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@DOHJI OLEHOYHBIX CpeACTB IO ydyeOHOMy mnpeamery «Martemaruka u WH(OpPMATHKA»

pa3paboTaH Kak MpWIOKEHHEe K pabodeld mporpamme o001meoOpa3zoBaTeIbHOM

yaeOHOU

JTUCIUTUINHBI « MaTteMaTrukay s IpodeCCHOHATBHBIX 00Pa30BaTEIbHBIX OPraHU3aINN.

1. INTAHUPYEMBIE PE3YJBTATbBI OCBOEHHUSA YYEBHOI'O IIPEIMETA

IIpeameTHbIe 00y4aroIUiicsl HAYYMTCH o0yuaronuiics MOJIyYUT
pe3yJbTaThl BO3MOSKHOCTH HAYYUTHCHA
OCBOEHHS
y4eOHOro
npeaMera/Kypca
JIMYHOCTHBIE CdopmupoBaHHOCTH TOTOBHOCTH M CIIOCOOHOCTH
NPEJCTaBICHU O MaTeMaTHKe Kak | K OOpa3oBaHMIO, B TOM UHUCIE
YHHMBEPCAJIbHOM  SI3bIK€  HAyKH, | CAMOOOPa30BaAHHUIO, Ha
CPEICTBE MOJEIHPOBAHUS SBICHUUN | TPOTSKECHUU BCel KU3HU;
U IpPOLECCOB, HIEAX M METOAAX | CO3HATEIIbHOE OTHOIIEHUE K
MaTeMaTUKH; HENpPEPHIBHOMY OOpa30BaHUIO Kak
MTOHUMaHHIO 3HAYUMOCTH | YCIIOBHIO yCHEIHOMI
MaTeMaTHKU TUISE Hay4yHO- | MpodeCCHOHATBHON u
TEXHUYECKOTO nporpecca, | 00IIeCTBEHHOH 1€ TeNbHOCTH;
c(OpPMUPOBAHHOCTH OTHOIICHUS K TOTOBHOCTU M CHOCOOHOCTH
MaTEMAaTHUKE KaK K YaCTH | K CAMOCTOSATEIIbHON TBOPYECKOW M
o0I1eueoBeueCcKoil KyIbTyphl Yepe3 | OTBETCTBEHHOM EATEIbHOCTH;
3HAKOMCTBO C HCTOPHEW DPa3BHUTHUS TOTOBHOCTH K
MaTEeMaTHKH, HBOJIIOIMEH | KOJUIEKTUBHOM pabore,
MaTEeMaTHYECKUX HJICH; COTPYTHUYECTBY CO CBEPCTHUKAMH
Pa3BUTHIO JIOTHYECKOTo | B 00pa3oBaTeNbHOM, OOIIECTBEHHO
MBIIIICHHSI, IPOCTPAHCTBEHHOTO | TIOJIE3HOM, yueOHO-
BOOOpaKEHUsS,  ANTOPUTMHUYECKOHN | MCCIIEOBATENHCKON, MPOEKTHOU H
KYJIBTYPBI, KpUTHYHOCTH MBIIIICHUS | PYTUX BUAAX JCSITCIHHOCTH;
HA YpOBHE, HEOOXOAUMOM  JUIsS OTHOIICHHIO K
Oymymeit poQeCCHOHANIBHON | MPO(dEeCCUOHATBHON IEeITETbHOCTH
NEeSTENbHOCTH, MJI TPOJOJDKEHHUS | KAK  BO3MOXHOCTH — y4acTUSl B
00pa3zoBaHus U CaMOOOPa30BaAHNS; peIIeHUN JIMYHBIX, OOIEeCTBEHHBIX,
OBJIAJICHHUIO rOCy/IapCTBEHHBIX,
MaTEeMaTHYEeCKUMH  3HAaHUSAMH ¥ | OOIICHAIIMOHAIBHBIX TPOOIIEM;
YMEHHUSIMH,  HEOOXOJUMBIMH B
MTOBCETHEBHOM KHU3HHU, JUTS
OCBOGHHUSI CMEXHBIX E€CTECTBEHHO-
HAYYHBIX JIUCIUTUIMH W JUCIMILTAH
npoecCHOHANBHOTO — IUKJA, s
MOJTy4EHUS o0Opa3oBaHus B
o0nacrsx, HE TpeOyIoIMX
yriayOneHHON MaTeMaTHIECKON
MOJITOTOBKH;
npeaMeTHbIE c(hOpMUPOBAHHOCTH BIIQ/ICHUIO OCHOBHBIMH
NPEJCTaBICHUA O MaTeMaTHKe KakK | MOHATHSIMH O  IJIOCKMX |
9aCTH MHPOBOU KYJIBTYPHl U MECTE | MPOCTPAHCTBEHHBIX




MaTeMaTUKHU B COBPEMEHHO
OUBHUJIM3allUU, cnocoGax OIINCaHUusA
ABJICHUN  peajbHOro MHUpa Ha
MaTEMaTUYECKOM SI3BIKE;

c(hOpMUPOBAHHOCTH
MPEACTABICHUN O MaTEeMaTUYECKUX
MOHSITUSIX KaK BaYKHEHIIINX
MAaTEMATUYCCKUX MOJACIAX,
MO3BOJISIFOIINX OIHCHIBATh u
n3y4aTb  pa3HblE  IMPOLIECCHI U
SIBJICHUS; TIOHUMaHUE BO3MOXHOCTHU
aKCHOMaTHYECKOT 0 MOCTPOCHUS
MaTeMaTHYECKUX TEOPHii;

BJI4/ICHUIO MeToAaMHu
JOKa3aTeNbCTB M alNTOPUTMOB
peleHus, yMeHHE HUX IPUMEHATH,

MIPOBOAUTH JIOKa3aTelIbHbIE
pacCyXJcHHsT B XOJA€ pEIICHUs
3a/1ay;

BIQJICHUIO  CTaHAAPTHBIMU
MPUEMaMH PEIICHUS PAIliOHAIBHBIX
u UppalMOHATIbHBIX,
MOKa3aTeNbHBIX, CTCTICHHBIX,
TPUTOHOMETPUYECKUX YpaBHEHUU U
HEPABCHCTB, ux CHUCTEM;
UCIIONIb30BaHUE TOTOBBIX

KOMITBIOTEPHBIX IPOTpaMM, B TOM
4uCIIe IS [TOMCKA IIYyTH PEIICHUS U
WJUTFOCTPALMM PELICHHs] YPaBHEHUI
Y HEPABEHCTB;

c(hOopMUPOBAHHOCTH
npefcTaBIeHud 00  OCHOBHBIX
IIOHATHUAX MaTEMATHYECCKOI'O
aHalM3a U MX CBOMCTBax, BiaJieHUE
YMEHUEM XapaKTepU30BaTh
MIOBE/ICHNE GyHKIMH,
UCTIOJIb30BaHNE MOJTY4EHHBIX

3HAHUU [UI ONMCaHUsA W aHalIu3a
peaNbHBIX 3aBUCUMOCTEM;

reOMETPHUECKUX
OCHOBHBIX CBOMCTBAX;
c(OPMHPOBAHHOCTH yYMEHUS
pacro3HaBaTh reOMEeTPUYECKUE
(burypsl Ha yepTexax, MOAEIAX U B
peambHOM  MHpe;  TPUMEHEHHUE
U3yUYECHHBIX CBOWCTB
reoMeTpuueckux ¢uryp u hopmyin
JUI  pEelIeHUsT TeOMEeTPUYECKHUX
3aJad W 337324 C TPAKTHUYECKUM
COJIepKaHuEM;

¢durypax, wux

c(hOpMUPOBAHHOCTH
IPEJCTaBICHUN O Tmporeccax |
SABJICHUAX, UMCHOIIINX
BEPOSITHOCTHBIH Xapakrep,

CTaTUCTUYECKUX 3aKOHOMEPHOCTSX
B pEAJIbHOM MHPE, OCHOBHBIX
MOHATHUAX DJIEMEHTAPHOW TEOpPUH
BEPOSATHOCTEU; YMEHHI HaXOAUTh U

OLICHUBATh BEPOSTHOCTH
HACTYTUICHUS COOBITHI B
IPOCTEHIIINX MPAKTHYECKIX
CUTYaITUAX u OCHOBHEBIE
XapaKTEPUCTUKH CITy4aitHbIX
BEJIMYWH;

BIIQ/ICHUIO HaBbIKAMH
WCIIOJIb30BAHHUS TOTOBBIX
KOMIBIOTEPHBIX ~ MPOTPaMM  TPH

PEIICHUHN 3ada4.

METANPEAMETHDI
¢

YMEHUIO  CaMOCTOSITEIIBHO
ONpEAENATh LENU ACSITEIBHOCTH U
COCTaBJISITh IUIAHBI JI€ATEIbHOCTH;
CaMOCTOSITENIEHO OCYIIECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTHUPOBATH
JESATEIbHOCTh; MCIIONIb30BaTh BCE
BO3MOKHbIE pecypchl IS
JOCTHKEHUSI TOCTABJIEHHBIX ILEJEl
u peanuzanuu IJIaHOB
JESITEIIbHOCTH; BBIOMpPATH
YCIICIIHBIE CTPATErMHU B Pa3IMYHBIX
CUTYaIUsX;

TOTOBHOCTU M CIOCOOHOCTH
K CaMOCTOSITENIBHOM
MH(}OPMAaLIMOHHO-TIO3HABATEIbHOMN

ACATCIIbBHOCTH, BKIIIOYasd YMCHHUC
OPHUCHTHUPOBATHCA B  PA3JIMYHBIX
HCTOYHHKAX I/IH(l)OpMaI_II/II/I,
KPpUTHYCCKHU OLICHUBATh u

UHTEpIpPETHPOBaTh HH(POpMAIHIO,

MOJTy4aeM Y0 u3 Pa3TUYHBIX
HWCTOYHUKOB;

BIIQJICHUIO SI3bIKOBBIMH
Cpe/ICTBaMu: yMEHUE SICHO,




YMCHHIO MIPOYKTHBHO
0o0IIIaThCsI W B3aMMOJIEHCTBOBATHL B
mporecce COBMECTHOM

ACATCIIBHOCTH, YUYUTBIBATH IMMO3UIIUU
APYrux Y4YaCTHHKOB OCATCIIBHOCTH,

3 PEeKTHBHO pasperarb
KOH(JIUKTHI,

BJIQJICHUIO HaBBIKAMU
II03HABATEIbHON, y4eOHO-

UCCIIENOBATENIbCKOM M IPOEKTHOMH
NeSITeTIbHOCTH, HaBBIKAMU
paszperieHus mpodiIeM; CriocoOHOCTh
U TOTOBHOCTh K CaMOCTOSITEJIBHOMY
INOUCKY METOOO0B peicHuA
NPaKTUYCCKUX 3aJla4, MPUMECHECHUIO
PAa3IMYHBIX METOJ0B ITO3HAHUA,

JJOTUYHO M TOYHO MH3Jiaratb CBOIO

TOYKY  3pEHHUs,  HCIOJIb30BAThH
aJICKBAaTHBIC S3BIKOBBIC CPE/ICTBA;
BIIQJICHUIO HaBBIKAMH
MO3HABATENIbHON pedIeKCUU  Kak
OCO3HAHHS COBEPILIAEMbIX
nencTBuit n MBICITUTEIBHBIX
MPOIIECCOB, HX PE3YJIbTaTOB W

OCHOBaHUH, TPaHML] CBOErO 3HAHHUS
u HE3HaHUA, HOBBIX
IIO3HABATEIIBHBIX 3a7a4 M CPEICTB
JUISL X TOCTU KECHUS;

LEJICYCTPEMIICHHOCTh B IIOUCKAX U
IIPUHATUU peLeHui,
COO0pa3UTEIbHOCT U HHTYHUILMS,
Pa3BUTOCTh POCTpa

2. IKAJIA OHEHUBAHUA
Onenka OTJIMYHO X0po1io YIOBJIETBOPHUTEJIbH | HEYJAOBJIETBOPUTEIbH
) 0
KauectBoO IIOJIHO U3J1araet Ja€T OTBET, u3JaracT MaTepual OoOHapy>KUBaeT
OTBETOB HA W3Y4YECHHBIN YILOBJIETBOPSIIO HEIOJIHO U He3HaHHe OoJbIIeH
BOINPOCHI M0 | Marepuai, JaéT | LUl TeM ke JIOITYCKaeT JacTu
TeMam IIPABUJIBHOE TpeOOBaHUAM, HETOYHOCTH B COOTBETCTBYIOLIETO
AUCHUILUIMHBI | OIpPENEICHHOE YTO U ISt OIIpENICIIEHUN paszzena u3y4aeMoro
MIOHSTH; OLICHKH HOHSTHN WIH MaTepuana, JOMyCKaeT
OOHapyXHBaeT | «OTJIIMYHOY, HO (dhopMynupoBKe olMOKHU B
MIOHMMAaHHE nomnyckaer 1-2 | Teopuii; He ymeer bopmMynHupoBKe
MmarepHana, OLIMOKH, JIOCTaTOYHO orpeseneHuil u
MOKET KOTOpBIE caM riy0oKo U TEOpUH, UCKAXKAIOIIINE
000CHOBAThH xKe JI0Ka3aTeIbHO UX CMBICII,
CBOM CYXKJIEHUS, | WCIIPABIISET, U 000CHOBATh CBOU Oecrops104HO U
IIPUMEHUTH 1-2 negouéra CYXKJICHUS U HEYBEPEHHO M3J1araer
3HAHMS Ha B IIPUBECTH CBOU MaTepuan
MIPaKTHUKE, NOCJIEI0BATEN | MPUMEPHI; U3JIaraeT
IIPUBECTH BHOCTH U MaTepuanl
HE00XO0IUMBbIE S3BIKOBOM HEIOCIIEeJ0BATEIBHO
IIPUMEpPHI HE oopmieHun U J0IyCKaeT
TOJIBKO I10 U3JIaraeMoro OIINOKYU B
y4eOHHUKY, HO U SI3PIKOBOM
CaMOCTOSTEIIbH oopmIIeHUN
0 M3J1araeéMoro
COCTaBJICHHBIE;
U3JIaraeT
MaTepHan
MI0CJIE0BATEND
HO U IMPpaBUJIBHO
C TOYKH 3pEHUS
HOpM
JUTEPATyPHOTO
A3bIKA




KoanyectBo 90 - 100% 70 - 89% 50 - 69% Menee 50%
NPaBUIBHBIX
OTBETOB B
TecTe
KauecTBo BC€ 3aJ1a4u penieHo BepHo | pemieHo ot 50 no 79 OTCYTCTBYIOT
BbINOJIHEHHUSI | DPEILICHBI BEPHO; 6omee 80 % % Bcex 3as1a4; He HEOOXOIUMBIC
KOHTPOJbHBI UCIIOJIb30BaH BCEX 3a7a4; BCEr/la UCTOJIb30BaH TEOPETUUECKHE
X Haunbosee MOTYT Haunbosee 3HAHHUS; TOMYIICHBI
paloHaJIbHBIA | BCTpeYaThCsl | pallMOHAJIbHBIA MyTh | OWIMOKHU B Oojee yemM
IyTh PELLIEHUS; OTJIE/IbHbIE pelieHus 50 % 3anau.
U3JI0KEHUE HETOYHOCTH B B pemenun
marepuaia apudMeTHIeCcK MIPOSIBIIICTCSL HE3HAHUE
JIOTUYHO, UX pacyerax OCHOBHOTO MaTepuala
IrpaMOTHO, 0€3 yueOHOM MPOrpaMMbl
OO0k
KauectBoO 90 — 100% 70 - 89% 50 - 69% Memnee 50%
BBINOJTHEHH S
MPOBEPOYHOI
padoTbI

3. OHEHOYHBIE CPEJACTBA JUIA ITPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU OBYYAIOILIIUXCA

3.1 PACIIPEJEJIEHUE OINEHOYHBIX CPEJACTB

Ne n/m | KonTposmmpyemblie pa3zaesibl y4e0HOT0 HanmeHoBaHMe OLIEHOYHOI'O
npeamMera cpeacTBa
1 Anrebpa Omnpoc, KOHTpOJIbHAs paboTa
2 OCHOBBI TPUTOHOMETPUU Omnpoc, KOHTpoJIbHAs padoTa
3 Hauana maremaTndeckoro anaiamnsa Ormpoc, KOHTpOJIbHAS paboTa
4 YpaBHEHUs U HEPAaBEHCTBA Omnpoc, KOHTpOJIbHAs paboTa
5 KomOunaropuka, CTaTUCTUKA U TEOPUSI Ormpoc, KOHTpOJIbHAS paboTa
BEPOATHOCTEMN

6 I'eomerpus Ormpoc, KOHTpOJIbHAS paboTa

4. OIEHOYHBIE CPEJCTBA I TMPOBEIEHUSI TTPOMEXYTOYHOM
ATTECTAIIMU OBYYAIOIIIUXCHA

B (hopMe IK3aMeHa.

