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Pe3yabTarsl ocBOeHust yueOHOH qucuunianHbl: «Maremaruka» I[IIICC3
(CII0)

no cnenguajabHoctu: 07.02.01 Apxurekrypa

TpebGoBanus K pe3yibTaTaM OCBOEHUS IMCUHHUIJIHHBI:
o0mekyabTypHble KoMnereHuuu (OK):

OK COO-1. Bribupats crioco0b! perieHus 3a1a4 npopeccHoHaTbHON
JESTEIbHOCTH IPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTAM.

OK COO-2. Hcnonp30BaTh COBPEMEHHBIE CPEJCTBA ITOMCKA, aHAIN3A U
UHTEpIIpeTaluy nHOpMaluu, U HHHOPMALIMOHHBIE TEXHOJIOTUHN JJIs1 BHITIOJTHEHMS
3aJa4 po(eccrnoHaIbHON 1EATENbHOCTH.

OK COO-3. [InanupoBaTh U peaqnu30BbIBATb COOCTBEHHOE
po(heCCHOHATIBHOE U JIMYHOCTHOE Pa3BUTHE, IPEAIPUHUMATEIbCKYIO
JeSITENIbHOCTh B MPO(ECCUOHANBHOM cepe, UCIOIb30BaTh 3HaHUS M0 (PUHAHCOBOU
I'PaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIlUsX.

OK COO-4. DddexkTrnBHO B3aUMOEHCTBOBATh U pad0TATh B KOJUICKTUBE U
KOMaHJIE.

OK COO-5. OcymecTBisaTh yCTHYIO U IHCBbMEHHYI0O KOMMYHHUKALIAIO Ha
rocyaapcTBEHHOM si3bike Poccuiickoit @eaepannn ¢ yaeToM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOIO KOHTEKCTA.

OK COO-6. IIposBasTh rpakIaHCKO-NATPUOTUYECKYIO TO3ULIUIO,
JEMOHCTPUPOBATH OCO3HAHHOE MMOBEIEHUE HA OCHOBE TPAAUIIMOHHBIX
00111eueI0BEYECKUX LIEHHOCTEH, B TOM YHCJIE C YYETOM TapMOHU3AINH
MEKHAIIMOHANBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUH, TPUMEHSATh CTaH1apThI
AHTUKOPPYIIIMOHHOTO MOBECHUSI.

OK COO-7. CoaeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH Cpeibl,
pecypcocOepexeHHI0, MPUMEHATh 3HaHUS 00 U3MEHEHUH KJIMMAaTa, MPUHIUIIBI
OepexJIMBOTO MPOU3BOACTBA, 3(P(HEKTUBHO AEUCTBOBATH B UPE3BBIYANHBIX
CUTYaIUsIX.



[MIICC3 (CIIO) no cnenuanbroctu: 07.02.01 Apxutekrypa

IHacoopr

(oH1a OLIECHOYHBIX CPEACTB

JuncuuruimHa: «MarteMaTuka

Ne Kontponupyemslie dopMupyemsle Koxn-Bo Jpyrue olleHO4YHBIE CpECTBA
n/m JUIaKTHYECKHE KOMIIETEHIIMH | TECTOBBIX BT KOJIMYECTBO
€IMHULIBI 3alaHUi
1 2 3 4 5 6
1 | Pa3BuTHE NOHATHSA OK COO-1, 80 BricTymuienne Ha 1
0 YHciIe OK CO0O-2, 3aHATHH
OK COO-3, Konrponsnas 32
OK COO-4, pa6ora Ne 1
OK COO-5,
OK COO-6,
OK COO-7
2 | OyHKIWH H OK COO-1, CocraBienune 1
rpaduxu OK COO-2, TaOHITBI TS
OK COO-3, CUCTEMATHU3ALNU
OK CO0O-4, yueOHOro Marepuana
OK COO-5, BricTymenue Ha 1
OK COO-6, 3aHATUU
OK COO-7 KonTponbHast 4
pabota No 2
3 | Kopuu, crenenn u OK COO-1, KontponbHas 16
Jorapugmsl OK COO-2, paborta Ne 3
OK COO-3, BricTymenue Ha 1
OK COO0O-+4, 3aHATUU
OK COO-5, KonTponbhas padota 16
OK COO-6, Ne 4
OK COO-7
4 | OcHOBBI OK COO-1, CocraBneHue 1
TPUTOHOMETPHUH OK COO0-2, TaOJINLBI IS
OK COO-3, cUCTEeMaTu3aluu
OK CO0-+4, y4eOHOTro Marepuasia
OK COO-5, KonTponbHas 24
OK COO0-6, paborta No 5
OK COO-7 BricTymenne Ha 1
3aHATHN
KonTponbhas pabota 8
Ne 6
5 | llpsimble u OK COO-1, 160 CocraBienne 1
IJIOCKOCTH B OK CO0O-2, TEPMHUHOJIOTUYECKOTO
NMPOCTPAHCTBE OK COO-3, CJI0Baps MO TeEME
OK COO0O-4, BricTynienue Ha 1
OK COO-5, 3aHSITUU
OK COO-6, KonrponsHas padora 24
OK COO-7 Ne 7




1 2 3 4 5 6
6 | MHOrOrpaHHUKH U OK COO-1, CocraBiieHne Ta0JInII 2
KpYyIJble Teja OK COO0-2, JUIsl cUCTeMaTU3aluu
OK COO-3, y4eOHOro Marepuasia
OK COO0O-4, N3zroroBneHue 1
OK COO-5, MoJeen
OK COO-6, MHOTOTPaHHHUKOB U
OK COO-7 KPYIJIBIX TEJ
BelcTyruienue Ha 1
3aHATHH
Konrponsnas pabora 36
No 8
7 | KoopauHaTsl 1 OK COO-1, BricTyrienue Ha 1
BEKTOPbI OK COO-2, 3aHATUH
OK COO-3, KonTponbhas pabota 16
OK CO0O+4, Ne 9
OK COO-5,
OK COO-6,
OK COO-7
8 | Hauana OK COO-1, BricTyrienue Ha 2
MaTEeMaTHYeCKOro OK CO0O-2, 3aHATHH
aHaju3a. UaTerpan OK COO-3, KonTponbras pabora 16
U ero nNpuMeHeHne OK COO0O-4, Ne 10
OK COO-5, NuauBuayaibHOE 1
OK COO0O-6, JIOMAIllHEE 3aJaHue
OK COO-7 KonrponbHas pabora 16
Nell
9 | KomOunaTropuka OK COO-1, KoncnektupoBanue 1
OK COO0-2, TEKCTa
OK COO-3, BeicTynnenue Ha 1
OK COO-4, 3aHSATUN
OK COO-5, KonTponbnas padbora 20
OK COO-6, Ne 12
OK COO-7
10 | DeMeHTHI TeOpUH OK COO-1, BricTymienue Ha 1
BEpPOSITHOCTEM U OK CO0-2, 3aHATHU
MaTeMATHYeCKOM OK COO-3, KonrtponbHas 12
CTATUCTUKHU OK COO0O-4, pabora Ne 13
OK COO-5,
OK COO-6,
OK COO-7
11 | YpaBuenus u OK COO-1, BeicTymuienne Ha 1
HepaBeHCTBAa OK CO0O-2, 3aHATHH
OK COO-3, KonTponbHas 16
OK COO0O-4, pabota Ne 14
OK COO0-5, IToaroroska 1
OK COO-6, JIOKJIAZOB IO TEME
OK COO-7
Bcero: 240 277




MeToauka npoBeAeHNsl KOHTPOJIA M0 MPoBepKe 02a30BbIX 3HAHUM MO TUCIHUIINHE
«MaTeMaTHKa»

@opMBI KOHTPOJS TIO TMpOoBepKe O0a30BBIX 3HAHWNA 1O JAWCIUILIMHE
«MatemaTuka: anredpa U Hadajaa MaTeMaTHIeCKOTO aHAIN3a, TEOMETPHSIY:
1. xonTpoabHas padota (Kup);
. MHAUBUaYyalbHOE AoMailiHee 3ananue (U13);
. BEICTYIUICHUC Ha 3aHSTHH,
. COCTaBJICHHE TAOJIUIIBI JIJIS1 CUCTEMATU3alNKA YIeOHOTO MaTepuana,
. KOHCIIEKTHPOBAHUE TEKCTA,
. TIOATOTOBKA JIOKJIAJIOB;
. UI3TOTOBJICHUE MOJEIICH;
. COCTaBJICHHE TEPMUHOJIOTHIECKOTO CIIOBAPS IO TEME;
. TectupoBanue nucbmeHHoe (TC).

O 00 O\ D B~ WK

1 cemecTp

Paszneus 1. PazBuTHe NOHATHS 0 YHCJIE.

Bvicmynaenue na 3anamuu
no meme «Hucna u Kopnu ypasHeHuil)

[ToaroToBbTE BBICTYIUIEHUE, A TAKXKE MUCBMEHHBIN OTYET MO Teme «YHucna u
KOPHHU YPaBHEHUI.

