*dx r) [ x%e* — 2 [ xeXdx

9. Heomnpenenennplii uHTerpai — 31o?

a) (yHKOMS, TepBas NPOM3BOJIHAs KOTOPOW paBHa maHHOW ¢yHkimu. Ecmm g(x)
sBisieTcsl mpou3BoaHoM oT f(x), To f(x)+k (rme k — mpow3BoiIbHO BBHIOpaHHAs KOHCTAHTA)
SBJISICTCS] HEOTIPEICIICHHBIM UHTETPAJIOM OT g(X).

0) cyMMa HCTUHHOTO U MPHUOIMKEHHOTO 3HAYCHHs] YHUCEN B)

COBOKYITHOCTH BCEX IMEPBOOOPA3HBIX TAaHHOU (YHKITUU

T') CBOICTBO BEJIMYHH, COCTOSIIIEE B TOM, YTO 3HAYEHHUE BETUYMHBI, COOTBETCTBYIOIIEE
[eJIOMY O0BEKTY, PABHO CYMME 3HAYCHHUI BEJIIMYMH, COOTBETCTBYIOIIMX €0 YacTsM IPH JIF0O0M
pa30ueHn 00beKTa Ha YaCTH.

10. Beruncaurs J'8

T
2) 10 510  pz r 33
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Pa3zpnen 3. KomOnHaTopuka, CTATHCTHKA U TeOpHUsi BeposiTHOCTel.3aiaHust
JJISl TEKYLIEro KOHTPOJISl yCIeBaAeMOCTH

IlepeyeHb BONPOCOB /I YCTHOIO OMPOCA:

1.CkoJibKO OCHOBHBIX ITPaBUJI KOMOMHATOPUKH cyiecTByet? [Ipu oTBeTe HaBoOmpoc
HCNOJBb3YiiTe cipaBovHblil maTepuad (JI3, JIS, JI8, M4, M7, T13, I15, I18)

2.KoMOMHATOPHKOI HAa3bIBAIOT Pa3Jie)l MATEMATHKH, KOTOPBIN N3ydaeT?

3. CKOJIBKO CYIIECTBYET MIEPECTAHOBOK M3 IIECTH SJIEMEHTOB?

4. Kax10e pacroyioXeHue N JJIEMEHTOB B OIPEACICHHOM MOPSIIKE
Ha3bIBACTCS?

5. MHOXeCTBO, COCTOSIIEE U3 BCEX AIEMEHTOB, IPHHAICKAIIX
MHOXECTBY A U HE MPUHAJICKAIINX MHOKECTBY B Ha3piBatoT?

6.4YT0 BBIACISIIOT CPEIU CITyJaHBIX COOBITHIA?

7.00bscauTE hopMyiy baiteca?

8.Kakue coObITHS HA3bIBAIOTCS PABHOBO3MOKHBIME?

9. Teopembl CIIOKEHHS U YMHOKCHHSI BEPOSTHOCTEH

10.Bubl coObITHI?

BueayauTopHasi camocTosiTe/IbHAsI padoTa:
[ToAroTOBUTH COOOIICHHE C JOKIAIOM-TIPE3CHTAIUCH 110 TEMaM:

1. [IpuMeHeHue CIIOKHBIX MPOIEHTOB B AKOHOMHUYECKUX pacuérax;
2. CocraBuTh cBOIO nicuxomarpuity 1o [ludaropy;

3. DJeMeHTHI MAaTeMAaTUYEeCKOM CTaTUCTHKH,

4, Martematuka-s3bIK 100001 HayKu;

PaGora B paGoueii TeTpaam.

Brimonnenue MPAKTHYECKHUX 3amanuii  mo TtemaM: «Cxembl  bepnymiu
IMOBTOPHBIX HUCIBITaHUN.

