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MeTtoanueckie peKOMEHAaUH sl 00yJaroIIUXCs 110 BBHITIOTHEHUIO TPAKTUYECKUX U
71a00paTOPHBIX 3aHATHIA IO AUCHUILUIMHE COCTABJICHBI B COOTBETCTBUU ¢ DenepaabHbIM
rocy/1apCTBEHHBIM 00pa30BaTelIbHbIM CTaHAAPTOM, pabouuM yueOHBIM IJIaHOM, paboueit
MIPOrpaMMOi M KaJeHAapHO-TEMAaTHICCKUM IJIaHOM yueOHou nuctmmuinabl: OZ1I1.09
Maremartrka o CHerualbHOCTH cpeHero npodeccuonanbHoro oopazosanus 23.02.07
Texnuueckoe 00CITy)KUBaHUE U PEMOHT JBHUraTelNei, CHCTEM M arperatoB aBToMoousei (6a3opas
MOATOTOBKA, OYHAsi popMa 00ydIECHUS)

Hean:

- o0oOmieHne, cucTeMaTH3alus,  yIOIYOJIIGHHWE,  3aKpeIJICHHE  IMOJYYCHHBIX
TEOPETUYECKUX 3HAHUU 110 KOHKPETHBIM TEMaM AMCLUIUINHBL;

3agauu:

- (hopmupoBaHNe YMEHHI MPUMEHSTH MOJIyUEHHBIC 3HAHUS HA MPAKTUKE, peaTn3aliio
€/IMHCTBA UHTEIICKTYAIbHOW U TIPAKTHYECKOH eI TeTbHOCTH;

- BEIpaOOTKa MPH PEIICHUH IMOCTABICHHBIX 33/1a4 TAaKUX MPOPECCHOHATHLHO

3HAYUMBIX Ka4eCTB, KaK CaMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TOUYHOCTD,

TBOpUYECKas MHUIIMATHBA.

IIpakTHueckue 3aHATHSA HOCAT PENPOAYKTHBHBIM, YACTUYHO-TIONCKOBBIA U ITOMCKOBBIN
xapakTtep. MeToaudeckrue peKOMEHIAINHN ISt 00YYaOIIIXCS TIO BBITOJIHEHHUIO MMPAKTHYECKUX
3aHATUN pa3paboTaHbl HA OcHOBE DeiepalibHOTO TOCYJapCTBEHHOTO 00Pa30BaTeILHOTO
cTaHaapTa, paboueil mporpammsl yueOHoi aucuumuinael OJI1. 09 MaremaTuka no
CIENUATLHOCTH CpeaHero npodeccuoHaibHoro oopazosanus 23.02.07 Texuuueckoe
00cCIyXKMBaHUE U PEMOHT JABUTaTEJeH, CUCTEM U arperaroB aBToMoOmie (6a3oBasi MOArOTOBKA,

ouHas (opma 0OydeHus).
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Ne KoimnuecTBo
Tema
3aHATHS 4acoB

1. II3Nel KonTponbsHas pabota BXogHOM KOHTPOJIH 2

2. II3Ne2 KourtponbHas pabota «lIpssMble W TIJIOCKOCTH B 2
IIPOCTPAHCTBE

3. II3Ne3 KoutposnbHast pabota «KoopauHaTel W BEKTOPHl B 2
MIPOCTPAHCTBE)

4. I13Ne4 KonTponbHas padota «OCHOBBI TPUTOHOMETPUN 2

5. II3Ne5 KonTponbHas pabota « Tpuronomerpuueckue QyHKIIUN 2

6. II3Ne6 KontponwpHas pabora «BBIYHCICHHE MPOW3BOIHBIX 2
GbyHKIII

7. MM3Ne7 KontponbHas pabora «[lpowsBomHas ¢GyHKIUU, €€ 2
MIPUMEHEHUE»

8. I13Ne8 KonTponbHas pabota «MHOTOrpaHHUKH 2

9. MM3Ne9 KonrponpHas pabora «MHOTOTpaHHHKM U Tela 9
BpaIlleHUs»

10. II3Nel0 KoutponsHas paborta «llepBooOpasznas ¢dyHKuuuU, ee 2
MIPUMEHEHHUE)

11. II3Nell KoutponbHas pabora «Crenenu u xopHu. CreneHHas 5
byHKIHS

12. I13Nel12 KontponbHas pabota «IlokazaTenbHas QyHKIUS» 2

13. I13Nel13 KontponbsHas padora «Jlorapudmsl. Jlorapubmuyeckas 2
GyHKIHS

14. IM3Nel4 KontponmpHas pabora «IIEeMEHTHI KOMOWHATOPUKH, 2
CTaTUCTUKU U TEOPUHU BEPOSITHOCTEI

15. I13NelS KontposbHas paboTa «YpaBHEHHS U HEPABEHCTBA 2




IHosicHUTEALHAA 3aIIHCKA

BcecTopoHHSS MOATOTOBKA CIIEUATMCTOB — 3TO HE TOJIBKO MPHOOpPETeHNE 3HAHU, HO U
BbIpa0OTKa YMEHHMH IPUMEHATh 3HAHUS Ha MPAKTUKE U B )KU3HU. OCOOEHHO BaXKHBIMHU SIBJISIOTCS
YMEHMSI 10 cnenuaibHOCTSIM. OJHAKO CHEeUMATUCT ObUT Obl OECIIOMOIIHBIM B OTPacid CBOEH
NeSITEeIbHOCTH, €cilu Obl HEe 3Hajl MpPAaKTHKM, WJIM HMHBIMM CIIOBAaMM, HE BUAENT IyTel
NPAaKTUYECKOTO MPUJIOKEHUS HAy4YHBIX 3HAHWH, HE oO0najgan COOCTBEHHBIMH YMEHHMSIMU U
HaBBIKAMHU.

HenssMu npuBUTHS YMEHHIT 1 HABBIKOB CJIYKAT NPAKTHYECKHUE 3aHATHS.

3a}1aann NMPAKTUYIECCKUX 3aHSATHH SBJSIOTCH:

B paMKax MporpaMmbl y4eOHOW AMCHUINIMHBI 00yYarOIMMHCS OCBAaUBAIOTCA YMEHHS U 3HAHUS:
OK 01- OK 11, JIP 05,JIP 06, JIP 07, JIP 08; JIP 09, JIP 10, JIP 13.

pacuiMpeHue, YriyOJleHWe W JeTalnu3alis HayYHBIX 3HAHUH, TOJNYYEHHBIX Ha JICKIIHSIX.
MPAKTUYECKHUE 3aHITUS JJOTHYECKH MPOJIOJIKAIOT JIKIINH;
MOBBILICHUE YPOBHS YCBOEHHUS yUeOHOI0 MaTepuaa;
MIPUBUTHE YMEHHUI U HABBIKOB;
PAa3BUTHUEC HAYYHOI'O MBIIJICHUA U pCYU CTYJACHTOB;
poBepKa U y4yeT 3HaHui. Bce (opMbl MpakTUUECKHX 3aHSATHH SBISIOTCS BAKHBIM CPEICTBOM
Oosee NEHCTBEHHOW MPOBEPKOH 3HAHWIA, ONEPATHBHOW OOpATHOW CBSI3H, OCYIIECTBIISIEMOW IO
bopMyIe «CTyAeHT-TIPEToAaBaTeNby;
pa3BUTHE HAYYHOTO KPYTro30pa M 0OIIeH KyJIbTypHI;
pa3BUTHE TTO3HABATENLHON aKTUBHOCTH;
IMIPUBUTHEC HABBIKOB BCACHUA KOJUIEKTUBHOH 6€C6Z[BI, y4aCTue B TBOp‘ICCKOﬁ JAUCKYCCHHU.

Bce »Tm 3amaum AOMDKHBI OBITH HAmpaBieHbl HAa JOCTH)KEHHWE KOHEUHOH Imenu —
BCECTOPOHHETO Pa3BUTHUS JIMUHOCTH OYyLIEro CreluaanucTa.

MeToauuyecKkue PEeKOMEHIANNHA NJIS BBINMOJTHEHUS MMPAKTHYCCKHUX 3aHATHI

JUis  Toro 4YTOOBl NPAKTUYECKHE 3aHSITUS MPUHOCWIM MaKCHUMAaJbHYIO IOJb3Y,
HEO0X0/IMMO TOMHHUTb, YTO YNPaKHEHHE U pelIeHHe CUTYaTHBHBIX 3aJay IPOBOAATCS I10
BBIUMTAaHHOMY Ha JIEKI[USX MaTepuagy M CBs3aHbl, KaK IpaBWJIO, C JAETaJbHBIM pPa3do0poM
OTJIENbHBIX BOIPOCOB JIEKIIMOHHOTO Kypca. CiaenyeT NoJ4epKHYTh, YTO TOJIBKO IOCIIE YCBOCHUS
JIEKIIMOHHOTO MaTepuaja C OMNPEJEeIEHHON TOYKH 3peHHsl (a2 UMEHHO C TOH, C KOTOpOHl OH
U3JaraeTcs Ha JIEKIMAX) OH Oy/eT 3aKperuIsAThcs Ha MPAKTUYECKUX 3aHATHSIX Kak B pe3ysbTare
o0Cy)XJIeHUSI M aHaiu3a JIEKIIMOHHOTO MaTepuasa, Tak U C MOMOIIBI0 PELIECHUS CUTYaTHUBHBIX
3amad. Ilpu 3THX yCIOBHAX CTYIEHT HE TOJBKO XOpOIIO YCBOMT Marepuall, HO M Hay4duTCs
MPUMEHSTh €r0 Ha MPAKTUKE, a TAKXKE MOJYyYUT JOMOTHUTEIbHBIA CTUMYII (M 3TO OYEHb BAYKHO)
JUIs aKTUBHON MPOPAOOTKH JIEKIUH.