[IpomexyTouHas aTrecranus no npeamery «Marematuka U HHGOPMaTHKa» MPOBOAUTCS

5. KommiekT marepuasoB AJs OeHKH C()OPMHMPOBAHHOCTH yYMEHMI W 3HAHUII B
X0/1e OCBOCHUSA Y4eOHOM TUCHHUIIHHBI
5.1 IlpuMepHbIii NepevyeHb BONPOCOB M 3aJaHUI JIs1 ONIPOCa

Paznmen 1
Tpuronomerpuueckue GopMyIIbl IBOHHOTO yIila ¥ OJIOBHHHOTO YTIJIa.
Tpuronomerpuueckue (GopMmynsl HpeoOpa3oBaHUS  CyMMBI

(GyHKIMI B IPOU3BEICHUE U IIPOU3BEIEHUS B CYMMY.
OO6u1re hopMybl A7 peIIeHUs MPOCTEHIINX TPUTOHOMETPUYECKUN ypaBHEHUH.

TPUTOHOMETPUYECKUX




14.

15.
16.
17.
18.
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@opMmynbl Ul pELIEHUS NPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHMM (YacTHbBIE
cityJamn).

Omnpenenenre KOMIUIEKCHOTO 4ucia. Apu(pMETHUECKUE ACHCTBHS C KOMIUICKCHBIMHU
YUCIIAMH.

Tpuronomerpuueckass (¢opMa 3amUCH  KOMIUIEKCHOTO  uucia. ['eomerpuyeckas
WHTEpIpeTaLus.

TeopeMsl 0 Ipezenax mocie10BaTeIbHOCTEM.

Omnpenenenue MPOU3BOIHON QYHKIINHU, €€ HU3UISCKUN CMBICIL.

@opMyITbl TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

[IpaBuna nuddepeHnupoBaHus.

[TpaBusI0 BEIYUCICHHUS TPOU3BOIHON CI0XKHON (DYyHKIIHH.

DopMyJIbl TPOU3BOIHBIX OOPATHBIX (DYHKIIUH.

I'eomeTpuueckuii cMmbicn Tpou3BomHOW. ['paduueckas wurOcTpanus. YpaBHEHUE
KacaTenbHOU K rpaduky GyHKIUU.

HeoOxomuMoe m nocratodnoe yciioBue Bospactanusi (yObiBanws). HeoOxommmoe u
JIOCTaTOYHOE YCIIOBUE MaKCUMyMa (MUHUMYMa) (PyHKITHH.

Haxoxzaenne HaubosbIIero 1 HaMMEHbILEr0 3HAYEHUM (PYHKIIMK Ha OTpE3KE.

@opMyIibl YMCIIA IEPECTAHOBOK, COUETAHUM, pa3MEILICHUM.

®opmyna ounoma Hetotona. Tpeyronpuuk [lackans.

Krnaccudeckoe omnpeneneHue BEpOSTHOCTU CIy4alHOTO COOBITHSA. BeposTHOCTH CyMMBbI
HECOBMECTHBIX COOBITHI.

Paznen 2

[TonsiTvie ABYrpaHHOrO yria U JMHEWHOIO yIila, KOTOPBIM OH U3MEPSAETCS

Onpenenenne NEpHneHIUKYISIPHBIX IUIOCKOCTEH. YCIIOBUE MEPHEHAMKYISIPHOCTH JIBYX
IIJIOCKOCTEM.

Onpenenenue NpsAMONM M HAKIOHHOM mpusMmbl. MX snemeHTsl (BepimMHBI, pEOpa,
JIMaroHaju, TpaHu, OCHOBAHUS M OOKOBasi IOBEPXHOCTh.)

[Mupamuna. Bunel nupamun. Wx snemeHTsl (BepmiMHBI, pEOpa, AMAroHai, TpaHH,
OCHOBaHMA U OOKOBast MOBEPXHOCTb.)

Omnpenenenne BEKTOpa, HYJEBOTO U €IMHUYHOTO BEKTOpOB. CBONCTBA BEKTOPOB.
OnpeneneHue paBHBIX BEKTOPOB UM IPOTUBOIOJOKHBIX BEKTOpOB. JlelcTBUSA C
BEKTOPaMH.

OnpeneneHne KOJUIMHEAPHBIX M KOMIUIAHAPHBIX BEKTOpPOB. PasiojkeHue BeKTOpa IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Paznen 3
MHoOrouseHsl OT OJJHON NEPEMEHHOU. JIeIMMOCTh MHOIOUYJICHOB.
[enenune mHOrousieHoB ¢ ocratkom. Teopema besy. Cxema ['opHepa.
DopMyIbl COKpALIEHHOTO YMHOXKEHUS JUIs CTAPIIUX CTEIICHEN.
MHorowiensl OT JABYX HEPEMEHHBIX. MHOIOUYJIEHbl OT HECKOJBKUX IE€PEMEHHBIX,
CUMMETPUYECKHE MHOTOUJICHBI
Kopens crenenn n > | u ero cBoicraa.
®yuknuu y = VX , MX CBOHCTBA U rpad UKy
[TpeoOpa3oBaHue BHIpAXKEHUH, COAEPIKAIINX PAJAUKAIBI
CrenenHas GyHKIMS C HaTypalbHBIM MOKa3aTesieM, €€ CBOICTBA U rpaduK.
CrenenHast GyHKLHUS C pallMOHAIBLHBIM ITOKa3aTeNIeM

10 W3BrieyeHne KOpHeH U3 KOMIUIEKCHBIX yrcesl. OCHOBHas Teopema anreOphl.
11. BepTukanbHble ¥ TOPU3OHTAIBHBIE aCUMITOTHI TpadukoB. ['paduku ApoOHO-THMHEHHBIX

GYHKIIHA.

12. Tloka3arenpHas pyHKIHS (IKCIIOHEHTA), e€ cBolicTBa U rpaduk. Yuco e.



13. Jlorapudpm umcma. OCHOBHOE JIOrapUPMHUECKOE TOXIACCTBO. JleCATHUHBIN WU
HATYpaIbHBIH JTOrapupMBbI

14. Jlorapudmuyeckas GyHKIHs, €€ cBOicTBa U rpaduK.

15. CpoticTBa morapudmoB: orapudm Mpou3BeACHHS, YaCTHOTO, CTEIICHH.

16. Jlorapudmuueckue ypaBHEHUs

17. Jlorapudmudeckre HepaBEeHCTBA

Paznen 4
1. IlpsmoyronpHas cucreMa KOOpPAMHAT B IIPOCTPaHCTBE. JleKapTOBBI KOOpAMHATHI B
IIPOCTPAHCTBE.
Koopaunats! Bekropa. CB3b MEXy KOOpAUHATAMHU TOUYKH U BEKTOpA
VYron Mexay BekropaMu. CKaJIIpHOE ITPOU3BEIEHUE BEKTOPOB
Bpluucienue yrioB MEXay IPSIMBIMU U INIOCKOCTSMHU
VYpaBHeHue miockoctd. PopMyiia paccTOsIHUS OT TOYKHU A0 INIOCKOCTH
IlonsTHE O cMMMETpHUH B IpocTpaHCTBE. Buabl cummerpun. [TapamiensHbIi nepeHoc
[IpeoOpa3oBanue mnomodbus. Cummerpuu B KyOe, B Mapajuielenunene, B NpU3ME U
npamMue.
8. Tena 1 MOBEpXHOCTH BPALICHUS.
9. Huwmunap. [Tnomans MOBEPXHOCTH.
10. Konyc. Yceuénnsiii konyc. Ilnomanp noBepxHoctu
11. Hlap u cepa, ux ceuenus. Y paBaenue chepsl.

Noakown

IIpuMepHBbIii HepedYeHb TECTOBbIX 3aJaHU I

Paznen 1. «Aaredpa u Hayajia MaTeMaTH4YecKoro anajau3a» 10 kiaacc

Bapuanr 1
1. Haitmure o6nacts onpeaenenus pyHkouun y = (X1
X+1
A) (-o0;-1) U [1; +o0) B)(-1;1)  O)[-11]

D) (-0; -1] U [1; +0) E) (-o0;-1)U(L; +)

2. Ilpu xakux 3Ha4eHHUSAX apryMmeHTa 3HayeHue ¢pyHkuuu y = 0,4x — 5 paBHo 13
A)-54 B)54 C)34 D)-45 E) 45

sin10° +sin80°)(cos80° —cos10°)
sin 70°
A)05B)2 C)1 D)0 E)-1

3. Ynpocrure: (

4. U3mepenust mpsMoyrojipHOro mnapamienenuneaa 15 m, 50 M, 36 M. Onpenenute
pebpo Kyba, paBHOBEJIHUKOI'O MPSMOYTOJIEHOMY MapajuleIenuneny.
A) 40 cm B) 45 cm C)35cm D) 25 cm E) 30 cm

5. Berancaure: cos? 22,5° —sin? 22,5°

A) B B)g C)-1 D)1 E)@
2

6. YpoctuTs BelpaxkeHne: 2+ sin5x - sin3x + cos5x - cos 3x
A)sin2x+2  B)2+cos2x C)sin15x D) cos8x E)sin8x



2X

1+x?
A) (-o;+0) B)(-2;2) C)(-1;3) D)(-2,4)  E)(-33)

7. Haiimute o0nacte onpeneneHust QyHKIUHI: ¥ = cos

. 387
8.3HaueHue SlnT paBHO:

1 1
A)E; B)-E; C)g; Il)-@ E)l.
x% +1

9.Haiitn Hy 1M QyHKIHH Y =

X+1
A)-1 B)0 C) uyneii pyHKIuN HET D)1 E)2

10.Haiigure 3HaueHue BeIpaXeHus: Sina + Sin2a + Sinda., mpuo=— .

A) @ B)1. C) 3+2\/§. D) 3_2\@. E) 1_2\/5.

11. Yto MOXKHO cKa3aTh O QYHKLIUU [y =COSX — XZ].

A) Hu deTHast, HU HeUeTHAsS
B) Uernass  C) [lepuoanueckas
D) Heuernas E) OGiuero Buga

12. Haitmu naubonvuiee u naumenvuiee snavenus gyuxyuu: Y = 3SINXCOSX +1;

1
A)ZI/I%; B)-EI/I2,5; C)II/I?; I[)SH-? E)l u-1.

13. HaiiguTe HaMMEHBUIMH NOJIOXKUTEIbHBIN eprol GyHKIUN y = ctg3X.
II I1
A) 0,5 B)g C)E; D)E;E) -111

14 Jlnst bysxwm £ (x) = 3x° —x° + 2. Haiiruf (5).
A) 0,5 B)-48 C)12 D)10 E)-15

15.Vupocrure: tgt - cos(—t) +sin(z +t)
A)sin2x+2 B)2 C)0 D05 E)sin8x
y=5x-4
16. lyist 3agaHHOM PyHKIIMK HAWTH 0OpaTHYIO:

A)y=08+02x; B) y=08-02x; C)y=8+0.2x;1) y=08+2x; E)
y=0,8x.

17.Kakast u3 QyHKIMS SIBISIETCS HEUETHOM?

AyYy=x"+x>B) y=x*+x*; C)y=x"=-x*; 1) y=x"+Xx*; E) y=x>—-x".
18. HalimuTe HanMeHbIIee 3HaUeHUE (PYHKITNHU y = X2 — 4x + 5.

A)l; B)-l; C©)5  M)—4. E)



19.I'paduk kakoit hyHKIIMM M300pakEH HA pUCYHKE?

A) y = COSX; B) y =sinx;
C)y = ctgx; )y =tgx.E) y =2 sinx;

20.Ykaxxute ypaBHEHHE TTapaboJIbl, H300paKeHHOM HAa PUCYHKE:

A) y=05x>+3

B) y=x+3

C) y=-05x%+3

) y=-05x"-3
E)) y=2x*+3

21.Hatimu mnoxcecmso snauenuit (pyukyuu Y = 2COSX;

A)—2<x<2 B)x>0 C)x=>-2 D)-2<x<2E)x<2
. 4
22.M3BecTHO, uTO: SINt = E,E <t<r.
Beruucnuts  ctgt.
1 3 NE) 3
A) —; B)--; OC —/; - —. E)l
) 5 )¢ ) M-y )
23. Kakwue u3 GpyHKUUHN SABIAIOTCA HEUETHBIMU?
1) y = cos 5x; 2) y = X —sin 5x;
y=1+tgx; 4) y = x® cos X.
A)lu3; B)2u4; C2u3; HO)lud E)l u 2.
. X—3
24HaiiauTe 061acTh onpeneneHust PyHKIun y = ——————.
X(X +5)
A)yx#5. B)x#5x#0. C)x=#0,x#-5.
D)x#0. E)x=#-5.
Bapmuanr 2
1

1. Haiigure o6nacth onpeaeneHus QyHKINU y = —X +
2+X

A)X=-2 B)x=z0 C)xe(2; »)
D)xe(- «; -2) E)x=2

2.f(x) = 2sin2x + cos X. Haitnure f(%)

A)2 B)2 C)l1+



1 D)1 E)2+ Y2
J2 2
3. Beruucaure: sin® o —cos* o, €CIIH COSO= %;
4 4 7 1 7
A) 3—B) -3-C) —— D) —; E) —
) 7 ) 7 ) 25 )2 )25

4. Inaronains kyoa paBHa 12 cm. Haiigure o6beM kyoa.
A) 192V3cm® B) 144 em®

C) 144ECM3D) 216 CM3 E) 2162 CM3
2 2

5. HaiiauTe 06acts onpeneneHust GyHKIUH: y = /4 — x?
A)—2<x<2 B)x>0 C)x=>-2
D)—2<x<2 E)x<2

6_ BBIqHCHHTe: Sin 2250 Ccos 2900 tg 1650
ctg105° cos60° sin 340°

A) 2z B) vz C) vz D) ¥2 E)_%
2

7. YIIpoCcTUTH BeIpaXkeHue: Sin5x - Sin 3X + cos5X - c0s 3x
A)sin 2x B) cos 2x C)sin15x D) cos8x E)sin8x

49
8. 3nauenue cos( - Tﬂ) PaBHO:

1 1
A)E; B)-E; C)%; I[)-% B)l

9. Haiimute MHOXeCTBO 3HaUeHUH QyHKIMU y =3 + 2sin® 3x

A) (0;5) B) (0; 3) C) [3; 9] D) (-5; 0) E) [-5; 5)

10. Yopocrure: 1 + tg(r+ o) ctg(%ﬁ —q)

A) 12 B) tga C) 1 D) ctga E) sina

sin’ a cos® a

11.YTo MOKHO CKa3aTh 0 QYHKIMH: ¥ = /x? +3| x|

A) Hu yerHast, i HeuetHast B) Uernas
C) llepuomuueckass D) Heuernas
E) O6miero Buaa

12.HaiitTn HanMmeHbIIee 3HaYeHUE QYHKIIUU: Y = 3sin? x + 2c0s? x
A3 B)l C)-2 D)5 E)2

13. HalimuTe HauMeHbIINN TTOJIOKUTENBHBINA TTepruoa PyHKIUN Y = Sin2X;
A) 0,51 B)2r C)n D)0 E)-1

14. 1ns1 dyskmu f(x) = X+ 2% -1
Haiiruf (-3),



A) 0,5 B)2 C)1 D)0 E)-10

15. Yuopocrure:
ctgt-sin(—t)+cos(27 —t)
A)sin2x+2  B)2+cos2x C)0 D)0,5 E)sin8x

16. 1151 3a1aHHOM (PYHKIIMK HAWTH 0OpaTHYIO

y=-2x+3, A)y=15-05x; B)y=15-X; o)
y=15+0,5x;1) y=08+2x; E) y=0,8x.