3amanue:

(TICcEMeHHas IPOBEPOYHAsI pad0oTa IO BHIMOTHCHUIO 33JaHHI C Pa3BEPHYTHIMOTBETOM )

Beruucnure:

1) B ciryuaiinom skcrepuMenTe GpoCaroT JiBe UrpajibHble KocTH. Haliure
BEPOATHOCTb TOT'0, YTO B CyMME BBINAJET § OYKOB. Pe3ynbTaT OKpyriauTe 10 COThIX.

2) B ciy4aiiHOM SKCIIEPHMEHTE CHMMETPHYHYIO MOHETY OPOCArOT
yeTbIpekapl. Halinure BEpOATHOCTH TOTO, 4TO OpEJl HE BBINIAACT HU pasy.

3) WrpanbHblii KyOHK MoAGpackIBAOT ABaX b ONpeneanTe BepOITHOCTETOrO, YTO
IpHU IByX OpocKax BBINAJAET Pa3HOE KOJIMYECTBO OUYKOB. Pe3yabTaT OKpYyriuTe 10 COThIX.

4) BoBa TOYHO OMHHMT, 4TO B ()OPMYJIE a30THOM KUCIOTHI OAPsA uayT Oykebl H, N,
O ¥ 4TO ecTh OJIMH HWKHUI UHAEKC — TO JIM IBOMKA, TO JIK TpoiKa.CKOJIBKO UMeeTCs
BapHaHTOB, B KOTOPBIX NHJEKC CTOUT HE HA BTOPOM MecTe?

5) CxosbKO pa3HbIX THIIOB FAMET MOKET JaTh THOPHUI, TETEPO3UTOTHBIH 1103
HE3aBUCHMBIM IIpU3HAKaM?
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6) IepeuncauTh Bee TPEX3HAUHBIE YHCIIA, B 3aIIMCH KOTOPBIX BCTPEYAIOTCATONBKO
uudpst 1 u 2.

7) Tpu mpyra — Auron (A), Bopuc (B) u Bukrop (B) — npuo6penu nsaduiera Ha
¢GyT60mBHBI MaTd. CKOJIBKO pa3iIMYHBIX BAPHAHTOB MOCEUIeHUs (yTOOIHHOrO MaT4ya
JUTSL TPOUX JIpY3eid?

[IpoBeneHue HHCTPYKTaXxa 1o TEXHUKE O€30MaCHOCTH.

Pa3znen 4. I'eomerpust

3agaHus 101 TeKyLero KOHTPOJIsi yCleBaeMOoCTH

Tema 4.1.IIpsavMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

3agaHus /151 TEKYIIEro KOHTPOJIS yCIeBaeMOCTH

Ilepeyens BONpPOCOB /ISl YCTHOTO ONpoca:

1. Kakue npsimbie B IPOCTPAHCTBE HA3BIBAIOTCS MApaLICIIbHBIMU?
2.ChopMynupyiTe IpU3HAK MAPAILICITBHOCTH MPSMBIX.

3.Yro 3HAYUT: TIpsAMAs ¥ IUIOCKOCTb MapalIeIbHbI?

4.ChopmynupyiiTe Mpu3HaK MapaIeIbHOCTH MPSIMOK | 11ockocTu. [IproTBeTe Ha

BOITPOC UCTIOJIB3YHTE CIIPABOYHBIC MaTEPUAIIBI
5.Kakue miockocT Ha3bIBatOTCS MapalIeIbHBIMU?
BHeayauTopHasi caMocTosiTeJIbHast padoTa:

[ToaroroBuTh COOOIIIEHUE C JOKIAJOM-TIpe3eHTaluel no remam: 1. Kparkuit
0030p pa3BUTHUS T€OMETPUU;

2.EBknmaoBa reomerpus. [lepas sxenimnna Poccun — npenogaBareibruMHA3HM;
3.BekTopHOe 3a1aHne MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

4.IlapannenbHOe TPOCKTUPOBAHUE;

5.IIpocTpaHcTBeHHbBIE PUTYPHI;

Padora B paGoueii TeTpaau.