Bo3M0XHO HCMOJIb30BaHWE PA3IMYHBIX HCTOYHMKOB HHQPOpPMAIMU, B TOM
YHCIIE:

1) bammakos, M. 1. Maremaruka : yueonuk s CI1O / M. U. Bammakos.
- 2-e wu3., crepeotun. - MockBa : Knopyc , 2020. - 394 c. - (Cpennee
npodeccruonansHoe 00pa3oBaHue).

2) wuHGOPMAIIMOHHO-CIIPABOYHBIE U TIOUCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MaxkcuManabHOE KOJIMYECTBO OallJIOB BBICTABIISETCA B CIIydae, €CJIU CTYIEHT
I'PAMOTHO PACKPBUI TEMY, IIPUBEII IPUMEPBI, CIEJIA COOTBETCTBYIOLINE BBIBODI,
OTBETWJI Ha BOIPOCHl AyJUTOPHUH, AEMOHCTPUPYET (OPMHPOBAHUE 3HAHUS O
3HAQYEHUU MNPAKTUKK M BOIPOCOB, BO3HUKAKOIIMX B CaMOM MaTEMaTHKe, IS
dbopMHUpOBaHUS M PA3BUTHUSI HAYKH O YHUCIIAX, O 3HAYCHUHM YHUCEN JJIS PEIICHHUS
3a/lay, BO3HHUKAIOIMIUX B TEOPUM U TMPAKTUKE, 00 WCTOPUM PA3BUTHA TOHITHS
4yHuCia, a TAKKE MPUMEHSIET METObl TEOPETUYECKOTO UCCIEA0BAHNS.

CHmxeHune 0amioB MPOU3BOAUTCS MTPU HEJOCTATOUHOM PACKPBITUU TEMBI.



Koumponwvnas paooma Ne 1 «Hucna»
Bapuant Ne 1

1. Beruuciure (71 — E) 25,6
2 8

2. Haiinure HanMeHblee 0011ee KpaTHOE U HAUOOJBIINM OOIIHI AEIUTENb YHCEI
3000 u 294.

2 .
3. 3anummuTe 4uciio 1— B BUJIE AECATUYHON POOH.

4. 3anummre ynciio 0,23(15) B Buae 0OBIKHOBEHHOU ApOOH.
5. 3anuimTe 4ynucliia B CTaHAAPTHOM BUJIE:

a) 0,00238;
0) 46700375000.

6. Haiiqute cymmy uncen a = 2,0(367) u b=0,23789... ¢ TOUHOCTBIO 10 1072,

7. I300pa3ute Ha 4YHUCIOBOM OCH 3HAYCHUE BEIUYUHBI ¢, €CJIU H3BECTHO
‘q — 8,12‘ <0,04. Haligure OTHOCUTEIbHYIO IIOIPEIIHOCTh  BBIYUCIICHUS
BEJIMYMHBI ¢ B IIPOILIEHTaX C TOYHOCTHIO J0 JIECATHIX.

8%, Jlanpl uucna z; =4+ 2i, z, =-3-3i.

a) Beluucnure Momyiau, CymMMy, Pa3HOCThb, MPOU3BEIECHUE YHUCEN Z; U Z,,

24
q4acTHOE — .
%)

0) 300pa3ure B KOOPIUHATHOM INIOCKOCTU YNACHA Z; + 25, 2] — 25 -

Bapuant Ne 2

1. Berauciure (4% + %j 0,24 .

2. Haitnute HanMeHbliiee 00111ee KpaTHOE U HauOOIbIITUN OOLIUNA AEIUTENh YUCEeIT
504 u 1134.

2 .
3. 3anuIimre 4uciio 25 B BHJIC ICCATUYHOM ApOOH.

4. 3anummTe uncino 0,2(415) B Buge oObIKHOBEHHOM APOOH.
5. 3anuinTe 4yncliia B CTaHAAPTHOM BUJIE:

a) 0,0000167;
0) 654,70999.
6. Haiiqute cymmy uncen a = 12,0(586) v b=0,2555557... ¢ TouHoCTBIO 10 1072,
7. N300pa3ute Ha YUCIOBOM OCHM 3HAYEHHE BEIWYUHBI ¢, €CJIH HU3BECTHO
‘q — 2,12‘ <0,03. Haiigure OTHOCUTEIBHYIO [MOIPEIIHOCTh  BBIUYMCICHUS

BEJIMYMHBI ¢ B IPOIICHTAX C TOYHOCTHIO JIO JECATHIX.
8%, lanbl uncna z; =—-6+2i, z, =—1+2i.



a) Beluucnure Moayiau, CymMMy, Pa3HOCTb, MPOM3BEIECHUE YHCENT Z;, U Z,,

21
qacTHOE — .
%)

0) M300pa3ure B KOOPIUHATHOM IIIOCKOCTU YUACHA Z; + 25, 2] — 25 -

Bapuant Ne 3
1. Beruncnure (2% + 1%) 12,

2. Haitnute HamMeHsbliee o011ee KpaTHOE U HAaUOOJIBIITUN OOLIUN JSIUTENb YUCEeIT
1500 u 147.

1 .
3. 3anummTe yncuo 12 3 B BUJIE JECATUYHOU JPOOH.

4. 3anummTte uncino 0,32(51) B Buge 0ObIKHOBEHHOM APOOH.
5. 3anummmuTe ynciaa B CTaHAAPTHOM BUJIE:

a) 0,000000234;
0) 6547090000.
6. Haiinute cymmy uucen a = 312,4(12) u b=1,2346459... ¢ TourocTbIO 10 1072,
7. U300pa3ute Ha 4YHUCIOBOM OCH 3HAYCHHE BEIUYMHBI ¢, €CIM H3BECTHO
‘q — 10,56‘ <0,01. HaiauTe OTHOCUTEIBHYI0 MOTPEIIHOCTh BBIYUCICHUSA
BEJTMYMHBI ¢ B TIPOIIEHTAX C TOYHOCTHIO /IO ACCITHIX.
8%, lanbl uncna z, =—4-3i, z, =3+5i.
a) Belumcnure Momyiu, cymMMmy, pa3HOCTh, MPOM3BEICHHUE YHUCEN Z; U Z,,

4!
YyacTHOE — .
2y

0) M300pa3ute B KOOPAMHATHOW TNIOCKOCTH YUCHA Z; + 2,5, 2 — 25 -

Bapuant Ne 4

1. Beruuciure (1% + i) -200.

2. Haitnure HamMeHbIiee o01Iee KpaTHOE U HAUOOJIBIITUN OOIIUIA JEeTUTEIh YHCEI

1125 u 735.

5 .
3. amummre yncio 13 g B BHUJIE JICCATUYHOMN ApOOH.

4. 3anummte uncino 0,34(107) B Buae 0OBIKHOBEHHOM IpOOH.
S. 3anuiyre yKncia B CTaHAapTHOM BHJE:

a) 0,00010056;

6) 7853000900.

6. Haiiqute cymmy uncen a = —23,4(87) u b=10,47556... ¢ TouHoCcTHIO 10 1072,



7. U3o0pa3utre Ha YHCIOBOM OCH 3HAYCHHE BEIWYUHBI ¢, €CIH W3BECTHO
‘q—8,16‘<0,02. Haiipure OTHOCHTENBHYIO MOTPEIIHOCTh  BBIYHCICHUSA

BEJIMYUHBI ¢ B IIPOLIEHTAX C TOYHOCTHIO JI0 AECATHIX.
8*. Jlanpl uncna z; =3+5i, z, =—4—1i.
a) Beluuciaure MoOIysM, CyMMy, Pa3HOCTb, NPOM3BEIEHHE YHMCENl Z; U 2,

3y
YyacTHOE — .
2y

0) M300pasute B KOOPANHATHOM INIOCKOCTU YHCNA Z; + Z,, Z; — 25 -

Kpumepuu oyenxu:

KoauuecTBo 0aioB, BHICTABISEMBIX 3a BBIIOJHEHUE 3aJaHUM, 3aBUCHUT OT
MPaBWJIBHOCTH OTBETa M TIOJHOTHI  PEIICHHS, ITOKa3bIBAIOIIMX YPOBEHB
dbopMUpOBaHUS YMEHUS BBITIOIHATH apupMeTHUECKUe ICUCTBUSA HaJ YHCIAMU,
coueTass yCTHbIC W MHUCHMEHHBIC TPHUEMBI; HAXOIUTh NPHOIMKCHHBIC 3HAYCHUS
BeIMYMH ¥ TIOTPEIIHOCTH BBIYUCICHWA (a0CONIOTHAS W OTHOCHUTEIbHAs);
CpaBHUBATbh YHCJIOBBIC BHIPAKCHUS;

3a pemieHue, B KOTOPOM OOOCHOBAaHHO TIOJYY€H TPABUIbHBIA OTBET,
BBICTABISIETCI  MaKCHUMaJIbHOE  KoJM4ecTBO OaiuioB. CHIbKeHHEe  OallioB
MIPOU3BOJIUTCS TIPU HEJOCTATOUHOM OOOCHOBAaHHWM, HE3aKOHUYCHHOCTH PEIICHHUS,
HE3HAYUTEIbHBIX BRIUUCIUTEIIBHBIX OIIMOKAX IIPH BEPHOM XOJI€ PACCYKICHHUM.

bannel 3a 3amaHue He HAYMCIAIOTCS TPH OTCYTCTBHM PEIICHHS W TPyOBIX
ommuOkax. [IpaBuiIbHBIN OTBET MPU OTCYTCTBUU TEKCTa PEIICHHS OlleHHBaeTcs B 0
0aJlJIoB.

