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1. HACIIOPT ®OHJIA OLHEHOYHLIX CPEJACTB

®onx  omeHounbix cpenctB  (POC) mnpenHasHayeH JUIsi KOHTPOJIE W OLIGHKH
00pa30BaTeNbHBIX JTOCTHKCHUH 00YYarOIUXCsl, OCBOMBIIUX MPOrpaMMy y4eOHOW TUCIIMITIIHHBI
OV]I.05Marematuka.

®OC BKIIOYAaET MaTepHAIbI AJIsl MPOBEICHUS BXOJIHOTO KOHTPOJISI, TEKYIIETO KOHTPOJIS
YCIIEBaEMOCTH M ITPOMEKYTOUHOM aTTeCTAllMK B JOPME IK3aMeHa.

®OC pazpabdoran B coorBercTBUU ¢ TpeboBanusmMu OI'OC cpemanero o0Ierooopa3oBaHus
Kk oOpasoBarenbHbiM pesynbTaTtam, OI'OC CIIO 54.02.01 JIuzaiin (mo otpacisam) u PaGoueit
IPOrPaMMOI BOCITUTAHUS 00YUJarOIIHXCS.

1.2 TpeGoBanus Kk pesyabTaTam 00y4eHus!

KontponbHo-onieHounbie  cpeactea DPOC  yuyeOHOH  TUCHUTIIMHBI
«MareMaTiKa» HalpaBJICHBl HAa OIEHKY JOCTH)KCHHS O0Opa30oBaTCIIbHBIX PE3yIbTaTOB
0o0ydJaronuxcs:

JIN4YHOCTHBIE Pe3yJIbTATHI:

JIP5. chopMUPOBAaHHOCTH OCHOB CaMOPAa3BUTHUS U CAMOBOCIIHMTAHUS B COOTBETCTBHH C
00IIeYeIOBEUSCKUMH [EHHOCTSMH W HWJcallaMd TPAXKIAHCKOTO OOIIECTBA; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JESTEIILHOCTH;

JIP9. TOTOBHOCTBH U CIIOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCIE CaMOOOpPa30BaHUIO, HA
MPOTSKCHUHM BCEH JKM3HU; CO3HATEILHOEC OTHOIICHUE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MpodeccroHalbHOM 1 00I1IeCTBEHHOU NesTeIbHOCTH;

JIP13. oco3HaHHbIli BBIOOp Oynymiel mnpodeccu U BO3MOXKHOCTEH peanu3aliu
COOCTBEHHBIX J>KM3HEHHBIX IUJIAHOB; OTHOUICHHE K MPOQPECCUOHAIBHON AESITEIbHOCTH Kak
BO3MOXKHOCTH  Y4acTHsi B  PCIICHUH  JIMYHBIX, OOIIECTBEHHBIX, T'OCYJApPCTBEHHBIX,
00IIIeHAIIMOHATILHBIX MPOOJIEM;

MetanpeamMeTHble pe3yJbTaThl:

MP1. ymMeHne caMOCTOSTENbHO ONPENENATh LENU JIEATEIbHOCTH U COCTaBIAThH IIJIaHbI
NEeSITEIbHOCTH;  CaMOCTOSITENIbHO — OCYLIECTBISATb, KOHTPOJIMPOBATH U  KOPPEKTUPOBAThH
JeSITeNIbHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIEPECYPCHI /ISl JOCTUKEHHSI TIOCTABJICHHBIX 1IeJIel U
peanu3alyy IUIaHOB JIeITEIbHOCTH; BIOMPATh YCIEIIHbIE CTPATETUH B PA3IMUYHBIX CUTYalLlUsX;

MP2. ymenue npoAyKTUBHO OOIIAThCA M B3aUMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTBHIBaTh MO3MLIMU JPYTUX YYaCTHMKOB JIeATENBHOCTH, 3((eKTuBHO
paspemath KOH(IJIUKTHI,

MP3. BnaneHne HaBbIKAMU MO3HABATEIbHOM, Y4eOHO-MCCIIEI0BATENbCKOW M MPOEKTHON
NeSITeIbHOCTH, HABBIKAMU  pa3pelleHus MpolsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TOUCKY METOJIOB PELICHMs] MPAKTHUYECKHUX 3a/1a4, IPUMEHEHUIO pa3IM4HbIX
METOJI0B IT03HAHUS;

MP4. TOTOBHOCTB U CITIOCOOHOCTH K CAMOCTOATENbHON MH(POPMAIMOHHO-TIO3HABATEIHHOM
NeSITeIbHOCTH, BIIaJICHUE HABBIKAMHM TOJYYEHUs HEoOXOAMMOM HH(OpMaluu U3 cioBapei
Pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX ICTOYHHKAX MH(OPMALUU, KPUTHUYECKU
OLIEHUBATh U UHTEPIPETUPOBATH UHPOPMALIMIO, ITOJIYYaEMYIO U3 PA3TUUYHBIX HCTOUHHKOB;

MPS. BnageHue SA3bIKOBBIMHU CPEACTBAMU - YMEHHUE SICHO, JOTMYHO M TOYHO M3J1araTh
CBOIO TOYKY 3p€HUS, UCMOIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;



MP9. BnaneHue HaBbIKAMU TO3HABATEIHLHON peIEKCHU KaK OCO3HAHUS COBEPIIACMBIX
JNENCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUI, TPaHMI] CBOETO 3HAHUS U
HC3HAHU, HOBBIX ITO3HABATCIIbHBIX 3a4a4 U CPCACTB UX NOCTHIKCHUA.

IIpenmeTHble pe3yabTaThbl (0230BbIH YPOBEHbD):

— chOpMUPOBAHHOCTH MPEACTABICHUH O MATEMaTUKE KaK YaCTU MUPOBOW KYJIbTYPHI U O
MeCTe MaTeMaTHK{d B COBPEMEHHOM LMBHIM3ALMHU, O CIIOCO0AX OMUCAHMS HA MaTeMaTHYeCKOM
SI3BIKE SIBJICHUN PCATIBLHOI0 MHpa,

— c(hOpPMUPOBAHHOCTH MPEJICTABICHUI O MAaTEMAaTHUECKUX MOHATHSAX KaK O BaKHEHIINX
MAaTCMAaTUYCCKUX MOJCIIAX, ITO3BOJIAIOIMIUX OIMMUCBIBATH U U3Yy4YaTh PA3HBIC MPOUCCCHI U ABJICHUSA,
MOHMMAaHKUE BO3MO)KHOCTH aKCMOMATUYECKOTO MOCTPOCHUS MATEMaTUYECKUX TEOPUIL;

— BIIAQJICHUE METOJaMHU JI0Ka3aTeIbCTB U AJITOPUTMOB PEILICHUS; YMEHUE UX TPUMEHSITH,
MIPOBOAMTD JJOKA3aTENIbHbBIE PACCYKACHHS B X0JI€ PELICHUS 3a7a4

— BJIaACHHUC CTAaHAAPTHBIMHU INpPHEMaMH PCHICHUSA palUMOHAJIBHBIX W UPPALMOHATIBHBIX,
MOKAa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPHUYECKHX YPaBHEHHM M HEPABEHCTB, HX CHCTEM;
HCIIOJIb30BAHUEC TOTOBBIX KOMIIBIOTCPHBIX IIPOTpaMM, B TOM YUCIIC IJId IMOUCKA ITYyTU PCUICHUA U
WTIOCTPAIINH PEIICHUs YPaBHEHUN U HEPABEHCTB;

— c(hOpMUPOBAHHOCTh MPEACTaBICHUNH 00 OCHOBHBIX TMOHATHAX, HACSIX W METOAaX
MaTeMaTHYeCKOro aHalln3a,

— BJaJICHUE OCHOBHBIMHU MOHATUSMU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTh YMEHHUS PACIO3HABATh Ha UYEPTEKaX,
MOJIETISIX M B PEaJTbHOM MHpPE IeOMeTpHuecKue (QUrypbl; MPUMEHEHHE W3YYCHHBIX CBOWCTB
reoMerpuueckux Guryp w GopMysa IS PEIICHUS TeOMETPHUYECKHX 3adad H 3a7ad C
MPAKTUYECKUM COJCPKAHUEM;

— c(hOpMUPOBAHHOCTh TMPEACTABICHUN O Tpolleccax U SBICHUSAX, HMEIOIINX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MUPE,00 OCHOBHBIX
MOHATUAX JJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHMM HAaXOJWUTh U OLICHUBATh BEPOSTHOCTH
HACTYIUICHHS] COOBITUI B MPOCTEUIINX MPAKTUYECKUX CUTYallUsX U OCHOBHBIE XapaKTEPUCTUKH
CIIy4aifHbIX BEJIMYWH; BIIaJICHHE HAaBBIKAMH UCIOJIB30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTpamMm
MIPU PEIICHUN 3a7a4

IIpeameTHbIe pe3yabTaThl (YIJIYAJCHHbIH YPOBEHBD):

— Cc(pOpPMHUPOBAHHOCTb MPEACTABIEHUH O HEOOXOAWMOCTH JI0Ka3aTelbCTB IMpHU
000CHOBaHMM MaTEMaTHYECKUX YTBEP:KJIEHUH U PO aKCHOMATHKHU BIPOBEIEHUH JIeAYKTUBHBIX
paccyXJIeHHI;

— c(opMUPOBAaHHOCTH MOHATMHHOrO ammapaTa IO OCHOBHBIM pasjeliaM Kypca
MaTeMaTUKH; 3HaHUH OCHOBHBIX Te€OpeM, POpMYJI U YMEHUS UX MPUMEHSATh; YMEHUS J0Ka3bIBATh
TEOpPEMbI U HaXO/IUTh HECTaHIapTHBIE CIIOCOOBI PELIeHUsA3a1ay;

— Cc(pOpPMHUPOBAHHOCTb YMEHHH MOJEINPOBATh pealbHbIE CUTYyallUM, HCCIEA0BAThH
IIOCTPOEHHBIE MOJIENH, UHTEPIIPETUPOBATH ITOIYYCHHBIN pE3ylbTaT;

— Cc(pOpPMHUPOBAHHOCTb MPEACTAaBIECHUN OO0 OCHOBHBIX MOHATHSIX MaTEMaTHYECKOIo
aHaJan3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTepU30BaTh



noBesieHrne (PYHKIMMA, UCIIOIb30BaHUE TOMYUYEHHBIX 3HAHUM JJIs ONMUCAHUs U aHajn3a peallbHbIX
3aBHCHUMOCTEIH;

— BJaJIeCHUE YMEHUSIMU COCTaBJICHMSI BEPOSITHOCTHBIX MOJENIeH MO YCIOBHIO 3aJlaud U
BBIUMCJICHHSI BEPOSITHOCTH HACTYIUICHUS COOBITHM, B TOM YHCJIE C TPHUMEHEHHEM (OopMyIl
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHM BEPOSTHOCTEW; HCCIEAOBAHUS CIIydalHbIX
BEJIMYMH TI0 UX PACTIPEICIICHUIO.

O0mme koMmereHHuw, ¢(opMupyemMbie B MpoLecce OCBOEHHSI MPOrpaMMbl
AUCHUILINHBI HA MPeANpPo(ecCHOHATIBLHOM YPOBHE

OK 01. BeiOupare cmocoObl pemieHus 3agad Ipo(ecCHOHATIBHONW JIESITEIIbHOCTH
MPUMEHUTEIHHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. OcymiecTBasTh MOUCK, aHAJIU3 M WHTEpIpeTalui0 UH(OpManuu, HEOOXO0AUMOI
JUTSI BBEITIOJTHEHMS 3,124 IPO(hEeCCUOHATILHOM JCSITEIbHOCTH;

OK 03. IlmaaupoBath ¥ peain30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE;

OK 04. PaboTatb B KOJUIEKTUBE U KOMaH 1€, 3P PEeKTUBHO B3aMMOIeiCTBOBATHC KOJUIETAMU,
PYKOBOJCTBOM, KIIUEHTaMU;

OK 05. OcyuiecTBiaTh YyCTHYIO U MHUCHbMEHHYIO KOMMYHHKAIIUIO HA TOCYJapCTBEHHOM
a3pike  Poccuiickoit  ®epepanuum ¢ yderoM  OCOOEHHOCTEH  COIIMAJIbHOTO u
KYJIbTYPHOTOKOHTEKCTA;

OK 09. MHcnome3oBaTh HH(POPMAIMOHHBIE TEXHOJIOTHMH B  MPO(HEeCCHOHATBLHOU
JESITEIIbHOCTH;

1.2.Pe3yabTaThl 0CBOCHHS 00YYAKIIUMHCAPOrPAMMbI
yueOHOM TUCUMILINHBI

@opMbI 1 MeTOIbI KOHTPOJISI M OLIEHKHU

Oo0pa3oBaTte/ibHbIE Pe3y/IbTAThI
pe3yabTaToB 00y4YeHust

JINYHOCTHBIE pPe3yJdbTaThbl Oﬁy‘leﬂl/lﬂ

JIn4HOCTHBIE PE3YNBTATHI: Bxoomnoin konmponw:

JIPS. c)opMUpPOBAHHOCTE OCHOB CAMODPA3BMTHSA M | TECTHPOBAHHUE

CaMOBOCIIMTaHUA B COOTBETCTBUHU C Tekymuﬂ KOHmMPOIb:

00LIeYeIOBEUECKUMH 1IEHHOCTSIMU U HJeallaMHy | - YCTHBI KOHTPOJIb: YCTHBIH (DPOHTANBHBIIT
IrpaXJAaHCKOrO  OOIIecTBa;  TOTOBHOCTh U OIIPOC; paboTa B MUKPOTPYIIIax
CHOCOOHOCTh K CaMOCTOATENIBHON, TBOPYECKOM U (o6cysknenne);HUPC

OTBETCTBEHHOMU JIESITEIHOCTH;

JIP9. TOTOBHOCTB M CIIOCOOHOCTH K 00pa30oBaHUIo,
B TOM YHCJIE CaMOOOpPa30BAHUIO, HA MPOTIKEHUU
BCEM JKU3HHW; CO3HATEIBHOE OTHOLIEHUE K
HENPEPHIBHOMY  OOpa30BaHHIO KaK  YCJIOBHIO
ycmemHo npodeccnoHalbHON U 00IIECTBEHHON

- MUCbMEHHBIH KOHTPOJIb: TUKTAHTHI HA
OCHOBHBIE MTOHSTHSI U TEMBI; PelIeHHE YIeOHBIX
3a1a4; pCIICHUC CUTYAallMOHHBIX 3a1a4;
petieHue mpodecCHOHaTbHO HATPABIEHHBIX
CUTYAIlMOHHBIX 33/1a4; aHAIIU3 U
npeoOpazoBaHKe TEKCTa