BrinosHeHue onUMIAAIHBIX 3aJaHUN no teme: «lIpsiMble U MIOCKOCTH B

MIPOCTPAHCTBE»
3amanue

(TMCcEMeHHas IPOBEPOYHAsI pad0oTa IO BHIMOTHCHHIO 33JaHHI C PAa3BEPHYTHIMOTBETOM )

1. Ha pucynke touku M, N,Q u P — cepeaunni orpeskos DB,DC,AC,AB.Haiinure
nepumetp uetbipexyroinbauka MNPQ, eciiu AD=12¢cMm, BC=14cm

2. Mapamnenorpammel ABCD u ABC1 D1 nexar B pa3sHbIX INIOCKOCTSX. JIOKaxkuTe,

4yTO YeThIpexyroyibHuk, CDD1C€1 ToXe mnapamuieaorpaMm.
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b,

3. OTpe30K JuIMHBI 1M MEPECEKAET MIOCKOCTh, KOHIIBI €T0 yAAIEHbI OT IIOCKOCTH Ha 0,5
M 1 Ha 0,3 M. Halinure nnuHy npoekuuu oTpe3ka Ha IIIOCKOCTb.

4. U3 xoH1oB otpe3ka AB, mapauiensHOro mIOCKOCTH, POBEAEHH eprenaukysp AC
u HaksoHHast BD, nepnenaukynsp AC u nakionnas BD, nepriennukynsipaas orpe3ky AB. Uemy
paBHa pacctostnue CD, ecmu AB =a, AC =b, BD =c¢?

5. InockocTu a ¥ Q MepHeHIuKyIApHbL B IIIOCKOCTH a B3sTa TOYKa A, paCCTOSHUE OT
KOTOPOH 710 MPSIMOH ¢ ( IMHUA NepecedeHus miockocteit) pasuo 0,5M. B mmockoctu Q
poBeJIcHa MpsiMasi b, mapayuiebHas IPSIMOK ¢ M OTCTOSIIAsIOT Hee Ha 1,2 M. Haiinure
paccTosTHUE OT TOYKH A 10 TIpsAMOii b.

6. PaccTosiHus OT TOUKHM A J10 BEPIIKMH KBapaTa paBHbl a. Haiiiure paccTosHue OT
TOYKU A JI0 TUIOCKOCTH KBaJIparta, €ciIii CTOPOHA KBaJpaTa paBHbI b.
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7. PaBHoOexpennsiii peyronsuk ABC u ABD ¢ o0mum ocHoBanueM AB nexar B
Pa3IMYHBIX IUNIOCKOCTAX, YIOJI MEKy KOTOPBIMU paBeH a. Halinure cos a

1) AB =24 cm, AC = 13 cMAD

=37cm,CD=35cMm

2) AB =32 cm, AC = 65 cMAD

=20cMm, CD =63 cm

8. Uepes BepIIKMHY OCTPOTO yrila MPSMOYroJbHOro Tpeyroibauka ABC ¢ npsmbiv
yriaom C npoBeneHa npsimast AD, neprnieHaukyispHas IUIOCKOCTb TpeyrojabHuka. Haiinure
pacctostaue ot Touku D 1o BepmuH B 1 C, ecmu AC=a,BC= b, AD=¢

i3

9. I[OKEDKI/ITG, 4TO €CJIM ABC IINIOCKOCTH, IIEPCCCKAIOIIHEC 10 Hp?[MOfI a, ICPECCKAIOT a
110 IapaJUICIIbHBIM IIPAMBIM, TO IIPpAMaAsA a IapaJuliCibHa IIJIOCKOCTHA.

