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HﬂCl’[OpT KOMILIIEKTA KOHTPOJbHO-0LICHOYHBIX CPEACTB

B yueOHbIX manax yueOHas qucuumuinda «OY /[ 07 Marematuka» BXOJIUT
B COCTaB OOIIMX Y4YEOHBIX TMPEAMETOB, (POPMUPYEMBIX U3 00s3aTEIbHBIX
npeameTHbix  obnactet  DPI'OC  cpennero  obmiero  oOpa3oBaHus, s
cneruanbHocTel CITO. C yuérom nmpoduiisi ocBauBaeMo# CIeluaaIbHOCTH JTaHHBINA
y4eOHBbIN npenMeT peannsyercst Ha 1 kypce.

OcBoenne conepxkanus ydeOHou auciumuael OYJ[ 07  Maremartuka
00ecreuynBaeT JOCTIKEHHUE CTYACHTaMU CIIETYIONTUX PE3yIbTaTOB:
JUYHOCTHBIX (JI):

JI1. ChopMupOBaHHOCTH MPECTABICHUN O MAaTEMATHKE KaK YHUBEPCATLHOM
S3bIKE HAYKH, CPEJCTBE MOJEIUPOBAHUS SBJICHUNA U MPOLECCOB, UAESIX U METOJaX
MaTEeMaTHKH,

JI2. TloHumaHwe 3HAYUMOCTH MATEMATUKH JUISI HAyYHO-TEXHUYECKOTO
nporpecca, CGHOPMHPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKe KaK K 4YacTh
00IIeYesIoBeueckor KyJbTYphl 4Ye€pe3 3HAKOMCTBO C HCTOpUEH pa3BUTHSA
MaTEeMaTUKH, SBOJIIOLMEH MaTeMaTUYECKUX UICH;

JI3. Pa3BuTHE JIOTMYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPaKCHUS,
AITOPUTMHUYECKON KYJIbTYPhI, KpUTUYHOCTH MBIIIUICHHS HA YPOBHE, HEOOXOIUMOM
Uit Oy yiien npodecCuOHANbHOM AESITeIbHOCTH, ISl IPOJOJIKEHUsT 00pa3oBaHus
U CaMOOOpa30BaHMS;

JI4. OBnaneHre MaTeMaTHUYeCKUMU 3HAHUSIMU U YMEHUSIMU, HEOOXOAUMBIMU
B TIOBCCIHCBHOW JKHM3HH, JUISI OCBOCHHMS CMEKHBIX €CTECTBEHHOHAYYHBIX
JUCITUIUIMH ¥ JAUCHUIUIMH  NMPOGECCUOHANBHOTO  IMKJIA, Ui TOTY4YeHUS
oOpa3oBaHusl B 001acTAX, HE TPeOYIOUUX YyIIyOJICHHONM MaTreMaTH4ecKon
MOJITOTOBKU;

JI5S. ToTroBHOCT, W CIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHUCIE
caM000Opa30BaHUI0, HA TPOTSHKECHUU BCEH JKM3HH; CO3HATEIHHOE OTHOIICHHE K
HEMPEPHIBHOMY O0pPa30BaHUI0 KaK YCIOBHUIO YCIICUITHOW MPodeCcCHOHANBHOU U

00IIECTBEHHON JESITELHOCTH;



JI6. T'OTOBHOCTP W CHOCOOHOCTH K CaMOCTOSITEIBHOW TBOPYECKOW W
OTBETCTBEHHOM JEATEIBHOCTH;

JI7. 'OTOBHOCTH K KOJUIEKTUBHOUM pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMU
B 00pa3oBaTeibHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-UCCIEI0BaTEIbCKOH,
MIPOEKTHOM U JPYTUX BUJIAX JESITEIbHOCTH;

MeTanpeamMeTHbix (M):

M1. YMeHue caMOCTOSITEILHO ONPEACIATh LEIH JEATEIbHOCTH U COCTaBIIATh
IJIAHBl  JEATEIIbHOCTH;, CAMOCTOSITENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH W
KOPPEKTUPOBATh [IEATEIIBHOCTh; HCIOJIb30BATh BCE BO3MOXHBIE PECYPCHI s
JOCTH)KCHUSA TMIOCTABJICHHBIX 1EJIeHM W pealn3alu IUIAaHOB JIESITEIbHOCTH;
BBIOMPAThH YCTIEIIHBIE CTPATETUN B PA3TUYHBIX CUTYAIIHSIX;

M?2. VYMeHue NpoAyKTUBHO OOIIAThbCS W B3aMMOJCIHCTBOBATH B IpoIliecce
COBMECTHOW  JI€ATEIBHOCTH, YYUTBIBaTh MNO3UIMHA JAPYTHUX  YYACTHUKOB
nesTenbHOCTH, 3O ()EKTUBHO pa3pemiaTh KOH(PIUKTHI;

M3. BnaneHnue HaBbIKAMM IMO3HABATEJILHOM, y4eOHO-MCCIIENOBATEIHCKOU W
IPOCKTHOM JCSATENHHOCTHA, HABBIKAMU Da3pelieHusi MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJOB PELIEHUS MPAKTUYECKUX 3a7aY,
MPUMEHEHUIO PA3JIUYHBIX METOJIOB O3HAHUS,

M4. T'oTOBHOCT, M CIOCOOHOCTH K CaMOCTOATEIHHON HMH(POPMAIMOHHO-
MO3HABATEIBLHON AEATEIIbHOCTH, BKJIIOUAs] YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX WHPOPMAIMHA, KPUTHUYECKH OICHWBaTh U HWHTEPIPETUPOBATH
noJTy4yaeMyro HH(OpMaIIUIo;

MS5. Brnanenue S3bIKOBBIMHU CPEACTBAMU: YMEHME SICHO, JIOTUMHO U TOYHO
U3JIaraTh CBOKO TOUYKY 3PEHHUS], UCIIOJIb30BATh AJICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

M6. Brnanenue HaBbIKaMU [O3HABATENbHOW pedlieKCMM KaK OCO3HAHUS
COBEPIIAEMBIX JEWCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBAHUWU, IPAHUL] CBOETO 3HAHUS U HE3HAHUsI, HOBBIX NIO3HABATENBHBIX 3a/1a4 U
CPEICTB AJISl UX JOCTUKCHHUS;

M7. lleneyCTpeMJIEHHOCT, B  IIOMCKaXx M  NPUHATAA  PELICHUH,

COO6pa3I/IT€JII>HOCTI) N UHTYHULHUA, PA3BUTOCTL IIPOCTPAHCTBCHHBIX HpGIICTaBHCHHﬁ;



CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHHIO MUPA;

npeameTHsbix (II):

I11. ChopmupoBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YaCTH MHPOBOM
KyJbTYypbl M MECT€ MATEeMaTHKH B COBPEMCHHOM ITMBHJIM3AIUM, CIIOCO0ax
ONMCAHUSA SIBJICHUI PEATbHOTO MUPA HA MATEMATUUYECKOM SI3BIKE;

[12. ChopMHupOBaHHOCTH MPEJICTABICHUNA O MAaTEMAaTHUYECKUX MOHSATHUSX Kak
BOKHEUIIINX MaTEMATHYECKUX MOJIENAX, IMO3BOJSIONIMX OIUCHIBATH U M3Yy4aTh
pasHble TPOLECCHl WU SIBJICHHS; MOHUMAaHUE BO3MOXKHOCTH AKCHOMATHYECKOIO
MIOCTPOEHUSI MAaTEMATUUYECKUX TCOPHUIA;

[13. Biianenne MeTogaMu 10Ka3aTelIbCTB U AJITOPUTMOB PELIECHUSI, YMEHUE UX
IIPUMEHSATH, TPOBOAUTH JI0KA3aTEIbHBIE PACCYKACHHUS B XO€ PELICHUS 3a/1a4;

[14. BnaageHue cTaHIAPTHBIMM TIpUEMaMU pEIICHUS PalUMOHAIBHBIX U
VMPPALlUOHAIBHBIX, IOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B
TOM YHCJIE JJIsl TIOMCKA MYTH PEUICHHMS W WLUIIOCTPALMU PEUICHHS YPaBHEHUU M
HEPABEHCTB;

[15. CdopMupoBaHHOCTh MPEJACTABICHUH 00 OCHOBHBIX  IOHSTHAX
MAaTEMaTHYECKOr0 aHajln3a U UX CBOMCTBAaX, BIAJICHUE YMEHUEM XapaKTEPU30BATh
noBefeHUEe (YHKIHM, HCHOJb30BaHUE TMOJYYCHHBIX 3HAHUN JUIsl OMHCAHUS U
aHaJIN3a peaIbHbIX 3aBUCUMOCTEN;

[16. Brmagenue OCHOBHBIMM MOHSTHUSIMH O IUIOCKHX M MNPOCTPAHCTBEHHBIX
reoMeTpuYeCKuX (PUrypax, X OCHOBHBIX CBOMCTBaX; C(hOPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh reoMeTpuyeckue GUrypbl Ha 4epTekax, MOJCISAX W B pPEaIbHOM
MUpE; MPUMEHEHHE W3YYEHHBIX CBONCTB T€OMETPUYECKUX PUTyp u Hopmys ais
pellIeHUsI TEOMETPUYECKUX 3a/1a4d U 3a]1a4 C MPAKTUUYECKUM COAEPHKAHUEM;

[17. CdopMupoBaHHOCTh TMPEACTABICHUN O TMpoleccax U SBICHUSX,
MMEIOIINX BEPOATHOCTHBIM XapakTep, CTATUCTHUUYECKUX 3aKOHOMEPHOCTSAX B
peaIbHOM MHPE, OCHOBHBIX TOHATHUSX JJIEMEHTAPHON TEOPUU BEPOSITHOCTEM;

YMCHHP'I HaxoanTb MW ONLNCHHBATHL BCPOATHOCTH HACTYIICHUA COOBITHH B



MPOCTENIINX MPAKTUYECKUX CUTYaLMsIX U OCHOBHBIE XapaKTEPUCTHKU CIyYaHBIX
BEJINYMH;

[18. BnageHue HaBbIKAMH MCIOJB30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX
IporpaMM MpH PELICHUH 33]aY;

JIMYHOCTHBIX, 0CBAHMBaeMbIX B paMKax nporpammsl Bocnutanus (JIP):

JIP2. [IposBnsronui AKTUBHYIO IPaXKIAHCKYIO MO3ULIHIO,
JEMOHCTPUPYIONIUI MPUBEPKEHHOCTh MPUHIIMIIAM YECTHOCTH, MOPSIA0YHOCTH,
OTKPBITOCTH, SKOHOMUYECKH AKTHBHBI W Y4YaCTBYIOIIMA B CTYJEHUYECKOM U
TEPPUTOPHAIIBHOM CaMOYTIPABJICHUH, B TOM YHCJIE HA YCIOBUSIX TOOPOBOJIbUECTBA,
MPOAYKTUBHO  B3aMMOJEHUCTBYIOIIMM W  yYaCTBYIOIIMW B  JCATEIBHOCTH
00IIIeCTBEHHBIX OpraHu3aIuii;

JIP4. TlposiBisitomiuii M JEMOHCTPUPYIOIIMN YBAXKCHUE K JIOJIAM TPYyJa,
OCO3HAIOUIMI [IEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsmuiics K GOpMUPOBAHHIO B
CETEeBOU Cpejie IMYHOCTHO U MPOPECCUOHATBHOIO KOHCTPYKTUBHOTO «IIU(POBOTrO
ciena;

JIP23. TlonydyeHune OOy4YarOIUMHCS BO3MOXKHOCTH CaMOPACKPBITUS H
caMopeanu3anus JUIHOCTH;

JIP30. OcymiecTBisitonMii MOUCK M  HUCHOJBb30BaHUE  HH(POPMALINH,
HeoOxomuMor it 9(PQPEKTUBHOTO  BBIMOTHEHWS  PAa3NIMYHBIX  3aj]ad,

HpO(I)eCCI/IOHaHBHOFO N JIMYHOCTHOI'O pa3sBUTUAI.

dopmoii  aTTecTalMM MO0 Y4eOHOW JHUCIUIUIMHE SBJISCTCS  dK3aMEH



Pe3yJII)TaTbI OCBOCHUA yq66H0ﬁ AUCHHUILINHBI, IIOJICKAIIIME IIPOBEPKE.

2.1.

B pPE3yJIbTaTC aTTCCTAlINMN I10 yq€6H0ﬁ AUCHUIIIIMHE OCYIICCTBILACTCA

KOMIUIEKCHAsl TMPOBEPKA CIEAYIOIMX YMEHUM W 3HAaHWM, a TaKke JIUHAMHUKA

dbopMupoBaHus OOIIHX,

po¢eCCHOHATIbHBIX

PE3YJIBTATOB B paMKax IIpOrpaMmbl BOCIIMTAHUA:

KOMHGTCHHI/Iﬁ Hn JIMYHOCTHBIX

Pesynbrarel o0ydeHus

IlokazaTenu OleHKH
pe3yJibTara

dopma KOHTPOJIA U
OLICHUBAHUS

JI1. ChopmMupoBaHHOCTH
MPEICTABICHUN O MAaTEMaTUKE
KaK YHUBEPCAIBHOM SI3bIKE
HAyKH, CPEJICTBE
MOJENUPOBAHUS SBICHUN U
IIPOLIECCOB, UAEAX U METOAAX
MaTeMaTUKH

HNmeTts npeacraBiaeHne o
MaTeMaTUKe KaK
YHUBEPCAIBHOM SI3BIKE
HAayKH, CPEJICTBE
MOJIEJIMPOBAHMS SIBJICHUI
Y IIPOLIECCOB, UAEAX U
METOJaX MaTEMAaTUKU

HaoGmronenne n
AKCIIEpTHAsS OLICHKA
BBITIOJTHEHUS
CaMOCTOSITEIIbHBIX
paboT, pa3HOYPOBHEBBIX
1 TECTOBBIX 3aJIaHUM

JI2. ITonnMaHue 3HAUNMOCTH
MaTeMaTUKH JIJIsl HAyYHO-
TEXHUYECKOT0 Iporpecca,
c(hOpMHUPOBAHHOCTH
OTHOIIICHUS K MaTeMaTHKe KaK
K 9aCTH OOIICUYeTIOBECUSCKOM
KYJIBTYPBI Y€pe3 3HAKOMCTBO C
VCTOPUEN pa3BUTHUSA
MaTEMaTHUKHU, SBOJIOIUCH
MaTEeMaTHUECKUX UACH

ITonnMaTts 3HAYUMOCTH
MaTeMaTHKH IS
HAY4YHO-T€XHUYECKOTO
porpecca, OCO3HAHUE
MaTeMaTHKH KaK K YacTHU
00I1IeYeI0BEUECKOM
KYJIbTYPBbI, 3HaTh
HWCTOPHIO Pa3BUTHUSA
MaTeMaTHKH, DBOJIIOIIUH
MaTeMaTHYECKUX HJICH

Habmronenue u
HKCIIEPTHAs OLICHKA
BBITIOJTHCHUS
CaMOCTOSITEITbHBIX
paboT, pa3HOYPOBHEBBIX
Y TECTOBBIX 3aJaHUN

JI3. Pa3zBuTHneE 10rn4ecKoro
MBIIILJICHUS,
IPOCTPAHCTBEHHOTO
BOOOpaKeHUs,
ANTOPUTMHYECKOU KYJIbTYPHI,
KPUTUIHOCTH MBITIUICHUS HA
ypOBHE, HEOOXOAUMOM ISt
Oynymiei mpodeccuoHaaIbHON
NEeSITENHbHOCTH, JUISI
IPOJIOJDKEHUS 00pa30BaHus U

YMeHue T0OruuecKku
MBICJIATh, HAJTMINE
MPOCTPAHCTBEHHOTO
BOOOpaxXeHus,
CIIOCOOHOCTD
OCYIIECTBIIATH JCHCTBHS
Ha OCHOBE MHCTPYKLIHH B
CTaHJAPTHBIX CUTYAIUsIX
Y TIPUHUMATH PEILICHUS B
HECTaH/IAPTHBIX
CUTYyalusaX, 00bEKTUBHO

YcTHbIN onpoc,
CaMOCTOSTEIIbHAS
pabora,
Pa3HOYPOBHEBBIE
3a/1aHus1, TECTUPOBAHHE




caM0o00Opa3oBaHMs

OIICHUBATh
3 PEKTUBHOCTD 1
KaueCcTBO CIIOCOOOB U
METOJIOB pPEIICHUS 3a/1a4,
Ha ypOBHE,
HEOOXO0IUMOM JISI
Oynyuieit
npodeccruoHaIbHON
NEeSATETLHOCTH, IS
MTPOJTOJKECHUS
oOpazoBaHuUs U
caMo00pa3oBaHUs

JI4. OBnanenue
MaTEeMaTHYCCKUMH 3HAHUSIMHA
U YMEHUSIMU, HEOOXOIMMBIMU
B MTOBCETHEBHOM >KU3HU, JIJIS
OCBOCHHS CMEKHBIX
€CTECTBEHHOHAYYHBIX
JTUCITUTUTAH W TACITUATIINH
npo(ecCHOHaTBbHOTO UKJIA,
JUTSI TIOJTyYeHUsT 00pa3oBaHUs B
obacTsx, He TpeOyIOIUX
yTIIyOJICHHOM
MaTeMaTU4YeCKOM MOJIrOTOBKH

Bnanenue 0a30BbIMHU
MaTeMaTHYCCKUMH
3HAHUSIMU U YMEHUSIMU,
HEOOXOIMMBIMU B
MMOBCEIHEBHOM KU3HH,
TSI OCBOCHUS CMEXKHBIX
€CTEeCTBEHHOHAYYHBIX
JTUCIUATUIAH U
JTACITATUINH
po¢eCCUOHAILHOTO
LUKJIA, 1S TTOy4YeHUS
oOpa3zoBaHUs B 00JIACTSX,
HE TpeOyIomux
yTITyOJIEHHON
MaTeMaTHUYECKOM
MMOJITOTOBKH

YcrHbll onpoc,
CaMOCTOSITeNIbHAS
pabora,
pa3HOYPOBHEBBIE
3aJlaHusl, TECTUPOBAHUE

JIS. I'oTOoBHOCTH U
CIOCOOHOCTH K 00pa30BaHHUIO,
B TOM 4HCJIE
camM000pa3oBaHuIO, Ha
MPOTSKEHUU BCEU KU3HU,
CO3HATEIbHOE OTHOIIEHHUE K
HEIPEPBIBHOMY 00pa30BaHUIO
KAK yCJIOBHIO YCIICIIHON
npodeCcCUOHATILHON U

IIposiBnenue nnTepeca K
oOy4eHHu1o, K Oyayiien
npodeccuu,
T0OPOCOBECTHOE
BBITNIOJTHEHUE YUEOHBIX
00s13aHHOCTEH

HabGmronenue u
AKCIIEPTHAs OI[EHKA
BBITTOJTHEHUS
CaMOCTOSITETIbHBIX
paboT, pa3HOYPOBHEBHIX
3aJJaHUM, TECTUPOBAHUS




0OIIIECTBEHHOM NEATEIILHOCTH

J16. 'oTOBHOCTE M
CITOCOOHOCTH K
CaMOCTOSITEIbHOW TBOPYECKOM
1 OTBETCTBEHHOU
JIESITEILHOCTH

YMmeHue nposiBiATh
CaMOCTOSITENILHOCTD MPHU
BBITIOJTHCHUN
MOCTaBJICHHBIX 3a]1a4,
MPOSIBIICHUE
I103HaBaTEIbHOU
aKTUBHOCTU U MHTEpeca
IIPU BBIMIOJTHEHU U
CaMOCTOSITENIbHBIX
TBOPYECKUX padoT

HaOmronenue u
AKCIIEpTHAs OICHKA
BBITIOJTHEHUS
CaMOCTOSITEIBHBIX
paboT, pa3HOYPOBHEBBIX
3aJlaHUl, TECTUPOBAHUSA

JI7. I'oTOBHOCTB K
KOJUIEKTUBHOM paboTte,
COTPYAHHYECTBY CO
CBEPCTHUKAMH B
00pa3oBaTeILHOM,
OOIIIECTBEHHO TOJIE3HOM,
y4e0HO-HCCIIeI0BATEIhCKOMH,
POEKTHON U APYTUX BHUJIAX
NEeSTENHHOCTH

[IposiBneHne uHTepeca K
paboTe B KOJUICKTUBE,
KOMAaHJ€e CO
CBEPCTHHKAMH B
o0pa3oBaTeIbLHOM,
OOIIECTBEHHO MOJIE3HOMH,
y4eOHO-
HCCJICIOBATEIILCKOM,
MIPOEKTHOM U JPYTHUX
BHUJIaX JI€ATEIIbHOCTH

Habmonenue u
HKCIIEPTHAs OIICHKA
BBITIOJTHEHUS
CaMOCTOSITENTbHBIX
paboT, pa3HOYPOBHEBBIX
3aJJaHHii, TECTUPOBAHUS

MI1. YMeHHe caMOCTOSITEIILHO
OTIPEIEIATH TEIH
IESITEILHOCTH U COCTABIISITE
IJIAHBI AEATEIBHOCTH,
CaMOCTOSTEIBLHO
OCYIIIECTBIISTH,
KOHTPOJMPOBATh U
KOPPEKTHPOBATH
JIeITEIbHOCTD; NCIIOIb30BaTh
BCE BO3MOYKHBIC PECYPCHI IS
IOCTHKEHUS [TOCTaBJIEHHBIX
TeJIeH U peanu3aliuy IIaHOB
NCATEIBHOCTH;, BBIOUPATh
YCIIEUTHBIE CTPATETHH B
Pa3TUYHBIX CUTYAIHSIX

CaMocCTOSTENBHOCTD MTPU
ONPENECTICHUM LETIEH,
COCTaBJICHUH TJIAHOB,

KOHTpOJIE U
KOPPEKTUPOBKE
NEATEIbHOCTH; YMEHUE
UCIIOJIb30BaTh BCE
BO3MOKHbBIE€ PECYPCHI JIJIsI
JTOCTUKEHUS
MOCTABJICHHBIX LIEJIEN U
peanu3aluy MIaHoB
NEATEIbHOCTH; YMEHUE
BBIOMpATH yCTEIIHbIE
CTpaTeruu B pa3InuHbIX
CUTYyalUsIX

Habmronenue u
JKCIIEpTHAS OLICHKA
BBITIOJTHEHUS
CaMOCTOSITEIbHBIX
paboT, pa3HOYPOBHEBBIX
3aJJaHUM, TECTUPOBAHUS

M?2. YMeHne npoayKTUBHO

YmMmenue paboraTs B

HaGmronenue u




00IIaTeCs U
B3aMMO/JICHICTBOBATH B
MPOLECCE COBMECTHOM
NEATENbHOCTH, YUYUTHIBATh

MO3ULINM IPYTUX YYACTHUKOB

NesATeNbHOCTH, Y(PPEKTUBHO
pa3pemaTth KOHQIUKTHI

KOJUIEKTUBE, KOMaH/IE,
Opath Ha ceOs
OTBETCTBEHHOCTb 32
paboTy YJIECHOB KOMAH bl
IIPY pEIICHUN
MIOCTaBJICHHBIX 3a/1a4,
3¢ peKkTUBHO pa3peniaTh
KOH(MITUKTHI

AKCIIEpTHAs OICHKA
BBITTOJTHCHUS
CaMOCTOSITEIBHBIX
paboT, pa3HOYPOBHEBBIX
3aJlaHul, TECTUPOBAHUSA

M3. Biiagenne HaBBIKaMU
MO3HaBaTEILHOM, y4eOHO-
MCCIIEIOBATEIIbCKOU U
MIPOEKTHOM JEATEIBHOCTH,
HaBBIKAMU Pa3peIICHUS
po0JieM; ClIOCOOHOCTh U
TOTOBHOCTB K
CaMOCTOSITEIbHOMY MOUCKY
METOJOB PEIICHUS
MPaKTUYECKUX 3a/ad,
MPUMEHEHUIO PA3JIMYHbBIX
METOJIOB TTO3HAHUS

Brimonnenne yueOHbIX
3aJaHuM.