[Ipu camMOCTOSTENILHOM PEIIEHUHU MOCTaBJICHHBIX 3aj7jad HYKHO OOOCHOBBIBaTh KaXKIbIN
dTam JEHCTBHM, MUCXOAS M3 TEOPETHUECKUX MONOkKeHui Kypca. Ecnam oOydaromuiics BHIUT
HECKOJIBKO IyTel pemeHus mpoOsieMbl (3a7auu), TO HY)KHO CpPaBHUTb UX U BbIOpaTh camblil
panoHanbHbIi. [lose3HO 10 Hauana pemeHus MOCTAaBIEHHBIX 3a/ad COCTAaBUTh KPATKUM IUIaH
pemieHus: npoOiemsl (3aaun). Pemenne npoOneMHbIX 3a7a4d WIM IPUMEPOB CleAyeT U3jararb
NoApOOHO, HYXHO CONPOBOXKAATh KOMMEHTApUsMH, CXEMaMH, 4epTe:kKaMH U PHCYHKaMH,
MHCTPYKUHUSMU O BBIITOJHEHUIO.

Crenyer NOMHUTB, YTO pELICHHE Kaxa0M y4eOHOW 3ajaud JOJDKHO JOBOJUTHCS JI0
OKOHYATEJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, W IO BO3MOXHOCTH C
BbIBOZIOM. llodydeHHBIN pe3ynabTaT cieayeT MpOBEPUTh CHOCO0aMH, BBITEKAIONIMMU U3
CYIIECTBA IAHHOM 3a/1a4u.



IloaroroBka k NMPAKTUICCKUM 3aHATUAM

OCHOBOI JIJIs1 TIOATOTOBKH CTYJCHTOB KO BCEM BUAAM IMPAKTUYCCKUX 3aHATHH SBISIOTCS
pa3pa6aTLIBaeMHe IJ1aHbI 3aHSTHU. B HUX NEPCUUCITIAOTCA BOIIPOCHI JJIA U3YUCHUSA, TPUBOJUTCA
NepevYeHb OCHOBHOW W JIOTIOJHUTEIBHOW JUTEPATyphl, & TAK)KE HA3bIBAIOTCS METOIUYECKUE
HOCO6I/I$I, IMPU3BAHHBIC OKa3bIBAaTb IIOMOIIb CTYACHTAM B OpraHu3aluu CaMOCTOSITCIILHOU
paboThI 1O TAaHHOH TeMe.

Ycnex KakJIOro MPAaKTHYECKOTO 3aHSTHS 3aBUCUT OT TOTO, HACKOJIBKO aKTHBHO U
CaMOCTOSITENIbHO B HEM YYacTBYIOT CTYACHTHL. OJHAKO XapakTep HMX YYacTHsl B Pa3iIHYHBIX
BHUJaX CaMOCTOATCIIbHBIX 3aHSTUN Ppa3jInucCH. OH 3aBUCUT OT CHGLII/ICI)I/IKI/I caMHUX 3aHITHH.

OmHUM W3 BHJOB MPAKTHUECKUX 3aHATUH, SBISAIOTCA MPAKTHYECKHE pabOTHI.
[IpakTuyeckue pabOTHI MPOBOAATCS sl POPMUPOBAHUS YMEHHUI M HABBHIKOB M HAIPaBJICHBI Ha
o0y4eHHe KOHKPETHOW MACATENbHOCTH. B XO0je NpakTUYeCKHX pPadOT CTYIEHTHI OBIIA/ICBAIOT
YMCHUSMHU pa6OTaTB C HOPMATUBHBIMH OOKYMCHTAMH, CIIPABOYHHUKAMH, COCTABJIAKOT YCPTCIKU,
CXEMBbI, TaOJMIIBI, TEXHUYECKYI0 JOKYMEHTAIMI0 W pEmarT 3aaa4d (B COOTBETCTBUU C
cojiepxkaHueM 00111e00pa3oBaTeIbHBIX 00IETPOPECCHOHATIBHBIX U CIIEIUATBHBIX TUCIUIUINH).

K xkaxmol mnpakTuueckol paboTe pa3pabaThiBAlOTCS WHCTPYKUIWHU. HHCTpyKIuu
COJIEpPKAaT METOAMYECKHE PEKOMCHIAIMH, a TaKKe KOHKPETHBIE IPAKTUYCCKUE 3a/IaHus.
PacueTsl CTyOeHTBI TPOBOIAT IO BapHaHTaM, YTO OOECIECYMBACT UX CaMOCTOSITEIBHOCTh B
pa60Te n MO3BOJIACT HPCIOAaBaTCIIIO BBISIBJIATH OTCTAaroIIux, IMPpOBOANTD C HUMHAU
WH/IMBUIYAIbHYIO palboTy.

[IperoaBaTens OCYIIECTBISIET KOHTPOJIb 32 Pa0OTON Ka)IOTO CTYACHTA, TOMOTAET TeM
U3 HUX, KTO B 3TOM HYX/IAa€TCsl, JaeT MHINBUIYyaIbHbIC KOHCYJIbTAIIHH.

B pesympTaTe C€aMOCTOSTENBHOTO TIOJTAITHOTO PEIICHUS IPEIJIOKCHHBIX 3aaHui,
CTYACHTBI MOJIYYAIOT JOCTATOYHO IIOJIHOE IPEJICTABICHUE O MPAKTHYECKOM HCIOJIb30BAHUU
M3Yy4EHHOTO JIEKIIMOHHOTO MaTepHuara.

[IpakTuyeckune pabOTHl CTYAEHTHI OGOPMIIIOT B OTIEIBHBIX TETPAJAX, MACTOW CHHETO
[BETA.

KpnTepml OLICHUBAHUSA IPAKTHYECCKHUX pa60T

KadecTBeHHast OIIeHKa WHAWBHyaTbHBIX
IIponenT pe3ynbTaTHBHOCTH 00pa30BaTeNbHBIX TOCTHXKEHUI
(MpaBUIILHBIX OTBETOB) -
Oa (0OTMETKA) BepOAIbHBIN aHAJIOT
86-100 5 OTJIIMYHO
66-85 4 XOPOIIO
50-65 3 YIIOBIIETBOPUTEIHHO
menee 50 2 HEYJIOBJIETBOPUTEIILHO

Kputepuu oneHku.

3a mpaBUJIbHBIN OTBET Ha KaXKJ10€ 3a/1aHKe CTaBUTCs 1 O6au1, HeBepHBIN OTBET HJIM OTCYTCTBYET
oTBeT, ctaBuTcs 0 6aIoB.

«5» - 86-100%

«4y - 66-85%

«3» -50-65%

«2» - menee 50%




IIpakTnueckoe 3ansaTHe Ne 1

Tema: Konrposnbnas pabora Nel BxoHoi KOHTPOJIb

[lenb: OTpaboTaTh HaBBIKK MPe0OpPa30BaHUs BBIPAXKEHUHN, UCHOIb3Ys (POPMYJIIbl COKpAILIEHHOIO
YMHOXCHUSA, PAaA3JIOKCHHUA MHOTOYWICHA HAa MHOXHUTCIMW, a TaKXXC HABBIKM PCUHICHUA
YpaBHEHHI, HEPAaBEHCTB, CUCTEM YPaBHEHHI U HEPaBEHCTB.

MeToanuyeckne peKOMeH AU

Pelienue kBagpaTHbIX YpaBHEHUIN:
a-x>+bx+c=0
D =b? - 2ac ,
_-bt+d
Ecmu D = 0. 10 *12 = 734
-b
— xX=—
Ecmu 2 =0. 1o Za

Ecmu @ < 0. 10 kopweii Her

®dopMyIIbl COKPAIIIEHHOTO YMHOKEHHS:
(a+ b)? =a® + 2ab + b*

(a— b)) =n® —2ab + b2

al —pE=(a—hb)-(a+h)

(a+b)? =a* +3a’b + 3ab® + b?
(a—b)® =a®—3a2b + 3ab? — b3

BapuanTsl 3a1aHMil NIpaKTH4YeCKOH padoThI

1 BapuaHt
2
1. Cokparure apodsb: a ; 0
p p )50 O

x> —2x+1

x-1

2
X°—4x 2
2. YopocTuTe BhIpaskeHUE: " X
y X®—16
3. Pemmre ypaBHEHUs:
a)2x—3=5-2x;6) X X2 _3
2 4

4. Peuute cucreMy JUHEHHBIX YpaBHEHH:

2x—y =1 1., .
a){ PRI LE A

X+y= 2x—-3y=4
5. Pemnre ypaBHeHUS:
a)x*—2x-1=0; 0) §+1 =4

2 X

6. Pemnte HepaBeHCTBO: 2X —3 < 3—X
7. Pemnre cucreMy HEpaBEHCTB:
{2x +2<Xx+4

X+5>2x-1
8. Pernte HepaBeHCTBO: X* —5x +4 >0

2 BapuaHT
e : )x2—9 X2 +2X+1
. Cokpatute 1po0b: a ;
P P X-3 X+1
X=X Y
2. YopocTuTe BbIpaskeHUeE: ——
2y x-1
3. Pemmre ypaBHeHus:
a)2x+1=3-x;6) XL x+1_,
3 2
4. Pemmte cucteMy JMHENHBIX YpaBHEHUMN:
1
2x+2y=4 X+-y=1
w{ L0738
X=y= 2Xx+y=4
5. Pemnre ypaBHeHUS:
a)x* +x—4=0; 6)§+E:5
3 X

6. Pemmte HepaBeHCTBO: 2X +12> X —2
7. pemmTe CUCTEMY HEpaBEHCTB:
X—1<3x+2
2Xx—-4<X

8. Pernte HEepaBeHCTBO: X* +2X —3<0



M3N°2 KoHTponbHas paborta N22
Tema: lMapannenbHblie N NIOCKOCTU B NMPOCTPaHCTBE.
Lenb: npoBepuTb YPOBEHb YCBOEHUS 3HAHWUMN

- 3HAHUA U YMEHUA NPUMEHATDb NPU pELLEHNN 3a4a4 OoNnpeaAENEHNA U NMPU3HAKN
napannenbHbIX NPAMbIX, NapanneibHbIX I'IpﬂMOVI M MJIOCKOCTU, MJIOCKOCTEN;

- yMeHne ohopM/ISTb PUCYHKM MO YC/TOBUIO 3a4auu;

- yMeHMe opopMNATbL peLleHNE 3a4auln.

| I Bapuanr.