Jeh
* A
10. Yepes sepumny npsmoro yriaa C npsMoyronsHoro Tpeyroibnrka ABCrposenena
IUIOCKOCTB, NapaJljielIbHas TUIIOTEHY3€, Ha paccTosiHUM 1 M oT Hee. [Ipoekius KaTeToB Ha 3Ty

MJIOCKOCTH paBHbI 3 M U 5 M. Haliiute runorenysy.
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Tema 4.2. MHOTOrpaHHUKH

3aganus AJ151 TeKYLero KOHTPOJIs yCleBaeMoOCTH
Ilepeuennb BONMPOCOB /1JIs1 YCTHOT'O ONpoca:

1. Kakoii ©3 MHOTOrpaHHHMKOB HE HMEET LEHTPA CUMMETPUH?
2. CKOIBKO TpaHel umeeT TeTpasap?

3. CKOIBKO BEPIIMH UMEET TEKCasp?

4. 13 Kakux paBHOCTOPOHHUX (DUTYp COCTaBJIEH OKTa>ap?

5. CyMMa IUIOCKMX YIJIOB IPH KaKI0M BEpIIMHE UKocadapa paBHa? [IpuoTBeTe Ha
BOIIPOC HUCIIOJIb3YHTE CIPAaBOYHbBIE MaTEPUAIIbI

BHeaynuTopHasi camocTosiTe/ibHasi padoTa:

[ToaroroBuTH COOOIIEHUE C TOKIIAOM-TIPE3CHTAIIUEH IO TEMaM:

1.IIpaBunbHbBIC U MOTYIPABIIbHBIE MHOTOTpaHHUKH; 2. KoHNueckue

CEUYCHHS M UX IPUMEHEHUE B TEXHUKE;

3.Tena IlmaTona;

[ToaroroBka o0beMHBIX Mozenei: «[IpaBuiabHbIE MHOTOTPAHHUKID;

[ToaroroBka npe3enranuii Ha Temy: «lIpencraBienne o MpaBUIBHBIX
MHOTOTpaHHHUKaX (TeTpa’ap, Ky0, OKTa3p, NOACKadIP U UKOCAYIP)».

PaGora B paboueii TeTpaau.

BrinmonHeHnue onuMnuagHbixX 3aaHUNA U BBINOJIHEHUE MPAKTUYECKUX 33JaHUN 10 TeMaM:
«Ceuenune MHoOrorpaHHuka», «CHUMMETpUM B TPaBWIBHBIX MHOTOIpaHHHKax», «Teopema
Ditnepay.

3ananue: (MMCbMEHHAs IMPOBEpOYHas paboTa MO BBHINOJIHEHUIO 33aJaHUi Cpa3BEpHYTHIM
OTBETOM)

1. Haiigure nomans HOBEPXHOCTH MHOTOIPAHHUKA, H300PaKEHHOIO HAPHCYHKE
(Bce IByrpaHHbIE YIJIbl MHOTOTPAHHUKA MPSIMBIE)

[\
*L-- L -
1

|

]

]

2. Haiimure miomaas MHOTOIPaHHUKA, H300PaKEHHOTO HA PUCYHKE (BCE
JIBYTPaHHBIE YTJIbl MHOTOTPAaHHUKA MPSIMBIE)
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3. Haiizure 00beM MHOTOIpaHHHUKA, H300PaKEHHOTO Ha PUCYHKE (BCE
JIByTpaHHbIE YIJIbI MHOTOTPAHHUKA MIPSIMBIE)

3
3

|
|
|
|
|
|
-

4. Haﬁ,[[PITe mjomaiab MMOBCPXHOCTH MHOI'OI'PaHHHKA, I/1306pa)KeHHOFO HapHUCYHKE

(Bce IByrpaHHbIE YIJIbl MHOTOTPAHHUKA MIPSIMBIE)
5

s 2 2

Tema 4.3. Tena u noBepxHoOCTH BpamieHus 3aaHus 1151
TEKYIIero KOHTPOJIsl yCIeBaAeMOCTH

Ilepeyenns BOPOCOB 1JIs1 YCTHOIO OIIpoOCa:

