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1.OBHIME ITOJIOKEHU A

KOMB1 pazpaboTanbl Ha OCHOBE
- ®I'OC CIIO no crermanbrocTr 09.02.07 MHbOpMaIIMOHHBIE CHCTEMBI B POTPAMMHPOBAHHE
-OCHOBHOH mpodeccuoHanbHOM obOpaszoBarenbHol nporpammbl 1o [ITICC3 09.02.07 NudopmanmnoHHbIe
CUCTEMBI U IPOrPaMMUPOBAHUE;
-paboueil mporpamMmbl BOCIIUTAHHsSI MO MPOTrpamMMe MOATOTOBKHU CIICIIMAIUCTOB CPEIHET0 3BEHa IO
crennanbHOcTH 09.02.07 MHDOpManmoHHbIe CHCTEMBI M TIporpammupoBanue, 2023
-paboueii mporpammbl yuebHoi nucuuminabl OY [1.04 Marematuka.
KontponbHO-0O1IeHOUHBIE ~ MaTepuaiabl MpEeAHA3HAYEHBI JUII  KOHTPOJsS M OLEHKHU
00pa3oBaTeNbHBIX JIOCTIXKEHHM 00Yy4aroluxcs, OCBOMBIIMX MPOrpaMMy Yy4eOHOW TUCIUTUIMHBI
OV ]1.04 Maremartuka.
KOMpBI BKIIOYAIOT KOHTPOJBHBIE MaTepuaibl Jisg MPOBEICHUS TEKYIIEro KOHTPOJS U
MIPOMEKYTOYHOU aTTECTALNH.

2. MTOKA3ATEJIN OHEHKHU PE3YJIbTATOB OCBOEHUA INCHUIIJINHBI,
®OPMbI U METOAbI KOHTPOJISA 1 ONEHKMN.
B pesynprare arrectanMM MO y4eOHOM IUCLUILUIMHE OCYHIECTBISETCS KOMIUIEKCHAs IPOBEpKa
CIEIYIOUIMX YMEHHUI U 3HaHUH, a TakKe AMHAMHUKA (POPMUPOBAHUS OOLIMX KOMIIETEHIINNA:

Pe3yabTaThl 00y4yenust @opMBbI U METOIbI KOHTPOJISI H
(ocBOEHHBbIE YMEHUS, YCBOCHHbIE 3HAHUSA) OLIEHKHU Pe3yJibTATOB 00yUeHus
JInuHOCTHBIE Tekymmii KOHTPOJIb:

—c(OopMHUPOBAHHOCTh MpPEACTaBICHUN O MaTeMaTHke kak | OICHKA BBITIOJHCHUA 3alaHHH  Ha
YHHUBEPCAJIbHOM SI3BIKE HAYKH, CPEACTBE MozeaupoBaHus | MPAKTHICCKUX 3aHATHAX u

SIBIICHUI U TIPOIIECCOB, 00 MEAX M METOAaX MaTeMaTuky; | CaMOCTOATCILHON paboThl
Texynmin KOHTPOJIb:

—pPa3BUTHUC JIOTUYCCKOTO MBIIIJIICHWA, IMTPOCTPAHCTBCHHOTI'O .
OLICHKa BbIIIOJIHCHHUA 3aJaHHKU Ha

BOOOpaKEHHUS, ANTOPUTMUYECKOU KYJIBTYpBHI,

IPaKTUYECKUX 3aHATUAX U
KPUTUYHOCTH MBIIUJICHUS HA ypOBHE, HEOOXOJIUMOM IS

. . CaMOCTOSITETHHON PabOTHI
Oynymeid  mpodecCHOHANBHOW  JEATEIbHOCTH,  JUIA

Tekymmii KOHTPOJIb:

MIPOJIOJDKEHHS 00pa3oBaHUs U caMO0Opa3oOBaHUs, .
OLICHKA BBIIIOJIHEHUSA 3aJaHUil Ha

—OBJIaICHUC MATCMATHUYCCKUMU 3HAHHUAMU W YMCHHIMU,
MPAKTUYICCKUX 3aHATUAX u

HEOOXOJMMBIMH B TOBCEIHEBHON >XU3HU, JUII OCBOCHHS .
CaMOCTOSITEIbHON PabOThI

CMEXHBIX €CTECTBEHHOHAYYHBIX AUCIUTUTHH U JUCIHUILINH
npoeCCHOHAIIBHOTO LUKJIA, JJIS TTOJIy4eHUsI 00pa3oBaHUs

B o0nacTsax HE TpPed 17,4 TJIYOJIEHHOMN .
’ peoyIom yry Texynuin KOHTPOJIb:

MaTeMaTHICCKON MOATOTOBKH, OLICHKA BBINIOJHECHMUS 3aJlaHUM Ha

- TOTOBHOCTh ¥ CIOCOOHOCTbH K 00Opa30BaHUIO, B TOM YHCIIE MPaKTHIECKHX 3AHITHIX -

CaMOOOpa30BaHHUIO, HA NPOTSDKCHHH  BCEH  JKUBHH; | (oviocrosTenbHOM PaBOTEI

CO3HATEIbHOE OTHOLIECHUE K HEMTPEPHIBHOMY 00pa30BaHHIO TexyIHii KOHTPOJB:

KaK YCJIIOBHIO yCHeH_IHOI71 HpO(I)eCCI/IOHaJIbHOI?'I n OlICHKA BBIOJHEHUS 3aﬂaHHﬁ Ha




—TOTOBHOCTh K KOJUJICKTUBHOM pa60Te, COTPYAHHUYCCTBY
CO CBCpPpCTHUKaMHU B 06paSOBaTeJ'II>HOI\/'I, 06H_IeCTBeHHO

MOJIC3HOHM, Y4eOHO-HCCIIeIOBATEIbCKOM, MPOCKTHOH U

JIPYTUX BUAAX JAEATEIbHOCTH

CaMOCTOSITEJIbHOM pa6OTI>I

MeTaHpeI{MeTHHe

—YMCHHUC CaMOCTOATCIBHO OIIpCACIIATDb OcJIn
JCATCIIBHOCTH MW COCTABJIATH IINIaHBI  ACATCIIBHOCTH,
CaMOCTOATCIIBHO OCYHICCTBIIATh, KOHTPOJHUPOBATH U
KOPPCKTUPOBATH JACATCIBHOCTD, HUCIIOJIB30BATh BCC

BO3MOJKHBIE PECYpPCHl IS JIOCTHKEHHUS IMOCTaBICHHBIX
Hejaed W pealns3aldyd IUTAaHOB JIEATENILHOCTU;, BBIOMPATH
YCHEUIHBIE CTPATETUHU B PA3JIMUHBIX CUTYaIIMSIX;

—YMEHHE TIPOYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B
IpoIecce  COBMECTHOW  JIeATENIbHOCTH,  YYHTHIBATh
MO3UIIMH JPYTUX YIACTHUKOB JACATEILHOCTH, Y(PPEKTHBHO
paspemniatb KOHPJIUKTHI;

—BJIaJICHUE HaBBIKAMH IT03HABATEJILHOM,
y4eOHOUCCIEIOBATEILCKOM M TMPOEKTHON JI€SITEIIBHOCTH,
HaBBEIKAMH CIIOCOOHOCTH M

paspemieHust  mpooIieM;

TOTOBHOCTbL K CaMOCTOATCIbHOMY IIOMCKY MCTOOO0B
peICHUA MPAKTHYCCKUX 3aJad, MPUMCHCHUIO PA3JIMYHBIX
MCTOAOB IIO3HAaHUs, —TOTOBHOCTb U CIIOCOOHOCTH K

CaMOCTOSITEIbHOW ~ MH(POPMAIIMOHHO  TO3HABATEIBHOU

ACATCIIBHOCTH, BKJIIO4Yasad YMCHHC OPHCHTHPOBATLCA B

Pa3INYHBIX HCTOYHHKAX I/IH(l)OpMaIII/II/I, KPUTHYCCKHU

OIICHMBATh W  HMHTEPIPETHPOBATH  HMH(POPMAIHIO,
MOJTy4aeMYyI0 U3 Pa3TUYHBIX HCTOYHHUKOB;

—BJIQJICHUE SI3LIKOBBIMH CPEACTBAMU

— YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIarath CBOIO TOYKY
3pEHUs, UCTIOJIb30BATh aJICKBATHBIC S3BIKOBBIC CPE/ICTRA;
—IIeJICyCTPEMIICHHOCTh B TMOWCKAX U MPUHSATUU PEIICHUIA,
CO00pa3UTEIbHOCTD U

HHTYUI WA, Pa3BUTOCTDb

MIPOCTPAHCTBEHHBIX ITPECTABICHUN;

[IpakTuyeckas pabota

Ne6, 16, 24, 27, 29, 39, 43,45,53

9K3aMCH

[IpakTuyeckas padbota
Neb, 16, 24, 27, 29, 39,
IK3aMeH

[IpakTuyeckas padota
Ne 30, 31, 33, 34

[IpakTuyeckas pabota
Nel, 3,7, 11, 17

Ouenka ycTHOro onpoca

[IpakTnueckas pabora
Ne6, 16, 24, 27, 29, 39,47,58
Jud.3auet, sKk3aMeH

[IpenmeTHbIE
—BJIAJICHUE METOJAaMU JOKa3aTelbCTB U  aJITOPUTMOB

peIIcHM, YMCHHUC ux IMPUMCHSTD, IIPOBOAUTH

AOKAa3aTCJIbHBIC PACCYXICHHUA B XOJAC PCIICHUA 3aaady,

—BJIAJICHUE  CTAaHJAPTHBIMU  NpUEMAMU  PELLICHUS

PAUOHAJIBHBIX W  HUppalUOHAJIBHBIX, I10Ka3aTCIbHBIX,

[IpakTuyeckas pabota
Ne7,8,9,10,11,17,18,19

[IpakTuyeckas pabota

Ne4,5,6,20,21,22,23,24, 36,37, 38,39,




CTCIICHHBIX, = TPUTOHOMETPUYECKUX  YPaBHEHMH U
HEPaBEHCTB, UX CHUCTEM; HCIIOJIb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX ITPOrPaMM, B TOM YHCIE AJIs MIOUCKA ITYyTH
pelleHHsT W WUIIOCTPAallMU pELICHWs YpPaBHEHHH W
HEPaBEHCTB;

—c(OpPMUPOBAHHOCTh  MPEJCTaBIEHUNH 00 OCHOBHBIX
MOHATUAX MAaTEMATHYECKOTO aHajlu3a M HMX CBOMCTBAX,
BIaJICHUE  YMEHHMEM  XapaKTepu30BaTh  IIOBEJIECHUE
(GyHKIUH, HWCHOJb30BaHUE TOJYYEHHBIX 3HAHUU U
ONMCAHMS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN; —BJIaICHUE
OCHOBHBIMH IOHATHUSMM O INIOCKHX W NPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (urypax, HX OCHOBHBIX CBOWCTBax;
c(OpMUPOBAHHOCTh YMEHHUS paclO3HABAaTh Ha uyepTexkax,
MOJIENISIX U B PEaIbHOM MHUpPE T'€OMETPUYECKHE (QUTYpBI;
NPUMEHEHHE U3YUYEeHHBIX CBOMCTB T€OMETpUUECKUX (puryp
U (hopMyn JUIs peleHusi TeOMETPUYECKUX 3a]ad U 3a]1a4 C
IIPaKTUYECKUM COJACPKAHHUEM;

—c(OpMUPOBAHHOCTh IPEJICTaBICHUNH O TMpoleccax u
ABJICHUSX, HWMEIOIIMX BEpPOSTHOCTHBIM  Xapakrep, O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B peajbHOM MHpE, 00
OCHOBHBIX MTOHSATHSIX 2JIEMEHTAPHON TEOPUHU
BEPOATHOCTEN;  yMEHMM  HAXOAWTh W  OLEHUBATH
BEPOSATHOCTH HACTYIUICHHUS COOBITHM B TPOCTEHIINX
IIPAaKTUYECKUX CHUTYallMsIX U OCHOBHBIE XapaKTEPUCTUKHU
CIIy4alHbIX BEJINYNH; —BJIaJICHUE HaBbIKaMU
UCIIOJIb30BAaHMS TOTOBBIX KOMIBIOTEPHBIX IPOrpamMM IIpU
peLIeHUH 3a1a4

46,58
HMud. 3auer, sk3aMeH

[IpakTnyeckas padbota
Ne 32,33,34,35,36

[IpakTuyeckas pabota
Ne25,26,27
9K3aMeH

[TpakTuyeckas pabota
Ne30,31

OK O01. BeiOupaTh cmocoObl pemieHus 3axay
npoeCCUOHAIIBHON  JIeSITETbHOCTH NPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA
NOWCKA, aHaluW3a W UHTepHperanuy HHQOpMaLuu, |
UH(POpPMAIIMOHHBIE TEXHOJOTMU JUIsl BBIMOJIHEHUS 3a/ad
poeCCHOHALHON eI TeTLHOCTH;

OK 03. [IInanupoBaTp U  pEaAIU30BHIBATH
coOcTBeHHOE  MPOECCHOHATLHOE U JIMYHOCTHOE
pa3BUTHE, TPEANPUHUMATEIBCKYIO  JCATEIBHOCTh B
npodeccuoHanbHOM cdepe, HCIOIB30BaTh 3HAHHS IO
(UHAHCOBOW T'PaMOTHOCTH B PA3IUYHBIX IKHU3HECHHBIX
CUTYaIsIX;

OK 04. DddextuBHO B3aMMOJCUCTBOBATH M
paboTaTh B KOJUIEKTUBE M KOMAH/IE;

OK 05. OcymecTBisiTh YCTHYKO U TNHCbMEHHYIO

[Ipaktuyeckass  pabora  Nel-58.
Hud.3auet. DK3ameH

[IpoBepka M OLIEHKAa KOHCIIEKTA,
BEJICHUE 3alucel JICKINA B pabodeii
tetpaau [IpakTiuueckas padora
Nel-58

IIpoBepka M OLEHKa KOHCIIEKTA,
BEJICHUE 3amucell Jiekuuii B paboyeit
TeTpaau opopmieHue pedeparon
OK3aMeH




KOMMYHMKAIMIO Ha FOCYAApCTBEHHOM s3blke Poccuiickoin
@enepaun ¢ y4eTOM OCOOEHHOCTEH COLMAIBHOTO U
KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposiBAATh IpakJaHCKO-IATPUOTHYECKYIO
NO3ULUIO, JEMOHCTPUPOBAaTh OCO3HAHHOE IIOBEICHHE Ha
OCHOBE TPaJMIMOHHBIX OOIEYEIOBEYECKUX LIEHHOCTEH, B
TOM YHCJIE€ C YIETOM rapMOHHU3ALNHN MEKHAIIMOHAJIBHBIX U
MEXPEIUTHO3HBIX OTHOIIECHUH, NIPUMEHITh CTAHIAPTHI
AHTUKOPPYNLIMOHHOTO NIOBE/ICHHUS;

OK 09. [TIlonmp3oBatbcst  MpOQeCCHOHAIBHOM
JOKyMEHTallueld Ha TrOCYyJapCTBEHHOM W HWHOCTPaHHOM
A3BIKaX

JIN4HOCTHBIE Pe3yJIbTaThbI

®opMbI M1 METObI KOHTPOJIS U
OlleHKHU

JIP 3 Oco3Haromuyii 3HaYUMOCTh CUCTEMHOI'O ITO3HAHUS
MHPA, KPUTUUECKOTO OCMBICIICHUSI HAKOIIJIEHHOT'O OTBITA.