B cootBercTBHH C
YPOBHEM BBITOJIHCHUS:
3aJJaHUE BBITIOJIHCHO;
BBITTOJIHEHO, HO C
OIIMOKaMu; HE
BBITIOJTHCHO

YcTHbIM onpoc,
CaMOCTOSITETIbHAS
pabora,
Pa3HOYPOBHEBBIC
3a/1aHusl, TECTUPOBAHUE

M4. I'0TOBHOCTH U
CIIOCOOHOCTH K
CaMOCTOSITCIILHOM
uH(pOpMaIIMOHHO-
[I03HaBaTEJILHOMN
JIeITeJIbHOCTH, BKJIIOYas
yMEHUE OPUEHTHUPOBATHCS B
Pa3TUYHBIX UCTOYHUKAX
uHpOpPMAITIHU, KPUTHICCKU
OLIEHUBATH U
UHTEPIIPETUPOBATH
noJTy4yaeMyro HH(OpMaIuio

D¢ heKTUBHBIN MOUCK U
0TOOp HEOOXOUMOM
uH(pOpMaIK U3 pa3HbIX
HMCTOYHUKOB B
COOTBETCTBHH C
3aJJaHHOW CUTYyaIlueH,
IaJIbHEeNIIee eé
UCIIOJIb30BaHUE ISt
penieHus 3aaa4u

HaoGmronenne n
AKCIIEPTHAS OLICHKA
BBITIOJTHEHUS
CaMOCTOSITCIIbHBIX
paboT, pa3HOYPOBHEBBIX
3aJlaHU, TECTUPOBAHUS

M5. Bnagenue 3bIKOBBIMUA
CpEeICTBaMU: YMEHHE SICHO,
JIOTUYHO U TOYHO HM3JIaraTh
CBOIO TOYKY 3PEHMUS,

HCIIOJIH30BaTh aJcKBAaTHHIC

YMeHue sICHO, JIOTUYHO U
TOYHO U3JIaraTh CBOIO
TOYKY 3pEHUI,
VICTIOJIb3YSl 4/ICKBATHBIE
A3BIKOBBIE CPEJCTBA

Y CTHBIN Onpoc




SA3BIKOBBIC CPCACTBA

Mb6. Biiagenue HaBBIKAMU
N03HABATENHLHOMN pediekcuun
KaK OCO3HAHMS COBEPIIIAEMbIX
JNIEUCTBUM M MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YyJIbTATOB U
OCHOBAHUU, 'PAHUL] CBOETO
3HAHHUS YU He3HAHUS, HOBBIX
MO03HABATEIILHBIX 3a7a4 B
CPEJICTB JJIsl UX JOCTHIKCHUS

Oco3Hanue
COBEPIIAEMBIX JEUCTBUHI
Y MBICIUTEIbHBIX
MPOLIECCOB, TPAHUILL
CBOETO 3HAHHUS U
HE3HAHUs, HOBBIX
MO3HABAaTEIbHBIX 3a7a4 U
CPEICTB ISl UX
JOCTHKECHUS

HaOmronenue u
AKCIIEpTHAs OICHKA
BBITIOJTHEHUS
CaMOCTOSITEIBHBIX
paboT, pa3HOYPOBHEBBIX
3aJlaHUl, TECTUPOBAHUSA

M7. LleneyCTpeMIIEHHOCTh B
TIOMCKAaX Y MPUHSTHH
pelieHuid, cooopa3uTeILHOCTh
Y MHTYUIIMS], PA3BUTOCTh
IPOCTPAHCTBEHHBIX
MIPEeJICTaBICHUM; CIIOCOOHOCTD
BOCIIPHHUMATh KPacoTy U
TapMOHHUIO MHUPA

CrocoOHOCTh K MOUCKY U
MPUHATUIO PELICHUH,
BOCIIPUATHIO KPACOTHI U
rapMOHHUU MHUpa
Pa3BUTOCTH
MIPOCTPAHCTBEHHBIX
MPEICTABJICHNM,
COO0PA3UTENHHOCTH U
UHTYULIUH

HaOmronenue u
AKCIIEpTHAs OIICHKA
BBITIOJTHEHHUS
CaMOCTOSITEIBHBIX
paboT, pa3HOYPOBHEBBIX
3aJlaHul, TECTUPOBAHUSA

I11. ChopmupoBaHHOCTH
MPEJICTABJIEHUN O MATEMATHKE
KaK 4YaCTU MUPOBOM KYJbTYPBI
U MECTE€ MaTEMaTUKH B
COBPEMEHHOW [IUBHJIN3AIIUY,
croco0ax OMUCaHus SBICHUIN
peaIbHOTO MUpa Ha
MaTeMaTUYECKOM SI3bIKE

HNmeTp npencrasieHue o
MAaTEMAaTHKE KaK 4YaCTH
MHPOBOM KYJIBTYPBI U
MECTE€ MAaTEMATHUKH B
COBPEMEHHOU
UVBWIN3ALNH; O
criocobax onucaHus
SIBJIEHUM pPEaTIbHOIO
MHpa Ha
MaTEeMaTUYECKOM SI3bIKE

HaOmronenune u
AKCIIEpTHAs OIlCHKa
BBITIOJTHEHHUS
CaMOCTOSITEIBHBIX
paboT, pa3HOYPOBHEBBIX
3aJlaHul, TECTUPOBAHUSA

I12. ChopmupoBaHHOCTH
MPEICTABIEHUN O
MaTeMaTUYECKUX MOHATUSIX
KaK BOKHEUIITNX
MaTeMaTHYECKUX MOJIESX,
MO3BOJIAIOIIUX OMKUCHIBAThH U
U3y4aTh pa3HbIE MPOLECCH U
SIBJICHUST; TOHUMaHUE

NmeTp npencraBieHue o
MAaTeMaTHYECKUX
MOHSTUAX KaK
BaKHEHIIINX
MaTeMaTHYECKUX
MOJEIISIX, MO3BOJISIFOIIAX
ONMUCHIBATh U U3yYaTh
pa3HbIE MTPOLECCHI U

Habmonenue u
HKCIIEPTHAs OLICHKA
BBITIOJTHEHHUS
CaMOCTOSITEITbHBIX
paboT, pa3HOYPOBHEBBIX
3aJJaHMii, TECTUPOBAHUS




BO3MOKHOCTH
AKCMOMAaTUYECKOTO
IIOCTPOCHMS] MAaTEMATUYECKUX
TEOPUI

SABJICHUS; IOHUMAHUE
BO3MOXXHOCTHU
AKCUOMAaTUYECKOTO
IIOCTPOCHUSA
MaTeMaTH4YECKUX TEOPUIN

I13. Bnagenne meTomaMu
JI0KA3aTeIbCTB U aJITOPUTMOB
pelIeHus, YMEHHE UX
MPUMEHSITh, TPOBOJIUTH
JIOKa3aTeIbHbIE PACCYKICHUS
B X0JI€ peIlIeHUs 3a71a4

YMeHue NpuMeHsITh,
MIPOBOJAUTH
JOKa3aTeJIbHbIE
paccyXKAeHus, a TAKKE
UCIIOJIb30BaTh
AJITOPUTMBI PEIICHUS B
XOJI¢ PEIICHU 3a1a4

CamocTosTenbHas
pabora,
Pa3HOYPOBHEBBIC
3a/1aHusl, TECTUPOBAHHE

[14. Brianenue ctangapTHBIMU
IIPUEMaMH PELICHUS
palMOHAIBHBIX U
UPPalHOHAIbHBIX,
MOKA3aTENbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKHUX
YPaBHEHUW U HEPABEHCTB, UX
CHCTEM; UCTIOJIb30BAHUE
FOTOBBIX KOMIIBIOTEPHBIX
IIPOTpamMM, B TOM YUCJIIE JJIs
MIOMCKA MyTH PEUICHUS U
WJUTIOCTPALN PEIICHUS
YPaBHEHUI U HEPABEHCTB

YMeHue npuMeHsITh
CTaHJAPTHBIE IPUEMBI
pemeHus
PalHOHAIIBHBIX,
UppALMOHATBHBIX,
MOKA3aTEeIbHbIX,
CTEIIEHHBIX,
TPUTOHOMETPUUECKUX
YpPaBHEHHUU U
HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BaTh TOTOBBIE
KOMIIBIOTEPHBIE
IpOrpaMMBbl JJIsl TOUCKA
MyTH PELICHUS U
WUTIOCTPALIMK PELIECHUS
YPaBHEHHUU U HEPABEHCTB

CamocrosTennHas
pabora,
pPa3HOYpPOBHEBBIC
3aJIaHHs, TECTUPOBAHUE

I15. ChopmupoBaHHOCTH
peACTaBICHUN 00 OCHOBHBIX
MOHSTUSX MAaTEMaTUYECKOTO
aHaJIM3a U UX CBOMCTBAX,
BJIaJICHUE YMEHHUEM
XapaKTepHU30BaTh NTOBEICHHE
GbyHKIIMN, UCTIOJI30BAHUE
MOJIYYEHHBIX 3HAHUUN JJIsI
OMUCAHUSI ¥ aHAJIN3a

HNwmets npeacraBienue
00 OCHOBHBIX MTOHSATHSIX
¢ depeHunanbHOro U
UHTErPajJIbHOTO
UCUMCIICHUS U UX
CBOICTBax, yMeTh
XapaKTepHU30BaTh
noseneHue QyHKIU,
UCITI0JIb30BaTh

YcTHBIN onpoc,
CaMOCTOSTEIIbHAS
pabora,
Pa3HOYPOBHEBBIE
3a/1aHus1, TECTUPOBAHHE




pEaAIbHBIX 3aBUCUMOCTEN

MTOJIyYEHHBIE 3HAHUS JJIS
ONMCAHUS U aHAIU3a
pEAbHBIX 3aBUCUMOCTEN

[16. Bnianenrie OCHOBHBIMU
MOHATHUSIMU O TUIOCKHUX U
IPOCTPAHCTBEHHBIX
IrCOMETPUYECKHUX (PUTYpax, HX
OCHOBHBIX CBOMCTBaX;
c(hOpMHUPOBAHHOCTHh YMECHUS
pacno3HaBaTh
reoMeTpudeckne Gpurypsl Ha
YepTekax, MOJEISIX U B
peaTbHOM MHpE; TPUMEHEHUE
VU3YYEHHBIX CBOWCTB
reoMeTpuyYecKux Guryp u
dbopMy1 1715 pereHust
reOMETPUYECKUX 33714 U
3a/1a4 C MPaKTUIECKUM
coJiep>)KaHuEM

3HaTh OCHOBHBIE
TUIOCKHE U
IIPOCTPAaHCTBEHHBIC
reOMETPHUECKHE
(burypsl, UX CBOICTBA;
YMETh PacCIO3HaBaTh
reoMeTpudeckue Gurypol
Ha YepTekax, MOJCISIX U
B PeaJIbHOM MUDE;
yMEHUE TPUMEHSTh
V3y4YEeHHBIEC CBOMCTBA
reOMETPUYECKUX QUTYyp
1 GOPMYJIBI JIs
peleHus
F€OMETPUYECKUX 3a]1a4 U
3a]1a4 ¢ MPAKTHIECKUM
COZIEp)KaHUEM

Y cTHBIN onpoc,
CaMOCTOSTEIIbHAS
pabora,
Pa3HOYPOBHEBBIE
3a/1aHus1, TECTUPOBAHHE

I17. ChopmMupoBaHHOCTH
IPEACTABICHAN O ITPOLIECCAX U
SABJIEHUAX, UMEIOIINX
BEPOATHOCTHBIN XapakTep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PE€aJIbHOM
MUpE, OCHOBHBIX IIOHATHUAX
3JIEMEHTAPHOM TEOPUH
BEPOSATHOCTEN; YMEHUI
HaXOJINTh U OLICHUBATH
BEPOSTHOCTH HACTYIUICHHS
COOBITHUI B TTPOCTEHIIINX
NPAKTUYECKUX CUTyalUsIX U
OCHOBHBIE XaPAKTEPUCTUKHU
CIIy4alHBbIX BEJINYUH

HNmeTts npeacTaBiaeHue o
MIPOLIECCAX U SIBJICHUSIX,
MMEIOLIUX
BEPOSATHOCTHBIN
Xapaxrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
peasbHOM MHpE,
OCHOBHBIX MOHSTHUAX
JJIEMEHTAPHOU TEOPUHU
BEPOSATHOCTEN; YMEHUE
HaxOJMTh U OLICHUBATH
BEPOSATHOCTH
HACTYIUICHHSI COOBITHII B
MPOCTEUIIINX
MIPAKTUYECKUX
CUTYyalUsX U OCHOBHBIE
XapaKTepUCTUKU

YcrHbIl onpoc,
CaMOCTOSITEIbHAS
pabora,
Pa3HOYPOBHEBBIE
3a/1aHus1, TECTUPOBAHHE




CHy‘iElfIHBIX BCJIIMYUH

I18. Bnagenue HaBEIKAMHA
HCIIOJIE30BaHUS TOTOBBIX
KOMITBIOTEPHBIX IIPOrpaMM
MIpY PEUICHUH 3a/1a4

YMeHue ucroiab30BaTh
TOTOBBIC KOMITBIOTEPHBIC
IIPOTrpaMMBbl MPU
pelieHnu 3aaa4d

YcTHbIM onpoc,
CaMOCTOSITETIbHAS
pabora,
Pa3sHOYPOBHEBBIE
3a/1aHusl, TECTUPOBAHUE

JIP2. ITposiBnsrommin
AKTUBHYIO I'PaXJAHCKYIO
NO3ULIUI0, JEMOHCTPUPYIOLINNA
IIPUBEPKEHHOCTD TPUHIUIIAM
YECTHOCTH, ITOPSAOYHOCTH,
OTKPBITOCTH, JKOHOMUYECKH
AKTUBHBIM Y yYaCTBYIOINN B
CTYyACHYECKOM H
TEPPUTOPUATTBHOM
CaMOyIIpaBJIE€HNUH, B TOM YHCIIE
Ha YCIIOBUAX

CdopmupoBaHHOCTH
TPaKTAHCKOM MO3UIUH,
JIEMOHCTpAalUsl HABBIKOB

MEKJIUIHOCTHOTO
JIEJIOBOTO OOIIIEHHS,
COILIMAJILHOTO MMMJIKA,
y4acTHe B
HCCJICIOBATEIILCKON 1
IIPOEKTHOM padore,
OJMMIINAJaX,
BUKTOpPUHAX 110

Habmronenne n
DKCIIEpTHAS OIICHKA
BBIITOJIHEHUS
CaMOCTOSTEIBHBIX PadoT

100pOBOJIbYECTBA, JUCLUIIIINHE
IPOJYKTUBHO
B3aUMOJECHCTBYIOIIUN U
YYaCTBYIOIINM B
NEeSATENbHOCTHA OOIIECTBEHHBIX
OpraHu3aIun
[IposiBnenue Hab6mronenue u
MHUPOBO33PEHUYECKUX AKCIIEpTHAs OIIEHKA

JIP4. IIposBasironuii u
JEMOHCTPUPYIOLINHN YBA)KECHUE
K JIFOJSIM TPY/1a, OCO3HAOIIUN
LIEHHOCTH COOCTBEHHOT'O
Tpyna. CTpemMsiuiics K
bopMUPOBAHHUIO B CETEBOM
cpele JUYHOCTHO U
npodeccruoHaIbHOTO
KOHCTPYKTHUBHOT'O
«1I(POBOTO CIISTAY

yCTaHOBOK Ha
TOTOBHOCThH K pabore;
COOJIOIEHNE ATUUECKUX
HOPM OOILIEHUS TTPU
B3aNMOJICHCTBUU C
00yyJarommumMucs,
MIPETIO/IaBaTeIIIMU;
HCIOJIb30BaHUE
uH(pOpMaIMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH; YMEHUS U
HABBIKH TTOJTH30BAHUS

BBITTIOTHCHUS
CaMOCTOATEIBHBIX PadboT




KOMIIBIOTEPHOU
TEXHUKOM, TOTOBHOCTb K
OOIICHUIO U
B3aMMOICHCTBHIO B
CETEBOM Cpelie

JIP23. ITonyuyenue
00yYaroIMUMUCS BO3MOXKHOCTH
CaMOpPaCKpBITUS U
camopeanu3aiys JINYHOCTH

Ornenka coOCTBEHHOTO
IPOJIBIKCHUS,
JUYHOCTHOTO Pa3BUTHS;
KOHCTPYKTHBHOE
B3aMMO/ICHCTBHE B
y4eO0HOM KOJUICKTHBE U B
MHOT000pa3HbIX
00CTOSITEILCTBAX

Hab6mronenue u
9KCIIepTHAsS OICHKA
BBITIOTHCHUS
CaMOCTOATEIBHBIX PadboT

JIP30. OcyuiecTBasAOmuii
TIOVICK Y UCIIOJIb30BAaHUE
uH(popMaIm, He0OX0UMO
1151 93¢ HEKTUBHOTO
BBITIOJIHEHUS PA3IMYHBIX
3a/1a4, MPohEeCCHOHAIBHOTO U
JUYHOCTHOTO PA3BUTHS

Hagpiku oTOOpa u
KPUTHUYECKOTO aHaln3a
uHpopmanuy;
MPOSIBIICHUE KYJIbTYPbI
noTpeOIeHUs
uH(bOpMAaIHN; YMEHHE
OpPUEHTHPOBATHCS B
MH(OPMAMOHHOM
IPOCTPAHCTBE

HabGmronenue u
AKCTIEPTHAs OI[EHKA
BBITIOJTHEHUS
CaMOCTOATENbHBIX
paboT, pa3HOYPOBHEBBIX
3aJJaHUM, TECTUPOBAHUS

3. OueHka oCBOeHUSA Y4eOHOH TUCIUTIIUHBI:

3.1

(DOpMI)I 1 MCTOAbI KOHTPOJIA.

[IpeameToM OLIEHKM Ciy’KaT yMeHus WU 3HaHusA, npegycmorpeHHsle OI'OC mo

mucuunnie OV/[.07 11 Mamemamuka HanipaBiaeHHbIEe Ha (POPMUPOBaHUE OOIIUX
U IpO(PeCCUOHANIBHBIX KOMIETEHIUH, a TaK’K€ JTUYHOCTHBIX PE3yJbTaTOB B paMKax

IIporpaMMbl BOCITUTaAHUA.







KoHTpoJib 1 o11eHKa 0CBOEHM S Y4eOHOM JUCUMILJIMHBI 110 TeMaM (pa3aesiam)

OnemeHt Y /I DopMbI 1 METOAbBI KOHTPOJIS
Texkymuii KOHTPOJIb PyOexHbIN KOHTPOJIb [IpomexyTouHas aTTecTalnus
®opmbl KOHTpOIA | lIpoBepsiemble DopMBbl IIpoBepsiemblie dopma IIpoBepsiemblie
JLIILM,JIP KOHTPOJISI JLIIL,M,JIP KOHTPOJISI JLIIL,M,JIP
Pa3zpen 1.
JI1, J12, J14, JIS,
IoBTOpEHHE 6X00HOU 1, J13, J4, JI6, J16, J17, M1, M2
J17, M2, M3, M4, S Y
Kypca KOHMpPOJlb M3, M4, M5, M6,
M6, M7, I11, 112, C)
MaTeMaTHKH 13 [I4. T18. JIP23 M7, 111, 112, 113,
OCHOBHOI ’ jIP3(3 ’ 14, T15, I18, JIP2,
LKOLI JIP4, JIP23, JIP30
Tema 1.1
J13, J15, J15, JI6,

LHenr wu 3amaum

M1, M3, M4, M6,

MaTeMaTHKU TIPH YO, CP M7, T3, T14, JIP4,
OCBOCHMH JIP23, JIP30
CIIEIIUATILHOCTH
Tema 1.2 JI4, JI5,M13,
Yucna u YO, T, P33, CP | M15,115, J/IP14,
BBIYMCIICHUSL. JIP23
Bripaxxenus u
npeoOpa3oBaHus
Tema 1.3 JI3, JIS, J15, J16,
[IpoueHTHbIE o M1, M3, M4, M6,
BBIYUCIICHUSA YO, PR LCP M7, 113, 114, JIP4,
JIP23, JIP30
Tema 1.4 YO, IIP Ne 2,CP JI4, JI5,M13,
YpaBHeHUs u MI15117, JIP23

HEepaBeHCTBA




Tema 1.5

YO, T, P33, CP

J12, J14, J16, M1,

CucreMsl M3, M5, M6, M7,
YpaBHEHUU u 112, 113, 114, JIP23,
HEpPAaBEHCTB JIP30
Tema 1.6 YO, TIP Ne 3,CP JI1, J12, Ji4,
I'eomeTrpus Ha JI5S, M2, M10,
IJIOCKOCTH MI13, M15,113,
1112, JIP4,
JIP23
Tema 1.7 YO, T, P33, CP JI1, JI3, J14, J16, KP Ne 1 JI1, JI3, JI4, JI6,
BxoHoii JI7, M2, M3, M4, JI7, M2, M3, M4,
KOHTPOJIb M6, M7, 111, 112, M6, M7, 111, 112,
113, 114, 118, JIP23, I13, 114, 118, JIP23,
JIP30 JIP30
Paznen 2. JI1, J12, JI3, J14,
Crenenn " JI5, J16, JI7, M1,
KOpHH. M2, M3, M4, M5,
Crenennas M6, M7, 111, T12,
113, 114, 115, 116,
(bynxums 118, JIP2, JIP4,
JIP23, JIP30
Tema 2.1 JI1, JI2, JI4,
Crenennas JIS, M2, M4,
GyHKIMS, ee MII, MI6,
CBOICTBa MI17113, I14,
JIP4, JIP23
Tema 2.2 YO, IIP Ne 4,CP JI2, J14, J16, M1, KontpomnbsHas J12, J14, J16, M1,
Hpeo6pa3OBaHI/Ie M3, MS, M6, M7, pa60Ta M3, MS, M6, M7,
BBIpAsKeHHit c 112, 113, 114, JIP23, KPNo 1 I12, 113, 114, JIP23,

KOpHAMU n-ou

JIP30

JIP30




CTCIICHU

Tema 2.3
CBolicTBa
CTEIIEHU c
paroHaIbHBIM U

vo, T,CP

JI4, JI5,M14,
112, 1110, JIP23

NEUCTBUTEILHBIM
MOKa3aTeIISIMU
Tema 2.4 YO, IIP Ne 5,6,CP J11, J13, J14, JI6,
Pemenne JI7, M2, M3, M4,
HMppaloHaJIbHBIX M6, M7, I11, 112,
YpaBHEHHI " I13, 14, 118, JIP23,
HEPABEHCTB JIP30
Tema 2.5 J12, J14, J16, M1, KP No2 J11, J13, J14, J16,
CreneHu 1 KOpHH. M3, M5, M6, M7, JI7, M2, M3, M4,
CrenenHas YO, CP, P33 112, 13, 114, JIP23, Me6, M7, 111, 112,
byHKIH P30 13, 114, I18, JIP23,
JIP30
Paznean 3. JI1, J12, JI3, J14,
IMoka3arenbHasi 1\225, IJ\I/[% JIE/IZ 1\1/\1415,
ywcus M6, M7, TT1, T12,
13, 114, I15, 116,
18, JIP2, JIP4,
JIP23, JIP30
Tema 3.1 JI2, J14, J16, M1,
ITokasaTenbHas YO, CP, P33 M3, M5, M6, M7,

byHKIHS, ee

112, 113, 114, JIP23,




CBOMWCTBA

JIP30

Tema 3.2 YO, IIP Ne 7,8,CP PY6€H(HBIﬁ JI1, J12, J13, J14,
Pewrenue .Hl, .H3, .H4, .H6, KOHTPOJIb .HS, .H6, .H7, Ml,
IOKA3aTeIbHBIX J17, M2, M3, M4, M2, M3, M4, M5,

. M6, M7, 111, 112, M6, M7, 111, 112,
YpapHEHI = 1 113, [14, 18, JIP23, 113, 14, 115, 116,
HCPABCHCTR JIP30 118, JIP2, JIP4,

JIP23, JIP30
Tema 3.3 JI2, J14, J16, M1,
CucreMsl M3, M5, M6, M7,
HIOKa3aTeIbHbIX YO, IIP Ne 9,CP 12, I13, 114, JIP23,
ypaBHEHUU JIP30
Tema 3.4 J12, J14, J16, M1, KP Ne3 J12, J14, J16, M1,
Pemenne 3amau. M3, M5, M6, M7, M3, M5, M6, M7,
[Toka3zarenbHas vO, CP, P33 I12, I13, 14, JIP23, I12, I13, [14, JIP23,
byHKIUSA JIP30 JIP30
Paznen 4. JI1, J12, JI3, J14,
Jlorapu¢gmsbi. JIS, J16, JI7, M1,
Jlorapupmunueck M2, M3, M4, M5,
ast (yHIHS M6, M7, 111, 112,
13, 14, 115, 116,
18, JIP2, JIP4,
JIP23, JIP30

Tema 4.1 YO, CP, P33

Jlorapudm uucna.
JlecaTnunpli U
HaTypajJbHbIN
norapudmel,
YHCIIO €

JI1, JI3, JI4, JI6,
JI7, M2, M3, M4,
Me, 112, 113, 114,
118, JIP23, JIP30




Tema 4.2 VO, IIP Ne 10,11,CP JI1, J12, M1,
CBoiicTBa M3, M5, M8,
norapu(pMoB. M9,119, JIP23
Oneparnust
norapupMHupOBaH
sl
Tema 4.3 YO, CP, P33 JI4, JI5M13,
Jlorapupmuuecka 1110, JIP14,
s QyHKOMS, ee JIP23
CBOMCTBA
YO, IIP Ne 12,,CP JI4, JI5,M13,
Tema 4.4 1110, JIP23
Pemenue
JorapuMUIECKU
X YPaBHEHHU U
HEPABCHCTB
Tema 4.5 YO, CP, P33 JI1, JI3, J14, J16,
CucreMsl JI7, M2, M3, M4,
aorapupMudIecKu M6, 112, 113, 114,
X YpaBHeHHii I18, JIP23, JIP30
Tema 4.6 YO, IIP Ne 13,CP JI1, JI3, J14, J16,
Jlorapudmer B JI7, M2, M3, M4,
pHUpoze u Mo, 112, T13, 114,
TeXHUKS I18, JIP23, JIP30
Tema 4.7 JI1, J13, J14, J16, KP Ne 4 JI1, JI3, J14, JI6,
Pemenne 3azau. YO, CP, P33 J17, M2, M3, M4, JI7, M2, M3, M4,
Jlorapu¢mer. Mo, 112, T13, 114, Mo, 112, 113, 14,

Jlorapudmuuecka

118, JIP23, JIP30

I18, JIP23, JIP30




g QyHKUIUSA

Paznen S.
OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpuyu
eckue QyHKIUU

J11, J13, J14, J16,
J17, M2, M3, M4,
M6, M7, 111, T12,

113, 114, T18, JIP23,
JIP30

Tema 5.1
Tpuronomerpuue
ckue  (yHKIMHU
MIPOU3BOJIBLHOTO
yria, qHCIa.
Pannannas u
rpajgycHas Mepa
yriia

YO, CP, P33

JI4, JI5,M3, 118,
JIP14, JIP23

Tema 5.2
OcHOBHEBIC
TPUTOHOMETPHUUEC
KUE TOXKJICCTBA.
DopMyibl
MIPUBEICHUS

YO, IIP Ne 14,CP

JI4, JI5,M1, 118,
JIP14, JIP23

Tema 5.3

CuHyc, KOCHHYC,
TAHI'€HC CYMMBI U
pasHOCTH  JABYX
YTJIOB

CuHYyC 1 KOCHHYC
JIBOMHOTO  yTJIa.
DopMysl
IIOJIOBUHHOTO

YO, CP, P33

JI4, JI5,13, 118,
JIP4, JIP23




yria

Tema 5.4 YO, IIP Ne 15,CP JI4, JI5,M3, 118,
Dynkuuy, UX JIP14, JIP23
CBOIICTBA.