NeSITeTbHOCTH;

JIP13. oco3HaHHEI# BBIGOp Gymymeii mpodeccun i | - KOHTPOIB € TOMOIILIO TEXHUHMECKUX

BO3MOXKHOCTEH  peanu3allin cobcTRenmHpx | CPEACTB M HHPOPMALHOHHBIX CHCTEM:

KM3HEHHBIX IUIAHOB; OTHOIIIEHHE K | TeCTHpOBaHHe

podeCCHOHATBEHON NeSATeTLHOCTH xak | Pyoexcnviit Konmpons:

BO3MOJKHOCTH Y4acTHs B pEUICHHH JIMYHBIX, | “KOHTPOIbHAs paboTa

OOIIeCTBEHHBIX, roCyJIapCTBEHHBIX, | - TECTUPOBaHUE

oO1IeHalMOHATBHBIX MPOOIIeM; - pellleHre CUTYAI[MOHHBIX 3a]a4
-cobece10BaHKE TI0 PEIICHUIO CUTYallMOHHBIX
3a/1a4




MeTtanpeamMeTHble pe3yJbTaThl 00y4eHHs

MeranpeaMeTHbIE pe3yIbTaThI:

MP1. yMeHHEe cCaMOCTOSATEIIBHO ONPENETATh LEIN
JIEATEIIEHOCTH M COCTABIIATH IJIAHBI JCITCILHOCTH;
CaMOCTOATEJIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH
U KOPPEKTUPOBAThH JICSITEIIbHOCTD; UCIIOIb30BAThH
BCE BO3MOKHBIEC PECYPCHI JJIs TOCTHXKEHUS
MOCTABJICHHBIX LIEJIEN U peaIn3aliu IUIaHOB
JIeSATEeILHOCTH; BEIOMPATh YCTICIIHBIC CTPATETUH B
Pa3IUYHBIX CUTYyAIUSX;

MP2. ymeH#e npoayKTUBHO OOIIATHCS U
B3aMMO/ICHICTBOBATH B IIPOLIECCE COBMECTHOM
JIEATEIIbHOCTH, YYUTHIBATh MO3UIIUU JIPYTUX
YYaCTHHUKOB JEATEIbHOCTH, 3()(HEeKTUBHO
paspemiaTh KOH()IUKTHI,

MP3. BnafcHue HaBBIKAMU II03HABATEIILHOM,
yueOHO-UCCIIeI0BATENIbCKON U MPOSKTHOU
JIeSATeTIbHOCTH, HABBIKAMHU pa3peiieHus mpoosem;
CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSATEIHLHOMY
MOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/1a4,
MIPUMEHEHHUIO PA3JIMYHBIX METO/I0OB MTO3HAHMUS;
MP4. roTOBHOCTb B CIIOCOOHOCTh K
CaMOCTOSTENIbHON HH(POPMAIMOHHO-
IM03HABATCIILHOM JCSITCIIFHOCTH, BIaICHUC
HABBIKAMU MOJYYSHHs] HEOOXOAUMOM
nH(OpMaIK U3 CI0Bapel pa3HbIX TUIIOB, YMEHHE
OPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX
nH(pOopMaIK, KPUTUIECKU OIICHUBATH U
UHTEPIPETHPOBATH HHPOPMAIIHIO, TOTYIaeMYIO
W3 pa3InYHbIX HCTOYHUKOB;

MPS. BinaseHue s136IKOBBIMU CPEICTBAMH - YMEHHUE
SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY
3pEHMs], UCTIOIb30BATh /ICKBATHBIE SI3bIKOBbIE
CpEICTBA;

MP9. BraneHne HaBBIKAMHU IO3HABATEILHON
pediekcun Kak 0CO3HAaHUS COBEPIITAEMBIX
JIEMCTBUM U MBICITUTENBHBIX MPOLECCOB, UX
pe3yabTaTOB U OCHOBAHMI, TPAHUI] CBOETO 3HAHUS
Y HE3HAHMS, HOBBIX II03HABATEIHHEIX 3a7a4 U
CPEJICTB MX OCTHKCHHSI.

Bxoonoii konmponw:

TECTUPOBAaHUE

Tekyuwjuit Konmponw:

- YCTHBI KOHTPOJIb: YCTHBIN (PPOHTATHHBIH
ompoc; paboTa B MUKpoOrpymnmax (00CyXaeHue);
coobmenusi, pedepars, HUPC

- IMCbMEHHBbIN KOHTPOJIb: JUKTAHTHI HA
OCHOBHBIE MTOHATHUS U TEMBI; pEIlICHHE YUeOHbIX
3aJa4; pelIeHne CUTYallMOHHbIX 3a7ay;
penieHue mpohecCuoHaATBLHO HAIIPaBICHHBIX
CUTYallMOHHBIX 33/]a4; aHAJIU3 U
npeoOpa3oBaHue TEKCTa

- KOHTPOJIb € MIOMOUIIBI0 TEXHUYECKHX
cpeacTB U HHPOPMAIMOHHBIX CHCTEM:
TECTUPOBAaHUE

Pybesicnvlit Konmpons:

-KOHTpOJIbHAs paboTa

- TECTUPOBaHUE

- pelleHre CUTYallMOHHbIX 3aJa4
co0ecel0BaHueE M0 PEUIEHUIO CUTYallMOHHBIX
3a1a4

Ilpomesrrcymounas ammecmavusn: pewienue
YueOHbIX 3a0ay

IIpeameTHbie pe3ya

bTAThI 00y4YeHH s

[TpenmeTHbIE pe3ynbTaThl (0a30BbIM YPOBEHB):

— c(OPMHPOBAHHOCTH MPEICTaBIECHUI O
MaTeMaTHKe KaK 4aCTH MUPOBOM KYJIbTYpHI U O
MecTe MaTeMaTHKU B COBPEMEHHOMN IIMBUIIM3AIINY,
0 croco0ax OMMcaHUs Ha MaTEMATUYECKOM SI3bIKE
SIBJICHUH PeasbHOTO MUPA;

— c(hOpMHUPOBAHHOCTD MPEACTABICHHUH O
MaTeMaTHYECKUX MOHATUSAX KaK O BaKHEHIINX
MaTeMaTHUYECKUX MOJEINSIX, MO3BOJISIOLINX
ONMCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI U
SIBJICHUS; TOHUMAaHKE BO3MOKHOCTH
AKCHOMaTHYECKOI'0 IOCTPOEHUSI MATEMaTUYECKUX

Bxoonoii konmpons 3nanuii:

TECTUPOBaHUE

Tekywiuit KOoHmpoJip:

- YCTHBI KOHTPOJIb: YCTHBIN (PPOHTATIBHBIHI
orpoc; paboTa B MUKpOrpyIax (00cyx1eHue);
cooOmienusi, pedepatsi, HUPC

- NUCbMEHHBbIH KOHTPOJIb: TUKTAHTHI HA
OCHOBHBIE MTOHATHUS U TEMBbI; pellIeHHe YUueOHbIX
3a/1a4; pelieHne CUTYalluOHHbIX 3a/1a4;
perieHue npohecCHOHATBLHO HAPaBIEHHBIX
CUTYAllMOHHBIX 3a/1a4; aHAJIU3 U
npeoOpa3oBaHue TEKCTa

TEOpHH;




- BJIQJICHAE METOJJaMU J10KA3aTEIbCTB U
ITOPUTMOB PELICHUS; YMEHUE UX IIPUMEHSTD,
IIPOBOAMTH JOKA3aTEJBHBIC PACCYKICHUSA B X01€
pelieHus 3a1a4y

- BJI/ICHUE CTAaHIaPTHBIMU IIPUEMaMU
pELIEHNUs PALIMOHAIBHBIX U UPPALlMOHAIbHBIX,
IIOKAa3aTeNIbHbIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB,
UX CHCTEM; UCIOJIb30BaHUE ITOTOBBIX
KOMITBIOTEPHBIX IIPOrPAMM, B TOM YHUCIIE JUIS
IIOMCKA ITYTH PELICHUs U WUTIOCTPALUK PEIICHUS
YpaBHEHUI U HEPABEHCTB;

- c(OpMHPOBAHHOCTH MPEACTaBIECHUI 00
OCHOBHBIX IIOHSTHSX, UJIEAX U METO/1aX
MaTEeMaTHYECKOI 0 aHAJIN3a;

— BJIa/ICHUE OCHOBHBIMU ITOHATUSMH O
IUIOCKHUX U MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;
c(OpPMHPOBAHHOCTh YMEHUS PaclO3HaBaTh Ha
YepTekKax, MOJEISAX U B PEaIbHOM MUPE
reoMeTpudeckue GUrypsl; IpuMeHEeHHE
U3YyYEHHBIX CBOMCTB T€OMETPHUYECKUX QUTYDP U
bopMyI Ui pelieHns FeOMeTPUUECKUX 3a1ad U
3a/1a4 C IPAKTUYECKUM COIECPIKAHUEM;

— c(OPMHPOBAHHOCTH MPEACTABIECHUI O
IIPOLIECCAX U SBJICHUSX, UMEIOIIHX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B peaJlbHOM MHpE, 00
OCHOBHBIX NOHSTHAX 3JIEMEHTAPHON TEOpUn
BEPOSATHOCTEM; YMEHUI HAXOJIUTh U OLICHUBATh
BEPOSITHOCTH HACTYIJIEHUS COOBITHI B
IPOCTEHIINX MPAKTUYECKUX CUTyalUsIX U
OCHOBHBIE XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYNH;
BJIQJICHUE HAaBBIKAMH HUCIIOJIb30BAHMS TOTOBBIX
KOMIIBIOTEPHBIX NIPOTrPaMM IIPH PELICHUH 3314
[TpenmMeTHbIE pe3yabTaThl (YIIIyAJEHHBIN
YPOBEHB):

- c(OpMHPOBAHHOCTH MPEACTABIECHUI O
HEO0XO0/IMMOCTH JI0Ka3aTeIbCTB IPU 000CHOBAaHUU
MaTE€MaTUYECKUX YTBEPKACHUN U POJIH
AKCHOMAaTHKH B IIPOBEACHUH JEAYKTUBHBIX
paccyXJIeHNN;

— c(OpMHUPOBAHHOCTH MOHATHITHOTO
anmnapara 10 OCHOBHBIM pa3JienaM Kypca
MaTeMaTUKH; 3HaHUM OCHOBHBIX TeopeM, (hopMyI
Y YMEHUS UX IPUMEHATh; YMEHUS 10Ka3bIBATh
TEOpPEMBI U HAXOJUTh HECTaHAAPTHBIE CIIOCOObI
pelIeHus 3a/1a4;

— c(hOpMHUPOBAHHOCTh YMEHUN
MOJIEJIMPOBATh PEAJIbHBIE CUTYALUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENN, HHTEPIIPETUPOBAThH
MIOJIy4YEHHBIH PE3yJIbTAaT;

— c(OpPMHPOBAHHOCTH MPEACTABICHUH 00
OCHOBHBIX IIOHATHAX MaTeMaTUYECKOrO aHAIN3a U

- KOHTPOJIb ¢ MOMOIIBI0O TEXHHYECKHX
cpeacTB H HHPOPMATHOHHBIX CHCTEM:
TECTUPOBAHUE

Pyéesrcnviit Konmponn:

-KOHTpOJIbHAs paboTa

- TECTUPOBAHUE

- pelIeHre CUTYallMOHHBIX 33/1a4
cobeceI0BaHuUE O PEIICHUIO CUTYAIIHOHHBIX
3ama4y

IIpomescymounas ammecmayus: pewierue
VUeOHbIX 3a0a4




UX CBOMCTBaX, BIIaJICHUE YMCHUEM
XapaKTepru30BaTh MOBEACHUE (DYHKIIHIA,
UCIIOJIb30BAHUE MOTYUCHHBIX 3HAHUH TS
OIKCAHMSI U aHAJIN3a PEaTbHBIX 3aBUCMOCTECH;
- BJIaJICHUEC YMEHUSIMU COCTABJICHUS
BEPOSITHOCTHBIX MO/JICJICH 110 YCIIOBHIO 3a/1a49H U
BBIYHCIICHUS BEPOSITHOCTH HACTYILICHHS COOBITHH,
B TOM YHCIIE C IPUMEHEHUEM POPMYTT
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPHUH
BEPOSITHOCTEH; UCCIICAOBAHMS CITyIaliHBIX
BEJIMYHMH 10 UX PACIPEICICHHIO.




3.3AIAHMSI V51 KOHTPOJIA 1 OHEHKHA OCBOEHMA
ITPOI'PAMMBbI YYEBHOU JTUCHUIIJINHBI

KoHTponps u oleHka ocBOCHMsI y4eOHOW IUCLMIUIMHBI MPOBOAMUTCA B (popMe: yCTHOrO
Olpoca, IHUCBbMEHHBIX IIPOBEPOYHBIX pPAa0OT, BBHIIOJHEHHUS TECTOBBIX 3a/JaHUll, a TaKxke
IPAKTUYECKUX padoT.

Kpurepuu onieHku ycTHOro onpoca:

«5» - OTBEeT NOJHBIN, apryMEHTUPOBAHHbBIN
«» - OTBeT TpebyeT JOMOTHEHUI

«3» - OTBET pacKpbIBa€T C HABOIAIIMMHU BOIIPOCAMH
«2» - OTKa3pIBaeTCsI OTBEYATH

Kpurepuu onieHMBaHUS TECTOBBIX 3a/IaHHI

TecT onleHnBaeTCs IO S-OaIbHOM IIKaje cieayronuM oopazom: OreHka «5»
cootBeTcTBYeT 91% — 100% npaBUIBHBIX OTBETOB.

Onenka «4» coorBerctByeT /1% — 90% npaBUIBHBIX OTBETOB.

Onenka «3» coorBercTBYeT 51% — 70% npaBUIBHBIX OTBETOB.
Omnenka «2» cootBerctByeT 0% — 50% mpaBUIIBHBIX OTBETOB.

KpnTepml OICHKH paﬁon)l CTYACHTOB HA IPAKTUYIECCKOM 3aHATHUHN

1. Kputepuu O1ieHKY BBITOJIHCHUS IPAKTHYSCKUX 33 TaHUM.

OrneHKa «OTJIUYHO» CTaBUTCS, €CJIM CTYJACHT BBIIOJHWI PAabOTy B MOJHOM O0BEME C
COOJIIOJICHHEM HEOO0XOIUMOM MOCIIEIOBATEILHOCTH ICHCTBUI; B OTBETE IPABUIIBHO M aKKYpPaTHO
BBITIOJTHSCT BCE 3alHCH, TAOIWIIBI, PUCYHKH, TpadUKH, BBIYHCICHUS; MPABUIHHO BBHITIOTHSICT
aHaJIu3 OIIMOOK.