OI_IeHI(a COOCTBEHHOTO IIPpOABHIKCHUA,
JIMYHOCTHOI'O Pa3BUTHAI.

[TonoxwurenpHast JTMHAMHUKA B
OpraHu3aluu CcOOCTBEHHOM y4deOHOM
JEATeNbHOCTH 10  pe3yibTaTaM
CaMOOIICHKH, caMmoaHaIH3a u
KOPPEKIIUH €€ pe3yNIbTaToB.

OTBETCTBEHHOCTh ~ 3a  pe3ysbTaT
y4eOHOW EeSTeTHbHOCTH U MOJTOTOBKH
K poQecCUOHaIbHON eATENbHOCTH. ;

JIP 9 DOKOHOMMYECKM AaKTUBHBIA, MPEINPUUMUNBBIN,

TOTOBBIA K CAMO3aHATOCTH

OrneHka cOOCTBEHHOTO TIPOJBUKEHUS,
JMYHOCTHOTO Pa3BUTHSI.

[TonmoxxurenpHas JTMHAMUKA B
OpraHu3auu CcOOCTBEHHOW y4eOHOM
JEATENbHOCTH 10  pe3ynbTaTaMm
CaMOOIICHKH, camoaHaJIn3a u
KOPPEKIIH €€ Pe3yIbTaTOB.

JIP 10 CrocoGHblif B 1u]poBOil cpele HCIONb30BATh
paznuuHble [HUQPOBBIE CPEACTBA, TO3BOJIAIONIME BO
B3aMMOJICHCTBUM C  JIPYTUMH  JIIOJbMHU  JIOCTHUTATh
MOCTABJICHHBIX IIEJICH; CTpeMsIIIuics K (JOPMHPOBAHUIO B
CEeTeBOM cpefie JIMYHOCTHO U TPOo(decCHOHATHHOTO
KOHCTPYKTHBHOTO «IIU(POBOTO CIIear.

[IposiBneHne KyabTypbl MOTPeOICHUS
uHpOpMalMM, YMEHUH U HaBBIKOB
TIOJTb30BaHMS KOMITBIOTEPHO,
HaBBIKOB OTOOpa W KPUTHYECKOTO
aHanmu3za  uWHQOpMANUMH,  YMEHHUS
OPUEHTHUPOBATHCS B
UHPOPMAIIMOHHOM TIPOCTPAHCTBE.
VYuyactue B KOHKYypcax
npo(hecCHOHAIBHOTO MacTepCTBA U B
KOMAaH]THBIX TIPOCKTaX.

JIP 12 CpoocobHblii HCKaThb HY)XHbIE HCTOYHUKHU
uHbOpMaIMM U JaHHbIE, TCHEPHUPOBATh HOBBIC WACHU IS
pemieHus 3agad UU(POBOl SKOHOMHUKH, MepecTpanuBaTh

JleMoHCTpanusi uHTEepeca K Oymymiei
CIIELIUAIIBHOCTHU




CIIO)KMBIIIMECS CIMOCOOBI PEIICHHWS 3a7adv, BbIABUTATh
aJbTEpHATUBHBIC  BAapUaHThl  JICMCTBUHA C  IIEJBIO
BBIPAOOTKH HOBBIX ONTUMAJILHBIX aJrOPUTMOB;
MO3UIIMOHUPYIOIIUNA ce0si B CETH KaK Pe3yJbTaTUBHBIA U
MIPUBJICKATENIbHBIN YYaCTHUK TPYIOBBIX OTHOLICHHMIA.

[IposiBnienue
BBICOKOIIPO(ECCHOHATBHOU TPYI0BOM
AKTUBHOCTH.

Yyactne B HCCIEIOBATEILCKOU U
MIPOEKTHOM padoTe.

VYuacTue B KOHKYpCax
npodeccrnoHaNBEHOTO MacTepcTBa,
OJIMMITHAJIAX, JeKaTHUKaX 1o
CIEeUUANBPHOCTH,  BUKTOpPHHAX, B
IpEeMETHBIX HEJIeNsX.




3. KOHTPOJIBHO-OIIEHOYHBIE MATEPUAJIbBI
3.1. Tekymuii KOHTPOJIb

3.1.1.baHK TeCcTOBBIX 3aJJaHUH 10 TEMaM JUCIHHUILIHHDI

TEMA 1

Bapuaur 1
Yacrs 1

. 77 S
BbIYMUCIIUTE 3HAYCHUE BbIPpAaXXCHHUA 4sin ? - cth 5

2
YnpocTHUTE BBIPAXXCHHE 2COS o —cos2a.

. 1 T
Haiiaure 3HayeHue sSin 2o, ecjiu cosa = _-ﬁ H -2— <o<T.

Beluncnure 3HadyeHue BeipaXkeHus cos(a+ B)+sina-sinf,

2
€CJIH COSO = -3 cosp=—

16

Yacre 2

i 2cos’a - tga
Jdokaxure Toxaecreo 1 — 2sin’a = = g 2
g2a

CpaBHUTE C HYJIEM 3HAUYEHHE BBIpAa>KeHHS

A = sin25°+sin35° —cos5°.

Hana dyHkuua y = —2sinx . Haligure €€ obnactbs onpenene-
HHsI, MHO>XECTBO 3HAYCHHH ¥ BCE 3HAYEHHH X, [IPH KOTOPbIX
y=0.




K-2. BAPUAHT 2 (TPAHCKPWIIT)

Yactb 1

Breraucnure 3Hauenne Beipaxkenus tg (3n/4) + 2cos (5n/3).
YrpocTuTte BeIpakeHUE 4sin o ¢ COS o * oS 20.
Haiiure 3uauenue cos 2, ecnu sin o= 1/3.

Breraucnure 3HaueHne BeipakeHus sin (o—fP) + sin B ¢ cos a, ecnu sin o = 3/5, cos B =
—7/15.

e

Yactb 2

5. Jlokaxwure ToxkaecTBO (2sin®a)/(tg 2a * tg o) = cos?o — Sina.

6. CpaBHuTe c HyJIEM 3HaUeHHUE BhIpakeHUs A = cos 75° + cos 45° — cos 15°.

7. Hana ¢pynkuus y = I — coS X. Haiinure e€ o0macTh onpeseneHs, MHOKECTBO
3HAYCHHUH M BCE 3HAYCHUS X, TPH KOTOPhIX y = 0.



BapuanT 1

YHacrte 1
Ne zagnaHusA 1 2 3 4
OTBeT —1 & . )
S5 8
Yacre 2

|I| Joka>kute ToxXaecTtBo 1 — 2sin’a =

2cos’a- tga
tg2a ’

Pemienue.

1—2sin’a =cos2a,

2cos?a-tga  2cosa-sina
tg2a N tg2a

PaBeHCTBO BEPHO MIPH BCEX NOMYCTHUMBIX 3HAYEHHIX O .

= cos2a

CpaBHUTE C HYNIEM 3HAYCHHE BBIPAa>KECHUA
A = sin25°+sin35° —cos5°.

Pemenme.
sin25° +sin35° — cos5° =
=] o 25° o
= 2sin % . cos%— —Cc0s5° =co0s5° —cos5°=0.
A=0.
OTtBeT: A=0.
Hana pyukuus y = —2sinx . Haiinure e€ obnacrts onpenene-

HHs, MHO>XE€CTBO 3HAYE€HHH M BCE 3HAYCHMUS X, IIPHU KOTOPBIX
y=0.

Pemenue.

D(y)=R;

E(»¥)=[—2;2], Tak kak —2<—2sinx<2.

sinx=0 npu x=mnn, ncZ.

Oreer: D(y)=R; E(y)=[—2:2]; x=nn, neZ.



Bapuanr 2

Yacrs 1
Ne 3apanus 1 2 3 4
OTBeT 0 sinda 1 —l
3 25
Yactb 2
JloKaxuTe TOXIECTBO ——— = COS“ 0. —Sin“a.
tg2a - tga
Pewmenue.
2sina 2sin’o-coso  sin2a-cos2a
= = - =cos2a,
tg2a-tga  tg2a-sina sin2a

2 »
cos’a —sin’a=cos2a .
PaBEHCTBO BEPHO MPH BCEX AOMYCTHMBIX 3HAYCHHAX 0 .

III CpaBHuTE C HYNEM 3HAYEHHE BBIPAKEHHUS
A = c0s75°+ cos45°—cosl 5°.

Pemenne.
c0575°+ c0s45° —cosl 5° =

75°+45° 75°—45°
- COS

=2c0s > —cosl5°=
=2¢0560°cos15° —cos15°=0.
Oteet: A =0.

Hana ¢pynkuus y =1-cosx . Haitaure e€ obnacte onpene-

JICHHSI, MHOXKECTBO 3HA4€HUH U BCce 3HAYEHMH X, IIPH KOTO-
poix y=0.

Pemenne.
D(y)=R;
E(y)=[0;2], Tak kax 0<1—cosx<2.

l-cosx=0, cosx=1 npu x=2nn, neZ.
Oreer: D(y)=R; E(y)=[0;2]; x=2mn, neZ.




TECT
mo teme « TPUTTOHOMETPUA »

Yacts A

Buvibpams HoMep npasuibHo2o omeema.

1. BEIYKMCIINTE 3HAUEHUE BBIPAKEHHS COS (@~ ) -2sinasin Jecmun & =420, B = 18°
V3 V2

1)-0,52) 2 3)0,54) 2

2. HaiiauTe 3HaYenue Bepaxkenus 5 cos 2 x + 1, ecmu sin? x = 0, 3

1)2,52)5,553)4,54) 7,5

7
Z_, sin(— E]— cos 37w
3. Beruucaurs tg 6

1) V3 2)13) V3 -24)- V3
4. Pemnte ypaBHeHue COS 2x =—1

z z z
Dann€z2) 4 +an,n€23) 2 +m,n€ 74) 2 +2mn € Z
5. Pemure ypaBHeHHE V2 cosx =2

2
Tarccos—+2m,ne Z
1) 2 2) HET KOpHeit

T
+t—+2m,ne Z
3) 4 4) iarccos\/E+21m,neZ

6. Haiinute o0nacth 3HaueHui GyHKIMM y = - 5 COS X
DI-1112)[1,5]13)[-51]14)[-5;5]

P A
7. Kakast u3 naHHbIX (QyHKIUI BO3pAacTaeT Ha IPOMEKYTKE [ 2 2]
1)y=tgx2)y=cosx3)y= Isinx| 4)y=sinx
8. HazoBute Hynu QyHKIUHU y = COS X
b4 v 4

Dann€z2) 2 +2an,n€23) 2 +2n,n€ Z4)2zn,n € Z

9. Haiigure tga,ecnn cos & = 2.7 2
3 _ 4 J19 J19
1) V192 V193 4 g 3

10. Berumciute Sin( - 330 °)
1 J3 J3 1
1)22) 2 3)- 2 4-2

Yactr B

Sanuwume omeem.
2

1. Haiiure 3Hayenue Beipaxkenus 13 sin 2x, ecmu cos X = V13 -7 <x <0,
2. Yupocrurte Beipaxenue cos 2 (30°- & ) -sin2 (60°+ & ).



S

~

| sin |
Haitgure 3HaueHue BoIpaxxeHus arcsin 3 ) + arcsin .
cos119°sin 31° + cos 29° cos 31°
Berauciaute sin17°sin103° 4+ cos 17°sin13° .
Pemnre ypaBHenue 3 oS X —sin 2 X = 0.

0;
HaiinuTe cyMMy KOpHel ypaBHeHus 2 Sin X COS X - COS 2 X = SiN 2 X Ha NPOMEKYTKE (

¥/
x=2
Haiinute Hanbosnpiiee 3HaueHue GyHKuu y = 4 Sin [ 6 )

HazoBure o06nacth onpenenenus GyHKIIUU y = arccos X.

Pewwnte

—1ig| & —arcsin| ——
1. HaiiquTe 3HaueHHE BBIPAKEHUS 3 5 .

2. PemnTe ypaBHeHue COS 2 X + COS 2 X = sin X.

3
-
2

)



OTBETBI

HYACTb A

Al
A23
A32
A43
AS52
A6 4
A74
A83
A9 4
Al04

YACTb B

Bl -12

B2 0

B30

B4 1
T

B52 +an,n€ 2z
3

B6 2

B7 4

B8[-1;1]

HYACTb C

Cll1
¥4

C2-2 +m,n€ Z

S +7m
(-1)"arcsin 3 :
n€z



TEMA 2

KonTpoabnasi pabora no teme: «Ileable u panuoHaJbHbIe YKc/a. [deiicTBUTE/IbHbIE
yuciia. [IpudanxeHHbIe BLIMUCTCHUD)

1 BapuanT 2 BapHMaHT

1. I[TocTaBuTh BMECTO * 3HAK € WU ¢ TaK, YTOOBI MOTYYHIIOCH BEPHOE
yrBepkieHne (N — MHOXKECTBO HaTypajbHBIX YHCEI; Z — MHOKECTBO LEIBIX
yucen; (Q — MHOKECTBO PallMOHAIBHBIX YHCEI; R — MHOKECTBO AENCTBUTENBHBIX

YHCel).
a)1*N a) —2*N
*Z
6) —E*Z 6) 8
! 9
B) —*Q
) 2*Q e
1

r) 0,45(175)* R

r) —/10*R

2. Bbluncantb

6,72:2+17 .08 |:1,21-6> 31 (25542,7) 01— 1
5 8 8 45 80

3. MNpeacTtaBUTb 6ECKOHEYHYIO NEPMOANYECKYIO AECATUYHYIO AP0bb B BUAE
0ObIKHOBEHHOM

1,5(2) 1,3(4)

4. 3anucaTb YMCNo B BuAe 6eCKOHEeYHOWN AecAaTUYHOM Apobu

53 8
12 11

5. OKpyrAunTb Apobb A0 TbICAYHbIX; A0 COTbIX; A0 AECATbIX; A0 LLeNbIxX

57,3812 34,6728

6. Bbl4MCNUTL aBCONOTHYIO M OTHOCUTE/IbHYHO NOTPELIHOCTb YMCNa




12,3+0,3 12,5+0,2

OrtBertbl
1 BapuaHTt 2 BapuaHT
1.a) — ;6)8¢€Z
1.a)leN;6)—§¢Z a) ~2¢#N;0)8e
2 9
B) —€Q;r) -10eR B) —eQ;r) 0,45(175) R
1 12
I Y= A PVE S P 2
8 90 2 90
4. 4,41(6) 4. 7,(09)
5.57,381 5.34,673
57,38 34,67
57,4 34,7
57 35
2
6.A:O,3;5:i 6. A=0,2; 6 =—
123 125

Tema 3 IIpsimoyrosibHasi cucTeMa KOOPAUHAT
3ananme 1

Y CTaHOBUTE COOTBETCTBHUE B HA3BAHUAX KOOPAMHATHBIX OCEU MPAMOYTOJIBHOM
CUCTEMBI KOOPAUHAT IPOCTPAHCTBA

Ykaosicume coomseemcmeaue ons ecex mpex eapuannios

1)ock abcmucc - 0X
2) ocb OpAWHAT - oy
3) och anmiukar - 0Z

3ananue 2
Ha kakom paccrossauu ot ocu Oz Haxoautcsa Touka W(0; 8; 4)? B oTBeTe ykaKute 4ncio
€IMHHUI], BBIpaXkaroliee NCKoMoe paccrosiune. Hanmpumep: 19.