Croco0O5bI 3agaHus

GyHKIMA

Tema 5.5 YO, CP, P33 JI6, M7, M3, 118,
Tpuronomerpuue JIP4, JIP23
ckue  (QyHKUUH,

UX CBOMCTBA WU

rpaduKu

Tema 5.6 YO, IIP Ne 16,CP JI1, JI3, JI4, JI6,
I[Ipeobpa3zoBanue JI7, M2, M3, M4,
rpaduKoB Mé, 112, 113, T14,
TPUTOHOMETPHUYIEC 18, JIP23, JIP30
KUX QYHKIUI

Tema 5.7 YO, IIP Ne 17,CP JI1, JI3, JI4, JI6,
Ornucanue JI7, M2, M3, M4,
MIPOU3BOJICTBEHH M6, 112, 113, 114,

BIX IIPOLECCOB C

118, JIP23, JIP30

TIOMOIIIBIO

rpadukoB

byHKIUH

Tema 5.8 YO, CP, P33 JI1, JI3, JI4, JI6,
OO0patHbIe JI7, M2, M3, M4,
TPUTOHOMETPHYIECC M6, 112, 113, 114,

Kue QyHKUNN

118, JIP23, JIP30

Tema 5.9
Tpuronomerpuue

YO, IIP Ne 18,CP

J12, J14, J16, M1,
M3, M5, M6, M7,




CKHUC YPAaBHCHUA U

112, 113, 114, JIP23,

HEpPABEHCTBA JIP30
Tema 5.10 VO, CP, P33 .Hl, _Hz’ H3, H4,
CucreMsl M1, M3, M6, M7,
TPUTOHOMETPHUYIEC IT1, I12, 115, 118,
KUX ypaBHeHI/Iﬁ JIP 4, .HP23, JIP30
Tema 5.11 YO, CP, P33 JI1, JI3, J14, JI6, JI1, J13, J14, JI6,
Pewienue 3a1a4. .H7, MZ, M3, M4, .H7, M2, M3, M4, Hl, .H3, .H4, .H6,
OCHOBEI Me, 112, 113, 114, Mo, 112, 113, 114, JI7, M2, M3, M4,
TPUTOHOMETPHH 118, JIP23, JIP30 KP Ne 5 118, JIP23, JIP30 M6, M7, 111, 112,
’ I13, 114, 118, JIP23,
Tpuronomerpuue JIP30
ckue QyHKIUU
Pa3nea 6. JI1, JI3, J14, JI6,
KoMimiekcHbIe JI7, M2, M3, M4,
yHCIIa M6, M7, 111, 112,
113, 114, 118, JIP23,
JIP30
Tema 6.1 YO, IIP Ne 19,CP JI1, JI3, J14, JI6,
KommekcHrle JI7, M2, M3, M4,
S Me, 112, I13, 14,
118, JIP23, JIP30
Tema 6.2 YO, IIP Ne 20,CP JI1, JI3, J14, JI6,
IIpumeHeHne JI7, M2, M3, M4,
KOMIIJIEKCHBIX M6, 112, 113, 114,
118, JIP23, JIP30
YHUCEN
Tema 6.3 YO, CP, P33 JI1, JI3, J14, JI6, JI1, J13, J14, JI6,
Penrenne 3amau. .H7, M2, M3, M4, .H7, M2, M3, M4,
K OMILICKCHELE M6, 112, 113, 114, KP Ne S M6, 112, T13, 114,
118, JIP23, JIP30 18, JIP23, JIP30
qycia
Paznen 7. JI1, J13, J14, JI6,




IIpousBoanas

J17, M2, M3, M4,

(pyHknum, ee M6, M7, 111, 112,
NpUMeHeHHne I13, 114, 118, JIP23,
JIP30
Tema 7.1 YO, CP, P33 JI1, JI3, J14, J16,
IMpenen JI7, M3, M4, M6,
IOCJIEJOBATEIEHO 112, 113, T14, 18,
JIP30

CTH, npenen
byHKIHH.
ITousTne
MIPOU3BOJHOM.
Tema 7.2 YO, IIP Ne 21, 22,CP JI1, JI3, J14, J16,

dopmyibl u JI7, M2, M3, M4,
mpaBujia M67 H27 H35 H45

I18, JIP23, JIP30

nuddepeHupona
HHUS
Tema 7.3 YO, IIP Ne 23,CP JI1, JI3, J14, J16,

[TpousBoaHas JI7, M3, M4, M6,
CIIONKHOU 112, 113, 114, TI8,

JIP30

byHKIIUU
Tema 7.4 YO, CP, P33 JI1, JI3, J14, J16,
[TousTue o J17, M2, M3, M4,
HETPEPHIBHOCTH Me, 112, 113, 114,

byukun. Mertoa

I18, JIP23, JIP30

WHTEPBAJIOB

Tema 7.5 YO, IIP Ne 24,CP JI1, JI3, J14, J16,

I'eomerpuueckuii JI7, M3, M4, M6,

u (busnueckuit 112, T13, 114, 118,
JIP30

CMBICJI




IIPOU3BOJHOU

Tema 7.6 VO, TIP Ne 25,CP JI1, JI3, J14, J16,
duzngeckuit -H7’ M3> M4: M6>
CMBICIT 112, 113, 114, T18,
. JIP30
MPOM3BOTHON B
npodecCuoHaIbH
BIX 3a/1a4ax
Tema 7.7 YO, CP, P33 JI1, JI3, J14, J16,
MOHOTOHHOCTh JI7, M3, M4, Mé,
112, 113, 114, 118
HKIUH. Toukm > 100, A, 120,
by JIP30
KCTpEeMyMa
Tema 7.8 YO, IIP Ne 26,CP JI1, JI3, J14, J16,
UccnenoBanue JI7, M3, M4, Mé6,
o 112, I13, T14, T18
HKITUI u > 119, 1%, 110,
by JIP30
MIOCTPOEHUE
rpaukoB
Tema 7.9 VO, TIP Ne 27,CP JI1, JI3, J14, JI6,
HaI/I6OHI)IHee H7) M27 M37 M4’
HanMEHBIIICE M6, 112, 13, T14,
I18, JIP23, JIP30
3HAYCHUS
byHKIHMHA
Tema 7.10 YO, IIP Ne 28,CP JI1, JI3, JIe, JI7, PyOexHbIii JI1, J12, J13, J14,
HaXO)KI[eHI/Ie sz M39 M4a M6: KOHTpO_]]L HS, H63 H7a Ml:
OITUMAILHOLO M7, 111, 112, 114, M2, M3, M4, M5,
118, JIP23, JIP30 M6, M7, 111, 112,
pesyibTaTa c 3. 14, TI5. TI6
HOMOTHBIO 118, JIP2, JIP4,
HpOI/I3B0}1HOI71 B .HP23, JIP30

MPAKTUYCCKUX
3aJadyax




Tema 7.11

YO, CP, P33

JI1, JI3, JI14, Jl6, JI1, JI3, JI4, JI6,
Pemenue 3amauy. J17, M2, M3, M4, JI7, M2, M3, M4,
[IpousBoaHast M6, M7, I11, 112, KP No 7 Mo, M7, I11, 112,
byHKIUH, ee 13, 114, I18, JIP23, 13, 14, 118, JIP23,
MIPUMCHCHHE JIP30 JIP30
Paspnea 8. JI1, JI3, JI4, JI6,
IlepBooOpa3nasn J17, M2, M3, M4,
(yHknum, ee M6, 112, 113, 114,
I18, JIP23, JIP30
NnpuMeHeHHe
Tema 8.1 YO, CP, P33 JI1, J13, J17, M2,
I[TepBooGpazHas 1_1}/.5’3 i 1\:1141,_[1;46;1;[225
GyHKIIH. ’ J2[P36 ’
[IpaBuna
HAXO0XKJICHUS
MEepPBOOOPA3HBIX
Tema 8.2 YO, CP, P33, I1P Ne JI1, JI3, JI4, JI6,
Heonpenenennpiit 29 JI7, M2, M3, M4,
UHTErpas Me, 112, 113, 114,
18, JIP23, JIP30
Tema 8.3 YO, CP, P33, [1PNe 30 | JI1, JI3, JI4, JI6,
OrnpenenieHHbIN JI7, M2, M3, M4,
WHTErpaJl. Mé, 112, 113, 114,
DopMYIa 18, JIP23, JIP30
pMy.
Hprorona -
JleiiOHMIIA.
[Tmomans
KPUBOJIMHENHON
Tparnenuy.
Tema 8.4 YO, CP, P33, ITPNe JI1, JI3, JI4, JI6,
31,32 JI7, M2, M3, M4,




OnpeneneHHbli

Me, 112, 113, 114,
118, JIP23, JIP30

UHTETpaI B
JKU3HU
Tema 8.5 YO, CP, P33 JI1, J13, J14, J16, JI1, J13, J14, J16,
NuTerpanbHoe J17, M2, M3, M4, KP Ne 8 J17, M2, M3, M4,
HCYHCIICHHE Me, 112, I13, 114, Me, 112, 113, 114,
I18, JIP23, JIP30 118, JIP23, JIP30
Paznen 9 JI1, J12, J14, JIS,
Hpsimbie u JI6, 17, M1, M2,
IJIOCKOCTH B M3, M4, M5, M6,
NpPOCTPAHCTBE M7, 111, 112, 113,
14, 115, 118, JIP2,
JIP4, JIP23, JIP30
Tema 9.1 YO, CP, P33 JI1, J13, J14, J16,
OcHOBHBIE JI7, M2, M3, M4,
TTOHSTHS Mo, 112, 113, 114,
18, JIP23, JIP30
CTEpEOMETPHH.
Pacnonoxenue
TPSIMBIX u
IJIOCKOCTEM
Tema 9.2 YO, CP, P33 JI1, J13, J14, J16,
[TapannensHOCTh 7, M2, M3, M4,
MPSMBIX, MPSIMOU Me, 112, 113, 114,
" IIOCKOCTH, 18, JIP23, JIP30
IJIOCKOCTEN
Tema 9.3 YO, CP, P33 JI1, J13, J14, JI6,
[TeprieHTuKYISIpH JI7, M2, M3, M4,
M6, 112, 13, 114,

OCTb NPSMBIX,
IPSIMOM U
IUIOCKOCTH,

118, JIP23, JIP30




IIJIOCKOCTEN

Tema 9.4 YO, CP, P33 JI1, JI3, J14, JI6,
Teopema o0 Tpex JI7, M2, M3, M4,
Me, 112, I13, 14,
TIepIIEHNKYIAPaxX L8, JIP3. 71P30
Tema 9.5 YO, CP, P33, [IPNe JI1, JI3, J14, J16,
Mapannen 33,34 JI7, M2, M3, M4,
— M6, I12, T13, T14,
118, JIP23, JIP30
TnepreHuKyJIApH
ble,
CKpEIIMBAIOLINEC
A TIpsAMbIe
Tema 9.6 VO, CP, P33 JI1, JI3, J14, JI6, KP Ne 9 JI1, J13, J14, JI6,
Pemienue  3ajau. JI7, M2, M3, M4, JI7, M2, M3, M4,
Hpsivsie . M6, T12, 13, T4, M6, T12, 13, T4,
118, JIP23, JIP30 118, JIP23, JIP30
TIIIOCKOCTH B
IPOCTPAHCTBE
Paznen 10. JI1, J12, J14, JI5,
Koopaunatel wu JI6, JI7, M1, M2,
BeKTOpbI M3, M4, M5, M6,
M7, IT1, T12, T3,
114, T15, 118, JIP2,
JIP4, JIP23, JIP30
Tema 10.1 YO, CP, P33, ITPNe 35 | JI1, JI3, JI4, JI6,
JleKapTOBbI JI7, M2, M3, M4,
Me, 112, I13, 114,

KO Opl[I/IHaTI:I B
MIPOCTPAHCTBE.
Paccrosiane
MG)K)Iy ABYMsI
TOYKAMH.

118, JIP23, JIP30




Koopaunatst

CepeIuHbI
OTpe3Ka
Tema 10.2 YO, CP, P33, [IPNe 36 | JIL, JI3, JI4, JI6,
BekTops! B JI7, M2, M3, M4,
IPOCTPAHCTBE. M6, 112, 113, 114,
Vron ey 118, JIP23, JIP30
BEKTOpaMH.
CkansipHoe
HpOU3BECHUE
BEKTOPOB
Tema 10.3 YO, CP, P33, [IPNe 37 | JIL, JI3, JI4, JI6,
IIpakTHKO- JI7, M2, M3, M4,
OPHUEHTHPOBAHHBI M6, 112, 113, 114,
I18, JIP23, JIP30
€ 3aJjauyd  Ha
KOOPJAMHATHOU
IUIOCKOCTH
Tema 10.4 YO, CP, P33 JI1, JI3, J14, JI6, JI1, JI3, JI4, JI6,
Pemienre  3amau. J7, M2, M3, M4, J7, M2, M3, M4,
KoopanHatsl i M6, 112, 113, 114, KP Ne 10 M6, 112, 113, I14,
I18, JIP23, JIP30 I18, JIP23, JIP30
BEKTOPBI
Pazgen 11. JI1, J12, J14, JI5,
MHoOrorpaHHuKH JI6, J17, M1, M2,
M3, M4, M5, M6,
M7, 111, 112, 113,
14, 115, 118, JIP2,
JIP4, JIP23, JIP30
Tema 11.1 YO, CP, P33 JI1, JI3, JI4, JI6,
Bepiuunesl, pebpa, JI7, M2, M3, M4,
Me, 112, 113, 114,

rpaHu




MHOT'OTPaHHUKA 118, JIP23, JIP30
Tema 11.2 YO, CP, P33, ITPNe 38 | JI1, JI3, JI4, JI6,
[Tpusma, ee JI7, M2, M3, M4,
COCTABJISIIOLLIHE, Me, 112, I13, 114,

ceuenue. Ilpamas

118, JIP23, JIP30

u IPaBHJIbHAS
TIPU3MBI

Tema 11.3 YO, CP, P33 JI1, J13, J14, JI6,

[Tapamnenenurnen, JI7, M2, M3, M4,
Ky0. CeucHue Me, 112, 113, 114,
Ky6a, 18, JIP23, JIP30
napajuiesieumne/a

Tema 11.4 YO, CP, P33, [TPNe 39 | JI1, JI3, J14, JI6,

[Mupamuna, ee JI7, M2, M3, M4,
COCTaBJIAIOIINE, Mo, 112, 113, 114,
CeUCHIIC. 18, JIP23, JIP30
IIpaBunbpHas

MUPAMHJIA.

YceueHnnas

UpaMHJIa

Tema 11.5 YO, CP, P33 JI1, JI3, JI14, JI6,

Cummertpust B JI7, M2, M3, M4,
Ky0e, M6, 112, 113, 114,
napajuieJenumnee 118, JIP23, JIP30
, npu3Me,

TTUPAMHU/IE

Tema 11.6 YO, CP, P33, ITPNe 40 | JI1, JI3, JI4, JI6,

[Tpumepsl

717, M2, M3, M4,




CHUMMETPUH B Meé, I12, I13, 114,
npodeccuun I18, JIP23, JIP30
Tema 11.7 YO, CP, P33, [1PNe 41 | JI1, JI3, JI4, JI6,
[TpaBmIIbHEIC J17, M2, M3, M4,
MHOTOTPaHHHKH, Mo, 112, 113, 114,
. 18, JIP23, JIP30
UX CBOMCTBa
Tema 11.8 YO, CP, P33, [1IPNe 41 | JI1, J13, J14, JI6,
Hunuuap, €ero JI7, M2, M3, M4,
COCTaBJISIONIHE. Mo, 112, 113, 114,
CeueHiie 18, JIP23, JIP30
[WIAH]IPA
Tema 11.9 YO, CP, P33, I1PNe 42 | JI1, JI3, JI4, JI6,
Komnyc, ero J17, M2, M3, M4,
COCTAaBJISIOLIHE. Mo, 112, 113, 114,
Ceyenue koHyca 118, JIP23, JIP30
Tema 11.10 YO, CP, P33 JI1, J13, J14, JI6,
YceueHHBIH JI7, M2, M3, M4,
koHyc. Ceuenue M6, 112, 113, 114,
18, JIP23, JIP30
YCEUYCHHOTO
KOHyca
Tema 11.11 YO, CP, P33 JI1, J13, J14, J16,
[ap u chepa, ux JI7, M2, M3, M4,
CeueHus Me, 112, 113, 114,
18, JIP23, JIP30
Tema 11.12 YO, CP, P33 JI1, J13, J14, J16,
ITousiTue 00 JI7, M2, M3, M4,
obbemMe Tena. Me, 112, 113, 114,
OTHOMICHNE 18, JIP23, JIP30

00BEMOB




MOAOOHBIX TEN

Tema 11.13 YO, CP, P33 JI1, JI3, J14, J16,
OO0BEMEL u JI7, M2, M3, M4,
TI0maHu M6, 112, I13, 114,
. I18, JIP23, JIP30
MOBEPXHOCTEH
Tell
Tema 11.14 VO, CP, P33, IIP Ne JI1, JI3, J14, J16,
KoMOuHanuu 44 JI7, M2, M3, M4,
MHOTOTPaHHHKOB Mo, 112, 113, 114,
I18, JIP23, JIP30
U TeJI BpalleHuUs
Tema 11.15 VO, CP, P33, IIP Ne JI1, JI3, J14, J16,
['eomeTpuueckue 45 J17, M2, M3, M4,
KOMOMHAIIMM Ha M6, 112, 113, 114,
18, JIP23, JIP30
NPaKTHKE
Tema 11.16 YO, CP, P33 JI1, J13, J14, J16, KP Nell JI1, J13, J14, J16,
Pemenne  3amad. J17, M2, M3, M4, 17, M2, M3, M4,
MHOrorpaHHUKH Me, 112, 113, T14, M6, 112, I13, 114,
18, JIP23, JIP30 18, JIP23, JIP30
U Tejia BpalleHUs
Paznen 12. JI1, J12, 713, J14,
MHuozkecTBA. JI5, J16, JI7, M1,
DJIeMEeHTbI M3, M4, M5, M6,
Teopuu rpagos M7, 111, 112, 113,
114, 15, 16, 118,
JIP4, JIP23, JIP30
Tema 12.1 YO, CP, P33 JI1, J13, J14, J16,
MHoxecTBa JI7, M2, M3, M4,
Meé, 112, 13, 114,
I18, JIP23, JIP30
Tema 12.2 YO, CP, P33, ITP Ne JI1, J13, J14, J16,

Oneparuu C

46

JI7, M2, M3, M4,




MHO>KECTBaMU Meé, I12, I13, 114,
118, JIP23, JIP30
Tema 12.3 YO, CP, P33, IIP Ne JI1, JI3, J14, J16,
I'padpsr 47 JI7, M2, M3, M4,
Me, 112, I13, 14,
118, JIP23, JIP30
Tema 12.4 YO, CP, P33 JI1, JI3, J14, JI6, KP Ne 12 JI1, J13, J14, JI6,
Pemienre  3amau. J17, M2, M3, M4, JI7, M2, M3, M4,
Me, 112, I13, 14, Me, 112, 113, 114,

MHOXeCTBa,
I'pappr u  ux

118, JIP23, JIP30

I18, JIP23, JIP30

pUMEHEHHE

Pasnen 13. 1, J12, J13, J14,

J1eMeHTBbI J15, J16, JI7, M,

KOMOMHATOPUKH, M3, M4, M5, M6,
CTATHCTUKH  H M7, 111, 112, T13,
Teopuu 114, 115, 116, 118,

JIP4, JIP23, JIP30

BepPOSATHOCTE

Tema 13.1 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,

OcCHOBHBIE 48 JI7, M2, M3, M4,

HOHSITHS Me, 112, 113, 114,
18, JIP23, JIP30

KOMOWHATOPUKH

Tema 13.2 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,

CO6BITI/I€, 49 H77 Mz, M37 M4J

BEpPOSITHOCTh Mo, 112, 113, 114,
18, JIP23, JIP30

COOBITHA.

Cnoxenue 51

YMHOXEHHUE

BEPOATHOCTEM

Tema 13.3 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,

BepositHocTe B

50

JI7, M2, M3, M4,




npodeccuoHanbH M6, 112, I13, T14,
BIX 3aJ1a4ax 118, JIP23, JIP30
Tema 13.4 YO, CP, P33, IIP Ne JI1, J13, J14, J16,
JuckperHas 51 JI7, M2, M3, M4,
ciydaitHas Me, 112, 113, 114,

BC€JIMYHHA, 3aKOH
€C pacCIpCaCiICHUA

118, JIP23, JIP30

Tema 13.5 YO, CP, P33, IIP Ne JI1, J13, J14, JI6,
3agaun 51 JI7, M2, M3, M4,
MaTeMaTU4eCKOn Mo, 112, 113, 114,
18, JIP23, JIP30
CTaTUCTUKH
Tema 13.6 YO, CP, P33, TIP Ne JI1, J13, J14, JI6,
CocraBienue 53 JI7, M2, M3, M4,
TaGIHIIT - Me, 112, 13, T14,
18, JIP23, JIP30
JuarpamMmm Ha
MpaKkTHUKe
Tema 13.7 YO, CP, P33 JI1, JI3, JI4, JI6, KP Ne 13 JI1, JI3, JI4, JI6,
Pemenre  3ajau. JI7, M2, M3, M4, J17, M2, M3, M4,
IeMEHThI Me6, 112, 13, 114, Meé, 112, 113, 114,
18, JIP23, JIP30 118, JIP23, JIP30
KOMOWHATOPHKH,
CTaTUCTUKH u
TEOPUHU
BEPOATHOCTEMN
Pasznen 14. JI1, J12, J13, J14,
YpaBHeHnus H JI5, J16, JT7, M1,
HepaBeHCTBA M3, M4, M5, M6,
M7, 111, 112, 113,
[14, 115, 116, 118,
JIP4, JIP23, JIP30
Tema 14.1 YO, CP, P33, IIP Ne JI1, JI3, JI4, JI6,




PaBHOCUIIBHOCTB
YpaBHEHUHU u
HEPaBEHCTB.
OO0mme  MeTojbI

54

717, M2, M3, M4,
M6, T12, T13, T14,
T18, JIP23, JIP30

peleHus

Tema 14.2 YO, CP, P33, IIP Ne JI1, JI3, JI4, JI6,

I'paduueckuii 55 JI7, M2, M3, M4,
Meé, 112, 113, 114,

METO  PCUICHUA

118, JIP23, JIP30

YPaBHEHUH,
HEPABEHCTB
Tema 14.3 YO, CP, P33, IIP Ne JI1, J13, J14, J16,
YpaBHeHUs " 56 JI7, M2, M3, M4,
HEpaBEHCTBA c M6, 112, 113, 114,
18, JIP23, JIP30
MOAyJIeM
Tema 14.4 YO, CP, P33 JI1, J13, J14, JI6,
YpaBHeHus 51 JI7, M2, M3, M4,
HEPaBEHCTBA c M6, 112, 113, 114,
18, JIP23, JIP30
napameTpamu
Tema 14.5 YO, CP, P33, IIP Ne JI1, J13, J14, J16,
CocTaBleHHEe H 57 JI7, M2, M3, M4,
pelieHue M6, 112, 13, 114,
I18, JIP23, JIP30
npo¢eCCuOHAIBH
BIX 3a/1a4 c
MTOMOIIIBIO
YpaBHEHUU
Tema 14.6 YO, CP, P33 JI1, J13, J14, J16, KP Ne 14 JI1, J13, J14, J16,
Pemnrenue 3a1ay. 'H75 Mz: M35 M4> ﬂ7> M25 M37 M49
M6, 112, 13, 114, M6, 112, T13, 114,

VYpaBHeHus u
HEpaBEHCTBA

118, JIP23, JIP30

I18, JIP23, JIP30







Koaugukarop oueHOYHbIX CPeACTB

O yHKIMOHAIBHBIN npusHak | Kox oneHouHOrO cpeacraa
OLIEHOYHOT'0 CpeacTBa (Tun
KOHTPOJIBHOTO 3aJaHHsI)

Y CTHBIN onpoc YO
[TpakTuueckas padora Ne n ITP Ne n
TecTtupoBanue T
KontpoasHas padora Ne n KP Non
3amanus A camocTosTensHoi paboter | CP

- pedepar;

- IOKJIa;

- cooO1IcHuE;

- OCCE.

PasnoypoBHeBble 3amaun W 3amanus | P33
(pacuéTHbIe, rpaHIECKHC)

Pabouas TeTpaan PT
ITpoekt IT
JlenoBas urpa AN
Keiic-3anaua K3
3ayér 3
JnddepennnpoBanHblii 3a4ET 13
DK3aMeH )




4.3ananug 1J19 OLeHKH OCBOCHHUS TUCIHIIIINHBI

TeMbl 10KJIAA0B, COOOIIEeHUH

Tembt coobwenuil (pechepamos, 00Kk1a008, NPOEKN08)

[—

Hayxka o uncnax.

N3 uctopunt BO3HUKHOBEHUS TTOHSATHUSI «JIOTapu(pM».
Cdepuueckasi TpUTOHOMETPHSL.

[Ipou3BoAHBIC CIOKHBIX (PYHKITUM.

[Tpusioxkenus: onpenes€HHOro HHTErpana.
[IposiBienue 3akoHa OOJBITUX YUCEN B )KU3HHU.
CraTuctuka ¥ )Kelne3HOJOPOKHBIA TPAHCIIOPT.

[IpoekTuBHasA Teopusl.

A S AN S

HeeBknuaoBa reoMeTpusi.

10.ITonynpaBribHBIE MHOTOTPAHHHUKH.

11.Tena u noBepxHocTu BpaiieHus. LleHTp Tsxectu u reopemsl lana-I'ynpauna.
12.PaBHOBENIMKHUE U PABHOCOCTABJIEHHBIE (DUTYPHI.

13.IToHsTHE — BEKTOP.

14.JleficTBus HaJ BEKTOPaMH.

15.1Tyt pa3BUTHS BEKTOPHOTO UCUUCIICHUS.

Kpumepuu oyenxu:

Ne Ouenka B
OuenuBaemblie NapamMeTphbl
n/n Ooas1ax
1. | KauecTBo cooOImIEeHus:
MPOU3BOJIUT BBIJIAIOIICECS BIICUATIICHHE,
CONPOBOK/IA€TCS WILTFOCTPATUBHBIM MaTEPHUAIIOM; 3
" YeTKO BBICTPOCHO; 2
" paccka3bIBacTCs, HO He 00BACHSACTCS CYTh PabOTHI; 1
 33YNTHIBACTCAL 0
2. | Mcnonp3oBanue A€EMOHCTPALIMOHHOTO MaTepuala:
aBTOp MPEACTAaBWII JIEMOHCTPALIMOHHBIM MaTepuan u
IPEKPACHO B HEM OPUEHTUPOBAJICS; 2




Ne Ouenka B
OuenuBaemblie NapaMeTphbl
n/n 0aJsax

" HCIIONB30BANCS B COOOIICHHH, XOPOIIO O(GOPMIEH, HO |
€CTh HETOYHOCTH;

) IIPEJCTABJICHHBIM JEMOHCTPALMOHHBIM MaTepuail He 0
UCITOIB30BANICS JOKJIQAYMKOM WM ObUT odopMieH
JI0X0, HErPaMOTHO.

3. | KauecTBO OTBETOB Ha BOIIPOCHL:

" OTBEYaeT Ha BONPOCH; 3

" He MOJXKET OTBETHTb Ha GOJIBIIHHCTBO BOIIPOCOB; 2

" He MOJKET YeTKO OTBETHTb Ha BOIPOCHL. 1

4. | Biajenne HayYHbIM M CIIEIMAIBHBIM allapaToM:

_ TIOKa3aHO BJIaJIEHHE CIEHUAIbHBIM alllapaTom,; 3
UCIIOJIb30BaHbl ~ OOIlEHay4YHble W  CHEIHaIbHbBIC 2
TEPMUHBI; 1

 1I0Ka3aHO BIIaJICHHE GAa30BBIM aIlapaTOM.

5. | YeTKOCTh BBIBOJIOB:

" IIOJNHOCTBIO XapaKTePH3YIOT paboTy; 3

) HCYECTKHU, 2

) HMEIOTCSI, HO HE IOKA3aHBI. |

Hroro: 14 6ans10B

OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYJEHTY, €cli OH HaOpai 13-14 Gamios;

OIICHKA «XOPOIIIOY» BBICTABJISETCS CTYICHTY, eclii OH Habpan 11-12 6annos;

OOCHKA «YAOBJICTBOPUTCIIbHO)» BBICTABJIACTCA CTYACHTY, CCJIIN OH Ha6paJI 8-10

0aJIoB;

OOCHKAa «HCYAOBJICTBOPUTCIIBbHO» BBICTABJLACTCA CTYACHTY, CCJIM OH Ha6paJ1

MeHee 8 0alIoB.




l.

2.

3.

4.

(

5.

. Cokpatute apo0sb:

. Pemnre cucremy ypaBHeHHI?I:{

. Cokpatute apo0sb:

Komnnexm 3a0anuii 0na 6x00H020 KOHMPOJia

1 eapuanm
Pemmnte ypasHenus: a) 3x? — 2x -16=0;  6) (3x+2) ( 4x+3)= 4x+3.

X2 4x-2

2

Cokparute apoob: :
X“+2x

[TocTpoiiTe B ogHOM cucTeMe KoopAauHaT rpaduku (yHKIUHI:

y=2x% y=2x%-8; y=2(x-1)>

Brruncnure Hanbosee yao00HbIM CHOCO6OMI( — (1 % - S(,12 -)7)4- -
1 =1
- 65)) 51
. x+3y=7,
Pemure cuctemy ypaBHEHUI: 7x +y =1
2 sapuanm

. Pemre ypasuenus: a) 3x2 — 2x -5=0;  6) (3x+2)( 4x+3)=( (3x H2)>

2x%-x-15
X2—6x+9

. ITocTpoiiTe B ogHOM cucTeMe KOOpauHaT rpaduKu (YHKITUII:

y=x% y=xl;  y=(xt1)

. Ypocrture BBIpa)KeHI/ICZ( —) (— ( (1 ijz)b) :(ji;‘g-(l +ﬁ)).