TecToBbBIE BOMPOCHI TIO TEME, UCIIOJIB3YEMBbIE JIJIsl POMEKYTOUHOTO KOHTPOJIS
3HAHWI MO JMCUUIUIMHE, MPEJCTaBIEHbl B COOTBETCTBYIOIIEM pasaeie (oHaa

OIICHOYHBIX CPCACTB.

Pasznea 2. Dyukuuu U rpapuxku

Cocmaegnenue madauyvl 014 cucmemamu3ayuu yuedHo2o mamepuaia
«OcHogHble ceolicmea PyHKUuUI)
Hcnionp3ys npennmaraeMbiii MakeT TaOTUIIbI, 3aTIOJTHUTE €€.

Tabauya « OcnosHvie c80UCMEa HYHKYULLY

Crnoco0 npeacTaBieHus: QyHKIUN

CaoiicTBa Omnpenenenue (MOHATHE) I'paduueckas
WJUTIOCTpalUs

O6acTh onpeneneHus

MHuoXecTBO 3HAYEHUU

Hynu @ynkimu

YeTHOCTh (HEUETHOCTD)

ITeproau4yHOCTH

Touku skcTpemMyma




DKCTPEMYMBI

HNnTepBaibl
MOHOTOHHOCTH

Haubonbiiee u
HauMEHbIIIEE 3HAYCHUS

byHKIIMN

Kpumepuu oyenxu:

MaxkcruManabHOE KOJMYECTBO OAJIJIOB BBICTABISICTCS B Cydae, €CIH CTYIEHT
IPaMOTHO M YE€TKO O(OPMUIT BCIO TaOJIHILY.

CHiwxeHue 0ajuiIOB MPOM3BOJIUTCA MPU HAIWYUM OLIMOOK WM HEMOJHOM
3aMoOJIHEHUU TaOIUIIBI.

Bovicmynnenue na 3anamuu
no meme «Pazeumue nonamusa ynkyuuy

[ToarotoBbTE BBHICTYILIEHHE, @ TAKXKE MUCbMEHHBIN OTYET 10 Teme «Pa3Butue
NOHATUS (PYHKIHUI» (BO3MOKHO PACCMOTPEHUE OJHOTO U3 BUAOB (PYHKIU).

MOHO UCIIOJIB30BATh PA3TUYHBIE HCTOUHUKU WH(POpPMAIIHU, B TOM YHCIIE:

1) bammakos, M. 1. Maremaruka : yueonuk s CI10 / M. U. bammMakos.
- 2-¢ wu3., crepeorun. - MockBa : Kuopyc , 2020. - 394 c. - (Cpennee
npodeccruoHanbHOEe 00pa3oBaHuE).

2) bammakoB, M.M. Maremaruka: cOOpHUK 3amad  NpodUILHON
HarpaBieHHocTH : ydebHoe nocodue qis CIIO / M. U. bammakos. - 4-e u3j.,
crepeotunt. - MockBa : Axanmemus, 2014. - 208 c. - (IIpodeccuonanbuoe
obpazoBanue. O01Ie00pa3oBaTeIbHBIC TUCIUILIUHBI).

3) wuH)OPMAIIMOHHO-CIIPABOYHBIC U TOMCKOBBIC CUCTEMBI.

Kpumepuu oyenxu:

MaxkcnManabHOE KOJMYECTBO OAllJIOB BBICTABISECTCA B CIIy4ae, €CIA CTYIEHT
IPaMOTHO PACKPBLI TEMY, IPUBE MPUMEPHI, CAETal COOTBETCTBYIOIIUE BBIBOJIBI,
OTBETHJI Ha BOIPOCHI ayJUTOPHH, JACMOHCTpUPYeT (OPMHPOBAHWE 3HAHUS O
3HAUYCHWW TIPAKTUKHM M BOIPOCOB, BO3HHUKAIOIIMX B CaMOW MaTeMaTHUKE st
dbopMHpOBaHUS U Pa3BUTUS TOHATHS (YHKIMM, O 3HAYCHUM QYHKIUN IS
pelieHus: 3a7a4, BO3HUKAIONIMX B TEOPUM M TPAKTUKE; MPUMEHSIET METObI
TEOPETUIECKOTO UCCIICIOBAHUS.

CHmwkeHne 0aioB MMPOU3BOAUTCS MPU HEJOCTATOYHOM PACKPHITHH TEMBI.

Koumponwvuas paboma Ne 2 « @yukyuu u zpaguxur
Bapuant Ne 1
1. IToctpoiite rpaduku GyHKIUN U YKAXKUTE UX CBOMCTBA:

a) y=x>—4x+3
6)* y=%Yx-2+3;
1

B) y= ;
)y 3

10




r)* y=(x—-2)>—4;
n) y=(x—-4)";

e)* y=1-3Yx-2.

Bapuant Ne 2

1. IToctpoiiTe rpaduku GyHKIUI U YKAKUTE UX CBOWCTBA!

a) y=—x> +x+12

0) y=
e

B) y=x"—4x;

n* y=3x+1-2;
5

(x+1)°

e)* y=—(x+3)" -2.

+2;

b

n* y=

Bapuant Ne 3

1. IToctpoiiTe rpadukn GyHKIUN U YKAXKUTE UX CBOMCTBA:

a) y=x>—x—6
6)* y=(x+2) —1;

J— 2 .
2 y_x+3’
N* y=~+x-2+3;
n) y=5x—-9x’;

e)* y=2+3x-1.

Bapuant Ne 4

1. IToctpoiite rpadukn GyHKIUN U YKAXKUTE UX CBOMCTBA:

a) y=x>—5x+4
6)”‘y:—1 -3;
x+1

B) y=—x"—4x,

N* y=+Jx+2-1;

n* y=5-(x-2)";
2

(x=D7

e) y=

Kpumepuu oyenxu:
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KonnuecTBo 6anioB, BBHICTaBISIEMBIX 32 BBIOJHEHUE 3a/laHUM, 3aBUCUT OT
NPaBWJIBHOCTH OTBETa M TOJHOTHI PEIICHUSA, [OKa3bIBAIOIIUX YPOBEHBb
¢dopMHUpoBaHKS YMEHUS BBIYHUCISATH 3HAUCHUE (PYHKIUH 0 33JaHHOMY 3HAUYEHUIO
apryMeHTa MpHU Pa3IMYHbIX Croco0ax 3anaHus (YHKIHMU, OMPEAETISTh OCHOBHBIC
CBOMCTBA YHUCJIOBBIX (YHKIUH, WUIIOCTPUPOBATh WX Ha TrpauKax, CTPOUTH
rpaduky  u3ydyeHHBIX (QYHKIUH, WUIIOCTPUPOBAaTh MO TpaduKy CBOWCTBA
AIIEMEHTAPHBIX (HYHKITHA.

CHmwkenue 0auIOB TPOM3BOIUTCS MPH HEJOCTATOYHOM OOOCHOBAHMH,
HE3aKOHUYEHHOCTH pEIICHUS, HE3HAYUTEIbHBIX BBIYUCIUTENBHBIX OIIMOKAX MpU
BEPHOM XO/I€ PaCCYKICHUI.

banner 3a 3agaHue He HAYHCISAIOTCS MPHU OTCYTCTBUHU PEIICHHS W TPyObIX
omOkax. [IpaBusIbHBII OTBET MPU OTCYTCTBUU TEKCTA pelIeHus orieHnBaeTcs B 0
0asioB.

TecToBbBIE BOMPOCHI 1O TEME, UCIIOJIB3YEMBIE JIJISl MPOMEKYTOUHOTO KOHTPOJIS
3HAHWI MO JMCUUIUIMHE, MPEJCTaBIEHbl B COOTBETCTBYIOIIEM pazaeie (oHaa

OIICHOYHBIX CPCACTB.

Paznea 3. KopHuu, ctenneHu v Jiorapmupmbl

Koumponwvnas paboma Ne 3 «Kopnu u cmenenu
Bapuant Ne 1
1. Beiuucnure:

1) \/I+3 —22 +4/256 ;
9 27

2) §/37 .45 .§/35 .4;
3) 37%;

1 1

4) 325 —814;

2\
5) (gj ,

2. YrpocTuTe BhIpaXKEHUS:
6

1) (?/7)7;

2) b6 -%p7 .