1. U3zBecTHO, uTo Touku A, B, C, D nexat B oiHOM 1uiockoctu. Onpeaenure, MOTyT JIU
npsimeie AB u CD:

a) OBITh apaJJICIBHBIMHU; ;0) IMepeceKaThCs
B) OBITH CKPEIIMBAIOIIUMHICH.
2. Yepes cropony AD uetsipexyronsanka ABCD

MpOBeJIeHA ITOCKOCTh 0. M3BecTHO, uto £ BCA = £ CAD.

_// JlokaxwuTte, uro BC mapaniensHo o.

3.KBagpar ABCD wu tpaneuust BEFC e nexat B omHol miockoctr. Toukn M u N cepenunbl
orpeskoB BE u FC cooTBeTcTBEHHO.

a) nokaxwure, uto MN mapannensno AD
0) naitnure MN, ectu AD=10 cm, EF=6 cm.
4. Ha cropone AD napamnenorpamma ABCD BriOpana Touka Al tak, uto DA1=4 cm.

[TnockocTs, mapaenbHas quaroHanu AC, mpoXoauT yepe3 Touky Al u rmepecekaeT CTOpoHy
CD B Touke Cl.

\
/ \ a) Jlokaxwute nmonobue Tpeyronsaukos C1DA1 u ABC

W | '|III L |
‘ ,.ff \\ 0) Haiigure AC, ecim BC=10 cm, A1C1=6¢mM.

5. Inockoctk o mepecekaet cropousl yria BAC B
- Toukax Al u B, a napasuienbHas e miaockocTs f3 B
toukax A2 u B2. Halinute A2B2 u AA2, eciu A1B1=18, AA1=24, AA2="5A1A2.

| I1 BapuaHr.

1. UsBectHo, uto Touku A, B, C, D He nexar B ogno# miockoctd. OnpenennTe, MOTyT JIu
npsimeie AB u CD:




a) OBITh TapaJICILHBIMU; 0) MepeceKaThCs;

B) OBITH CKPEIIMBAOIITUIMUCH.

2.Yepes ctopony AD uerbipexyroiasauka ABCD

IpoBe/IeHa IJIOCKOCTH 0. MI3BeCTHO, 4TO

< ABC + £ DAB = 180° .[lokaxuTe, uto BC mapannensHo a.

3. Tpeyronbauuk BEC u npsimoyronsank ABCD He nexar B OJTHOM IJIOCKOCTH.
Touku M u N cepeaunst otpezkoB BE u EC cooTBeTcTBEHHO.

a) nokaxure, yTo AD mapamiensno MN
0) naitnure AD, ectu MN=5 cm.
4. Ha cropone BC nmapamnenorpamma ABCD BoiOpana Touka C1 Tak, uro C1B=3
cm.Ilnockocts napannensHas quaronanu AC, npoxoaut yepe3 C1 u nepecekaer cropony AB
B Touke Al.
£ a) Hokaxwure nogobue tpeyroasHrukoB ADC u C1BA1
0) Haiinutre AD, ectu A1C1=4 cm, AC=12cwm.
5. [1nockocth a nepecekaet cropoHsl yrina BAC B Toukax Al u

B1, a mapannenpHas eit tuiockocTh B B Toukax A2 u B2. Haligure
AA2 u AB2, eciu A1A2=2, A1A=12, ABI=5.

M3Ne3 KoHTponbHas pabota Ne 3

Tema: KoopauHaTbl 1 BEKTOPbI B NPOCTPaHCTBE

IIe.m;: OLICHUTH 3HAHUA YyHAlIUXCA, BBIABUTH HEAOUCTHI ITPHU U3YUCHUN MAaTCpUalla

BapuaHT 1

1. Touyka A — cepeaunHa otpeska MK. Hangnte koopauHatbl Toukn A u gnvHy otpeska MK, ecnn M
(5;=2;1), K(3; 4; =3).

2. Toukn A n B cummeTpryHbl OTHOCUTENBHO ToYkM C. Hangute koopamHaTel Touku B, ecnn A (-3;
5;-7), C (6; 2; -1).

3. [JaHbl BEKTOPbI a (3;-2; -1)m b (1; 2; 4). Hangute:



1) KOOpAMHATbI BEKTOPA m=—3a+2b .
2) KOCMHYC Yyria Mexay BeKTopamu ay b )

4. [laHbl BEKTOPbI a (2; -6; 8) b (—1; k; —4). MNpwn kKakom 3Ha4YeHNn k BEKTOPBI ay b :
1) KOnnMHeapHbl;
2) nepneHanKynApHbI?

5. CocTtaBbTe ypaBHEHUE NNOCKOCTU, NpoxXoasLlen yepes To4Ky A 1 nepneHamkynspHon npsamon AB,
ecnun A (1; 2; -3), B (4; 8; —6).

6. an ky6 ABCDA,B,C,D,, pebpo kotoporo pasHo 1 cM. Ha gnaroHanu C,D ero rpaHn otmeTnnm
Toyky M Tak, ytoDM : MC, =5 3.

1) Bbipa3ute BekTOp AM yepes BEKTOopbI AB AD AA

2) Hangute moaynb BekTopa AM
BapuaHT 2

1. Touka M — cepegmHa oTpeska AB. Hangnte koopgmHatbl Toukn M n anuHy otpeska AB, ecrnim A
(6; -5;2), B (-4; 3; 10).

2. Touykn M n K cummeTpryHbl 0THOCUTENbHO Toukn D. Hangute koopauHaTtel Toukun K, ecnn M (4;
-6; 3), D (-2; 1; 5).
3. [JaHbl BEKTOPbI m (2;,-1;3)m n (-1; 2; 5). Hangure:

1) KoopavHaThl BekTopa d=—2M+30 .

2) KocuHyc yrna mexay Bektopamu My 1

—

4. laHbl BEKTOPbI m (5;-4;6)mn n (15; =12; p). Mpu kKakom 3HaueHum p BekTopbl M 1© n .
1) KonnuHeapHs!;
2) nepneHanKynspHbl?

5. CocTtaBbTe ypaBHEHME NNOCKOCTK, NpoXoasLlen yepes Touky B n nepneHamkynspHoOn npsimon
BC, ecnn B (3; -2; 4), C (-2; 8; 19).

6. [aH ky6 ABCDA,B,C.D,, pebpo koToporo paeHo 1 cM. Ha anaroHanu AD, ero rpaHn oTMeTuUnm
Touky E Tak, yTOAE : ED, =2 : 7.

1) Bblpasute BeKTOp BE yepes BeKTopbI BA , BC y BB,

2) HangnTe moaynb BekTopa BE

BapwuaHT 3

1. Touka K — cepeaunHa otpeska CD. Hangute koopamHatel Toukn K n annHy otpeska CD, ecnin C
(=3;4;-1),D (1, -2; 3).

2. Toykn E u F cummeTpuryHbl OTHOCMTENBHO ToukM P. Hangnte koopamHaTtel Touku F, ecnu E (0; -8;
4), P (-4; 2; 2).

3. [JaHbl BEKTOPbI a (2;0; -3)m b (1; —2; -1). Hangwure:



1) KoopamHaThl BekTopa 11=3d—2D .
2) KOCUHYC yrna Mexay BekTopamu U u b

4. [laHbl BEKTOPbI b (-20; 10; =15) n c (a; =2; 3). Npwn kakom 3Ha4YEHMN a BEKTOPbI b mt .
1) KOnnMHeapHbl;
2) nepneHanKynsapHbI?

5. CocTtaBbTe ypaBHEHWe NNOCKOCTU, NnpoxoasLen yepes Touky C 1 nepneHankynsapHon npsmom
CD, ecnuC (4; 1; -1), D (7; -2; 5).

6. [aH kyd6 ABCDA,B,C.D,, pebpo kotoporo paeHo 1 cM. Ha anaroHanu A,B ero rpaHn oTMeTunm
Touky K Tak, yto AJKK : KB =4: 3.

CX

yepes BEKTOopbI C,B, , CiDyy

Ck

1) Bolpasute BekTop c,C .