3x -2y =12,
7X + 4y =2.

3 sapuanm

. Pemnre ypasuenus: a) 3x2 — 2x +16=0;  6) (3x+2)( 5x+4)=( (3x 92)2.

2x24+x-3
x2-2x+1

. ITocTpoiiTe B ogHOM cucTeMe KOOpauHAT rpaduKu (YHKITUI:

y=x% y=x*1; y=(x-1)>~



4. Boramce nanGonee ynodmsmcnocobor{ - (- 62+1,375 - $10,73) 9
(-1,73).

5x + 9y =3,
—-4x + 3y =18.

5. Pemure cucremy ypaBHeHm”I:{
4 eapuanm
1. Penure ypaBrenus: a) 4x% —2x -1=0;  6) 2x+1)( 6x+5)=( (2x D12

3x2-2x-5
x2+2x+1

2. Cokparure apo0s:

3. [ToctpoiiTe B 0gHOM cucTeMe koopauHat rpaduku GyHKITUHI:

y=-x4 y=-x't1;  y=-(xt])>

(O —) Camll-25):0-25)
s

4. YpocTUTE BBIpAXKEHUE:

5. Pemurte cuctemy ypaBHEHUI: {

Kpumepuu oyenxu:

OIICHKA «OTJIMYHO» BBICTABIISIETCS CTYJCHTY, €CJIK paboTa BBIMOJHEHA MOJIHOCTHIO;
B JIOTHYECKHUX PACCYKJICHHUIX U 000OCHOBAHUU PEIICHUS HET ITPo0e JIOB U OIITHUOOK;
B PEIICHUHM HET MaTeMaTHYECKUX OIIMOOK (BO3MOKHA OJTHA HETOYHOCTH, OTHCKA,
HE SBIISIOMIASCS CIICCTBUEM HE3HAHUS WM HETIOHUMAaHMs Y4eOHOTO MaTepurana);
OIICHKA «XOPOIIIO» BBICTABIISACTCS CTYJICHTY, €CITM padoTa BHITIOJHEHA TIOTHOCTHIO,
HO 000CHOBAHUS IIArOB PEIICHUS HEJIOCTATOYHBI; TOMyCTHMa OJHA-/IBE HETPyObIe
OIMOKH WJTH JABA-TPU HEJ0YECTA;

OIICHKA «Yy/JOBJIETBOPUTEIILHO» BBICTABISIETCS CTYACHTY, €CIU JOIYINEeHbI Ooee
OJTHOW OImMMOKU WM Oojiee NBYX-TpeX HEIOUYETOB B BBIKIAIKAX, YEPTEKaX WIH
rpadukax, HO YyYaluiics BiaaeeT oOOsS3aTeIbHBIMH YMEHUSMHU 10 Y4YeOHOU
JTUCITUTUINHE;

OTICHKA «HEYIOBJICTBOPUTEIHLHOY» BBICTABIISCTCS CTYACHTY, €CIIH JIOMYIIEHBI
CYIIIECTBEHHBIC OMMOKH, IOKA3aBIINE, YTO YUAITUHCS HE BIaJACET 0053aTeIbHBIMU
YMEHUSMH T10 Y4eOHOM TUCITUIIIMHE B TIOJIHON Mepe; paboTa rmokas3aia ImojaHoe
OTCYTCTBHE y y4allerocs 00s3aTeIbHbIX 3HAHUH M YMEHUHN WIIW 3HAYUTEIbHAS
9acTh pabOTHI BHITIOJTHEHA HE CAMOCTOSTEIILHO



KoMIuieKT npakTHYecKUX 3aJaHu i

Tema 1.3Bpems BbinosiHeHust — 30 MUHYT.

Bapmuanr 1

1. Haiinure 3Ha4eHUE BBIpAKEHUS
1 3
(72 - 8) *+25,6;
2.3anuinTe B CTAHJAPTHOM BHJIE YUCIIO
358;91230;800056;6700,5;
356t1eIcsau;0,0123;

3.Pemure 3amauy:

Kene3HonopokHbIN OUIIET 17151 B3POCIOTO
ctout 540 py6ueii. CtoumocTs 6unera
JUIS IIKOJIbHUKA cocTaBiseT 50% ot
CTOMMOCTHU OHMJIeTa JJIs1 B3POCIIOTO.
I'pynma cocront n3 20 MIKOIBHUKOB U 4
B3pocibiX. CKOJIBKO pyOJiei cTOST OUIeTh
HAaBCIO Ipymimy?

4. Haiigute 3Ha4YCHUE BBIPAXKCHUS
(7x—13)(7x+13) — 492"+ 6x+22 ypy x =

80.

Bapuanr 2

. Halinure 3HaYeHHE BBIPAXKEHUS ( - —)
(4% + g) £0,24;

2. 3anuiinTe B CTAaHJAPTHOM BUJIE
qncno87370;476; 7000543;
4231e1csaun;0,00457;78000;

3.Pemmte 3amauy:

[lena Ha 2JIEKTPUUECKHI YallHUK ObLIa
noBbiieHa Ha 19% u coctaBuia 1785
py6neit. Ckonbko pyOseit CTOUI YaiHUK
JI0 TIOBBITIICHUS TICHBI?

4. Haiigute 3Ha4YCHHUE BHIPAXKCHUS
(5x—6)(5x+6) —25x>— 8x— 49 Iy X =

70.

Bapuanr 3

1.HaiinuTe 3Ha4€HUE BBIPAKEHUS

1 3
(23+18)*12,

2.3anuimmuTe B CTAaHJAPTHOM BHJIC YHCIIO
900035;453; 300089;7641pICSuMN;
0,00987;96000;

3. Pemmmre 3anauy:Py6amika crouna 1000
pyoueit. [Tocne cHUXKEHHS TIeHbI OHA
ctana ctouth 780 pyOnaeit. Ha ckonbko
MPOLIEHTOB OblJIa CHUKEHA I1eHa?

4. Haiigute 3Ha4YCHHUE BRIPAXKCHUS
(3x—2)(3x+2) —9x° + 3x—49

npu x =110

Bapuanr 4

1. Halinute 3HaYeHUE BBIPAKEHUS
( . _) (1i+1) o1
5 4) 2007
2. 3anumuTe B CTAaHAAPTHOM BHJIE YUCIIO

5200000; 6400,07; 740
Teics4;432;83000;0,00981

3. Pemnte 3amauy:O0mas TeTpaab CTOUT
40 py6uneit. Kakoe HanboJibiliee 4nuciio
TaKuX TETpaner MOKHO KynuTh Ha 500
pyOJIeit mociie MoBbIIEHUS IICHBI Ha

15 %?

4. Haiigute 3Ha4€HUE BBIPAXKCHUS
(5x— 10)(5x+ 10) — 25x" + 5x + 34

npu x = 120




Bpems Bbinosinenust — 40 MUHYyT.

Bapuanrl

1 .BeimosiHuTE AEMCTBUS, U pE3YyJIbTAT
3alUIINATE B CTAHAAPTHOM BUJE:

a) 2,34*0,027;
0)2,57*10000:(3,28*0,01);
B)(2.4*10%):(1,2*10%);
1)(2,3*%10%)*(1,1*10%).

2. OKpyraure 4ncia c 3aIaHHOU
TOYHOCTBIO.

Haiinure abcomoTHyIO U
OTHOCHUTEJIBHYIO MTOTPEIIHOCTH
OKPYTJICHUS.

3anumuTe pe3yabTaThl B CTAHIAPTHOM
BUJIE.

Bapuanr2

1.BeinosiHuTE NEUCTBUS, U PE3YJIbTAT
3aIMIINATE B CTAHAAPTHOM BUJE:

a) 2,54*0,067;
0)3,58*1000:(2,48*0,001);
B)(8.4*10%):(4,2*10°);
1)(6,7%10%)*(2,1*10%).

2. OKkpyraure 4ncia ¢ 3a1aHHOU
TOYHOCTBIO.

Haiinure abcomoTHYIO 1
OTHOCHUTEJIbHYIO MTOTPEIIHOCTH
OKPYTJICHUS.

3anumuTe pe3yabTaThl B CTaH/IapTHOM
BUJIE.

1 .BemmosiHUTE NEUCTBHUS, U PE3YJIBTAT
3aMMILINATE B CTAHJAPTHOM BHJIE:

a) 1,35*%0,027,
0)3,51*100:(1,78*0,01);
B)(2.8%10%):(1,4*10%);
r)(5,3*%10%)*(1,1*10%).

2. OKkpyraure 4ucia ¢ 3aJaHHOU
TOYHOCTBIO.

Haiinure abcomoTHYIO 1
OTHOCHUTEIBHYIO TIOTPEIIHOCTH
OKPYIJICHHS.

3anumuTe pe3yabTaThl B CTaHIaPTHOM
BUJIE.

a) 0,07964 no 0,001;

0) 0,00126 10 0,01;

B) 984,56 1o 1000

a)23,4997; 0,00025; 0,07964 no a) 0,00025; 10 0,001;
0,001; 0)471,2583; 1o 0,01;
0) 31,009; 471,2583; 0,00126 no B) 7654321: nmo 1000
0,01;
B) 28,34; 7654321: 984,56 nmo 1000

Bapuant3 Bapuant4

1 .BeimosiHuTE NEUCTBUSA, U PE3YJIBTAT
3aMMILINTE B CTAHJAPTHOM BHJIE:

a) 2,41*0,023;
0)4,58%1000:(1,24*0,01);
B)(5.4*10%):(2,7*10°);
)(2,9%10%)*(1,2*10%).

2. OKpyraure 4ncia ¢ 3a1aHHOU
TOYHOCTBIO.

Haiinure abcomoTHyIO 1
OTHOCHUTENBHYIO MIOTPEIIHOCTH
OKPYTJICHUS.

3anumuTe pe3yabTaThl B CTaH/IapTHOM
BU/IE.

a) 0,00056; mo 0,001;

0) 451,2283; 10 0,01;

B) 754,51 no 1000

Tema2.2Bpems BbinoJiHeHUus1 — 30 MUHYT.




Bapuanrl

1. Haiinure 3Hau€HUE BBIPAXKEHHUS:

GR2° 571 6)1

27 3 321

0 0625

2. Breruucnure:
a) V4 *8;6)¥97 * 27 *2;
3. BBI‘{I/ICJ'II/ITGZ‘3\/7- \/Z*ihh/ﬁ.

4. Ilpu Kakux 3HAYEHUSAX IEPEMEHHON

X BBIPpAXKCHHUEC UMCCT CMBICII.

a)y2x- 7;6)¥x* - Tx+12.

Bapuant2

1. Hanaure 3HaYeHNE BBIPAKECHU:

6)43* *2%: 6

28 * 324

5

2.Beruncnure:
a)%*w’6)6’211 *6’27 *312‘

3.Bpruuciure:

10 +4/19 *4/10- 419;

4.11pu KaKux 3HaYEHUSAX

HCpCMCHHOﬁ X BBIPa’KCHUC UMECT

CMBICII.
a)¥3x- 8;6)Yx” - 8x+15.
Bapuant3 Bapuanrt4

l.Haiingure 3Ha4eHUE BBIPAKEHUS:

o3 4 6);

5*215

0 0081°

2. Bpruucnure:

a) V2 *¥16:6)412° *2° #4722,
3.Boraucinre: 16 - 413 *16 +4/13.

4.11pu KaKuX 3HaYECHUSIX IEPEMEHHOM X

BBIPpAKCHHUEC UMCCT CMBICII.

a)y4x- 5;6)¥x* - 10x +21.

|.Halinute 3Ha4eHNE BBIPAKEHUS:

4()
,6 5'310*215;87
0,027 ) )

37 * 221
414

a)3

2 .Beruucnure:
a)42*432;6)33° *{22 *37.

3.Beruuciure:

V7 - VA1 Y7+

4.1Tpu KaKuX 3HAYCHUSAX

HCpCMeHHOﬁ X BBIPA)KCHUC UMECT

CMBICIJI.

a)'{ox- 5;6)¥x> - 10x +36.

Tema 2.3Bpemsi BoInoJiHeHUus1 — 20 MUHYT.




Bapuanr 1

1. Brerauciwure:
1 _1 2 3
a) 642; 0) 273; B) 83; 1) 814
2. Haiiinte 3Ha4€HUE BBIPAKEHHUS:

a~ Wa+Vanpu a =0,09;
6) 498+ 4°:1967;
o) ()
_4
Ox

Bapuanr 2

1Beruuciure:
1 2

1 3
a) 812; 6) 1253%; B) 643; T) 625¢

2. HaiiiuTe 3Ha4€HUE BBIPAKCHMUS:

aW~ Wa=vanpu a =064
6) 37« 118:336;

o) (B

Bapuanr 3

1 Beruucnure:

L 1 _2 3
a) 492; 0) 643; B) 273; 1) 164

2. Haiingure 3Ha4EHUE BBIPAKEHUS:

a~ Wa+Vanpu a =0,81;
6) 3°+210:6;

9 2 6 4

B) 87:87- 35x35;

Bapuanr 4
1 Berauciure:
1 1 2
a) 1002; 6) 2163; B) 1253; 1)
4
643

2. Haninure 3Ha4eHUE BBIPaKEHUSA:

aW~ Wa=Vanpu a =049;
6) 118« 711778,

o) ()
(2] -




Bpems BbinosiHenus — 30 MUHYT.

Bapuanr 1

1. Haiigure o6actTh onpeeneHus
GyHKIMH:
A=V 6)y-
B)y = x> —4x+7;
2. Tloctpoiite rpaduk QpyHKIUU 1

MEepEYUCINTE €€ CBOWCTBA:

Bapuanr 2

1.Haiigute obmacth onpeaeneHus

byHKINH:
)y =Vx+4;
2_
6)y ="2; B)y=7x'-
7X—9;

2.IToctpoiite rpaduk GyHKIINN U

1.Haiinure obnacte onpeneneHus

2.Ilocrpoiite rpaduk QyHKIINU U

IIEPEYUCIUTE €€ CBOMCTBA:

y=X>+X—6;

byHKINH:
y=v6-X; —
6) y =XX22‘_196; B)y = 8x°+
5x — 27;

y = X% —7x + 10; L
NepeUnciInTe e CBOMCTRA!
y=Xx>-X-6;
Bapuanr 3 Bapuanr 4

1.Haiinure obnacTe onpeneneHus

byHKINA:
) y =V8+x;
)y =575 B)y =23 -
6X — 2;

2.Iloctpoiite rpaguk QyHKIUHN U

IIEPEYUCIUTE €€ CBOMCTBA!

V=x2-8x+12




Tema 2.4Bpems BoinojiHeHus1 — 40 MUHYT.

Bapuantl

1.Jns dpyHKIMU Y = - %Xa—g

MOCTPOUTH Tpadpuk PyHKIIMH, 0OpaTHOM

K JaHHOM.

2.Pemnre ypaBHEHUE:

Bapuant2

1.Jnst pyHKIIMU y = - Llixa—é

MOCTPOUTH Tpaduk PyHKIIUHU, 0OOpATHOM

K JaHHOM.

2.Pemurte ypaBHEHHE:

a)V Vx+3=3; a)V V3x-1=1,2;
6)V2x +3 =x; B)V ®V6—x:x;mJ

—4x2-16 =x-22; Vax2-9x +2 =2;

r)x+1 =V V8 - 4x; Nx2=-v  N1+x 1
Il)‘/ \ \/3—X\/X+4=‘/8 v v VX -3V2x+1 =3.
Bapuant3 Bapunant4
1. Ana dyskuum y = - %Xa—éL 1. Ana GyHKUIuu y = - % ‘_%

MOCTPOuTh Tpaduk GhyHKIMH, 0OpaTHOM

K JaHHOMU.

2.Pemute ypaBHEHHE:

a)V Vx-5=7;
6)V4 —3x =X; B)V

noCTpouTh Tpaduk GyHKIUHU, 0OpaTHOM

K JaHHOM.

2.Pemute ypaBHEHUE:

ayV VX —8=9;
B)\/

W)WWx =x-12;

Vox2+x+6=—x+




V3X2—x+7 =2x+1; L

r) x+6 =V V16+3%; 1) Dxtl=v  V1-x

Y W+ 1Vx -1 =2v2 iV W+ 2Vx -2 =
2V3,

Tema 3.2 Bpems BoinosiHenusi — 40 MUHYT.

Bapuanrl
1. Hoctpouts rpaduk GpyHKImy y = 2X~3 1 onpenenuts ee CBOICTBA.
2. Pemwure ypaBHEHHE:
a) 27%= %; 6)321 +3X =108 B)9*-4+3*+3 =0

3.Pemmte HepaBeHCTBO: @) 5 WK V5; 6) D X*3x 4;
Fx—yzl

4. Haiinure pemienue CI/ICTGMLIZ{ Xty — 95

Bapuant2
3. Iloctpouts rpaduk pyHKIUHU y = 3*2u OIIPENEIIUTh €€ CBOUCTBA.
4. Pemure ypaBHEHHE:
a) 400%=2L; 6)2%*2_-3%2=30 B)16X-17+4*+16 =0

20
2x2-3x
3.Pemnre HepaBEeHCTBO: a) 7%V 7, 0) (—) (g) - Zg;

X—-y=2
4. HalinuTe penieHue CUCTEMBI: 2

Bapuanr 3
5. Tloctpouts rpaduk Gyrkimu y = 4*"3 u onpenenuts ee cBOMCTBA.
6. Pemure ypaBHeHUeE:

a)(-) (l)x =25, 6)2%*1 +2%1 12X =28 B)25X — 6«55 +5 =
0

5
—3x+x2
3.Pemmte HepaBenctBo: a) 9 1W< V9; 6) (—) G—i’) <169;
4. Haiinute penieHue CI/ICTGMLIi{ {);:-_ 3,/ :=81




Bapuanr 4
1. IMoctpouts rpaduk byHkiuu y = 3%~ 1 onpenenuts ee CBONHCTBA.
2. Pemute ypaBHEHHE:

g)(-) %)X =L 6)31:3 431 =63 B)64* - 8"~ 56 =

X+6X>
3.Pemmre HepaBeHcTBO: a)  10*TW<V9; 6) (—) (g} < 69_4;

2y =
4. Haiiiure peleHue CI/ICTGMBIZ[ {)(3 ;yB/: 5 13;,
.2 Bpems BoinosiHenust — 40 MUHYT.
Bapuanr 1
1. Beluucauts: _\/_1 . logl\/1_3; 2. 53+logs2. 3,
13
glogz4. 4 g* 7log72. 5 65 .6 logg8 7
T T glogg5” logg18;
logglogs27;
8. logs13+10g1399.64% v log, VAIO0. log270 —
loge7,5; 11. logs8,1 +1og310
2. Pemure ypaBHenue: 1. ( logy(x-3) =2; 2. ( ) logz(Ax— )
4) =logz (X +7);
3. Haiigure cymmy KopHEii: - glog3x +loggx = 3;

4.Pemuth HEPABEHCTBO: a) log,x > 4; 0) ( ) logo(x—-3) > )
0; B)log:1(7x—-4) >-1;
2

Bapuanr 2
1. BEIUHCIIATE: _\/_ 1.logi\/1_8; 2. 32+logs7. 3. 1610847,
18

* logo2. 5__ 24 . o loggd :

4.5 9°89%; 5. oz 6. oga 4 7. log,log-49;8.
logs7 »log;25;9.42* \/_logzg/i 10. log¢90 —

loge2,5; 11. log;6,75 +logs4
2.Pemute ypaBHEHUE: (. logy(x-2) =2; 2. ( ) log, (8 -
8) =log,y(x +4);
3.Haiiqute cymmy KOpHEi: - glogzx +logyx =4;

4.Pemuth HEpAaBEHCTBO: a) log,x >—0B; 6) logz(x—2) >2;B)




(logi(Bx—-1) >-2;
2

Bapuanr 3
1.BeryuciauTs: _\/_ 1. log1 V14; 2 72+log72.3 2710834,
14
* logs3. 75 . log,7 .
4.8 51085°.5. ot 5,6. oges 7;7. log,slog, 32;8.
log,17 +logq716; 9. 125% \/_log5§/3 10. loge72 -
logg2; 11. logs2,7 + log3 10
2. Pemure ypaBHeHue: 1. ( logz(3x—-1) =2; 2. ( ) (
logs,(2x —4) =log,(X - 5);
3. Haiinure cymmy KOopHEH: logg,(x2 + 2X) =logg (12 — 2x);

4. Pemnth HepaBeHcTBO: @)  logix <—3; 0) ( loga(x-3)>18) (
3
log1(2x +5) >-2;
4

Bapuanr 4
1. Beruucaurs: _V_l.logl\/g;l 33+logs5. 3, 2510856, 4 53
8

logg?2. 28 . 9 . .
8088<; 5. Togs? 6. T ;7. logglogs9;8. logs7 *
log25;9.42* \/_logzg@lo. loge90 —loge2,5; 11.
logs6,75 + log; 4
2.PemuTe ypaBHEHHE: (. logs)4x —2) =3; 2. ( ) log, (9 -
1) =logs(x +7);
3.Haiinure cymmy KopHeit: ( ) logg 1 (X2 + 3X) =-1
4.Pemnth HEpaBEHCTBO: a) logo1X <-1,0)1gE-7) >

1; B)logi1(14-x) >-1;
7

Tema 5. 2Bpems BpinosiHenust — 30 MUHYT.

Bapuanrl Bapuant2
1. Haiinure 3HaueHUE BBIPAKEHUSA: | Halinure 3HaueHUE BBIPaKEHUSA:
a) sinZ—* cosZ—* a) sin(—%) * -
tang; Cos (—g);
6)2 - siﬂ%+¢§cos%;




2.Beraucaure sina,

1

eci  cosa =, 0<a<Zi;

2
3.Y1pocTure BhIpaXEHHUE:
p_ (- )

« ) (=)

cot(2n+a)sin(ﬂ+a) - )

2
b
cos(n—a)ﬁan(%?—a)

16sin12%0s 12° #cos24°
cos42°

6) - sinTcosT-

1
2.Brerancaure sina,

eCIu COoS« =-%, T<a<
3n

2

3.YupocTure BeIpaKEeHUE:

()
Y (—)((;

cos(§+a)ﬂan(2n—a)

; 0)

cot (%nﬂr) +sin (m—a)

8sin10%c0s 10° *cos20°
cos50°

Bapuanrt3
1 HaiinuTe 3HaYE€HUE BBIPAKECHMUS:
a)sin(-2)x -
cos (=3); 6)

tan 60° cot 60°-7
2.Beraucaure cos @,

e sina =—-0,6, mw<a<

3m.
2 9

3.Y1upocTuTte BhIpakeHUE:
() (= ) sin(r-aycot(Lra)
( ) (— )tan(2ﬂ+10*cos(g—a)

24sin14%c0s 14° *cos28°
cos34°

a) ; 0)

Bapuanr4

1 HaiinuTe 3HaY€HUE BBIPAKEHMUS:
s . TC TC
Q) sin—* COS —*
) 3 6

TC.
tan bE

0)2 sin® + V3 cos3;

2. Bprumciure cos «,

n<a<3

ecimusina =0,8, 5

3.YnopocTture BhIpakeHHE

=)«
( ) (— )Cot(Zn—a)*sin(g_a)

32sin21°co0s21° % cos42°
cos 96°

) tan (‘%@a) +C0os (Tt+a)

6)

Tema 5.6Bpems BoinosiHeHusi — 30 MUHYT.

Bapuanrl

Bapuanr 2




C nmomorpio mpeodpa3zoBaHui

NOCTPOUTH Tpaduk GyHKIUU

y=- (%siw()x—g)+1u

3aMucaTh €€ CBOMCTBA.

C momotnpo mpeodpa3zoBaHu

NOCTPOUTH Tpaduk GyHKIUU

= Georfeg) -1

3amnucaTh €€ CBOMCTRBA.

Bapuanr 3
C nomomipto npeoOpa3zoBaHuil
MOCTPOUTH Tpaduk GyHKIHH
— . A
y= ésm@+§) lu

3armMcarh €€ CBOMCTBA.

Bapuanr 4
C nomotipio npeodpazoBaHuit

NOCTPOUTH TpauK GyHKINUU

- o)

3a1mcaTh €€ CBOMCTRA.

Tema 5. 9 Bpemst BoinosiHennst — 40 MUHYT.

Bapuanrl

1.Pemure ypaBHEeHue:

a) sin2x =—1; 6)cos0,3x =0; B) tanx =1
2.Haligure penieHust ypaBHEHUS:

a) ( 2(sinx)? +sinx -1 =0;

6V V3cosx+sinx €0; B)(tanx)? - tanx
3.Pemnre HEpaBEHCTBO:

a) sinX >%; 0) 2

COS X—< -

Bapuanr2

1.Pemmre ypaBHeHue:

a) sin3x =1; 6)cos0,7x =—1; B) tandx =1
2.HalinuTe penieHus ypaBHEHUS:

a) ( 3(sinx)? +sinx—4 =0;

0) cosX +sinx =0f B)(Janx)?—-2tanx+1 =0
3.Pemmte HEpaBeHCTBO:

a) sinX >-%; 0) cosx\/— \/;

Bapuant3

1.Pemure ypaBHeHue:

a) sin4x =0; 6)cos0,2x =1; B) tanbx =—1
2.Haiinure penieHus ypaBHEHUS:

a) ( 5(s)nx)?—2sinx -3 =0;

0) cosX —sinx = 0; (B)7 Janx)? - 2tanx +5 =0
3.PeninTe HEPaBEHCTBO:




SIS

a) sinX <-%; 0) cosxg

Bapuaunr4
1.Pemure ypaBHEeHuE:

a) sinbx =1; 6)cos0,4x =—1; B) tan2x =0

2.Haligure penieHus ypaBHEHUS:
a) ( 7(sinx)?—6sinx -1 =0;

0)

3cosx —2sinx =0; B)5(tanx)?+ 3tanx -8 =0

3.Pemmte HepaBeHCTBO:
a) sinX <%; 0) cosx

L8

Tema 1.1 Bpems BoinmosiHenusi — 30 MUHYT.

Bapuanr 1
1. Hns amcna 2+21
a)Haitnure Moyib;
0)Haiinure aprymMenr;
B) YKaxuTe CONpPsHKEHHOE;
r)YKaXuTe MpoTUBOIOI0XKHOE;
m)ITocTpoiite COOTBETCTBYOILIHMN
€My BEKTOp;
€)3anuimnTe TPUTOHOMETPUUYECKYIO
U TIOKa3aTenbHyIo hopmy;
2. BeimnoniHuTe A€MCTBUS:
a) (5-21) + (-3+i);
0) (-9+1)-(-5-41);
B) (7+21) (8-21);
r) (6+1):(12-41).

Bapuanr 2
1 J1nst uncna -4-+41
a)Haiinure Moyib;
0)Haiinure apryMenr;
B) YKaXuTe CONPSIKEHHOE;
r)YKaXuTe NpOTUBOMOI0KHOE;
n)ITocTpoiiTe COOTBETCTBYIOIIUM
€My BEKTOp;
€)3anuinTe TPUTOHOMETPUUYECKYIO
U TIOKa3aTenbHyIo (hopmy;
2. BeinosniHuTe A€CTBUS:
a) (4 -3i)+ (-3+51);
0) (-7+1)-(-2-31);
B) (2+31) (6-81);
r) (5+1):(15-31).