17.Kakast u3 QyHKIHS ABISETCS HEUCTHOM?
A)Yy=x"=2x"; B)y=x"+2x*0) y=x"+2x*; 1) y=x" +2x°*;

2

E) y=Xx' —2x%.

18.Haiinure 06nacthb onpenenenus GyHKuun y = 2x° -x-1
X2 +x-2
A)Xx=-2x£1 B)x=0 C)Xxe(2; ©)
D)xe(- w;-2) E)x=2

19.I'pauk kakoit pyHKINU H300pakEH HA pUCYHKE?
y k

l | I A)y = COSX; B) y = sinx;
C)y = ctgx; )y =tgx.; E) y = 3sinx;

20.Ykaxute ypaBHeHUE Mapadoibl, N300paKEHHOM Ha pUCYHKE:

A) y=0,5x2+3

B) y=x+3

C) y=-05x’+3

) y=-05x*-3
E)y=3x*+3

. 2
21.. KoopauHaThl BepIIMHBI TapadoIibl, 3aJaHHON YpaBHEHUEM y = - X~ +6X, paBHbI

A)(6:0) B)(-3-9) OG99 MH©0,0) E) (-3,9)

22.M3BecTHO, uTO: SiNt = <t<r.

ol s~
NN

Beruncnurs  tgt.

3 4
A)Z; B)_E; C)?; Il)-?-E)l-



1)

3)

23. Kakue nu3 GpyHKIUN ABIAIOTCS YETHBIMU?
1) y =sin 3x; 2) y = X sinbx;
3)y = x* —sin 2x; 4)y = [sin9x|.

A)lu3; B)2u3; C)2u4; J)3u4 E)lud.

24..Haiimu mnooicecmso snauenuii pynkyuu [y = 0,5sinx]

A) -0,5<x<0,5 B) x>0 C) x>-2 D) -0,5<x<0, E)
x<0,5
Ya 2) ya
§ \ Vi A 1
4 “hip
5 : B) 2
0 x 0 x
YA 4) ya
2 C) 3
/ I
= _? x o : \\ x ) 4  E)uem
Y pbge maxo2o epaguxa
Hrorosslii Tect 32 1 cemecTp 00yueHust
Bapuanr 1
1. Haiimmre snauenne f'(2)+ f'(<1), ecim f(x) = 23 —7x°+ 3x + 10
A) 68; B) -7; C) 14; 1) 22; E)106.

2. Haiinure o6acts onpeseneHus GyHKIUH ) = —3X +
-Xx

A x#2; B)x#-2; O xe(—0-2); ) x#0; B)xe(2+0).

3. Haiiziure skctpeMyM GYHKIHE ¥ onpeenute ero Bu: f(X) = -4x° - 6x - 2

A)x 3 in; B) x 3 max; C) x 3 max; ) x 3 in;
=—— T.min; =——T. ; =—,T. ; =—, T.min;
4 4 4 4
E). X=——, T.max.
3

cosx =1
4.Peunute ypaBHEHHE:

A)ﬂn;B)%+ 27zk;;C)27zk;,ZZ)§+7m ; E) npyroe pemenue.

5. Haiinure npousBoanyo pyukuuu f(X) =(5+4x)(4x —5)



A) 3247 B) 32x; C) 8 1) 16;
E)!6x.

6. Haitnure npoMexyTku Bospactanus dyHkmmn f(X) = —x* +2x—3

A)(odl; B-Lw); O0); M (~o0j0); E)[-2;00).

7. HaiijTe TaHIeHC yIyla HAKJIOHA KacaTelbHoil K rpaduxy dynxmuu f (X) =5x* + 2X
B Touke M (1;3)

Atga =5; B) tgax =16; C) tgar =6; 1) tgar =14; E) tgar =12.
8. Haiinure cosa, ecnusina = 0,8 u % < a < T.
A) -0,6; B) -0,7; C) 1.4, ) 0,22;
E)1,06.
9. Beruuciure arcsin[— %}
A)-45%  B) 145 C) 60°; 1) 30% E) 120°.

10. Kakas u3 pyHKIUS SABISETCS HEUYESTHOU?
Ay=x —2x*; B)yy=x-2x; O y=x"+2x";7 mpy=x"+2x%;
E) y=x"—2x°,

o 2
11. CocraBuTh ypaBHEHHE KacaTelnbHOH K rpaduky ¢pyHkmmu Y =x° —4x—5 B Touke

Xo— -1

A) y=-2x-8; B) y=6x-1; Cy=—2x+3; Yy=X; E)
y=-6x-06.

12. Haiiaute naumensiee suavenne Gpyuaxunn Y = 2X° +5X* —10%° + 3 na orpeske
[-20]

A)79; B) 0; C) -99; ) 3; E) 10.

x> x?
13. Mana pynkmus f (x) = “3"7 + 3x — 20. Haiigute e€ kpuTHueckue TOUKH
A)-13; B)-2; 1,5; C)-1,5; 2 ) 5;2; E) -3;

14. Pemnte HepaBeHCTBO COSX > 7

A) —2—”+27zn;2—7[+27zn ne’z, B) Z+27zn;2—7[+27zn ne’z,
3 3 3 3

C) [—%+2ﬂn;%+2ﬂn}nez; 1)

T T
——+m,—+mm |,nel.
( 3 3 )

E) npyroe pemenue.



. T T
15. HaiiguTe 3HaueHHE BBIPAXKEHUS 6sin? ? —2cosz —1g ? g

1 1
A)3.5; B)5§; C)ﬁg; 1) 4,5. E) -3;

16 Haiigure MHOKECTBO 3HauYEHUN byHKIIU
A=l sl o3l =52 B)(L4);
17.Haiinure IIPOU3BOJHYIO dyHKuy Y = 5C0S X —3X :
A) —5sinx—6x; B) —5cosx—6x () —5cosx—3x; J1) osinx +6x  E)5tgx+2.
18. Borunciure: €0s® 15°-sin® 15°.
A) % B)05 C)0 D) 1 E)-05s
19. Pemmre ypaBHenue 25inx =—1
T /4
*—+m,n +—+2/m,n
A) 3 €Z, B) 3 €Z:
(—)"™" Zsmnez (1) Z+mnez
&) 6 ; ) 3 :

E) npyroe pemenue.

1
20. Touka JBUKETCS MPSIMOIMHENRHO 1Mo 3akoHy S(t) = 2t° +E'[2 —1. Bpiuncnure yckopeHue

Touku npu t = 1.
A)2 B)10 C)12 D)3 E) 13

21. Hanuim ypaBHEHHE KacaTelbHOM K rpaduky GyHKIMU Y = sin2x +1 B Touke Mg (2
4
A) y=2x+2—§ B) y=1 C) y=x+2—%D)Y:'1 Byy=2
Bapmuanr 2
1. Haiimre snauenne f'(2), ecom f(x) = 4x° — 2x - 45
A) 46; B) 36; C) 98; J1) 106; E) 102.

5
2. Haiimute o0nacts onpeneneHust QyHKIUH y = 3 +7x
x —
A x#-3;B)x#3; O xe(-0-3); I x#0; E)xe(3+x)
3. Mccnenyitre dpynkmmio f(X) = -0, 5x°+2x-3 Ha sKCTpeMyM

A) x = -4,1.min; B) x =1,1. max; C)x =2, 1. max; o) x =4,
E). x = -1, T.min.

y =3C05(X+§]—2

;2)

T.min;



sinx =-1

4. Pemite ypaBHEHUE:
VA T
A);zn;B)—E+27zn;C)7r+27zn : ﬂ)—§+ﬂt;E)27Zf

5. Haitaure npoussoaayio Gpyakmun T (X) = (7 —4x)°

A) —4(3-4x)%; B)—9(3—-4x)*; O)3(7-4x)*; N —12(7 —4x)?;
E)12(3-4x).
6. Haiimute npomMexyTku yobiBanus Qynkuun f (X) = x* —6x*> +5
[ ]A) [0;00); B) (—o0;00); olo4], m (- oo;O]u[4;oo); E)
—4:0].

7. Haiizure TaHreHC yria HAakJIOHA ~KacaTeNbHOM K rpaduky  (QyHKIUH
f (X) = —3x* —5x B Touke M (2;6)

Atga =19; B) tga =-13; O) tga =-17;
) tga =8; E) tga =29.

8. Berauciure sina, ecinucoso = si u %ﬂ < a < 2m.

A) -0,6; B) 0,36; () 0.98; 1) 0,6;

E) -0,2.

9. Beruucnure arc COS{— gj

A) 45 B) 135°% C) 60°; J0) 30°% E) 130°.

10. Kakas u3 ¢GyHKIHSA SBISIETCS HEYETHOH?

A y=x"+x% B)y=x+x*; C) y=x-x*;) Yy=xX"+x*; E)
y=x"-x".

11. CocTaBuTh ypaBHEHHE KacaTeNbHOI K rpaduKy GYHKIHH Yy = 24/X B TOUKe Xo=4
1 1
A) Yy=X+1; B)y:Zx+1; C)y:Zx—l; )y =6-05x
; E)y=x-1.

12. Haiimute naumGonbinee 3Hauenne ¢ymkimunm Y =X +05x" —x*+3 ma orpeske

A) 1,92; B) 99; 0)3,5; 1) 6,7; E) 670.

3 X2

13. Jana pynkuus f (x) = X? + -5 2x — 3. Haiinure e€ xputnueckne TOUKU

A)2; -1 B) 1; -2; C)-3; 2; ) -2; 3;
E)3; -1.



14. Pemmnre HepaBeHCTBO SINX ¢ >

T V4 oY/
A)(—oo;g); B)(szn;?wmj,nez; C)

(£+27zn;5—”+27znj,nez;
6 6

) (£+27zn;13—”+27znj,nez. E)(—£+2ﬂn;z+2ﬂn],n62;
6 6 3 3

. L, 3T , T
15. HaiinuTe 3nauenue Boipaxkenns DSIN T —3cos g +tgr.
A)25; B) 1,25; C) 1,75; D 1,5 E)l.
16. Berancnnre: €0s” 75° - sin 75°.
ﬁ ﬁ E)-0,5;
2 2

A) B)0,5 C)0 D) -

17. Haiinure npousBoaayto Gpynkimu: f(X) = sin 2xXc0s2x
A) —4c0s2x-sin2x B) 2cos4x C) 2cos” 2x+2sin® 2x [I) 4sin2x E)
cos’ 2x —sin’ 2x

18.Haiinure MHOECTBO 3HA4YCHUI byHKIUU:y= 5 COSX+2

A) [—1:1] :B); C) [1:3] . 1) [~ 5:—2] E)[-3,7];

19. Pemute ypaBHeHue: 2SiNXCOSX = 3
AN Ty hezBbn, NeZo™  nnez
12 2 12

D)—£+nn, nezZ BE)Sm
12

20.MatepuaibHas TOUKa ABIKETCS 110 IPSIMON JHHMM 1o 3akony S(f) = 3t% + 4c0s(0,5 nt).
Haiigure CKOpOCTh MaTepHalbHON TOYKH B MOMEHT BpeMeHH t = 2C.
A)15w/c. B)13wme. C)12wmec.  JI) 19 m/c. E)21 mc.

21. Hanmumm ypaBHEHHE KacaTeNbHOH K rpaduky GyHKIHH y = sin2x +1 B Touke My (% 2)

A)y:2x+2—g B) y=1 C)y=x+2—§D)y:-1 E)y=2

IIpumep npoBepouHoii padoTsl 3a || cemecTp 00yueHus
Paznen «Anrebpa»

1. Mara3uH 3aKkymaeT IBETOYHBIE TOPIIKM IO ONToBOM meHe 120 pyOielt 3a mTyKy u
npozaaer ¢ HaueHkoil 20%. Kakoe Haubomnpliiee 4uciao TaKMX TOPUIKOB MOKHO KYIUTh B 3TOM
marazuse Ha 1000 pyOneir?



2.3amauy Nel mpaBunbHO pemman 18 810 uenoBek, uTo coctaBiseT 57% BBITYCKHUKOB
ropojia. CKOJIbKO BCEro BBITYCKHUKOB B 3TOM Topoie?

3. Ha cuery MammHoro MoounsHOTo Teiedona 0bi10 53 pyoiis, a mocie pasroBopa ¢ JieHoi
octasiock 8 pybsei. CKOJIBKO MUHYT JUTHIICS pa3roBop ¢ JIeHoi, eciu oJHa MHHYTa pa3roBopa
crourt 2 pyosst 50 koreek?

4. Ha nuarpamme moka3aHa cpeJHEMECS4YHas TeMIiepaTypa Bo3ayxa B MUHCKE 3a KaxIbli
Mmecsy 2003 roga. Ilo ropu3oHTanu yka3bplBarOTCS MECSIbl, 10 BEPTUKAIU — TEMIEparypa B
rpanycax Ilenscus. Kakoit u3 neranx mecsies 2003 roga B cpeHeM ObLIT caMbIM X0JIOAHBIM? B
OTBETE YKaXXUTE CPEHIOI0 TEMIIEpaTypy B 3TOM Mecslle, B rpaaycax Llenbcust.

24

20

16

12

AHB |(peB [MAp |amp Maii MIOH|HION | ABT |CCH |OKT |HOA |Hes

-8

5. Ha pucyHke »UpHBIMU TOUYKaMH [TOKa3aHO
CYTOYHOE KOJMYECTBO OCAJKOB, BBIMAJIaBIINX B
Kazanu ¢ 3 mo 15 despans 1909 roma. Ilo

TOPU3OHTAIM YKa3bIBAIOTCS 4YHCIAa MeECHAIa, II0 ’ /
BEPTUKAIU — KOJMYECTBO OCAJIKOB, BBINABIIKX B | * / \ }‘
COOTBETCTBYIOIINI JeHb, B MuutuMerpax. s |’ / \ ) ‘\ /
HAIJIAHOCTH  JKUPHBIE TOYKM HAa  PHUCYHKE | 2 / \ / \ 3 /

coeuHEeHbl JIMHUEH. Omnpenenure Mo PUCYHKY, | !
CKOJIBKO JTHEW M3 JaHHOTO IEepUOJia BBINAJANIO0 OT | o
3 10 7 MMJUIUMETPOB OCAJIKOB.