OlneHKa «XOpOII0» CTaBUTCSA, €CIU CTYACHT BBIMOJHUI TpeOOBaHUSA K OIeHKe "S", HO
JOTIYIIEeHHI 2-3 HeJoYeTa.

OneHka «yqOBIETBOPUTEIBHO» CTaBUTCS, €CIU CTYAEHT BBIMOTHWI paboTy He
MOJIHOCThIO, HO OOBEM BBIMIOJIHEHHOW YacTH TaKOB, YTO MO3BOJISET IMOJYYUTh MpPaBUILHBIC
Pe3yNIBTAThI U BEIBOJIBI; B XOJI€ IMTPOBEICHUS PA0OTHI OBUIH JOIYIIEHBIOITHOKHY.

OrneHKa «HEYIOBJIETBOPUTEIBHO» CTaBUTCS, €CIU CTYAEHT BBIMOJIHUI pPaboTy He
MOJTHOCTRIO HMJIM OOBEM BBHITIOJTHEHHOW YacTH padOThl HE TO3BOJSIET CJAENaTh IMPaBUIBHBIX
BBIBO/JIOB;

1.1 3apanus a5 BXOAHOr0 KOHTPOJIsS
IoBTOpEHHE MKOJILHOI0 Kypca MATEMATHKH
BxoaHoii KOHTPOJIB

BapuanT 1
Yacrs 1

1. Haiinurte 3Ha4eHnE BBIPAKEHUS

11

4,4 % 2,5

2. Kakoe u3 cremyromux 9uces 3aKIF09eH0 Mex 1y anciaamu 9/19 u 5/9?
1)0,2
2)0,3
3)0,4



4)0,5

3. Haﬁz[lITe 3HAYEHUE BBIPAKEHUS V20 x 18x/30

1) 60V6

2) 60V15

3) 180

4) 603

4. HaiinuTe KOPHY YpaBHEHMs, B OTBETE YKAKMTE MEHBIIMI U3 HUX.
2x2—7x—9=0

5. Ycranosure cooTBeTcTBUE MEKTY QYHKIUAMM M MX TpapuKkamMu.A) y =

0,5x -2
B)y=-0,5x-2B) y
=—0,5x+2
1) 2) 3)
(1T TT N { i J | | Y i
| Y |
=i i1 | 5
0 % 0 RREE X
REER
| H

Beimummre g pbl, KOTOPEIE COOTBETCTBYIOT TpauKaM.
6. Jlana apudmeTtnueckas nporpeccus (ay), pasHOCTb KOTOpoii paBHa 1,1,

a1 =—/ Haiigute cymmy nepBbix 14 e€ uieHoB.

7. YrpoctuTe BeIpakKeHHE U HaliuTe ero 3HaueHue 1pu X = 5. B oTsere
3aMUIINTE Pe3yIbTaT.

x—3
x% +3x 3+«x
8. PemmTe cucTeMy HEpaBEHCTB
{xz —6x+9<0
2x-6<0
9. Touku M u N sBsrorcs cepeaunamu cropon AB n BC tpeyronbHuka
ABC, cropona AC papna 46. Haitnure MN.

10. B okpyxmnoctu ¢ nenrpom O orpesku AC u BD — muamerpsl. YronAOD
paBeH 148°. Haiinute yroin ACB. OtBer naiite B rpagycax.

11. B rpaneuun ABCD ussectHo, utro AB = CD, 2BDA = 30° u £BDC =110°.
Haitnure yron ABD. OtBer paiite B rpagycax.

B C

A D

12. Ha kneruaroit 6ymare ¢ pasmMepom kinetku 1x1 usobpaxena purypa. 12Haiigure eé
IJIOUIA/1b.
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13. Vkaxute HOMepa BEpHBIX yTBEPKICHHUIA.
1) Menuana, nposeiéHHAs U3 BEPIIMHBI IIPSAMOTO YT, ABJISETCS PaJuyCOMOMUCAHHOM
OKOJIO
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA OKPYKHOCTH.
2) CyecTByeT TpeyroabHUK CO CTOpoHamu 7, 3, 2.
3) Mnomaas pomM6a paBHa IPOM3BEIEHHIO KBAIPATa €0 CTOPOHBI HA CUHYCYTIIA MEKITY
CMEXHBIMH CTOPOHAMH.
4) JmiHa OKPYKHOCTH paBHA MPOU3BENEHUIO YUCIA T HA PAUYC STOH
OKPY>KHOCTH.
5) Ecnu B Tpamenuio MOKHO BIUCATh OKPY/KHOCTb, TO CyMMBI €8
IPOTHBOIOJIOXKHBIX CTOPOH
PaBHBI.

14. B Tabnuue npusenensl paccTosuus oT CoHIA 0 YETHIPEX MIaHeT
Conneynoii cucreMbl. Kakast n3 atux muanet o6imxe Bcex Kk ConHiry?

[Inanera Onurep Mapc CarypH Hentyn
Paccrosinue (B 7,781« 108 2,28 108 1,427 +10° 4,497 « 109
KM)

1) IOnurep

2) Mapc

3) Carypn

4) Henryn

15. Ha rpaduxe nzo6paskeHna 3aBMCHMOCTb aTMOC(EPHOTO JABIEHHUS OT BBICOTHI HaJl
ypoBHeM Mopsi. [1o ropu3oHTanu yka3aHa BbICOTa HaJl ypOBHEM MOPSIB KHJIOMETpax, 10
BEPTHKAIN — aTMOCc(epHOE IaBIeHHe B MIIIMMETpaxX pTyTHOro croiba. Onpeaenure 1o
rpaduKy, Ha Kakoi BbICOTE aTMOC(epHOoe AaBlieHHe paBHO 660 MIUJUTUMETPOB PTYTHOTO
ctonba. OtBet JlaiiTe B KUIOMETpax.

A AmvocdepHoe gaBTeHHE, MM PT. CT.

800 |
700 \\
600 -
500 <~
400 =
300 S=

200 ————

100

=
0 1 2 3 4 5 6 7 8 9 10 11 12 Bsicora KM

Yactb 2
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16. Pemmre ypaBuenue x2 —3x +vV3 —x =3 —x+ 10

17. Y3 onHOM TOYKM KPYTOBOM Tpacchl, JUIMHA KOTOPOit 12 KM, OTHOBPEMEHHO B
OJIHOM HaIlpaBJIEHWHU BbleXaJin J1Ba aBToMoOMIsI. CkopocTh nepBoro paBHa 90 km/4, u yepes 40
MUHYT IIOCJIE CTapTa OH Olleperkan BTOpoM Hao uH Kpyr. Haiiaure ckopocTs BTOpOTro
ABTOMOOMIISL.

18. Orpesku AB u CD sBasroTcs xopaamu okpyxkHoctd. Haiinure mmunyxopast CD,
ecmu AB = 18, a paccrossHus OT wneHTpa OKpyxHoctu 10 Xxopa AB u CD paBubl
cooTBeTcTBeHHO 12 1 9.

Bapuant 2
Yacrs 1
1. Haiinure 3HaueHMe BHIpAKEHUS 21
13 17,5%0,8
2. OaHo u3 yncen * — .8 .9 " ormeueno na IPSIMOM TOYKOM.
11’1’1 11
1 1
t t ~t + ¢ + t } to { -
o o102 0,3 04 0,5 0,6 0,7 0,8 0,9 1
1) 4
) 11
2) 8_
) 11
9 _
3) 11
13
4) 11

3. Haiinure 3nauenue Boipaxenns (V97 + 2)
1) 93+4/97

2) 101+4+/97

3) 101+2V/974)

93

4. Haiimure kopeHb ypaBHeHUs —1—3x=2x+1

12



5. YCTaHOBHTE COOTBETCTBUE MEXKTY QYHKIMAMY M UX rpaduKamu.
Ay= —%x2+2x+3

Bly=- -
X
Cy= 2x—-1
X
i ) i ¥y
1 11 Al
0| 1 X oY1 X 0] 1 x
/
1) 2) 3)
6. Jlana apudmernueckas nporpeccus: -32, -30, =28, ....occevvrrvennnen. Haitnure BocsMOn

YJIeH 3TOM MPOTPECCUU. 2_g1

apu a —
, 2aZ—18a @
x“ —4x—-4<0
—-5x-10<0
9. Cropona TpeyronsHuka pasHa 16, a BeIcoTa, IpOBEEHHAS K ITOM

7. Haiinute 3HaYCHUE BBIpQXKEHHS < 1,5

8. PemmTe cucteMy HepaBeHCTB{

CTOpOHE, paBHa 27.Haiinure miomaas TpeyrojabHUKa.

10. Cropona pomba paBHa 6, a ocTpelif yron pasen 60°. Haiiure qnuHyMeHbIeit
JMaroHaayu poMoa.

11. B paBHOGEIpPEHHO TpalelUK H3BECTHA BBICOTA, MEHBILIEE OCHOBAHUE MYTOJI IIPU
ocHoBaHuU (cM. puc.). HaliquTte Gonbliiee OCHOBaHUE.

3

5

43° ]

12. Ha kneruaroii Gymare ¢ pasmepoM Kj1eTku 1x1 u306paxén TpeyroasHuk ABC.
Haiinute nnuny ero cpeaneit auHUM, napauieasHoi cropone AC.

B

P

V| C
13. Vkaxute HOMepa BEPHBIX yTBEPKICHHUIA.

1) Bo BcAKOM TpeyroibHUKE IPOTUB GONbIIIEH CTOPOHBI JTEXKHT yrom 90°,
2) Buemmnuii yron TpeyroabHEKA PaBeH CyMMeE YITIOB TPEYTOIbHUKA, HECMEKHBIX C

HUM.

3) B npaBUILHOM MIECTHYTONBLHUKE CTOPOHA PABHA PATHyCy OKPYKHOCTH,OMHCAHHOM
OKOJIO 3TOr'0 IIECTUYTOJIbHUKA.

14. Crynentka IIeTkoBa BhiesxkaeT u3 Hapo-®omuHcka B MOCKBY Ha 3aHATHS B
yHUBepcuTeT. 3aHaTusl HaunHatoTes B 9:00. B Tabnuie nano pacnucanue yrpeHHUX
aneKTponoe3noB oT ctaHiuu Hapa no Kuesckoro BokzanaB Mockse.

‘ Otnpasnenue ot ct. Hapa ‘ [Tpu6siTHE Ha KueBckuii Bok3an |

13



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

I1yTh OT BOK3aJia 0 YHUBEPCUTETA 3aHUMAET 45 MUHYT. Y KQKUTE BpeMsi
OTIpaBjeHus OT cTaHuuu Hapa camoro no3aHero (1o BpeMeH! OTIIPaBJICHHUS)
AJIEKTPOIIOE3/1a, KOTOPBIN MOJAXOAUT CTY/ACHTKE.

1) 05:55
2) 06:29
3) 06:37
4) 07:02
15. IMocne ynenku Tenesusopa ero Hopas 1eHa cocrasuna 0,98 crapoit. Hackonbko

IPOLICHTOB YMEHBIINIIACH LIEHA TEJIEBU30PA B PE3yIbTATE YLIEHKU?

Yacts 2
16. PemuTe ypaBnenue 1 2

;2 +_x -3=0
17. Y3 onHOM TOYKM KPYTOBOM Tpacchl, JUIMHA KOTOPOii 21 KM, OTHOBPEMEHHO B
OJIHOM HAIIpaBJIEHUM CTApPTOBAIM J1Ba aBTOMOOMIIA. CKOPOCTHIIEPBOrO aBTOMOOWUJISI paBHA
85 km/4, 1 yepe3 45 MUHYT TOCIIE CTapTa OH OIepekan BTOPO aBTOMOOUIIb Ha OJJUH KPYT.
Haiinute ckopocTh BTOpOro aBTOMOOMIIS.

18. Yruel B u C tpeyronsaukxa ABC paBHbI cooTBeTcTBeHHO 63° u 87°. Haiiaute BC,
€CJIM paJinyC OKPYKHOCTH, ONTMCAHHOM O0Ko0JI0 Tpeyroiapbuuka ABC,pasen 11.

Bapuanrt 3
Yacts 1

1. Haiinure 3Hauenue Boipaxkenus 0,7 X (—10)3-20

2. Mesx 1y KakuMH 9HCIaMF 3aKTI0UeHo 9icio V60?1) 20 u
22

2)7Tul
3)59u 61
4)3u4

3. Haiinure 3nauenue Boipaxenns (V40 + 4)
1) 56+4/402)

24

3) 56+8v40

4) 24+8v40

4, Pemure ypaBaenune 12 - 3x =5x + 8

5. Ha pucynkax n3o6paxensl rpagukn QyHKIHMi Buga y = ax2+bx + c.
VYcTaHoBHTE COOTBETCTBUE MEXKY I'padukamMu QyHKIHUNA U 3HAKaMU
k03 durreHToB a u b.

14



A) yi B) Y

Na=0 c<0
Na=0¢=0
Na<0 =0

6. Jana apudmerndeckas nporpeccus (ay), PasHOCTh KOTOpPOii paBHa 1,4,
a1 = -4. HaiinuTe mectoil 4wieH Nporpeccuy.

7. Vnpocrture Boipaxkenne (3 + a)2— (a — 4)2u HaliuTe €ro 3HaUYCHHE
npu a = -3/2. B oTBeTe 3anuInTe pe3ynbTar.

8. Vkaxure pemenne nepaeHcTsa x2—49 >01) (—

7;7)

2) HeT peleHnin3)

(-o0; + 00)

4) (-00;-7)U (7;+ o0)

9. Touku M u N sBasrores cepequnamu ctopor AB u BC tpeyronsaukaABC,
cropona AC paBna 44. Haitnure MN.

10. B okpyxmnoctu ¢ nenrpom O orpesku AC u BD — muamerpsl. YronAOD
paBen 108°. Haiinute yron ACB. OtBer naiite B rpagycax.