3. HalinuTe 3HaueHuE BbIpaKeHUS

4,17 1,77
a -a

——— npu a=12.
JEXE

4. TocTpoiite rpaduku GyHKIMH y =%/ x—2 .

12



Bapuant Ne 2
1. Beruuciure:

1) /0,64 +3 —15§+%;

2) ¥2* 7> 2273
3) 47%;

1 1

4) 164 —1253;

3
5) (;) ;

2. YrpocTuTe BbIpaXeHUS:
4
1) (‘{/;T%
3
2) a*-Na® .

3. Haiinure 3HaueHHE BBIpAXKECHUS

5,58 2,9
a -a

6,48
4. TocTpoiite rpaduku GyHKIMU y =3/ x +1.

Bapuant Ne 3
1. Brruucnure:

1) \/I+ 3‘/—1g +4/625 ;
16 64

2)8/5°.97 .8/57 .9.
3) 27,

1 1

4) 643 —492;

-1
1

51— s

(3

2. YOpocTHUTE BBIPAKECHUS:

2.5

D [a? )
3

2) b7 -4’ .

3. HalinuTe 3HaueHUE BbIpaKEHUS

5,69 3
a -d 10
6167 IIpu a = .

4. TTocrpoiite rpaduxu GyHkumu y==3/x—4.

npu a=7.

13



Bapuant Ne 4
1. Beruuciure:

1) 4/0,81+3—4%+%;

2y 4/35 .73 433 .7
3) 473;

1 1

4) 273 —252;

-1
1

)N

()

2. YrpocTuTe BbIpaXKeHUS:

1,25

D [at ]
5

2) a* Ya’ .

3. Haiinure 3HaYeHHE BBIPAXKEHUS

4,49 2,03
a -a

5 npu a=18.

a
4. TocTpoiite rpaduku GyHKIUH y =3/ x + 2.

Kpumepuu oyenxu:

KomudecTBo OayiyioB, BBICTABISEMBIX 32 BBIMOJHEHUE 3a/JaHHMA, 3aBHCHT OT
MPaBUIBHOCTH OTBETA W TOJHOTHI PENICHUS, TOKAa3bIBAIOIIUX YPOBEHB
dbopMHpOBaHUS YMEHHsI HaXOIWTh 3HAUEHUsS KOPHS, CTENEHHW, jorapudma Ha
OCHOBE ONpEIETCHUs, HCIONb3YysS TMpPH HEOOXOIUMOCTH HWHCTPYMEHTAJIbHBIC
CPEIICTBA; IMOJb30BATHCS MPUOIMKCHHON OIICHKOW MPU MPAKTUYECKUX pacyeTax;
BEITIOJIHATh TIPEOOpPA30BaHUS BBIPAKCHUHN, TPUMEHSAS (OPMYIIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTeIeHeH, Jorapudmos.

3a pemieHne, B KOTOPOM OOOCHOBAHHO TIOJYYEH TMPABWIbHBIA OTBET,
BBICTABJISIETCS. ~ MaKCUMaJlbHOE  KoJimdecTBO  OawioB. CHuxkeHue  0auioB
MPOU3BOAUTCS TPU HEJOCTATOYHOM OOOCHOBAHHMH, HE3AaKOHYECHHOCTH PEUICHUS,
HE3HAUUTETbHBIX BHIYUCIUTEIBHBIX OMMOKAaX MPU BEPHOM XOJI€ PACCYKICHUN.

bannel 3a 3amaHvie He HAYUCISIIOTCS TPU OTCYTCTBHHM PEHICHUS M TPyOBIX
omunOkax. [IpaBuiIbHBIN OTBET MIPU OTCYTCTBUH TEKCTa perieHus oneHruBaetcs B
OaJLIoB.

Bvicmynnenue na 3anamuu
no meme «Bviuucnenue cmeneneii u 102apughmoes
[ToaroToBHTE BBICTYIUICHHWE, a TaKXe MUCBMEHHBIH OTYET TI0 TEMeE
«Beruncnenue crerneHei u jgorapumMoB» (BO3ZMOXXHO PACCMOTPEHHE OIHOTO W3
MOHSTHH, BXOSIINX B TEMY).
MO0>XHO MCITIOJIH30BATh PA3TMYHBIE HCTOUHUKH MH(POPMAIIUU, B TOM YUCTIE:
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1) bammakos, M. 1. Maremaruka : yueOnuk mis CI1O / M. U. bammaxkos.
- 2-e u3., crepeoturl. - Mocksa : Kunopyc , 2020. - 394 c. - (Cpenuee
npodeccuoHalIbHOE 00pa30BaHME).

2) bammakoB, M.M. Marematuka: CcOOpHMK 3amad  IPOQPHUILHOMN
HarpaBJICHHOCTH : ydyeOHoe mocobue s CIIO / M. U. bammakos. - 4-¢ u3f.,
crepeotun. - MockBa : Axkaaemus, 2014. - 208 c. - (IlpodeccuonanbHoe
obOpazoBanue. O011e00pa3zoBaTEIbHBIC TUCIUILIUHBI).

3) wuHPOPMAIMOHHO-CIPABOYHBIC U IIOMCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MaxkcruManabHOE KOJWYECTBO OAllJIOB BBICTABISAECTCA B CIIydae, €CIU CTYIEHT
IrPaMOTHO PACKpbUl TEMY, IIPUBEII MPUMEPBI, CAEIAI COOTBETCTBYIOIINE BBIBOJBI,
OTBETWJI Ha BOIIPOCHI AayJUTOPHH, AEMOHCTPUPYET (OPMHPOBAHHUE 3HAHUS O
3HQYCHUU IIPAKTUKA M BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTUKE Ul
(GbopMUpOBaHUS U PA3BUTHUS HAYKU O KOPHSX, CTEIEHSX, Jorapudmax; o 3HaYCHUU
JAHHBIX IIOHATHM Ui PELIeHUs 3a1ad, BO3ZHUKAIOIIMX B TEOPUU WU IIPAKTHUKE;
IIPUMEHSIET METO/bI TEOPETUYECKOT'O UCCIIENOBAHUS.

CHmxeHue 0aioB MPOU3BOAUTCS IIPU HEJOCTATOUHOM PACKPBITUU TEMBI.

Koumponvnuas paooma Ne 4 «Ilokazamenvnan u nozapugpmuueckasn

dyukyuuy
Bapuant Ne 1

1. Beruucure:

1) log, 81/3;

1
2) log. 4 +log, —;
) logg g6144

3%) 14 . 12082
2. PemuTe noka3arteabHbIC YPABHECHUS:

1) (ﬁjx+ :(ij ’
16 7
1 =3+x
2(1)n

5
3 352X*3:_
TR

x+1

3jx—z 3

3. Pemute nmokazaTebHOE HEPABEHCTBO (Z

4. Pemnre norapupmMuyeckue ypaBHEHUS:
1) log,; (3x+1)=-2,

2) log, (x+5)=log,(4x—-17),
3%*) logs (6 +5x) =logs(2—x)+1.

15



S. Pemnre norapuMuyeckoe HepaBeHCTBO log, (x — 7) > —%
8

Bapuant Ne 2
1. Beruncinure:

1) log,163/2;

2
2) log,6—log,—;
) log; g327

3%) 13 . 9logold
2. Pemute noka3areinbHbIC YPABHEHHUS:

16" (3
o) 3]
1 —3+x
2) (gj ~512,

3) 49x+5:£-

3/5

23\3-3x O
3. Pemure mokasarepHOE HCPABCHCTBO (5 > Z .

x=2

4. Pemmre norapuMUUECKUE YPABHEHUS:
1) log 5 (x+1)=2,
2) logg(x+6)=1log,(4x—-9),
3%) log, (7 +6x) =log, (7 —6x).

S. Pemute norapudmuueckoe HepaBeHCTBO log (x + 13) <2.

Bapuant Ne 3
1. Brruucnure:

1) log,125V5 ;

1
2) log,10 +log, —;
) log, g4640

3%) 15.5"8s "
2. Pemnre nokasaTesbHbIE YPAaBHEHMUS:

2x -3
6
5 9

1 —1+x
»(1)"-0

[owe 10
3 102x+6 — )
) Y10

16



X

1 \1+2x
3. Pemute nokazarenbHOE HEPABEHCTBO P >36.

4. Perute norapuMUYECKHE YPABHEHNS:
1) log,(2—x)=2,
2) log,(x+6)=1log,(4x-3),
3*) log, (4+7x)=log,(1+5x)+1.

S. Pemure norapupmMuyeckoe HepaBeHCTBO log, (x + 20) <3.

Bapuant Ne 4
1. Beruucnure:

1) log,814/3;

5
2) log, 20 —log, —;
) log, g216

3*) 18 . 510g516
2. Pemmute moka3ateabHbIE YPaBHCHUAA:

35 J |
3) -

b o= &

1)

2)

x—1

3 x+5 7
3. PeHH/ITe IIOKa3aTCJIbHOC HepaBeHCTBO (; > g .