6. Ha pucyHke moka3aH rpaduk IBUKCHUS
aBTOMOOMIIA 1o MapuipyTy. Ha ocu abcuuce oTknaasiBaeTcs BpeMs (B yacax), Ha OCH OpJHHAT
— MpOWJIeHHBIN MyTh (B KujoMeTpax). Haliiute cpeHio CKOpOCTh IBHKEHHUS aBTOMOOUS Ha
JaHHOM Mapuipyte. OTBeT JaiiTe B KM/4.




. A
=3
2 B8O
2 1
= 70 -
= 60
g 50 a
é“ 40 "/
A, =
30
20
L]
10 _
0 = -
0 0,5 1,0 1.5 2.0 Bpema, 9acH
2x—6 __
7. HaiimuTe KOpeHb ypaBHEHUS logg; 3 =2.
36X—5 — l
8. Haiimute KopeHb ypaBHEHUS 6
9.
25x |
Pemmre ypaBHeHUE x2+24 Ecnu ypaBHeHue umMeeT Oojiee OJHOTO KOPHsI, B OTBETE
3anumuTe OOBITUI 13 KOPHEH.
10.

2
Mpsmas Y = X + 35 gpnsercs kacarensHOM k rpaduKy GpyHKIIM 8x” +29x +c. Haiinure C.
11. Ha pucynke uzobpaxkén rpapuk Gyukuuu y = f(X), onpenenéunoii Ha untepsaie (—4; 8).
Haiimute cymmy Touek skctpemyma ¢yHkuuu f(X).
¥ v=fix)

o

gl i =
] X |

':/\.f/\/ d

12. Ha pucynke u300paxéH rpaduk HeKOTOpoi ¢(yHkmum Y — f(x) (1Ba nyda ¢ oOuieit
HavabHON TOuKo#). [lonmb3ysce pucynkom, Berumciute F(8) — F(2), rme F(X) — omna wu3
nepBooOpa3HbIX GyHKIUH f(X).

FA

"HH‘
0 2l 3 S

x+ 362—4)c+4npPI <2

VI3V (VT34 VT),

13. HaiiguTe 3HaUYeHNE BBIPAKECHUS

14. HaiiguTe 3HaYeHUE BBIPAKEHUS



1 5
5-—-2):—.

15. HaiiguTe 3HaueHUE BBIPAKEHUS 3 21

'mox — Fake
R=rnox — —(——

y (K4 1)’
16. PeiiTunr R uHTEpHET-Mara3uHa BBIYHCISETCS MO (GopMmyne

0,02K
m =

rje Frox + 0,17 Mok — CpPEIHsIsl OIIEHKAa Mara3uHa IMOKYHaTeIsIMU, [y, — OIEHKa
MarasmHa, JaHHas JKcrepTamu, K — 4ucio mnokymaresiei, oneHuBIIMX Mara3uH. Haiinure
PEUTUHT MHTEPHET-Mara3uHa, €CJIM YHUCIO MOKyMNaTesiel, OIEHUBIIMX Mara3uH, paBHO 49, ux
cpenuss oueHka pasHa 0,88, a orienka skcneptoB paBHa 0,38.

17. HexoTopass koMmaHusi IpoJaéT CBOK NPOAYKLIMIO Mo 1eHe P = 600 py0. 3a eauHUILy,
NepEeMEHHbIE 3aTpaThl Ha MPOU3BOJCTBO OJHONW €IMHHULIBI MPOAYKIMH cocTaBisioT V= 300 py0.,
noctosiHable  pacxonbl npeanpustus f= 700 000 py6. B Mecsin. MecsyHas onepanuoHHast
npuObLUTE TpeanpusaTus (B pyossix) Beraucisercs mo dopmyie g(q) = q(p —v) — f. Onpenenure
MECSYHBIH  00BEM  Mpom3BOJACTBA ( (SAWMHUI] TPOAYKIIMH), TPH KOTOPOM  MeECsdHast
orepainuonHas npuosuib npeanpustus Oyaet pasua 500 000 py6.

_ —6
18.B  TeneBm3ope  EMKOCTb  BBICOKOBOJIBTHOTO  KOHJIEHCATOpa C=4-10 ®.

R=28-10°
Hapanneano C KOHI[GHCB.TOpOM IIOAKIOYCH pe3I/ICTOp C COHpOTI/IBHeHI/IeM OM BO
BpeM}I pa6OTBI TeneBH3opa HaHpH)I(eHHe Ha KOHI[CHC&TOpe UO = 14 KB. HOCJ’IC BBIKJIFOUCHU A
TEJIEeBU30pa HANpsDKEHHWE Ha KOHJAEHCAaTope YyOBbIBaeT [0 3HAYCHUS U (xB) 3a Bpewms,

t = aRClog, Lo
omnpenensieMoe BBIPAKECHUEM (c), rie ¢ =1,3_ IIOCTOSIHHASI.
Onpenenure (B KWIOBOJbTAX), HaOOJbIIEEe BO3MOXKHOE HAIPSDKEHHE Ha KOHJIEHCATOpE, €ClU
MOCJIE€ BBIKJIFOUEHHS TeJIeBU30pa mponuio 83,2 ¢. OTBET JaiTe B KHJIOBOJIbTaX.

19. CmemaB 11-mponeHTHBIM M 72-TIPOLEHTHBIM pacTBOPBI KHUCIOTHI M a00aBUB 10 Kr
YUCTOM BOJbI, MOJYy4MiIH 31-mpoLeHTHBIH pacTBOp KuciaoThl. Ecinmu O6b1 BMecTo 10 Kr BOABI
no6asuiu 10 kr 50-mpoOIIEHTHOrO pacTBOpa TOM e KUCIIOTHI, TO MOMyYMIn Obl 51-TpOLeHTHBIH
pacTBop KuCHOTHL. CKOJBKO KHJIOIPaMMOB 11-pOLIEHTHOTO pacTBOpa HCHOJIb30BANIM IS
MOJIyYEHUSI CMECH?

20. IBa memiexo/1a OTHPABISIOTCS OJHOBPEMEHHO B OJTHOM HAIPaBIICHUH M3 OJHOTO M TOTO
e MecTa Ha Mporyiky no amuiee nmapka. CkopocTh mepBoro Ha 1,5 km/4 Gojbllie CKOpOCTH
BTOpOro. Uepes CKOIbKO MUHYT PacCTOSIHUE MEXTy MemexoaaMu ctaieT paBHbIM 300 meTpam?

21. ]Ise Opwurazpl, cocTosiue U3 padOYMX OJMHAKOBON KBanM(UKALMU, OJHOBPEMEHHO
HayaJu BBIOJIHATh JBa OJMHAKOBBIX 3aka3a. B mepBoil 6puraae O6b110 2 pabounx, a BO BTOPOI
— 12 pabouux. Uepe3 3 nHs nocie Hayana paboThl B EPBYIO Opuraay nepenuiv 8 padodux us3
BTOpOil Opuranel. B urore 06a 3akaza ObUIM BBINOJIHEHBI OJHOBpeMeHHO. Halaute, ckoibKO
JTHel moTpeOoBaIoCh Ha BHIMOJIHEHUE 3aKa30B.
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22. Haiinnre HanOospiee 3HaYeHUE QYyHKIINN Ha OTpe3Ke [—10; —1].

23. Haiimure TOUKY MaKCHMyMa Gynxmun Y = (2x —3)cosx —2sinx+35,
T
0; —) )
NPUHAJIEKAILYIO TIPOMEKYTKY ( 2
_ 2
24. Haiinure TOYKY MakCHMyMa () yHKITHH y=0,5x"—Tx+ 12Inx +38.
loge (3% +5v/2sinx — 6¢cos”x —2) = x.

on ]

25. a) Pemmre ypaBHeHue:

0) YkaxxuTe KOPHU 3TOTO YpaBHEHUS, IPUHAAJIEKAIIUE OTPE3KY

8 7.4 2"t L 112 =0.

26. a) Pemmre ypaBHeHue



6) YKakuTe KOPHM STOTO ypaBHEHHs, IPHHAUIEKAIIME OTPE3KY log, 5; log, 11].
6cos”x — cosx — 2 0

27. Pemte ypaBHEHHE V —Sinx

64
log, 512 <log, —.
28. Pemmre HEpaBEeHCTBO X

x2—2x+2 3x+2 P 4dx—1

X2 —2x x+1 X

Vx2+22 <5.

Pazgen 2. «I'eomerpusi» 1 cemecTp o0yueHust

29. PemuTe HEPaBEHCTBO:

30. PemmuTte HEpaBEHCTBO:

BapuanTt 1

1. TImockoCTh, MPUTOM TOJIEKO OJIHA, IPOXOJUT depe3
2. a)moOble TPU TOYKH;

0)m00bIe TPH TOYKH JISKAIUE HA OJTHOHN TPSIMOIA;

B)JIFOOBIC TPH TOYKHU HE JIC)KAIIUE HA OJHON IIPSIMOK.
3. Bkybe ABCDA;B;1C1D;mnockoctn ACC; u B1C1C nepecekatorcs mo mpsiMoit

a) AC; 6) BC; B) CC;.
B; C;

Ay D,

3.BbiOepute BepHOE YTBEPKIACHHUE.

a) /IBe mpsiMble HAa3bIBAIOTCS MApaJJICIbHBIMU, €CJIM OHU HE MMEIOT OOIIUX TOYeK; O)
JIBE€ MpsiMble, TMapajjielbHble TpeTbed MpsMOH, MapaieNbHbl; B) JBE MpsSMBIE,
NEePIEeHIUKYIAPHbIE TPETbeW MpPSIMOW, MapajyieNbHbl; I') €CIM YIJbl paBHbL, TO HUX CTOPOHBI
COOTBETCTBEHHO COHAIIPABJICHBI.

4. Tlpsmast a, mapauienbHas upsMoit b, mepecexkaer miockocts a. Ilpsmas c¢
napaJuieNnbHa MpsiMoii b, Tora:

a) IpsIMbIE @ U ¢ TIepeceKaroTcsi; 0) mpsiMasi ¢ JIEKHUT B TNIOCKOCTU @; B) MPSIMBIE @ U C
CKPEIINBAIOTCSI; T) MPSMBIE @ U ¢ ApAJIIEIbHBI.

5. IInockocts o nepecekaer ctopoHsl AB u AC tpeyronbHuka ABC cOOTBETCTBEHHO B
toukax K u P. UzsectHo, uto BC // «, TOrma mpsimeie BC u KP a) mnepecekarorcsi; 0)
NapaJuIEIbHBl, B) CKPELIMBAIOTCA.

6. Touka K He nexxut B ruiockoctu TpeyroisHuka BJIC, Touku A, M, u P — cepennnbl
otpe3koB KB, KJI, KC coorBerctBenHo. KakoBo B3anmHoe pacrnonoxenue miockocret BJAC u
AMP ?

a) TUIOCKOCTH MapajuleNbHbl; 0) IJIOCKOCTH TEPECEeKaloTCs; B) MX PACHOJIOKEHHE
OTIpEeAeNUTh Hellb3sl.

7. IlpsaMble @ M 6 JEkKaT B MAapaJUIENbHBIX IUIOCKOCTAX, CIEI0BATEIbHO 3TH INPSMBIE
a)CKPENIMBAIOTCS WK TIEPECEKAIOTCS; 0) CKPEIIMBAIOTCS WU MapajuIeIbHbL; B)
TOJIBKO CKPEIIMBAIOTCS; T') TOJIBKO MMAPAJIJIEIIbHBI.



8. Kakoe u3 cinenyromux yrBepKaeHui BEpHO?

a) /IBe mpsiMple IEPIEHANKYIISIPHBIE TPEThEH MEePIECHIUKYISIPHBI MEXIY COOOMH;

0) mpsiMasi Ha3bIBACTCS MEPICHAUKYISIPHON TUIOCKOCTH, €CJIM OHA TEPIEHINKYIsIpHA
XOTs1 OBl OJTHOM TIPSIMOM, JISKAIIIEH B 3TOH IIIOCKOCTH;

B) JBE IpsIMbIC, IEPIEHIUKYIISIPHBIC K INIOCKOCTH, MEPIICHAUKYISPHBI MEXKTY CO00i

I) IpsiMasi Ha3bIBAaeTCsl MEPIEHAUKYISIPHON TUIOCKOCTH, €CJIM OHA MEPIEeHIUKYIISIpHA K
T000M TIPSIMOM, JIeXKAIIeH B 3TOU MIOCKOCTH.

9. JIBe ckpemmBaroImuecs MpsMble B3aMMHO IMEPHEHAMUKYISPHBL. UeMy paBeH yroi
MEXIy HUMH?

a) 90°% 6) 0% B) 180% r) 45°

10. Yepes Bepunny kBagpata ABCD mposenena npsimass BM, neprieHaAuKyIspHas €ro
mrockocTh. Kakoe u3 crneayromux yTBepKIAeHU HEBEpHO?

a) MD | CD; 6) MBLBC; B) MALAD; r) MBLAC.

M

D

11. Tlpsmas JJA nepnenaukynspHa cropoHam AB um AC tpeyronpHuka ABC u He
JEeKUT B ero miockocty (puc. 1). [lepnenaukyasipasiMu sBisitoTes miockoctu a) DAC u ABC;
6) DAB u DBC; B) DAC u DBC; r) ABC u ABC.
D Puc. 1

12. PaBHoGenpenfibie TpeyronsHukn ABC u ADC umeror o6mee ocHoBanue AC,
npuuem BD | ABC. BM — memunana tpeyronpHuka ABC (puc. 2). JIuHeWHBIM yriioM s
neyrpanHoro yria DACB  sBisiercs yron

a) DAB; 6) DCB; B) DMBr) DAC.
D Puc.2

13. Tlupamupa XABC npaBunbHas. O — nentp ocHoBanus ABC, OK — paamyc
OKPYXKHOCTH BIIMCAaHHOW B oOcHoBaHMe (puc.3). JIuHeHHBIM [UIsi ABYTpPAHHOIO YIyla IpH
ocHoBaHuHU siBisieTcsa yroa a) DAO; 6) DCO; B) DAC; r) DKO.



Puc. 3

14. Yro npencrasisier coboii oceBoe ceueHue 000 MpaBUIBLHON MUPaMUIbI?
A) paBHOCTOPOHHUH TPEYTOJIbHUK

b) npsimoyrosibHUK

B) tpanenus

I') paBHOOEApEHHBIN TPEYTOIBHUK

Bapuanr 2
Bri0epu BepHbIil OTBeT.
1. TImockoCTh, IPUTOM TOJBKO OJIHA, MPOXOJIUT Yepe3
a) MPSAMYIO;
0) IpsIMYIO U HE JIeXKalllylo Ha HEW TOUKY;
B) IpPSMYIO M JIEXKAIyl0 Ha HEW TOUKY.

2. B kyoe ABCDA;1B1C1D; ( puc.1) mnockoctu D1B1B u B1A1D;
a) HE MepeceKaroTcs ;

r Dy Ci 0) mepecekaroTcs 1o npssmMoit  A1B;
4\1 B; B) IepeceKkaroTcs 1o npsamod B1Dj |
- . c
A B
u]

3. Beibepute BepHOE yTBEPKICHHE.

a) €CJIM CTOPOHBI JIBYX YIJIOB COOTBETCTBEHHO COHAIIPABIIEHBI, TO YIJIbl paBHbI; 0) JBE
npsMble, TapaJlIeNIbHbIe TPEThEH MPSMOH, TIEPECeKarOTCs; B) JBE MPSIMBIE, MMEPICHINKYISIPHBIC
TpeTbeil mpsAMON, MEepHeHIUKYJSAPHBI, I') IBE NpsSMbIe, UMEIOLIME OOLIYI0 TOYKY, SBISIOTCS
CKPEIIBAOIIIUMHUCS.