1. Kakue ocHOBHBIE Tena BpalleHus CyiecTByoT? [Ipu 0TBETE Ha BOIIPOC
UCIIOJIB3YUTE CIPABOYHBIE MATEPUAIIBI

2. OKOJI0 BCAKO# JIM YETHIPEXYTOIBLHOM MPU3MBI MOYKHO OIUCATH LIMIUHID?

paza? 3. Kak u3MEHHTCS NOBEPXHOCTD IIAPa, ECIIN €r0 PAIUYC YBEIHYUTH B TPH

4.CxombK0 chep MOXKHO ITPOBECTH YEPE3 OKPYIKHOCTH M TOUKY, HE
JIeKAIyIo Ha Her?

5. Yro HaswiBaeTcs BoICOTOM nmmmHapa? [Ipu oTBeTe Ha BOIpoc
UCIIOJIB3YUTE CIPABOYHbIE MATEPUATIBI

BueaynuTopnasi camocTosiTe/ibHasA padora:

[ToaroroBuTH COOOIIEHUE C TOKIIAOM-TIPE3CHTAIIUEH IO TEMAM:

1. Konuueckue ce4eHust U X MPUMEHEHHUE B TEXHUKE;
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PaGora B paboueii Terpaau mo temam: PenieHue oJIMMIMAIHBIX 33724 IOTEMaM:
«umuaap u koryc. Y ceueHHsii konyc. Ceuenus. llap u cepa, ux cedenus.»

Tema 4.4. U3mepeHusi B reomeTpun
3agaHus 1019 TeKyLero KOHTPOJIsi yCcleBaeMoCTH

Ilepeuens BONpOCOB /Il YCTHOTO ONpocAa:

1.TTousitre 00bEMA?

2. ®opMyIibl HAXOXKICHHS 00bEMA IPU3MBI H IIHJIHHIPA.

3.Boruucienne 00bEMa Tea Mo IIoHIAIIM ero napamuieabHbIX cedeHnit.4.0O0bEm
MUPaMHUJIBI U KOHYCA.

5. ®opmyisl 00bEMa 1Iapa.

BueayauTopHasi camocTosiTe/IbHAsA padoTa:

[ToaroroBuTH COOOIIEHUE C TOKIIAIOM-TIpE3EHTAIMEHN 110 TeMaM: |

Marematuku B Poccnu;

2.MHororpaHHUKH

3ananue (MMcbMeHHas IPOBEpOYHask paboTa 10 BBIIOIHEHUIO 3aJaHUH Cpa3BepHYThIM
OTBETOM )

1. Haiinure kBagpar paccrosuus Mexay Bepimunamu D u C2
MHOI'OI'paHHMKa, 1300paXEeHHOr0 Ha pUCYyHKe. Bee IByrpaHHbIe yIiibl
MHOTOTpaHHMKA MPSMBIE.

2. Haiigute yron CAD2 MHOrOrpaHHUKA, H300paKEHHOIO Ha pucyHke. Bee
JBYT'PaHHbIE YTJIbl MHOTOTpaHHUKA NpsiMble. OTBET AaiiTe B rpaaycax.

3. HaiiauTe mioniaas GOKOBOM MOBEPXHOCTH IPABUIBHOM IECTHYTONBHOMIPU3MBI,
CTOpPOHA OCHOBaHUs KOTOpOM paBHa 5, a BbicoTa — 10.
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4. B npaBunbHO# mectuyronbHoi npusme ABCDEFAIBICIDIEIF] Bcepebpa
paBHbI 1. HaliquTe paccrosiHue Mex 1y ToukamMu B u E.