B/ ¢

A D

11. Mepumerp kBanpara pasen 32. HaiiauTe miomais 5Toro KBajapara.

15



12. Ha kneruaroii 6ymare ¢ pazmMepom kietku 1x1 usobpaxena ¢urypa.Haitaure
€€ mIomaib.

13. Kakoe u3 CJEeYIOIIUX YTBEPKIACHUN BEPHO?
1) OTpe3ku KacaTeabHbIX, IPOBEIEHHBIE K OKPYKHOCTH M3 OJTHOM TOUKH,PABHBI.
2) Jlnvna 11000 XopAbl OKPYKHOCTH HE MPEBOCXOAMT €€ paauyca.

3) Inomaas TpeyronbHUKa paBHA IPOM3BEICHUIO OCHOBAHUS U
IIPOBEIEHHON K HEMY BBICOTHI.

14. B ra6nuue npuBenensl pazMephl MTpadoB, YCTaHOBIEHHbIE HA TEPPUTOPHHU Poccun
¢ 1 cents6ps 2013 rozaa, 3a npeBbIlLIEHUE MAKCUMAJIBHON pa3pelI€HHON CKOPOCTH,
3a()MKCHPOBAHHOE C TOMOIIBIO CPEJCTB ABTOMAaTHUECKOM (PUKCALIHH.

IIpeBuIIIEHHE CKOPOCTH, KM/Y 21-40 41-60 61-80 81 u Gonee |
Paamep mrpaca, pyo. 500 1000 2000 5000

Kakoii mTpad nomkeH 3amiaTuTh BIIajelel] aBTOMOOIIS, 3a(pUKCHPOBAHHASICKOPOCTh
KoToporo coctaBwia 111 km/4 Ha yyacTKe JOpPOTH ¢ MAaKCUMaJIbHOW pa3pei€HHON CKOPOCThIO
80 xm/u?

1) 500 py6neii

2) 1000 py6mneii

3) 2000 py6neii

4) 5000 py6aeit

15. Ha rpaduke nzobpaxkeHa 3aBHCUMOCTh aTMOC()EPHOTO JaBIEHUS OT BHICOTHI Haj
ypoBHeM Mops. [lo ropu3oHTamM yka3aHa BbICOTAa HAJ YPOBHEM MOps B KHJIOMETpax, IO
BEPTHKAIN — aTMoc(epHOe JIaBIeHNEe B MHJUIMMETpax pTyTHoOro cronba. Ha xakoil BeicoTe (B
KM) JICTUT BO3IYUIHBIA MIap, €CIM 0apoMeTp, HAXOIIIUICS B KOp3WHE Iapa, MOKa3bIBaeT
nasiienue /20 MUIITUMETPOB PTYTHOTrOCTONI0a?

16



400

300

_ — N
0 1 2 3 4 5 6 7 8 9 10 11 12
Yacts 2

16. Pemute ypaBnenue x(x2- 6x + 5) = 12(x - 5).

17. JIga 6eryna oqHOBpEMEHHO CTAPTOBAIM B OJHOM HAIPABJIEHUH U3 OJHOTO U TOTO
7K€ MECTa KPyroBoii Tpacchl B 6ere Ha HeCKOJIbKO Kpyros. CIyCTAOAUH Yac, KOra OJHOMY U3
HUX OCTaBaJI0OCh 7 KM JI0 OKOHYAHHS EPBOr0 KPyra,eMy COOOIMIIN, YTO BTOPOii 6eryH
IpOIIEN TepBhIi Kpyr 3 MUHYTHI Ha3a/,. Haiifure ckopocTh IIepBOro GeryHa; eciu U3BECTHO,
YTO OHA Ha 8 KM/4 MEHBIIIE CKOPOCTH BTOPOTO.

18. Buccexrpuce yrinos A u B npu 60koBoii cropone AB tpanemuu ABCD
nepecekarotcs B Touke F. Halimure AB, ecnim AF = 24, BF = 32.

Bapuanr 4
Yacrts 1

1. Haiinure 3HaueHue BBIPAXKEHUSA
0,8

1+
= 2. Kakoe 13 JJaHHBIX 4KCeI IPHHAICKAT IPOMExKyYTKY [7; 8]?

V7
2)V8

3)V48

456

3. Haiiyiure 3Hauenne Beipaxerus 8\6 « 2 « 2\31) 576

2) 24

3) 96

4) 2473

4. HaiignuTe HaubonbIuii KopeHb ypaBHeHHs X2 + 3X - 40 =0
5. YcranosuTe cOOTBETCTBUE MEKTY QYHKIMAMU U TpapUKaMH.

17



)y =3z
Ny=2ar—23

6. Jlana apudmeTuueckas nporpeccus (an), 114 KoTopoii a1 = -10, a16 = -
19.Haiinure pa3HOCTh IPOTPECCHUM.

7. HaiiguTe 3HaueHKE BBIPAKECHHUS

6 _ian/IX:-l,S

x 2x

8. Ykaxute pemenue HepaBeHcTBa 6x—3 (4x+1) >61)

(—1,5;+ )

2) (— o ;—1,5)

3) (— ©0;-0,5)

4) (-0,5;+ o)

9. B tpeyronsuuxe ABC ussectno, uto AC = 58, BM — menuana, BM 9 =
37. Haiiaure AM.

10. Ha oxpyxnoctu ¢ nentpom O oTMeuensl Touku A u B Tak, uto ZAOB =80°. [lnuna
MmeHbluei nyru AB paBna 58. Haitnurte nuny 6onbieit fyru AB.

A

11. B paBro6enpennoii tpanenun ABCD touku M u N — cepeaunsl quaronaneit AC u
BD cootBerctBenHo. Haiiaure ninuny orpeska MN, eciin 11 BC

=10, AD = 16.
B C

M N
A D
Puc. 144

12. Ha kneruaroii 6ymare ¢ pazmMepom kietku 1x1 ormedens! Tpu Touku: A,B u C.
Haiinure paccrosnue ot Touku A 1o npsimoii BC.

18



C

13. Kakoe u3 cneayromux yTBepKaeHuil BEpHO?

1) V mo6oii Tpanenuu 60KOBbIE CTOPOHbI PABHBL.

2) Yepes 1100yr0 TOUKY, JIEHKAIyH0 BHE OKPY/KHOCTH, MOYKHO TIPOBECTH JIBE
KacaTeJIbHbIE K 3TON OKPYKHOCTH.

3) Inomans KBagpaTa paBHa NPOM3BEAECHHUIO €r0 AUArOHANEH.

14. B tabnuue npuBeseHs HOPMATUBEI 110 6ery Ha 60 M 11 ydammxcs 9Kiacca.
OrneHuTe pe3ynbTaT IeBOYKH, MPoOekKaBIIel ATy AucTaHuio 3a 9,35 c.

1) otmerka «5»

2) otmeTka «4»
3) ormerka «3»
4) HOPMAaTUB HEC BBINIOJIHCH

15. Usan Ietposud oTKpbLT cUéT B Ganke u mosoxui 200000 py6nei moal5%
ropoBbIx. Onpenenure cyMMy BKiIaga depes rog. OTBeT yKakuTe B pyOsIsix.

Yacts 2

16. Pemmre nepaBencTs —16 >
6. Pe eepeco(x+—z)2_—5_0
17. Ha skckypeuro B roposx CeBacTONOINb TOEXAIU yYaIIiecs: MIKOJbI B Kojudectse 101
YenoBeka Ha TpEX aBToOycax. MI3BeCTHO, 4TO B MepBOM aBTOOYyceyJamuxcs Obuto B 1,5 pasa
Oosblie, 4eM BO BTOPOM, U Ha 5 4elIOBEK MEHbIIIe, YeMB TpeThbeM. Ha ckosbko ydanmxcs
MeHbIIIE OBIJIO BO BTOPOM aBTOOYCE, YeM B TPETbeM?

18. Tocrpoiite rpaduk GyHKIMHU M ONPEIEITUTE, TIPU KAKMX 3HAYCHUSAX NIPAMAs y =
N He UMeeT ¢ TpaQuKOM HH OJTHOW OOIIEH TOUKH.

Bapuant 5
Yacts 1
1. Haiinure 3HaueHue BBIPAKECHUS
0,2
2
* 9 2. Ha KoOpAMHATHO# TIPAMOil OTMEUEHBI YHCNA X, Y, U Z?
#- —& # -
2 y x
Kaxkas u3 pa3Hocteli X - y, y - Z, Z - X TIOJIOXKHUTEIbHA?
Dx-y
2)y-z
3)z-x
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4) HH OJHA U3 HUX

3. Kakoe 13 nannbix uncen V25 ; V250000; V2,5 HBHEI
MppanyoHaJIbHbIM?

1) V25

2)v250000

3)V2,5

4) BCce 3TH YHCIIa PAHOHATbHBI

4. Pemure ypaBHeHue 8x2—12x+4 =0

Ecnu ypaBHeHUe uMeeT 6osiee 0JTHOTO KOPHS, B OTBET 3aITUIIATE MEHBIIIMAHU3 KOPHEH.

5. YCTaHOBHTE COOTBETCTBUE MEXY TpadukaMu GpyHKIMI 1 POPMYIaMHU,KOTOPHIE UX
3aJ1afoT.

A) ¥ B) ¥ B) ¥ 3
Fi
1 1 1
of 1 X ol 1 x ol 1 x
F
1)y =2z
Ny=x+2
3y =2
6. Beinucansl IepBble HECKOIBKO WIEHOB apu()METHYECKOH IIPOrpecCui:
-9;-5;-1; ...
Haiinure 91-i1 unen 3toii nporpeccum.
7. HaiiguTe 3HaueHMe BhIpaXKeHus 50 a’—ab
a—b X ~1op

8. Vkaxkure HEpaBEHCTBO, pelleHHe KOTOPOro H300pa’keHo Ha PHCYHKE

() (8]

1) x2-36 <0
2) x2+36 >0
3) x2-36>0
4) x2+36 <0
9. JlBa kareTa psAMOYroILHOTO TPEYTroNbHKKA paBHbI 16 u 4. HaiiuTe eronnomas.

10. Kacarenbnble B Toukax A u B k okpyHOCTH ¢ 1leHTpoM O MepecekaroTcs Ho
yraom 72°. Haligute yron ABO. OTBer naiite B rpanycax.

A

0

20



11. Muaronans npsmoyronsHuKa obpasyer yroa 70° ¢ oaHoit u3 ero cropon. Haitaure
OCTpBII YTOJI MEXkTy JMATOHAIISIMH 3TOTO NPAMOYTONbHUKA. OTBET IaiTeB rpagycax.

12. Ha kneruaroii Gymare ¢ pasmepoM KjIeTkH 1x1 u306paxén Tpeyronsauk. Haiiaure

€ro miomanb.

13. Kakoe u3 cieayromux yTBepskIeHnii BepHo?

1) Ecnu Tpu yrna ofHOTO TPeyroibHEKA PaBHBI COOTBETCTBEHHO TPEMYTIIAM
JPYroro TpeyrojbHUKa, TO TAKUE TPEYTrOJIbHUKU PaBHBI.

2) Bce quaMeTphl OKPYKHOCTH PaBHbI MEKILY COBOIA.

3) Inomasp napamieaorpaMMa paBHa HOJIOBUHE MPOU3BEICHUS €T0
JMaroHaJeu.

14. Bce 6biToBBIE TOBaph! (2 MAYKU CTHPAILHOTO MOPOMIKA, 2 YIAKOBKH CPEICTB
TUTHUEHBI U 3 OaJlJIOHYMKa apoMaTH3aTopa) MEHCUOHEP MPUOOPETAeT BOJHOM U3 YKa3aHHBIX
Mara3uHoB: «HucTtroms», «Halika» u «Duankay.

HeHLI " YCJIOBUS IPOJAKN YKa3aHbl HUKC.

Marasunbl  |LleHa 1 nauku|llena 1 ynakoBku|LleHa 1 6annoHuyuka
NnopouiKa YHCTALULEro Ccpel-|apomaTH3aTopa
cTBa '
«Yucrona» |70 90 75
«Yajpika» 75 85 70
«®upanka» |80 85 75

B npodunbHbIX MarasuHax npenocrasisiercs ckuaka. B «Hucrione» — HacpencTBa TMrueHsbl
3%, B «Yaiike» — Ha cTupanbHbIN TOopomok 5%, B «Duanke»
— Ha apoMaTH3aTopbl 5%. YKaXUTe MarasuH, rie CTOMMOCTh YKa3aHHOTO HabopaToBapoB
OyzaeT MUHUMAJIbHOM.

1) «Uuctions»

2) «Yaiika»

3) «Duanka»

15. Tnomans 3eMenb KPECTEIHCKOTO X03SHCTBA, OTBEAEHHAS IO TOCAIKY
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CEIIbCKOXO03AUCTBEHHBIX KYIBTYP, COCTABISET 63 TeKTapa U pacrpeacacHaMex Iy
3epHOBBIMU U 0aX4eBBIMU KYJIbTypaMu B OTHOIIEHUU 4 : 5. CKOJIbKO FeKTapOB 3aHUMAIOT
OaxueBble KyJIbTYpbI?

n Yactb 2

16. Pemwnte ypaBHenne — __9%3
3n+143n—-1
17. Motopnas oka poiwia mpoTus TedeHus peku 208 KM M BEpHYIIACH BITYHKT
OTIIpaBJICHHUS], 3aTPATUB Ha OOpATHBIN MyTh HA 5 YaCOB MEHBIIIE, YEM Ha MyTh MPOTUB TEUCHHUS.
HaiinuTe ckopocTh JIOJKK B HEMOABUKHON BOJIE, €CIIM CKOPOCTh TCUSHUS PEKH paBHA 5 KM/4.

18. Touka H aBnseTcs 0OCHOBAaHMEM BBICOTBI, IPOBEAEHHON M3 BEPLUIMHBI IIPIMOTO yIia

B tpeyronsnuka ABC k runorenyse AC. Haiinute AB, ecmu AH =7, AC = 28.
BapuanT 6
Yacrs 1
1. Haiinure 3nauenue Boipakenns ( 0,43)2+ 0,0151 -3
2. Kakoe U3 clieyronux YMcel 3aKI0YeH0 MeX Ty Ynucnamu 17 u 16

15 13

1)1,2

2)1,3

3)14

4)1,5

3. Vkaxure HanbombIee u3 cemyromux gncen.1) V19

2) 47

3)15

4) 243 + 18

4. Pemmre ypaBuenue 5X +6 + (X - 3) = (5+ X) — 4

5. YcTaHOBHTE COOTBETCTBUE MEXY TpadukamMu GpyHKIMI 1 POPMyYIaMU,KOTOPHIE UX
3a/1akoT.

.-':'LII .PJLI 5:| .“LP B:I % Fi
/|
A1 p [y 1
A [0 1 " o 1 K " o 1 "
N
)
7 % 5
1)y =2r +4
Ny=—2r—-4
By =—2r+4

6. I'eomerpuueckas nporpeccus (by) 3anana ycnopusmu: b1 = 4, bp + 1 =2bp,.

Haiinure b7y. 2_g1

=01
2aZ-18a "%

8. Pemmre nepasenctso 13(7-2x)—4x <1
1) [3;+ )

. Haiinute 3HaYeHUE BBIpAXKEHUS ¢
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2) (o0 ;73]

3) (-0 33]

4) [-3;+0)

9. B paBHOGEIPEHHOl TpATIEMU CyMMa YIJIOB, PHIIEKAIIUX K OOJIBIIEMY
OCHOBaHUI0, paBHa 98°. Haliaute BEIMUMHY TYNOIO yria TpaneluuH.