2) Hangute mogynb BekTtopa
BapuaHT 4

1. Touka D — cepeguHa oTpeska FK. Hangute koopavHatbl Touku D n anuny otpeska FK, ecnu F
(6;-3;2), K(4;1; 4).

2. Toykn B u C cuMmmeTpuryHbl OTHOCUTENBHO Tovkn M. Hangute koopamHaTtel Touku B, ecnn C (9;
-5; 6), M (3; 0; -2).
3. [laHbl BeKTOpbI m (4;,-1;2)m L (-2; 1; 0). Hangure:

1) koopavHaThl BekTopa d=—2MM+51 .

2) KocuHyc yrna mexay sektopamu My M-

-

4. [laHbl BEKTOPbI a (1;-2;3)m c (7; m; 21). MNpwu kakom 3Ha4eHun m sektopbl & n C .
1) KonnNuHeapHs.I;
2) nepneHanKynspHbl?

5. CocTtaBbTe ypaBHEHUE NNOCKOCTKM, NpoxogsaLlen yepes Touky D 1 nepneHaukynsapHon npsimom
DM, ecnn D (-3; 20; —4), M (9; 24; 16).

6. Jan ky6 ABCDA,B,C,D,, pebpo kotoporo pasHo 1 cM. Ha gnaroHanu AC ero rpaHu oTMeTunm
Touky F Tak, yToAF : FC =3 : 7.

B,F yepes BeKTopbI B, A, : B.C, 4 BB

BF

1) Bbipaaute BeKkTOp

2) Hangute mogynb BekTopa



NM3Ne4 KoHTponbHas paboTta Ne4

Tema: OcHOBbI TPUTOHOMETPUM

I.[e.m;: OLICHUTDH 3HAHHA YUalIUXCs, BBIABUTH HCIOUCTHI TP U3YYCHUHN MaTCpraia

Bapwanr 1
B1l. Hailaure 3HAYCHMUE BhIpaXeHUs

31g45° — /3 ctg 60° + 4sin 30°.
OrBerT:

B2. Buiuycamre 3HAYECHHUE BBIPAXKCHHUA
%cos% — 7sinm + ﬁsin% + 2ctg-§4£.

OrserT:

B3. Haitaure snauenme suipaxenus 82 (cos’ x — sin’x) npu

=B
8"
OTrseT

B4. BuiyMciaure 3HAYCHHE BhIPAXEeHHS lScos(-’l-:- - a). eCciM

cosa--l—zuae(—5°0)
13 i 1

OrseT:

C1. MUaBecTHO, trmclg(g - a) =-3na e (g—. 1:). Haltaure

COS QL.
OTrserT:

3sin® x — 2sinxcosx + |

C2. Haiaure 3HAYCHUEC BHIPAXKCHMS 3 ’
2cos’ x +sinxcosx + 3

3sinx + cosx 7
CCAH U3BECTHO, YTO -

sinx + 2cos x

OrBeT:

16




Bapuanr 2

B1. Haitinre 3navucHue spipaxeHms
Sctg45° - J31g60° + 8sin 30°.

Orser:
B2. Buaucaure 3HaYCHHE BRIPpAKCHMS
%sing + 84:015—’2E . 3J5.cos% "+ Sts%’f-.

OrnerT:

B3. Haitanre snauenne suipaxenns 8/3(sin’x — cos’x) npu

Xﬂ‘ﬁ.
OrserT:

B4. Buuncaure snaucHue suipaxenus 26sin ( g + a). ecnm

sinan-iuae(m:;—n]
13 2 )

OrseT:;

C1. HU3secTHO, YO tg(g» - a) =-2H0€E (-12!-; 0). Haiaure

sina.
Orner:

2
C2. Hailnute 3HaueHue BHIpaxeHmns 28‘? x+sinxcosx+3
cos’ x + 2sinxcosx + |

sinx + 2cosx 5

CCJIM MIBECTHO, MTO e 2 S
2sinx +cosx 4

OrserT: b4

17



M3Ne5 KonTtponbHas paboTta Ne 5

Tema: TpuroHomeTpudeckune yHKUUN
HeJIL: OLCHUTDH 3HAHHUA YHAIIUXCA, BBIABUTb HCAOUYCTEI ITPU U3YUCHUN MaTCpUualia
Bapwanr 1

B1. BLMHCIHTE JHAYCHUC BHIPAKCHMHA

ﬁcoss—:- - BIg;clgE- + 7sfitg%.

.
Orsger
B2. YnpocTure BuipaxeHue

asin’(izE + 30) + 3 +sin’ 3a.
Orser:

B3. Haitaure nanGonsiuee ueoe sHaueHHe pyHKunm

y= 8.Jsin(7x - %) +1,9.

Orser

B4. Halluure HAMMEHLILCE SHAYCHHE DYHKLMH

y= 4cos(x + -S-EJ

12
HAO 3xe[§-’5'|—?—§
pe 2 12
Orsem
BS. WUasectio, yrosino = -:—; o (%—7}— 2125) Ha#aure
16tga.
Orser:

B6. Haiamre HauMeHbiuvil NONOXHTCARHLIH KOPEHL ypan-

HEHHS
W n
sin| — - = | = V2.
2~sin(12 6) 2

Orser =




B7. Ucnonbays rpadmk HyHKUMM ¥ = COSX, ONPEACIUTE YHC-
J10 KOpHEN YpaBHEHHA (X COSX = SinX + COs 3x HAa OTpeske
[0; 2x].

Ay
1

OTrser:

A

C1. BoyHC/IHTE 3HAYCHHE BLIPAKEHMS
2cos’ (@ —270°)  2sin’ (o - 90°)
sin? (0 +90°)~1  cos™ (@ +270°)~1

OTserT:

C2. Haiizure ocHOBHOM nepuoa hyHKIIHH

. (x = X = X =
=7 e | AR Tk
¥ sm( ) 3cos( 7) 3tg( + ]

OTseT:

C3. U3 uncen sin® (tg-:—:) + cos’(tg%) utg’ :—: BEIGepHTe
Goneuree.

OTser




Bapuanr 2

B1. BuuucauTe 3Ha4eHHE BHPAKEHUA

~/2’sin-7-;E . 7tg-§-ctg-§ - chts-g.
OrtseT:
B2. YnpocTHre BeipaXeHHe
cos’ (1;- + 20) +8 +cos’ 2a.
OrseT:

B3. Haiiiure HauMeHbLUEE LEI0E 3HAYCHHE PYHKIHM

y= 7.Zcos(Sx + %) +2.4.

OrseT:

B4. Haiture Hanbonbuiee 3HageHHe QyHKIMK
=+ 5)
y=06sin| x +—

12
Ha OTPE3Ke 5—“'———”“]
4’12/

OrseT:

BS5. HaBecTHO, yTo Sina = -—:—§ HoE (—%"; - 2%'5) Hai-
auTe 20tga.

OrseT:

B6. Hattnure Hanbonsluuit oTpHUaTeIbHblH KOPEHb ypas-

HCHMA
™ =
2005(1—2- + 3] = ‘[5.

OTeBeT:




B7. Ucnons3ysa rpadux GyHKUMH y = Sinx, ONPENeIuTe YHC-
JI0 x?puen YPaBHEHMS (g X COSX — Sinx = 8in 2x HAa OTpe3kKe
x Tn

OTseT:

C1. BoMMCIHTE 3HAYCHHE BHPAXCHUS
sin’ (& + 270°) 4 cos’ (o +90°)
cos™ (a-90°) -1 sin~*(a-270°)-1

OTBeT:

C2. Haitaure ocHOBHO#H nepuoa GyHKUHH

(x = X =n X =n
e 33"‘('5+7]-ZCOS(—3-—3']+~/5-18(—5-+§-}

OTseT:

C3. U3 uncen sin’(tg:—;J + cos”(tgﬂt-) utg’ Ax BhiGepuTe
Bosblee.
OTtserT:

27



I13Ne6 KonTposbHasi padora Ne6

Tema: Beruricnenne mpou3BOIHBIX (DyHKITHIA

I.[e.m;: OLICHUTDH 3HAHHA YUalIUXCs, BBIABUTH HCIOUCTHI TP U3YYCHUHN MaTCpraia

Bapuanr 1
B1. Halaure 3nauenme npoussoanoit hyHxumu

y=T+ 4" - Scosnx + 8
B TOUKE X, = |,

Orser:

B2. BuuucauTe 3HaYCHHE IPOHIBOAHON (DYHKLMKH

yg!x-l!’

x4

B TOMKE X, =~],
Oreer:

B3. Toa xakum yraom (8 rpaaycax) rpaduk dyHKuMH
1
y= ssin 3x npoxonuT yepes Hauano KoopauHar?

OTrser:

3
B4. Pewnre ypasuenue f”(x) = g'(x), ecam f (x) = %-& 5
Hgx)=x-x+1.
Orper

Cl. ;-lannmc NPOM3BOIHYIO DyHKUMM y =sin’ (2x — 7) B TOuKe
x°= .

Orner:

C2. B KaKHX TOYKAX X HAZIO POBECTH KACATEIBHME K rpadmky
bynxumn f(x) = 2"+ 3x’ Tak, 4T06K 3TH KacaTe/bHbIe GhUIH
NapuLIeIbHB IPAMOA y = | 2x — §7

Orser;




Bapwanr 2
B1. Haiinnte 3HayeHue npon3BonaHoM HyHKUMK

y=5-2+3cosmx +2
BTOYKE Xy = |:

OTtseT:

B2. BuvWcauTe 3HaYCHHE NPOU3BOAHON DYHKUHH

(x-1)

x'+1

y:
B TOYKE X, =1,
OtseT:

B3. IToa xakuM yraom (8 rpaaycax) rpaduk QyHKUHH

P= iz—:’-sian MPOXOMT Yepes HAYan0 KOOpAHHaT?