Bapuanr 3
1 Jl1st uncna 14V V3i
a)Halinure Moy ib;
0)Haiinure aprymenr;
B)YKaXuTe CONMpPSIKEHHOE;
') YKaXUT€e MPOTHUBOIIOI0KHOE;
m)IloctpoiiTe COOTBETCTBYIOLIUI
€My BEKTOD;
€)3anuimTe
TPUTOHOMETPUUECKYIO U
MOKa3aTeNbHYIO (hOopMY;
2. BeimonHuTE EUCTBUS:
a) (5 -61)+ (-3+71);
0) (-9+1)-(-3-21);
B) (3+21) (8-41);
) (7+1):(11-21).

Bapuanr 4
115t unca 1-V V3i
a)Hailinure Moyib;
0)Haiinure apryMeHr;
B) YKaxuTe CONpPSHKEHHOE;
r)YKaXuTe MpoTUBOMOI0KHOE;
n)ITocTpoiiTe COOTBETCTBYIOLINIA
€My BEKTOp;
€)3anuIuTe
TPUTOHOMETPHUUECKYIO U
NOKa3aTesIbHy0 GopMy;
2. BBINOJIHUTE AEUCTBUS:
a) (7 -2i)+ (-10+51);
0) (-8+21)-(-5-41);
B) (5+21) (3-51);
r) (6+1):(12-41).




Tema 7.1Bpems BpinosiHeHust — 30 MUHYT

Bapuanrl

1. Bpruucaute naTh ICPBBIX YJICHOB

Bapuant2

1. Beraucaute naTh IICPBBIX YJICHOB

1.Beruuciaure nsath IICPBLIX YJICHOB

IIOCJICEA0OBATCIBbHOCTHU

2
Yo ==+
n

2. Haiitu 1im3x +3;
W®¥ Tx-1

2
. x"-9
3. Bbluucaute: a)lim ;

x®32x +6
6)1%13‘/)( +4.

II0CJIE0BATEIbHOCTU 0CJIE0BATEIbHOCTU
_ nz - 1 . _3” = 1'
I T I T
3 2.
2. Hantu lim5x3—10; 2. Ha#tu lim 3x2 8;
W®¥ 3 43 w¥ xt -]
2
3.  Beuucinute: a)lim > 2x; 3. Bruucnure: a) 1im24x—+7;
x®2 x2 - 4 x®-0 x° - S5x +3
. 3
0)lim16- . 6)lim 3.
x®2 x - 2
Bapuant3 BAPHAHT Ne4

1. Beraucaute naTh INEPBLIX YJICHOB

IIOCJIEI0BATENBHOCTH
_2n+1,
Yo 2n-1
2
2. Haiitu limw;
Ww¥ o S5x” - 2x
. 2x+4
3. Bebruucaure: a) lim f ;
x®-2 x“ - 4
2
COS—p
0)lim—=.
*®2 3x -]

Tema 7.3 Bpemst BbInoJiHeHUs — 60 MUHYT.

Bapuant Nel




1.Haiinure mpou3BOAHYIO (QYHKIIUU:
a)y =5x3+7x-24; 6)y=VY V2x - 3; B)y=( (1-6x)7; )y=
sin4x — 3;

Dy= s Oy= WMGXI): ®)y=—7p 3y =t

Equation.3 »

2 Hoctponts rpaduk GpyHkmum: y = X° — 3x% + 4

3.C nomorpio popmyisr f o+ &X) = f (G
f’ (xp) Ax BbIMMCTIUTE MPUBIIMIKEHHO 5,012

4 Hapucysken3zo6paxéurpapuxynxuun? =/ (¥)
MKacaTeIbHAIKHEMYBTOUKECAOCIIUCCOM-A 1.
HaitnuresnaueHnenpon3BoiHON P yHKITUN JFix) grouke-tu,

Ly

5. Touka ABMKETCS MPAMOJIHHENHO 110 3akony (9 (1) = 3t% + t + 4.
OmnpeneuTecKOpOCTh  YCKOPEHUE TOYKH B KX Iblii MOMEHT BPEMCHHU.

Bapuant Ne2

1.Haitnure mpon3BoaHy0 GyHKITUU:

a)y =6x*-6x+4; 6)y=V V=-5x-3; B y=({1+W; ny=
sin3x —9;

Ny= sh(6-%) oy- WMEx+36); w)y—L 3)y=cigGx-t

);
Equation.3
2 Iloctpouts rpaduk GyHKIMK: Y = — x° + 3x + 2

3.C nomorpio popmynsr f Qo+ Ox) = f (xp)+
f'(x0) Axsvruucrumenpubnusicento,982,

4 Ha pucynke n3o6paxés rpaduk ¢pyakuun? = J (X)u kacaTensHas K HEMy B TOUKe
¢ abcruccori-+u. HaluresnaueHuenmpon3BOAHON B YHKITUH J1x)grouken,

i




4.Touka IBHKETCS MPAMOJIHHENHO 110 3akony (9 (#) = 44> + 8t + 14.
OrmnpeenuTe CKOPOCTh U YCKOPSHHUE TOUKH B KaXKIbIii MOMEHT BPEMEHH.
Bapuant3

1.Haiinure npou3BoAHYIO GyHKIHUU:

a)y=7x4 9x+43; 6)y=V V8x + 3; B)y=( (1 —3X)7; ry=
sin9x —1;

ny= s6+%3); ey= I(-2xH6); %) y=—r 3)y=tg(8X-%

X

);
Equation.3
2 Ioctpouts rpadguk GyHKIMK: y = — X° + 4x% — 4x

3.C momomipto popmyisr  ( ) f(Xo¥ AXX =Y (xq) +
f’ (xp) Ax BBIYUCTIUTE MPUBIIIKEHHO /24,1

4. Hapucynkensobpaxénrpadpukdynkmun? = J ()
MKacaTeIbHASKHEMYBTOUYKECAOCIIUCCON AT,

Haiimutesnayenuenponssoanoidynximu ./ (X) prouxe-u, ' i

1. Touxa mBHKETCS MPAMOIMHEHHO 1o 3akony (9 (f) =— 612 + 9 + 24.
Omnpenenanre CKOPOCTh U YCKOPEHHE TOYKH B KAKIbIii MOMEHT BPEMCHH.

Bapuant4
1.Haitgute mpou3BoiHY0 GyHKIIUH:
a)y =6x° +3x-93; 6)y=V V-3x-8; B)y=( (1+8%)7; ny=
sin7x + 1;

Ny= sh(6-3): ©y= 03 Wy-—% y=-cglxt

X

);
Equation.3
2 Ioctpouts rpaduk GpyHKIuK: y = Xx° + 6x% + 9x

3.C nomorpio popmynsr ) LG+ L&) ¥ f(xp) +

f'(xo) Axsbruucnumenpubnuxicenno~ 35,98,



4 Hapucynkeunsobpaxénrpapuxdynxmun = J(x)
MKacaTelbHasIKHEMYBTOUYKECAOCIIUCCOM-AL.

Haitnuresnauenuenpouspoauoiipynxuu ./ (X) prouxe-n,

5. Touka JBIKETCS IPAMOIMHEHHO 1o 3akony  (9(f) =— 71> + 10t — 14.

Onpenenure CKOPOCTh U YCKOPEHNE TOYKH B KaXK/bIi1 MOMEHT BPEMEHHU.

Tema 8.2 Bpems Boinosnenust — 40 MUHYT

Bapuanrl. Bapuant2.
1. Haiinute HeompeaeneHHbII 1. Halinute HeonpeaeeHHbIN HHTETpal:
WHTErpa:

a)[ [x°dx;6)[ [sindxdx; )

a)[ [x°dx;6) [ [ sin3xdx;B) [ - [~[Zax; af [7dv &)V
f%dx; a)f f8xdx; a)f\/_ f@dx;

f@dx;

2. Beruucnure uHTErpat:

a) [ ( [20Bx-Ddx; 6)f ( v
) ( [20x=-3de 6f (¥ [3Bx-2vx)dx af ()
fg(x—?)\/?)dx; a)f( ) f8(62x)dx; a)f ( )
f%(e?’x)dx; a) [ ( ) f%n(sinx)dx;

f S (sin2x) dx;

2. Beruucnure uHTErpat:

3.Brruucaure miomanb GUrypsl
3.Boruncnute miuomaas GUrypol OrpaHMYEHHOM JIMHUAMU: Y = -X* +1,

OrpPaHUYEHHOM TMHUAMM: ¥ = X +1, 0
y=u.

x=-1,x=1,y=0.

Bapuant3. Bapuanr4.



l. Haitgure HEOIPEICIICHHBIN

WHTErpa:

a) [ [x¥dxp) [ [ cos2xdx)

f—f?—(dx; a)ff?)xdx; a)f\/_
f@dx;

2. BeluncnIuTe HHTErpal:
) ( [2,0x=3)dx;
[3(6x =) dx:

Jo(e)dx;
f a (sin3x) dx;

6) [ (
a)[ (
a)[ (

3.Beruucaure  miomanb  QuUrypsl

OrpaHMYEHHOM JIMHUAMU: Y = X> +2;

x=-2,x=2,y=0.

o«

1. Haitgute HeonpeaeIeHHbIN HHTErPall:

a)[ [x°dx;6) [ [sin0,2xdx;s) [ -
fgdx; a)[ [6Xdx; a)[V
f\/ﬁdx;

2. Berunciaure UHTErpa:

A ([2(Hx+3)dx 6)
WXX—%&)dx; a)f ( )
f%(eSx)dx; a)f ( )

IK (sin(—2x) dx;

3BpruncnuTe miomaas GUrypbl
OrpPaHUYEHHOM JIUHUAMH: Y= -X +2,

y=0.

Tema 9.1Bpems BoinoJsiHeHusi — 40) MUHYT.

Bapuanrl

1.J1an xy0 ABCJAB,C /.
Touku K, M, Q 1exkaTt COOTBETCTBEHHO
Ha otpeskax: I/1;, CC; u B|C,;. Touka
Ruexur na npssmont JIC. Haiinure:

a) TOUKY MepeceyeHus npsIMon
KM u rimockoctu ABC;

0) Touky mepecedeHus
IUIOCKOCTEH A]B]Cl )41 ABB];

B) HazoBure Touku,
npuHanexanme miockoctu JCC, .

2. Tpeyronbuuk ABC u kBaapar
AEFC He nexaT B 0JJHOH IIOCKOCTH;

Touku K u M — cepenunsl

Bapuanr2

1.lam ky6 ABCIAB,C,/;.
Touku K, M, Q 1ex)aT COOTBETCTBEHHO
Ha orpeskax: /1;, CC, u B|C,;. Touka
Ruexur na npsmoit JIC. Haligure:

a) TOUKY MepeceyeHus npsIMon
QB u mnockoctn ABC;

6) Touky nepecedenus
mnockocre A1 B,Cyu AC/;.

B) HazoBure Touku,
IpuHaIexanme miockoctuA B C;.

2.KBaapar ABCJ] u tpanenus
KMNL He nexaT B OJHOM INIOCKOCTH;

Touku A u [] — cepennnbl



otpe3koB AB u BC cOOTBETCTBEHHO;

a)Jlokaxute, uto KM
napaienbHo EF,

0) Haitnute KM, eciiu AE = 8cwm.

Bapuant3

lﬂaH KY6 ABCI[AlBlClI[l

otpe3koB KM u NL cooTBETCTBEHHO;

a)Jloxaxute, yto KL
napamiensHo BC,

0)Haiiqure BC, ecu

KL = 10cM,MN= 6 cmMm.

Bapuanrt4

1I[3H KY6 ABCI[AIBICLZ[I

Touku K, M, Q nexar coorBerctBeHHO Touku K, M, Q mexaT COOTBETCTBEHHO

Ha otpe3kax: /1, CC,; u B;C,. Touka
Ruexxut na npsimont JIC. Haiinure:

a) TOUKY MepecedyeHus mpsMon
BQ u mnockoctn A 1B,Cy;

0) Touky nepeceueHus
miockocreit ABC u BB,C;,

B) HazoBure Touku,
pUHAAIEKAIINE INTOCKOCTHAA /1.

2. Touku A,B,C u /I He nexart B
onaHoM miockoctu. Touku E,F.M u K —

cepeaunsl otpe3koB AB, BC, CJI, A/l
COOTBETCTBCHHO ;

a)loxaxute, uto EFMK —
napauieorpamm;

6) Haiinure nepumerp EFKM,
ecau AC =6 cm, BJl = 8 cwm.

Ha otpe3kax: /1, CC, u B;C,. Touka
Ruexur na npssmon JIC. Haligure:

a) TOUKY MepecevyeHus MpsMon
KM u mimockoctu ABC;

0) Touky nepeceueHus
miockocreid A1BC,u ABB;.

B) HazoBute TouKH,
npuHaiexanme miockoctu ACCy.

2.KBagpar ABC/] u Tpanenus
KMNL He nexaTt B OqHOU INTOCKOCTH.

Touku A u [] — cepenunbl
otpe3koB KM u NL cooTBETCTBEHHO;

a)Jlokaxure, yto KL
napasuiensHo BC;

0)Haiiqute BC, ecu

KL = 10cM,MN= 6 cMm.

Tema 9.2Bpems BpinosiHeHust — 20 MUHYT



Bapuanrl.

1.Hapucyiite mapauienenurnesn
ABCJIAB,C/1,. HazoBure Bce
BEKTOPHI, 00pa3oBaHHBIC peOpaMu
napasuiesienuneaa, KOTopble:

—

a) IPOTHUBOIOJIOKHBI BEKTOPY
;  AB;

—_—

0) paBHBI BEKTOPY -  ;

—_—

O0603HaYbTE BEKTOPHI
C.4, BA; ALl uepes

——»—>_> -
a, b, c. I300pa3ute Ha PUCYHKE

- o
— > 2,

BEKTOPBI - b,

—
e

—_—— ——>

a+ -~ a.

b

Bapuant3.

1.Hapucyiite mapauienenurnes
ABCJIAB,C,/1,. HazoBure Bce
BEKTOpPHI, 00pa3oBaHHBIE peOpaMu
napasuiesienuneaa, KOTopble:

—

a) MPOTUBOTIOJIOKHBI BEKTOPY
: A1B.

—

0) paBHBI BEKTOPY A1A1;

O003HauUbTE BEKTOPHI

Clﬂ-l, BA; Al uepes
375, ¢. U306pasute Ha pUCYHKe

— - -
BEKTOPHI - + b,

—

a.

—
 —

Ly > ———

—-a- +

b

Bapuanrt2.

1.Hapucyiite mapauienenumne
ABCJIAB,C,/1,. HazoBute Bce
BEKTOPBI, 00pa3oBaHHBIC peOpaMu
napajuiesienuneaa, KOTopble:

—

a) NPOTHUBOIIOJ0KHBI BEKTOPY

—_— ——
. .
5 5

—_——

0) paBHBI BEKTOPY ;
C1B.

O003Ha4YbTE BEKTOPHI

C.14;, BA; AL uepes

a, b, ¢. VI306pasute Ha PHCYHKE

—_—

BEKTOPHI +

—
—_—

- o
2, ., —> — >

b, a- - a.

Bapuanr4.

1.Hapucyiite napauienenumnes
ABCJIAB,C,/1,. HazoBute Bce
BEKTOPHBI, 00pa3oBaHHBIC peOpaMu
napajuiesienuneaa, KOTopble:

—

a) IPOTHUBOIIOJI0KHBI BEKTOPY

—_— ——
.
>
—_—

0) paBHBI BEKTOPY ;

—_—

O003HaubTE BEKTOPHI
C,0, BA; All uepes

ﬂ—>_) -
a, b, c. U300pa3ure Ha pUCYHKE

BEKTOPBI - b at - a.

—>
—



Tema 10.2Bpemvs Boinosinenunst — 40 MUHYT

Bapuanrl

1.IToctpouts BekTop { C {3; 3

5,2}. OnpenenuTe €ro JUIMHY.

2.HaiiTu ckansipHoe

npoussesieHue BeKTopos {  a{3; — {

1,8}n b{3,9; - 2}.

3.BeramciuTe yroa MexIy
npssmbiMu AB u CJ1, eciiu A(3;-2;4),
B(4;-1;2).C(65-3;2),(7;-3;1)

4.J1aHbl BEKTOPBI | } _E){{—

1,2,0} b{0; - 5; - 2} ¢{2;1; — 3)
Haiinnre xkoopanHaThI

Bapuanr2

1.IToctpouts BexkTop { C {4;— ]
3; — 2}. Onpenenure ero JUIHHY.

2.Haiitu ckansipHoe
TIPOM3BEICHIE BEKTOPOB | a{3;- {
7;2}n b{-3;7;2}.

3.BBIYUCITHTE YTOI MEXIY

npsimbiMu AB u CJI, ecniu A(5;-8;-1),
B(6;-8;-2),

C(7;-5;-11),1(7;-7;-9)

4.JlaHEI BEKTOPBI | } _Zl)){{—
2;6;1}b{0;5; -3} c{2 —;4;, - 3}

BekTopa p =3b-2" a4 C. Haligute koopauHATHI
BekTopa P =2b+4" 4 ="2C.
Bapuanrt3 Bapuant4

1.IIocTpouTb BEKTOp {
5){5;5; —4}. Onpenenure €ro JUIAHY.

2.HaiiTu ckansipHoe
TIPOU3BEICHHE BEKTOPOB  { }
a{5;1;-3}nb{3-;2;1}.

3.BBIUKCIIUTE YTOJ MEXKIY
npsameiMu AB u C/1, eciin A(1;0;2),

}

1.IToctpouts BekTop { C {— }
3;4;2}. Onpeienute ero JUIHHY.

2.Haiitu ckansipHoe
TIPOM3BEIEHHE BEKTOPOB  { a{9; - {
1,0}n b{-3;2;4}.

3.Beramciure yroyi Mexmy
npssmeiMu AB u CJ, ecnu A(-6;-15;7),




B(2;1;0).C(0;-2;-4),[1(-2;-4;0)

1 }
a{5;—2,0}b{0; - 7,2} c{-2;5; - 3}
Harinure koopauHatsl

4.J1aHbI BEKTOPBI |

BEeKTOpa P = 75 27 a+3c.

B(-7;-15;8).C(14:-10;9),]1(14:-10;7)

4.JlaHb! BEKTOPBI | } _){
a{1; -2;10} b{10;5;3} c{- 2;1;5}
Harinnre koopauHaThI

- —

BCKTOpa P

-

56" 7+ 2.

Tema 11.3 Bpems BbinosiHeHust — 60 MUHyT

Bapuanrl

1.B npaBWIBHON YETHIPEXYTOJBHON
nupamuge SABCJI Touka O — ueHtp
ocHOBaHus, S BepmuHa, SO = 10, B/
=48. Halinute 60xoBOE pedpo SA.
OO0beM U MOBEPXHOCTh JIAHHON
MAPAMHUJIBI.

2. B npaBUiIbHOM TPEYTOJIBHOM
nupamugie SABC mennanbl OCHOBaHMS
nepecekarorcs B Touke R. [lmomans
tpeyronbarka ABC paBHa 30, 00bem
nupamubl paseH 210. Haingure nnuny
orpeska RS.

3. B npsaMOyToapHOM Napajuiesienunene
ABCJIAB;C;/1; u3BectHo, uto JIC=
v V159, BB,=1, A J1,=3, Halinute
nnuHy auaroHains AC, miomasib
MOBEPXHOCTH U 00BEM
ATOronapasiesenurea.

4.Haitnutre 00beM MHOTOTpaHHUKA,
M300paXEHHOT'0 Ha pUCYHKe(BCe
IBYI'PAHHBIE YIJIbl MHOTOTPAaHHUKA
MpsMBIE).

Bapuant Ne2

1.B nmpaBWIBHON YETHIPEXYTOIBHON
nupamuge SABCJI Touka O — ueHTp
OCHOBaHu4, S BepunHa, SO = 24, B/]
=20. Halinute 6oxkoBoe pedpo SC,
00BbEM U TOBEPXHOCTh JAHHOU
MUPaAMU/IBI.

2. B npaBunbHOM TpEYroabHOU
nupamugie SABC meauaHbl OCHOBaHUS
nepecekarorcs B Touke N. [Liomans
tpeyronbanka ABC pasna 13, 00bem
nupamMuel paBeH 278. Haiinure niuHy
otpe3ka NS.

3. B npsimoyronsHOM
napamnenenunene ABCIAB,C, /1,
m3Bectro, uro  J;,C=V V103,
AA =3, A J1,=3, Haiiqute nnuny
muaroanu C; A, miomanib
TIOBEPXHOCTH U 00BEM
ATOTOMNapasieenunea

4.Haiimute 00beM MHOTOTpaHHHKA,
M300paXKEHHOI'0 Ha pUCYHKe(BCE
JBYTPAHHBIE YIJIbl MHOTOIPAaHHHUKA
psIMBIE).




) pe—— —

5. uaronans kyOa paBHa 3. Haiigure
IJIOIAJb €r0 IIOBEPXHOCTH.

Bapuant Ne3

1.B mpaBWJIBHON YETHIPEXYTOJIBHOM
nupamugie SABCJI Touka O — 11eHTp
ocHoBaHus, S BepmuHa, SO =7, AC
=48. Halinute 60xoBoe pedpo SB,
00BbEM U TOBEPXHOCTh JAHHOU
nUpamMubl.

2. B mpaBWIBHOW TPEyTrOJbHOU
nupamuge SABC menuanbsl OCHOBaHMS
nepecekarorcs B Touke P. [1nomans
tpeyronbarka ABC paBHa 8, 00beM
nupamuiel paBed 48. Haiiqure ninvuny
otrpeska PS.

3. B npssMoyroiasHOM
napamnenenunene ABCHAB;C /1,
W3BECTHO, YTO I[1C1=\/_ \/1_85,

AA =2, A1 1,=6, Haitqute nnuny
nuaronanu C;A,miomajib HOBEpXHOCTH
1 00bEeM dTOromnapauieseIumneaa

4.Hatinure 00beM MHOTOTpaHHHUKA,
n300paXEHHOT'0 Ha pUCYHKe(BCe
IBYTPAHHBIE YTJIbl MHOIOTPAHHUKA
IpSIMBIE).

T T L

5.lnaronans kyOa paBHa 4. Haiinure
IUIOIIAb €r0 IOBEPXHOCTH.

Bapuant Ne4

1.B npaBUJIbHON YETHIPEXYTOJIBHOM
nupamugie SABCJI Touka O — 1ieHTp
ocHoBaHus, S BepmnHa, SO = 24, AC
=14. Hailinute 6oxoBoe pedpo S/,
00BbEM M TOBEPXHOCTh JAHHOU
MAPAMHUJIBL.

2. B mpaBWIBHOW TPEyTrOJbHOU
nupamugie SABC mennansl OCHOBaHHS
nepecekatorcs B Touke O. [Lnomans
tpeyronbarka ABC paBHa 7, 00beM
nupamuiel paBed 28. Haitqure ninvny
otpeska OS.

3. B nmpsaMoyToasHOM Tapajuiesienuneie
ABCJIAB,C /I, m3BectHo, uto JC=
v V117, AA,=6, A J1,=4, Haiinure
mnHy nuaronanu AC, miomanb
MOBEPXHOCTH U 00BEM
ATOTOMNapasieienune/a.

4.Haitnute 00beM MHOIOTpaHHUKA,
M300paXKEHHOT0 Ha pUCYHKe(BCe
JBYTPAHHBIE YTJIbI MHOTOTPaHHUKA
MpsIMBIE).



6. lnaronans kyOa paBHa 5. Haiinure
IUIOIAb €0 OBEPXHOCTH.

J P— _————

6. lnaronans kyOa paBHa 6. Haiinure
IUIOIIAb €0 TOBEPXHOCTH.

Tema 11.9 Bpems BbInoTHeHUs1 — 25 MUHYT

Bapuanrl

1.Beicora konyca paBHa 10, a

auameTp ocHoBanus -48, Haitgure

o0pa3yroIyro KoHyca.

2. JluaroHajib OCEBOIO CEYCHMS
uuiavMHIpa paBHa 48 cMm. Yron Mexnay
TOM JAMaroHanbld U  oOpa3zyrouen
muauaapa pased 60°. Haiinure BeICOTY

U pajnyc MWIMHPA.

Bapuanrt3

l.BeicoTa koHyca paBHa 7, a

avaMeTp ocHoBaHus -48, Haiigure

o0pa3yIolyIo KOHyca.

2. JlmaroHajib OCEBOIO CEUYEHUS
nuwinHApa paBHa 48 cMm. Yron Mexay

TOW JUaroHaibld M  oOpa3yromen

Bapuanr2

1.Beicota koHyca paBHa 24, a
nuametrp ocHoBanus -20, Haitgure

o0pa3yroIyro KOHyca.

2. JluaroHajib OCEBOrO CEUYCHMS
UUIMHIpa paBHa 24 cMm. Yron Mexay
TOW JAMaroHanbild U  oOpazyrouen
muauHapa pased 60°. Haiinure BBICOTY

U pajnyc HMWIMHPA.

Bapuaunrt4

1.Beicota koHyca paBHa 24, a
JuameTp ocHoBaHusi -14, Haiigure

o0pa3yIolyto KoHyca.

2. JlnaroHalib OCEBOrO CEUYEHUS
nWInHApa paBHa 48 cM. Yroa Mexay

TOW JMAaroHalbld U  oOpazyrouen



muauaapa pased 30°. Haiinure BBICOTY

U painycC HUIMH/PA.

umuHapa pasen 45°. Haligure BBICOTY

U painycC UWIMH]IPA.

Tema 11.11 Bpems BbinoJiHeHus1 — 40 MUHYT

Bapuanrl

1. IIpssMOyTrOnBHBIN  TPEYrOJBHUK  C

KatetTaMu 6 cM U 8 CM BpamarT
BOKpPYI' MEHBIIEro Karera. Brruuciure
IUIOIIA A OOKOBOH u TOJTHOU
MMOBEPXHOCTEH, 00BEeM 00pa30BaHHOTO

IIpHU 5TOM KOHYCA.

2. HuauHap ¥ KOHYC HMEIOT ofIiee
001y10
Breluucnure 00beM IWIMHJPA,

OCHOBAHHUC u BBICOTY.

eCIn
o0BeM KoHyca paseH 40.

3. Ilmomane OospmIOTO Kpyra miapa

2

paBeH 3 cm°. Haingure mmomans

MOBEPXHOCTH I11apa U €ro 00beM.

4. I[Inomanes  oceBOro CEUYCHHUS
umnuHapa pasHa 4 M2 Hailigure
IUIOIIab OOKOBOH MOBEPXHOCTHU
AIHHAPA.
Bapuanrt3

1. IIpsiMOYTrONbHBI ~ TPEYrOJBbHUK  C

Bapuant2

1.IIpsIMOYTONBHBI ~ TPEYTOJBHHUK  C

KatetaMu 3 cM U 4 CM BpamarT
BOKPYI' MEHbBIIEro Karera. Brriumciure
IJIOIIA N OOKOBOH u ITOJTHOU
MOBEPXHOCTEH, 00BEM 0O0pPa30BaHHOTO

IIpH1 5TOM KOHYCaA.