Banuwume yucio

3aganue 3

Ha xakom paccrossauu ot ocu Ox HaxoauTcst Touka W(9; 8; 0)? B oTBeTe yKa)XuTe 4ucio

€UHUII, BbIpaXkarollee uckoMmoe paccrosinue. Hanpumep: 19.

3ananue 4

yKa)KI/ITe, KaKucC yCJIOBUA I KOOPAWMHAT TOYKHU AOJIKHBI BBITIOJIHATBHCA, yTOOBI OHA JIe)Kaja

Ha ocu OX.

Bbl6epume HecKoJIbKo U3 6 eapuannioe omeema

1 )anmuinkarta He paBHa 0
4)opauHata He paBHa 0

3aganue 5

YcTaHOBUTE TTOPAIOK
3aIlUCU KOOPAUHAT
HEKOTOPOU TOUKHU
MIPOCTPAHCTBA

(s e nl)
1) opauHara
2) anmMkara

3) abcuucca

2)abcrucca paBHa 0

5) opaunara paBHa 0

3)anmiukara paBHa 0

6) abciucca He paBHa 0



3aganue 6
[To xooparHATaAM TOYEK, ONIPEACIIUTE KOOPIUHATHBIC IJIOCKOCTH, B KOTOPBIX OHHU JIEXKAT.
Vrkaorcume coomeemcemesue 05 6cex 4 eapuanmos omsema

1) Touka K (3; -8,2; 0) - npuHaaIeKUT KOOPAUHATHOMN mtockocT OXZ.

2) Touka B (0; 4,1; 7) -He ASKHUT HU B OJJHOM U3 KOOPAUHATHBIX IJIOCKOCTEH

3) Touka C (5; 0; 12) -npuHamIeKUT KOOpAUHATHON TUTOCKOCTH OXY.

4) Touka E (1; 1; 1) - nmpuHAIJICKAT KOOPAMHATHOH mtockocth Oyz.
3apanue 7

HOJII)BYHCI) HJaHHBIMHU PUCYHKA, OIIPCACIINTC KOOPANHATHI TOYCK.
Ykaoswcume coomseemcmesue ons écex 6 eapuaHmos omeema.

1) A -(0,0;-3)
2)B - (4:0:5) . — ¢
3)C - (95;8) '
4) A -(0;3;0) | AN .
5)E - (4:-3:6) vk
6) F -(9:0;0)

3amanue 8

[Tonw3ysice Tem, uto ABCDA;B1C1D; - xy0, onpenenute koopaunatsl Touku C. B oTBeTe
YKKUTE KOOPJMHATHI TOUKHU 110 00pasiy (5;13;7), He ucnomb3ys npooeIbl.

H3zobpasicenue

3aganue 9

A (9; -1; 3). OnpenenuTe KOOPAMHATHI OPTOTOHAIBHBIX MPOEKIUH TOYKH A Ha
KOOPJIMHATHBIE TNIOCKOCTH.

Vkaoswcume coomseemcmeue 014 6cex 3 sapuanmos omeema.:

1) IIpoekuus Touku A Ha tutockocts OXY nmeeT koopaunatel - (9;0;3)

2) IIpoekuus Touku A Ha ttockocts Oyz umeet koopaunater -(0; -1; 3).
3) IIpoekuus Touku A Ha Tiockocth OXzZ umeet koopaunatel -(9; -1; 0).


01. Тест. Прямоугольная система координат в пространстве.doc

3aganue 10
Kaxko#t koopauHaTHOH MIJIOCKOCTH HET B MPSIMOYTOJIbHOM CUCTEME KOOPMHAT MPOCTPaHCTBA?

Buvibepume ooun uz 4 eapuanmos omeema:

1) xyz2) Oxz3) Oyz4) Ox

Ot1BeThI:
1) (1 6.) BepHbie oTBETHI:
1;
2;
3

2) (1 6.): Bepnbrii oTBeT: 8.;
3) (1 6.): BepHbiii oTBeT: 8.;
4) (1 6.) Bepusie oTBeThI: 3; 5; 6;
5) (1 6.) BepHble OTBETHI:
2,
3;

6) (1 6.) BepHbie OTBETHI:

=

et

7) (1 6.) BepHbie OTBETHI:

N R RO

8) (1 6.) Bepnsrit otBet: "(1;1;1)".
9) (1 6.) BepHbie OTBETHI:

3;

2,

1;
10) (1 6.) BepHbie oTBeTHI: 1;



Koopaunatsl BeKkTOpa
3ananue 1

[0 KOOpAMHATAM BEKTOPOB = 37 —8,b {1; 0; 3}

6b

) HaﬁHHTe KOOpAWHATLEI BCKTOpa

24 B orpere YKaXXHTE KOOPIUHATHI BeKTopa 1o oopasmy {1;-5;3,5} 6e3 nmpobenos.

3aganue 2
[Tonw3ysch pa3noKeHUEM BEKTOpa MO KOOPAUHATHBIM BEKTOPaM, OIIPEICIIUTE €T0
KOOPMHATHI.

d=—2k+3j—7i

Buvibepume ooun uz 4 eapuanmos omeema:

1) {-7;3; -2}2) {3; -2; -7}3) {-2; 3; -7}4) {2; 3; 7}
3aganue 3

af{3; 7; —S}Hg{l; 0; 3}

ITo KOOpAnHaTaM BCKTOPOB ) HaﬁHHTe KOOPAHWHATHEI BCKTOPA UX

cymmbr & +D B orsere yYKa)KUTE KOOPJMHATHI BEKTOpa CyMMBI 1o o0pasity {1;-5;3,5} 6e3
poOeoB.
3ananue 4

HOJ’IBByHCB KOOpAWHATaMU BCKTOPOB U TCM, YTO HAYAJIO KAXKJO0TO U3 HUX COBIIAAACT C
toukou O Hayama KOOpAWHAT, OIIPCACIINTC KOOPAUHATHLIC ITIJIOCKOCTHU, B KOTOPBIX OHU
JCXKaT.

Vkaorcume coomseemcmeue 014 6cex 4 eapuanmos omeema:
1) Bekrop ¢ koopaunatamu {3; -8,2; 0} -1meuT B KOOpAUHATHOM MTockocTH OXZ.
2) Bekrop ¢ koopaunatamu {0; 4,1; 7} - 1eKUT B KOOpAUHATHOH Ti0cKoCcTH OXY.
3) Bekrop ¢ koopaunatamu C {5; 0; 12} - nexut B KoopauHaTHOM Tutockoctu Oyz.
4) Bekrop ¢ koopauaatamu {1; 11; -6} - He JIe)KUT HU B OJTHOM M3 KOOPAMHATHBIX
IIJIOCKOCTEMN.

3ananue S

YcTaHOBUTE COOTBETCTBHE MCKY Pa310KCHUAMHN BEKTOPOB 10 KOOPAHMHATHBIM BEKTOPAM U
HNX KOOpAHHATaMMH.

Vxaowcume coomeemcemeue ons écex 5 eapuannmoes omeema.



—

5) € =2k12;0,23

3apanue 6

yKa}KI/ITC, BCKTOP C KAKUMHU KOOPpAWHATAMU 6y,Z[€T ABJIATBCA IIPOTUBOIIOJIOKHBIM
=

KOOPIMHATHOMY BEKTODPY °.

Buvibepume ooun uz 4 eapuanmos omeema:

1) {0; -1, 0}2) {-1, 0; 0}3) {0; 0; -1}4) {-1; -1, -1}

3aganue 7

VYcTraHoBuUTE MOPSIAOK 3aMUCU KOOPAMHAT HEKOTOPOTO BEKTOPA B MPOCTPAHCTBE {...; ...} ...}.
Ykaorcume nopsioox ciedosanus écex 3 sapuanmos omeema:
1. opmunara 2. aGcmucca 3. amIuIMKaTa

3ananue 8
A
[Tonb3ysiCh JTaHHBIMU PUCYHKA, ONIPEICITNTE KOOPMHATHI BEKTOpa “*~ 1. B 0TBEeTE yKaXKHUTE
KOOpAMHATHI BeKTOpa Mo oopasiyy {1;-5;3,5} 6e3 npobenos. 2
0,2 B,

»
Ay 16
9

A

/)_ (4
x

3aganue 9

= Iy - "
[To koopiMHATaM BEKTOPOB a{3; 7; —8} 151 b {1’ 0; 3}, HaJAUTE KOOPJIAUHATHI BEKTOPA UX
N =
Pa3HOCTHU b— @ B oTBeTe ykaxuTe KOOPAMHATH BEKTOPA pasHOCTH 110 06pasiy {1;-5;3,5}

0e3 mpooeIoB.



3aganue 10
VYkaxure, Kakue ycJIOBUS JUIsl KOOPAUHAT BEKTOPA JIOJKHBI BBIMOIHATHCSA, YTOOBI OHA JIEKal
uiu 0w apasuienien ocu Qy.
Buvibepume neckonvko uz 6 sapuanmos omseema:
1) Abcuucca paBua 0.2) Anminkara He paBHa 0.3) AGcuucca He paBHa (.
4) Opnunata paHa 0.5) Anmiukara pasHa 0.6) Opaunara He paBHa (.

OTtBeThI:
1) (1 6.) Bepnsrii otBet: "{0;-14;34}".
2) (1 6.) Bepnsie oTeTsI: 1;
3) (1 6.) Bepusrii otBert: "{4;7;-5}".
4) (1 6.) BepHbie OTBETHI:

R

5) (1 6.) Bepuble OTBETHI:

MaRLWR

6) (1 6.) Bepnsie oTBETHI: 2;
7) (1 6.) BepHbie OTBETHI:

2,

1;

3;
8) (1 6.) Bepusrit otBet: "{-2;3;2}".
9) (1 6.) Bepnsiit otseT: "{-2;-7;11}".
10) (1 6.) Bepusbie otBeTsl: 1; 5; 6;



CBs3b MeXKIy KOOPAUHATAMHU BEKTOPOB H KOOPAUHATAMHU TOYEK

3aganmue 1

Haiifute 3Ha4eHUe epeMEHHOI M, TpH KOTOpoM BekTophl & (15;m; 1}, b {45;12;3}

OyIyT KOJUIMHEAPHHBI.

3aganue 2

"Koopaunatsel Touku M ... COOTBETCTBYIOIIUM KOOpJIMHATAM €€ paanyc-Bektopa.”" BeraBbTe

HPOITYIICHHOE CIIOBO

3ananue 3

HOJIB?»y}ICI) JaHHBIMU PUCYHKA, IJIA Ka)KI[Oﬁ TOYKH YKaXKHTC e paanycC-BCKTOP.

zZ =

1)A @

- B 2) B_ c

U b

g 3)C__
2”70
D b C

3ananue 4

ITo xoopaunaTam Touek A(11; -2; 0) u B(-7; 8; 4) onpenenuTe KOOPAUHATHI JAHHBIX
BEKTOPOB, eciii Touka O - TOYKa Havalia KOOpAUHAT.

Yrkaowcume coomseemcemeue ons ecex 4 eapuannoes omeena.

1) ﬁ_ {-7,8;4}
2) ﬁ_ {11; -2; 0}
3) ﬁ_ {18; -10; -4}

4) 95 r18: 104}



3aganue 5

5 —
Haiinure 3Ha4eHHE IEPEMEHHOM N, IpH KOTOPOM BEKTOphI & ;5,03 0 {9;1;0] OoyayT
KOJUIMHEAPHBI.

3aganue 6

Cpezm JAaHHBIX IIAp BCKTOPOB YKAKUTC TC, KOTOPLIC ABJIAKOTCA KOJUIMHCAPHBIMU.

Bbl6epume HeCKOJIbKO U3 J eapuaHmos omeena.

1) 7{0;0;03 7(5;7;-3}
2 € (1;-1;3} d {2;3;15}
3) 1{1;0;0} j{0;1;0}
2 :5{51;—1;5}’ G {~1;—3;-15)
5) 4(3:6:8) b {6;12;16)
3ananue 7

=
= - -
Haiigure 3HaueHus IIEPEMCHHBIX M U N, IPU KOTOPBIX BEKTOPHI a {Tl, 6’ _3} )51 b { 3" z*m}

OyIyT KOJUTMHEAPHBI.

Bulbepume neckonvko uz 6 6apuanmos omeema.:

1) m=1 2) n=-9 3ym=-9 4)n=-1 5)n=9 6) m=-1
3aganue 8

IIpy KAKOM 3HAYCHUH [IEPEMEHHON XKOIUIMHEAPHBI GYLYT BEKTOPBL =3 _S;X}, 1{1;0;0}

’F{Dilio}?

3aganue 9

KoopanHaTel KOJUIMHEAPHBIX BEKTOPOB ... .

Bvibepume ooun u3z 3 eapuanmos omeema:
1) mponopIroHanbHbI2) TPOTUBOIIOIOKHBI3 ) paBHBI

3aganue 10



[Ipu nokazaTenbCTBE KOMILIAHAPHOCTH BEKTOPOB d{l;-1; 2}, e{=2;0; 1}, f{5:-1;03

—

=
—
OBLIIO IMOJIYYCHO PA3JI0KCHUC BCKTOpaA d I1O BCKTOpaMm € 151 -f

Kaxkoe 310 paznoxenue?

Buibepume ooun uz 4 eapuanmos omeema:
1)f= Zd—Ez)f=d—2é’3)f= 2§—d4)f=§—2d

OTtBeThI:
1) (1 6.): Bepnsiii otBeT: 4.;
2) (1 6.) Bepnbiii oTBeT: "paBHbI".
3) (1 6.) Bepuble OTBETHI:

PwWRAN

4) (1 6.) BepHble OTBETHI:

PENWRA

5) (1 6.): BepHnsiii otBeT: 45.;
6) (1 6.) Bepuble otBeThI: 1; 5;
7) (1 6.) Bepublie oTBeTHI: 2; 6;
8) (1 6.): Bepusiii otBeT: 0.;
9) (1 6.) Bepnsie oTBeTHI: 1;
10) (1 6.) BepHbie oTBeTHI: 2;



IIpocTeiinue 32124 B KOOPAUHATAX

3ananue 1
3akoHUMTE yTBEepKAeHHe: "J[I1MHa BEKTOpa paBHa ... .

Buvibepume ooun uz 4 eapuanmos omeema:

1) KOpHIO KBaJPaTHOMY M3 CYMMBI KBaJIpaTOB €r0 KOOPAWHAT
2) pa3HOCTH KBaJJpaTOB €ro KOOPIMHAT

3) KOpHIO KBaJJpaTHOMY M3 Pa3HOCTH KBaJIPaTOB €ro KOOPIUHAT
4) cymMMe KBaJpaToB €ro KOOpIuHaT

3aganue 2

BerurcinuTe IMHY BEKTOpa, HauajaoM KoTtoporo sisisercs Touka A(1,2;-3;5), a KoHIoM -
touka B(0,6;-3;4,2).