4. Tlpsmas ¢, mapaienpHas TPsSMOM «, mepecekaeT Iockocts f. Ilpsimas b
napajuieabHa IpsMoi a, Torja:

a) mpsiMble b 1 ¢ mepecekaroTcs; 0) mpsMas b nexxuT B iockoctu f; B) mpsimbie b u ¢
CKpEIINBAIOTCS; T) MpsiMble b 1 ¢ mapasiensHbl.

5. IInockocte @ mepecekaet ctoporsl BC nu AC tpeyronsauka ABC COOTBETCTBEHHO B
toukax M u E. N3BectHo, uto AB // «, Torma mpsimeie AB u ME  a) mepecekatorcs; 0)
napajieNbHbL;, B) CKPEUIHBAIOTCS.

6. Touka D He nexut B mockoctu Tpeyroiabauka ABC, Touku P, O, u M — cepeaunsl
orpeskoB DA, DB, DC cootBerctBeHHO. KakoBo B3anmHoe pacrnosiokenue miockocreid ABC u
POM ?

a) TUIOCKOCTH TMapajuIeNIbHBI; ©O) TUIOCKOCTH TEPECEKAIOTCs; B) HUX PACHOJIOKCHHE
OTIPENIeIUTh HEIIb34.



7. llpssMble @ M 6 JEXKaT B MapaUICIbHBIX TUIOCKOCTSX, CIEIOBATEIIEHO ATH MPSIMBIE
a)CKPENIMBAIOTCS UK TIEPECEKAIOTCs; 0) CKPEIIUBAIOTCS WIIH MapajlieIbHBI; B)
TOJIEKO CKPEIIMBAIOTCS; T') TOIBKO MaPAJIICIBbHEI.

8. Kakoe u3 ciegyronmx yTBepXAeHU HEBEPHO?

a) Ecnu mpsiMasi mepneHIuKyisipHa K IByM TPSMBIM, JIKAIIMM B IUIOCKOCTH, TO OHA
NEPIEeHIUKYIIAPHA K 3TON TIOCKOCTH;

0) ecnu mpsiMasi NEPIEHIMKYIISIPHA K TUIOCKOCTH, TO OHA €€ MePECeKacT;

B) €CJIH JIB€ IJIOCKOCTH MEePIEHANKYISIPHBI K IPSIMON, TO OHU MapaJuIebHBL;

') €CIIU JABE MPSMBIC MEPICHAUKYIISIPHBI K TUIOCKOCTH ,TO OHH ITapaJlJICIIbHEI;

9. Ecnu oaHa U3 IByX CKPEIIMBAIOIIMUXCS MPSIMBIX MEPIEHIUKYISIPHA K IUIOCKOCTH, TO
OyJeT M1 MepHeHAUKYISIPHA K 3TOU IJIOCKOCTH BTOpasi psiMasi?

a) Jla; 6) ma, HO MpU ONpeNeNIEHHBIX YCIOBHAX; B) ONPEACIUTh HEJIb3s; T) HET.

10. IIpsmas MB mnepnengukynspaa croponam AB u BC tpeyronbanka ABC u He
JeKUT B ero miockoctu (puc. 1). IlepnenaukynspHeiMu siBasitoTcs mockoctw a) MAC u

ABC; 6) MAB u ABC; B) MAC u MBC; r) MBC u MAC.

M

11. PaBnoGenpennsie TpeyrosbHuku ABC u ABD umeror obmiee ocHoBanue AB,
npuuem CD 1 ABC. CK — menuana tpeyronbauka ABC (puc. 2). JIuHEeHHBIM yriaoM s
nsyrpanHoro yria CABD  sBnsercst yron

a) DAB; 6) DBC; B) DAC;r) CKD.
C

B

12. TIupamupa KABC mnpaBmwibnHag. O — nentp ocHoBanus ABC, OH — panumyc
OKPYKHOCTH BIIMCAaHHOW B ocHoBaHue (puc.3). JluHelHBIM [UIsi JBYTpaHHOTO YIyia MpH
ocHoBanuu siBisercs yron a) KHO; 6) KAO; B) KCO; r) HKO.

K Puc. 3



O

H
C
13. Yrto npencraBiseT co00i THaroHaAIbHOE CEYCHUE TIPU3MBbI?
A) napasuienorpamMm I') npsimoyronbHUK
b) kBagpar J1) He 3HatO

B) Tpanenus

14. MoxeT 1 AuaroHaib MPSIMOYTOJILHOTO Napajuienuieaa ObITh MEHbIIE THaroHaiu
0O0KOBOM TpaHu?

A) na b) Her B) moxeT, HO He Bceraa I') He 3Ha1O0

IIpumep npoBepouHoii padoThl 3a || cemecTp 00yueHust
Paznen «I'eomerpus»

l HaI/IZ[I/ITe Iiomaab T-IE':TI)IpCX}/TOJ'H)HI/IK21 BepIIII/IHI)I KOTOpOFO I/IMGIOT KOOpI[I/IHaTI)I
(8;0), (10:8), (2;10), (0;2). L.
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2. Ha xiieTdaToii Oymare ¢ KJieTkamu pa3mepoM 1 cM x 1 cMm u300paxeHa Tpanemus (CM.
PHCYHOK). S

e

Haiigute ee miomanas B KBaAPATHBIX CAHTUMCTpax.

pewryera ng

3. Haiigure paauyc OKpY)KHOCTH, BIMCAaHHOM B H300paX€HHBIH Ha pUCYHKE

\ B

tpeyronsHUK ABC, cunTast CTOpOHBI KBaJIpaTHBIX KJIETOK PaBHBIMH 1. i

| A

4. Ha xnerdaroii Gymare cvifazsMep@ KIETKH —cux—_cx H300pakKEH prr Haiigure

mIonanab 3aKpalcHHOro CEKTopa. OTser }IaI/ITe B KBaJIPATHBIX CAHTUMETPAx.

|

pewyers pg

5. Ha xmerdaroii Oymare c¢ pasmepoMm kieTku 1X1 m3o0paxén tpeyromsHuUK ABC.
Haiinure nmnny ero OMccekTpuchl, MPOBEAEHHOM U3 BepIIUHBI B. C

\
\




6. Haiinure muomanp 4eThIpeXyrojbHHKA, M300paXEHHOTO0 Ha KieTdyaTod Oymare ¢
pasmepoMm kJeTku 1 cM x 1 cm (cm. puc.). OTBET 1aiiTe B KBapaTHBIX CAHTUMETpPaX. ‘

Nl

pewyersipg

7. B tpeyronbuuke ABC yron A pasen 60°, yron B pasen 82°. AD, BE u CF —
ouccekTpucsl, nepecekaronuecs B Touke O. Haitagure yron AOF. OTBet gaiiTe B rpagyca;

/1 F pemyera,pcﬁ

8. B tpeyronsauke ABC yron C pasen 90°, CH — BricoTa, BC = 20, BH = 16. Haiigute

sinA..
4

9. - i N\
‘ B

Yronm nmpu  BepuIMHE, [POTUBOJIEKALIEH  OCHOBAHHUIO  PABHOOEIPEHHOIO
TpeyroiabHuka, paBeH 30°. bokoBas cropoHa TpeyronbHHMka paBHa 10. Haiinure miomanb
3TOT0 TPEYTrOJIbHUKA.

C
10. ,,Aw

Haiinutre xopay, Ha kotopyto omupaercs yron 30°, BOUCaHHBIA B OKPYXHOCTh
paauyca 3.

11.

Octpble yriibl OPSIMOYTOJIBHOIO TPEYroJIbHWKA paBHbI 62° m 28°. Haigurte yrom Mexay
BBICOTOM ¥ MEAMAHOM, MPOBEAEHHBIMU U3 BEPIIUHBI IPsIMOTO yria. OTBET AalTe B rpagycax.

A peLyers. pgp



12. TlepumeTp TpeyrojbHHKa paBeH 76, a paauyc BIMCAHHON OKPYXHOCTH PaBEH §.

HaiinuTe momanb 3TOro TpeyrojibHUKA. g

A pewyers.pgy

13. Bo ckonbko pa3 yBenIUYUTCsl 00beM I1apa, €CIIU ero paauyc yBeJIUYUTh B TPH paza’?

14. lap Brucan B nuiauHAp o0ObemMoM 42. Haiinure oObeM mapa.

15. B nmpaBuiIbHON MIECTUYTOJBHOW MpU3ME ABCDEF A BiC\ D E F,, Bce pedpa KOTOpOH
paBHBI 8, HAUJIUTE YTOJI MEXKY IPSIMBIMUA FA U D, E;. OTBET JaiiTe B rpaaycax.

4 eruyera.pm

16. B npaBuisHOM TpeyroasHOM mupamuae SABC Touka L — cepenmnna pedpa AC, S —
BepmnHa. M3BectHo, uro BC = 6, a SL = 5. Haiiaure miomans OOKOBOW MOBEPXHOCTU
MTUPAMH/TBI.

L

4 petwryers.pep



17. Haiizute o0bem V KoHyca, oOpasylomas KOoToporo paBHa 44 M HakJOHEHa K
MJIOCKOCTH OcHOBaHusI 1o yriioM 30°. B oTBeTe ykaxute V/m.

18. B npsiMOyronsHOM MapayuieNienuIiesiec ABCD A, B,C, Dy W3BECTHBI JUIUHBI p&0ep: AB =
3, AD = 5, a4, = 12. Haligute miomaap cedeHus mapajvieienunea IOCKOCThIO, POXOAsIeit
yepes Touku A, B u C.

19. Mana npaswibHas npusma ABCA1B1C 1, y kotopoii croponsl ocHoBanus AB = 4, a
6okoBoe pedbpo AA; = 9. Touka M — cepeauna pedpa AC, a Ha peOpe AA; B3sTa Touka T Tak,
gto AT =5.

a) Jlokaxxure, 4to mockocts BB1M nenut otpe3ok CiT momosam.
0) ITnockocts BTCy menut otpe3ok MB; Ha nBe wactu. Haliaure niuHy MEHBIICH U3
HUX.

20. OkpyxHocTh ¢ neHTpoM O mpoxoauT yepe3 BepumnHbl B u C Gombiielt 60koBoOit
CTOpOHBI npsiMoyroipHO# Tpaneruu ABCD u kacaetcst 6oxoBoi#i ctoponsr AD B Touke T. Touka
O nexut BHyTpH Tpaneuuu ABCD.

a) loxaxkure, uro yroin BOC BaBoe 6ompire yria BTC.
6) Haiinure paccrosiHue ot Touku T 1o npsmoii BC, ecnu ocHoBanus Tpaneuun AB
u CD paBubI | 11 25 COOTBETCTBEHHO.

Paznen 3. «Anredopa m Hauyana mareMatuyeckoro a”aausa» |l cemectp
00yueHust

Bapmuanr 1

1. Pemnre ypasHeHue: cosX — L
5
A) g+2nn, neZ
B) i%+10nn, neZ
C) 5?“+27rn, neZ
D s 2nn
) +—+5— nez
5 5
E) ig+10nn, nezZ
2. Pemmre ypaBHEHHE: 2ginX 4. /3 =0
2
A) (—1)k+12—3“+2nk, kez

B) g+nk, keZ

C) Her pemenuit



D) g+2nk, keZ

E) (—1)k+1g+ 2nk, keZ

. 1
3. Pemnte ypaBuenue: 2SiN X COSX = >

A EIDn™ Ty hez
12 2
B) 6nn, neZ
C) £+Ttn, neZ
12

D) —l+nn, neZ
12
E)Swm

4. Pemnte ypaBHEHUE

X /3

sin—=—
5 2

A)+?+10ﬂn’n€z B) + 5§+2ﬂn,n€z

C) (-1)" 5;”_,_ om N€EZ ]I (-2) 5;’ + 27 N€E Z E)apyroii oteet

5.Pemmte ypaBHenue 3 — 4co0s2x = 0. Haiimute cymmy ero KOpHEW, NpUHAJICKAIIUX
npoMekyTKy [0; 3 7]
A)9n
B)75n
C)5n D)6x E)dr

6.HaiinuTe obnacts onpeneneHus GyHKIMA Y = [ig x
A) 0<x<mn, neZ

B) gn<x£nn, neZ

C) -t<x<m
D) 0<x<mn

E) TCI’]SX<§+TEH, neZ

7. Pemute ypaBHenue: Si n(% +x)+Si n(% —X)= NE]

A) 2m,ne”Z
B) .n,neZ
C) m+2m,neZ

D) ner kopHeit

E)£+7Z2’n neZ

8. Haiigure obnacts onpeaenenus GyHkuuu: y = (x+1)/COSX.



A) x#£m + ©n; neZ. B) x;t—l,x;t%nwzn;nez.

x¢%n+27m;nez.

E)x #1/2.

9. Haiinute 3HaueHUE BBIPAKEHUS:
2 arcsin (—/3/2) + arctg(-1) + arccos/2/2 .
A)2/[3n. B)w/3. C)-2n/3. ))n. E)mn/2.

10.Pemmte HEpaBeHCTBO SINX < —.

T T oY/
A)(—oo;g); B)(szn;?wznj,nez;

(£+27zn;5—”+27znj,nez;
6 6

6
. 1
sinx> =,
6
11. Pemmre cuctemy HEpaBEHCTB: 1
COSX < —.
6
i 1 1
A) arccosg +2m; 7 — arcsmg +2m|,neZ
1 1
B) arccosg +2m; 7 — arcsmg +2m |,neZ
i 1 1
C) arccosg +2m; T — arcsmg +2m |,neZ
1 1
D) arccosg +2m; 7 — arcsmg +2m |, neZ
1 1
E) arcsmg + Zﬂn;arccosg +2m |, neZ
Bapmuanr 2

1
1.Pemite ypaBHeHuE: sint = >

13
1) (z + Zm,Tﬂ. + 27sz, nel. E)apyroii orBer.

O x¢%+7m;nez.

9)

A) (—1)k+1%+7zk,kez. B) (- 1)k+15+37zk kez. ¢ () Z+Zkkez

36 6

)



Mr+6nk, keZ E) (—1)k+1%+%k,k el.

X
2. Pemmre ypapuenue {Q E = \/§ .

A)%+7zn, ne ZB)%+ 2m,ne’ C)z?ﬂ.-i— 2/m,n eZz[)%[wzn, N € Z E)opyzoii omeem
X
3. Pemure ypaBHEHUE COS(E + 7[) =0.

T
A) x=n+7Kk, KeZ, B) x=E +7K, keZ; C3) x=27K, keZ; [])x=n+27K, KeZ. E)opyeoii omsem
4.. Pemure ypaBHeHue Sinx=1

A)%+27zn,nez; B) m,neZ,;

C)%Jﬁm,nez; 1) 27n,n € Z . E) apyroii otBeT

. X X
5. Haiimute pemenue ypaBHeHus SIN 2 —110082 = 0 u3 unreprana (57; 9).

T T T T
A)én+=. B) 6n-—. C) 6m. on- —. E) 8n+ —.
)om+7 ) bn-7. C) bm ) Om- 2. E) 8nt o

6. Haitmure o6macth onpeenenus pyHKIuE y = \VSinX
A) 0<x<mn,neZ

B) gn<x3nn, ne”Z

C) -n<x<m
D) 0<x<m

E) nn3x<g+nn, neZ

7. Pemute ypaBuenwue: Sin 3x + 0,5=0
A) (—1)k+l%+7zk,k cZ. B) (—1)k+1%+37zk,k ez. ¢ (-1)f %+%k,k eZ.

M) n+ 61k, keZ. E) (—1)k+l%+%k,k e’

8.HaiinuTe obnactp onpezeneHus pyHkuuu: y = (x+2)/SinX.