2. HuauHap ¥ KOHYC HMEIOT o0Iiee
o01IyI0
Beruucinure o0beM IWIMHIPA,

OCHOBAHHC nu BBICOTY.

eciu
o0BbeM KoHyca paseH 30.

3. Ilmomane OonbpmIOTO Kpyra Imapa

2

paBeH 5 cm°. Haigure momans

MOBEPXHOCTH I11apa U €ro 00beM.

4. Ilmomags  OCEBOTO  CEYEHUSs
umiuHapa paBHa 8 M2 Haiigure
wiomaas  OOKOBOM  MOBEPXHOCTH
UUIUHAPA.
Bapuant4

1.IIpssIMOYTONBHBIIT ~ TPEYTOJBHHUK  C



katetaMu 3 cM U 4 CM BpamarmT
BOKpYT OOJIBIIIETO KaTeTa. Berauciaure
TUIOIIA TN OOKOBOM u IIOJTHOM
MOBEPXHOCTEH, 00BEM OOPA30BAHHOTO

IIPU 3TOM KOHYca.

2. IlmnuHOp ¥ KOHYC HMMEIOT oOmiee
OCHOBaHHE U  OOIIYyIO

Brruucnure o0beM MIIMHAPA,

BBICOTY.
eciiu
o0BeM KoHyca paseH 50.

3. Ilnmomane OoJybLIOTO Kpyra miapa

2

paBeH 8 cMm°. Haligure nonaas

ITOBCPXHOCTH 1Iapa U €TI0 00BeEM.

4. [Tnomane 0CEBOTI0 CEUCHUI

nuiaMHApa paBHa 12 M2 Haiigure
IUIOIIAb OOKOBOM MTOBEPXHOCTH
AJTAHIPA.

KaTeTaMu 6 cM U 8 CM BpalarT
BOKpYT OoJjbIiero karera. Berauciaure
TUIOIIA AU OOKOBOI u MMOJIHOU
MOBEPXHOCTEH, 00BEM OOPa30BAHHOTO

IIPU 3TOM KOHYca.

2. llunuHap ¥ KOHYC HMMEIOT oOuiee
OCHOBaHHWE U  OOIIyIO

Breruncnure o00beM MWIMHApPA,

BBICOTY.
eciu
o0BbeM KoHyca paseH 70.

3. Ilnomane OoyblIOrO Kpyra Iapa

2

paBeH 9 cm°. Haiigure 1iomaab

IMOBCPXHOCTH 1Iapa U €1o 00BeM.

4. [Iimomane 0CEBOTO CEeUEHUA
uuaMHapa paBHa 16 M2 Haiigure
IUIOIIA/Th OOKOBOH MIOBEPXHOCTH
AJTUHIpA.

Tema 13.1Bpems Boinosanenust — 30 MUHYT

Bapuanrl

1.CropKUMHUCIIOCO0aMU

I'ICJ'IOBCKaMOI‘yTIf)aSMCCTI/ITBCSIH.?I,IICTBIpéXMCCTH

oricKaMenke?

2.13 30 y4yacTHUKOB cOOpaHus HaJ0 BHIOPAThH

npeaccaarcisl 1 CCKpeTapA. CKoIbKUMU
croco0aMu 3TO MOKHO C,ZIGJIaTB?

3.B knacce 7 4en0BeK yCIEIIHO 3aHUMAaI0TCA
MaTteMaTukoi. CKOJIbKUMHU CITIOCOOAMU MOKHO

BBIOpaTh U3 HUX JIBOUX JUIS YUaCTHS B
MaTeEMaTUUYECKOU onuMIuae?

Bapuant2

4 1.Kypbep nomkeH pazHecTd B 7
pa3IMyYHbIX yupexaeHnid. CKOJIbKO
MapIIPyTOB MOXET OH BbIOpaTh?

2.Ha cranuuu 7 3amacHbIX MyTeH.
CKOJIBKUMH CIIOCO0aMHU MOKHO
paccTaBUTh Ha HUX 4 moe3aa?

3. YVyammmces gaau crmcok u3 10
KHUT, KOTOPbIE PEKOMEHTYETCS
MIPOYUTATh BO BpEMS KaHUKYJI.
CKOJIBKMMU CTIOCO0aMU yUEHUK

Bapuanrt3

1.CxonbKoO miecTU3HAYHbBIX yucen (0e3

MOBTOPEHHUS LU(PP) MOKHO COCTABUTH U3 LUDP:

MOKET BBIOPATh U3 HUX 67

Bapuanr4

1.CKOJIbKO MIECTU3HAYHBIX YHUCE
(0e3 moBTOpeHus U(pP) MOKHO



1,2,5,6,7,8? coctaButh u3 1udp: 0,2,5,6,7,8?

2.CKOJIbKUMH crioco0aMu 6 CTYJICHTOB, 2. Ha crannuu 8 3amacHbIX IMyTeEH.
CHAIOIINX PK3aMEH, MOTYT 3aHITh MECTA B CKOJIbKUMU CIIOCO0aMU MOKHO
ayIUTOpPUHU, B KOTOPOH cTOUT 20 OAMHAKOBBIX  PACCTaBUTh Ha HUX 3 moe3aa?
CTOJIOB?

3.B kiacce 9 4enoBeK yCIelHO
3.B kiacce 8 4enoBEK YCIEIIHO 3aHUMAKOTCS 3aHUMAIOTCSI MAaTEMATUKOM.

mareMaTtukoii. CKOJIbKUMHU crioco0aMu MOKHO  CKOJIBKMMM CIIOCOOaMu

BBIOpATh U3 HUX TPOUX JJISl y4acTHA B

o MOKHO BBIOpATh M3 HUX JABOUX JIJIs
MaTEMAaTUUYECKOU OJIMMIIHaaE?

y4acTHsl B MATEMATUYECKON

OJIMMIINAAC

Tema 13.4Bpemst BoinosHenust — 20 MUHYT

Bapuanr 1

1.B cbopnuke 6mneroB o ¢usnke Bcero 30 OuneToB, B 6 U3 HUX BCTpPEUACTCS
BOIIPOC 10 MexaHuke. Haliaure BepOATHOCTH TOTO, YTO B CIIYYaiiHO BHIOPAHHOM
Ha ’K3aMeHe OUJIeTe CTYIEHTY JIOCTAHETCS BOIPOC M0 MEXAHUKE.

2.3a/1aH 3aKOH paclpeIeseHns TUCKPETHOM ClIy4alHOW. BrrancinTs
MaremaTtnueckoe 0XKHIaHuE, TUCIEPCHUIO U CPEIHEE KBAIPATUUECKOE

OTKJIOHEHHE.
X -2 -1 2 3 4
P 0,3 0,3 0,1 0,2 0,1
Bapuanr 2

1.B cbopnauke 6mnetoB mo reorpaduu Bcero 25 6minetos, B 12 u3 HUX
BCTpEYAETCs BOMPOC, Kacaromuics EBpasun. Haliqure BEpOSTHOCTH TOTO, YTO B
CJIy4aiilHO BHIOpAaHHOM Ha K3aMEHE OWJIETE CTYJIEHTY JOCTAaHETCS BOMPOC,
Kacaromurcs EBpasun.

2.3a/1aH 3aKOH paclpeIeeHNs TUCKPETHOM CIIy4alHOW. BrrancinTs
Maremarnueckoe 0XKHIaHuE, TUCIEPCHUIO U CPEIHEE KBAIPATUUECKOE

OTKJIOHEHHE.
X 1 2 3 4 5
P 0,2 0,1 0,3 0,2 0,2
Bapuanr 3

1. B cOopHuke 6uineToB 1o mateMarrke Bcero 40 Ousneros, B 8 U3 HUX



BCTPEYAETCs BOIIPOC 10 TPUrOHOMETpUM. Haliure BEpoATHOCT TOTO, UTO B

CJIy4aifHO BHIOpaHHOM Ha dK3aMeHe OWJIeTe CTYJCHTY HE JTOCTAaHETCS BOMPOC IO

MaTCMATHUKE.

2.3a/1aH 3aKOH pacrpeieNICHUs TUCKPETHOM CilydyailHOW. BeuncinuTh

Marematudeckoe okuaaHue, TUCIIEPCHIO U Cpe/IHEE KBaJpaTUUECKOe

OTKJIOHCHHE.
X -3 3 2 5 6
P 0,1 0,3 0.2 0,2 0,2

BapuaHT4.

1.B yemnmoHare mo rMMHACTUKE Y4acTBYIOT 36 cnopTcMeHoK: 6 u3 ['epmanuu, 3

n3 @panuuu, octanbubie u3 Poccun. [lopsaok, B KOTOPOM BBICTYIIAOT

TUMHACTKHU, OTpeiensieTcs xxpedueM. Haliiute BEepoITHOCT TOTO, UTO

CHOPTCMEHKA, BBICTYyNAIOIIAs IEPBOil, OKaxkeTcs u3 Poccun.

2.3a/1aH 3aKOH paclpeeNICHUs TUCKPETHOM ClIydyailHOW. BeuncinThb

MaTteMaTuyeckoe 0KUJIaHue, JUCIEPCHUIO U CPEHEE KBaIPATUIECKOE

OTKJIOHEHHE.
X -4 3 1 -2 6
P 0,1 0,3 0.2 0,2 0,2

Tema 14.2Bpems BbinosiHeHus1 — 40 MUHYT

Bapuanrl

1 .Haiigure Hanbosbliee 11e10e
pEIIeHIEe HEPABEHCTBA

QD G

3 <
(2%+1)(x-3) ~

7

2. Haiinute HauMeHbITUN KOPEHb

(=

ypaBHeHI/IH(

16) V4 —x =0;

3. Haitaute cymMMy HaMMEHBUIETO
MIOJIOKUTENBHOIO U HAaMOOJIBILIETO

Bapuanr2

1. Haiinure HanMeHblIee 1IeJI0€
pelIeHre HEPaBEHCTBA

() D

3 >
(7*+2)(2x-5) ~

7

2. Haiinute HanOOJbIINi KOPEHb

Vv 34-x2 =0,

YPaBHEHUS

3. Haiimure cyMMy HaMEHbILIETO
MOJIOKUTEIBHOTO U HanOOJIBILIErO

OTPULIATEIBHOTO KOPHEW ypaBHEHUS




OTPUIATEILHOTO KOPHEH YpaBHEHHUSI glogasinx — 1
36l086sinX — 1

Bapuanr 3 Bapuanr 4

1. Haiinute nmpousBeieHre 1. Haligure HanMeHbIIIEE IIEI0€
LICJIOYMCIICHHBIX PEIICHNI HEPABEHCTBA pEIliCHHE HEPABEHCTBA

2 . ( )

<0; 4
2X—4)(x-5 - * .
() HE40eH) ETTR

2.Haiinure cyMMy KOpHEU

(e

16) V12 + 4x — X2 = 0;

2. Haninure cyMMy KOpHEH

(x2-16) V-5 +4dx +x2 =0

3. Haitgute cymMMy HaMMEHBIIETO

3. HaH'HI/ITe CyMMY HaUMCHBIICTO MTOJIOKUTEIBHOTO M HAMOOJIBIIIETO

MTOJIOKUTEIBHOTO M HAMOOJIBIIIETO OTPHUIATEIEHOTO KOpHeﬁ ypaBHEHMUsI

OTPULIATENILHOTO KOPHEH YPaBHEHUS p5logscosx _ 1
16log4cosx =1 B

KommuiekT 3a1annii 1/ IPoOBeIeHUs PY0es;KHOT0 KOHTPOJIS

Bpems BoinosiHeHust — 30 MUHYT

BAPUAHT 1
1 IIpousBoauas GpyHKIms y=3X* paBHa:
A) %x3 B)I2x)  B)3x T)dx
2. YcTaHOBUTE COOTBETCTBUE MEXKIY (DYHKUMAMU (ClIeBa) U MPOU3BOIHOM
(cpasa)
A)y=a* 1. a*lna
b)y=¢* 2.¢*
B) y =x" 3. nx"!

4. xa*!
3.IIpoussoanas GpyHkuun y=(2x-5)* paBHa:

A) 8(2x-5)  B) 42x-5 B) (2x-5 T) 2(2x-5)}

4.YrnoBoii Ko3(ppuuueHT KacaTeabHOM, MPoBeAeHHON K Tpaduky QyHkuu y=f(x)
B TOUKE ¢ abCLUCCOl Xo=-1 paBeH 2, Toraa 3Ha4enue npoussoaHoii f'(-1) pasHo ...



5. Touka gBmxkeTcs 1o 3akoHy  S(t) =t - 2t> + 5. Torma CKOPOCTh JBHKEHHS
TOYKHU B KaKIbIA MOMEHT BPEMEHH t  paBHa:

A t -2t B) 3t -4t +5 B) 32 -4t I) 6t -4

6.TouKa JBMKETCS IPAMOIMHENHO M0 3aKoHy S(t)= 6t+t2. Torma ycKopeHUe TOUKH
B KaXKIblii MOMEHT BPEMEHH t paBHO

A)6-2t  B)2t B)2 T)32-1/3 ¢

7. B kaxol Touke UHTEepBaja (a;B)
f1(x)>0, 3mauur Ha wunTepBane (a;B) pyHkuus f(x)
A) Bo3pacTaet b) yoniBaeT B) nepuoanueckas I') uyerHas

8. DyHKIMS  y =x’- 4x+5 HMMEET KPUTUYECKYIO TOUKY X =

BAPUAH2
1. IIpon3BoaHas GpyHKIMH y =2* paBHA:
A)2*  B)2In2  B)2*Inx r)%
n

2 YCcTaHOBUTE COOTBETCTBUE MEKY QYHKIUSMHU (ClIeBa) U MPOU3BOAHOM (CrpaBa)
A)y=cosx l.—sinx
b) y =sinx 2.cos x

1

B) y =tgx 3.
cos’ x Equation.3

1

4. — _
sin” x Equation.3

3. IlpousBoanas GpyHkuuu y= (-6x+4)° paBHa:

A) (-6x+4)* B) 6(-6x+4)°  B)30(-6x+4)* T) -30(-6x+4)*



4.YrnoBoii Kod(pPUIMeHT KacaTeabHOM, MPOBEACHHON K TpaduKy QPYHKIUU y=

o 1 o 1
f(x) B TOuke ¢ abcIuccoi Xo== paBeH -3, Torjia 3Ha4YeHUue MPOU3BOIHOM fl(—E)

paBHoO ...

5. Touka ABMKETCH 110 3aKOHY

S(t) =t + %2+ 3t Torga CKOpOCTh ABUKEHUSA TOUYKH B KAXKJIbII MOMEHT
BpeMeHN t paBHa:

A) 3t +t+ 3 B) 3t +%t+3 B)3t2+t TI)e6t+1

6. Touka ABHXKETCS MPIMOJIMHENHO 10 3aK0oHY S(t)=t> — 8t + 4. Toraa yckopeHue

TOYKHU B Ka)KI[BIﬁ MOMCHT BpeMCHI/I t paBHO
A) -2 B) 2t -8 B)2 )0

7. B kaxmol Touke UHTEpBaia (a;B)
f1(x)>0, 3mauwur Ha wunTepsane (a;B) Qynkuusa f(x)

A) uyerHas b) yOsiBaer B)nepuonuueckas I")Bo3pacraer

8. DyHKHMS  y =3x’-12x+2 HMEET KPUTHUUYECKYIO TOUKY X =

BAPHAHT Ne3
1.ITpon3BoHast GyHKINN y=e*paBHa:
A) & B) e*lnx B )0

In x

2.YcTaHOBUTE COOTBETCTBUE MEXKAY (DYHKIMSIMU (ClIeBa) U TPOU3BOAHON

A)y=tgx l. —
COS X
b) y=ctgx 2. - ,12
Sin- x
B) y=cos x 3. —sin x
4. sinx

2x+3

3. [IpousBoanHas ¢pyHKIUU y=e~*" paBHa:

A) 262X+3 B) e2x+3 B) 262X1—‘) eQx



4. YrnoBoii ko3 PUIMEeHT KacaTeabHOM, MPOBEACHHON K TpaduKy QyHKIIUU
y=f(x) B Touke ¢ abcuuccoit xo=0 pasen 1, Toraa 3nauenue npoussoaHoii f1(0)
PaBHO ...

5. 3. Touka ABMKETCS MO 3aKOHY

S(t)=2t> +2t> -4 . Torma CKOPOCTb IBMKEHHS TOUKHU B KAXKIbIA MOMEHT
BpeMeHH t paBHa:

A) 6t -4t B) 6t> +4t B) 6t +4t - 4 I 6t + 4

6. Touka ABKETCS MPAMOIUHENHO 10 3aK0oHy S(t)= 5t —t* + 1. Torma yckopenue

TOUYKHU B Ka)KI[BIﬁ MOMCHT BpCMeHI/I t paBHO
A)4 B)3 B) -2 )2

7. B kaxmol Touke uHTEpBaia (a;B)
f1(x)<0, 3mauwmr Ha wunTepsane (a;B) Gynkuusa f(x)

A)  yeTHad b) nepuonuueckas B)yowsBaer I') Bo3pacraer

8. DyHKIMSA y =x’-8x+4 HMMEET KPUTHUYECKYIO TOUKY X =

BAPUAHT 4
1. [IpousBoaHas GyHKIUU: y=2COSX paBHA:
A) 2cosx b) sinx B) —cos x I') -2sinx
2. YcTaHOBUTE COOTBETCTBHE MEXY QYHKUUAMHU (CIEBA) U IPOU3BOIHON
(cpaga)
A)y=x" 1. nx"-!
1
B) y = ¥x Equation.3 2. —
a 24x Equation.3
1 1
X Equation.3 X" Equation.3
4. nx"

3. [IpousBoanas GyHKIMK y=¢>>*paBHa:



A) _263-2xB) 263-2XB) eS-2x r) e-2x
4. YrnoBoi Kod(PUIMEHT KacaTeIbHOM, MPOBEACHHON K TpaduKy QyHKIIUU

. 1 .
y=f(X) B Touke ¢ abcuuccoit X,=1 paBeH > Toraa 3HaueHue npoussomnoi f1(1)

PaBHO ...
5. Touka gBUKETCS O 3aKOHY

S(t)=3t> -t*+5t . Torma CKOPOCTH ABUKEHHS TOUKH B KaX(bIi MOMEHT
BpeMEHH t paBHa:

A) £ —t*-3t B) 6t -3t B) 6t -3t + 5 I 6-6t

6.Touka JBMKETCS IPAMOIMHENHO 1Mo 3aKoHy S(t)= 2t* — 4t + 3. Torna yckopeHue
TOYKHU B KXJbIi MOMEHT BPEMEHH t PaBHO
A)4 b) 1 B) 4t—4 I O0.

7..B xax 0¥ Touke uHTEpBaJa (a;B)
f1(x)<0, 3mauwmr Ha wunHTepBane(a;B) GQyHkuus f(x)
A)detrnas b) yObiBaer B) nepuonnueckas I')Bo3pacraer

8. DyHkuua y=x’-4 UMEET KPUTUYECKYIO TOUKY X =




KomiutekT 3aganuii 1J1s NpoBeAeHUsI MMCbMEHHOI0 IK3aMeHa
1. Haiinure 3HaYE€HHUE BBIPAXKCHMUS:

3 3
( + 2) .25,6.
4 78 |

|
+ 5) -120,0.
2

2. Haiigure aGCONMIOTHYIO MOTPEITHOCTh OKPYTIICHUS (10 ACCATHIX):
75,6843; 32,7639;84,7943;29,35781;63,1743;42,6632.

3. Pemure 3amauy:
Mara3zuH 3aKynaeT [IBETOYHbIE TOPIIKHU 0 ONTOBOM 11eHe 90 pyorei 3a
mtyKy. ToproBas Hanenka coctaiseT 20%. Kakoe Hanbobiiee yncio
TaKMX TOPIIKOB MO>KHO KYIUTh B 3TOM MarasuHe Ha 1100 pyOneit?

4. Mara3uH 3aKyIaeT [[BETOYHBIC TOPIIKHU 10 onToBo 1eHe 100 pyomeii 3a
mtyKy. ToproBas HaneHka coctaiseT 15%. Kakoe Hanbomnbiiee yncio
TaKMX TOPIIKOB MOKHO KYIUTh B 3TOM MarasuHe Ha 1300 pyOreit?

5. Knuent B3sn B 6anke kpeaut 36000 py6neit Ha rox of 15% rogoseix. OH
JIOJKEH TIoTalaTh KPEAUT, BHOCS B 0aHK €KEMECSIYHO OJTMHAKOBYIO CYMMY
JICHET, C TeM, YTOOBI Uepe3 TO/ BHITUIATUTH BCIO CYMMY, B3STYIO B KPEHT,
BMecTe ¢ mpolieHTaMu. CKOJIBKO OH JIOJIKEH BHOCUTH B OaHK €KEMECIIHO?

6. IlapukoBas pyuka ctout 30 pyOneii. Kakoe HanbosbIiee 4MCiI0 TaKux
pydek MoxkHO OyeT KynuTh Ha 700 pyOmeit mociie MOBBIIICHUS 1IEHbI Ha
25%?

Keneznonopoxkupiii 6mier ans B3pocioro crout 840 pyo6neit. CToumMocTsb
owiera mkoJibHUKA cocTaBisieT 50% oT cTouMocTu OusieTa Jjist B3pOCoro.

7. I'pynma coctouT u3 18 mKkoabHUKOB U 3 B3pocibix. CKONBKO pyOiiel cTosar
OWJIeTHI HAa BCIO TPyNITy?



8. Mara3uH 3aKymaeT IBETOYHbIC TOPIIKK MO onToBod 1eHe 90 pyOneit 3a
mrtyKy. ToproBas Hamenka coctaBisieT 20%. Kakoe namOosbiiee 4mucio
TaKWUX TOPUIKOB MOKHO KYIUTh B 3TOM Marasute Ha 1100 pyGueii?

Berumuciante:
45sin 167 - cos 167 32sin4d6" - cos 46

10. Sil‘]:‘ﬂ' 1 1. 511192'

12. / 13 \/—%/a 46sin 158 - cos | 5%
5482 _ 4002 VARV E TS 14. sin316°

9. 47110447,

15.Haligure mpon3BOAHYIO (YHKITUU:

y= 34 Jax—e*+21 y = —5sinx + Vx—e®+32x
X

y = tan/X + V2x + 2%

y:sin2x+3x+ex+i

+31
y = Cos4x v 2Vx +3% y:c052x+§— log,x — 43
6
16.Pemute ypaBHeHuE
cos(x—z) =1 sin(x+z) =-1 sin(x—z) =1
4) 6) 7)
) V2 (oY gin(x e )
cos(x—4) = cos(x 3) = 1s1n(x+4) =0

17.PemnTe HEpaBEHCTBO:
( log)(x-3) <-3.
2

(logi(Rx +3) <-2.
3

( loga(x+4) <1
( loga(x+1) <1
( log)(x-5) <-4.



(logi(Bx +1) <-3.
3

18.Halinure KOpeHb YpaBHEHUSA:
1

23x—7 —
16
V55 —3x = 7

V—T2—17x= —x.

3x+49 =10

19.HaiinuTe 3HaYe€HUE BBIPAXKECHMUS:

logsv/11
75log,, NITT
5V3H5 §—4—\3
vEH9 3-T-VE

4».-'? I3 Vi 1— \E

310g81 16

20.BprauciuTe UHTErpal:
1

J (x2 + 4) dx

0



[ C [5@x+D)dx;
3
J(Bx—l)dx
2

1

f (x3 + 5) dx

0

1
J (4x + 3) dx)
-1

1

j (2% + 2dx)

-1

21. Ha sk3amene 60 6unetoB, AHJpeil He Belyuwn 3 u3 Hux. Haiinure
BEPOSITHOCTb TOTO, UTO €MY MOMAJETCS BbIyUEHHBIN OUJIeT.

Onmns, enuc, Buts, Aptyp, u Puta 6pocunu xxpedbuil — KoMy HaUMHATh UTPY.
Haiinure BEpOSITHOCTH TOTO, YTO HAYMHATH UTPY AOJDKHA Pura.

Kars, Hacts, Urops, [Jama u Aunpeit Opocunu )xpeduil — KoMy HaUMHATh
urpy. Haiinure BeposiTHOCTh TOr0, YTO HAYMHATh UTPY JOJDKEH OyAeT
MaJb4HK.

bpocaroT urpanbHyro koctb. KakoBa BEpOSITHOCTB TOTO , UTO BBINTAJIO YUCIIO
OYKOB KpPaTHOE TPEM.

B c6opnuuke 6mieToB Bcero 25 0mineToB, B 13 U3 HUX BCTpeYaeTCs: BOIPOC
1o BIIEKTPOCTATHUKE. Haninure BEPOATHOCTH  TOTO, 4TO B
CITy4aifHOBRIOpAHHOM Ha dK3aMeHe OWJIeTe CTYACHTY IOCTAaHETCS BOIIPOC TI0
AIEKTPOCTATHKE.

B uemnuonate no rumHactuke yyactByioT 50 cnoprecmeHoB: 13 u3 JIuTBbl,
22u3 JlatBun, octanbHble — U3 DCcTOHHUU. [OpsAI0K, BKOTOPOM BBICTYHAIOT



TUMHACTKH, oOmpenensercs xpeOueM. Haliaute BEpoOATHOCTH TOTO, YTO
CIIOPTCMEHKH, BBICTYNAIOIIAsl IEPBOM, OKAKETCS U3 ICTOHUU.

22. Haiigute cymMMy, pa3HOCTb, IPOU3BEACHUE W YAaCTHOE YUCEN: Z;=2-51
Z2:-1+3i.

Haitnute cymmy, pa3HOCTh, TPOU3BEACHUE M YaCTHOE YMCEI: Z;=-3+1

z2,=4-21.

Haiinute cymmy, pa3HOCTh, MPOU3BEICHUE W YACTHOE YUCEIN: Z;=-2+1

ZZZ-3+2i.

Haiinute cymmy, pa3HOCTh, MPOU3BEACHUE U YACTHOE YUCeN: 7,=-3-21, Z,=4+1.
Haiinute cymmy, pa3HOCTh, IPOU3BEACHUE W YACTHOE YUCEN: Z;=--2121, Z,=3+1.

Haiinmute cymmy, pa3HOCTh, MPOU3BEACHUE U YaCTHOE YUCeN: 7,=3-4, 7,=-
1+21.

23 .Bpruuciure

1im(x2—1+3) lim (x* - 2x% +x +1) limy/2x + 1
X—2 X x—1 X—4

lim~/2x +301 im(x? - 3x + 6) lim (x* + 6x2 +1)

X—3 X—2 x—1
24. MatepuanbHas TOUKa IBMKETCS IPSAMOJIMHENHO Mo 3aKoHy S(t) = t*-

3t3+t2-t+12. Onpenenure CKOPOCTh, U yCKOPEHUE JBMKEHHS TOYKU B KaXK bl
MOMCHT BpEMCHHU t.
MarepuanbHas TOUKa ABMIKETCS MPSIMOJIMHENHO 10 3aKoHy S(t) =2 t4-t3+7t2+3t-7.
Omnpexnenute CKOPOCTh, M YCKOPEHHE ABMKEHUS TOUKH B KaXK/IbIii MOMEHT
BpEMEHHU t.

MarepuanbHas TOUKa ABMKETCS MPSIMOJIMHEIHO 10 3aKOHY
S(t) =3t*+4t>-5t2-0,5t-11. Onpenennure CKOPOCTh, U YCKOPEHHUE
JIBMKEHUSI TOUYKHU B KaXKJbIii MOMEHT BPEMEHHU t.