3aganue 3

—

Onpenenute nuHy Bektopa &, eciu ero koopauHaThl paBHbI {15;20;0}. B oTBeTe ykakuTe
TOJBKO YUCIIO

3aganue 4

Omnpenenute KOOpAUHATHI cepennHbl oTpe3ka AB, eciu A(1;5;-2), B(0;3;5). OtBeT ykakuTe
no obpasny (-8;1,1;6). He ucnone3yiite mpode.

3amanue 5

a7 -
Ykaxure GopmMyy BEIUUCICHUS PACCTOSHUS MEXKTY TOUKAMHU My (%15 51521) 51
M, (X2 )25 22)

Buibepume ooun uz 3 eapuanmos omeema:

1) d=+(+x,)2+ (O +y,)2 + (2, +2,)?
2)d = (x, — %)%+ (O, — )2+ (2, — 2,)?
3) d =06~ + 0, —31)* + (2, — 2,)°

3amanue 6



Touka M - cepennna otpeska AB. Beiunciaute koopauHatel ToUku A, eciau B(2;-2;2) u
M(8;4,0). OtBeT ykaxkute o oopasiy (-3;5,1;7). He ucnonb3yiite mpoder.

3ananune 7

Omnpenenute KOOPAUHATHI cepenuHbl oTpe3ka AB, eciu A(12;-3;7), B(-8;3;-1). Otet
yKaxkute no oopasuy: (-8;11;6). He ucnons3yiite npooen.

3apanue 8

Haiinmure paccrossaue mexay Toukamu A(-2;-1;3) u B(6;5;3). B oTBeTe ykakuTe TOJIBKO
YUCJIO.

3aganue 9

Haiitu paccrostaue ot Touku Hadana koopauHat O no cepeaunbl orpeska MN, eciu
M(—3;6;1) u N(3;2;-1).
3ananmue 10

3akoHuMTe yTBepkaeHue: "Kaxaas koopArHaTa cepeiMHbl OTpe3Ka paBHa ... .

Buibepume ooun uz 4 eapuanmos omeema:
1) moxycyMMe COOTBETCTBYIONIUX KOOPIWHAT €0 KOHIIOB
2) CyMMe COOTBETCTBYIOIIMX KOOPIUHAT €r0 KOHI[OB
3) pa3HOCTH COOTBETCTBYIOLINX KOOPAMHAT €r0 KOHIIOB
4) cyMMe KBaJpaToB COOTBETCTBYOIINX KOOPAMHAT €r0 KOHIIOB

OtBernI:
1) (1 6.) Bepubie otBeTsI: 1;
2) (1 6.): Bepwnbiii otBeT: 1.;
3) (1 6.): Bepuslii oTBeT: 25.;
4) (1 6.) Bepwnwsrii otBet: "(0,5;4;1,5)".
5) (1 6.) Bepuble oTBETHI: 3;
6) (1 6.) Bepnsrit otset: "(14;10;-2)".
7) (1 6.) Bepusiit oteT: "(2;0;3)".
8) (1 6.): Bepuniii otBeT: 10.;
9) (1 6.): Bepunlii oTBeT: 4.;
10) (1 6.) Bepubie otBeThI: 1;



Tema 4.

Yroa mexkay BekTopamu. CkajisipHoe Mpou3Be/ieHHe BEKTOPOB

3ananue 1
Bonpoc:
Ha pucynke nzo0paxén kyo. OnpenenuTe BEIMIUHY yIiIa M1y JAHHBIMH BEKTOPaMHU.
Uszobpadicenue:

Ay

By

G

Dy

B

Buvibepume ooun uz 5 eapuanmog omseema.
1) 30°2) 0°3) 90°4) 45°5) 60°

3aganue 2

[Tonb3ysiCh TaHHBIMU PUCYHKA, BEIUUCIUTE CKAJISIPHOE MPOU3BE/ICHNE JAHHBIX BEKTOPOB.
H3o6pasicenue:

ABCDAlBlchl - Ky6

B Cq
|
I
!
Ay | D,
|
|
I
|
1 I
I
3 S B— c
1 7
A= - D
By G 3ananue 3

Ay

D,

Ha pucynke n3zo0paxén ky6. Onpenenure BeIUUUHY YIIa MEXKIY
JTAaHHBIMU BEKTOPaAMHU.
H3zo06pasicenue:




Bvibepume ooun uz 5 eapuanmos omeema:
1) 120°2) 90°3) 150°4) 180°5) 0°

3ananmue 4

Y CcTaHOBUTE COOTBETCTBUE MCIKAY B3aMMHBIM PACIIOJIOKCHHUCM IBYX BCKTOPOB U BEJIMYUHOM
yriia MCXKJ1y HUMHU.

Ykaosicume coomeemcmeue ons ecex 3 eapuaHmos omeema.
1)@ by @1l bg dLh

Gb=90° dab=0° db=180°

3aganue 5

Ykaxure (bOpMYJ'Iy CKAJIIPHOT'O ITPOU3BCACHUSA BCKTOPOB, KOTOPYIO HCJIB3A IIPUMCHUTD IOJIA
BCKTOPOB B IIPOCTPAHCTBC.

Buvibepume ooun uz 3 sapuanmos omeema:
—

]_)&'b:xl'x2+}’1'}’2+31'32
2)&'b:x1'xz + VY2
3)&-E=|§|-|5|-c05&5

3amanue 6

[Tonp3ysICh TaHHBIMH PUCYHKA, BEIYUCIUTE CKAISIPHOE MPOU3BEICHNE JaHHBIX BEKTOPOB.
H3zo6padicenue:

ABCDAlBlchl - Ky6

3apanue 7



I[JI}I Ka}KHOﬁ Iapbl BEKTOPOB BBIYHUCIINTE 3HAYCHUC KOCHUHYCA yIjia MCKIY HUMMU.

Yxaorcume coomeemcemeue ons 6cex 3 eapuanmoes omeenma.

1) @{1;2;216(-3;4;0} . g3

1
2) E(11;10;23,d(~6;0;8} _ "3

1
3) €(20;0;0},f(—20;15;0} _3

3aganmue 8

BBIYHCIIHTE CKAISPHOE IPOU3BEICHHE BEKTOPOB B -L8, b {2405]

3aganue 9

YcTaHOBUTE COOTBETCTBUE MCKAY SHAYCHUAMU CKAJIPHOTO IIPOU3BCACHUA JIBYX BEKTOPOB U
BCIIMYMHAMM yTI'JIa MCKAY HUMMU.

Yxaorcume coomeemcmeue 014 6cex 3 sapuanmos omeema.:
= T —;-H-h_’ -
a-b>0 ab— ocTpeH
1) _
3apanme 10

Ha pucynke nzo0paxén ky0. OnpeneanTe BEIHUYUHY yIila MEXKy JaHHBIMA BEKTOPaMH.
H3zo6padicenue:



A~ D

Buibepume ooun uz 5 eapuanmos omeema:

1) 90° 2) 0° 3) 30° 4) 45°

OtBerhI:

1) (1 6.) Bepublie oTBeTHI: 2;
2) (1 6.): Bepnsbiii oTBeT: -2.;
3) (1 6.) Bepuble oTBETHI: 4;
4) (1 6.) BepHbie OTBETHI:

3;

1;

2,
5) (1 6.) Bepnbie oTBETHI: 2;
6) (1 6.): Bepusiii oTBeT: 1.;
7) (1 6.) BepHbie OTBETHI:

3;

2,

1;
8) (1 6.): BepHrlii oTBeT: 6.;
9) (1 6.) BepHbie OTBETHI:

1;

3;

2;
10) (1 6.) BepHbie oTBeTHI: 4;

5) 60°



Bbruucienue YIJ10B MEKAY NPAMBIMH H IVIOCKOCTAMH

3aganmue 1
Kak MoseT pacrnoiaraThCsi HalpaBJIsSIONIUN BEKTOP TPSIMOii?

Buvibepume neckonvko uz 3 sapuanmos omseema:
1) Ha nmpsMOM, MapaIeIbHON JaHHON

2) Ha TaHHOM MPSMOM

3) Ha NPAMOM, MEPIICHIUKYJISIPHON TaHHOU

3aganue 2
[Tonp3ysich JaHHBIME PUCYHKA, BEIYUCINTE 3HAUCHHUE CHHYCA YTJIa MEKIY MPSIMOU a U
IUIOCKOCTBIO O.

H3o6pasicenue:
a
" 0,0
e
(44
n{11;2; —10}
Buvibepume ooun uz 4 eapuanmos omeema:
2 11
1) 32) 153) 14) 0,2
a
W i 3aganue 3
¢ H3zo06pasicenue
A W
[Tonp3ysick n300pakeHreM Ky0a, cpenu
yl . JTAHHBIX BEKTOPOB YKAXKUTE T€, KOTOPHIC
b SIBJISTFOTCSI HAITPABJISIFOIITUMU JJIS IPSIMOI
. € 5 . a.
f g
a /’///




Bbl6epume HecKonbko uz 8 eapuannoes omeema.
—

N e T T -

3aganue 4

Olpe/iennTe 3HaYCHIE KOCHHYCA YIIIa MEXTy IIPSIMBIMH @ K b, eciu BeKTopsl =750:0%
G {4;4;2}

ABJIAIOTCA OJII HUX HAITPaBJIATOIIUMHU.

Buibepume ooun uz 4 eapuanmos omeema:

1 2
1) 33)3

2 1
2) 34)3

3aganue 5
"BekTop, nepneHauKyJISPHBIN K TaHHOW IJTIOCKOCTH, HA3bIBAIOT ... BEKTOPOM K 3TOU
miockocTu." BeraBbTe MpomyIeHHOE CIOBO B TOM popMme, KOTOpOil TpeOyeT KOHTEKCT
MIPEIIOKEHUS.

3amanue 6

VYcTaHOBUTE COOTBETCTBUE MEXY PUCYHKAMHU U (pOPMYJIaMH, TIO3BOJIIOIIMMH BBIUYMCIUTh
BEJIMYUHBI YTIIOB, U300paKEHHBIX HA KAKJIOM U3 PUCYHKOB.

Yxaorcume coomeemcemeue ons ecex 2 eapudaHmos omeema.

1)




|1 - x5 +y; -y + 217 24|

I’i{xzi}’zilz} CODS q} -
A

Jx12+},12+zlz_vgx22 +y,% + 2,7

a
2)
] |21 %, + 3 -9 + 247 25|
sin @ =
\/xlz +yt+z % \/xzz +y,% + 257
3ananune 7
[Monb3yschk n300pakeHneM Ky0a, Cpeu JaHHbIX
ﬁ/’ . BEKTOPOB YKaKHTE Te, KOTOPhIE ABJIAIOTCS HOPMATBHBIMU
'e K TUIOCKOCTH 0.
A 4
: Buibepume neckonvko uz 8 6apuanmos omeema.
d £
b l) E
" A a >
/ 2) e
—
PR S— 3) @
-
4)f
—
5)
d
6)
b
7)
_
g) m
3ananue 8

[Tonp3ysch JaHHBIMU PUCYHKA,
BBIYUCIIUTE 3HAUEHUE CUHYCA yria
MEXY MPSIMOM & U INIOCKOCTHIO Q.
H3o6padicenue

n{0;0; 7}




3aganue 9

Onpeaenme BCJIMYUHY yIJia MEXAY IPSIMBIMU a U b, CCJIM BCKTOPBbI p {1’ _2‘; 2} u

q {10;10;5} SBJISIFOTCS JI1s1 HUX HAIIPABIISIOIUMH.
Hzobpadxcenue:

b

Buibepume ooun uz 5 eapuanmos omeema:

1) 0°2) 30°3) 90°4) 60°5) 45°
3aganue 10

OHPCHCHI/ITC 3HAYCHUC KOCHHYCaA yIJIa MCKAY IIPAMBIMHA au b, CCJIM BCKTOPLI
p{1;,-2;2} | q{10;10;5}

SABJIAIOTCA OJIS1 HUX HAITPaBJIATOIMIUMU.

b

S P

p bd
a q

OTtBernI:

1) (1 6.) Bepuslie otBeThI: 1; 2;
2) (1 6.) BepHbie oTBETHI: 2;
3) (1 6.) Bepusie oTBeTHI: 2; 3; 5;
4) (1 6.) Bepusbie oTBeTHI: 3;

5) (1 6.) Bepublii oTBET: "HOpMaTBHBIM'.
6) (1 6.) Bepabie OTBETHI:
1;
2,
7) (1 6.) Bepuslie oTBeTHI: 2; 3;
8) (1 6.): Bepnsrii otBert: 0,8.;
9) (1 6.) Bepubie oTBeTHI: 3;
10) (1 6.): Bepusrii otBer: 0.;



IMonsiTHe NMJIAMHAPA

3ananue 1
KBagpat ¢ miomaaeto, paBHoit 36, BpaiaioT BOKPYT 0JHOM U3 cTopoH. Halinure
CYyMMY BBICOTHI M TUAMETpa OCHOBAHUSI IMOJTy4E€HHOTO Tela Bparienus: h + d. B
OTBETE YKaXKUTE TOJBKO uncio. Hampumep, 100.

3ananue 2
[unvuHIp MOKHO MOJYYHUTh BpauieHueM Ha 360° BOKpYT OJHOM U3 CTOPOH ...

Buvibepume ooun uz 3 eapuanmos omeema:
1) mpsAIMOYTOJIBHOTO TPEYrOJIbHUKA

2) npsIMOYTOJIbHUKA

3) NpAMOYTOJIbHOM Tpanenuu

3aganue 3

Touka F - cepeauna o6pa3zyronieit AB uununapa, HeHTpaMu OCHOBaHHU KOTOPOIo
apisitoTcst Touku O u T. Bepuo nu, yro FO=FT?

Buvibepume ooun uz 2 eapuanmoe omseema:
1) He BepHO
2) BEpHO
3ananue 4

Ecnu cekymias niaockoCcTh NepEeHIUKYISIpHA K OCH LIMJIMHAPA, TO CEUCHUE
SBIISAETCH ...

Buvibepume ooun uz 5 eapuanmoe omseema:
1) kpyrom
2) KBaJipaToM
3) TpeyroIbHUKOM
4) npsIMOYTOJIbHUKOM
5) MoIyOKPYKHOCTBIO
3aganue 5

[IpencraBienue o popme HUIUHAPA AAIOT:
Buvibepume ooun uz 5 eapuanmoe omseema:

1) xonmak BypaTtuao
2) Kpy>KKa



3) Erunerckue nupamusl
4) aneiabCUH
5) KOpoOOK crUeK
3ananue 6
Pannyc nununapa 3 cM, a ero Beicota - 10 cM. Beraucnure miom@aas 0ceBoro

ceueHus. B oTBere YKAKUTC TOJIBKO 9YUCJIO oe3 CANHUILIBI U3MCPCHUAI. HaHpI/IMep,
S.

3aganue 7

Touka O - nienTp ocHoBanus nuwiuHApa. OTpe3ok AB - nmameTp Apyroro ero
ocHoBaHus. Beruncnure miomans AAOB, eciiu paanyc HuaMHIpa paBeH 2 cM, a
€ro BbICOTa paBHa 6 cM. B 0TBeTe yKaKUTE TOJIBKO YUCIIO.

3aganue 8
Urto siBIsIETCS OCEBBIM CEUCHUEM ITUIIMHIpa?

3aganue 9
Kak Ha3pIBaeTCs WIMHAP, OCEBOE CEUYEHUE KOTOPOTO - KBaapaT?