B Gy
P
4 : |
Al El
| |
| |
,,fg*““'c*"‘“u
- N
-~ N D
A i
F E

5. Bo CKOJIBKO pa3 yBeIMYUTCs [UIONIA/lb IOBEPXHOCTH MUPAMHU/IbI, €CIIH Beeee pedpa
YBEJIUYUTH B 2 paza?

6. B mpaBuibHO# TpeyrombHoOl mupamuae SABC R — cepemuna pebpa BC, S —
BepiuHa. M3BectHo, uto AB = I, a SR = 2. Haitaure miomaab 00KOBOH 10- BEpXHOCTH.
Ry

A B
Fid
&

O06mwem konyca paseH 20. Uepes ceperiHy BBICOTHI MTAPAIICIIEHO OCHOBAHUIO KOHYCa
IPOBEJICHO CEUYEHHE, KOTOPOE SBIISICTCS OCHOBAHNEM MEHBLIETO KOHYCA C TOH YK€ BEPIIHMHOM.
Haiinute 00beM MEHBIIIETO KOHYCA.
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[Tnomane [ToBepxHoctu paBubl 32 cM. Haitnure miomaas 00IbIIOro Kpyra.

Bo ckonbko pa3 yBennuuTes MIIONA b HOBEPXHOCTH 1Iapa, €CIM pajuycuiapa
YBEJIUYUTH B 3 pa3a?

Bo ckosbko pa3 ymeHpIIMTCS 00BEM I1apa, €CIIN €r0 paguyC YMEHbIIUTH B 3
paza?

Panuycel Tpex mapos paBHbl 1,6 u 8. Haiinure paguyc mapa, o0beM
KOTOPOI'0 paBeH CyMM€ UX 0ObEMOB.

B ky0 ¢ pebpom 21 Brimcan map. Haiigure 00beM 3TOTO0 11apa, AeIeHHBIH

| i
N

i
H |
!
|
I

o

aHo:
HAJTUHIP
3
Vimmmnagpa= 247
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R=2 cm Haiitu:
H

Tema 4.5. KoopanHaTbl 1 BEKTOPbBI
3aganus 1Js TEKyILIEero KOHTPOJIsl yCIeBaeMOCTH

Ilepeyennb BOpoCOB 1JIs1 YCTHOIO ONpPOCA:

1. Yro nassiBaror 6azucom? [1pu 0TBETE Ha BOIIPOC MCIIONB3YHTE CIIPABOYHBIEMATEPUATIBI
2. Yro Ha3bIBAIOT KOOPAWHATAMH BEKTOPA B IIPOCTPAHCTBE?

3. Yro TaKkoe paguyc — BEKTOP?

4. Yemy paBHO CKAIAPHOE IPOU3BEIEHUE BEKTOPOB?

5. Kak pacrnonoxkeHa  TOYKa  OTHOCHTEIHHO IPSIMOYT OJIbHOM CUCTEMBbI
KOOP/IMHAT, €CIM OlHa €€ KOOpAMHATa paBHA HYJI0?

BHeaynuTopHasi caMOCTONITeIbHASI padoTa:

[ToaroroBuTh COOOIIEHUE C TOKIIAOM-TIpe3eHTaIuel mo remam: 1.13
UCTOPHH BEKTOPOB;

2.ITytu hopMupoBaHusi MAaTEMaTHYECKON HAYKH.

PaGora B paboueii TeTpaau

BeInosiHeHUE OMMMIMAIHBIX 3aaHui 110 TeMe: «[IoHATHe BEeKTOpa B MPOCTPAHCTBEY,
«[IpssMoyrospHas cucTeMa KoopauHaT, «I[I[poeKIrs BEeKTOpa HA0Ch» U BBIITOJTHCHUE
IPAKTUYECKHUX pa0oT 1Mo TeMaM: «BeKkTopHOE 3aaHKe MPSIMBIX M IIOCKOCTEH B
IIPOCTPAHCTBEY;

3ananue: (MMChbMEHHAS MPOBEPOYHAss paboTa MO BBIMOJIHECHUIO 3aJlaHUi CpPa3BEPHYTHIM
OTBETOM )

Pemure:

Haner Bektopel a{5;-1; 1}, b{-2; 1; 0}, c{0; 0,2; 0} u d{-1/3; 2 2/5;-1/7}. Haiinure
KOOpJMHATHI BEKTOPOB: a) a-b; 0) b-a; B) d-a; r) a-b + ¢; 1) a-b-c; e) 2a; x)-6¢; 3) 0,2b.