10. B tpeyronsuuxe ABC usBectno, uro AC =8, BC = 15, yron C paBen90°.
Haiinure pagnyc onmvcanHOM OKOJIO 3TOTO TPEYTOJIbHUKA OKPYKHOCTH.

11. OcnoBanus Tpanenuu pasusl 17 u 19. Haiiaute Gonbliunii 13 0Tpe3KOB,HA KOTOPBIE
JIETIUT CPENHION0 JTMHUIO ATOM Tpaneuuy oJHa U3 €€ quaroHajie.

Ak
g =

12. Ha kneruaroii Gymare ¢ pasmepoM KJIeTkH 1x1 M300paxkén
IPsIMOYTOJIbHBIN TpeyroabHuK. Halinure anuny ero 0onbliero KkaTera.

- -

S E—

H I
13. Kakwue u3 cieyromux yTBepKIeHHHA BEPHBI?
1) duaronanu pom6a JeJIsT ero Ha YeThIpe PABHBIX TPEYrONLHHUKA.
2) Tlnouas napasienorpaMMa paBHa IPOM3BEICHUIO €r0 JUaroHaneii.
3) Menuana e TuT TPEYroMbHUK Ha IBa PABHOBETUKHX TPEYTOIbHHKA.
14. Paccrosnue ot Ypana 1o Conuna passo 2871,2 MiH kM. B kakoMcinyuae
3amucaHa 3Ta K€ BeJInyuHa?
1) 2,8712¢109 kM
2) 2,8712°10gkm
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3) 2,8712¢107 xkm

4)2,8712+106 kM

15. Ha pucynke npezcrapieH rpaguk U3MeHEHHs TeMIIepaTyphbl Bo3ayxa ¢ 0
10 12 yacoB gus.

SEITTT T RTINS R G R R
I: C | | i i T [ |
¥z an T
B | ¥ if ¢ > | |
10 ; =, il [ i < | |
' -l B N _‘__:___'__4
I Sauaneapg s auna= e
N 155 R W T O I
L1} 1 L 2 | ]
I''2 3 4 § 6 7 & 9 10 11 12 v

Ykaxurte JIMHY TPOMEXKYTKA (B Yyacax), Ha MPOTSHKEHUH KOTOPOTO
TEeMIepaTypa Bo3ayxa Obllia MAKCUMATBHOH 33 pACCMOTPEHHBINA TIEPUOI.
Yactp 2
16. Pemure ypaBuenue (x—1) (x2+8x+16) = 6 (x+4).
17. Iepssie 300 kM aBTOMOOMIIL €XaJ cO CKOPOCThI0 60 KM/4, cienyromue3 15 km co
ckopocTbio 90 km/4 1 mocinenanue 120 km co ckopocThio 80 km/4. HaliuTe cpeaHioro
CKOPOCTh aBTOMOOMJISI Ha MPOTSHKEHUU BCETO ITYTH.

18. Tpeyronshuk co ctoponamu AB = 15 u AC = 17 Buucan B okpyxHOoCTb. HaiinuTe
pamuyc 3TON OKPYKHOCTH, €CIIM KOCHHYC YIila MEXIY 3TUMU cTopoHamupaseH 45/51.

4. KOHTPOJILHO-OLIEHOYHBIE MATEPHUAJIBI JJ15S1 HTOTOBOM ATTECTALIAY IO
YYEBHOM JUCLUTLIUHE

3ananus AJs Tekyumero kourpoasiPa3znen 1. Aareopa
3agaHus I TeKyllero KOHTPoJs ycneBaemocTu Tema
1.1 Pa3puTHe NOHSATHS O YHCIe

Ilepeyenb BONpPOCOB 1JI1 YCTHOIO ONpoca:
1. Jaiite onpenenenne 0ObIKHOBEHHOM APOOH.

2. CpopmymupyiiTe OCHOBHOE CBOWCTBO ApoOu. IIpu 0TBETE Ha BOIPOC
UCIIOJIb3YITE CIIPaBOYHBIE MAaTEPHAIbI

3. MO:XHO 1 IPUMEHATH K APOOHBIM YHCIIAM 3aKOHBI CIIOKEHHS U
YMHOXKEHUS HaTypaJIbHBIX Yucen?

4 Kaxwue uncna Ha3bIBalOTCA HaTypaibHeIMU? [IpH oTBETe Ha Bompoc
WCITOJIB3YWUTE CIIPaBOYHBIE MATEPUAIIBI

5.Kaxkue uncna Ha3bIBAlOTCS MPPALMOHATBHBIMH M KaK 0003Ha4aeTcs
MHOECTBO MppallMOHAIbHBIX YUCEI?

6.Kakue BeruMCIIEHHS HA3bIBAIOTCA TIPUOIMKEHHBIMU? [IpUBEIUTE TIPUMEDHI
MCIIOJIb30BaHUs TPUOIMKEHHBIX BHIUMCICHUN B cepe CBOeH 1eATeIbHOCTh?

BueayauTopHasi caMocTosTe/IbHAast pagoTa:

[10ArOTOBHUTE COOOIIEHHE € TOKIAT0OM-TIPE3EHTAIMEN 110 TEMaM:

1. MartemaTrKa Kak METOJ] ¥ SI3bIK TI03HAHHS OKPY’KAIOIIEr0 MUPA;
2 U3 ucropun apobeii;

3. K10 13006pén HyIb;

4 CoBepILECHHBIE YUCIIA;
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Matemaruueckue 3HaHus B ipeBHEN Pycu (MeTposorus);

6. Hcropus cuéra;
1. Cnoxenue uncen @uOOHAUYH;
8. JlpeBHUE CIOCOOBI YMHOKEHHS;

Paborta B paGoueii Terpaau. Llenbie u panyoHaibHbIe YKCa.
JeiictBuTensHble uncia. Bunel norpemnocteii. [Ipubnmkennsie Berunciaenus. [lorpemnoctu
npuOmKeHui. JleficTBUTENIbHAA 1 MHUMAsl 4aCTH KOMILUIEKCHOTouKcna. JleficTBus ¢
KOMIUIEKCHBIMU YHCIIaMHU.

3amanue:
(muchbMeHHast MpoBepoYHasi paboTa 110 BBHITOJIHEHUIO 3a/1aHUM C pa3BEPHYTHIMOTBETOM
Haiinute 3HaueHUE BBIPAXKEHUN:
1.(-2 =~ 3-160
2. a4 ? 1
(2 Z=2,5): 79
3.(4322 - 5682):1000

4.4,6:3,9+1,74
12

524~ 1,7
7 21
Y
* 5,8-53
7.2:0.04 + 34
8. (4~ 11 3
g =®)
3,5.35,5
2 -
645

10. 48 - 1110: 448

11. (512)3; 537

12.1,6 - 192 Ha4-10-2
(33

13, )
3-9
gll.32—2

14,

47
15.3,4-102 + 1,8 103
16.(2 —1,2)-5" _

7 6

7.7
17. ;,7_8'

3 .11

18.0,21: -t
;7 15 &

19. (= — —): =~

A

20. (=+—) =

12 20 8

11 2

23:24
21. —

('rz\/?)

25



22 3\/5+10 . 3—5—\/5
23 80'76 ] 640'12

o4 53V7-1. g1-7, 52471

25.4-72+6-72
HeﬁCTBHe HaJa KOMIUJICKCHBIMHA YHUCJIaMU:
1. (3 + 2i)2
1+i
2. 1—i
3.(5+2i)+ (3 —4i)
1+2i
4 2+3i
5.(1+ 2i)3
2i
6. 1+
7. (5 + 2i)(3 — 4i)
4+3i
8 5 2i
9.x24+25=0
10.x2 -2x+2=0
11.x2-2x+5=0
12.x4+4=0
3+i 3-—i
B33 it 35
—V/3+V/3i
1+i
1+i)(1-i)
(142i)2
V2
16.m
17.m2 + n2
18. 4a2 + 9b2
19. 49a? + 25b2
200x2+4x+13 =0
21.x2—-6x+25=0
22.x1=1+i;x2=2—-1
23.x1=7+3i;x2=2-3i

14.

15.

2. (a+1+i)(la—1+iD)(a—1-)(a+1-1i)

25. ((3i+4) +5)((3i—4) — 50)
26.(x+2+4+3D(x—2+3)Dx+Dx—1)
Haiinure z[eﬁCTBI/ITeJILHI%Ie yycia X Uy, €CIu:
1.21-4i+4=3i— _+2y

X X

2.1+Dx+(A-dDy=3-1i
3.2+3D)x+2+3D(x+y)=7-8i
4. (2x — 3yi)(2x + 3yi) + xi =97 + 2i
Beruncnuth

L’ iz o ¢

26



+1
17)
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2.(4+30) — 0(2)

3. (—3.50)(—4.50)

4. (1—-v3D)(3 +V6i)
5.(2 + 50)2(3 — i)

6. (1 + 20)%(1 — 2i)?
7.(2 + 33 — 20)

Tema 1.2. KopHu, cTeneHu u JJorapupmsl

3aganus IS TEKyLIero KOHTPOJIsl yCIeBAeMOCTH
[Tepeuenb BOIIPOCOB 11711 YCTHOI'O OITpoca
1.KakuM uncioM MoxeT ObITh OCHOBaHUE cTeneHu?2.Yro
3HAYUT BO3BECTHU YHCIIO B N-YIO CTENEHb?
3.Yro takoe morapudm? [Ipu oTBeTE Ha BOMPOC HCIONB3YHTE CIPABOYHBIEMATEPHAIIBI
4 Kax Ha3bpIBaeTCS OmepaIus HaX 0K IeHUs JIOTapupMoB?
5.Jlms Bcex nu mokaszaresiei cBoiicTBa oquHakoBbl? [IpuBeauTe mpuMepsl.

BHeaynuTopHasi camocTosiTe/IbHasA padora:
[ToaroroBuTH COOOIICHUE C JOKIAIOM-TIPE3CHTALIUEH 110 TEMaM:

1. Crtpanuibl ©cTopuu o Jorapudmax
2. CrapuHHbBIE MEPBI
3. Hudps! pa3HBIX HAPOIOB U SMOX

4, 006 Apxumene

Pabora B paGoueii TeTpaau. BrinoaHeHne OJMMITHAIHBIX 3a1aHUH, BBITIOJTHEHNE
MpakTUYeCKuX padboT mo remam: «IIpeoOpa3oBaHne CTENEHHBIXBBIPAXKEHU,
«IIpeoOpazoBanus aireOpanvyeckux BbIPaXKEHUI,
«IIpeobpazoBaHre pallMOHATBHBIX, HPPALIMOHATIBHBIX, CTEIICHHBIX BBHIPAKCHUI,
«[Ipeobpa3oBaHue Moka3aTeIbHBIX BeIpakeHUi», «IIpeobpazoBanue
Jorapu(MUUECKUX BBIPAKCHHIN.

3agaHue:

MUChMEHHAs MPOBEPOYHask paboTa MO BHIOTHEHUIO 33aHHI C pa3BEepHYTHIMOTBETOM

Haitnure 3HaueHnE BBIpAXKEHUN:

a) log128 — log1%7 0) log123 + logi124 B) 321053%
Haiinure obnacte onpeneneHus GyHKIIAU:

x2—5x

= — — x2 =
a)a=logz (4—3x—x2)0)y =logl 4

9—x2
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Hano: 1g2 = a;1g3 = b. Haiigute 1g24
Breraucnure:

Tema 1.3.0CHOBbI TPUTOHOMETPHUH

3agaHus /151 TEKYIIero KOHTPOJIS yCIeBaeMOCTH

Ilepeyennb BOpoCoOB /11 YCTHOT'O onpoca:

1.YTo Takoe uncioBas okpykHOCTh? 2.Ilepeunciure

MIPU3HAKU YHCIIOBON OKPYKHOCTH.

3.Kakas BennunHa MPUHUMAETCS 32 €MHUILY U3MEPEHHS TIPH TPaTyCHOMU3MEPEHUH
YIJIOB?

4.Yto Takoe paguan? I[Ipu oTBeTe HAa BOIPOC UCIIOJIB3YHTE CIIPABOYHBIEMATEPHAIIbI

5.T1o xakuM (opMyiaM TIEPEBOIAT TPAAYCHYIO MEPY yIila B paJHanHy0 HHA000poT?

BHeayauTopHasi camocTosiTeJibHasi padora: [1oAroToBUTH COOOIIEHUE CIOKIIAIOM-
MIPE3CHTAIUEH 110 TEMaM:

1. O npoucx0XA€HNH TPUTOHOMETPHUH

2. TeHb ¥ porkIEHUE TAHTEHCA

3. Benukas tpuronomerpus

4, O npoucx0XIeHUN €JUHUL] U3MEPEHUS YIIIOB

Pabora B paGoueii TeTpaau. BrinonHeHne OJTUMITHATHBIX 3a1aHUI U BBITIOJTHEHUE
MPAKTUYECKUX padoT Mo TeMam: «Brlunciienne 3Ha4eHnii CHHyca U KOCUHYcay, «Beruucienue
3HAYEHUM TaHI€HCa U KOTAHTeHCay, «PellIeHne 3a1a4 HAOCHOBHBIE TPUTOHOMETPUYECKUE
TOXIECTBAY.

3aganue:
IIMCBMCHHAsA HpOBGpO‘IHaﬂ pa60Ta I10 BBIITIOJIHCHHUIO SaI[aHI/If/'I C paBBepHYTI)IMOTBCTOM

1. HpI/IBeI[I/ITe K HAUMCHBIICMY 3HAUYCHUIO ITOJIOKUTCIIBHOT'O ApTYMCHTA!

a) cos 123° 6) tg 256° B) sin T I=

2. TIpeobpa3syiiTe B POM3BEICHHUE:
a) cos 50° + cos 20° 6) sin2a — sin 10a

3. Yopoctute sinatsinda
cos a+cos 3a

Tema 1.4.®yHKk1uM, HX CBOWCTBA U TPAQUKHU
3agannus 1J19 TeKylero KOHTPOJIs YCIeBaeMOCTH

Ilepeyenb BONPOCOB 1JI1 YCTHOI'O ONpoca:
1. Jaiite onpenenenue GpyHKIUM.