A) x#mn + 7n; neZ. B) X¢—1,X¢%n+7zn;nez. C) x¢%+7zn;nez. )

x¢gn+2ﬂn;nez.

E)x #1/2.



V3

9. HaiinuTe 3HaueHue BeIpaxeHuUs:SiN(arcsin 5 arcsin =)
A) g B)05 C)0 D)1 E)-05

10. Pemnre HepaBeHCTBO SINX > ——.

A) —2—”+27zn;2—7[+27zn ,ne’z, B) Z+27m;2_”+27m nNeZ,
3 3 3 3

C) (—%+2ﬂn;%+2ﬂnj,nez; J0)

T T
——+mM;—+m |,nel.
( 3 3 j

E) npyroii orBer
11. Pemuts HepaBencTso : COS2X + 5C0SX + 3> 0

A) —E+2nn;5+2nn ,Nez B) —E+2nn;ﬁ+2nn},nez
6 6 4 4

C) —£+2nn;5+2nn ,N ez D)
.3 3

2z
3

+2ﬂn;2§+2ﬂn},nez

E) [—3—n+2nn;3—n+ ZTm},n ez
4 4

IIpuMepHBbIH NepedYeHb TeM J0KJIA10B:
. Bergaromuecs MareMaTiKy U UX BKJIaJ B pa3Butre Hayku 19-20 BB.
. Pazsutne Mmaremaruku B Poccuu: JlpeBHocTh U cpeaHeBekoBbe. X VII Bek.
. PazButne Mmatematuku B Poccun: [lerposckue pedopmbl, XVIII Bek. XIX Bek
. Pa3zButne matemaruku B Poccuu:
. CoBeTCKuUii epuoI.
. 'padmyeckuit MeTos perieHns MaTeMaTHUYeCKHUX 3aa4
. AHaTUTUYECKUI METOJ] PEIIEHU MAaTEMAaTUYECKUX 3a1a4
. UuCHEHHBIN METOJI PELIEHUS MAaTEMAaTUUECKUX 3a/1a4
. Beimaromuecst MaTeMaTUKKU M MX BKJIAJl B pa3BUTHE HAYKH JI0 H.D.
10. Bergaroiuecss MaTeMaTHKY U UX BKJIaJ B pa3BUTHE Hayku 1-15 BB
11. Beiparomuecss MaTeMaTUKHU M UX BKJIAJl B pa3BUTHE Hayku 16-18 BB.

O 0 I N DN WK

Paznen 4. «I'eomerpusi» 11 kiaace

Bapmuanr 1
1. Yersipexyronsuuk ABCD u tpeyronsuuk ADM He
JIe)KaT B OJTHOM ITOCKOCTH. [1o kKakoil mpsiMmoi
nepecekaroTcs miockoctu BCD u CDM?

a). AD
0). CD
B). BM



2. Kakue pebpa terpasapa MABC nepecekaet npsimast KL?

a). AMu AB
6). AM u MC
B). AM, MC u CB

3. Kaxk 6ynyTt pacnionoxens! npsimbie MB u KL? (cwm. puc. 2)
a). KL || MB
6). KL n MB
B). KL - MB

4. Kaxue 13 HUK€ONMCaHHBIX TPU3M SIBJISIFOTCS IPABUIIbHBIMU?
a). MpU3Ma, y KOTOPOH OCHOBaHUS — IPaBUIIbHBIE MHOI'OYTOJIbHUKHY;
0). mpu3Ma, y KOTOpoil OOKOBBIE T'paHH — paBHBIE IPSIMOYTOJIbHUKH;
B). IpsMas NpU3Ma, y KOTOPO B OCHOBAHUU JIEKUT IPABUIbHBII MHOIOYTOJIbHUK;
C). CpeIH JIaHHBIX OMMCAHUN IPABUIILHOM MPU3MBI HET.

S. B NpaBUIIbHOM YeTHIPEXyroIbHOM MHpaMuAe CTOPOHA OCHOBAHHS a4 = 2v/2 cM, BbICOTa
nupamuasl H=1 cM. Haliqute miomaas [uaroHaibHOIO CEYEHUS.
a). 2 cm® B). 22 om®
2 )

0). 4cm r). — o™
6. Hununanap xatures no miockoctu. Kakast purypa noayyuTcs npu ABHKEHUU €ro ocu?
a). [UIUHID B). OKpPYXKHOCTh
0). TMIOCKOCTb T). IPSIMOYTOJBHUK
7. Kakoii reomerpuueckoil Qurypoil sBisSe€TCS MHOXECTBO TOYEK IPOCTPAHCTBA,
PaBHOYAAJIEHHBIX OT JaHHON TOYKU?
a). OKPYKHOCTb B). cdepa
6). map ). Kpyr
8. Pebpo mpaBunbHOTO TeTpasapa pasHo 1 cm. Haiiaure miomans 60K0BON MOBEPXHOCTH
TeTpa’ipa.

V3 2 2
a). M B). V3 cm

3V3 2 2
6). —cm r). 9cm
9. Bricora munungpa 3 oM, paguyc ocHOBaHUS paBeH 2 cM. Haiinure HanOoblIyo JUIMHY
KapaHJalia, KOTOPBIH MOJIHOCTBIO TOMECTHIICS OBl B ATOT LIMIMHIP.
a). 3cm B). Scm
6). V13 cm r). 4,5cMm
10.  BepHo 11 yTBEpXKACHHUE: €CITU TIpsiMasi @ TIepeceKaeT MpsMyro b, a mpsiMasi b repecekaeT
IPSIMYIO €, TO IPSIMBIE A U C - TIepeceKaronIrecs npsmpie?
a). 1a
0). Her
11. Onna w3 auaroHaneid pomOa paBHa ero cropoHe. KakoBbl BHYTpEHHHE YTJIBI 3TOTO

pomba?



a). 45°u 90° B). 60%u 120°
6). Bce o 90° r). 45%1 135°

12. Cronsp ¢ moMoOIIbIO JABYX HUTEH MpoBepsieT, OyJeT U YCTOMYMBO CTOSATh Ha IMONY

M3TOTOBJIEHHBIN UM CTOJI, UMEIOIIMM YeThIpe HOXKKU. Kak Hy)KHO HaTSAHYTh HUTU?
a). 0). @ ® B).

). TaK MPOBEPUTDH HEJb3S

. 0

13. OTtpe3ok mmuHOM 10 cM 06pa3yeT ¢ MI0CKOCTRI0 yrod 45° . OauH KOHEI JaHHOTO OTpe3Ka
JICKUT B TUIOCKOCTU. Ha KakoM paccTOSTHUUM OT IUIOCKOCTH HAaXOJUTCSl BTOPOM KOHEIl OTpe3Ka?
a). 10 cm B). 7cMm

06). Scm r). 5vV2cMm

14.  TloBepxHOCTb mapa paBHa 97 cM” . YeMy paBeH 06BEM 3TOTO mapa?
a). 4,51 oM’ B). 1087 oM’

0). 36m oM’ r). 108 oM’

15.  IInomanas 60KOBOM MOBEPXHOCTH KyOa paBHa 36 cM?. Uemy paBHA quaroHalib 3TOTO
Ky0a?

a). 3vV2 cm B). 3V3 M
6). 4V3cm r). v18 cm
16.  TIpsMOYrOIBHBI TPEYTONBHHK C KATETOM, PaBHBIM 5 ¢M ¥ mpriexammm yraom 60°

BpalaeTcss BOKpYr 3Toro karera. Haiiaute muomanbs OOKOBOH MOBEPXHOCTH TMOTY4E€HHOU
burypsl.

a). 50v/3 m cm? B). 507 cm?

6). 25vV3mcm? r). 751 cm®

17. B npaBuibHON 4eTHIPEXYTOJbHOM MPU3Me AUAroOHaJIbHOE CEYeHHE — KBapaT Co
cTopoHoii 3v2 cm. HaiiuTe miomans OCHOBAHMS HPH3MBL.

a). 6 oM B). 4,5 oM

6). 18 cm? r). 9 cm?

18.  Beicota KoHyca paBHa 4v/3 cM, a yrom IpH BepuiHHE oceBoro cedenms pasen 120° .
HaiinuTe niomans oCHOBaHUS KOHYCA.

a). 120V2 cm? B). 144 1 cM?

0). 1361 cm? r). 24+3m oM

19.  Ecmu ABCDA;B;C1D; — ky0, Touka M — cepennna pedpa A1B; u Touka N — cepenuna
pe6pa A;D1, To BepHbI i BbicKassBanus: 1). ZAD,C = 90° 2). MN||BD

a). BepHo 1 B). BepHO 1 u 2
0). BepHO 2 ). BEPHBIX HET
20. CDEK — xBagpar co cTOpoHOM, paBHOW 2 cM, BD — mepneHaukymasp K IUIOCKOCTH

kBaapara. Haliqure paccrosnue ot Touku B 10 miockoctu kBajparta, ecnu BK =+/72 cwm.
a). 8v2cm B). 8 cM
6). 6cM r). 6v3cm



Bapuawnr 2

pebep 3TOro mapajienenunesa nepecekaer mnpsaMas
— | MK?

] a). AA;

—] /I_ _______ - —— 6) AA]_ n BBl
// B). BB1 u CC1

// F). AA]_, BB1 u CCl

|
I 1. ABCDA;B;CiD; — mnapamnenenunen. Kakue wus
i
|

:\ 2. ABCDA;B1CiD; — uersipexyronbHas mpuszma. Ha
PN geprexxe mpsmeie KL, MN, BD; mw PO -
: \ napajuiesbHbl. Kakue u3 3TUX NpsSMBIX MapajlieibHbI
: \ Ha caMoM jeje?
| \ a). KLu MN

A T St S 6). KLu BD;

\/ \ \
S \ \ B). KL u OP
/ NN r). MN u BD;

3. Kak Oynyt pacnonoxenst npsimeie BD1 u OP? (cm. puc.2)
a). BD. |l OP 6). BD;NnOP B). BD; = OP

4, Kakne n3 arxeonycanHbIxX mUupaMu/Jg ABJIAIOTCA IIPaBUJIbHBIMU:

a). TMpaMuIa, y KOTOpoi Bce OOKOBBIE pedpa paBHBI,

0). mnHMpaMuaa, y KOTOPOH OCHOBaHWE — MPABUIBHBIA MHOTOYTOJBHHK, a BBICOTA MPOXOIUT
4yepes3 ero LeHTp;

B). MUpaMKa, y KOTOPOil Bce OOKOBBIE TPaHH PaBHBI?

S. B npaBuiibHON TpeyrojisHON MpU3Me CTOPOHA OCHOBaHMS paBHa 24 cM, a 00KoBoe pedpo
10 cm. Haiinure mepumerp cedeHus, MPOXOJAIIET0 uYepe3 CTOPOHY HUKHETO OCHOBAHHUS M
IIPOTUBOIIOJIOKHYIO BEPIINHY BEPXHETO OCHOBAHUS.

a). 68 cm B). 76 cM

0). 58 cm r). 44 cm

6. KoHyc kaTtuTcs Mo MIOCKOCTH Tak, YTO €ro BEPIIMHA OCTaeTcs HenmoJIBHKHOW. Kakyro
¢burypy onuchIBaeT LIEHTP OCHOBaHUs KOHYca?

a). OKPYXHOCThb B). IPAMYIO

0). Kpyr ). TOUKY

7. Kakoii reomerpuueckoil Qurypoil sBISETCS MHOXECTBO TOYEK MPOCTPAHCTBA,
yJIQJIeHHBIX OT JAaHHOM TOYKH Ha pacCTOsIHHME, He 0oJIbllee JaHHOTO?

a). OKPYKHOCTb B). cdepa

6). kpyr r). map

8. Bce BbICOTBI TaHHOTO TPEYrOJIbHUKA MEPECEKAIOTCA B OAHON M3 ero BepumunH. Kakoii 3To
TPEYTOJIbHUK?

a). Pa3sHOCTOPOHHUM B). PaBHOCTOPOHHUI

0). PaBHOOEIpEeHHBINH ). TPSAMOYTOJIbHBIN



9. OceBoe ceueHne NWIMHAPA — KBaJparT, AJIMHA AUAaroHaIu KOToporo pasHa 20 cM. MoxHO
JIY B 3TOT UWJIMHAP MTOMECTUTH IIap € pagnycoMm 7 cm?

a). Ja 0). Her

10. [Inomane AWaroHajabHOTO CEUYEHUS KyOa paBHA 82 oM. Hatigure miomans
MOBEPXHOCTH Ky0a.

a). 36v2 cm’ B). 36 cM?

6). 24V3 cm? r). 48 cM?

11.  Kak nomxHbI OBITH PACHONIOKEHBI MOJO03bSl JBIK OTHOCHUTEIBHO APYr Jpyra, 4TOOBI
JBDKHUK yrian?

a). TMapajuieIbHO 0). mepecekaThcs B). CKpCIIMBATHCS

12. Tpu myxu cunenu Ha notoske. B 12 yacoB 1HA OHU pasNeTeNUCh B pa3HbIe CTOPOHBI.

UYepes kakoe BpeMsi OHU OKaXYTCsl B OJJTHOM MJI0CKOCTU?

a). uepes 12 yacoB

0). TOKa CHOBA HE CSAAYT Ha CTEHY WJIU MOTOJIOK

B). B JI000€ Bpems OyIyT B OJHOU MIIOCKOCTH

r). BOTOT JIHb B OJTHOM IJIOCKOCTH OHHU yXKe He OyJIyT HU B KaKOE BpeMsl.

13. B mupamuge SABC pebpo SA meprneHIuKyISIpHO IIOCKOCTH OCHOBAaHUS IMHPAMUJIBL.
AB=AC=4cMm, SA=3cM, LA = 90° . HaiimuTe AIMHbL pedep SC, SB, BC.

a). 5;5; 48cm B). 5; 5; 4 V2 em

06). 7, 7, 8cMm r. 7; 7, 83 cm

14.  O6weMm koHyca paseH 9V3 7 cM® . Haitgure BBICOTY KOHYCa, €CIIM €r0 OCEBOE CEYECHUE —
PaBHOCTOPOHHHHN TPEYTOJIbHUK.

a). 3cm B). V3 cm

6). 3V3cm r). 6v3cm

15.  Bce pebpa npaBuiabHOM TpeyroiabHON nupaMuisl paBHbl 2 cM. Haitinure anodemy.

a). 2cMm B). V3 cm

6). 2v3 cm r). \/2—§CM

16.  ABCD - xBagpat, BM nepnennukyssip K IUIOCKOCTH KBaapara. Halaure ummHy oTpeska
DM, ectt AB =+/12 cm, BM = 5 cm.

a). 6¢cm B). 6V2 cM

6). 7cm r). 5V3 cm

17.  ABCDA;B;CiD; = xy6 u touka K — cepenuna pedpa AB, Touka M — cepenuna pebpa
AD. Kakue 13 BbICKa3bIBaHUN OYyT BEPHBIMU:

1. 2AB;,C=90°; 2. KMl BsC.

a). BepHo 1 B). BepHO 1 u 2

0). BepHO 2 ). BEPHBIX HET

18. [IpsMOyTONBHHUK €O CTOpOHAMHU 6 IM U 4 IM BpamlaeTcsi BOKPYT MEHBIIEH CTOPOHBI.
HaiiauTe momans NOBEPXHOCTH Tejla BpallleHUs.

a). 80m I[MZ B). 321 ,Z[MZ

6). 120 m om* r). 42 7 oM



19. B muiockocTtH B34THI Mpou3BoibHO TOUKH A, B, C. Touka D B3siTa mpon3BOJIEHO BHE 3TOM
mI0ckocTH. MoxeT in uyeThipexyroibHuK ABCD Ob1Th Tpanenueii?
A). mMoxer 0). HET HE MOXET

20. B npoctpancTBe B3siTa nipsiMasi @ ¥ TOYKa A BHE 3TOU MpsAMO. MOXKHO JIM YTBEPKIATh,
yTO Jr00as mpsiMasi, IPOBEACHHAs Yepe3 TOUKYy A U IepeceKarolas MpsMylo a, JIEKUT C Hel B
OJTHOM IJIOCKOCTH?

a). Ja 0). HeT B). HE BCera

I[IpumepHbIii epedeHb KOHTPOJIBLHBIX PadoT
1 cemecTp 00yueHust

KOHTPOJIBHAS PABOTA Ne 1 Ilpocreiilnme 3a1a4i B KOOPANHATAX

Bapuanr 1
UL

1. HaiiguTe KOOpAMHATHI BEKTOPA AB ,ecmu A (5;-1; 3), B (2; -2; 4).

I

b ] ‘Zb—c

2. Maus Bextopsr O (3; 1; —2) u C (1; 4; —3). Haiiymure .

3. Uzobpasure cuctemy koopaunat OXyz u mocrtpoiite Touky 4 (1; —2; —4). Haiiaute
pacCTOSIHUA OT 3TOM TOYKHU IO KOOPAMHATHBIX MJIOCKOCTEN.