OTBeT;

3
B4. Pewure ypasrenue f'(x) = g’(x), ecau f(x) = % -2

HEg(x)=3"-9x+7.
Orser:

C1. Haamre nponssonHyio hyHkimu y=sin’ (4x + 5) B Touxe
xXy=~1.
OTBeT:

C2. B KakuX TOYKaX X HAZO NPOBECTH KACATELHBIE K rPpadmKy
dyskumm f(x) = 2 + 3x° TaK, YTO6K ITH KacaTeNbHbIC GHUTH
napauie/ibHel NPIMoK y = 36x + 7?7

Orser

57



II3Ne7 KonTpoabHasi pabora Ne7

Tema [IpousBoaHas GyHKIMH, €€ TPUMEHEHHE

He.]'[b: OLCHUTDL 3HAHHUA YHAIIUXCA, BBIABUTH HCAOYCTHI TP U3YYCHUU MaTCpHaJIa

Bapwanr 1

B1. Hafluure UiMHy npoMexyTka yousanus GyHkumnn f(x),
POM3BOAHAN KOTOPOH HIOOPAXEHA HA PHCYHKE.

1 J(x)

|

== NZ L

OrseT:

B2. OnpeaeanTe TOMKY MaKCHMyMa QyHKIHK
y=(x-4)x-1).

OrserT:

B3. Haftaure pasHoCTh MEX1Y MAKCHMATBHLIM H MHHHMATb-
HBIM IHAYCHUAMH QYHKUHH y = ?31—1

Orser:

B4. [Mpy KakoMm MOJOXKHUTEALHOM 3HAYCHHH @ YPABHCHHC
¥ = 6 + a =0 uMeeT poBHO 1Ba KOpHs?

Orpem

C1. Haflanre TOUKH 3KCTpeMyMa QyHKIMH
2
x

='T__"‘|2-
x‘+5x -6

)‘

Oreer:

C2. Halnure npoMEeXYTKH BO3PACTAHMA DYHKIIHH
y = 2sin5x - 2J3cosSx + 5.

OrseT:




Bapmnanr 2

B1. Haltnure UMKy npoMexyTka Bo3pacTanus QyHKUMM
J(x), npon3soaHas KoTopoi H306pAXEHA HA PHCYHKE,

a1l
]

B2. Onpenenure ToO4KY MEHHMYMA QYHKUMH
y=(x=7%1-x).

Orper

OrpeT:

B3. Halaure pasHOCT: MEXIY MAKCHMATBHBIM K MUHHMAIb-

X
HBIM SHAUCHMAMK QYHKUMMK y = -m.

Orner

B4. JIB’“ KAKOM OTPHUATEILHOM IHAYECHHM @ YPABHEHHE
¥’ = 3¢ — a = 0 umeeT POBHO Z1Ba KOPHA?

Orser:

C1. Haftaure ToukH skeTpeMyMma GYHKLHH,
7x?

:_ —8.

x“+2x-3

Orner:

C2. Haiamre npomexyTk yOuBaHus QyHKUHM
y = 4sin % - 4J5cos§ +3.

OrseT:

61




I13Ne8 KonTpoJsbHasi padora Ne§

Tema: «MHOrorpaHHUKN»

I_[e.m,: OLICHUTDL 3HAHHUA YHAIIUXCA, BBIABUTb HCAOYCTEI ITPU U3YUCHUN MaTCpUualia

BapwuaHT 1

1.B npaBunbHOM NpsAMOYrofibHOM Napannenenvneae nnowaab OCHOBaHNA paBHa 64 cm2.
HOnaroHanb 6okoBow rpaHn paBHa 10 cM. HaWTK AMaroHanb NPAMOYrofbHOro Napannenenuneaa.

2.B npaBunbHoOM TpeyronbHOM NMpaMmmae CTopoHa ocHOBaHMs paBHa18 cm. [innHa pebpa paBHa 15
cM. Hantn nnowaab 60KOBOW NOBEPXHOCTM NUPaMUAbI.

3. B npaBunbHOM yCce4YeHHOM YeTbIPEXYTONbHON NMpamMmuae CTOPOHbl OCHOBAHUS paBHbl 2CM. U 8cM,
a nnowaab ceveHns nMpaMmmabl NAOCKOCTbIO, NPOXOoAsLen Yepes ABa OokoBbIX pebpa, He
npuHagnexalunx ogHom rpaHu, pasHa 20 cm2. Hangute o6bem ycedeHHON nupamuibl.

BapuaHT 2

1.B npaBunbHOM NpsAMOYrofibHOM napannenenuneae nnowiagb OCHOBaHUA paBHa 81 cm2,
HnaroHanb 60OKOBOW rpaHun paBHa 15 cM. HaNTWU AnaroHanb NPSMOYrofbHOro Napannenenunena.

2.B npaBunbHoM TpeyronbHOM NMpaMmMae CTopoHa ocHOBaHMS paBHal12 cm. [AnvHa pebpa paeHa 10
cMm. HanTtm nnowaab 60KOBOWM MOBEPXHOCTM NMpaMuAbI.

3. B npaBunbHOM yce4YeHHOW YeTbIpeXyrofibHOM nnpamMmmnae CTOpOHbI OCHOBaHMUS paBHbl 3CM. U 5CM,
a nnowagab cevyeHus NMpamMuabl NIIOCKOCTbIO, MpoXoasilien Yepes ABa 6okoBbIX pebpa, He
npuHagnexalunx ogHomn rpaHu, pasHa 16 cm2. Hangute o6bem ycedeHHON nupamuibl.

BapwuaHT 3

1.B npaBunbHOM NpsAMOYrofibHOM napansnenenvneae nnowaab OCHOBaHNA paBHa 64 cm2,
HnaroHans 6okoBon rpaHun pasHa 10 cM. HaNTW AnaroHanb NPSMOYrofbHOrO Napannenenunena.

2.B npaBunbHoOM TpeyronbHOM NMpaMmMae CTopoHa ocHoBaHMs paBHa18 cm. [innHa pebpa paBHa 15
cm. Hantm nnowaab 60KOBOWM MOBEPXHOCTM NMPaMUAbI.

3. B npaBunbHOM yCceYeHHOM YeTbIPEXYrofibHOM NMpaMmnae CTOPOHbI OCHOBaHMS paBHbl 2CM. U 8cM,
a nnoLaab ceveHus nupammuabl NITOCKOCTLI0, MPOXOAsLLEN Yepes ABa 60KoBLIX pebpa, He
npuHagnexalmnx ogHom rpaHu, pasHa 20 cm2. Hangute o6bem ycedeHHON nupamuibl.

BapwuaHT 4.B npaBunbHOM NPSMOYrofibHOM napannenenuneae nnollaab OCHOBaHWs paBHa 81 cm2.
HnaroHanb 6OKOBOW rpaHun paBHa 15 cM. HaUTU AnaroHanb NPSIMOYrofibHOro Napannenenuneaa.

2.B npaBunbHoM TpeyronsHOM NMpaMmmae CTopoHa OCHOBaHMA paBHa12 cm. [InuHa pebpa pasHa 10
cM. Hantn nnowaab 60KoBOM NOBEPXHOCTM NUPaMUAbI.

3. B npaBunbHOM yCeYEHHOW YeTbIPEXYTONbHON NMpaMmnge CTOPOHbl OCHOBaHMWS paBHbl 3CM. U 5¢cm,
a nnowaab ceveHns nMpaMmmabl NAOCKOCTbIO, NPOXOoAsLEen Yepes aBa 6okoBbIxX pebpa, He
npuHagnexawmx ogHon rpaHu, paBHa 16 cm2 Hangute o6bem ycevyeHHon nupamuibl.

BapuaHT 5

1.B npaBuibHOM NpsAMOYronbHOM napannenenuneae nnowagb OCHOBaHUSA paBHa 64 cm2.
HnaroHanb 6okoBown rpaHn pasHa 10 cM. HaWTK AMaroHanb NPAMOYrofbHOrO Napannenenuneaa.



2.B npaBunbHon TpeyronsHoOM NnpaMmuae CTopoHa ocHoBaHus paBHa18 cm. [innHa pebpa pasHa 15
cM. Hantn nnowwaab 60KOBOM NOBEPXHOCTM NUPaMUAbI.

3. B npaBunbHOM yCe4YeHHOM YETbIPEXYTONbHON NMpaMmnae CTOPOHbl OCHOBaHMWS paBHbl 2CM. U 8cM,
a nnowaab ceveHns nupaMmmabl NOCKOCTbIO, NPOXOAsLLeln Yepes ABa 6okoBbIX pebpa, He
npyHagnexawmnx ogHom rpanHu, pasHa 20 cm2. Hangute o6bem ycedeHHON nupamuabl.

BapuaHT 6

1.B npaBunbHOM NpsAMOYrofibHOM nNapannenenvneae nnowaab OCHOBaHNA pasHa 81 cm2.
HnaroHanb OOKOBOW rpaHun paBHa 15 cM. HaNTU anaroHanb NPSIMOYrofbHOrO Napannenenvnea.