MarepuanbHas TOUKA ABUKETCS MPAMOJIMHEWHO MO 3aKOHY

S(t) = 6t*+3t3-2t*-t-9. Onpenennre CKOPOCTh, U YCKOPEHUE JABUKEHUS TOUKU B
KaX/JIbIi MOMEHT BPEMEHU .

MarepuanbHasi TOYKa JBUXKETCS MPSMOJIMHEMHO O 3aKOHY
S(t) = 2t*-t>+t-12. Onpenenure CKOPOCTh, M YCKOPEHHE JBHKEHHS TOUKH



B KQOKJbI1 MOMEHT BPEMEHHU t.

MarepuaibHas TOUKa ABUKETCS IPIMOIMHENHO 10 3aKoHy S(t) =3t3-2t+t-9.
Onpenenure CKOPOCTh, U YCKOPEHHUE TBUKEHUS TOUKH B KAXKbIi1 MOMEHT
BpPEMCHHU t.

24.CTOpOHBI OCHOBAHUs MPABUIBHOM YETBIPEXYTOJIBHOM TUpaMuIbl paBHbI 10,
O0okoBbIe peOpa paBHbl 13. HaiiauTe mioiaab NOBEpXHOCTH 3TON MTUPaAMU/IBI.

B nununapuyeckuii cocyn Hamwar 3000 cm® Bozbl. YPOBEHD BOIBI IIPU 9TOM
DOCTUT BBICOTHI 20 cM. B MIKOCTh MOJHOCTHIO NOTPYy3Uin AeTaib. [Ipu aTom
YPOBEHb KUJKOCTHU B cocyJie moaHsuica Ha 3 cMm. Uemy paBeH 00bEM JieTanu?
OTBeT maiiTe B cM°.

Bricora koHyca paBHa 8, a nuameTp ocHoBaHus — 30.
Haitnute oOpasyroniyro KoHyca.

[umuHAp ¥ KOHYC UMEIOT 00I1Iee OCHOBAaHUE M OOIIYIO BBICOTY.
Brraucnure 00pEM 1TUIHMHIpA, €Cii 00BEM KOHYca paBeH 21.

CTOpOHBI OCHOBAaHHMSI PABUJIBHOM YETHIPEXYTOJIbHON MUpaMu bl paBHbI 10,
O0okoBbIe peOpa paBHbl 13. HaiiauTe mioiaab NOBEpXHOCTH 3TON MTUPAMU/IBI.

B nununapuyeckuii cocya Hamwa 3000 cm® Bojibl. YPOBEHD BOJIBI IIPU 9TOM
DOCTHUT BBICOTHI 20 cM. B KMIKOCTH MOJHOCTHIO NOTPY3WIIN AeTaib. [Ipu sTom
YPOBEHbB KHUJIKOCTHU B COCY/JIE MOAHSICA Ha 3 cM. Uemy paBeH 00bEM nieTanu?
OTBer naiite B cM>.

25.Pewnre ypaHenue:( ) (logzx)?-3logzx =-2

Pemmnre ypasrenue: 9% — 5+ 3%+1

Pemmre ypaBaenue: 4% — 3 % 2%
Pemnte ypaBaenue: 16* — 17 = 4%
Pewnre ypasaenue:( ) (logzx)?-3logzx =-2

Permre ypasuenue: 9% — 5 x 3%+1

26. HaiinuTe HauMeHblIee 3HaYeHUe PYHKIUM Y = X3-9x?+24x-10 Ha oTpe3Ke
[0;3].



Haiinure HauMeHbInee 3Ha4enne GyHKImN y = x>-3x2-9x-4 Ha orpeske [-4;4].
Haiinure nanMmenblnee 3HadeHne QyHKIMK y = 2x°-3x2-36x+10 Ha orpeske [-5;4].
Haiiure HauMeHbIee 3HaueHue QyHKmu y = 4x*-2x2-5 na orpeske [0;2].
Halinure HauMeHblee 3Hadenne QyHKun y = x>-9x*+24x-10 na orpeske [0;3].
.Halinute HanMenbInee 3Ha4enne GyHKIUK y = x>-3x2-9x-4 Ha orpeske [-4;4].

TpeboBanusi (ymeHusi) mnpoBepsieMble 33JaHUAMHU 3IK3aAMEHAIMOHHOM
padoThI:

* BrinonHaTh apudMeTuueckue ACHCTBHS, cOUYETas YCTHbIE M MUCHMEHHbBIC
NpPUEMBbI; HAaXOJUTh 3HAYEHHWE KOPHS HATypaJbHOM CTENEeHH, CTEIEHU C
palMoOHANIbHBIM MOKa3aTesieM, JIorapudma;

¢ BeruncniaTh 3HaUYCHHSI YHMCIIOBBIX M OYKBEHHBIX BBIPAXKEHUM, OCYIIICCTBIISS
HEO0OXOIMMBIE TTOJCTAHOBKHU U ITpeoOpa3oBaHus;

® YMeTh peliath 3aJ1a4u Ha MPOIEHTHI;

* YMeTh peliath 3aJ1a4i Ha ONPeACICHUE BEPOSTHOCTH COOBITHS, OMTMPASICh HA
0a30BY10 MOJITOTOBKY U 3/IPaBbIi CMBICIT;

e[IpoBomuTh MO W3BECTHBHIM (opMyllaM ¥ TpaBWiIaM MpeoOpa3OBaHUS
OYKBEHHBIX BBIPAKEHUM, BKJIIOUYAIOIIUX CTENEHU, paJAuKabl, Jorapudmbl U
TPUTOHOMETPHUUECKUE (PYHKIINH;

* Pemath palroHaIbHbIE, UppaloHaIbHBIE, MoKa3aTelbHbIC,
TPUTOHOMETPHUUECKHE U JTOTapUPMUUYECKUE YpaBHEHUS,;

¢ PemaTh panroHambHbIC, TOKA3aTENbHBIC U JOTapU(PMUIECKUE HEPABEHCTBA,

® Beruncnars mpou3BOHBIE U IEPBOOOPA3HBIC DJIEMEHTAPHBIX (DYHKIIHIA;

ellccienoBarh B MpOCTEHIIUX choydasx (QYHKIUM Ha MOHOTOHHOCTb,
HaXO0JINTh HAUMEHBIIIEE M HAaNOOJIbIIIee 3HaUYSHNS (PYHKIIMHM Ha 33JITAHHOM OTPE3KE;

¢ Pemarh npukiIagHbie 3a/1a4d Ha HAX0XKICHUE YCKOPEHUS U CKOPOCTH;

ePemiath  cTepeOMETpUUECKUE 3aJa4yd HAa HAXO0XKJICHUE TIeOMETPUUYECKHUX
BEJIMYMH;  HWCMOJIb30BaTh  MPU  PCEIICHUH  CTEPEOMETPUUYECKUX  3ajad

IJIaHUMCTPUUCCKUC (baKTBI U MCTOJBI.



TecroBbie 3agaHus
1) IlpousBeneHue uncia a4 camo Ha ceOs n pa3 Ha3bIBACTCS:
A) Crenenbto uncnaa b) Cymmoit uncna a B) PaznocTsio uucna a
2) Crenenp uncia a 0003HAYaETCH :
A)axn b) a" B)a+n
3 ) B Beipaxkenuu a” 4ucio a Ha3bIBaeTCS:
A) Ilokazarenem b) OcHoBanuem  B) CreneHbro
4) B BbIpaxkeHuH 4" 4YUCIIO 1 HA3bIBACTCS:
A) Ilokazarenem bB) OcHoBanuem  B) Crenenbro
5) Beipaxenue a° paBHseTCS
A)0 B)1 B) a
6) BeipaxkeHne a' paBHseTCS
A)0 B)1 B) a

7. BepHo 1 paBeHCTBO 2° = 2+2+2+2 +2? BriOepuTe NpaBUIbHbINA OTBET.
a) 1a 0) HEeT

8. B Bolpaxkenun 12° uncno 12 Ha3wIBaoT:
a) OCHOBAaHMEM CTEMEeHN 0) MoKa3aTejeM CTEIEeHU

9. B Belpaxkenuu 4’ 4ncIio 7 Ha3BIBAOT:
a) OCHOBaHHEM CTEIEeHH 0) MoKa3aTesieM CTeIeH!

10. Kak Beipaxkenue 4-4-4 3anucath kopoue? BoiOepure npaBUibHbII OTBET:
a)43 0)4° B)4+3

11. Kak Beipaxxenue 3-3-3-33anucarb kopoue? BriOepute npaBuiibHbINA OTBET:
a)43 06)3* B)4+4

12. Tpu B 5-0ii CTENECHU:

a) 243, 6)244 B)257 1)233 n1)213

13. Kakoii nudpoii OKaHUMBAETCs 3HAUEHUE BhIpaKeHus 24°+114?
Ortger:




14. Kaxoi nudpoii OkaHIMBAEeTCs 3HaYeHue BeIpaxkenus 2 13+122? 3anuimure
paccykJeHus 1 oTBeT (2 6aa)
Otser:

15. Boipaenne 317 naseisator:
A) Ilokazatenem crenenu b)Ypasuenuem B)Crenensto 1))OcHOBaHMEM CTENIEHU
16. Yucs0 5 B BbIpaKEeHUH 8° sapasercs:
A) Crenennto b) ITokazarenem crenenu B) OcHoBanuem crenenu ') MHaexcom
17) 3anumure 1aHHOE NPOU3BEACHNE B BU/IE CTeNeHu 7¥7*7*7*7:
A) 67 B)57 B) 77 N7°
18) Haiizure snauenne seipaenns ( (3)5)3:
A)6:15 b)15:25 B)27:125 T') 9:125
19) Kak unTaercs 3alHuCh « 3% =81»?
A) Yetnipe B kyOe paBHO 81 b) Tpu B ueTBEpTOi cTeneHu paBHo §1
B) Tpu B xy0e paBHo 81 I') YUetsipe B ocHOBaHMH 3 paBHO 81

20) IlpeacraBbTe B BH/E CTENIEHH BbIPAKEHHE (x5 * x6):x3:

A x BYx® B® Mx!°
21) IpeacTaBbTe B BUJIE CTENEHH BhIPpaKeHHe 2342:

A) 43 B)22 B)2* N2

22) llpeacraBbTe B BH/E CTENEHH BhIPAKEHHE 219.212

A28 B)22 B)27 N2t
23) IpeacTaBbTe B BH/IE CTENEHH ¢ OCHOBAHHEM 5 4HCJI0 25
A)5% B)25° B)5% )52
24) TpeacTaBbTe B BUE CTENEHH ¢ OCHOBaHHeM 7 unciio 343
A)367 B)3437 B)77 N7

25) IlpeacraBbTe B BUjie CTENEHH C OCHOBAHNEM 2 4HcJI0 4



A2* B)4? B)22 23
26) Haiigure X B ypasnenun 81 = x2
A)x=3 b)) x=9 B)x=21T)x=81
27) Buipaxenne ( (a #)b)" npencrasumo B Buse:
A)a"+b" B)a"+b" B)a'-Db"
28) Berpasere ( Ozk)” MPEJICTABHMO B BHJIE:

A) an*k 5) an—k B) an+k

n
29) Beipaxenue (—)(%) IIPEACTABUMO B BUJE!

b" a n+a
AL B B)

ai’l

n
30) Brlpakenue —”k IPEICTABUMO B BUJIE:
a

A) an*k E) an—k B) an+k

31) Beipasxenue a'' * ak IIPEACTABUMO B BUJE:
A) an*k E) an—k B) an+k

32) BeipaxkeHue (' HpeACTaBHMO B BHJIE:

AL B —a" B)a”

a"
-n
33) Beipaxenue (—)(%) IIPEACTaBUMO B BUJIE:
a a" b\"
A) - n(E) S (E)
34) Haitnure 3nauenue kopus:N - V225

A)15 B)25 B)-15 I 1,5

35) Haiiure 3Ha4€HHE KOPHS: +/ v 1,44



A)12B)1,44B)1,2T)0,12

36) HaiinuTe 3HaueHue KOPHS: +/ 40,01

A) 0,01 B) 0,1 B) 0,05T) -0,01

37) Umeer 1 cmbicn Boipaxkenne: 4 v 1,3

A) na b) et

38) VMeeT /i CMBICT BHIPakKeHHe: A/ /0,001
A) na b) "Her

39) IMeeT 11 CMbICA BblIpaXKeHUe: v V-9

A) na b) Her

40) Haiitu kBagpar yucen: \/_ \/F u \/_\/2_5
A)0,5u25b)0,25u5B)0,25u5T1)0,5u25

41) Haitru kBagpar uncna: y /0,3

A) 0,09 B) 0,009 B) 0,3 T) 0,15

42) Borunciuts: Y VV121 =V

A)0,225)0,11 B)2,21)22

43) Boraucuts: 4 7 %4/ 0,25

A)3,5B) 1,75 B) 0,35T) 7,25

2
44) HaiiTu 3HaueHuE BBIPAKCHHUS: ( \/—03‘/5)

A)-18B)6B)-6T) 18

45) HaliTi 3HaYCHHE BBIPAYKCHHUS: \/ \/— \/ 1,5+ \/ 1,5
A)0Bb)1,5B)-2,25T) -1,5

46) Ilpu kakuX 3HaAYEHUSIX MEPEMEHHOMN BBIPAKEHHE UMEET CMBICI: v Vi6x
A)X >0 B) x- mo6oe uncino B) X <07T) x>1

47) Ilpy KaKuX 3HAYCHHUSX IEPEMCHHON BBIPAXKECHHE UMEET CMBICI: / N 5y



A)Y = 0B) y- mo6oe uncio B)y < 0T) y>1

48) Bripaxenne Vn a * b mpencraBumo B Buse:
A Nasb B+ Na B)ax \b

n
k
49) Beipaxenue " v ,, \a MPEICTaBUMO B BUJIE:

k *k
A)Va+va B) "Va
50) Beipaxxenue \/?j/;% MPEJICTaBUMO B BHUJIE:

A) % B)ZQ B)

T

n
51) BeipaxxeHnue AR ak MPEICTaBUMO B BHJIE:

mB)Va
Jb

k
LS +k -k
Ayan B) "Va B)'Va
n*p
52) Beipaxenue V v ak*p MPEICTaBUMO B BUJIE:

Aps Vat B) Vat B)'Va

53) Beipaxkenue (\/_ )(%)k MPEACTAaBUMO B BUJIE:

A B i BN
54) Beipaxxenue (\/_ )(%)n IIPEICTaBUMO B BUJIE:
Aynxa B) a B)Wa
55) Kakas u3 ¢hyHKUUH SBISETCS MOKAa3aTeIbHOM?
A.1,2%
b.x-3
B. 4/x

I'.2x-7

56) Uemy paBHa obmnacts 3Hauennit Gpynkmun y = ( (—)2)*?



A. (-00; 0)

b. (0; +00)

B. (-00; +00)

r.(-1; 1)

57) ®ynkuus, 3agaHHas GopMyson Yy = a*,roea > 0,a # 1, nassiBaercs ...
A. TPUTOHOMETPHUYECKOI

b. norapudpmuueckoii

B noxkaszarenbHOM

I'. xBagpaTHO1

58) I'paduk kakoii pyHKIIMK N300paKEH HA KapTUHKE?

y

9 .

8

7.

64

5.

4.

3+ ¢

2.

1.4

* L
3 2 10 1 2 3 «x

A y=3*
b.y=x+9
By=3x-1
INy=-2x+3
59) Yemy paBHO MHOKeCTBO 3HaueHni Gynkumn iy = 3% 1 _ 39
A. (-00; 1)
B. (-3; 1)
B.(1; 3)

I'. (-3; +00)



60) TIpu kakoit cTenenu OyeT BepHo paBeHcTBo B Bhipakenuu 10 = 100?
A. 4

b.2

B.3

r.1

61) Uemy paseH x B ypashernu 251 = 22

A.2

b. 6

B. 04

r. -1

62) Yro sBnsiercsa rpadpukom QyHKIMu y = a*, a > 1?
A. mapabona

b. runep6ona

B. npsmas

I'. oxcrionenTa
1 X
63) Uepes kaKyro TOUKY NPOXOaUT Tpaduk QyHKIUHU y = (—) (—) ?

A (1:3)

B. (-1 3)

B. (0; 1)

T (0:3)

64) 3nauenne ¢ynxuuny = 4% —1 npu x=0?
A. -1

b. x3

B.0

I.5

65) Kakumu cBolicTBaMu moka3arenbHas (QyHKIUs He oOagaeT?



A. He ABIAETCSA HU YCTHOM, HU HEUCTHOMU
b. orpannuena cHuzy

B. umeer paspoin

I'. f(x) > 0 mpu m060M 3HAUYECHUH X

66) Kakast u3 GyHKIMIA HE SBIISETCS MOKA3aTeIbHON?

Ay=2*-3
b.y=4x+1
B.y=2"
r.y=0,7*

67) I'paduk xakoif mokazaTeabHON (PYHKINU H300pakeH Ha KapTHHKE?

J

Ay= 2%
B.y=0,5""
()
Iy= 63

68) Kakoe apudmerndeckoe 1eHCTBHE C MOKA3ATEISIMU CTENICHSIMH HY>KHO BBIITOJIHUTD MTPH
YMHOYXCHUH CTETIEHEeH C OIMHAKOBBIM OCHOBaHUEM?

A. yMHOX€EHHE
b. cnoxenue

B. nenenne



I'. BIuMTaAHKNE

69) Ckonbko KopHel uMmeeT GpyHkuus 3* = -57
Al

b.2

B.4

I'. Her KopHeH

70) Kak 06bIYHO HA3BIBAIOT (BYHKIHIO Yy = X7
A. crenieHHOM

b. nokazarenpbHO-CTEIEHHON

B. nokaszarenbHOU

I'. Her oTBeTa

71) UTo HE OTHOCHUTCS K CBOWMCTBaM (pyHKIIUU?
A. MOHOTOHHOCTh

b. BO3BeIEHME CTENEHN B KBaIpaT

B. obnacth onpeneneHus

I'. BeIMyKJIOCTB

72) D(f) dyskuun y = (_)(13_1)x ecTh ...

A. (-00; ¥3)

b. (-00; +00)

B. (0; }5)

I'. (Y5; +00)

73) B xako#t pyHKIIH IepeMeHHasl MPEACTABISET CO00M OCHOBaHUE?
A.y=3"

B.y=( 02"

B.y=Xx



r.y=04"

74) BeipaxeHnue a1 x g*2 NPEJICTaBUMO B BUJIC

A. a“1t 2 B, a1 +g%2 B.

axl_ 2

T. a*1 —g*2

75) Haiitu o6nacte onpenenenust GyHkuun y =log,(3x)

A) (0;+0), B) (-0;-5/3), B) (-5/3;+x).

76) Haittu x , ecr x =lg1000

A) 3, b) -3,
77) CpaBuuth: 1g2+1g3 u 1g5

A >, B) <,
78) CpaBuutsh: 3 1g2 u 1g8

A) >, B) <,

B) Her pemienus.

B) = .

B) = .

79) Haiitu MmHOecTBO 3HaueHu PpyHkimu y= logy(3x+5)

A) (-5/3;+0), B) (- o0;+o0)

80) CpaBuutsb logps5 n logg;6

A) >, b) <,
81) CpaBHUTH 79875 1 log;243
A >, b) <,

82) Haiitu x, ecniu x = log;327.

B) (-00;-5/3).

B) -=.

B) =.

A3, b) -3, B) Her peuienus.
83)BrIpakeHne log,b +log,c mpencraBumo B BUIE

A. log,b+c Bb. log,,b+c B. (19g,(bc) T.b+c
84)BrIpakeHne log,b —log,c mpencraBumo B Buze

A. log,b-c Bb. log,,b—c B. ( log,(b/c) T.b-c
85)BrIpakeHne log,b” mpencraBumo B Buze

A. rlog,b Bb. log,b+r B. r+log,b T.

log,b



86)BrIpaskeHne log,rb mpencraBumo B Buze

A. rlog, b. - %-loga b B. log,b T.

sl

87) BeipaxeHnue loga 1 mpencraBumo B BUjIe

A0 B.—}l B.a TI.1

88 )BripaxkeHue logaa MPEJICTABUMO B BUJIE
A.0 b.a B. HecywecTtByeTr TI.1

89)Bripaxenue log,a"

pEeACTaBUMO B BUJIE
A.n B.1 B.0 T.a"

90)BrIipaxkeHue logy a npencraBuMo B Buzie
A.0 b.a B. HecywecTtByer [I.1

91)Bripaxkenne a'°8:Y npencraBumo B Buze

A.0 Bb.b B. HecywecTtByeTr I.1

92)BrIpaskeHne log,b mpencraBumo B BuIE
A—1 b.1 B.ab T. loga+ b
logya

93) KocuHycoMm Ha3bIBA€TCH ... TOUKH €IMHUYHOU OKPYKHOCTH.

A aOcrucca

b  opaunara

B KOOpJIMHATa

'  3arpyaHsArOCH OTBETUTH

94) TanreHc yria o ONpeneseTcs OTHOIICHUEM

A sinx

cosx

cosx

b —F——
sinx

tgx

ctg x

I HCT IIPAaBUJIBHOT'O OTBCTA

95)  Ecnu yrona coaepxut a rpagycoB, TO €ro paguaHHas Mepa paBHa

_ 180 0



—n .0

B aps, =180 *a’

96) Ilpu kakux 3HAYEHUAX yTiia (B rpaJyCHOM MEpPE) HE CYIECTBYET TAHT€HC?

A 0

b 180
B 90
r 120

97)  Ecnu cymectByet Takoe unciio 7' (Ha3piBaeMOe TIEPUOOM), UTO JIJIs
Bcex x BeinonHsercs paBeHCTBO () f(x)=f (3 +T) u f(x = T), To pyHKIMSA
y = f(x) Ha3pIBaeTcs ...

A mepuoanyveckoi

b  Tpuronomerpuueckoi

B HEUYETHOMN

I' mpocreimen

98)  Vkaxute pyHkuuio ¢ nepuojgom 1 = 27t

A y=ctgx
b y=tgx
B Yy =cosx
I y=x2

99) Ha enMHWYHON OKPYXHOCTH TaHTE€HC — 3TO
A opJMHaTa
b  aOcnucca
B OTHOIIICHHE aOCITUCCHI K OpAMHATE
[ oTHomIEeHHE OpAMHATHI K abcIucce

100) YcraHoBUTE COOTBETCTBUE MEXIY TPUTOHOMETPUUECKUM YPABHEHUEM U €TI0
pelIeHreM

1. sinxv=a | A x=arcctga+ i, HE L

2. cosx=a g x=Tarccosa+2m, nel

3. lgx=a B v=(—1"arcsin e+ m, nelZ
4. crgv=a |r x=arctga+m, nNel




101) Ilpu @ = 2 , Kakoe U3 ypaBHEHU HE OyJEeT UMETh pelIeHus?
A sinx =a

b arccosx =a
B tgx=a
I' ctgx=a

102) O6Gnacte onpenenenus GyHKIUU Y = arcsinx

A (-1;1)
b R
B [-1;1]
r Q

103). OpauHaTOM TOYKH €IMHUYHON OKPY>KHOCTU Ha3bIBACTCS:
A KOCUHYCOM
b  koranrencom
B CUHYCOM
I' Ttanrencom

104) AGcuuccoii TOUKUA €TUHUYHOW OKPYKHOCTH HA3bIBAETCA:
A KOTaHT'€HCOM
b  cunycom
B TAHI'€HC
I' kocunycom

105) OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO UMEET BUJI:

A sin® X - cos’x = 1
b sinx t+cosx=0
B sin’x + cos 2x= 1
r sinx+cosx-1

106) Kaxkas u3 ¢pyHKININ SABISETCS Y€THOM:

A sinx
b COSX
B tg x
r ctg X

107). Ykaxure HeBepHOe YTBEPKICHUE



AR
/

B
S

3HaKM CMHyCa A IHAKH KOCMHYCa b

el
[

JHAKW KOTaHreHca I—

3HAKM TaHreHca B

108) IIpomoKUTh BEIpAXKCHHE 2 SINX COSX ...