4. Pemmure norapupmMuyeckue ypaBHEHUS:
1) log,,(x+3)=-1,
2) logg(x+9)=logy(2x—17),
3%) log, (8+3x) =log, (3+x)+1.

5. Pemnre norapugmmdeckoe HepaBeHeTBo log, (x—5)> 2.
2

Kpumepuu oyenxu:

KomnyecTtBo 0aioB, BHICTABISEMBIX 3a BBIMOJHEHHUE 3aJaHUM, 3aBUCHUT OT
NPaBUIBHOCTH OTBETA M TOJTHOTHI PEHICHHUS, IOKa3bIBAIOIIUX YPOBEHB
dbopMHUpOBaHUS YMEHUS peniarh palMoHabHbIC, ITOKa3aTelbHbIE,
JorapuMUYECKHe YPaBHEHHUS, CBOJSIINECS K TUHEHHBIM U KBaJIpaTHBIM, a TAKKe
aHaJIOTMYHBIC HEPABCHCTBA.

3a pemieHne, B KOTOPOM OOOCHOBAHHO IIOJYYEH TIPABWIBHBIH OTBET,
BBICTABJIIETCSI  MakCHUMaJIbHOE  KoianuyecTBO OamwtoB. CHmxkeHne  0auioB

17



MMpOU3BOAUTCA IIPpU HCAOCTATOYHOM O6OCHOBaHI/II/I, HC3aKOHYCHHOCTHN PCHICHMU,
HE3HAYUTEILHBIX BEIYUCIIMTEIBHBIX OIINOKAX IIpu BCPHOM XOIC paCCY)I(,HGHPlﬁ.

banner 3a 3alaHUC HC HAYUCIIAIOTCA IIpU OTCYTCTBHUU PCHICHUA U I‘p}’6I>IX
OIITNOKAaX. HpaBI/IJILHHﬁ OTBCT IIPH OTCYTCTBHUHU TCKCTa PCHICHUA OLICHUBACTCA B 0

0aJuIoB.

TecToBBIE BOMPOCHI 1O TEME, UCTIOIB3YEMBIE I MPOMEKYTOYHOTO KOHTPOJIS
3HaHUW 1O JIUCHUIUIMHE, TPEACTaBIECHbl B COOTBETCTBYIOLIEM pasaene (oHaa
OLICHOYHBIX CPEJCTB.

Pa3nen 4. OcHOBbI TPUTOHOMETPHUH

Cocmaenenue maodoauyvl 0141 cucmemamusayuu yueoHo2o0 mamepuaia
«Dyukyuu, ux ceolicmea u zpagpuxuy,
Hcnonb3yst mpeayiaraeMplii MakeT TaOJHUIIbI, 3alI0JIHUTE €€ (110 Mepe U3ydCHUs

byHKIMIA).

Tabauya « Dynkyuu, ux ceoricmea u epaghuruy

O0o3HaueHue
byHKIUH

O061acTh
oTIpeIeIICHUS

D(y)

O06acTh
3HAYEHUI

YeTHOCTb,
HCYCTHOCTh

MoHoTOH-
HOCTbH

Ilepuonnu-
HOCTb

I'padux
byHKITIN

2

EQ)
3

4

5

6

Cmenennasn ¢pynxyus

y=x"
neN,
n —YCTHOC

y=x"
neN,
Nn — HCUYCTHOC

n

y=x
neN,
n —YCTHOC

n

y=x
neN,
Nn — HCUYCTHOC

y=4x
neN,

n>1ln-—
HEYETHOE

y="4/x
n €N,

n>ln-—
YyeTHOE

18



TlokazamenvHas hynxkyus

Jlocapupmuuecxas ¢hynxyus

Tpuzconomempuueckue ynxyuu

y=sinx

y=CoSx

y=tgx

y =clgx

Obpamuvsie mpueoHomempuieckue GyHKyuu

y =arcsin x

Yy =arccos x

y = arctgx

y = arcctgx

Kpumepuu oyenxu:

MaxkcruManabHOE KOJMYECTBO OANlJIOB BBICTABISECTCA B CIIydae, €CIU CTYIEHT
TPAMOTHO M YE€TKO 0(OPMHUII BCIO TAOIHUILY.

CHmxeHre OalyoB MPOU3BOIUTCS MPU HATUYMHA OIMIMOOK WM HEMOJHOM
3aMOJIHEHUH TaOTUIIBI.

Koumponwvnan paooma Ne 5
«Tpuzonomempuuecxkue sviparicenus. Tpuzonomempuueckue pynkyuuy
Bapuant Ne 1

1. Beruucnure:

. S«
a) sin—;
4
T
0) te—:
) 18 )
B) 1 3—7[0053—7[+ct (—stinz'
IReiIRE P

r) sin510° —sin270"ctg270°.

2. Haiigure cosa, ecnu sina = — u ae(l,57;2r).

311
10

sin’ ¢

3. YrpocTute BbIpaKeHHE COS” f — ————— .
tg(—t)ctgt

4. Halinute 3HaueHUE BbIPAKEHUS:

19



a) 4sin(a —27)+ 11003(% + aj , eciu sina =—0,6;

_51sin79°
sin281°
. 21172'

B) @cosz%— 50sin e

0)

5*. Haiinure HauMeHblIee M HanOoJIbIIee 3HaUeHUSI QYHKIIUH Y = COS X

Ha OTPEC3KEC |:£ 7_7[:|
P 176 |

6*. IlocTpoiiTe rpaduk GyHKIIUHU, YKa3aHHON B IIYHKTE a) WK 0):

a) y:cos(x—%j+l;

1
0). y=—cos2x.
)y 5

Bapuant Ne 2
1. Berunciure:
. Srx
a) sin—;
4
T
0) te—:
) 18 P
B) 1 3—ﬂcos3—7[+ct (—Z sin - ;
8"y T T s

r) sin510° —sin270"ctg270°.

Qe (1,57r;27z).

. ) 3v11
2. Haiinure cosor, ecnn sina = — 0
sin’t

3. YIpocTute BhIpakeHHe cos” f — —————— .
tg(—t)ctgt

4. Haiinure 3HaueHHE BBIPAXKCHMUS:
. V2 .
a) 4sin(o —27)+ 11005(5 + aj , ecin sina =—0,6;

_ 51sin79"
sin281°
2 117

B) V50 cos? % —+/50sin

6)

5*. HalimuTe HauMeHblIee U HauOoJbIIee 3HaYeHUs! QYHKIMH Y = COS X
{ﬂ 7ﬂ}
Ha OTpe3Ke 26 |
6*. IToctpoiiTe rpaduk GyHKIMHU, yKA3aHHOW B MMyHKTE a) WK 0):

20



: V4
— ~Z -1,
a) y sm(x J

1
0) y=2sin—x.
)y 5

Bapuant Ne 3
1. Beruuciure:

Sr
a) cos—;
3

0) tg(— 5?7[)
2

B) 1gm - ct —+cos£sm(——j
SEES LTI 3 )

r) sinl150° —cos 720" +1g225°.

2. Haiingute cosa, eciii singa = li()l UocE (0;0,572’).

1
3. YrpocTuTe BeIpaXXeHue ctg Zt(— 1+ — )
cos” t

4. Haiinure 3Ha4eHHE BBIPAXKCHMUS:
. V4 .
a) 7sin(a +27)+ 3005(— 2 + a}, eciu sina =0,8;

34sin39°
sin321°

B) V3 cos? ——\/5 sin 2 5%
12 12
5*. Halimute HauMeHbliee U HanboJbIee 3HaYeHUs] GQYHKIIMKA Yy = Sin X Ha
T 51
OTpe3ke | —,— |.
[3 6 }

6*. [ToctpoiiTe rpaduk GyHKIIMU, yKa3aHHOW B MTyHKTE a) WK 0):

a) y:tg(x+§j—l;

1
0) y=—cos3x.
)y 5

6) —

Bapuanrt Ne 4
1. Brruucnure:

a) sm(— 2?7[)’
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¥4
0) tg—
) 18 5

T Vs .

B) ctg —- tg(— —J —cos(—7)sin 7 ;
3 3

r) 18720° +5sin540° — ctgl35°.

2. Haiinure cosa, ecnu sina = _li()l uae(l572r).

1
3. YrpocTuTte BoIpaxKeHUE g 2{— 1+— j :
sin ¢

4. Haiinure 3Ha4€HHE BBIPAXKCHMUS:
a) 5sin (o — 77r)—11c0s(37ﬂ + a), ecim sina =—0,25;
2sin28"
sin332°
B) J18cos? =~ 572- —J18si 215{.

5%, HaI/II[I/ITe HaWMEHbIIIee U HauOoJIbIlee 3HAUCHHUS (PYHKITUH Y = COS X

0)

RY/ A4

Ha OTPE3KE | ——,—— |.
P [4 3]

6*. [Toctpoiite rpaduk GyHKIIMU, yKa3aHHOW B IMyHKTE a) WK 0):
V4
a) y :tg(x——j+1;
6
0) y=2sin3x.