2.B npaBunbHoM TpeyronbHOM NMpaMmMae CTopoHa ocHoBaHMSA paBHal12 cm. [nvHa pebpa pasHa 10
cM. Hantn nnowwaab 60KOBOW NOBEPXHOCTM NUPaMUAbI.

3. B npaBunbHOM yceyeHHOWM YeTbipexyronbHOM NupaMmmae CTOPOHbI OCHOBaHUSA paBHbl 3CM. U 5cMm,
a nnowagab ceveHus NMpamMmabl NIIOCKOCTbIO, Mpoxodsiiien Yepes ABa 6okoBbIX pebpa, He
npuHagnexalunx ogHomn rpaHu, pasHa 16 cm2. Hanaute o6bem ycedeHHON nupamuibl.

I13 \e9 KonTpoabHasi padoTa Ne9

Tema: MHOrOrpaHHHKY U Te€Na BpalleHUs

He.]'lb: OLCHUTDH 3HAHUA ydallluXCs, BBIABUTH HEAOYCTHI ITPHU U3YUYCHUN MaTCpUuajia

1. Y napannenenunena Tpu rpaHn nmerT nnowanun 2m?, 4 v 5 m?. Yemy paHa nonHas
NnoBepXHOCTb Napannenenuneaa?

2. OcHoBaHuve NnpaMmmabl — NPSIMOYrofibHUK CO CTOpoHamu 9 n 12 cM, Bce GokoBble pPEGpa
paBHbl 12,5 M. Haignte 06bEM Nupammngp.

3. BebIcoTa npaBunbHON YeTbIPEXYronbHOW NMpamMuibl paBHa 7 cM, a CTOPOHa OCHOBaHUA 8 cm.
HarnguTe 6okoBoe pebpo.

4. OcHoBaHVe Nupamnabl — NPSIMOYTOSIbHUK CO CTOpoHamu 6 cm 1 8 cm. Kaxxgoe 6okoBoe
pebpo nupamuapl paHo 13 cm. BeluucnuTe BbICOTY NMpaMuabl.

5. Kyua wwebHs nmeeT KOHMYeCKyto hopmy, paguyc 0OCHOBaHMS1 KOTopor 4 M, a obpasytowas 5
M. Hangute oO6bEm LebHs.

6. HanTtu nnowanp ceveHns wapa pagnycom 25 cM nioCKOCTbIO, NPOBEAEHHON HA PacCTOAHUN
20 c™m oT ueHTpa wapa.

7. OGbém wapa paBeH 2881 gy, HaiiguTe nnowaab NOBEPXHOCTU LWapa.

8. Tnowaab 6GOKOBOV NOBEPXHOCTU KOHYCa paBHa 1541 CM2, a nnowlagb ero oCHoBaHUA Ha 6

11 cpe menble. Hangute o6bEM koHyca.

9. Paguyc umnuHgpa paseH 5 cm, nnowanb 60KOBOM NOBEPXHOCTU BABOE OorbLUe NoLwaam
OCHoBaHus. Hangute o6b€m uunuHgpa.

10. MnocKoCTb NPOXOAMT Ha PacCTosHUM 6 CM OT UeHTpa wapa. Pagnyc ceyeHus paseH 8 cm.
HanauTe nnowanbs NnoBepXHOCTU Liapa.

11. MNnowagb 0CeBOro ceveHus LMnMHapa paBsHa 64 cm2 HanamTte nnowanb ero 60koBon
NOBEPXHOCTH.



12. Hantn o6bEm Tena, Nony4eHHOro Npu BpaLLeHUn NPsSIMOYrofibHOro TPEeYrosibHMKa ¢

o
rMNOTEHY30M 24 CM 1 OCTPbIM YIIIOM 30 BOKPYr MeHbLUEro kateTa.
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12. 3
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22.

-

(
b)j(l—g)“dx
(

108sin 6x dx
23.

!
a)j2
b).l[(7—5x)dx
24. '([ OS 2X

b) j (4x° + 6x)dx
’5 a)i(5x4—6x2)zlx
b)£9«/8x—5dx



3aaHus I CAMOCTOSITEILHOTO PelIeHNs :
1.Halinute paccTossHuE, TPONAEHHOE MAaTepUAIbHOM TOYKOM 3a 2 C. OT Havasia
JBUKEHMS, €CIIM CKOPOCTh 3ajaHa Gopmyiioit V(t )=2t3- 4142 .
2.Touka JBHXKETCS BIOJb MPSMOI CO CKOpocThio V(T )=2+ﬂ%.. Harignre myth

NPOIIEHHBIN TOYKON B IPOMEXYTOK BpeMeHH [2; 7]

3. CKOpOCTb TOYKH, ABUKYILEHCS IPAMOJIMHEWHO, 3a]aHa ypaBHEHUEM v=241- 612,
M/C. BBIUMCIINTE: TTyTh, IPOWUICHHBIM TOYKON OT Hadasia JBUKEHUS JI0 €€

OCTaHOBKH.

4. Beruucnuth paboTy, COBEPIICHHYIO MPU CKATUU MPY>KUHBI HA 6 CM, €Clu JJis

pacTsiKEeHUs €€ Ha 1cM HYXHO NpUIIoKUTh cuiny B 10 H.

5. JluHeliHas TIIOTHOCTh HEOJHOPOIHOTO CTEPIKHS M3MeHseTcs 1o 3akoHy p(1)=8
I+1 (mmoTHOCTE U3MepsieTcs B Kr/M). Haliure Maccy cTepskHs, €CiM ero JJIMHA

paBHa 50cM.

M3Ne11 KoHTponbHasa pabota Ne11

Tema: CteneHun u kopHu. CTeneHHast hyHKLMS

]_le.]]b: OLICHUTH 3HAHUSA YUAIIUXCS, BBIABUTb HECAOYCTHI ITPU U3YUCHUN MaTCpUajia

Bapuanm 1

Yacmb 1

3adaHus ¢ ebi6bopoM 00HO20 npaeusibHO20 omeema

'Fc._+3.
1. BeinonHute gencreus:

A) 107 B) ilk:_;

T
L e e
2. Bbeluucnure: |.9 .| |4 _|

1

g
3. Ynpoctute BblpaxeHue: &

A) 1; B) 2;

4. Hangnte 3HayYeHue BbIpaXKeHUA: 4“4+ npu

el |

LT

C) 1sc";

C) 5,5;

C)0,7;

=1
I
1
| =

D) IEc:_; E) t&7,
D) 3. E) 8.
D) &; E) &,



C)3; D) 4;

F

5T

5. YnpocTtute BbipaxeHue: 107

A)E 2 B)S ™27 C)s” 27, D) 107,

Yacmb 2

3adaHus, mpebyrowjue KpamkKo20 omeema

P-2E 0
1. Bbluucnure: 5
2. HaliguTe 3HauyeHue BbpaxeHus:: ¥ B4 -24.2] -3

Yacmb 3
3adaHue, mpebyroujee pazeepHymoz20 omeema

HaiguTe 3HayeHue BblpaXeHus npy m = - 5

1|
-y

[mrst mTot||mm

- -

_m._—l mT+1 /1

BapuaHm 2

Yacmb 1

3adaHus ¢ ebi6bopoM 00HO20 npaeusibHO20 omeema

i o |
1. BeinonHute gencreus: L
A) 17 B) 16", C) 1, D) 107,
2. BblumcnuTe:
-1
A) T B) 8.5; C) 10; D) 12;

3. YnpocTtute BblpaxeHue: 7

A) 1,6; B) 9; C)™: D) 7';

E) 16.

E)5°.

E) &,

E) 9.

E) 7.



i=-

1] =

4. Hangnte 3HayeHme BbIpaXeHUs: ¥ 3~ npu

A) 4,5; B) 7. C) 3, D)9
_15 [E_s- |
5. Hangute 3Ha4YeHue BbIpaXXeHUs: .3 /
A) -460; B) -100; C) 260; D) -250;
Yacmb 2

3adaHus, mpebyrowue Kpamko20 omeema

B-3846+38

1. Bbluucnure: K]

1. Haipgute 3HaueHWe BblpaxeHust: Y242 -5/ +/58+2042.

Yacmb 3
3adaHue, mpebyroujee pazeepHymoz20 omeema

Hangute 3HayeHune BblpaxkeHusa nppa = 16,8 =9

ai-a" a@'+a’ | da-daTa’

I13Ne12 Konrposnbnas padora Nel2

Tema: NokasaTenbHas QyHKLMSA

IIe.m;: OLCHUTH 3HAHUA YHAIIUXCs, BEIABUTH HEJOYCTHI ITPU U3YUCHUHN MaTepuajia

Bapuanm |
1. PewwuTb ypaBHeHue:

E) 350.



1. PelunTb HEpaBEHCTBO

2. Pewwutb cuctemMy ypaBHeHWU

1. PewwuTb HEpPaBEHCTBO:

o ,!'r:—l
P = =
1) 5.0 i3

.T'
-

75 43,77 =27 4327

1. PewwuTb ypaBHEHUE

2x 2% x
A . .l — 0.7
2. Pewwte ypaBHeHue: 4-57+5-47=5-20

ypaBHEHUA nnn cymmy KOpHeIZ, €CIMN NX HECKOJ1bKO.