Buvibepume ooun uz 4 eapuanmoe omseema:
1) kBagpaTHBIN HUIUH]IP

2) paBHOOOKUH ITUIAUHAP

3) paBHOCTOPOHHMI LIJIUHJP

4) mpaBWIbHBIN HWJIUHIP

3aganue 10

Kakas ¢urypa j1exut B OCHOBAaHUAX ITUIHHAPA?
OTBerbI:

1) (1 6.): Bepnsiii otBeT: 18.;

2) (1 6.) Bepnbie oTBeTHI: 2;

3) (1 6.) Bepnsbie oTBETHI: 2;

4) (1 6.) Bepusie oTBeTsI: 1;

5) (1 6.) Bepnsbie oTBETHI: 2;

6) (1 6.): Bepnsrit otBeT: 60.;

7) (1 6.): Bepnsiii otBeT: 12.;

8) (1 6.) Bepnsliit oTBeT: "MPAMOYTOTHHUK".

9) (1 6.) Bepubie oTBeTHI: 3;

10) (1 6.) BepHnsiit otBeT: "kpyr".



Il1omaab NOBEPXHOCTH HMJIMHAPA

3apanue 1
Bricora nununapa paBua 10 cm. [Tnomans ceyeHns MuIMHAPA MIIOCKOCTHIO,
napasuieIbHOM OCH MIWJIMHAPA U HaXOAAIIEHCS Ha pacCTOSHUM 6 CM OT Hee, paBHA
160 cM?. BEIYnCaKTE MI0LIa/1b MOJTHOM HOBEPXHOCTH IIUINH/IPA.

Buvibepume ooun uz 5 eapuanmos omeema:

6401 cm? 4007 cm? 2001 cm?
1) 2) 3)

1607 cm? 3207 cm?
4) 5)

3aganue 2

Panuyc ocHOBaHuMs IUIUHIPA paBeH 4, III0aas ero 060KoBoM moBepxHocTH - 807.
B oTBeTe ykaxuTe TOIBKO YMCIIO 6e3 eauHuIbl u3mepenus. Hanpumep, 100.

3ananue 3
Kakast reomerpuyeckas gurypa siBiasieTcsi pa3BepTKOi O0KOBOW MOBEPXHOCTH
HAJIMHAPA?

3ananue 4
VYkaxute hopmyiy 1151 BEIYUCICHUS IUIOMIaA OOKOBOW MOBEPXHOCTH ITUIMHAPA.

Buvibepume ooun uz 5 eapuanmoe omseema:

— 2 _ _
S6OK.1'IOB. = r S6OK.1'[OB. =2nr-h

1) 2)
S6OK.HOB. =nrh S60K.1'IOB. = 2rh
3) 4)
— 2
S60K.HOB. =nrh
5)
3aganue 5

JInvHa OKpY>KHOCTHA OCHOBAHUS LWJIMH/IPA paBHa 87, AMAroHalb OCEBOr0 CEYEHUs
- 10. Haiinure miuomaaps ero noJiHoiM NOBEPXHOCTH. B 0TBETE yKaKUTE TOJIBKO
YHCJIO, CUUTAs T=23.



3aganue 6

Bricota u quameTp ocHOBaHMS IUuHapa paBHbl 10. [Tnomans 60koBoM
MMOBEPXHOCTH ITUJIMHpA paBHA:

Buvibepume ooun uz 5 eapuanmoe omseema:

2501 1001 307
1) 2) 3)

25m 50m
4) 5)

3axanue 7

[Hunuaap mosydeH B pe3yiibTaTe BpamieHus npsimoyroisarka ABCD oxoiio
npsmoit AD. Beruucnute ruiomniaab 00KOBOM MOBEPXHOCTH HUJIUHIPA, €CIU JJIUHBI
ctopod AD u AB nipsiMoyroJibHHKa paBHbBI COOTBETCTBEHHO 4 ¢cM U 2 cM. B oTBeTe
YKaXKUTE TOJIBKO YUCIIO, CUUTAs T=3.

3aganue 8

OceBoe ceueHne NUINHAPA - KBaJpaT, JJIMHA IUaroHaau Kotoporo pasHa 10 cwm.
Breraucnure miomaas 60KOBOM MOBEPXHOCTH MIIMHAPA. YHCIIO P IPUHUMATH
MPUMEPHO paBHBIM 3. B 0TBeTE yKaXKHUTE TOJBKO YUCIIO O€3 €IUHUIIBI U3MEPEHUSI.
Hanpumep, 200

3aganue 9

[Tnomans 60KOBOM MOBEPXHOCTU HMIMHAPA paBHa 16p. Haitaute minomans
MOJIHOM TOBEPXHOCTH LIWJIMH]IPA, €CJIA €0 OCEBBIM CEYEHHEM SIBIISIETCS KBaAparT.

Buvibepume ooun uz 5 eapuanmoe omseema:

241 481 o641
1) 2) 3)

321 201
4) 5)

3amanue 10
VYkaxute GopMyIty 11 BBIYUCICHUS IUIOMIAAN TTOJHOW MTOBEPXHOCTH IIUJIUHIPA.

Buvibepume ooun uz 5 eapuanmoe omseema:



0 Snonn.nos. = 4mr®h 2 Snon.nos. = Eﬂr(h + 7”)

Snonunos, = 277 = (h + 1) 4 Snonu.nos. = nr®h

SHOJIH.HOB. - T[r(h + r)

OTtBernI:
1) (1 6.) BepHbie oTBeTHI: 2;
2) (1 6.): Bepnwiit oter: 10.;
3) (1 6.) Bepusblii oTBET: "MPAMOYTOIBHUK'.
4) (1 6.) BepHbie OTBETHI: 2;
5) (1 6.): Bepnsiit otBeT: 240.;
6) (1 6.) Bepnbie oTBETHI: 2;
7) (1 6.): Bepnsiii oTBeT: 48.;
8) (1 6.): Bepnniii otBet: 150.;
9) (1 6.) Bepnsie oTBeTHI: 1;
10) (1 6.) BepHubie oTBeThI: 3;

IlonsiTHE KOHYCa

3aganue 1

JlnunHa o6pasyronieit konyca paBHa 10 cM, a BeicoTa KoHyca - 6 cM. Beruncnure

pagnyc OCHOBaHUS KOHYcCA.
3aganue 2

OceBbIM CEUEHUEM KOHYCA SIBIIICTCS PABHOCTOPOHHUN TPEYTOIBHHUK C
nepumeTpoM 24. JInmuHa oO6pa3yroleil KoHyca paBHa:

3aganue 3

Touka F nexwut Ha Beicote TO koHyca, a Touku A u B npunaiexxar rpaHiyHOMN

OKPYXHOCTH OCHOBaHHUA KoHyca. BepHo nu, uro FA = FB?

Bvibepume ooun u3 2 sapuanmos omeema.:
1) BepHO2) HE BEPHO

3aganue 4



[Ipencrasnenue o hopme KOHycCa TAKOT:

Bvibepume ooun u3 5 eapuanmos omeema.:
1) mmanera2) kopo6ka3) Erunerckue mupamMuisl
4) Kpy>KKaS) pOxKOK JJIsI MOPOKEHHOTO

3aganue 5

Konyc MOXHO 1o1yduTh BpanieHreM Ha 360° BOKpyT OJJHOM U3 CTOPOH ...

Buvibepume ooun uz 5 sapuanmos omeema:
1) mpsIMOYTOJILHOTO TPEYTOJbHUKA
2) npsSIMOYTOJIbHUKA
3) mpsAMOYTOJILHOM Tparnenuu
4) kBagpara
5) nonykpyra
3ananmue 6

Yemy paBHO OTHOIIEHHE IUIOMIA/IA CEYEHUSI KOHYCA MIIOCKOCTHIO,
MEPIEeHIUKYISIPHON €ro OCH U MPOXOISIIEH uepe3 CepeIMHY BbICOTHI KOHYCA, K
OCHOBAHHUIO KOHYyca?

Buvibepume ooun uz 5 eapuanmos omseema:
1) 2
2) 1
3) 1/4
4) 4
5) 1/2
3ananue 7

[Tn0mans 0CeBOro ceueHus Konyca pasHa 50 cm?, a BeIcoTa KoHyca - 10 cM.
Brruncnure paauyc ocHOBaHUS KOHYyca. B oTBeTe yKakUTe TOJBKO YHUCIIO O€3
enuHuIlpl u3mepenus. Hanpumep, 10.

3aganue 8

OOpa3ytonias KOHyca HaKJIOHEHa K OCHOBaHUIO 1oJ yriioM 45°. BricoTa kKoHyca
paBHa 6. BerunciauTe miomaab OCHOBaHUS KOHYcCA.

Buibepume ooun uz 5 sapuanmos omeema:

12421 127 361
1) 2) 3)



2417 36V2m
4) 5)

3aganue 9

Kakas reometrpuueckast purypa jJgeKuT B OCHOBaHHH KOHYyca?

3aganue 10
YTo sBIsIeTCA OCEBBIM CEUCHUEM KOHYcCa?

Buvibepume ooun uz 5 sapuanmos omeema:
1) mpsiMmoyroJibHas Tpanenus

2) NpSIMOYTOJILHUK

3) mosykpyr

4) xBaapar

5) paBHOOEIPEHHBIN TPEYTOJIBHUK

OtBernI:

1) (1 6.): Bepnsiii oTBeT: 8.;

2) (1 6.): Bepnpbiii oTBeT: 8.;

3) (1 6.) Bepasie oTBeTHI: 1;

4) (1 6.) BepHbie oTBETHI: 5;

5) (1 6.) Bepnsie oTBeTHI: 1;

6) (1 6.) Bepuble oTBETHI: 3;

7) (1 6.): BepHslii oTBeT: 5.;

8) (1 6.) Bepuble oTBeTHI: 3;

9) (1 6.) Bepuslii oTBeT: "Kpyr".
10) (1 6.) BepHbie oTBeTHI: 5;

IL1omaas NOBEpXHOCTH KOHYCA
3aganue 1
Pa3zBepTka 60KOBOI MOBEPXHOCTH KOHYCA MPEICTABIISAECT COOOM ...
3aganue 2

[Tmomaap MOJHOM MOBEPXHOCTH KOHYCA paBHa 247, MIIOIIAlb OCHOBAHUS KOHYyCa
paBHa 167. Yemy paBHa 1uionaab O0KOBOM MOBEPXHOCTH KOHYca?

Buvibepume ooun uz 5 eapuanmoe omseema:



81 12w 41t
1) 2) 3)

2T 401
4) 5)
3aganue 3

VYron Mexy BEICOTOM M oOpasyromieil konyca paBeH 30°. Haiigute neHTpaibHbIN
yroJl B pa3BepTKe OOKOBOI MOBEPXHOCTH KOHYCA.

Buvibepume ooun uz 5 eapuanmoe omseema:
1) 90°

2) 180°

3) 30°

4) 60°

5) 120°

3axanue 4

Ykaxure Gopmyiy 1 BHIYUCICHUS TUIONIA I OOKOBOM MOBEPXHOCTHU KOHYCA.

Buvibepume ooun uz 5 eapuanmoe omseema:

— 2
S60K.1'IOB. = nr

1) 2)
S6OK.HOB. = T[T'Zl 4 S6OK.HOB. - ZT[T - h

S6ok.08. = 2rh

S6ok.os. = mrl
5)

3aganue 5

OO6pa3yroliast KOHyca paBHa 5 M, a ero BeicoTa - 4 cM. BerauciauTe miomaab
OOKOBOI MMOBEPXHOCTU KOHYCA, CYUTATh TT~=3.

3aganue 6

Ykaxure GopMyiy 1 BRIYUCICHHS TUIOIIAIN TTOJTHON MTOBEPXHOCTH KOHYCA.

Buvibepume ooun uz 4 eapuanmoe omseema:

Snonumos, = T (l + T)



Stonm.nos, = 27T * (l + T)

SHO.HH.HOB. = anz + l

3)

Stonm.nos, = 2mr? + 2lr

3aganue 7

[IpsiMOYTOJIbHBIN TPEYTOJIBHUK, JIMHBI KATETOB KOTOPOT'O PAaBHBI 6 CM U § CM,
BpalllaeTcsl BOKPYT MEHBIIETO KaTeTa. BeluncauTe miomanb NoJIHON MOBEPXHOCTH
KOHYyCa, 00pa30BaHHOTO MPU STOM BPAILIEHUHU, €CIIH YHUCIIO P TPUMEPHO paBHO 3. B
OTBETE YKAKUTE TOJIKO Ynciio 0e3 enuHuiibl m3mepenus. Hampumep, 100.

3aganue 8

Haiinure miomaaps MOJIHOW MOBEPXHOCTH KOHYCA C PaJJUyCOM OCHOBAHUS, PABHBIM
3 cM, u oOpasyroiiei, paBHoi 4 cM. B oTBeTe ykakuTe TOJIBKO Ynciio 0e3
€AUHULIBI U3MEPEHUS, €CIIU YUCIIO T TpuMepHO paBHO 3. Hanpuwmep, 1.

3aganue 9

Pannyc ocHoBaHMS KOHYyca paBeH 9 1AM, a TUIOIIAb €r0 OCEBOTo ceueHus - 360
M2, BeramcenuTe 1miomaas 60KoBOM MOBEPXHOCTH KOHYCA.

Buvibepume ooun uz 5 eapuanmoe omseema:

361w 738w 3691
1) 2) 3)

1601m 1207
4) 5)

3aganue 10

OO6pa3yroiiast KOHyca paBHa 4, painyCc OCHOBaHMS paBeH 2, n~3. UeMy paBHa
TI0Maas OOKOBOM MTOBEPXHOCTH KOHYca?
OTtBeThI:
1) (1 6.) Bepuslit oTBeT: "KpyroBoii cektop".
2) (1 6.) Bepnsie oTBeTsI: 1;
3) (1 6.) Bepnbie oTBETHI: 2;
4) (1 6.) Bepubie oTBeTHI: 5;
5) (1 6.): Bepunsiii oTBeT: 45.;
6) (1 6.) Bepuslie otBeTHI: 1;
7) (1 6.): Bepnsrii oTBet: 432.;



8) (1 6.): Bepnwrii oTBeT: 63.;
9) (1 6.) Bepnsie oTBeTHI: 3;
10) (1 6.): Bepnslii oTBeT: 24.;

YceueHHBbIN KOHYC
3aganue 1
VY ceueHHBI KOHYC MOKET ObITh MOJTy4YeH BpamieHuem Ha 360° ...

Bvibepume ooun u3z 5 eapuanmos omeema:
1) mpssIMOYTOJIbHOM Tpanenuu2) KBaapara
3) nmpssMoyroJibHHKa4) MPSMOYTOJIBHOTO TPEYTOJIbHUKA
5) paBHOOOKOM Tparneuuu
3aganue 2

Panuycsl ocHOBaHUH yceueHHOTO KOHYyca paBHbl 3 1 4, oOpa3zyromias - 5. Haliaure
IIEPUMETP OCEBOIO CEUCHMS.
3aganue 3

Panuycsl ocHOBaHU# yceueHHOTO KOHYyca paBHbI 2 U 7, oopazytomas 13. Haliaqure
BBICOTY YCEUEHHOT'O KOHYCa.