2. Yrto HazwiBaeTCs 0071acThI0 onpeneenus Gynxmun? [Ipu oTBeTe HaBOMPOC
HCIIOJIb3YITE CIIpaBOYHBIE MaTEPHUAIIBI

3. UTo Ha3BIBAIOT HYISAMH (DYHKIHHA?
4. Ilepeuncaure criocoObl 3a1aHUs PYHKIUH.

5. JlaiiTe onpeneneHue Bo3pacTaronieii (yObIBaromieii) GyHKITHH.
BHeayauTopHasi camocTosiTeIbHAsI padora:
[ToaroToBUTH COOOIIEHHE C TOKIAI0M-TIPE3CHTALIUEH TI0 TEMaM:
Hukomnait BacunbeBua boromo6oB

CrtpaHHuIIbl HCTOPUU

Matematuueckasi CHMBOJIMKA

I'padmueckoe penieHne ypaBHEHH U HEPABCHCTB

abrwdE

CrnoxeHne rapMOHUYECKHX KOJeOaHMit
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Pabora B padoyeii TeTpaau. BeinojiHeHNe OTMMINAAHBIX 3aJaHUN UBBINIOJTHEHUE
MPaKTUYECKHX 3aJIaHui 110 Teme: «["padudeckoe pemeHne ypaBHEHU U HEPaBEHCTBY

3ananue: TUChbMEHHas MPoBepoUHas paboTa Mo BHIMOJIHEHHIO 3aJaHUI CPa3BEPHYTHIM
OTBETOM
3

1) Moctpouts rpadux pynxmuu: y=(x — 3)4 +2
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2) Haiiaute npousBOAHYIO 3a1aHHOM GYHKIUK: Y = 5 2 3
5T X

3) Hoctpouts rpahuk Q)yHKIZIl_HH: y=(x—3)4 +2

4) PemuTh ypaBHeHue: x3 = 24 = x A

5) CocTaBuTh ypaBHEHHE KacaTeNbHOM K IPAMO Y = X 5 B Touke X=1

Tema 1.5. Crenennble, noka3artejibHble, JorapupMudecKue u
TPUTOHOMeTpHYecKHe PyHKIUN

3ajganus 1Jis TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
Ilepeyens BONpPoOCOB /IJIs1 YCTHOTO ONPOca:

1.Kakyro (yHKIUIO HA3BIBAIOT [10KA3aTEILHON?

2.Tlepeunciiute CBOMCTBA MMOKa3aTeIbHON QyHKIMH. [Ipy OTBETE HAa BOMPOC
UCIIOJNIB3YITE CIIPaBOYHBIE MAaTEpUAIbI

3. Kakyro G yHKIUIO Ha3bIBAIOT JOTapUPMUIECKOH?

4. Kakyto (pyHKIHIO Ha3bIBAIOT CTEIIEHHON?
5. TlepeuncnuTe CBOMCTBA CTENEHHON (PYHKIMHM U CXEMAaTHYHO M300pasuTerpauk.

BHeayautopHas camocTosiTe/IbHasi padoTa:

[TonroToBUTH COOOIIEHUE € AOKIAIOM-IIPE3EHTALMEN 10 TEMaM:

1.CpaBHeHuEe MaTeMaTUKH U (usocopuy;

2.Crpanuusl ucropuu; buorpadus H.U. JlobaueBckoro

PaGora B paboueii TeTpaau:

BoinonHenue onuMNUagHbIX 33JaHUNA U BBIOJIHEHUE NMPAKTUYECKUX 3aJaHUM [0 TEMeE:
«[IpeobpazoBanus rpapukoB», «llocTpoeHne rpapukoB JorapuGMUUYECKUX, MMOKA3aTEIbHBIX,
CTENEHHBIX U TPUTOHOMETPUUECKUX (PYHKIIHII».

Tema 1.6. YpaBHeHHs M HEpaBeHCTBA
3anaHust 1/ TeKyLIero KOHTPOJIs yClieBaeMOCTH

Ilepeyennb BOpoCoOB I YCTHOT'O ONpoca:

1.Yt0 Ha3bIBAOT JTMHEHHBIM YPAaBHEHUEM C OJIHON MTEPEMEHHOMN?

2. Kakumu cBOMCTBa 00J1a1a10T JINHEWHBIE YPABHEHHS C OJHOM IIEPEMEHHOM?

3. ®opMyIibl KOpHEH KBAPATHOTO YpaBHEHUSI?

4. Yro Ha3bIBAIOT POPMYIION TUCKPUMHUHAHTA?

5. YTo Ha3BIBAIOT JIMHEHHBIM HEPABEHCTBOM C OJIHOM MEPEMEHHOMN?

BHeaynnTopHasi camocTosiTe1bHasA pabora:

[ToaroToBUTH COOOIIEHUE € AOKIAIOM-TIPE3CHTAIEH IO TEMaM:

1.CriocoOs! perieHus ypaBHEHUH;

2.I'paduueckoe penieHre ypaBHEHUN 1 HEPABEHCTB;

3.MccnenoBanne ypaBHEHU U HEPABEHCTB ¢ mapamerpom;Padora B

paboueii TeTpaam.

BrimonHeHne onMMnuaaHbIX 3aaHUi U BBITOJHEHHE MTPAKTHUYECKUX 3aJJaHUH 110
temaM: «MccenenoBanue ypaBHEHMIM 1 HEPABEHCTB C TApaMETPOM,
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«Pemienne ypaBHeHH U HEPABEHCTB U UX CUCTEM», «PellleHre HHTErpaioBy,
«Pemenne NpakTUYECKHUX 3a1a4 € UCIIOJIb30BAaHUEM MaTEMATHYECKUX METOIOBPEILICHUS] YPAaBHEHUH U
HEPaBEHCTB).

3aganue: NTUCbMEHHAs MPOBEPOYHAs padoTa MO BIMOJIHEHHIO 33/1aHUI CPa3BEPHYTHIM
OTBETOM

Pemmre HepaBeHcTBa:
T 1

cos (x — < - _ -
( 4)— %

T

sin (x — > =
( 69_ 2

tgx > -1

1+ cos2x

0
2cosx+1

cos?2 x + cos22x + cos23x + cosZ24x > 2

V5 + 9x — 2x2 (ctg2x + ctgx) < 0
Pemmure cuctemsr:
sinxsiny = 0,25
cosxsiny =0,75
tgxtgytgz =6

{tgx +tgy =5
x+y+z=m 5
Pemute ypaBHeHue 7% —3x+2_ 4
; 3752
eHINTE HEPABEHCTBA D> -
4
2

Pemnre ypaBaenue 4* — 3 - 4* — 4 = 0 Pemure
HepaBeHCTBa 4%~ 1 + 4% 4 4x+1 < 84Pemure
ypaBHeHHe 22+* — 22-%¥ = 15
Pewmnre cucreMsl ypaBHEHMIA:
3x5y =75
3ygx = 45
2x+ 3y =17
2x+2 _ 3y—1 =5
3*+ 3y =36
1
{ 3X—Y —_
3
Pemmre cucrtemy HepaBeHCTB

4"—5-2;+4S0
{ 1x+ 1

1
(E) > T

[IpoBenenue HHCTPYKTaXKa 1O TEXHUKE OE30IMaCHOCTH.

Pasznea 2. Hauajia MaTeMaTH4eCKOr0 aHAJIM3A
3aaHus AJ1s1 TEKYLIEero KOHTPOJIsA yCIeBaeMOCTH

ITepeyeHnb BONMPOCOB 151 YCTHOTO ONpoOca:
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1.TTousTre MPOU3BOIHOM (HYHKITHH.

2. Yro Takoe mpuparieHue?

3.I1paBuia BEIYKCIIEHHS TIPOU3BOIHBIX ?

4,910 Ha3BIBAIOT MPOM3BOAHOM (PyHKIMU B Touke? IIpu OoTBETE Ha BOIPOC
UCIIOJIB3YITE CIIpaBOYHbIE MaTEPUAIbI

5.KakoBbI pu3nUeCKHil U TEOMETPHUCCKUIT CMBICI IIPOU3BOIHON?

6. Kakyto onepanuio HasbiBaroT auddepennmposannem? [Ipu oTBeTE HABOIPOC
UCIOJIB3YITE CIIPaBOYHBIE MAaTEPUATIbI

7.Tlepeunciure npasuiaa u Gopmysibl quddepeHIHpOBAHMSL.

8. IlepeurciuTe NpU3HAKK BO3PACTaHMs, YOBIBAHUS, KPUTEPUH HAXOKICHUATOUCK
AKCTpeMyMa (QyHKIIUH.

9.TlousTrE OMpeeNEHHOTO HHTErpaia?

10.ITonsiTue HeonpeaenEHHOTO HHTETpasa’?

11. CgoiicTBa HeonpenenEHHOro HHTErpaa?
12. O6wsacuute popmyny Herorona-Jleiibuuia
13. CaoiicTBa onpenenénnoro uaTerpana’?

BueaynnTopHasi camocTosiTe/IbHas padora:
[ToaroToBUTH COOOIIEHHUE C JOKIIAAOM-TIPE3CHTALlUEH 10 TeMaM:
CaeneHus U3 NCTOPUU NTPOU3BOIHOM;
[IpuMeHeHne TPOU3BOAHOM B IIPAKTUYECKOM IEATEIbHOCTH;
3aMeuaTeIbHbIE YHciia
HcTopust BOSHUKHOBEHUS HHTErpasia
[IpuMeHeHre UHTErpasloB B GU3UKE U MEXaHUKE

ogkownE

['eomeTpuyeckue NpUII0KEHUS HHTETPAJIOB

Pabora B paGoueii TeTpaau.

Brmmonmaenne OJIMMITMaAHBIX SaI[aHI/Iﬁ M BBIIIOJIHCHUEC HpaKTI/ILIeCKI/IXSa)IaHI/Iﬁ 110
temaM: «IloHsATHE O MTPON3BOAHOM DyHKIIMMY, «[IpuMephl NCTIOIB30BAHUS IPOU3BOTHON B
NpUKIAIHBIX 3afauax» «llonsaTue nuddepennnana u ero NpUIOKEHUS

3anmanue: (MMChMEHHAs MPOBEPOYHAs pabdoTa MO BBIMTOJHEHUIO 3aJaHW CPa3BEPHYTHIM
OTBETOM )
Kakoii yroin ¢ monoxutTensHbIM HanpageHHeM HCH OX cocraBsier
x

KacatesbHas K rpaduky ¢pynkuuu f(x) = — - —V)x+32
3+x 4

Haiinnre aGenmcesl TOUeK, B KOTOPBIX KacaTelbHas K rpapuKy QYHKIHA Y =
V3 sin2x

Pemure:

1y =6x—2

2;}(’ T e

2R
2npux>1,5

Af (x) =

I (2) = { —2npux<1,5

4) (—o0;)
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Tecruposanue (J11-8)

1. Onpenenennslii uaTErpan — 510

a) ¢yHKIWs, TepBas NPOHM3BOAHAS KOTOPOH paBHA naHHOW ¢yHKiuu. Eciam g(X)
sBIsIeTCsl Mpou3BoaHOM oT f(x), To f(x)+k (rme k — mpom3BoiIbHO BBIOpaHHAs KOHCTAHTA)
SIBJISICTCS] HEOIIPECIICHHBIM UHTETPAJIOM OT g(X).

0) aITUTHUBHBII MOHOTOHHBIH HOPMHPOBAHHBINA (DYHKIIMOHAJ, 3aJaHHBII HA MHO)KECTBE
nap, epBasi KOMIIOHEHTa KOTOPBIX €CTh MHTEerpupyeMas (pyHKIUs Uanu(yHKIIMOHAT, a BTOpas —
00J1aCTh B MHOXECTBE 3a/1aHMs 3TON QyHKIHMH (PYHKITMOHAIIA).

B) OTHOIICHNWE UCTHHHOTO 3HAYCHHUS YMCIIa K MPUOITMIKCHHOMYT)

BhIpa)keHue Bujaa a+h

2. BbIYUCIIUTD jd’i —4
x

a) arctgtx? + C 0) In(1+x2)+C B) In(1 + x2)
r)lzau‘ctgtx2 +C

3. BuiGepute cBoIfCTBA IS ONPEIENEHHOr0 HHTErpaa:

a)f fOdx =0 6) J% FGodx = 0
B) [, fDdx = 0 0 [ fodx =1
T

4. BeraucnuTb f4' 8_05 2xdx
a)% 0) 1§+ C B) E_S r)5
5. OyHKIUSA HEOIPEIEIEHHOTO HHTETpaIa:
a) [g(x)dx =f(x)+k. 6) [ cosxdx = sinx + C
B) (J f(x)dx)'= (F(x)+C)'=f(x) r) d(Jf(x)dx)= f(x)dx.
6. Berancnuts [ x sinxdx
a) cosx + sinx 0) —cos sin+C
B) —cosx +sinx + C 3 r)cosx +sinx +C
7. Boruncnuts F(x) = X —

3 1
a)6 0)8 13)4g r)8 3
8. Beuncnuts [ x2e*dx
a) 2 [ xexdx 6) [ x2ex — 2
B) [ x2ex — [ xexdx r) [ x2ex — 2 [ xexdx

9. Heonpenenenuslii MHTErpa — 310?

a) GyHKIWs, TepBas NPOM3BOIHAS KOTOPOH paBHa naHHOW GyHKIMH. Eciu g(X)
sprsieTcss mpou3BoaHoi oT f(x), To f(x)+k (rme k — mpousBoIbHO BBHIOpaHHAS KOHCTAHTA)
SIBJISICTCS] HEOTIPEICIICHHBIM UHTETPAJIOM OT g(X).

0) cymMMa HCTMHHOTO W TNPHUOIMKEHHOIO 3HAUEHHs 4YHCET B)

COBOKYITHOCTb BCEX NMEPBOOOPA3HBIX TaHHOW QYHKIIUU

I') CBOWCTBO BEIMYHH, COCTOSIIEE B TOM, UTO 3HaUEHUE BEIMUUHBI, COOTBETCTBYIOIIEE
1eJIOMY 00BEKTY, paBHO CyMMeE 3HA4€HHI BETUYMH, COOTBETCTBYIOIIUX €0 YacTsAM MpHU JH0O0M

pa30ueHnn 00beKTa Ha YaCTH.