A cos 2x

b sin 2x

B tg 2x

'  Her HM OJTHOTO BEPHOIO

109) MHoxecTBO 3HaUeHUH QYHKIIUNA Yy = SIn X, y = COS X SABISETCS OTPE30K:

A, [-1;1)
b (-1;1]
B. (-1;0)

I [-11]

110) ApKKOCHMHYCOM YHCIIa @ HAa3bIBAETCS TAKOE YUCIIO U3 OTPE3KA ... KOCUHYC
KOTOPOT'O PABEH A

A. [0;77]
5 [ -H33
B (0;m)

© [

111) Ilepuoa pyHkiuit y = sin X paBeH

A 1w
B I
2

B 27



3m
I
2

112)Onpenenuts COOTBETCTBHE

1 toa ctga A 1

2. -cos’a - sin‘a B sin2x
3. cos’a -sin‘a B  cos2a
4. 2 sInxX cosx r. -1

113) YcranoBuTe COOTBETCTBHE MEXKY PaJMaHHOMN U TpalyCHON Mepoit

1 _5671 A 2100
5. % B 1509
3. _76“ B 75°

4 —5; I 2250

114) Ilpu noctpoenuu rpaduka GyHKINH y = SIn2X NPOU30IAET
A pacrspkenue o ocu OY
b  cxarue no ocu OY
B cxatue o ocu OX
I'  pactsaxenue no ocu OX

115) Kakue u3 QyHKIui SABISIOTCS HEUETHBIMU
A  y=tgx,y=ctgX,y=cosXx
b y=tgx,y=sinXx,y=cosx
B y=tgx,y=ctgx,y=sinx
I' y=ctgx,y=sinXx,y=cosXx

116) ApKkTaHreHcoM uuciia a Ha3bIBAe€TCs TAKOE YUCIIO U3 UHTEPBAJIA ..., TAHT€HC
KOTOPOT'O PaBEH 0.
A [0
[-7:0]

> [
ro(-0)

117)ApKkKOoTaHTE€HCOM YHCa a Ha3bIBAETCSl TAKOE YKCIIO U3 UHTEpBaa ...,
KOTaHI'€HC KOTOPOT'O PABEH (.
A [0
.
b [_ E/O]



B (0;7)
ro| My

118) CuHyc qBOMHOrO aprymMeHTa onpeiessiercs hpopMysioin

A 2 cOSX sinx

b 2sina + 2cos a

B SinXx * COSX

r sin?x + cos?x

119) B pammannoi mepe yromn B 120°
A I

2
27
3
B 51
8
r 27
120)  Beipasute B rpazycax — =
A 90°
b 180°
B 270°
r 150°
121) VYcraHoBUTE COOTBETCTBHE
L. A sin o
EDS: :-i— o '
L2 .
2. sinlT—a) | B g
3. tellr—a) | B — g
4, T —sin o
crg:. L '
2 )

122) Tlpu noctpoenue rpaduka pyHKIMN y = 2sin X MPOM30MIET:

A pacTspkeHue (DyHKIMH y = sin X B10ib ock OX
b cykeHue (PyHKIMM y = sin X BA0Jb ocu OX

B pactsbkeHue (yHKIMH y = sin X BA0Jb ock 0Y
r cy>keHue (DyHKIMH y = sin X B107Ib oc 0Y

123). Haitgute uncino arctg 0

A T

b 0

B 27

r HE CYILECTBYET



124) CymectByer au arcctg 0

A a
b HET
B HE CYILIECTBYET

(& - # [[poJ0/KUThH BEIPAKEHHUE COS ¥ COS &b + SIn v Sin &b
A cos (v - av)
b sin (v - @)
B cos (v + ab)
I'  sin(v + o)
O&F v Ynopocture — 1 g x
COosXx
A sinx

C052x

b .
Sinx

B cosa
1

COSXx

127) VYkaxwurte BbIpaKeHUs, UMEIOLIUE 3HAK MIIOC
A cos 250%-sin 330°
B tg 175%ctg 200°
B cos 100%sin 100°
'  cos 150%sin 150°

128) Kakas pynkuus Ha otpeske [ [71;2)t] sBisieTcst Bo3pacraromeit

A sin X
b tg x

B COS X
I ctg x

129) KoMijieKCHBIM YUCJIOM B anredpanyeckoil popme Ha3bIBAETCS YUCIIO
BU1a(OTBET B):

a)z=atb  0)z=b-a B)z=at+bi  Tr)z=a-b

130) KBagpaT MHMMO# €TMHUILIBI paBeH: (OTBET T)

a)5 0)0.5 B)-2 1)1

131) ConpsikeHHBIM K KOMIUIEKCHOMY YHMCITy Z=a+bi Ha3bpIBaeTCs YUCIIO:
a)z=a-bi  0)z=a B)z=b-ai  Tr)z=atbi

132) JleticTBUTENbHOMN YaCThIO KOMITJIEKCHOTO YHCHIA Z=2+51 SABJISICTCS YHACTIO:



a)7 0)2 B)S T1)5i

133) MHUMOM 9acThIO KOMIUIEKCHOTO yucia z =4 + ;i ABJISICTCSL:
a) 3 6)2 B)1 Io_g

134) Cymmoit uucen z1 =4 + 3i U z, =1 + 2i sBNIsAETCS YUCIIO:

a) 5+3i 0)5+5i1 B)4+5i r)1+2i
135) PasnocTbio uncen z; =5 +7i U zo = 3 + 4i sIBIISIETCS YUCIIO:
a) 2+3i 0)8+11i B) 5+11i  1)2-3i

136) Manbl Tpu uncna z1 =1+4+2i, zo =2+51, z3 =4+ 61

1) Z1 + Zy A)-1-31

2) z1 — 29 b)5+81
3) Z3 — Zp B)3+71

4) Z1 + Z3 F)2+1

137) YcraHoBHTE COOTBETCTBUS MEXKAY KOMIUIEKCHBIMH YMCJIaMU CJIEBA U
CONPSKEHHBIM K HUM YHUCJaM CIpaBa:

1)3 - 5i A)3 +5i
2)-3 + 4i B)2-7i
3)2+7i B) -3 —4i
4)-1-6i T) —1+6i

138) MoayneM KOMIUIEKCHOTO Ynciia Z=a+bi sBisieTcs:

a)V Va2+ 12 6)Y Ja2-p2  ®)y  Na+b v
Va-b

139) Tpuronomerpuueckast hopmMa KOMIUIEKCHOTO 4Kciia Zz=a+bi UMeeT BU:

a)| | |z| (cosp +ising) 6) | | |z| (cosp —ising) B) | |
|z| (cos@ +sing) 1) | | |z| (icosp + sing)

140) IToka3arenbHas (hopmMa KOMIUIEKCHOTO 4Kciia Z=a+bi UMeeT BUJ:



a) | |z| e%6) | |lz| e¥B) | |l2| pe’ r) ie
141) MoayneM KOMIUIEKCHOTO 4ncia z = 3 + 41 siBisieTcs:

a) 2 6)7 B)S r)-5

142) CooTHecTH yucaa ¢ uX MOAYJISIMU

1)1+ A)5
2)3 + 4i b) 2

3) 2i B)V V2
4)6 )6

143) Yucno «a» mis uncia z=a+bi sBaseTcs

a) MHUMOM 4acTbi0 0) MOJIyJIEM B) TPUTOHOMETPUUYECKOU popMoii
I')ACHCTBUTEIIBHOMN YaCThIO

144) Yucno «by» mns uucna z=a+bi sBusieTcs

a) MHUMOW 4acThi0 0) MOJIyJIEeM B) TPUTOHOMETpUUECKOU (HOpMOit
I')ACHCTBUTEIILHON YaCThIO

145) Yucno «i» Ha3bIBaeTCs

a) MHUMOM 4acTbio 0) MOJIyJIeM B) TPUTOHOMETPUYECKOU (POpMOI T')MHUMOM
EUHULIEH

146) uncio z=a+bi Ha KOMIUIEKCHOM TJIOCKOCTH MOYKHO 0003HAYUTh KaK
a) HUKaK 0) BEKTOpP B)YHMCJIO T')MHUMYIO €AUHUILY

147) MuuMas 4acTh KOMIUIEKCHOTO yucia z=a+bi o003HavyaeTcs

a) Im(z) 0)Arg(z) B)Re(2) r)z

148) [dericTBUTENbHAS YaCTh KOMIUIEKCHOTO YHCia Z=a+bi 0003HaYaeTCs
a) Im(z) 0)Arg(z) B)Re(z) T)z

149) AprymMeHT KOMIUIEKCHOTO unciia z=a+bi 0603Havaercs

a) Im(z) 0)Arg(z) B)Re(z) r)z



150) ComnpsikeHHOE K KOMILJIEKCHOMY 4Hcy z=a+bi 0003HauaeTcs

a) Im(z) 0)Arg(z) B)Re(z) r) z

Tect Ne 7.MarteMaTHUECKUIl aHAJIN3

151)Pa3HocTh Ax = X — X() Ha3bIBa€TCs IPUPALLEHUEM

152)Pasnocts Af = f(x) — f(x() Ha3pIBaeTCA MPHUPAILICHAEM

153) 3nauenue npou3BoAHON QYHKIHUU B TOUKE PABHO YIJIOBOMY .........
KacaTesNbHOM K rpaduKy QyHKIUHU B 3TOM TOUKE U TAHI'€HCY YIJIa HAKJIOHA
KacaTeJIbHON K IOJIOKUTEJIbHOMY HampasiieHHo ocu OX.

154) YpaBHeHue kacareinbHON K rpaduKy (QyHKIUU B TOUKE X UMEET BUL:

a) y%£flxo)+ frixp)x—x9) 6) yH£H)+ frlxp)x—xp) B) ()
y = f(xg) + fr(x)(x — xp)

155) 3navenuie nmpou3BOJHON (PYHKIIMU B TOUKE PABHO YIIIOBOMY KO3(PHUIIUEHTY
KacaTeIbHOU K rpauKy (QYyHKIIUU B 3TOM TOUKE U .......... yIJla HaKJIOHA
KacaTeJbHON K IMOJIOKUTEIbHOMY HarpaBieHuto ocu OX.

156) CkopoCThb — .............. OT KOOPAMHATHI 10 BPEMEHH.

157) IIpou3BoiHast KOHCTAHTHI paBHA

158) Haitnure (x2)r=

159)Haiimure (3x2)r=

160)[IpousBoguas dyukuun  sin (3x) pasua:

a) 2cos (3x) 0)6sin (3x) B)3cos (3x) r)sin (3x)

161)Dynkus F(x) Ha3piBaeTcs ast f(x), eciiu BBIOTHSIETCS
paBectBo  £/)Xx) = f(x)

162) MHOkeCcTBO BceX MepBOOOPA3HBIX HA3BIBAETCS HEOMPEICICHHBIM

163)Bbrauciauts oHy U3 nepoodpasusix pynkuun (f)Xx) = 5.

165) BeruucauThb f f edx



a) X+ C 6)—%€3x+1 B)3 83x+1 F)€3x+1

165) ®opmyna HeroTona-JIeiiOHUIIA /Is1 BEIYUCIICHUS ONIPEACIICHHOTO HHTErpaia

f (f)Z f (X) dx InpeacraBjicHA B BUIC.

a) (FXa) - F(b) 6) (FXa) + F(b) B) (FXb) -F(a) r) ()
F(b) + F(a)

166) ®ynkuus f(g(x)) Ha3pIBaeTCS GbyHKIHEH.

167) IlpousBoanas ¢pynkuun f(g(x)) paBHa:

Q) f(gXx)) 6) FX)gx) B (&) )
f()gr(x)

168) IIpousBoanas ¢pynkuu y = sin (2x + 1) paBHa:
a)sin (2x + 1) 0) 2cos(2x + 1) B)2sin (2x +1) T1)cos2
169) IIponsBoauas pynkmmu y = In (4x) paBHa:

V55 O ms B D5

170) IIpousBoaHas GyHKIUHN i = > paBHa:
a) 56> 6) 272 B)e>* 2 1) e
171) IIpoussoanas ¢pyHKuuM i = tg X paBHa:

1 -1 1 -1
a)— 1 6) — L B 1 ry— 1
cos?x ) cosZx ) sinZx ) sinZx

172) IlponsBoaHas pyHKIMHU i = ctg X paBHa:

a) —1 6) —_1 B)—l I‘) —_1
cos?x cos2x sin“x sin“x

173) duddepenuripoBanrem Ha3bIBaETCS

a) nuddepennuan; 0) HAXOXKICHUE MPUPAIICHUS APTYMEHTA; B) UHTETPUPOBAHNUE;
I') HaAXOXKJIEHHUE MTPOU3BOAHON (DYHKITNH;

174) Yemy paBHa Mpou3BOAHAS OT JHOOOT0 MOCTOSHHOTO YHCIIA

a) eAMHUIIE; 0) camomy cebe; B) HET MPABWIBHOI'O OTBETA;  T) HYJIO

175)"'eomeTpruecKkuii CMbICI TPOU3BOJAHOM - 3TO



a) yriioBo# korhGUIMEeHT KacaTeNbHOU K rpaduKy QyHKIIHIA;
0) kacaTenbHas;

B) CKOPOCTh U3MEHEHUS (HYHKIIHIA;,

r) nuddepeHIpoBaHue;

176) ®usnueckuii CMbICI IPOU3BOIHOMU - ATO

a) yrioBo# kod¢hduireHr;

0) ckopocTh U3MEHEHUS (DYHKITUN B 3aJJaHHON TOYKE;

B) KacarenbHas K rpaduky QyHKIIHIA;

') U3MEHeHue (QyHKIIHIA;

177) IIpu BeIYMCIIEHUU TPOU3BOAHOM CTETIEHHOM (PYHKIIMU B Pe3yJIbTaTe
noJiy4aercsi pyHKIUs, CTENEHb KOTOPOH...

a)Ha €JMHUILY MEHbIIIE CTENIEHN UCXOIHON (PYHKIINH.

0)Ha enUHUILYy OOJIbIIE CTETIEHN UCXOAHON (YHKITHH.

B)CTETICHb HE MEHSETCS, MEHAETCS MHOKUTENb nepe QyHKINEeH.
I)HET MPaBUIBLHOTO OTBETA.

178)Kaxkas u3 hopmyt 3aiaet npaBuiio (1v)/:
a) () =uv 6)(uwv) =wov-uv  B)(uv) =u'v+uv’ N (uv)’ = uv

179)I1pu kakom ycnoBuu (yHKIMS BO3pACTA€T Ha UHTEPBAJIE:

a) fx) =0 6)f'(x) >0 B)f'(x) <0 nNf'x)=f(x)

180) Ilpu kakom ycnoBuu (GyHKIHS YOBIBACT HA HHTEpPBAJIE:

a) f'(x)=0  6)f'(x)>0 B)f'(x) <0 nNf'(x) = f(x)

181) Kak Ha3pIBaeTCsl TOUKA, B KOTOPOW MPOU3BOAHAS MEHSETCS 3HAK C «+» Ha «-
»:
a) MUHUMYM O)CTallMOHApHAasl B)MaKCUMyM T)KpaiHss

182) Kak Ha3bIBaeTCs TOUKA, B KOTOPOW MPOU3BOAHAS MEHSETCS 3HAK C «-» HA
«t»:
a) MUHUMYM O)CTallMOHApHAsl B)MAaKCUMyM T)KpauHss



183) Kak Ha3bIBaeTCsa TOUKA, B KOTOPOU MPOn3BoAHAs paBHa (:
a) MUHUMYM O)CTallMOHApHas B)MAaKCUMyM TI)KpailHss

184). Kaxkoii u3 pucynkoB HE nzo0pakaer 1o, 9T0 U3ydaeT crepeomMeTpusi?

-+

185) Uro mpoxoaut yepes Tr00bIe TPU TOUKH, KOTOPBIC HE JIeXKAT HAa OJTHOM MPsSMOii?
A MJI0CKOCTh, MPUTOM TOJIKO OJHA;

b npsimasi, mpuTOM TOJIBKO OJIHA;

B nBe npsambie;

I" GeckoHeuHOE YNCIIO TIOCKOCTEH.

186) Hy>kHO npo0KUTh BBICKA3bIBAHUE: €CIIU JIBE TOUKH MPSAMOM JIEXKAT B IUIOCKOCTH, TO. ..
A emie 1B€ TOYKU IPSIMOM JIEXKAT B INIOCKOCTH;

b Bce Touku npsAMoN Jexar B MIIOCKOCTH;

B Hukakue TOYKM IpSAMOH HE JIeKAT B IMIIOCKOCTH;

I" Bce Touku coceaHel mpsIMOM Jie’KaT B IIIOCKOCTH.

187). JIBe mII0CKOCTH TIEPECEKAIOTCS TIO:

A onpeneneHuo;

b HUKOr1a HE TIepEeCEeKaroTCs;

B o aByM npsimbim;

I' npsimoin.

188) Ecnu nBe npsiMble epecekaroTcs, TO YEPE3 HUX ...

A TIPOXOJUT MIOCKOCTB;

b npoxoaut emie oHa npsimas;

B nmpoxonst nBe miIoCcKoCTH;



I' mpoxoaut 6ecCKOHEYHOE MHOKECTBO MPSIMBIX.

189). Kakue nBe npsMble CUNTAIOTCS NapauIeIbHbIMA?

A ecny OHM JIeKaT B OJAHOM IJIOCKOCTHU M IIEPECEKAIOTCS;

b ecny oHM J1ekaT B OTHOM IJIOCKOCTH U HE MEPECEKAOTCS;
B ecnu oHu 51exaT B pa3HbIX IUIOCKOCTSIX;

I' HeT HU OTHOTO BEPHOT'O OTBETA.

190) /lan pucynok. Kakast u3 ¢opMyIupoBOK H300paXkaeT To, YTO Ha KapTHHKE?

d

o

A depe3 KaXIy0 TOUKY [IPOCTPAHCTBA, HE MPUHAAJIEKAILYIO JAHHON NPSAMOI, TPOXOIUT
npsiMasi, KOTopas € napajienbHas U OHa €JUHCTBEHHAS;

b ecnu aBe mapaiensHble NPSMbIE TAPAIIIENIbHBI TPETHEN PSIMOM, TO OHU MapajlIeIbHBbI;
B ecnu ecth Tpu NpsIMBIX, BCE OHU MMapajlieNibHbI, TO BCE OHU B OJJHOM IJIOCKOCTH;
I' ecn psiMble napaJiienbHbl, TO OHU B OJJTHOM MJIOCKOCTH.

191). YTo MOXHO CKa3aTh PO BTOPYIO U3 ABYX MapajlIeIbHbIX NPSAMBIX, €CIIU IIEpBast
MEePECeKaEeT MITOCKOCTh?

A BTOpasi HE MEPECEKAET MIIOCKOCTb;
b BTOpas nHorga nepecekaeT miIoCKOCTh, @ UHOTJA HET;
B ona Toke nepecekaeT m10CKOCTb;

I" Hmyero Heab3s CKa3aTh.

192) Ecnu aBe napayiienbHbIe MPsSMbIE TapaJIeIbHBI TPEThEH MPSIMOiA, TO OHH ...



A He napanienbHbl;

b nmapamensHsl;

B nexxat B 0J1HO¥ INIOCKOCTH;

I" He nexaT B OJTHOM INTIOCKOCTH.

193) Korna nipsiMast ¥ IJI0CKOCTh MapaijiebHbI?
A Korja nepecexaroTcs 1Mo 0JHON MPsIMOii;

b ecnu oHM HE UMEIOT OOIIMX TOYEK;

B eciu oHE UMEIOT 00IIIHE TOYKH;

I" Takoe Bcerna Oyier.

194) Ecnu ectb nipsiMast, KoTopasi OyAeT mapasuiesibHa MPsSIMOM, pacIioi0KEHHON B JTaHHOM
IJIOCKOCTH, TO OHA...

A He mapauiesibHa HUKaKOW MPSMOi;
b mapatensHa 110001 psAMOi, TpUHAATIeKAIIEH JTAHHOU TIJIOCKOCTH;
B napamienbHa 01HOM €TMHCTBEHHOUN MPSIMOM, HAXOASIIEHCS B 3TOM MIIOCKOCTH;

I Takas u Oyner.

195) Ecnu aBe mpsiMble epecekaroTcs, HO IPHU TOM HAaXOJSATCS B PA3HBIX IIOCKOCTSX, KaK MX
MO’KHO Ha3BaTh?

A miepecekaroniecs;
b napamienbHbie;

B ckpemmBarouecs;
I" nepnenaukymsipHbIE.

196) [lan pucynok. Kakyro Teopemy OH WLTIOCTPUPYET?



\ .I.[)

Lt !

A ecnu ecTh TOYKA, HE IPUHAJIEKAIIAS TaHHOM NPSAMOi, OHA IPUHAAJIEKUT TOU ke MIIOCKOCTH,
TO Yepe3 Hee MPOMAET MpsiMasi K OHA OYJIET CKPEITUBAIOIICHCS;

b gepes Touky, MprUHAUIEKAIYIO JAHHON IPSIMOU, TPOXOAUT MpsAMasi, KOTOpas sABISETCS
CKpeLIUBaIOILIEHCS;

B uepes Touky, mpuHaIeKaIyI0 JaHHOW MIPSIMOM, OJTHAKO HE MPUHAIeKAIIeH 3Toi
MJIOCKOCTH, MOXHO MPOBECTU CKPEIUBAIOIIYIOCS IPSIMYIO;

I' eciin ecTh TOUKA, M OHA HE IPUHAJICKUT KAKOU-TO IIPSIMOIA, TO Yepe3 HEe MPOXOAUT IpsiMas,
NpUHAAJIEKAIas APYTrol INIOCKOCTH, ITH MPSIMbIE Oy YT CKPELIMBAOIIUMUCS.

197) [1nockocTu Ha3bIBatOTCS MapajlielbHbIMU, €CIIU OHHU. . .
A He mepeceKarTcs;

b nepecekarorcs;

B ckpemuBatoTcs;

I" coBmagaror.

198) Jlana ¢purypa. OHa Ha3bIBaeTC:

B
A okTasp;
b rerpasap;

B IIapalyICIACIIMIIC;



I' xonyc.

199) IIpoomKUTh BBICKA3bIBAaHHE: €CIIU JIBE NIPSMbIE NEPIEHANKYJIAPHBI K INIOCKOCTH, TO OHHU. ..
A nepneHIUKYISIPHBL;

b cxpemmuBarorcs;

B napauienbHsl;

I' He nmepecekarorcs.

200) Hy>xHo mocMoTpeTh Ha pucyHok. OTpe3ok AM OyneT Ha3bIBaThCA. . .

A

A HaKJIOHHOM;
b npoexnueit HaKJIIOHHOW;
B nepnenaukyisipom;

I' mpocTo oTpe3kom.

201) Ha npuBeieHHOM pUCYHKE HYXKHO BBIOPATh MPOEKINIO HAKIIOHHOH.

A

A MA;



b AH;

B MH;

I" BepHOTO OTBETA HET.

202) Yroa Mexay npsiMOd U MIIOCKOCTBIO — 3TO YIOJl MEXY MPSIMOM U ...
A ee npoekiuei Ha JaHHYIO MJI0CKOCTh;

b manHOM IIIOCKOCTEIO;

B nepnieHukyisipom, NpOBEAECHHBIM K 9TOU NPSMOU;

I" cocenHen MIOCKOCTHIO.

203) AByrpaHHbIil yroi 37o...

A ¢urypa, coneprkaias IBe CKPEIIMBAIOIIAECS MPSMBbIE, PACTION0KEHHBIE B OJHOH IJIOCKOCTH;
b ¢urypa, obpazoBaHHas TpeMs MPSMBIMHU;

B ¢urypa, o6pazoBaHHas AByMs HOITYIUIOCKOCTSIMU;

I' purypa, o6pa3oBanHas IByMs MPSIMBIMH.

204) YtoObI HaliTH TUIOIIAAb TIPU3MBI, HYXKHO ...

A TIepEeMHOXHTh OCHOBAHUS M CTOPOHBI,

b y3HaTh cymmy G0KOBOIT OBEPXHOCTH C OCHOBAHUSIMU;

B y3Hath miomaas 60KOBOM MOBEPXHOCTH, IJIOUIA/Ib IBYX OCHOBAaHMH, a 3aTE€M BCE 3TO CIOKHUTh
MEXIy COOOI;

I" y3HaTh muioma e AByX OOKOBBIX IOBEPXHOCTEH U IJIOLIAAb JBYX OCHOBAHUH, a 3aTeM BCE ITO
CyMMUPOBATh.

205) Kakue BEeKTOPBI Ha3bIBAIOTCSI KOMILTAHAPHBIMH ?

A BEKTODBI, KOTOPbIE MPU OTKJIAJBIBAHUU OT OJHON TOYKU HE CTAHYT JIe)KATh B TOM ke
IJIOCKOCTH;

b Bce BekTOpHI;
B Bce BekTOpBI, KOTOpBIE BCeraa OyayT MpUHAIEkKaTh IIOCKOCTH;

I" 5TO Takue BEKTOPHI, KOTOPHIE MPU OTKJIA/IBIBAHUHU UX OT OJTHOM U TOM K€ TOYKU CTAHYT JICKATh
B OJHOU IIOCKOCTH.



206) IlpuBenen pucynok. Kak HazpiBaeTcs och 0z?

el
N
="

A ocb a0ciucc;

b ock opauHar;

B ocsp anmukar;

I" HeT npaBUIILHOTO OTBETA.

207) Kakas ¢urypa J1eXuT B OCHOBAHUH IUITUHIPA?
A TpSIMOYTOJIbHUK;

b TpeyronpHuK;

B xBagpar;

I' xpyr.

208) Jlan konyc. Kak Ha3zbiBaeTcs npsimast PA?

A oOpa3yromias;



b BrICOTA;

B npoexuus;

I' HakmonHas.

209) Cdepa 370...

A TIOBEpXHOCTD, CO/IEpIKaIasi BCE TOUYKHU JAHHOTO MPOCTPAHCTBA;
b noBepxHOCTH, KOTOpasi pacloIoKeHa HA 3aJAHHOM PACCTOSTHUU;
B mro6as moBepXHOCTH MPOCTPAHCTBA;

I MMOBCPXHOCTDL, COCTOAIIAA U3 TOUCK, HAXOJAIUXCA HA 3aIdaHHOM PAaCCTOSAHHUU OT JTaHHOM
TOYKHMH.

210) B xakom ciydae ceueHueM cepbl OyIeT OKPY>KHOCTH?

A eciu paccTosiHHE OT IIeHTpa cepbl 10 TUIOCKOCTH MEHBIIIE paauyca cepsr;
b ecnu ot ieHTpa chepsl 10 TUIOCKOCTH PacCTOsTHUE OyIeT O0JIbIIIE;

B ecnu paccTosiHue oT nieHTpa cdepsl A0 MIOCKOCTH OYIET COBIAIATh;

I" BepHOTO OnpeieneHNs HE HAWCHO.

211) CkoapKuMHU CIOCOOAMH MOKHO COCTAaBUThH PACIIMCAHUE OJJHOTO Y4eOHOTO JTHS U3 5
Pa3IUYHbIX YPOKOB?

A) 30 B) 100 B) 120 N5

212) B 9«b» knacce 32 yvamuxcs. CKOIbKHUMHE CIIOCO0aMU MOXHO ¢(hOpMUPOBATH KOMaHTy U3
4 4enoBeK IS y4acTUs B MaTeMaTUUYECKOM onummuae?

A) 128 B) 35960 B) 36 T)46788

213) CKOJIBKO CYIIECTBYET Pa3IMUHBIX IBY3HAUHBIX YHCET, B 3aIUCH KOTOPBIX MOXKHO
UCIoNIb30BaTh UGpsI 1, 2, 3,4, 5, 6, ecnu udphI B 4nciie JOIKHBI ObITh Pa3JIMYHBIMU?
A) 10 b) 60 B) 20 )30

214) Beruncnuts: 6! -5!

215) B simuke HaxoguTcs 45 mapukoB, U3 KOTOpbix 17 6enbix. [ToTepsiin 2 He OeNbIX Mapuka.
KakoBa BepOsITHOCTH TOTO, UTO BEIOPAHHBIN HayTaJl MApUK OyaeT OembiM?

A) —g B) 3 B) 17 )45

216) bpocaroT Tpu MoHeThl. KakoBa BEpOSITHOCTb TOTO, UTO BBINAAYT /IBa OpJia U OJHA pelka?



A) 0 b) 0,5 B) 0,125 N1
217) B nenexno-BemieBoit otepee Ha 1000000 6mneroB passirpeiBaetcs 1200 BemeBbix u 800
JICHE)KHBIX BBIMTphILIeil. KakoBa BEpOSTHOCTh BhIMIpbILIA?

A) 002 B)  0,00012 B) 0,0008 T) 0,002

218) CkoabKO pa3aIudHBIX MATH3HAYHBIX YHCETT MOKHO COCTaBUTh U3 mudp 1, 2, 3, 4, 57
A) 100 b) 30 B) 5 N 120

21 9) Nmerotcst moMHUIOPHI, OTYpLibl, TyK. CKOJIBKO pa3IHuHBIX CalaTOB MOKHO IPUTOTOBUTb,
€CJIM B KOK/bIH cayatr JOHKHO BXOAUTH 2 pa3IndHbIX BHIa OBOLIEH?

A) 3 B) 6 B) 2 r) 1

220) CxonpkumMu criocodamu U3 9 yueOHbIX IPEIMETOB MOYKHO COCTaBUTh PaclHCAHUE
y4eOHOro Hs U3 6 pa3IuyHbIX YPOKOB.
A) 10000 b) 60480 B) 56 ') 39450

221) Beruucnure: A% =
A) 2 B) 56 B) 30 I) 42

222) B urpansHoii konoae 36 kapt. Hayran Beioupaercs ogHa kapta. KakoBa BEpOSTHOCTH, UTO
3Ta KapTa — Ty3?
A) 1/36 b) 1/9 B) 4 Nl

223) Bpocarot 1Ba urpanbHbIX KyOuka. KakoBa BeposSTHOCTB TOTO, YTO BBHIIAIYT JIBE YETHbIC
Qpsi?
A) 0,25 b) 1 B) 0,5 I') 0,125

224) B kop3uHe sexat rpuosbl, cpenu Kotopsix 10% 6enbix u 40% peokux. KakoBa BeposTHOCTD
TOTO, YTO BEIOPAHHBIN TPUO OCIIBIN WM PHIKHIA?
A) 0,5 b) 0,4 B) 0,04 I 0,8

Kirouu TecToBBIX 3a1aHUM
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