3axanue 4

[IeprmMeTp 0CEBOrO CEUEHUsI yCEYEHHOTO KOHYca paBeH 180, pannycbl OCHOBaHHM
paBubl 20 u 30. Halinute niuny oOpa3yrolieil yceueHHOro KoHyca.

3aganmue S
JInvHBI painyCcOB OCHOBAHHM M 00pa3yrolle yCeYeHHOro KOHyCa paBHbI
COOTBETCTBEHHO 7, 15 n 17. Bpruncnure ero BICOTY.

3axanue 6

[Ino1mane 0ceBOro ceueHus yCE4eHHOro KoOHyca ¢ paanycaMu ocHoBaHui 4 u 10
paBHa 112. Haitnure niuHy 00pasyroieil KoHyca.

3aganue 7

VYkaxure Gopmyiy 1 BBIYUCICHUS IO OOKOBOM MOBEPXHOCTH YCEUEHHOTO
KOHYycCa.

Buvibepume ooun uz 5 eapuanmoe omseema:

Sox.nos = ﬂ(T‘ + rl)



S6ox.nos = 7T(T + rl)l
_ 2
S6OK.HOB =Tnr-r: l
3)

2 S6ox.os = 7T(T' + 1”'1)2[

— 2
560}<.n013 = nr<l

3aganue 8

VYxkaxure popmyiy 711 BBIYMCICHUS IUIOMIAIM OJHON MOBEPXHOCTH YCEYEHHOTO
KOHYycCa.

Buibepume ooun uz 4 sapuanmos omeema:

Sionnnos. = T(T + 1)l + mr? + nry?

Stonunos, = 27T " (l + T)

— 2 2
SHOJIH.HOB. - 7Tl + re + 7'[7‘1

3)
SHOJIH.I'IOB. — T[(T + rl)
4)
3aganue 9

YTo sBsIeTCS OCEBBIM CEUCHUEM YCEYEHHOTO KOHYca?

Buvibepume ooun uz 5 eapuanmos omeema:
1) Tpaneunsi2) kpyr3) KBajapar
4) TpeyroJIbHUKS ) IPSIMOYTOJIbHUK

3aganue 10
JIMHBI painyCcOB OCHOBAHHI YCEYEHHOT0 KOHYyca paBHbI 9 u 4. Beruncioure
IIo1Ia b OOKOBOM MOBEPXHOCTH 3TOT0 KOHYCA, €CIIM YIOJ MEKIy 00pasyrouei u
IUIOCKOCTBIO €r0 OCHOBAaHMS paBeH 45°.

Buvibepume ooun uz 5 eapuanmoe omseema:



1307 652 4521
1) 2) 3)

651 30V27
4) 5)

OTtBernI:
1) (1 6.) Bepnsie oTBeTHI: 1;
2) (1 6.): Bepubrii oTBeT: 24.;
3) (1 6.): Bepnsrii otBeT: 12.;
4) (1 6.): Bepnsrit otBeT: 40.;
5) (1 6.): Bepnsiii otBeT: 15.;
6) (1 6.): Bepnsiii otBeT: 10.;
7) (1 6.) Bepnsie oTBeTHI: 4;
8) (1 6.) Bepubie otBeThI: 1;
9) (1 6.) Bepnsie oTBeTHI: 1;
10) (1 6.) BepHbie oTBeTHI: 2;

Cdepa u map. YpaBuenue cepbi

3ananue 1
OTtpesok AB - xopna cepsl, He ipoxojsiias yepes neHTp cpepsl O. Beiuncnure
paccTosiHME OT HeHTpa cepbl A0 cepeannbl Xxopasl AB, ecnu paanyc chepsl paBeH
10 cm, a nmuHa xopabel AB paBna 16 cMm.

3aganue 2

Kak Oynet BeIrnsiieTh ypaBHeHHE chepsbl ¢ ieHTpoM B Touke M(1;3;5) panuycom
pPaBHBIM 4 CM.

Buibepume ooun uz 4 eapuanmos omeema.
1) (x-1)2+(y-3)?+(z-5)?=16
2)(x+1)?-(y+3)*-(z+5)*=16

3) x%- 3y?-522=16

4) x>+ 3y?+572=16

3aganue 3

U3 nentpa chepsl ¢ nuamerpoM 18 mpoBenu aBa paauyca, yroj MEXIy KOTOPHIMU
60°. Haiigute paccTosHue MeXAy KOHLIAMU paJlyCcoOB, JIeXKAILUX Ha chepe.



3apanue 4

Omnpenenute koopauHatel ieHTpa (C) u paguyc cdepbl, 3aJaHHON YypaBHEHUEM:
AX2 + 4y? + 47° - 8x + 12y - 162 + 13 =0.

Buvibepume neckonvko uz 6 sapuanmos omseema:
Dr=6,5
2) C(4;12;16)
3)r=2
4) C(2;-3;4)
5 r=13
6) C(1;-1,5;2)
3apanue S

VYKaxuTe TOJIBKO T€ TOUYKH, KOTOPBIE PUHAIIIEKAT
mapy.

Buvibepume necrkonvko uz 8 sapuanmos omseema:
1)D2)C3) F .
4) A5) 06) B7) E8) G Y ‘

3aganue 6 —
Touku B u C npunaanexart cepe ¢ ueHTpom B Touke O.
Kakomy ycioBuio J0KHA YAOBISTBOPSITE Xopaa BC, uTtoOwl rpajycHas Mepa yria
BOC pasusnaces 60°?

Buvibepume ooun uz 5 eapuanmoe omseema:
1)BC=R

BC L 0OC
2)

BC 1l oCI OB
3)

BC 1 OB
4)
5)BC=2R
3aganue 7

Haiinute koopaunatel nentpa (S) u paguyc chepsl, 3agaHHON ypaBHEHUEM: (X -
22+ (y+1)2+z2=4.

Bbl6epume HeCcKOJIbKO U3 6 e6apuaHmos omeema.
1) S(2;1;0)2) r = 23) S(2;-1;0)
4) S(-2;1;,0)5) r=46) r = 16



3aganue 8

N3 nentpa chepsl npoBenu J1Ba paauyca, yroia Mexay kotopeimu 90°. PaccTosiHue

MEXK1Yy KOHLIAMU PaguyCcoOB PaBHO INFY Haiinure nuametp cdepsl.
3aganue 9

Tpu mapa c paguycamu 1, 2 u 3 kacarorces npyr Apyra. Haiinure miomaas
TPEYroJIbHUKA, 00Pa30BaHHOTO [IEHTPaMHU I1apOB

cdepsl

3aganue 10

VYKaXuTe TOJBKO T€ TOYKH, KOTOPBIE PUHAICKAT
cepe.

Bbl6epume HECKOJIbKO U3 8 eapuanmoes omeema.
1) C2) B3) O

4) F5) G6) E

7) A8) D

OTBeThI:
1) (1 6.): Bepnbrii oTBeT: 6.;
2) (1 6.) Bepnsie oTBeTsI: 1;
3) (1 6.): Bepnsrii oTBeT: 9.;
4) (1 6.) Bepusie oTBeTsI: 3; 6;
5) (1 6.) Bepnsie otBethl: 1; 2; 3; 5; 6; 7;
6) (1 6.) Bepnsie oTBeTHI: 1;
7) (1 6.) Bepuble oTBeTHI: 2; 3;
8) (1 6.): Bepuslii oTBeT: 8.;
9) (1 6.): Bepnbiii oTBeT: 6.;
10) (1 6.) Bepurbie oTBeThI: 1; 2; 6;



B3anmHoe pacnoJio:xxenue cepbl M MI0CKOCTH

3apanue 1
[To pa3HbIe CTOPOHBI OT IIeHTpa chephl C paIMyCOM 5 CM IIPOBEICHBI JIBa
napajuieNIbHBIX CeUeHHUs ¢ paauycaMu 3 cM U 4 cM. Haiiiure paccTossHre MEXIY
CEUECHHSIMU.

3amanue 2
CormnocTaBbTe COOTHOIICHHSI PACCTOSHUS OT IIEHTPa ChEepsI 0 MIIOCKOCTH H
paamnyca chepbl C UX B3aMMHBIM PACIIOJIOKEHUEM ChEphl U TIIOCKOCTH B
MPOCTPAHCTRBE.

Vkaowrcume coomeemcmeue 015 6cex 3 apuanmos omeema:
1) To cdepa U MIOCKOCTh HE UMEIOT OOIIUX TOYEK

2) To ceyeHue cheppl MITOCKOCTHIO €CTh OKPYKHOCTb

3) To cdepa U IIOCKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY

__ Ecnu paccrosinue oT 1ieHTpa cepsl 10 MIOCKOCTH PAaBHO paanycy chepbl

__ Ecnu paccrosinue oT 1ieHTpa chepsl 10 MIOCKOCTH OOJbIIe paguyca cepbl

___ Ecnu paccrosinue oT nieHTpa chepsl 10 MIOCKOCTH MEHbIIIE pajanyca chepbl
3aganue 3

B mape ¢ paguycom 10 cM npoBeeHO ceueHne iomananpo 64 cMm?. Haiinure
paccTosiHUE OT LIEHTpa 1apa J0 MIIOCKOCTH CEUCHHUS.

Buvibepume ooun uz 5 eapuanmoe omseema:

1) 182) 63) 5
4) 125) 3 0

3aganue 4

[ITap nepeceudeH IOCKOCTHIO. [1ToImans ceueHus paBHa
576m cM?. PaccTosiHME OT LIEHTpa Iapa JI0 III0CKOCTH CEYEHHs PABHO 7 CM.
Haitgure paguyc mapa.

04

3aganue 5



[To oxHy cTopoHy OT 1eHTpa cephl ¢ paguycoMm 15 cM mpoBeneHbI ABa
napajuieNIbHbIX CeUEHUs ¢ paauycaMu 9 cMm u 12 cm. Haliiure paccTossHHE MEXKIY
CECYEHUSAMM.

3aganue 6

ITo pasHble CTOPOHBI OT LIEHTPa cephl IIPOBEICHEI 1BA IAPAUIEIbHBIX CEUCHHUS C
momanso 9 cm? u 16 cm?. PaccTossHuE MEXKTy CEYEHHMSMU PABHO 7 CM.
HaiimuTe pannyc cheps

3aganue 7

JluameTp ceueHus cepbl paBeH 8 CM, pacCTOSTHUE OT LIEHTpa chepshl 0 €To
ceueHnus paBHo 3 cm. Haiinure paanyc cdepsl.

3aganue 8

B cedenue mapa BnucaH paBHOCTOPOHHUN TPEYTOJIBHUK CO CTOPOHOM 6 CM.
Paccrosinue oT 1ieHTpa 1apa J0 MI0CKOCTH TPeyrojibHuKa paBHO 2 cM. HalinuTe
paauyc mapa.

Buvibepume ooun uz 5 eapuanmoe omseema:
1) 42) 103) 5
4) 125) 3

3aganue 9

OTtpesok OH - BeicoTa TeTpadapa OABC. BeissicHUTE B3auMHOE PacIoioKeHHe
ctepnl paauyca R ¢ ieatpom O u mnockoctu ABC, ecnu:

Vkaowcume coomeemcmeue 015 6cex 3 6apuanmos omeema.:

1) chepa u IIOCKOCTH HE UMEIOT OOIIMX TOYEK, U 3HAUUT, HE TIEPECEKAIOTCS
2) c(epa ¥ MIOCKOCTh UMEIOT TOJBKO OJIHY OOLIYIO TOUKY

3) cdepa 1 IOCKOCTh MEPECEKAIOTCS 0 OKPYKHOCTH

__ R=8 mm, OH=70 cm

__R=5cm, OH=5cMm

__R=2cm, OH=35 mm R



3aganue 10

Ha paccTtossHuu 5 cM OT LIeHTpa 111apa npoBeieHa MIockocTb. [lnomans
IIOJy4EHHOTO ceueHus paBHa 144w cm?. Haiimure paauyc mapa.

OTtBeThI:
1)(16.): 04 Bepusriit otBeT: 7.;
2)(16.) Bepnbie 0TBETHI:
3;
1;
2;
3) (1 6.) Bepuble OTBETHI: 2;
4) (1 6.): BepHnbiii oTBet: 25.;
5) (1 6.): Bepusiii oTBeT: 3.;
6) (1 6.): Bepusblii oTBeT: 5.;
7) (1 6.): BepHblii oTBET: 5.;
8) (1 6.) Bepnbie oTBeTHI: 1;
9) (1 6.) BepHbie 0TBETHI:
3;
2,
1;
10) (1 6.): Bepnsiii otBeT: 13.;

3.1.2. IlepedyeHb JIaOOPATOPHO-MPAKTHYECKHUX PpadoT 1o TeMam
AUCHUNITIHHBI

['panycHoOe u paagaHHOE U3MEPEHUE YTIIOB

CuHHyC, KOCUHYC, TAHT'€HC YHCIOBOTO apryMEHTA.

DopMyIibl IPUBEICHUS

Tpuronomerpruyeckue npeoOpa3oOBaHMUSL.

[TpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUI.

Perenre ypaBHeHUI BUa SiNX=a, COSX=a

Pemenue ypaBHenuit Buaa tgx=a, ctgx=a.

TpUroHOMETpHUUYECKUE YPABHEHHUSI, IPUBOJAUMBIE K KBaIPATHBIM

TpuroHoMeTpuiecKue HepaBeHCTBA.

10. OtpaboTka HaBbIKOB pemieHus. KonrponbHas padora Nel.

11. Pemenue nokasarenbHbIX YPaBHEHUN

12. Pemienue nmoka3aTeabHbIX HEPABEHCTB

13. Pemienue norapuMUYECKUX YPABHEHUN Pa3IMUHBIX BUAOB

14. Ilpeobpa3zoBaHue pallMOHAIBHBIX, HPPAIIIOHATIBHBIX, CTEEHHBIX
BBIPAKECHUM.

15. IIpeoOpa3zoBaHue NOKA3aTENbHBIX U JIOTAPU(PMUUECKUX BBIPAKECHUI.

16. HaxoxxneHue 3HadeHuit Jorapudma rno npou3BOJIbHOMY OCHOBAHHUIO.

CoNoakrwDNEF



18.
19.

20.
21.
22.

23.

24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.

48.
49.

50.
51
52.
53.

4.