Hanbl Touku A(2;-3; 0), B(7;-12; 18) u C(-8; 0; 5). 3anumunre KOOpAUHATHIBEKTOPOB
OA, OB u OC, ecinu Touka O-Havyajio KOOpIMHAT.

Haiinure nymmabl BekTOpoB: a {5;-1; 7}, b{ 2\/3;—6; 1}, c=1 +j + k, d=-2k,m=i1-2j.
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A D

Ha pucynke ABCD — kBagpar. Ykaxxutre HoMepa BEpHbIX YTBEPKICHUM.

1) AD + D€ = A€ 5)AB = D€
2)AD + D€ = DB 6) AB' = BE
3) DA + De = 4€ 7)AC = DB
4)D& + De = DB 8) |AC| + | DB

Huaronanu pom6a ABCD niepecekarotcsi B Touke M.
1) Bripasute BexTOp mqepee, BEKTOPBI AB u BC

2) Haitzre AC, eciu A(3;1), C(-1;4)

3) Hanbl Touku A (3;1), B (-1,4), C (2;-1)

Haiigure KoOpAMHATE KOOPAMHATEI U JUIMHY BekTopa th= 3AC- 4BD’

- -

Halitu cKaxapHOE NPOM3BENEHUE BEKTOPOB (& U b ,eciu |@]=2, |b'|=5, <(
, 13

@&, b)= _

Hanst Touku A(—4; 6; -3), B(7; -3; 5), C(-5; —4; 0), D(3; 0; -5).
Haiitn:

1) paccrosiue mexmy Toukamu B n A

2) xoopauHaTsl cepeaunnl P orpeska CB

[TpumepHbIe TeMbl pedepaToB, JOKIAA0B, MPE3CHTALNHN, HATPABICHHBIX HANOATOTOBKY

oOyuaromuxcs k Oynyimei npodheccuoHanbHOM JesITeNbHOCTH:

. N-MepHbIle MUDBI.

. Cummertpus Ten.

. Meroaukyu MaTeMaTUKHU B PELIEHUN YKOHOMUYECKHUX 3a/a4.
. Maremarurka B TBOPUYECTBE.

. TBOpUecTBO B MaTeMaTHKeE.

. Metoapl pelieHrs SKOHOMUYECKUX 3a]1ad.

. CpenHue 3HaUY€HHUS U UX IPUMEHEHHE B CTATUCTHUKE.

. Maremaruka B Moeil mpodeccruoHanbHOH cdepe.

9. 3onoroe ceuenmue.

OO N KW

10.3nauenne maremaTuku B Jluzaiine.
11. 3agaun koMGMHATOPUKH B MOl podeccum.
12. 3ameuarenbHbIE MaTEMaTHYECKHE KPUBBIE: PO3bI M CITUPAJIH.
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1.2 3aganus 1515t IPOMEKYTOUHOI aTTecTaMK (IK3aMeH)

IIpodunibHbIi YyPOBEHD
BapuanT 1

=

.4
3 lBHqI/IcnI/ITe (a npu a=7, b=2.

IEX

_ a a
sin /5% + sin 45Y

sin 2850

II33Typucrtuueckas ¢upma OpraHu3yeT OJHOJHEBHbIE TYPUCTUYECKUE aBTOOYCHBIE
9KcKypcuu. CTOMMOCTh 3KCKYPCHH Ul OXHOTO uenoBeka cocrasisier 800 pyoneit. I'pymmam
IPEIOCTABIISIOTCS CKUJIKU: TpyIme oT 3-x 110 8 yenoBek — 5%, rpynme 6onee 8 uenoBek 12 %.
Bhraucne, CKOJIBKO 3aMIaTHT IPyIIa 13 11 yenoBex.