10. Beruncnuts Jég xdx

1+x
2 33
a) 10 0)10 5 B) 5 r)
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http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B4%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B4%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B2%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D0%B0%D1%8F

Pasznes 3. KomOuHaTOpHUKA, CTATUCTHKA M TEOPUS BeposiTHOCTel.3aiaHusl
AJISl TEKYIIero KOHTPOJIS yCIeBaeMOCTH

Ilepeyennb BOpPoCOB JIs1 YCTHOI'O ONpoca:

1. CkobKO OCHOBHBIX TpaBUI KOMOMHATOPHUKH CyliecTByeT? IIpu oTBETE HABOMPOC
HCIOJb3yiiTe cnipaBouHbIii MaTepuad (JI3, JIS, JIS, M4, M7, 13, I15, I18)

2. KoMOHHATOPUKOM HA3bIBAIOT Pa3ell MAaTEMaTHKK, KOTOPBII H3ydaeT?

3. CKOJIBKO CyIIECTBYET MEPECTAHOBOK U3 IIECTH DJIEMEHTOB?

4. Kaxaoe pacrosiokeHue N 3JIEMEHTOB B ONPEICIEHHOM MOPSIIKE
Ha3bIBAETCS?

5. MHOeCTBO, COCTOSIIIEE U3 BCEX DIICMEHTOB, IPUHAIJIEKAIINX
MHO’KECTBY A M HE IPUHAIEKAINX MHOKECTBY B Ha3bIBatoT?

6.YT0 BBIAEISAIOT CPEAM CIyYaWHBIX COOBITHIA?

7.06bsacuuTe popmyiny batieca?

8.Kakue coObITHS Ha3bIBAIOTCS PABHOBO3MOKHBIMHE?

9. TeopeMsI CIIOKEHHS U YMHOKEHUS BEPOSITHOCTEN

10.Bunst coObITHii?

BueaynuTopHasi camocTosiTe/IbHasA padora:
[ToaroroBuThH COOOIICHUE C JOKIAIOM-TIPE3EHTALIUEH 110 TEMaM:

1. IIp¥MEeHEHME CIIOKHBIX MIPOLEHTOB B SKOHOMHYECKHX PACUETax;
2. CocTaBuTh CBOIO IcuxoMarpuity 1o I[udaropy;

3. DJIeMEHTBI MATEMATHYECKOM CTATHCTUKY;

4, Maremaruka-s3bIK JH000K HAYKH;

Pabora B paGoueii Terpagu.

Beinosnnenue MIPAKTUYECKUX 3ajaHuii 1o Temam: «Cxembl  bepnymiun
MOBTOPHBIX UCIBITAHHIT.

3aganue:

(mrcpMeHHas IpoBepOoYHast padoTa IO BHIMOIHEHUIO 33JaHHUI C pa3BEPHYTHIMOTBETOM )

Beruucnure:

1) B cnywaitnoM dKcriepuMenTe GpOCaloT ABe MTpanbHble KocTH. Haiinure
BEPOATHOCTH TOTO, UTO B CYMME BBINIAJET § OYKOB. Pe3ynpTaT OKpyrimre 10 COTHIX.

2) B ciryuaifHOM JKCTIepUMEHTE CHMMETPHYHYIO MOHETY OPOCAIOT
qeTbIpexabl. HaliiuTe BEpOATHOCTH TOTO, YTO OPEJI HE BBINIAAET HU pasy.

3) UrpanbHelii KyOHK MOAOPACHIBAIOT ABAX L. OMpeIeuTe BEPOITHOCTETOTO, UTO
IpH JBYX OpOCKax BBINAAET pa3HOE KOJIMYECTBO OYKOB. Pe3ynpTaT OKpyriauTe 10 COTHIX.

4) BoBa TOYHO IOMHHT, 4TO B (hOpMYyJIE A30THOM KHCIOTHI MoApsa uayT 6ykssl H, N,
O ¥ 4TO €CTh OJJMH HIXKHUI UHJIEKC — TO JIM JBOMKA, TO JIU TpohKa.CKOJIbKO UMEETCS
BapHaHTOB, B KOTOPBIX UHJEKC CTOUT HE HA BTOPOM MeCTe?

5) CkonbKo pasHBIX THIIOB FaMeT MOKET JaTh THOPHI, FeTepO3UTOTHBIH 1103
HE3aBHCHUMBIM NpU3HaKaM?
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6) [epeuncnuTh Bee TpeX3HAUHBIE YKHCIIA, B 3AIIUCH KOTOPBIX BCTPEUAIOTCATONBKO
uudper 1 u 2.

7) Tpu apyra — Autos (A), bopuc (B) u Buktop (B) — nprobpenu asabusnera Ha
¢GyT60bHBIH MaTd. CKOJIKO pa3IMYHbIX BAPHAHTOB MOCENICHUs (hyTOOIHHOTO MaT4ya
JUTSL TPOUX JIpy3ei?

[TpoBeneHne MHCTPYKTAXKA 11O TEXHUKE OC30MACHOCTH.

Pa3nen 4. 'eomerpusi
3agaHus A TEKYIIero KOHTPOJIsi yCneBaeMoCTH

Tema 4.1.I1psiMble ¥ NJIOCKOCTH B IIPOCTPAHCTBE

3agaHus AJ18 TEKyLIero KOHTPOJIs yCleBaeMoCTH

Ilepeyennb BOpoCoOB JIs1 YCTHOT'O ONpoca:

1. Kakue npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS NMapauIeIbHBIMU?

2.ChopMynupyiiTe IpU3HAK MAPALICITBHOCTH MPSIMBIX.

3.YT0 3HAYMT: TIpsAMast U IIOCKOCTH MapauIe/IbHbI?

4, ChopmynupyiiTe IpU3HAK MapauIeIbHOCTH IPAMOi U TIocKocTH. IIpnoTBeTe Ha
BOIIPOC UCIIOJIb3YHTE CIPAaBOYHbIE MaTEPUAIIbI

5.Kakue mioCKOCTH Ha3bIBAIOTCSI TAPAIICTbHBIME?

BHeayauTopHasi camocTosiTe/IbHASA padoTa:

[ToaroroBuTh COOOIIEHUE C TOKIIAOM-TIpe3eHTauel mo Temam: 1. KpaTkuii
0030p pa3BUTHS TCOMETPHH;

2.EBxinyioBa reomerpus. [lepBas xkenummHa Poccun — npenogaBaTeIbruMHA31H;
3.BekTopHOe 3ajaHKe NPAMBIX M IUNIOCKOCTEN B IPOCTPAHCTBE;

4 ITapamienbHoe TPOCKTUPOBAHUE;

S5.IIpocTpaHcTBEHHBIE PUTYPHI;

Pabora B paGoueii TeTpaau.

Brimmonraenne onmuMnMagHbIX 3aaHuH no teme: «lIpsiMble U MIIOCKOCTH B
MIPOCTPAHCTBEY

3amanue

(mrchMeHHas MpoBepoYHast paboTa Mo BHIMOTHEHUIO 33JaHHI ¢ pa3BEPHYTHIMOTBETOM )

1. Ha pucynke Toukn M, N,Q u P — cepenunst orpeskos DB,DC,AC,AB.Haiinure
nepumetp geteipexyronbarka MNPQ, ecu AD=12cm, BC=14cMm

2. Tapannenorpammel ABCD u ABC1D1 nexar B pa3HbIX IIOCKOCTSIX.
Jlokaxxure, uTo 4eThlpexyroibHuK, CDD1C1 TOXe mapauiesorpaMmM.



iy

S

b,

3. OTpe30k AmuHbI 1M nepeceKkaeT MI0CKOCTh, KOHIBI €r0 yaleHsl oT miockoctd Ha 0,5
M u Ha 0,3 M. Halinmure 1iHy MpoeKIuu OTpe3Ka Ha MII0CKOCTb.

i M

4. U3 xoHLoB oTpeska AB, mapaienbHOro IIOCKOCTH, IPOBeAeHbI neprenaukysp AC
u HakJIoHHas BD, nepnenaukynsap AC u HakionHas BD, nepniennukynspHas orpe3ky AB. Uemy
paBHa paccrossaue CD, eciu AB = a, AC =b, BD =¢?

5. Inockocty a ¥ Q mepneHAUKYIAPHLL. B MIIOCKOCTH a B3siTa TOYKa A, pacCTOSHUE OT
KOTOPOM 10 MPsAMOii ¢ ( TMHUS MepecedeHus iockocTei) paHo 0,5M. B miockocTtu Q
poBeJieHa npsiMasi b, mapasuienbHas IpsSIMOH ¢ U OTCTOSIIasIoT Hee Ha 1,2 m. Haitnute
paccTosHUe OT TOYKH A JI0 TIpsiMoii b.

6. PaccTostHus OT TOUKM A /10 BepIIMH KBajpaTa paBHbI a. Haiinurte paccrosnue ot
TOYKH A JI0 TNTIOCKOCTH KBaJpaTa, €CIM CTOPOHA KBapaTa paBHbI b.
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7. PaBuoGexpennslii Tpeyronsauk ABC u ABD ¢ 06mumM ocHoBaHueM AB jexar B
Pa3IUYHBIX IUNIOCKOCTSX, YTOJl MEXAY KOTOpbIMU paBeH a. Halinure cos a

1) AB =24 cM, AC = 13 cMAD

=37 cMm, CD =35 cm

2) AB =32 cm, AC = 65 cMAD

=20cM, CD =63 cm

8. Uepes BepHIMHY OCTPOro YIriia MpsIMOYTroIbHOro Tpeyroiabsauka ABC ¢ IpsMbiM
yriom C nipoBeaeHa npsamas AD, neprneHaukyispHas II0CKOCTh TpeyrojibHuKa. Haliqure
paccrosiaue ot Touku D g0 Bepua B u C, eciu AC =a,BC = b, AD=c¢

9. IokaxwuTe, 4TO €ciH JBE MIOCKOCTH, HEPECEKAIOIIUECS 110 MPSIMOH a, IEPECEKaloT a
110 TapajuIeIbHBIM TIPSIMBIM, TO TIpsAMast a mapajuiesibHa TIOCKOCTHA.

10. Yepes Bepmmny npsimoro yria C mpsaMoyroisHoro Tpeyronsauka ABCrposenena
IJIOCKOCTD, TTapaJlIeNbHas TUIIOTERY3€e, Ha paccTosHuu 1 M oT Hee. [IpoeKnys KaTeToB Ha 3Ty
IJIOCKOCTh paBHBI 3 M U 5 M. Haliiute runorenysy.
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Tema 4.2. MHOTOTPAHHUKHT

3agaHus /151 TEKYIIero KOHTPOJIS yCcIeBaeMOCTH
Ilepeyennb BOpoCoOB JIs1 YCTHOT'O ONpoca:

1. Kakoii u3 MHOTOTPaHHUKOB HE HMEET LIEHTPa CUMMETPHHU?
2. CKonbKO rpaHeii umeeT TeTpa’ap?

3. CKOJIBKO BEpIIMH UMEET rexcadp?

4. V3 kakuX paBHOCTOPOHHUX (PUTYp COCTABIIEH OKTadap?

5. CymMMa II0CKUX yIJIOB IPH KaXI0M BepIlMHe ukocasapa pasHa? [Ipuorsere Ha
BOIPOC UCIIOJIb3YHTE CIPABOYHBIE MATEPHAIIBI

BHeayautopHas camocTosiTe/IbHasi padoTa:

[TonroToBUTH COOOIIEHUE € AOKIAIOM-IIPE3EHTALIEN IO TEMaM

1.IIpaBunbHbBIE U TOTYIPABUIbHBIE MHOTOIpaHHUKY; 2. KoHNueckue

CEUeHMsI U UX IIPUMEHEHHUE B TEXHUKE;

3.Tena IlmaTona;

[TonroroBka 00beMHBIX Mozenel: «lIpaBunbHbIE MHOTOTPAaHHUKHY;

[ToaroroBka npe3enranuii Ha Temy: «lIpencraBieHue o NpaBUIbHBIX
MHOTOI'paHHHKaX (TeTpa’ap, KyO, OKTasAp, JOJAEKadIp U UKOCAIIP)».

Pabora B paGoueii Terpagu.

BrimonHeHne onMMINAagHbIX 3aJaHUNA U BBIIIOJIHEHNE NPAKTUYECKUX 3aJaHUMN 10 TEMaM:
«CedeHue MHOrorpaHHuka», «CHMMETpUM B MpaBWIbHBIX MHOIOrpaHHUKax», «Teopema
Diinepar.

3amanue: (MMChMEHHAs MPOBEPOYHAs paboTa MO BBIMOJHEHUIO 3aJaHHA CPa3BEPHYTHIM
OTBETOM)

1. Haiinure miomaas HOBEPXHOCTH MHOTOTPAHHUKA, H300PaKEHHOIO HAPUCYHKE
(Bce IByrpaHHbIE YIJIbI MHOTOTPAHHUKA MPSMBIE)

2

H

1

=
/}_—' e

M 4

2. Haiinure nuomaas MHOTOrpaHHKKA, H300pakeHHOTO Ha PUCYHKE (BCe
JIBYIpaHHbIE YTl MHOTOI'PAaHHHKA MPSIMBIE)
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3. HaiiauTe 06beM MHOTOrpaHHHKA, H300pa)KEHHOTO HA PUCYHKE (BCE
JIByTpaHHbIE YIJIbI MHOIOTPAHHUKA NIPSIMBIE)

3
3/
\
3l |
:6
Ml 5
4

4. Haiizute miomans HOBEPXHOCTH MHOTOTPAHHHUKA, H300PaKEHHOIO HAPHCYHKE
(Bce IByrpaHHbIC YIJIbI MHOTOTPAHHUKA MPSIMBIE)
5

4

MELWES] BN

Tema 4.3. Tesia 1 moBepxXHOCTH BpaleHust 3alaHus JAJ1s1
TeKYIIero KOHTPOJIA YCIeBaeMOCTH

Hepeqeﬂb BOIIPOCOB IJIfl YCTHOI'O oIfpoca:

1. Kakue ocHOBHBIE TEa BpalCHHUA Cy'IJ_IeCTBYIOT? HpI/I OTBCTC Ha BOIIPOC
HCHOHB3YI’ITC CIIPpaBOYHBIC MATCPUAJIbL

2. OKOJIO BCAKOM JIM 4ETHIPEXYTONBHOM MPH3MBI MOKHO OITHCATH IHJIUHIDP?

pasa? 3. Kak u3MeHnTCS IIOBEPXHOCTH LIAPa, €CJIH €r0 PajnuyC yBEIUYUTh B TPH
4.Cxonbko cdep MOKHO IIPOBECTH Yepe3 OKPYKHOCTh ¥ TOUKY, HE
JIeXKaIyIo Ha Her?
5. Yro naseiBaeTcs BhICOTO tmmuHapa? [lpu oTBeTe Ha BOIpOC
HCIIOJIb3YWTE CIPABOYHBIE MAaTEPUAIIbI
BHeaynuTopHasi camocTosiTe/IbHAsA padora:
[ToaroToBUTH COOOIIIEHUE C TOKIIAIOM-TIPE3EHTAIIMEH 110 TEMaM:
1.KoHnueckre ceueHus: U uX NPUMEHEHUE B TEXHUKE;
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PabGora B paboueii TeTpaau no reMam: Pemenre omuMnuagHbixX 3aa4 MOTEMaM:
«Iwmaaap u konyc. Yceuennslit konyc. Ceuennst. [llap u cdepa, ux ceuenus.»