Kpumepuu oyenxu:

KonudecTBo OayiyioB, BHICTaBISEMBIX 32 BBIMOJHCHUE 3a/JaHHUMA, 3aBHCHT OT
NPaBUIBHOCTH OTBETA M TMOJHOTHI PEHIECHUS, TOKa3bIBAIOIIUX YPOBEHBb
dbopMHUpOBaHUS YMEHHS HAaXOJUTh 3HAYCHUS TPUTOHOMETPHUYECKHX BBIPAXKCHUH,
BEITIOJIHATh TIPEOOpPA30BaHUS BBIPAKCHUHN, TPUMEHSS (OPMYIIBI, CBSI3aHHBIE CO
CBOMCTBaMU TPUTOHOMETPUUECKUX byHKINH; CTPOUTH rpaduku
TPUTOHOMETPUUECKUX (PYHKIIUN, WIUTFOCTPUPOBATH MO TpaduKy WX OCHOBHBIC
CBOMCTBa (HauOOJIbIlIee U HAMMEHbIIIEE 3HAUCHHUS Ha OTPE3KE).

3a pemieHne, B KOTOPOM OOOCHOBAHHO IIOJYYCH TMPABWIBHBIA OTBET,
BBICTABJISIETCST  MaKCUMallbHOE€  KojudecTBO  OamwioB. CHmxkeHue  OaioB
MIPOU3BOJMTCS TIPU HEIOCTATOYHOM OOOCHOBAHWH, HE3aKOHUYCHHOCTH PEIICHUS,
HE3HAYNUTEIbHBIX BEIYMCIIMTEILHBIX OMIMOKaX MPH BEPHOM XOJI€ PACCyKICHUH.

banmner 3a 3amaHrie He HAYMCISIFOTCS TPH OTCYTCTBHHM PEIICHUS M T'PYOBIX
ommnOkax. [IpaBUIIbHBIN OTBET MIPU OTCYTCTBUU TEKCTa perieHus oneHuBaetcs B ()
OaIoB.
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Bovicmynnenue na 3anamuu
no meme «HM3 ucmopuu mpuzonomempuu. Illpumenenue mpuzonomempuu

[loaroToBhTE BBICTYIUIEHHE, & TAaKXE MUCbMEHHBIH OT4eT mo Teme «M3
UCTOPUU TPUTOHOMETpHUH. [IpriMeHeHrne TpUroHOMETpUn» (BO3MOKHO PACKPBITHE
OJIHOTO U3 MMYHKTOB TEMBI).

MO0>XHO KCIIOJIB30BaTh PA3TMYHbIE ICTOYHUKH UHPOPMALIUU, B TOM YUCIIE:

1) bammakos, M. 1. Maremaruka : yueonuk ajs CI1O / M. U. bamMaxkos.
- 2-¢ u3., crepeorun. - MockBa : Kuopyc , 2020. - 394 c. - (Cpennee
npodeccuoHanbHOEe 00pa3oBaHue).

2) bammakoB, M.M. MaremaTtuka: CcOOpHUK 3agad  NPOQPUIHHOU
HampaBlieHHOCTH : yueOHoe mocobue mist CIIO / M. U. bammakos. - 4-e u3n.,
crepeotunt. - MockBa : Axamemus, 2014. - 208 c. - (IIpodeccuonanbproe
oOpazoBanue. OO011e00pa30BaTEIbHbIC TUCIUILIUHBI).

3) uHPOPMAIMOHHO-CIPABOYHBIE U MIOMCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MaxkcuManabHOE KOJIMYECTBO OaJIJIOB BBICTABIISETCA B CIIydae, €CJIU CTYIEHT
I'PAMOTHO PACKPBUI TEMY, IIPUBEI IIPUMEPSHI, CIEIa]l COOTBETCTBYIOLIUE BBIBOJBI,
OTBETUJI HA BOIPOCHI AyJIUTOPUHU, IEMOHCTPUPYET (OPMUPOBAHHE 3HAHUSI O
3HAQYCHUU IPAKTUKA U BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTUKE Ui
(GbopMHpOBaHUS U Pa3BUTHs TPUTOHOMETPHUH; O €€ 3HAUYECHUHU ISl pEeUIeHUs 3a]ad,
BO3HUKAIOIIMX B TEOPUM W MPAKTUKE; TNPHUMEHSAET METOABI TEOPETHYECKOTO
VCCIICIOBAHMS.

CHuxeHne 0aioB MPOU3BOAUTCS MPU HEJOCTATOUHOM PACKPBITUU TEMBI.

Koumpononas paboma Ne 6 «Pewienue mpuzonomempuueckux ypagHeHuin
Bapuant Ne 1
1. Pemnte ypaBHEeHUS:

a) sint = l;
0) cost = _v3 ;
2
. (37
B) cos(27 —1)— sm(; + t) =1;

r)co( + j+1 0;

2 x—2cosx+2= 0;

e) sin” x — cosxsinx=0;
K) sin3xcosx +cos3xsinx=0.

1) sm

23



2*. HaiiguTte KOpPHU ypaBHEHHS sin(Zx - %) =

3]
nojayunrtepsany | 0; By

Bapuant Ne 2
1. Pemnre ypaBHEHUs:
1
a) cost =—;
2
0) sint = —?;

B) sin (27 +1)— 008(377[ + tj =-1;

r) sin(£+zj—1:0;
4 3

) 3si112x+7cosx—3:0;

) .
e) sin” x + cosxsinx=0;
K) sindxcos2x + cos4xsin2x =0.

2*, HaiiguTte KOpHHM ypaBHCHHS cos(?)x—%j:

G
MOJyUHTEPBATY 72';7
Bapuant Ne 3

1. Pemute ypaBHEHHUS:

a) cost = —2;
0) sint = —l;
2

B) cos(%+tj—sin(2ﬂ +1)=0;

msm(f—f]+1=o;
3 4

) 2c0s? x+5sinx—4=0;
e) 4cos” x +4sinx—1=0;
x) sinSxsinx —cosSxcosx=0.
T 3x

2% Haiinute KOpHU YypaBHEHUS COS(E_EJZ

)
IIOJTyHHTEPBAILY 7;2% :

1
2 2

V3
2

b

IpUHAJIEKAIIHNE

IIPpUHAAJICKAITNC

MIpUHAJJISKAIIIE
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Bapuant Ne 4
1. Pemnure ypaBHEHUs:

) 2
a) sint=—;
2

0) cost = —l ;
2

B) sin(z +1)—sin(27 +1)=1;

r) cos(f—zj—le;
6 3

1) 2sin% x—7cosx+2=0
e) cos? x + cosxsinx=0;
k) sin4xsin3x —cos4xcos3x=0.

o . (37 1
2* HaiiguTte KOpHM ypaBHEHHS Sin 7+5x =§, MIpUHAJJICKAIITIE
T
MIOJTYUHTEPBATY (E;ﬂ':|.

Kpumepuu oyenxu:

KonnuecTBo 6anioB, BBICTaBISEMBIX 32 BBIIIOJIHEHUE 3aJlaHUM, 3aBUCUT OT
IPaBUWIBHOCTH OTBE€Ta M MOJHOTHl PELICHUs, IOKa3bIBAIOIIMX YpPOBEHb
(GbopMHpPOBaHUS YMEHUS PEIIaTh TPUTOHOMETPUUECKUE YPAaBHEHUS, CBOSIINECS K
JMHENUHBIM U KBaJPATHBIM.

3a pemieHne, B KOTOPOM OOOCHOBAHHO TIOJYYEH TPABWIbHBIA OTBET,
BBICTABJIIETCS ~ MAaKCHUMallbHO€  KosmyecTBO  OamioB. CHmwkeHue  OaijioB
IPOU3BOJAUTCS MPU HEIOCTATOUHOM OOOCHOBAaHMM, HE3aKOHUEHHOCTU pEILEHUS,
HE3HAYUTENbHBIX BBIUMCIUTEIbHBIX OUTMOKAaX IPU BEPHOM XOJI€ pacCyKICHUI.

bannel 3a 3amaHuve He HAYMCISIIOTCA NPH OTCYTCTBHM pEUIEHUS M TpyObIX
omnbOkax. [IpaBuiIbHBINA OTBET MPU OTCYTCTBUM TEKCTa pelIeHUs oueHuBaeTcs B 0
0aJIoB.
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®oHA TECTOBBIX 3aaHUM JJIs1 IPOMEKYTOYHOI0 KOHTPOJISI 3HAHUM 110
aucHuIInHe «MaremaTuka»

Tecmupoeanue nucomennoe Nel

Memoouka nposedenusl.

[TapameTpsl METOAMKH 3HaveHHE MmapaMerpa

KonuuecTBo o11eHOK JBe

Hassanus ornieHok 3auTeHo
He 3aureno

[Toporu oueHok Menee 6 npaBUIBLHBIX OTBETOB —
HE 3a4TCHO;
6 — 12 nmpaBUJIbHBIX OTBETOB —
3a4TCHO.