. B otBeTE YKaXunte KOpeHb

I13Ne13 KonTpoJsbHas padora Nel3

Tema: Jlorapudmsl. Jlorapudmudeckas GyHKIus
Llesb: OLEHUTD 3HAHUS YYAIIUXCS, BEISIBUTH HEJOYETHI IIPU U3YUCHHH MaTepralia

3log; 2-log, 24

1. Beruucaurs:
log. 3+log, 9

logs 27-21og: 3

2. Haiitm x: 1gx = - .
logs 45+logs 0.2
3. YOpocTuTh BBIpaKEeHHUE: 81s72"°8 % 4 glogiase
4. TIponorapudmupoarh Beipaxkenrne 10 *a*b>cz mo ocHosanuio 10.
5. CpaBHUTE:
A) 5200 H 2500 ,
B) log, V2 u log, i :
B)log; 2 +log, 7 u log, (2 + 7).
Brruucnure:
1 BapuanT 2 BapuaHT 3 BapuaHT
1) logs160,5; 1) loge4(1/16); 1) log.8’;

2) 100'9\@; 2) 5610952 ; 2) 360’540%\@ ;




) 94 3) 194 3) l93+1927

lg64—1g8 " lg16 —1g8" lg9

4 BapuaHT S BapuanT 6 BapuanT

1) 1090.,0,08; 1) 1g0,01; 1) logs0,04;

2) 49;+Iog7 2 . 2) 4'092 3+2log, V3 : 2) O,Ollgx@ ;
W27 1 3) 1-1g°3 3) log, 64

3) glg o Ig30 log, 16

7 BapuaHT 8 BapuanT 9 BapuaHT

1) log ,8; 1) '09f27; 1) log, — :

2) 25|Og5 3-log,5 27 . 3 3 243 ’

3) l98+1g18 2) 100/975+1910. 2) 10001910195 .
2lg2+1g3° 3) log,16 3) log;8  log, 27

log,4 log,16  log, 9

I13Ne14 KonTpoubHas padora Nel4

Tema. DaeMeHTEI KOM6I/IHaTOpI/IKI/I, CTaTUCTUKHU U TCOPUU BGPOHTHOCTeﬁ

]_le.]]b: OLICHUTH 3HAHUSA YUAIIUXCs, BBIABUTb HEAOYCTHI ITPU U3YUCHUN MaTCpUajia

1. B cny4aiiHOM 3KCnepvMeHTe CUMMETPUYHYIO MOHETY BpocatoT Tpwxabl. Hangute
BEPOSITHOCTb TOro, YTO Open BbiNaAeT POBHO OAUH pas.

]
:8 = P:—
rR=8m=3 -

3
=3=03%.
1. B cnyyanHoM akcrnepumeHTe GpocatoT Tpu urparnbHble KOCTU. Hanaute BepoATHOCTb TOrO,
4YTO B CyMMe BbinageT 16 o4koB. Pe3ynbTaT OKpyrnuTe 4o COTbIX.

PeweHue. ==21& 16 = 4+6+6(3 kombuHauun), 16=5+5+6 (3 kombrHaumu), Bcero 6, T.e. m = 6.

1. ®Pabpwka BbinyckaeT cymku. B cpegHem Ha 130 kadeCTBEHHbIX CYMOK NPUXOONTCA NATb
CYMOK CO CKpPbITbIMW ,D,eq)eKTaMI/I. Ha|7|,qv|Te BEPOATHOCTb TOro, 4YTO KynneHHada CyMKa
OKaXeTCs Ka4eCTBEHHOW. Pe3ynbTaTt OKpyrnute 4o COTbIX.

m 130
n=130+5=1% m=13, P=—=1-=0980%3. - 158
1. [Be gabpukun BbiNycKaOT OOMHAKOBbLIE CTEKNA ANnst aBTOMOOMNbHBIX dhap. MNepeasa dabpuka
BbinyckaeT 45 % aTux ctekon, BTopasi — 55 % . Mepsas dhabpuka BbinyckaeT 1
T OpakoBaHHbIX CTEKOS, a BTopasd — 5 % . Hangute BEPOSATHOCTb TOrO, YTO Cy4YanHo
KynrieHHOEe B MarasmHe CTEKINO OKaxeTcsl OpakoBaHHbIM.



P=0,45 0,01+0,55 0,05 =0,0045 + 0,0275 = 0,032,

1. B asponopTe ABa 0AMHAKOBbLIX aBTOMaTa npogatoT Kode. BeposiTHOCTb TOro, YTo K KOHUY
OHS B aBTOMaTe 3akoHUYnTCA Kode, paBHa 0,4. BeposiTHOCTb TOro, YTo Kodhe 3aKoHUMTCA B
obounx aBTomMaTax, pasHa 0,2. Haante BEpOATHOCTb TOrO, YTO K KOHLY AHSI KOhbe oCTaHeTCs
B 0OoOMx aBTOMAaTax.

CobbiTne A={Kofe R Xons Ou 8 0dno aemeantame |, Pl =04 +04 -02 =08 BepOﬂTHOCTb COGbITI/ISI,
npoTtmeononoxHoro A paeHa 1 — 0,6 = 0,4.

1. Ha pucyHke nsobpaxéH nabupuHt. Nayk 3anonsaet B NabupuHT B Touke «Bxoay.
Pa3BepHyTbCa 1 NON3TU Ha3ag nayk He MoxeT. Ha Kaxaom pasBeTBreHun nayk BbibnpaeT
nyTb, NO KOTOPOMY eLLé He non3. Cuntas BbIOGOP AanbHENLEro NyTh Cry4YanHbIM,

onpegennTte, C KAKON BEPOSTHOCTLIO Nayk NPUAET K BbIXoay A

A | A

4 | b Broooa, O

Broooa, &

Bana *

Broooa, [

By B P=C o o o= —=0EXE

BapuaHT 2

1. B cnyvaiiHoOM 3KCNepuMeHTe CUMMETPUYHYI0 MOHETY BpocatoT Tpwkabl. Hangute
BEPOSITHOCTb TOrO, YTO Open BbiNageT POBHO ABa pas3a.

1
n=3_,ﬂ‘r=l:" =3_'=5:|P=1=

3
a1 e

(oop, opo, poo)
1. B cnyyanHom akcnepumeHTe GpocatoT ABe urpasbHble KOCTU. Hanante BeposTHOCTb TOrO,
4YTO B CyMMe BbInagdeT 2 o4ka. Pe3ynbTaTt okpyrnute 4o COThIX.

n=3§ m=1 P=%= %:D,EE?’F‘F... - 0,03,
1. ®dabpuka BbinyckaeT cymku. B cpegHem Ha 110 Ka4eCTBEHHbLIX CyMOK MPUXOAMTCS LLIECTb
CYMOK CO CKpbITbIMK AedekTamu. HanguTte BepossITHOCTb TOrO, YTO KyMnJieHHas CyMka

OKaXXeTCsl Ka4eCTBEHHOMN. Pe3yanaT oKpyrnnute A0 COTbIX.

_ - _ L
n=10+6=116, m=1l0, P=—=7o=094607. -0 %
1. [Be gabpukun BbiNycKaoT OOMHAKOBbLIE CTEKMNa ANnst aBTOMOOMMbHBIX dap. MNepeas dabpuka
Bbinyckaet 70 % atux ctekon, BTopast — 30 9 . Mepeasi pabpuka BbinyckaeT 3
Y& BpakoBaHHbIX cTekon, a BTopast — 1 % HaiiouTe BeposiTHOCTb TOrO, YTO CRyYalHO
KyMnneHHoe B Mara3uHe CTEKNO OKaeTCH OpakoBaHHbIM.

P=07-003+0,3-001=0021+0003=0,004

1. B asponopTy ABa 0AMHAKOBbLIX aBTomaTa npodatoT kode. BepoAaTHOCTb TOro, YTO K KOHLY
AHS B aBTOMaTe 3akoH4YnTCs Kodbe, paBHa 0,25. BeposTHOCTb TOro, YTo Kohe 3aKOHYMUTCH B
oboux aBTomaTax, pasHa 0,16. Haramte BEpOATHOCTb TOrO, YTO K KOHLY AHSA Kode
ocTaHeTcs B 0boux aBTomaTax.

CobbiTue A=\Kofe srorqumo xomA w8 cdnon aemaremmie |, B A/ =025+025-0,16 =0,34. BepOFlTHOCTb CO6bITI/IF|,
npoTtusononoxHoro A pasHa 1 — 0,34 = 0,66.

1. Ha pucyHke nsobpaxxéH nabupuHT. lNayk 3anonsaeT B nabupuHT B Touke «Bxog».
Pa3BepHyTbCa 1 NON3TU Hasag nayk He MoxeT. Ha kaxaom pa3BeTBneHuu nayk BoibnpaeT
nyTb, NO KOTOPOMY eLLé He non3. Cuntas BeIOOP AanNbHENLWEro NyTh Cry4YanHbIM,
onpeaenuTe, ¢ Kakoi BEPOATHOCTLIO Nayk NpuaéT k Beixoay C .



\l..-l"L .r_-"'\|‘,-.l;k{'{——} Baxioa

Braxoa O
Brooa B

Broea A&

' 1
Brooa [ P=—__ _=_E=|:!I|:E$_

BapuaHnT 3

1. B cnyyanHOM 3KCMepUMEHTE CUMMETPUYHYIO MOHETY BpocatoT YeTbipexabl. Hanante
BEPOATHOCTb TOr0, YTO OPEsT HE BbINagdeT HU paay.

n=lfm=1 P=%= = 0,675,

L
3

1. B cnyvaiiHoM 3KkcrnepumeHTe GpocatoT Tpu UrparnbHble KOcTW. Hanante BeposiTHOCTb TOrO,
4TO B CyMMe BbINageT 7 o4koB. Pe3ynbTaTt okpyrnunte 4o COTbIX.