Bapuanr 2

1. Halinute KoOpIMHATHI BEKTOpa CD ,ecmu C (6; 3;-2),D (2; 4, -5).

r |
- b |a-2b|
2. Tansl Bektopa @ (5;—1;2)u Y (3; 2; — 4). Haiigure .
3. U3obpasute cucremy koopauHat OXyz u moctpoiite Touky B (— 2; — 3; 4). Haiimute
paccTOsIHUE OT TOM TOUKHU IO KOOPIHUHATHBIX MIIOCKOCTEH.

KOHTPOJIBHAS PABOTA Ne 2
Yroa mexny Bekropamu. CKajisipHoe IPON3BeeHNe BEKTOPOB

Bapuanr 1

u 1 1 1
1

1
1. BbraucnauTe ckansipHOE MPOU3BEIEHHE BEKTOPOB My N, ecmn m=a+2b-c ,
1 I r~r
1 1 1 1 1 1 1

n=23—bwa‘:g‘b‘:&(ab):an(LLa,CLb.

2. Jlan kyo ABCDA;B;C1D;. Haitnure yron mexnay npsmeiva AD; u BM, rie M — cepeanna
pebpa DD;.

3. . Ilpu nBrkeHUH mpsiMasi & 0ToOpakaeTcs Ha MPSIMYIO 8;, TNIOCKOCTh O — Ha MIIOCKOCTH 0,

qL%.

pala JIOKaXXHTE, 4TO

Bapmuanr 2

1. Beumciure ckanspHoe mpomssenenne BextopoB M m N ecm m=2a-b+c ,
1 I r~r
1 1 1 1 1 1 1
n:a—waa‘:&‘b‘:Z(ab):aP’CLG’CLb_
2. an xy6 ABCDA;B;C1D1. Haiimute yron mexay npssmeimu AC u DC;.
3. Ilpu ABMOKEHHM MpsiMast OTOOpa)kaeTCst Ha PSIMYIO D1, a MII0CKOCTH B — Ha TUTOCKOCTH 1 U

b{] By



KOHTPOJIBHAS PABOTA Ne 3 JleiicTBUTe/IbHbIE YHCJIA

oo
2

Bapmuanr 1

1. Beruucnure:

\/_ 2+1
2+
2. YipocTtute BblpakeHNE j :

3. Pemmre ypapHenne 8" =8

4. 3anmumute OCCKOHEUHYI0 Tepuoamudeckyro npods 0,(43) B BHAe OOBIKHOBEHHOM

JIpoowu.

Ja® -a
.

5. Cokparure 1pobp a~ 2a2+1

2')(2’3)11E H(Zsjw; 5)@_21 1; B)3/26u+/8.
ey By
ooy

Bapmunanr 2

6. CpaBHUTE Uncha:

7*. YnpocTute BbIpaxeHHe

6—4
a) 3 1

5 b
e = 3
=) ol
1. Beruucnure:

1
b4+\/§ !

AU E
3. Pemurte ypaBHEHUE 3 = >)

2. YIpocTuTe BhIpaKeHUE (b\ﬁ“)-

4. 3anumure 6eCKOHEUHYIO IIepuoaudecKyto 1poos 0,3(6) B Buje 0OBIKHOBEHHON ApoOH.

b+4\/_+4

5. Cokpature apo0hb b +2b

2)(0,8)" HFJE ; 6)(4)5
6 7 ul; B)417u3/9.
m-n _\Slmz—i/n—2
2 2 3[ 3 '
oo Ym -3

343 3
7*. Yrpoctute Bepaxerne M~ + +n

6. CpaBHUTE yMCa:

KOHTPOJIBHAS PABOTA Ne 4 Crenennasi QyHKIUsA

Bapuant 1
1. Haiinute obnacte onpenenenus GpyHkunu y = §/6+0,5x .



2. Cxemarmuecku wu300pasuTe rpaduk (GyHKIMH y=X U Mepeddciute eé

OCHOBHBIE cBoMcTBa. [10B3ysiCh CBOMICTBaMH 3TOW (DYHKIIMH, CPABHHTE:
-4

a)lH(O, 3) X 6) (2,\/5)_4 H(B\/Z)_A .
3. Pemute ypaBHCHHE ViI-x =x+1

4. Pemmre ypapenne V2X+9—Vx+6=1.

5. yCTaHOBI/ITe, PaBHOCHUJIBHEBI JIM HECPAaBCHCTBA

o <0wu (5—)()()(2 +1)>O.
X

6. Haiimute ¢yHknuioo, oopatHyro GyHKIHH Y = , U yKaxuTte e€ 00JacTh

x—4
OIpeIEIEHUsT 1 MHOKECTBO 3HAUCHHIA.

7*. PemmTe HepaBeHcTBO VX +8>x+2.

Bapuanr 2

1
1. Haiinure o0Gnacte onpeneneHuss GyHKIUU Y = (2x + g)g .

-3 .
2. Cxemaruyecku n3o0pazure rpaguk QyHKIUN Y =X = U [IEPEUUCIUTE €€ OCHOBHBIE
cBoiictBa. [lonb3ysck cBOMCTBaMH 3TOM (PYHKIIMU, CPABHUTE:

3)". i ]
a)l“(zj + 8)(3V5) u(543) .
3. Pemure ypaBuenue VX +1=1-x

4. Pemite ypaBHEHUE V3x+1—-+/x+8=1.

x—7
5. YcraHoBHTE, PAaBHOCUIIBHBI JIX HEPABEHCTBA ———
Vx® +1
2

6. Haiinure pynkmuto, oOpaTtHyro GQyHKIMH Y = il U yKaxuTe e€ 001acTh ONpeeieHus 1
X+

>0 u (7—x)(|x|+3)<0.

MHOKECTBO 3HAYEHUH.

7%, Pemmte Hepaserctso VX3 > X—O.

11 kaacc
KOHTPOJIBHAS PABOTA Ne 1 llmnunap. Konyc. llap

Bapmuanr 1

1. OceBoe cedeHHe MMIMHAPA — KBAIpAT, IUIOM[Alh OCHOBAHHS IWIMHAPA paBHa 167 cm.
Haiigute nnomanb NoBEpXHOCTH LUIMHIPA.

2. BricoTa kOHYyca paBHa 6 cM, yroJ Ipy BepUIMHE 0CeBOro ceueHus paseH 120°. Haipgure:

a) IJIOUIAJ b CEYeHHMs] KOHYyca IUIOCKOCTBIO, MPOXOAAIIed uepe3 Be 00pasyroliue, Yroiu
MeXay KoTopsiMH 30°;

0) ruromaab 60KOBOM MOBEPXHOCTH KOHYCA.

3. JInameTp mapa paBeH 2m. Uepes KOHEI JuaMeTpa MPOBeAeHa MIIOCKOCTh MO yrioM 45° k
Hemy. Haiiaure nnunHy nuHuM nepecedeHus cepsl ¢ 3ITOH MIOCKOCTBIO.

Bapmuanr 2
1. OceBoe cedyeHue HWIMHApPA — KBaApaT, AHMaroHayib koroporo 4 cM. Haiigurte miomans
HOBerHOCTI/I I_II/IJII/IHI[pa.



2. Paguyc ocHOBaHUS KOHyca paBeH 6 cM, a oOpa3ymooinas HakKJIOHEHAa K IUIOCKOCTH
ocHoBaHMs nof yriaom 30°. Haiinure:

a) IJIOUIA b CEUEHHs] KOHYCa IUIOCKOCTBIO, MPOXOAAILICH uepe3 OBe 00pasyroliue, Yroi
MEX]1y KOTOphIMHU 60°;

0) moniaib OOKOBOM MOBEPXHOCTH KOHYCA.

3. JInameTp mapa paBen 4m. Uepes KOHEI[ JuaMeTpa MpoBeIeHa MIIOCKOCTh Mo yrioMm 30° k
HeMy. Haiinure mromans ceyeHus mapa 3Toi IIOCKOCTHIO.

KOHTPOJIBHAS PABOTA Ne 2 O0beMbI TeJ

Bapmuanr 1

1. Anodema mpaBHIBHOW TPEYroJIbHOW MUPAMHABI paBHA 4 CM, a JBYTpaHHBIA Yroj IpH
ocHoBaHMU paBeH 60°. Haiinure 00beM mupamMuIbL.

2. B uunuanp BrucaHa unpusma. OCHOBaHHMEM MPHU3MBI CIYKUT MPSAMOYTOJIbHBIN
TPEYroJIbHUK, KAaTeT KOTOPOTO paBeH 28, a mpuiexamuid yron paseH 30°. [Iuaronans Gonbiei
OOKOBOH I'paHM MPU3MBI COCTABIISIET C IUIOCKOCTBIO €€ ocHOBaHMs yroi B 45°. Haiinure o0bem
LHWIMH]IpA.

Bapuanr 2

1. BokoBoe pebOpo NpaBUIBHOM TPEYroJbHOW MNHMpaMHJBl PaBHO 6 CM U COCTaBISIET C
IJIOCKOCTBIO OCHOBaHUs yroi B 60°. Haiinure o0beM nupamMuibl.

2. B koHyc BmucaHa nupamuaa. OCHOBaHUEM MHUPAMUIBI CIYXKHUT HPSIMOYTOJIbHBIHI
TPEYroJbHHUK, KAaTeT KOTOpPOro paBeH 2a, a mpuiexamuil yron paseH 30°. bokoBas rpasb
OUpaMU/Ibl, IPOXOAdIIas Yepe3 JaHHBIA KaTeT, COCTABISAET C IUIOCKOCTbIO OCHOBAaHUS Yroil B
45°. Haligute o0beM KoHyca.

KOHTPOJIBHAS PABOTA Ne 3 Iloka3aTtesbHasi pyHKIus

Bapmuanr 1

1 10 1 11
1. CpaBruTe uncna: )5 >'u5°; 6) (gj n[gj .
2-3x
a) (lj =25;
2. Pemute ypaBHEHHE 5 0)4* +2*-20=0.

§j >1l

3. Pemte HepaBEeHCTBO (4 3,

x“-1
x—6 2
4. PemmnTe HEPABEHCTBO: Q) (\/g) < 1; 0) [—j >1.

5 13
_[x-y=4
5. Pemmte cucremy ypaBHEeHUM 5y _ 95
6. Pemure ypaBHeHue:
T 437 =2 43.2%,
Bapmuanr 2

1
1. CpaBuure uucna: a)(0,5)*u(0,5)™""; 6) 6°ub.

2x-3
D07 =10 gov 7.3 18-0

2. Pemmute ypaBHEHUE



Ok
1-| <
3. Pemute HepaBEeHCTBO 5 6

x2-4
x+6 2
4. PemuTe HEPABEHCTBO: Q) (3/5) > %; 0) (l?j <1.
X+y=-2,
6" = 36.

5. Pemute cucremy ypaBHEHU {

6. Pemnte ypaBHeHue:
343 =5.2 -17.2%,

KOHTPOJIBHAS PABOTA Ne 4 Jlorapupmuyeckasi pyHKuus

Bapuanr 1
1. Beruucnure:
a)log, 16;
2 6)5"°%%;  B)log,135—log, 20+2log, 2.

3 4
log, — log, —.
2. CpaBHHTE YUCIa 4y
log; (2x-1) =2.

3. Pemure ypaBHEHUE
log, (x—5)>1.
4. Pemmre HEPaBEHCTBO 3

log; x+log » x=14.
5. Pemnre ypaBHeHue % e

6. Pemnre HEpaBEHCTBO:
a)log, (10—x)+log, (x—3)>-1;
6 6

6)*log: x—2log, x <3.

Bapuanr 2
1. Beruucnure:

1 2Iogl7
a)log, —; 5)(§j '
27 B)log, 56+ 2log,12 —log, 63.
Iogovgl1 Iogolgll.
2. CpaBHuTE yncna 2y 3

log, (2x+3)=3.

log, (x—3)>2.
4. PenTe HEPaBEHCTBO 2

3. Pemure ypaBHEHue

log ~ x+log, x =10.
5. Pemnre ypaBHeHue 9 Js

6. Pemure HepaBeHCTBO:
a)log, (x—3)+log, (9-x)>-3;
2 2

6)*log: x—3log, x < 4.

KOHTPOJIBHAS PABOTA Ne 5 Tpuronomerpudeckue GopmyJibl



Bapuant 1
1. Beruucaure: a) cos 7807, 0)sin % .