[Ipenen IUTEIBHOCTH BCETO KOHTPOJIS 90 MuHyT

[Ipenen WUTENTBHOCTH OTBETA HA KAXABIA BOIIPOC He ycranaBnuBaercs

[TocnemoBaTeIbHOCTH BHIOOpA pa3ieiioB ITocnenoBarennHas

[TocnenoBareabHOCTH BEIOOPKH BOIIPOCOB M3 KAXKIOTO [IpounsBosnbHas

pasnena

KoHTposmmpyemsie pa3ensl 1-4

[Ipenyiaraemoe KOJIMYECTBO BOIIPOCOB U3 OJTHOTO

KOHTPOJIMPYEMOT0 pa3jiena

Kpumepuu oyenxu:

3auTeHO: HE MeHEee 6 BEPHBIX OTBETOB.

He 3auteHo: MeHee 6 BEpHBIX OTBETOB.

bamnel 3a 3amaHWe HE HAYUCISAIOTCSA MPU HEBEPHOM OTBETE WIIA MPU €T0
OTCYTCTBUH.

Pasznea 1. PazBuTie NOHATHS 0 YHCJIE

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumuoy.

67.8 7,62
6,35

Haiigure x U3 nponopuuu

56,5

Beeoume c knasuamypol Baw sapuanm omeema u Haxcmume KHONKY
«Omeemumu.

Oxpyraure yucao 82719,364 1o necaArsIx.

827194
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Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

| .
HpeI[CTaBbTe E B BUJA€ J€CATHYHOU ):[pOﬁl/l.

0,008

Beeoume c knasuamypovr Baw sapuanm omeema u naxcmume KHONK)
«Omeemumaoy.

7 .
HpeI[CTaBbTe E B BUJA€ J€CATHYHOU ):[pOﬁl/l.

0,4375

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumuoy.

1 .
IIpencraBbTe @ B BHJIe 1eCATUYHOM IPOOH.

0,0016

Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumuwy.

IpencraBbre uncio 254,94563803 B Buae necATHUHOM APOOH €
TOYHOCTBIO 10 0,01.

254,95

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumu».

17 .
IIpencraBbTe YKMCI0 1 B BH/IE 1eCATHYHOI Apodu ¢ TouHOCTHIO 10 0,01.

1,55

Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumu.

Haiiiure OTHOCUTEIBbHYIO NOTPEHIHOCTD (B MPOUEHTAX) NPUOJINKEHHOT 0
usmepenus A=240xt1. IIpoueHTsl BoryucauTe ¢ To4HOCTHIO 10 0,1.

0,4

Bseoume c knasuamypul Baw éapuanm omeema u Haxscmume KHONKY
«Omeemumu.

HajiguTe 0OTHOCHTEIBHYIO MOTPEIIHOCTD (B MPOLEHTAX) NPUOJINKEHHOT 0
u3MepeHus paauyca 3emuu (B km): R=6380=+1. IIpoueHTbI BHIYNCIUTE €
TOYHOCTHIO 10 0,01.

0,02
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Bseeoume c knasuamypur Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumu.

Haiiiure OTHOCUTEIBbHYIO NOTPEITHOCTD (B MPOIEHTAX) NPUOJINKEHHOT 0
usMepenus nuamerpa Jlynsl (B km): D =3476+ 1. IIpoueHTHbI BBIYUCIUTE €

TOYHOCTBIO 10 0,01.
0,03

Beeoume c knasuamypol Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumu».

Haiiiure 3HaYeHUE BbIPAKEHUSA (— 2% — %) -160.

=500

Beeoume c knasuamypol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumoy.

Haiinure 3HaYeHUe BbIPAKEHUSA (% + 2%) -258.

80,625

Beeoume ¢ knasuamypol Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumuoy.

Haiigure 3HaYeHHE BbIPAKEHUS (2; — 1,2) . 5% .

8

Beeoume c knasuamypol Baw eapuanm omeema u Hadcmume KHONKY
«Omeemumau».

Haiigure 3HaYeHME BbIPAKEHUS (2; — 2,5) : % .

5

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumuoy.

Haiiqute 3HaYeHUe BbIpaKeHUus 4 —:

CIES
NIES

10

Beeoume c knasuamypol Baw eapuanm omeema u Hadscmume KHONKY
«Omeemumau».
. 1,23-45,7
Haiinure 3HaYeHWe BhIPasKeHUsA ——————.
12,3-0,457

10
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Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

Oxpyraure 2,3288654 10 1eCATUTBHICTYHBIX.
2,3289

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

Oxpyraure 3,654234 10 necATUTHICAYHBIX.
3,6542

Bvibepume o0un npasunvhvill éapuanm u Hajxcmume KHONKy «aneey
IlpeacraBbTe necsaTuuHyro Apods 0,125 B Bue 00bIKHOBEHHOMH APOOH.

1
+_
8

— oo | W
n|g = ol

Bvibepume ooun npasunvhvill éapuanm u Haxcmume KHOnKy «anee»
IIpeacraBbTe HecATHYHYIO ApoOb 7,11 B BUIe 00BIKHOBEHHOM APOOH.
711

+
100
11

100
711

1000
81

100

Pasznea 2. Dyukuuu u rpadpuku

Bvibepume neckonbko npasuibHbIX 0Meemos u Haxcmume KHONKy «/laneey
Ha pucynke nzo0pa:xén rpadpuxk pyHkuuu y= f (x) . Kakue u3

YTBEpsKICHUI OTHOCUTEJIbHO 3TOH (PyHKIMH HEBEPHbI?
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/

+(yHKIMSA BO3pacTacT Ha MPOMEXKYTKE [— 2;+oo)(50 %)
+£(3)> f(=3)(50 %)
£(0)=-2

npsiMasi y = 2 mepecekaeT rpaduk B TOUKax (— 2;2) u (5;2)

Bvibepume neckonvko npasunbHblXx 0meemos u Hajxcmume KHonky «/aneey
Ha pucynke n3o0paxkén rpagpuxk pyHkuuu y = f (x) . Kakue u3

YTBep:KIeHUIl OTHOCUTEJIbHO 3TO GyHKIMU HeBePHbI?

yp

B

@OyHKIMS BO3pacTaeT Ha MPOMEKyTKe (—oo; —1]
+Hawuboabiee 3naueHne GyHKIuy pasHo 8 (50 %)

+H(—4) #f2) (50 %)

Buvibepume 00un npasunvhbili 6apuanm u Haxcmume KHonky «/aneey
Ha pucynke nzo0pa:xén rpadpuxk pyHkuuu y= f (x) . Kakue u3

YTBepsKICHU OTHOCUTEJIbHO 3TOH (PyHKIMH HEBEPHBbI?



¥

Jf=1) =f3).
+HauOoubiiee 3HaueHne PyHKIUKU paBHO 3.
f(x)>0 mpu —1<x<3.

Bvibepume neckonvko npasunbHbix 0meemos u Hajxcmume KHonky «/laneey
YerHpIMU QYHKUUSAMH ABJIAOTCA ...

+ f(x)=x"* (50 %)

f ) =1gx
+ f(x)=cosx (50 %)
f(x)=logs x

Bbl5epume HEeCKOJIbKO nNpasulbHblX Omeemaoes U HasiCMUume KHONKy «,ZZaJlee»

DYyHKIUAMHU, 00JIACTHIO ONpeieIeHUsI KOTOPBIX CJYKUT UHTEPBaJ
(—00;+00) , ABJSIIOTCA ...

fx)=+x

+ f(x) =x% +5x+10 (50 %)
+ £(x)=5" (50 %)
f(x)=logsx

Buvibepume o0un npasunbHbili gapuanm u Haxcmume KHONKYy «/laneey
DyHKIMEH, 001aCTHI0 3HAYEHUSI KOTOPOH CaykKuT nHTepBasa (0;4+0),
SIBJISIETCA ...

f)=x
f(x)=x+1
+ f(x)=5"
f(x)=logsx
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Bbl6epume HECKOJIbKO npAaBUJIbHbIX OMEBEMOE8 U HAHCMUME KHONKY «ﬂaﬂee»

«Hyassmmw» QyHKUMH y = —(x — IXX i 4) ABJIAIOTCH. ..
x(x-5)

x=0

+x=1 (50 %)

+x=—4 (50 %)

x=5

Buvibepume neckonbko npasunbhbix omeemos u Haxcmume KHONKY «/laneey
DYyHKIUAMH, BO3PACTAONIMMHU HA BCell 00J1aCTH ompeae/ieHus,
ABJSAIOTCA ...

+ f(x)=x> (50 %)

f(x)=x
+ f(x)=5" (50 %)
f(x) :logl X

2

Bvibepume 00un npagunvhwviil omeem u Haxcmume KHONKY «/laneey
OobaacTbi0 onpenesieHuss yHkuu f(x) =
[-L1]

+[0;1) © (I5+0)

(05+00)

(O;1) W (I;+0)

X
\/— 1 ABJAECTCH HHTEPBAJl...
x p—

Buvibepume ooun npasunvrviti omeem u Haxcmume KHONKY «/laneey

MHo:xecTBOM 3HaYeHUil pyHkuuu f(x)=—-3x+2 Ha oTpe3ke [—6;3]
sIBJISIETCS. ..