PeweHne. =216 7 = 1+3+3 (3 koMmOMHauun), 7=1+1+5 (3 koMOMHauun), 7=2+2+3 (3 koMOMHaUUN),

=L

: = 0EIH... = 0,07

_m
R

12
=1
|-.J|'-"'

7=1+2+4 (6 kombuHaumn), scero 15, T.e. m = 15. F

1. ®abpuka BbinyckaeT cymku. B cpegHem Ha 110 ka4eCcTBEHHbIX CYMOK NpMXoauTCs NsTb
CYMOK CO CKpbITbIMU AedekTamu. Hangnte BeposiTHOCTb TOrO, YTO KynfeHHas cyMka
OKaXXeTCs Ka4eCTBEHHOW. Pe3ynbTaT OKpyrnuTe 40 COTbIX.

m 1

n=10+5=115 m=110, P=—= E:qsssm..u,ss.

1
1. [Be ghabpuku BbiNycKalOT OOMHAKOBbLIE CTEKNA ANst aBTOMOOMNbHBLIX doap. MNepeas dabpuka
BbinyckaeT 45 % aTux cTekon, BTopas — 55 % . Mepsas dabpuka BbinyckaeT 1
Y% BpakoBaHHbIX CTeKon, a BTopas — 3 % . HaiiauTe BeposiTHOCTb TOrO, YTO CRy4YalHO
KyMnneHHOe B MarasuHe CTEKITO OKaXXeTcs OpakoBaHHbIM.

P =045 0,01+0,55 0,08 = Q0045 + 0,0 165 = 0,021,

1. B TOproBom LeHTpe ABa OAMHAKOBbIX aBTomMaTa npodatoT kode. BeposaTHOCTb TOro, 4To K
KOHLY AHS B aBTOMaTte 3aKoH4nTCH Kodpe, pasHa 0,2. BepoAaTHOCTb TOro, 4To kode
3aKoHunTCS B 060oMx aBToMatax, pasHa 0,16. Hangnte BepoATHOCTb TOrO, YTO K KOHLY OHS
Kodbe ocTaHeTcs B 000MX aBTOMaTax.

CobbiTne
BeposTHOCTb cobbITHSA, MpoTuBononoxHoro A pasHa 1 — 0,24 = 0,76.

1. Ha pucyHke nsobpaxéH nabupunt. Nayk 3anonsaet B NabupuHT B Touke «Bxoa».
PasBepHyTbCA 1 NON3TK Ha3ad nayk He MoxeT. Ha Kaxaom pasBeTBneHun nayk BelbupaeT
nyTb, NO KOTOPOMY eLLé He non3. Cuntas BbIGOP AanbHENLWEro NyTu cry4YanHbIM,

11 1
o . F==—=—=0X%
onpenenuTe, ¢ Kakoi BEPOATHOCTBIO Nayk NpuaéT K Beixoay A .~ 22 & o

BapwuaHT 4

1. B cnyyanHOM 3KCMepUMEHTE CUMMETPUYHYIO MOHETY BpocatoT Tpuxabl. Hangute
BEPOSATHOCTb TOr0, YTO Open He BbinageT HU pasy.

m_

1
=8Bm=lP=t=_
n=gm=l n &

=012,

1. B cnyyaiHOM 3KCrepuMeHTe BpocatoT Tpu urpanbHble KOCTU. HaliguTe BEpOoATHOCTb TOrO,
4YTO B cCyMMe BbinageT 16 oukoB. PesynbTaTt okpyrnute o cotbix. (0,03)



dabpuka BbinyckaeT cyMku. B cpegHem Ha 120 kayeCTBEHHbIX CYMOK NPUXoANTCS OEBATb
CYMOK CO CKpbITbIMK AedekTamun. HanguTte BepossTHOCTb TOrO, YTO KynJieHHas CyMka
OKaXKeTCs Ka4eCTBEHHOW. Pe3ynbTaT oKpyrnuTe 4o COTbIX.

[1Be habpuku BbINyCKaT OQNHAKOBLIE CTEKNA ANs aBTOMOOMNbHLIX dhap. MNepeas dabpuka
BbinyckaeT 70 %6 aTux cTekon, BTopas — 30 % . MepBas cabpuka BbinyckaeT 5

Y GpakoBaHHbIX CTekon, a BTopasi — 4 % . HaiauTe BEpOSITHOCTb TOrO, YTO CIy4ainHO
KynneHHOoe B MarasuHe CTEKIO OkaeTcs BpakoBaHHbIM.

P=07-0,06+0,3 004 =0,085+0,012 = 0,047,

1. B asponopTe ABa OAMHAKOBbLIX aBTOMaTta npoAatoT Yan. BepodaTHOCTb TOro, YTO K KOHLY OHS

B aBTOMAaTte 3aKoH4nUTCA Yan, paBHa 0,37. BeposATHOCTb TOro, YTO Yal 3aKOHYMTCS B 060MX
aBToOMartax, pasHa 0,2. Hangute BeposTHOCTb TOrO, YTO K KOHLY AHS Yal ocTaHeTcs B 000mX
aBToMaTax.

CoObITue

BeposaTHocTb cobbiTus, npoTnBononoxHoro A paesHa 1 — 0,54 = 0,46.

1. Ha pucyHke nsobpaxéH nabvpuHT. Mayk 3anonsaeT B NabUpUHT B Touke «Bxoa».

Pa3BepHyTbCS 1 MON3TH Ha3ag nayk He MoXeT. Ha kaxxaom pasBeTBrieHMN nayk BblbupaeT
nyTb, MO KOTOPOMY eLé He nona. CumTas BbIGOp AanbHeLWero Nyt cryyanHbim,
onpenenuTe, C Kakoi BEPOATHOCTLIO Nayk NpuaéT K Bbixoay A .

0,5
M3 Ne15 KoHTtponbHasa paboTta Ne15
Tema: YpaBHEHNS N HepaBeHCTBaA
He.]'lb: OLCHUTH 3HAHUA ydallIUXCs, BEIABUTH HECAOYCTHI ITPU U3YUCHUHN MaTCprajia
1. 3apanwue 1. PewuTe KkBagpaTHOE ypaBHEHME
1 5x—16 x+3=0 15.2 ¥ —11 x+5=0
5 5xX+2x—3=0 16.3 X —Tx+2=0
3 X—x—6=0 17. 5 —8x+3=0
4 3xX+5x-2=0 18, 4 X’ =9 x+2=0
5 4x—Tx+3=0 19, X +5x+4=0
6 Tx +4x—3=0 20, X —Tx+12=0
7 X —4x-21=0 21 X +8x+7=0
g 3x—4x+1=0 99 3 X —13x+4=0
9 Tx —9x+2=0 03 x—x =0
10. 3x =11 x+6=0 oa Tx—x'=0
11, 3x—x=2=0 o5 10 x+x =0




122X —=9x=5=0

26. 4 X — 3 x—6=0

13, X +2 x—80=0

27 3 X —2x—5=0

14, X =2 x—35=0

08 4 X +11 x=3=0

3apaHue 2. Pewnte KBagapaTHOe HepaBEeHCTBO

1. 2x°+7 x+350

15. 5 X34 x+2450

5 2x —x—1<0

16.

3 8x+7x—1<0

17. 12 © 420 x—=2520

4 4xX+16x+1550

18.3 ¥ —5x—2<0

5.5 X +42 x+16<0

19. 4 X' =12 x+9>0

6.9 x +15x—60>0

20. =T x+12=0

7 121 +8x+1<0

21. — X +2x+15<0

g 3IxX+5x—820

22.25 X +30 x+9<0

9 2 X —3x+10<0

23.

10. 2 X =5x+3>0

04 Sx—11x+6<0

11 8x—10x=320

o5 —9x +12 x—4<0

12. 4 Y—4x—3<0

26.6 X —Tx—29<0

13. 4 X +4x-320

27.15 X—29x-2<0

14. 12 X+x—120

og. —10 x"+4 x<0

3apgaHue 3. PewnTe nppaumoHansHoe ypaBHeEHNe

1 V27 +5x—2=x—6

15.

Jx+3=3—x

2 Jir—1=yx-2

16.

i+ ll=—x 431

ﬁ;'[x'?—x—flz-u'[x—fl

x+y2 X =T x+5=1

3. 17.
4 18. V' —6x—8=1+2x
5. V= xe1=y227 1 19. J4—6x—x=x+4
6. Yxr+l=x—1 20. Y —3x=x+3

7 Vo—4x—x'=x+4

21.

‘.,'[_1;3—3_1;: J2x—4




g 3—2x=yTx+32

22. -.,'[12—.1{:.1{

9 l+yx+l=x—4

23. J—3x+3—x=—1

10. ﬁ;'r.t'?—%?:u'[—i X

24. u'r4+2.1;—.1:3:.1;—2

11. u‘x—‘#: aﬁx—l

25, Ji—x=3—x

12. Ja+10=x-2

26. -.,'[3.1.'+1 =x—1

13, V2x+1=2x"—x—1

27. -.,'[T—.T:—8+.1.'

3agaHue 5. PelunTe norapugpmmnyeckoe ypaBHeHue

1 log, |4—x|=7

4 logylx+1]=3

5 logs |4+ x|]=2

5 log,|4— x|+ log, x=1

3 logsl2x—1|=2

6 Jug_;[x'?—l]ZI