1
CoOSax =—— T<a<-—T.
2. Beraucnure sino, eclm u 2

3. YopocTuTte BbIpaKE€HUE:

0)

sin(—a)+cos(7+a)

1+ ZCOS(Z—ajCOS(—a)

a)cos(a - B)-cos(a+ B);

4. Pemnre ypaBHenne SINSXCOS4X—cos5xsindx =1.

cosda +1= lsin 4a(ctga—tga).
5. JIoKa)KuTe TOXKIESCTBO 2

Bapuanr 2

0) cos 13 V4
1. Breraucnure: a)sin 780°%; 6
. 4 3
SNy =—— T<oa<—T.
2. Beruucaure coso, eciu n 2
3. Yopoctute BbIpakeHue:

6)sin(27r+aj—sin(27z+a)
a)sin(a + B)+sin(a - B); 2cos(—a)sin(-a)+1

4. Pernre ypaBHeHne COS4XC0S3X+sin4xsin3x =1.
(tga +ctgar)(1-cosda ) = 4sin 2a.

5. JIokaKuTe TOXKJIECTBO

5. MarepuanbHo-Texunueckoe OOecneueHue KoHTPOIbHO-OLEHOYHBIX
Meponpusituil

Mynbsrumenuitasiii mpoextop Epson EMPT W680
Dkpan Classic Solution Libra

Kononku Genius SP-HF

Hoyt6yk Lenovo SL510-BT2570

MenoBast focka

[TapTel yueHn4eckue

Crynpsa

Crou g npenoaaBartesst

Cryn nnsa npenoaaBartesst

VyeOHO-HarIAIHBIE ITOCOOUS



6. PEKOMEHAYEMAS JIMTEPATYPA

Anumos IlI.A. u Op. Martematuka: ainreOpa M Hayaja MaTEMaTUYECKOTO aHaJIu3a,
reomerpusi. AnreOpa W Havaga MaTeMaTHYecKoro ananmu3a (0a30BbIi W yriyOJIeHHBIN
ypoBHH).10—11 kmaccel. — M., [Ipocsemenue 2017

Anumoe Il.A. u Op. Marematuka: aireOpa M Hayajla MaTEMAaTUYECKOIO aHaIM3a,
reoMmerpus. Anredpa ¥ Hayajga MaTeMaTH4ecKoro aHanusa (0a3oBblii W yriyOJaeHHBIN
ypoBuH).10—11 knaccel. — M., [Ipocsemienue 2018

Amanacsn JI. C., Bymyszoe B. ®@., Kaoomyes C. b. u op. Maremaruka: airedpa u Havaiga
MaTteMaTHueckoro ananusa. ['eomerpus. ['eomerpust (6a30Bblil 1 yrimyoneHHbIH ypoBHH). 10—11
kiaccel. — M., [Ipocsemenne 2017

Amanacan JI. C., Bymyzoe B. @., Kaoomyes C. b. u op. Maremaruka: anredpa u Hadaia
MaTeMaTh4yeckoro ananusa. I'eomerpus. ['eomerpus (6a30BbIi U yrayoneHHbId ypoBHn). 10—11
kiaccel. — M., [Ipocsemienue 2018

Amanacan J1. C., Bymyzoe B. @., Kaoomyes C. b. u 0p. MaremaTtuka: anredpa u Havana
MaTteMaTHueckoro ananusa. ['eomerpus. ['eomerpust (6a30BbIi 1 yrimyOneHHbIH ypoBHH). 10—11
kiaccel. — M., IIpocsemienne 2019

Konseun FO.M., Tkauesa M.B, @edeposa H.E. u Op. Martemaruka: anreOpa W Hadaia
MaTe-MaTUYecKoro aHanusa. Anrebpa W Hayajga MaTeMaTHMYecKoro aHamuza (0a30BbIl U
yriay6nenssiil yposau). 10 knacc— M., [Ipocsemenue 2019.

Konseun FO.M., Tkauesa M.B., ®edeposa H.E. u op. Marematuka: anrebpa u Hadaia
MaTe-MaTH4ecKoro aHammsa. AnreOpa M Havajga MaTeMaThdeckoro ananusa (0a3oBBId U
yrayOnennsiit ypoBau). 11 kmace — M., [IpocBemenue 2019.

Cemarxun, U.I". Unpopmamuxa. Yrinyonenusiit ypoBens [Tekcr] : yuebnuk amns 10

knacca : B 2 4. / WI.I'. Cemakun, T.1O. lleuna, JI.B. lllecrakoBa.— 4-e u3a., crep. — Mocksa :
BWUHOM. Jla6oparopus 3nanmii, 2018 — Y. 1 — 180 c. 15 ak3.

Cemakun, U.I'. Unpopmartuka. YriayoneHHbIH ypoBeHb [Tekcr] : yueOHUK i 10
knacca : B 2 4. / L.I'. Cemakun, T.}O. llenna, JI.B. [llectakoBa.— 4-e u3f., crep. — Mocksa :
BMHOM. JlaGopatopus 3nanuid, U. 2 .— 2018 .— 232 ¢. 15 ak3.

Cemaxun, U.I. Nudopmatuka. YriyOneHHbl ypoBeHb [Tekcr]
yueoHuk s 11 xmacca : B 2 4. / .I'. Cemakun, E.K. Xennep, JI.B. lllecrakoBa.—
4-e 3., crep. — MockBa : BUHOM. Jlaboparopus 3nanmif, Y. 1 .— 2018 .—
176 c. 15 k3.

Cemaxun, U.I'. Nndopmatuka. YriayOsieHHBIM ypoBeHb [TekcT] :
yueoHuk s 11 knacea : B 2 4. / .T'. Cemakun, E.K. Xennep, JI.B. IllecrakoBa.—
4-¢ w3n., crep. — Mocksa : BUHOM. Jlabopatopus 3nanuii, Y. 2 .— 2018 .—
216 c. 15 k3.

s npenogaBareJiei

O6  obOpa3zoBanuu B Poccuiickoit ®enepaumu: ¢enep.3akon ot 29.12. 2012
Ne 273-@3 (B pen. @enepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-D3,
ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Ne 11-®3, o1 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 Neo 148-@3, c u3zm., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-03,
B pel. oT 03.07.2016, ¢ uzm. ot 19.12.2016.)

[Tpuka3 MunucrepcTBa oOpasoBanus u Hayku P® ot 31 nmexabps 2015 r. N 1578 "O
BHECCHHH W3MEHEHUH B eJiepalibHbI TOCYIapCTBEHHBIN 00pa30BaTEeIbHBIA CTAHIAPT CPEAHETO



obmiero o0pa3oBaHUs, YTBEPXKACHHBIM mMpukasoM MuUHUCTEpCTBA OOpa3oBaHUS W HAYKU
Poccuiickoit ®enepanuu ot 17 mast 2012 r. N413"

[Mucemo /[lemapTameHTa TOCYJapCTBEHHOH NOJUTHKH B cepe MOATOTOBKH paboumx
kagpoB u JII[IO MunucrepctBa oOpa3zoBanuss u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHIaluu TI0 OpraHM3alMK IOJIYYCHHUs CPEIHEro OOIIeTro Oo0pa3oBaHHS B Mpenenax
OCBOEHHUSI 00pa30BaTeIbHBIX MPOrpaMM CpeAHero npodecCHoHaIbHOro oOpa3oBaHMs Ha 0Oasze
OCHOBHOTO 001Iero oOpa3oBaHHs € y4eTOM TpeOoBaHM (eaepaabHbIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHAAPTOB M MOJIy4aeMON Npo(eccuu WM CIEHUATbHOCTH CpPEIHEro
pohecCHOHATLHOTO 00Pa30BaHUS.

[TpumepHasi ocHOBHasi oOpa3oBaTelibHas IMpOrpaMMa CpeaHero oouiero oOpa3zoBaHUS,
onobpeHHas pemnieHueM (eneparbHOr0 y4eOHO-METOAMYECKOro OOBEAMHEHUS 10 OOIIeMYy
obpazoBanuto (mpotokon oT 28 utonst 2016 r. Ne 2/16-3).

bawmaxoe M.U., [{vicanos L. F.Metoaudeckoe mocodue Juisi moarotToBku k EI'D.—M.,
2017

HNHTepHeT-pecypcesl
1. www. fcior. edu. ru (MHPOpPMaLMOHHbIE, TPEHNUPOBOYHbIE N KOHTPOJIbHbIE

mMmaTtepuanbl).
2. www. school-collection.edu.ru (EgnMHas Konnekummn umdpoBbix 06pasoBaTeNbHbIX
pecypcoB). Y4yebHoe n3gaHue
3. Exponenta.ru http;//www.exponenta.ru Komnanusa Softlint. O6pa3soBaTteibHbI
MaTeMaTU4YecKkuit cant. MaTepumanbl ANA CTYAEHTOB: 33434M C PELLEHNAMMU,
CNPaBOYHUK NO MaTeMaTUKE, 3NIEKTPOHHbIE KOHCY1bTaLUMN.
Faseta «MatemaTuka» M3gatenbckoro goma «lMepsoe ceHTabpa» http://mat.1septemr.ru

MaTemaTurKa B OTKPbITOM Konneaxke http://www.matematiks.ru
Math.ru. MaTtemaTtuKka n obpasosaHue. Http://www.math.ru

Allmath:ru — Bca matemaTtunka B ogHom mecte htto://www.allmath.ru
EgWorld: Mup matemaTtmnyeckux ypasHeHnin http://egwirld.ipmnet.ru

© 0O N U A

BcA anemeHTapHaA maTemMaTUKA: CPEAHAA MaTEMATUYECKAA MHTEPHET-LWKONA.
http://www.bym math.net
10. leomeTpuyeckmuii noptan http://www.neive.by.ru

11. Mpaduku pyHKLMIM http://graphfunk.narod.ru

12. [mpaakTnyeckne maTtepuasbl No MHGOPMaTUKE M MaTeMaTHKe.
http://comp-science.narod.ru

13. [lMcKpeTHasa maTtemaTuKa: anroputmol (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/
14. El3 no matemaTuKe: NOAroTOBKa K TeCTUpoBaHuio http://www.yztest.ru

15. 3agayHuk 11 HOATOTOBKH K OJIMMIIMAAaM o mareMmaruke http://tasks.ceemat.ru

16. 3anuMaresbHas MaTEMATHKA — IIKOJBHUKAM (OJIMMITHAIBI, HTPBI, KOHKYPCHI 10
maTemartuke) http://www.maht-on-line.com

17. WUutepHer — mpoekt «3amaumy» http://www.prodlems.ru

18. MaremaTudeckue 3TIoa6I hitp://www.etudes.ru

19. MartemaTuKa on-line cnpaBo4Haa MHPopMaLMA B NMOMOLLb CTYAEHTY
http://www.manhtm.hl.ru

20. MaremMaTHKa B OMOIIIb IIKOJBHHUKY M CTYJACHTY (TECTHI MO MaTemMatuke online)
http://www.mathtest.ru

21. MaremaTHKa JUTst TOCTYMAOMMX B By3bl  http://www.matematika.agava.ru
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22. MaremMatrka 1 mporpammupoBanue http://www.mathhrog.narod.ru
23. MareMaTHueCKUE OJIMMITHA/IBI U OJMMITHAAHbIC 3aqaun  http://www.zaba.ru
24. Caiit anemenTapHoit Maremaruku Jmurpus ['ymmnaa http://www.mathnet.spb.ru

25. Typuup ropoaoB — MexayHapoaHas MaTeMaThudeckast OJIMMITHaa ISt
LHIKOJILHUKOB http://www.turgor.ru
26. PEIIY EI'D - http://reshuege.ru/
27. OtkpeiThiid Oank 3amanuit OUIIM - http://www.fipi.ru/content/otkrytyy-bank-

1. https://minobrnauki.gov.ru — odunuanbHbli calT MHHHUCTEPCTBA HAYKH U BBICIICTO
obpazoBanus PO.

28. http://www.edu.ru — penepanbhblii mopran «Poccuiickoe oOpa3oBaHue».

29. http://window.edu.ru — wuHpOpManmoOHHas cucTeMa «EaMHOE OKHO JOCTyma K
00pa3oBaTeILHBIM PeCypcam.

30. http://fcior.edu.ru — dbeaepanbHeblii EHTP HHDOPMAIIMOHHO-00Pa30BaTEIBHBIX PECYPCOB.

31. http://pedlib.ru/ - Tlemarornueckast OnbaMOTEKA

32. http://www.lib.ru/ - Bubaunoreka Makcuma MomikoBa

33. http://www.window.edu.ru/window/library?p rubr=2.1 - Dnaexkrponnas OuOIHOTEKA
MIOJTHOTEKCTOBBIX 00pa30BaTEbHBIX M HAYYHBIX PECYpcOB HH(DOPMAIIMOHHOW CHCTEMBI
«Ennnoe oxHO»

34. http://www.wikiznanie.ru/ - Buku3HaHue: THICPTEKCTOBAS SJCKTPOHHAS SHITUKIOS M

QfleKmpOHHO'CI’lpCIGOUHble cucmemsl.

1. DJeKTpPOHHO-0MOIHOTEYHAs] CHCTeMAa «YHHUBeEPCUTETCKass OubaIHoTeKka
OHJIaliH» — 0a3a JaHHBIX y4eOHOH, Y4EeOHO-METOAMYECKOM | HayYHOU

JIUTEPATYPBI [0  OCHOBHBIM  M3Y4a€MbIM  JHCLMIUIMHAM -
http://www.biblioclub.ru

2. DJIeKTPOHHO-0MOJINOTEeYHASI cucreMa «IOpaiiT»: KoJLIeKIUA
«/lerengapubie KHuruw» | koJuiekuuss CIIO - 3ynexkTpoHHBIE BEpcHUH

y4eOHOI 1 yueOHO-MeTOIM4YeCKOl uTeparypsl - Www.biblio-online.ru

3. Hayunasi 3nekrponHas OuOauoreka eLIBRARY.RU - »snexrponHBIC
BEPCUHU POCCUHCKUX HAYYHO-TEXHUYECKUX KypHasoB - http://elibrary.ru

4. Polpred.com O0630p CMMU — HIEKTPOHHBIA apXWB MyOTUKAIIHIA
nH(OPMAreHTCTB (KOJJIEKIMU: BHEITHSS TOPTOBIs, monmTthka B PO u 3a
pyOexxoM; oOpa3oBaHue, Hayka B PD u 3a pybexxom) - http://polpred.com

5.TocynapcrBennasi  uHpopmanuonHasi cucrema «HanmonaabHas
JJIEKTPOHHAsT OuOJMoTeKka» — GOHA DIICKTPOHHBIX BEPCHH TMEUATHBIX
V3JAHUM, DJIEKTPOHHBIX PECYpCOB, MYJbTUMEAUNHBIX W3JAHUU U Ap. -
https://H30.pd

6. daexTponnas Oubamoreka TI'Y — 0a3a JaHHBIX HAy4YHBIX TPYAOB

npenoaaBateneii- https://elibrary.tsutmb.ru
7. DJIeKTPOHHO-0MOJIMOTEYHAS] CHCTeMA «YHUBEPCUTETCKasi OMOJHMOTEeKa OHJIAMH» —
06a3a JaHHBIX Y4eOHOH, y4yeOHO-METOJUYECKON W HaydyHOW JHUTEpaTypbl IO OCHOBHBIM
U3y4aeMbIM JTUCIMILIHHAM - http://www.biblioclub.ru
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8. JuexkTpoHHO-OMOaMoTeuHasi cucrema  «lOpaiT»: koutekuusi  «JlerengapHsbie

kHUrn» " kojuteknusi CIIO — »iekTpoHHBIE BEpCHM YYEOHOW W y4yeOHO-METOIUYECKON
auTepaTypsl - WWW.biblio-online.ru
9. Hayunas »>jexTponHass 0ubanoreka eLIBRARY.RU - »siekTpoHHBIE BeEpcHH

POCCHICKHMX Hay4YHO-TEXHHUYECKUX KypHasoB - http://elibrary.ru

10. Polpred.com O0630p CMMHM - »>1eKTpOHHBIA apXWB NyOIMKAIMK HHPOPMAreHTCTB
(konIeKIMU: BHEIIHSSI TOProBiis, nmoautuka B PO u 3a pydexom; odpazoBanue, Hayka B PO u
3a pybexom) - http://polpred.com

11. T'ocynapcrBennasi uHdopManuonHasa cucrema «HaumoHajdbHasi ?3JIEKTPOHHAasI
ondauorexa» — (OHI AJIEKTPOHHBIX BEPCHI MMEYATHBIX HU3JaHUM, AJIEKTPOHHBIX PECYpPCOB,
MYJIbTUMEAMWHBIX 3AaHui u Ap. - https://H30.pd

12. Daexrponnasi 6udauoreka TI'Y — Ga3a maHHBIX HAYYHBIX TPYJOB IPENOaaBaTeIIC-
https://elibrary.tsutmb.ru

13. DnexTpoHHO-0ubIMOTeUHAss cucTeMa «KoHcyabTaHT cTyaeHTa»: MeauuuHa.
3npaBooxpanenue (BIIO u CI10), Kommiekt Tam6oBckoro I'Y (I'ymanuTapHbie HayKH) —
JJIEKTPOHHBIE BEpPCHMM  Y4€OHMKOB 1O MEAMIMHE W  TYMAaHUTApHBIM  HayKam -
http://www.studentlibrary.ru
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