I134 Pewnre ypaBHeHHE: >|<Z_2X‘1 + 23x =3

II3 Brraucnure

. X
I35 CocraBbTe ypaBHEHUE KacaTelbHOU K rpaduky QpyHkiuu y=2 - ——x’B

TOYKE Xo = 1.

1136 Haiinure HauGoblIee U HAMMEHbBIIEE 3HAYeHUs PYyHKIMU y = 2X> — 3X?
— 12x + 1 na orpeske [4; 5]

137 Haiigure nnomaas tpeyroasHuka ABC, ecnin BC= 3 cm, AB=18\2 cM, a yrosa B
pasen 45°.

I138BricoTa rpanu mMpaBUIBLHOM YETHIPEXYrOJNbHON MHUpaMUAbl paBHA 4 CM, a GOKOBBIE
pebpa — 5 cm. Haiiaure mmomanb 60KOBOH MOBEPXHOCTH MTUPAMUJIBI.

II39Cpenu 5K3aMeHAIMOHHBIX OMIIETOB 5 OMJIETOB COJIEPKAT 33124 110 TPUTOHOMETPHHU,
a Tpu Oujera 3agauu 1Mo crepeomeTpuu. buser BbiOMpaeTcs ciydaiiHbIM oOpa3zom. Haiinure
BEPOATHOCTH TOTO, UTO OyJeT BBIOpaH OWJIET, CoepKalIHii 3a1a4y MO CTEPEOMETPHH.

11310 Peumre HepaBeHcTBO: (2X-3)V3x% — 5% — 2> 0

B 2
apuaHT 3

3 2 =
31 Boiuucnure 92— 273 — ( 1_16) K

sin 7()e + Ssin 2()9

cos 250

II33Typucrtuueckas ¢GupMa OpraHM3yeT JBYXJIHEBHbIE TYPHUCTHYECKHE aBTOOYCHBIE
skcKypcud. CTOMMOCTh 3KCKYPCHM JJIsl OHOro 4esjoBeka coctasisieT 1200 py6useit. I'pynnam
MIPEIOCTABIIAIOTCS CKUIKU: Tpytiie oT 5 1o 10 yenoBek — 3

%, rpymre 6omnee 10 yenoek 9 %. Beruucnure, CKOJIbKO 3aIllIaTUT Tpymma u3 14 yenosexk.
I3 Pemmre ypaBHeHue: 5% — 1 X71_ 4

4 @)

1135 CocraBbTe ypaBHEHHE KacaTelbHOM K rpaguky (QpyHKIUH y=X - 3X? BTOuKe C
abcruccoit xo = 2

I136 Haiinute Haubonbllee M HaMMEHBIIEE 3HAUYCHUS QYHKIHH y = 2X° —15x24+24x+3 Ha
otpeske [2;3]

II3 Brraucnure
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1137 Haitnute mnomane tpeyroibsauka ABC, eciu AB=678 cM, AC= 4 cm,yron A paBeH
60°

I138 BeicoTra npaBMIIBHOM YETHIPEXYrOJbHOM NUpPaMUIbl paBHA 9cmu
o0pasyeT ¢ 60KoBBIM pebpom yron 45°. Haiiiure 00beM MUpaMubl.

I139Ha yuactue B OnmuMmuaze o MaTeMaTUKE NOAANIHN 3asdBKH: 6 CTYJAEHTOB,KOTOPBIE Yy4aTCs
Ha «XOPOUIO» U «OTJIIMYHO» U JIBAa CTYJIEHTAa, KOTOpPbIE y4aTcs Ha
«oTIIMYHOY. HaiiiuTe BEpOsSTHOCTH TOTO, YTO OYAET BHIOPAH «CTYACHT-OTIUIHHUKY,ECITH BEIOOD
MPOU3BENICH CIIy4aliHBIM 00pa3oM.

T310PemuTe HepaBeHCTBO: (4x - X2 — 3)v/5x — 8<0.
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