55
56
57

[lepexon OT OJHOTO OCHOBAHUSA K IPYroMy
. [IpnbnnKeHHbIEC BEIUMCIICHNS U PEILEHUS MPUKIIAAHbIX 3a/1a4
OTtpaboTka HaBbIKOB penieHusi. KonTpoabHas padotaNe2.
PaBeHCTBO OTPE3KOB MapajlIeIbHbIX MPSAMBIX, 3AKITOUYEHHBIX MEXKIY
JBYMS ITapaJUIEIbHBIMU IUIOCKOCTSMU
[lepneHANKYISIPHOCTD IPSIMBIX B IPOCTPAHCTBE.
Yros Mexly IPAMBIMA. Y TOJI MEXKIY IPAMOU U INIOCKOCTBIO.
Pemenue 3anay Ha Temy: «llepneHAMKyIApHOCTD NPSIMBIX U
IIJIOCKOCTEH.
OTtpaboTKa HaBBIKOB penieHus 3a1a4 Ha TeMy: «lIpsiMble U MI0CKOCTH B
IIPOCTPAHCTBE
CrnoxeHue, BBIMUTaHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YUCIIO
[IpaBuna pa3noxeHus: BEKTOpa B TPEXMEPHOM IPOCTPAHCTBE
CkaysipHOE IPOU3BEACHUE BEKTOPOB
[IpumMeHeHne BEKTOPOB /JIs1 BBIYMCIICHHS BEJIMYMHBI YTIIOB U
paccTosTHUIM
Pemenue npumepoB Ha IpaBuiia BEIYACIECHUS TPOU3BOAHBIX
Pemenue nprumMepoB Ha BEIYKMCIEHUE TPOU3BOAHON CI0KHON (QYyHKINN
[IpousBogHasi TPUTOHOMETPUUYECKON (DYHKIIMH.
HccnenoBanue pyHKIMN HA BO3pAacTaHUE U yObIBaHHUE
MakcuMyM 1 MUHUMYM (DYHKIIMH.
[IpumeHeHne npor3BOIHON K UCCAEAOBAHUIO (DYHKIIMH
YeTHOCTh U HEYETHOCTh (PYHKIIMH
KonTtponbshas padota Ne3.
CBolCTBa MAPAIUICITBHBIX CEYEHUN TUPAMUIbI
YceuenHas nupamMuaa
[IpaBuIbHBIE MHOTOTPAaHHUKH
[IpsiMOii KpyroBOM KOHYC.
O6beM MHOrorpanHuka. O0beM NPsSMOYTOJIBHOTO Mapaljiesienumnesa.
[1101maap TOBEPXHOCTH MHOTOTPAHHUKOB
[1101maap TOBEPXHOCTH TEJ BPAILICHUS
KontponbsHas pabotaNed
Brruncnenue nepBooOpa3HOi.
[IpumeHeHue onpeaeneHHoro HHTerpaia K BEIUUCIECHUIO MII0IIau
MI0CKUX (puryp
KoHntponbhas padotaNes.
Jluneitnpie pynkuuu. ['paduk nunerinoi ¢pyukuuu MccnenoBanue
GyHKITHA.
KBaaparuunas ¢pyHkuuu u ee rpadux
HccnenoBanre TPUTOHOMETPUYECKUX (PYHKIIMN HA YETHOCTh U
HEYETHOCTb, IEPUOIUNIHOCTD
UccnenoBanue GhyHKIUH
[ToBTOpHUTENHEHO 0000ITAIOIINN YPOK
[IpencraBienne qaHHBIX B TaOIHIIBI, JUATPAMMBI, TpadUKU
HppannoHaabHble ypaBHEHUS.
Pelenue npakTH4YecKux 3a7a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX
METOJIOB
Peenue npukiaaHbIx 3a1a4
. UppannonanbHble ypaBHEHUS
. Pemienue norapupmMudyecknx HepaBeHCTB
. Pemenue cucrem ypaBHEHUM U HEPABEHCTB



3.1.3. BaHK KOHTPOJBHBIX padoT

KonTponbnas padora Nel

1 Bapmanr
1. Haiinure paananHyro Mepy yria:

a)340°  0)220°
2. Haiinure rpaaycHyo Mepy yria:

a) 5?" 6)%"

3. Bouncnure: a) Sin20. 6)coS(at—)
3

Ecnu sina=8/17, 0<0L<g

o 4sinx+7c0sx _
4. Haitaute tgo, eClii—————— =
2SINX—4c0SxX

5. Berancnure o hopmysie npuBeICHUS:
sin 2130
6. Pemyte TpUrOHOMETPUUYECKOE YPABHEHHE:

6cos?x +5sinx—7=0

2 BapHMaHT
1. Haiimute panuanHyro Mepy yria:

a)l50° 06)405°
2. Hailinurte rpagycHyro Mepy yria:

197

51

3. Borunciure: a) €0S20.  6)sin(a+—)
3

Ecmmcosa=12/13, 71:<0L<37n

o 5sinx+10cose _
4. Haiinure tgo, eCIu——————

35inx—4cosx
5. Beruncnure mo opmyiie mpuBeIeHUS:

21m
COS—
4

6. Perite TpUroHOMETPUUYECKOE YPABHEHHE:

4c0s2x—4cosx+1=0

3 BapuaHTt
1. Haligute paguaHHyro Mepy yria:
a)50°  6)108 °
2. Haiinure rpamycHyo Mepy yria:
11m 12w
95 O

3. Bouncnure: a) Sin20.  6)coS(a—)
4

Ecin coso=5/13, 0<0c<§

SInX+6C0SxX _

4. panigure tgo, eCIui————— =
9SiNX—2c0Sx

5. Bolumciute o GpopMyiie npuBeaenus: tg675
6. Pemiute TpUroHoMeTpuyecKoe ypaBHEHUE:
4sin®x-8cosx+1=0

4 BapuaHT
1. Haiigute paguaHHyo Mepy yria:
a)660°  0)171°
2. Haiinure rpamycHyo Mepy yria:
3n 17
g Oy

3. Boiuncnure: a) €0s2a 6)sin(ot—)
6

Ecmusina=-15/17, n<a<37”

3sinx+7cosx _

4. navigure tgo, eCTu—————
5s5inx—8cosx

. 4T
5. Beraucaure no ¢popmyiie npuBeIeHUs: sin—

6. Pemnre TpUroHOMETpUUYECKOE YpABHEHUE:!
cos?x +2sinx-2=0

Kontposnbnas padora Ne2

1 BapmaHT
1. BerauciuTsb a)4 258
625
6)¥328) V0 ) V1

2. PewwuTe ypaBHeHune

2 BapuaHT
1B 625
.BeruncanTs a) 5TE
6) ¥—27 ) *A/0r) V-1

2. Pemmnre ypaBHECHHE




x*-16=0256x*-1=0

3. Haiinure 3HaueHHE YHUCIOBOTO BRIPAKEHUS.

A)3/8x 343 6) V16 x /-8
4. Pemmrte ypasHeue 0,25 ~16X=37,5 = 715
452X = 0,25

4*—-10x2*4+16=0
5. Pemmre ypaBHEeHUS

log 2(3x+ 2) =5;

logg(2x — 3) =logg(3x + 1)
log,(x? —x—4) =3

x>+32=0625x*-1=0
3. Haiigure 3HaYeHHE YUCIOBOTO BBHIPAKECHUS
a) V32 x 243
4. Pemmre ypaBHEHHE

2x?=6x+05 — 9—45

0,37t = 0,027

9%°*~1_8x3¥-9=0
5. Pemmre ypaBHEHHS

log 3(5x—1) =4;

logs(2x + 3) =logs(x + 1)
lgx?—x+8)=1

Kontponbhas pabota Ne3

1. Bapuant
1.BbruncianTb Npou3BOIHYIO
a) y=(C+3x)/(1-4x%)  6) y=(7x3+8)\x
2.Hanmmmute ypaBHEHHE KacaTeIbHOMN K
rpaduky pyukiuu f B Touke ¢ aberpccoit Xo
f(x)=x>-5x+6
3. Haiigute npoMexyTku BO3pacTaHUs U

2.Bapuanr
1.Beruncinuth Npou3BOIHYIO
a) y=(2+8x)/(x-4x%)  6) y=(5x3+8x)Vx
2. Hanmmmute ypaBHEHUE KacaTeIbHON K
rpaduky pyukmuu f B Touke ¢ abcrpccoi Xo
f(x)=3x2-6x+9
3. Haligute mpoMexyTKu BO3pacTaHUs U

yobBanus dynxiuua) f(X)=4x2-3x+14 6) | yoniBauus ¢pynximna) f(X)=2x2-5x+19
f(x)=6x-9 0) f(x)=-7x-23.  4.MccnenoBaTh GYHKIUIO
4. Uccnenosats dynxumo f(X)=x3+6x? f(x)=x?-2x-3

3.Bapuanr 4. Bapuaut

1.BbruncianTs Npou3BOIHYIO

a) y=(5x>+x)/(2x-6x°)  6) y=(-3x3+8x)*x*
2.HamuiuTe ypaBHEHHE KacaTebHON K
rpaduky pynkmuu f B Touke ¢ aberpccoit Xo
f(x)=4x-2x+8

3. HaiianTe mpoMexyTKH BO3pacTaHHs U
yobiBanus dynxiuua) f(X)=5x2-4x+24 0)
f(x)= -9-5x4.Mccnenosats pynkumo f(x)=6x2-
3

1.BeryucinuTh npou3BOIHYIO

a) y=(3x*5x)/(x-6x°)  6) y=(x3+4x)*x>
2 .Hamuimure ypaBHEHHE KacaTeIbHOM K
rpaduky pynkuuu f B Touke ¢ abcrpccoit Xo
f(x)=2x2-4x+11

3. Haiinnte mpoMexxyTKH BO3pacTaHHs U
yoniBanus ¢ynxiuna) f(X)=3x2-7x+15

0) f(x)= 15+6x4.UccnenoBath GyHKIHIO
f(X)=x?-4x-5

Kontponbshas pabora Ned

1 Bapuant
1.Jan mapamenenuenq ABCDA1B1C1Ds.
BC=8 cm u AB=5 cM, a 6okoBO€ pedpo 12 cm.
Haiinure: a) rutommaab cedeHust, KOTOPOe
IIPOXOJUT uepe3 cTopoHy ocHoBanust AD u
BepunHy Ci,
0) 00beM mapaenenunesa.
2. lnaroHasib OCEBOTO CEYCHHUSI IUITMHIPA
paBHa 52 cM. yroJl MeXJay 3TOH IUaroHajiblo U
obpasytomei nuuHapa pased 30°. Haiinure:
a) BBICOTY IIIMHJPA; 0) paauyc MUIUHIPA ;

2 BapuanTt
1. CTopoHa OCHOBaHMS YETHIPEX YT OIBHOMN
npu3mbel ABCDA1B1C1D: paHa 12 cm, a
6okoBoe pedbpo Scm. Haitaure :
a) MJIOUIa/Ib CEYECHHUSI, KOTOPOE MPOXOIUT
yepes cTopoHy ocHoBaHusi AB u Bepuiuny Dy,
0) 00BeM mapanenenunea.
2. JluaroHamb 0OCEBOTO CEUCHUS IIUITHHIPA
paBHa 72 CM. YroJl MeXIy 3TON JUaroHaiabio
1 oOpasyromel NUINHIpa paBeH 45°.
Hatinure: a) BeICOTY IMH/pPA; 0) paguyc

6) V27 x V9




B) TUIOIIAIhb OCHOBAHUS IIWJIHH]IPA.

3. OceBoe ceueHue KoHyca — IPSMOYTOJIbHBII
TpeyroiabHuK. Haiinure: a) muomane 3Toro
CEYEHUs, €CIIN PAIUNyC OCHOBAHUs paBeH 6 cM;
0) 00beM KOHYCA.

4. Haitnute ypaBHeHus cepsl paauyc RC
LEHTPOM A, €CJIH:

a)A(7;-8,6), R=5; 6)A(3;6;2)
R=V4;
B) A(-4;1;9), R=8

5. Hanmmmre ypaBHeHUs cepsl C LEHTPOM A,
npoxosiei uepe3 Touky N, eciau
a) A (-7;3;5), N (2; 1;-1);

0) A(-8;2;1), N(5;3;7);

WIHH]IPA,
B) ILIOLIA/{b OCHOBAHUS IIMJIMHJIPA.

3. OceBoe ceueHue KOHyca — IPaBUIIbHBIN
TpeyroiabHuK. Haiinure: a) momaab 3Toro
CEUEHHs, €CIIU paJlnyc OCHOBaHMs paBeH 10
cM; ©0) oObeM KoHyca.

4. Haitnure ypaBHeHus cepsl paanyc Rc
LIEHTPOM A, eCJIu:

a)A(8;-3;7), R=9; 0)A(5;3;9)
R=\/3;
B) A(-1;2;3), R=4.

5.Hanmmmre ypaBHeHHs CHEPHI € I LHEHTPOM
A, npoxopsiueit uepes Touky N, eciau

a) A (-4;2; 1), N (8; 5; -3);

0) A(-2;9;1),N (2; 1; 3).

KonTtponrHnas pabota NeS:«llepsoobpasuasn u unmezpany

Bapuanm 1

1. Haiitu o0muii BU1 nepBooOpa3HbIX 1Sl GyHKIUN

a) f(x)=4sin x + cos3x ;

6)f(X)= X%+ 2x..

2. Haiitu mepBooOpasnyro pyukuun f(X)=5x + X2, rpadguk KOTOpOH

npoxoauT uepes Touky (1;3).

2
3. BbraucnuTh ueTETpan [ X (x? +x)dx.

4.  BpruaucauTh mwiomanas GUrypsl, OrpaHUYEeHHON JIMHUSAMHU

y =3-x ny = - x*+2x+3.

Bapuanm?2

1. Haiitu oOwmmii BUJ nepBooOpa3HbIX 1Sl PYHKIIUU

a) f(x)= 3cos x + sin4x;

6)f(x)= x>+ X2

2. Haiitu mepBooGpasnyro pyukuun  f(X)=3x2-5, rpaduk kotopoi

npoxoauT uepe3 Touky (2;10).

3. Bobruucnure unterpan | 01 (% +2x)dx

4.  BpuaucauTh miomaas GUrypel, OrpaHUYEeHHON JIMHUAMHU

y = 3+2x uy = x?-2x+3.




Omeembwl k KonmpoavHou pabome No5 : «llepsoobpasnas u unmezpany

No 3amanue 1 3amanue 1 3amanue 2 | 3aganue 3 | 3amanue 4
Bapua a) 6)
HTa
1 -4cosx+§sin 3x+C §—3+x2+C 52L2_|_’;_3+% 3% 4,5
2 1 x6  x3 3.5y +72 1 2
3sinX—Zcos4x+C ot +C X Ox 15 105




3.2. [IpoMeskyTOYHAA aTTeCTAIUA
3.2.1 JuddepeHIUPOBAHHBIN 3a4eT

dopmoint [IPOBEICHUS IIPOMEKYTOUHOU arTecTaluu 10 JUCLUIIIINHE
«OY]1.04. MaTeMaTuka» SBISETCS MUCbMEHHBIN nu(depeHIIMpoBaHHBIN 3a4yeT, MeNIbI0
KOTOpPOTO SIBJIIETCSA OLIEHKa KauyecTBa, YPOBHsS 3HaHMW M yMeHHMH oOydarommxcs. K
IPOMEXYTOUHOM aTtTecTanuu no aucuumumHe «OY/[.04.Martematuka» nonmyckarTcs
oOyuyaronyecs, He HMMEIOLIUE 3aJO0JDKEHHOCTEH I10 TEOPETHMYECKUM U IMPaKTHUYECKUM

3aHATHUAM U CAABIHINC 3a4YCThI.

3ananus (8 BapuaHTOB)
PesynbraTroM ocBoeHms 00mieoOpazoBaTenbHol muctuiinabl «OY J1.04. MaremaTtukay»

SBJISIETCSl 3HAUUTEIILHOE YTIIYOJICHHE, COBEPIIICHCTBOBAHUE U 3aKPEIJICHUE MOJTYYEHHBIX
3HaHUH, yMEHUH, HABBIKOB B MPOILIECCE OOyUCHHUS.