Tema 4.4. U3MepeHusi B reoMeTpun
3agaHus 101 TeKyLero KOHTPOoJIsi ycleBaeMoCTH

Ilepeyennb BOpoCoOB 1JIs1 YCTHOI'O ONpoca:

1.TTonstre 06BEMa?

2. ®opMyIIbl HAXOXKIEHHS 00bEMA TPU3MBbI U IIHIHHIPA.

3.Briunciienne 00bEMa TeIa 1o MIOIIA/SM €ro MapauieibHbIx ceueHnii.4.06bEM
IIPaMHIbI U KOHYCA.

5. ®opmynsl 00bEMa mapa.

BueaynnTopHasi camocTosiTe/IbHasA padora:

IToaroToBUTh COOOIIEHUE € AOKIAIOM-IIPE3EHTaleN 0 TemaM: 1

Marematuku B Poccuu;

2.MHororpaHHUKH

3ananue (MUCbMEHHAs TPOBEPOYHasi padoTa MO BBIOJIHCHUIO 3a/IaHUH CPAa3BEPHYTHIM
OTBETOM )

1. Haiinure xBagpar paccTosiHus mexny BeprrHamu D u C2
MHOTOTPaHHHKA, N300paXEHHOT'0 Ha pUCYHKE. Bee IBYrpaHHbIC YTiTbI
MHOTOTPaHHHKA MPSAMBIE.

[

A

2. Haiimure yron CAD2 MHOrOrpaHHHKa, U300pa’keHHOT0 Ha pucyHke. Bee
JIBYIpaHHBIE YTIIBI MHOTOTpaHHHKA MpsiMble. OTBET JaiiTe B rpamycax.

3. Haiinure niomans 60KOBO NOBEPXHOCTH TPAaBUILHOM IIECTUYTOIBHOMNIIPH3MBI,
CTOpOHa OCHOBaHMsI KOTOpO# paBHa 5, a BeicoTa — 10.
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4. B npasunsHoii mectuyronsHoii npusme ABCDEFA1B1C1D1E1F1 Beepebpa
paBHbl 1. Halinure paccrosinue mexay Toukamu B u E.

B Gy
P
A i |
Al Bl
| |
| |
| T
- ,
- 5\ D
A .
F E

5. Bo CKOJIBKO pa3 yBEJIMYUTCS IUIOMIA/b OBEPXHOCTH IIMPAMHJIBI, €CJIU Beeee pedpa
YBEJIUYUTH B 2 paza?

6. B npaBunbHoii TpeyrombHoii nmpamuae SABC R — cepenuna pedpa BC, S —
BepimHa. M3BectHO, uTo AB = 1, a SR = 2. Haiinure tutomniaie 60KOBOH 1MO- BEPXHOCTH.

S

A B
R
C

O6mwem konyca paseH 20. Uepes cepeJMHY BBICOTHI TapauIeIbHO OCHOBAHUIO KOHYCA
IIPOBEJEHO CEYEHHE, KOTOPOE SBISIETCSI OCHOBAHUEM MEHBILIErO KOHYCa C TOH K€
BepiHOM. Haiinnte 06beM MeHbIIero Konyca.
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[Tnomans [ToBepxuoctu paBuel 32 cM. Haiiaure mimomaas 60JIbII0OT0 KpyTa.

Bo cKOJIBKO pa3 YBETHUYHTCSI IUIOLIAb IOBEPXHOCTH LIAPa, ECIIH PaHycIiapa
YBEIMYUTH B 3 paza’?

Bo ckoibKo pa3 yMEeHbIIMTCS 00BEM I1Apa, €CIM €ro pajnyc YMEHbUIUTh B 3
paza?

Pagmycsl Tpex mapoB pasuel 1,6 u 8. Haiinute paguyc mapa, o0bem
KOTOPOT'0 paBeH CyMMe UX 00BEMOB.

B xy0 ¢ pebpom 21 Brimcan map. Haiigure o0beM 3TOr0 m1apa, AejIeHHbIH

| T
S

I
H
I
I
I

e

aHo:
AJTUHIP
3
Vuununapa= 24 mu
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R=2 cm
Havitn: H

Tema 4.5. KoopauHaTbI 1 BEKTOPBI
3aganus 1J15 TeKylero KOHTPOJIs YCIeBaeMOCTH

Ilepeyenb BONPOCOB 1JI1 YCTHOI'O ONpoca:

1. Yro naseisaror 6asucom? [Ipu 0TBETE HAa BONPOC UCHOIIB3YHTE CIPABOYHBIEMATEPUAIBI
2. YTo Ha3bIBAIOT KOOPAMHATAMM BEKTOpA B IIPOCTPAHCTBE?

3. Uto Takoe paguyc — BeKTop?

4. Yemy paBHO CKaIAPHOE IPOU3BEACHUE BEKTOPOB?

5. Kak pacnosnoxena TOYKAa  OTHOCUTEJIBHO IIPSAMOYTOJIBHOU CUCTEMBI
KOOpJIMHAT, €CJIM OJIHA €€ KOOpJIMHATa paBHA HYJO?

BueayauTopHasi camocTosiTe/ibHasi padora:
[ToaroroBuTh COOOIIEHUE C TOKIIAOM-TIpe3eHTaIel mo Temam: 1.13
HCTOPUU BEKTOPOB;

2.1yt popMupoBaHUs MATEMAaTUYECKON HAYKH.

PaGora B paboueii TeTpaau

BblimosiHeHHE OMUMITHATHBIX 3aaHuil 110 TeMe: «IIoHsTHE BEeKTOpa B IPOCTPAHCTBEY,
«[IpsiMmoyroiibHast cucTeMa KoopAuHAT», «IIpoeKIrs BEKTOpa HA0Ch» M BHIIOJIHECHHE
NpaKTHYECKHUX paboT 1Mo TemaM: «BekTopHoe 3aaHne MPsIMbIX U INIOCKOCTEH B
IPOCTPAHCTBEY;

3aganue: (MUCbMEHHAs MPOBEPOYHAs paboTa MO BBIMOJHEHHIO 3aJaHUi CPa3BEPHYTHIM
OTBETOM )

Pemmre:

Hanwr Bektopbl a{5;-1; 1}, b{-2; 1; 0}, c{0; 0,2; 0} u d{-1/3; 2 2/5;-1/7}. Haiigure
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.

Hanst Touku A(2;-3; 0), B(7;-12; 18) u C(-8; 0; 5). 3anummure KOOpAUHATHIBEKTOPOB
OA, OB u OC, ecnmi Touka O-Havaymo KOOpIUHAT.

Haiizire mmies BekTopos: a {5;-1; 7}, b{ 2V3;-6; 1}, c=i + j + k, d=-2k,m=i-2].
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A D

Ha pucynke ABCD — kBaipat. YKaxuTe HOMepa BEpHBIX YTBEPIKICHHUM.

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

Juaronanu pom6a ABCD niepecekaroTcs B Touke M.

1) Boipasute Bextop AMuepes Bektopsl AB 1 BC
2) Haitzure AC, ecmn A(3;1), C(-1;4)
3) Hausr Touku A (3;1), B (-1,4), C (2;-1)

Halizure KOOpAMHATE KOOPAMHATHI U JUIMHY BeKTopa Th= 3AC- 4BD’

Haiitu cKanspHOE NPOM3BEICHUE BEKTOPOB (b U b, ecm [v]=2, |2)*|:5, <(
w; b)="_
6
Hansl Touku A(—4; 6; -3), B(7; -3; 5), C(-5; —4; 0), D(3; 0; -5).
Haiitu:
1) paccrosuue Mexay Toukamu B u A

2)

KoopauHaThl cepeannsl P otpeska CB

[TpumepHbIe TeMBbI pedepaToB, AOKIAA0B, MPE3CHTAIINM, HAMPABICHHBIX HAMOATOTOBKY
oOyyJaronuxcs K 0yaymiei npodeccuoHaIbHOM eATeTbHOCTH:

1
2
3
4
5.
6
7
8
9

. N-mepHbIe MUpBL.

. Cummetpus Tei.

. MeToauky MaTeMaTUKH B PEIIEHUH SKOHOMUYECKUX 33]1a4.
. MaTtemaruka B TBOpUECTBE.

TBOp‘{CCTBO B MaTCMAaTHUKCE.

. Meroasl peleHnss JKOHOMUYECKUX 3a/1a4.

. Cpennue 3HaUEHUS U X IPUMEHEHHUE B CTATUCTHUKE.
. Maremartuka B Moelt mpodeccruoHanbHoi chepe.

. 30J10TO€ CEYECHHE.

10.3nayenne marematuxu B Jluzaiine.

11. 3agaun kOMOMHATOPUKH B MOEH MPOQECCUH.
12. 3ameuarenbHble MaTEMAaTHUECKHE KPUBBIE: PO3BI U CIIUPATIH.
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1.2 3apanus a1 NpoMeKyTOUHOI aTTecTANMH (IK3aMEH)

IIpodunibHbIi YPOBEHD
Bapuanr 1

1
2p21%
n3 1BBI‘II/ICJ'II/ITC (a npu a=7, b=2.

aZb

in 750 + sin 450
113 %BI‘II/ICJ‘II/ITG st sir_li_ 2%%6

II33Typucruyeckas Qupma OpraHu3yeT OJHOAHEBHBIE TYPUCTUYECKUE aBTOOYCHBIE
skcKypcur. CTOMMOCTh AKCKYPCHM JJIsE OJHOTO 4enoBeka coctaBisier 800 pyoOumeit. ['pynmam
IPEOCTABIISIOTCS CKUJIKU: Tpymme oT 3-x 10 8 yenoBek — 5%, rpynne 6osee 8 yenosek 12 %.
Bbraucnute, CKOIbKO 3arIaTUT rpymnna us 11 yenomexk.

1134 Pemmte ypaBHEHUE: *72x—1 + 23x=3

. X
I135 CocraBbTe ypaBHEHHUE KacaTesbHOM K rpaduky GyHkuuu y= 2 - —x%B

Touke Xo = 1.

1136 Haiinure HanGonbinee n HauMeHbIIEe 3HAYEHHs (GyHKIHU y = 2X° — 3x2
—12x + 1 na orpeske [4; 5]

137 Haiigure mnowans tpeyroasHuka ABC, eciu BC= 3 cwM, AB=18\2 cM™, a yroi B
paBen 45°.

I138BbicoTa rpaHu NpaBUIBLHOW YETHIPEXYTOJbHOW NUpaMHUIbl paBHA 4 CM, a GOKOBBIE
pebpa — 5 cMm. Haitaute mrommanbs 60KOBOM MOBEPXHOCTH MHUPAMHM/IBI.

II39Cpeau >K3aMeHAMOHHBIX OMJIETOB 5 OMIIETOB COMEPKAT 3aJa49t 110 TPUTOHOMETPHH,
a Tpu Ounera 3agadd MO crepeoMeTpuu. buier BbIOMpaeTcs ciaydailHeIM oOpazom. Haiigure
BEPOSITHOCTH TOT'0, YTO OyJIeT BEIOpaH OMIIET, CoJleprKalllil 3a/1a4y 110 CTEPEOMETPHH.

1310 Peumre HepaBeHcTBO: (2x-3)V3x2 — 5% — 2> 0

Bapuant 2

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

in 700 + sin 200
113 %BI‘II/ICJ‘II/ITC st CO-I; 5%102

II33Typuctrueckas ¢upma OpPraHM3yeT JBYXIHEBHBIE TYPUCTUYECKHE aBTOOYCHBIE
aKcKypcur. CTOMMOCTh SKCKYPCHHU UIsS OJHOTO uenoBeka coctaBisier 1200 pyoOneit. ['pynmam
MPEIOCTABISAIOTCA CKUIKU: Tpyrie oT 5 1o 10 yenoBex — 3

%, rpymre 6osee 10 yenoBek 9 %. Beiuucnure, CKOJIbKO 3alIaTUT rpynna u3 14 yenosexk.
I3 Pemwure ypaBHEeHHE: 5% — 1 x—1=4

4 i
®

I135 CocraBbTe ypaBHEHHE KacaTelnbHOU K rpaduky QyHKIMH y=X - 3X% BTOYKE C
abcruccoit xo = 2

I136 Haiinute Haunbomnbliiee W HaMMEHbIee 3HAYCHHS] QYHKIUH y = 2x3 —15x2+24x+3 Ha
orpeske [2;3]
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1137 Haitnute momans tpeyroasHuka ABC, ecnu AB=68 cM, AC= 4 cm,yron A pasen
60°

I138 BeicoTa mpaBWIBHOM YETHIPEXYTOJbHOM MUPaMHIbl paBHA 9cmu
obpasyet ¢ 60koBBIM pedpom yron 45°. Haiiure 06BbeM MUpaMubL.

II139Ha yyactue B Onumnuaze o MaTeMaTHKe I0JIalU 3a8BKH: 6 CTY/IEeHTOB,KOTOpHIE ydaTcs
Ha «XOpOIIO» U «OTJIMYHO» U JIBa CTYAECHTA, KOTOPbIE y4aTcs Ha
«OTIU4HO». HaliuTe BepOsSTHOCTD TOTO, UTO OYIET BHIOPAaH «CTYACHT-OTIUYHUKY,ECIIH BEIOOP
MIPOU3BENICH CIIY4aliHbIM 00pa3oM.

I310PemuTe HepaBeHCTBO: (4x - X2 — 3)v/5x — 8< 0.
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