2.3ananus

1 BapuaHnTt

1.(16) Boraucnuts:
1231°+cos?31 =

2.(106) YrpocTuth u

BeIpakeHue: (1- cosx)(1+cosx)=

3. (16) Boruncute: tg 390> V3=

4. (16) HakyionHas u nepneHauKyisp

5.(16) [Tapannnenenunen (mpoBecTn

TIOJTHBIN aHAJIM3 MHOTOTPAHHUKA)

6. (10) Pemmte ypaBHenue: 10gs(x+1)<-2

7.(20) Pemmire ypaBHeHUeE: ZCOS(% +X) =\2

8.(20) Pemute ypaBHEHHE:

V2x —1=x-—2
9. (20) Pemmte ypaBuenue: 9*-26-3*-27=0
10. (36) Pemure ypaBHEeHUE:

COSX— sin(% —X) + sin (z-x)=0

BBIYHCJIINTD

2 BapuaHT

1. (16) Beraucouts: €0s215 - sin?15°=
2. (16) YopocTtuts u
BBEIYMCIIUTHBBIPAXKCHUE:
sin20c0s40+c0s20sin40=

3. (16) Beruucnure: tg15=

4, (16) Bzanmnoe pacnosioxeHue
MPSIMBIX B IIPOCTPAHCTBE
5. (16) Terpasap (mpoBecTH MOTHBIN

aHaJIM3 MHOTOTPaHHUKA)
6. (10) Pemute ypaBHenue: 10gex>2

7. (26) Pemnre ypaBHeHueE:
(=59 =1
8. (26) Pemnre ypaBHeHueE:

V2x+3=6—x
Q. (26) Pemmre ypaBHenue: 25%-6-5*+5=0
10.  (30) Pemmte ypaBHeHue:
2c0s°x-3sinxcosx+sin®x=0

3 BapuaHT

1.  (10) Beruucaurs: COSZ% - sinzﬁ =
2. (16) YopocTuTh U BEIYUCIUTD
BeIpakeHue:Sin 15c0845+c0s15sin45=
3. (16) Boramcmure: c0s135* V3

4. (16) B3zaumnoe pacnosnoaeHue
TUTOCKOCTEH B MMPOCTPAHCTBE

5. (16) [Mapammienenunen (MpOBECTH

4 BapuaHT

1. (16) Beraucuts: Sin?352° + €0s252°=
2. (16) YpocTUTh ¥ BBIYHUCIUTH
BeIpakeHue: ¢0599c0s9+sin99sin9=
3. (16) Beraucaure: ctg 300> V3

4, (16) Haknonnas v neprieHauKysip
S5. (16) Ky0 (mmpoBecTr moIHBIN aHATU3
MHOT'OTPaHHHKA)




TIOJTHBIM aHAJM3 MHOTOTPaHHUKA)
6. (16) Pemute ypaBHenwue:l0gx<-2

7.(20) Pemure ypaBHeHue COS(x — % ) =0

8. (20) Pemure ypaBHEHHE:

V3x+1=x-3

Q. (26) Pemrute ypaBHeHue:
*-48-7%-49=0

10. (36) Pemute ypaBHEHHE:

in2x-9sinxcosx+7c0s2x=0

6. (16) Pemute ypaBaenue: 10g4(X-3)<2
1. (20) Pemure ypaBHEHHME:
(- + x) =3
8. (26) Pemmte ypaBHenue: X - \x = 2
9. (26) Pemute ypaBuenue: 4*-5-2*+4=0
10. (30) PemmTe ypaBHeHue:
in®X-SinXcosx=cosx

5 BapHaHT
1. (16) Beruncnuts: Sin?43° + c0s?43°=

2. (10) YopocTuTh 1 BEIYHCIUTD
BeIpakeHue: (1- cosX)(1+cosx)=

3. (16) Bouuciure: tg 390 V3=
4, (16) Haknonnast u meprieHIuKyIsip
5. (16) IMapanmienenunes (MpoBeCTU
MOJIHBIN aHaJIN3 MHOTOTPAaHHUKA)
6.(16) Pernre ypaBaenue: 10gs(x+1)<-2
7. (20) Pemmte ypaBHEHUE: 2COS(% +X) =\2
8. (26) Pemute ypaBHEeHHE:

V2x —1=x-—2
9. (20) Pemmte ypaBuenue: 9*-26-3*-27=0
10. (36) Pemure ypaBHEeHUE:

COSX— sin(% —X) + sin (z-x)=0

6 BApHUAHT
1.  (16) Beraucauts: C0S298 “+sin%98 =
2. (16) YpocTuTh 1 BBIYUCIUTH

BeIpakeHue: Sin 20c0s40+c0s20sin40=
3. (16) Beruucnure: tg15=

4, (10) B3aumHoOe pacnosioxeHue
MPSMBIX B POCTPAHCTBE
5. (106) Terparap (mpoBeCTU MOTHBII

aHaJIM3 MHOTOTPaHHHUKA)
6. (10) Pemnte ypaBHenue: 10gex>2

7. (26) Pemure ypaBHeHUeE:

(—% +x) =-1

8. (26) Pemmre ypaBHeHueE:
V2x+3=6—x

9. (26) Pemmre ypaBHenue: 25%-6-5*+5=0
10.  (30) Pemmmte ypaBHeHue:
2C05%X-3siNXcosx+sin?x=0




1.

3.
4.

IIJIOCKOCTEN B POCTPAHCTBE

5.

MOJIHBIN aHaJIM3 MHOTOTPAaHHUKA)

7 BapHAHT
(16) Beraucimrs: COSZ% + Sil’\Z% =

2. (10) YrpocTuTh 1 BBIYUCTUTD

BeIpakeHue:Sin 15c0845+c0s15sin45

(16) Berunciure: c0s135 > V3
(16) Bzaumnoe pacnionoaeHue

(16) IMapammienenunes (MpoBECTH

8BapuaHT

1. (16) Beraucuts: Sin?34° + €0s%34°=
2. (16) YpocTuTh 1 BBIYUCTUTH
BeIpaxkeHue: C0599c0s9+sin99sin9=

3. (16) Borauciure: ctg 300 V3
4, (16) HakyonHas u nepneHIuKyJsp
5. (16) Ky6 (mpoBecTy MOJIHBIN aHATU3

MHOTOTPaHHHKA)

6. (16) Pemute ypaBaenue: 10g4(X-3)<2
6. (10) Pemute ypaBHeHwue: 10gsx<-2 7 (26) Permute ypaBHEHHe:
7. (20) Pemure ypaBHEHME: Ctg(z %) =3
s(x —=) =0 4 B
6 VY
8. (20) Pemute ypaBHEeHHUE: 8. (20) Peunre ypasHexue: XX \/}X E
Q. (26) Pemite ypaBuenue: 4*-5-2*+4=0
V3x+1=x-3 10. (30) PemmuTte ypaBHeHue:
Q. (20) Pemute ypaBHeHue: 25iIN2X-SINXCOSX=COS2X
*-48-7*-49=0
10. (306) Pemute ypaBHEHUE:
25inx-9sinXcosx+7c0s*x=0
2.1TIpunoxkeHue (3TAJOH OTBETOB)
o B1 B2 B3 B4 B5 B6 B7 B8
1 1 V312 V312 1 1 1 1 1
2 |Sin* V32 |V3l2 |0 Sin’x V32 V312 |0
3 |1 2-V3  |-V/6l2 |-l 1 2-V3 | -V6l2 |-l
6 (-1;-15/16) | (36;+) | (0;1/16) | (3;19) | (-1;-15/16) | (36;+ | (0;1/16) | (3;19)
)
7 +-- "0 | 7 Zmy n -5—n+7m +--"40mn | T Zmy n -5—n+nn
4 4 3 12 4 4 3 12
8 5 3 8 4 5 3 8 4
9 3 0;1 2 0; 2 3 0;1 2 0; 2
10 |m %JFTEH; %ﬂm; Ztqn; | 70 %rnn, Zimn; | S+;
arctg2+ | arctg3,5 | Arctg(- arctg2 | arctg3,5 | Arctg(-
7n +7tn 0,5)+ +7n | +7@n 0,5)+
mn mn

3. Kputepum oneHku:




KonunuecTBo BapuaHToB — 8.
B kaxknom Bapuante no 10 npakTruecKux 3a1aHui.
Bpewms Ha BeITIOTHEHHE MUCbMEHHONU paboThl — 1 yac 30 munyT (90 MUHYT)
3aganus ¢ 1 o 6 onenuBarorcs 1 Oaymiom.
3aganus ¢ 7 mo 9 oneHuBaroTcs 2 Gaiamu.
3amanne 10 orenuBaercs 3 OayuiamMu.
Bcero 3a paboTy MOHO TIONy4uTh 15 Oaios.
OtrMmeTKka «5» CTaBUTCS, €CJIN:
- paboTa BBHITIOJIHEHA MMOJTHOCTHIO;
- B JIOTMYECKHX PACCYXJCHHUSX U OOOCHOBAHMU PEIICHUS HET MPOoOEeJoB U
OIINOOK;
- B pCIICHHMM HET MaTEeMaTHYeCKUX OIIHUOOK (BO3MOXXHA OJIHA HETOYHOCTb,
OMKCKA, KOTOpasi HE SIBJIACTCS CIEACTBUEM HE3HAHMS WM HEMOHUMAaHUS y4eOHOTro
Marepuaa);
- cTyJeHT HaOpan 14-15 Ganios.
OT1meTKa «4» CTABUTCH €CJIU:
- 000CHOBaHUS IIATOB PEIICHUSI HEJOCTATOYHBL;
- cTyAeHT HaOpan 12-13 Ganios.
O1mMmeTka «3» CTaBUTCS, €CJIU:
- oOyyaroluiicsa 06sagaeT o0s3aTeIbHBIMA YMEHUSIMH 10 TIPOBEPSEMOM TEME;
- cTyJeHT HabOpan 9-11 6amios
OTMeTKa «2» CTaBUTCS, €CJAN:
- JIONYIIEHBbI CYIIECTBEHHBbIC OIIMOKHU, TOKAa3aBIIME, YTO OOydYaroIIMiics He
oOnafaeT 00s3aTebHBIMU YMEHHUSIMU TI0 IAHHOM TeME B TIOJIHOM MepE;
- CTyIcHT HaOpan MeHee 9 6alioB.

3.2.2. Ok3aMeH

JlanHas mporpamma npoMexXyTOYHOM aTTecTaluy 1o o0ueo0pa3oBaTeIbHOM
nucturinae «OY [1.04. MatemaTrka» npeiHa3HavYeHa:

1. JIns OLIEHKH MOJIyY€HHBIX 3HAHUW 10 JAHHOW JUCHUILINHE.
2. 3ananHus (Ba BapUaHTA)
Pesynbrarom  ocBoeHust — obOmieoOpazoBaTtenbHOM — guctuminHel  «OYJ1.04

MaremaTtuka» ABiseTcs
3HAUUTEIBHOE YIIIyOJIeHHE, COBEpPIICHCTBOBAHWE M 3aKPEIUICHUE MOJYYEHHBIX
3HAHWM, yMEHUM, HABBIKOB B Ipoliecce 00yUeHUs

1. 3apanus (2 BapuaHTa)



1 BapuaHt

1.Pemuts ypaBHEHUE
3sin’x + 10sinx+ 3 =0
2.BpIuucnuTh NpoU3BOAHYIO B TOUKE X=1
y = (x2 + 4x° — 6)(x + 7x?)
3.Hamummre ypaBHEHHE KacaTEIbHOU K
rpaduky pyukuuu f B Touke ¢ aberuccoit
xo= -1
f(x)=x%+2x+3

4.YupocTure ypaBHEHHE:

3| 8a3b®

27x12y3

5.Berucnure:

1 1
logg 2 + log >
6.PemuTe uppanyonansHoe ypaBHeHHE
V2x? + 6x— 57 = —1

7. Haiinute oO1muii BUJ IEpBOOOPa3HBIX
qutst pyHkiuu f

f(x)=12x-4sinx
8. OceBoe ceueHne KOHyca — IPaBUIIbHBIN
TpeyronbHuK. Haiinure: a) miomanb 3T0ro
CEUEHUs, €CIIU paInyC OCHOBaHUs paBeH 10
cM; 0) 00beM KoHyca.

2 BapuaHT

1.Pemnts ypaBHEHUE
4sin’x + 11sinx —3 = 0
2.BpIuuCIUTh MPOU3BOAHYIO B TOUKE X=1
y = (x2=3x° + 9)(x* + 3x%)
3.Hamummre ypaBHEHHE KacaTEIbHOU K
rpaduky pyukuuu f B Touke ¢ aberuccoit
xo= -1
f(x)=x3-4x2-3

4.YrpocTute ypaBHEHHE:

5 alObZO
32x15
5.Bpruciure:

log, 15 — log, 30
6.Pemmmte uppalinoHaabHOE ypaBHEHUE
V2+7x+13=1
7. Haitnute oOmuii Bu NepBOOOPa3HBIX IS
byukuu f

f(x)=14x%+3cosx
8. OceBoe ceueHne KOHyca — IPSIMOYT OJIbHBIN
TpeyroiapHuk. Haligute: a) miomaas 3Toro
CEYEHHs, ECIIM PaANyC OCHOBAHHUS paBeH 9
cM; 0) 00beM KOHYca.

1.1 Ilpunoxenue (3TAJIOH OTBETOB)

1. BapuaHr.

2. BapuaHnr.

x= (—1)™*tarcsin 1/3 +nn, neZ
161

Y=2

2ab?

3xty

-1

4, -7

F(x)=x'?+4cosx+C

a) 100v3
b) 1000v/37/3

NGl WO

1. x= (—1)™arcsin 1/4 +nn, neZ
2.39
3. y=11x+3
4.2%h%2x3
5-1
6.-3,-4
7. F(X)= 2x"+3sinx+C
8.a)81
b) 243n

3. Kputrepum oueHKku:

KonnuecTBo BapuaHToB — 2.

B kax1oM BapuaHTe 10 8 IPAKTUYECKUX 3aJaHUsI.




OtMeTKka «5» cCTAaBHUTCH, €CJIN:

- paboTa BBHITIOJIHEHA MMOJTHOCTHIO;

- B JIOTMYECKHX PACCYXJCHHUSIX U OOOCHOBAHHUU pEIIECHUS HET MNPoOeIoB U
OIITHOO0K;

- B PCIICHHMH HET MaTEeMaTUYECKUX OMMMOOK (BO3MOXKHA OJIHA HETOYHOCTD,
OIHMCKA, KOTOPAasl HE SBJISICTCS CICACTBUEM HE3HAHUS WU HETIOHUMAHUS y4eOHOTO
Marepuaa);

OT1MeTKa «4)» CTABUTCH €CJIN:

- paboTa BBINOJHEHA TMOJHOCTHIO, HO OOOCHOBaHHUS IIIaroB  pEHICHUS
HEJIOCTaTOYHBI;

- OT™MeTKA «3» CTAaBUTCS, €CJIM:

- oOyyaronuiica 06sagaeT o0s3aTeIbHBIMA YMEHUSIMU 10 IPOBEPSEMON TEME;

- o0y4arouuiics BBIMOJHWI S5 U OoJiee 3aaHui
OTMeTKa «2» CTaBUTCS, €CJIN:

- JIOMYIIEHbI CYIIECTBEHHBIC OIIMOKH, MOKA3aBIIME, 4YTO OOydarouuics He
oOnasaeT 00s3aTebHBIMU YMEHHUSIMU 110 JAHHOM TeMe B MOJTHOM Mepe;