[-6:3]

+[-7;20]

[0;+0)

(=20;7)

Bbl6epume 00UH I’lp(l@uﬂbl—lbll] omeem U Has)cmume KHONKy «,ZZanee»

3navenue pyHkuum f(x) =

2

-2
+0,4
-04

5 B TOUYKeE X; =2 PaBHO...

x“+1
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Bvibepume 00un npasunvhviii omeem u Haxcmume KHONKY «/laneey

: /2
3Hauyenne PyHKUUH [ (X)=sin x+2 B TOYKe X, = 5 paBHO...

+2,5
2
1
0

Bseoume c knasuamypul Baw eéapuanm omeema u Haxcmume KHONKY
«Omeemumb
3nayenue pynkuuu f(x)=log, x B TOUKe X, =32 paBHO...

5

Beeoume ¢ knasuamypol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumo»

Cymma «Hys1ein» Gynkunn f(x) = x° +5x—6 paBHa...
-5

Beeoume ¢ knasuamypol Baw sapuanm omeema u Haxcmume KHONKY
«Omeemumo»

Has pynxkuun f(x)=5-— x* TouKa IKCTpEMyMaA X .. =...
0

Coomnecume s1emenmsl 08YX CNUCKOS8 U HANCMUMe KHONKY «/laneey
YcraHoBuTE COOTBETCTBHE MEKAY QyHKIMEH U ee rpaduKoM.

I. f(x)=x(B—-x) 2.(33,3%)

2. JO=~=x 3. (33,3%)
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3. fO=X2

1. (33,3%)

Coommnecume s1emenmol d@yx CNUCKO8 U Hascmume KHONKy «,Z]aﬂee»

YCcTaHOBHTE COOTBETCTBHE MexKAY PyHKIMEN U ee 00/1aCThI0 3HAYCHHIA.

2. [0;+0) (33,3%)

1. f(x)=3"+1
2. f(x)=~/x+1 3.[-1:1] (33.3%)
3. f(x)=sinx 1. (1;+00) (33,3%)

()

Coommuecume s1emeHmvl 08YX CHUCKO8 U HadcMume KHONKy «/laneey
YcraHoBuTe COOTBETCTBHE MexAY PyHKIUEH U ee 00J1aCTbIO

onpeaeaeHus.
1. f(x)=3" 2. (0:4+00) (33,3%)
2. f(x)=log,x 1. (—o0;+0) (33,3%)
3. fy=1 [3;+90)
X
3. (—0;0) U (0:40) (33,3%)

Coomuecume snemenmvl 08YX CHUCKO8 U HaXCMume KHONKy «/laneey
YcraHoBuTe COOTBETCTBHE MexAY PyHKIHEH U ee 00J1aCTbIO

onpeaeJeHusl.
1. f(x)=x*+3 1. (—o034o0) (33,3%)
2. f(x) __2 3. [1;+00) (33,3%)
xX+5

3. f(x)=+/x—1

2. (—o01=5)U(=5;+0) (33,3%)

(35+<0)
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Coommuecume snemenmuvl 08YX CHUCKO8 U HadcMume KHONKy «/laneey
YcTaHoBHUTE COOTBETCTBUE MeKAY PyHKUMEN U ee 3HAYECHUEM B TOYKe
xg =1
0

1. f(x) :l 3.3 (33,3%)
X
2. f(x)=log, x 2.0 (33,3%)
3. f(x)=3" 1.1 (33,3%)
2

Paznea 3. KopHu, ctenneHu v Jiorapupmbl

Beeoume c knasuamypol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumaoy.

Haiinure 3HaYeHUe BbIPAKEHUSA 65° —56°.
33

Beeoume c knasuamypol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumaoy.

2
2
Haiiiure 3HaYeHUE BbIPAKEHUSA ﬁl—\/zl
2

Beeoume c knasuamypovr Baw sapuanm omeema u naxcmume KHONK)
«Omeemumau».

Haiinure 3Ha4yeHHe BbIpasKeHUs1 S - 3/9.909.
15

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumuoy.

Haiigure 3Ha4enne Buipaxenns /49 -{/49 .
7

Beeoume c knasuamypol Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumuoy.

2
. !8 3!
Haiinure 3HaueHHe BbIPAKEHUS e

24
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Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

Haiiiure 3HaYeHHUE BbIPAKECHUSA %\/6 . \/5_4 .
4?2

Beeoume c knasuamypor Baw sapuanm omeema u Hasxcmume KHONK)
«Omeemumaoy.

. V12
Haiaure 3HAYEHHE BbIPAKEHUA ——

N
2

Bseoume ¢ Kuasuamypbvl Baw eapuarm omeema U Hax)dcmume KHONKy

«Omeemumoy.

Haiigure 3HaYeHHEe BbIPAKEHUS 5036 . 5032

5

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumuoy.

(o= f
Haiigure 3HaYeHHE BbIPAKEHUS T_gl .

81

Bseoume c knasuamypul Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumb».
3\
Hajigure 3HaYeHHE BbIPAKEHUS

3—9

27

Beeoume c knasuamypor Baw sapuanm omeema u nHasxcmume KHONK)
«Omeemumu ».
76
Haiiiure 3HaYeHUe BbIPAKEHUSA -
2027

8

Bseoume ¢ Knasuamypbvl Baw eapuarm omeema U Has)cmume KHONKy

«Omeemumau».
410
Haiinure 3HaYeHHe BhIPAsKeHUsI —5 -
2

512
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Beeoume c knasuamyper Baw sapuanm omeema u nasxcmume KHONK)
«Omeemumaoy.

Haiinure 3HaYeHHe BbIpakeHus 4 - 7 +6-7°.
490

Bseoume ¢ Kiasuamypul Baw eapuaHm omeema u Hascmume KHOnKy

«Omeemumo».
6

. 3 5
Hajigure 3HaYeHne BbIpasKeHUsT 5 5—2

5

Beeoume c knasuamypol Baw sapuanm omeema u naxcmume KHONK)
«Omeemumaoy.

Haiiqure 3HayeHue BbIpa:xkeHus 3,4 - 10 + 1,8 10°.
2140

Bvibepume 00un npasuivhbviil 6apuanm u Hadlcmume KHONKy «/lanreey
3HaueHue BoIpaxenus log;189 —log;7 pasHo ...

-3

1

3
log; 182

+3

Bvibepume 00un npasunvhbill éapuanm u Haxcmume KHONKy «/anee»
1
3Hauenne Bpipaxenus log, 10+1log, 610 PaBHO ...

—-16
+-3
1

16
3

Bvibepume 00un npasunvhbill 6apuanm u Haxcmume KHONKY «/laneey
3navyeHue BoIpaxeHus lg12,5+1g 80 paBHo ...

1000
5

+3
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Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

Haiinure 3Ha4yenue Boipaskenus log, V13.
13

—0,5

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

Hajigure 3Ha4eHne Bbipa:kenus 6log, 7.
2

Pasznesa Ne 4. OCHOBBI TPUTOHOMETPHH

Beeoume ¢ knasuamypol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumaoy.

Haiinure cosa, ecam sina =0,8 1 90° <a <180°.
0,6

Beeoume ¢ knasuamypol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumoy.

Haiigure cosa, ecan sinag=0,8 u 0° < <90°.
0,6

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

Haiigure sina, ecam cosa =—0,6 1 90° <a <180°.
0,8

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

Haiigure sina, ecam cosa=0,6 1 0° <a <90°.
0,8

Beeoume c knasuamyper Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

. /4
Hajigure rpagycHyio mepy yrJja 1

45

Beeoume ¢ knasuamypwt Baw eapuamm omeema u Haxcmume KHONKY
«Omeemumaoy.

. 27
Haiigure rpaaycHyio mepy yrJja ? .
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120

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

. RY/4
HaiinuTe rpaagycHyio Mepy yria o

135

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumaoy.

Haiigure rpaagycnyro mepy yraa 1,57.
270

Buvibepume ooun npasunbwiti gapuanm u Haxcmume KHONKY «/laneey

HaiinuTe pagmannyio mepy yraa 15°,
7

6
/2

12
1,57

z
15

Bovibepume 00un npasuivHbvill 6apUAHm U Haxcmume KHONKY «/laneey
Haiinute paguannyo mepy yraa 150°.
Sr
+ J—
6
3r

4
1,57

27

3

Buibepume ooun npasunbHblli gapuanm u Haxcmume KHONKYy «/laneey

Haiigure pagnannyro mepy yraa 210°.
Sr

5t
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Bvibepume 00un npagunvhwill 6apuanm u Haxcmume KHONKY «/laneey

B kakoii yeTBepTH JIeKUT yroJ 88°?
+B nepBou

BO BTOPOH

B TPEThEU

B UETBEPTOU

Buibepume ooun npasunbrwiti apuanm u Haxcmume KHONKYy «/laneey

B kakoii yerBepTH Jie:kut yroa 100°?
B IIEPBOM

+BO BTOpOH

B TPEThEH

B UETBEPTOU

Buvibepume ooun npasunbhwiti gapuanm u Haxcmume KHONKYy «/lanee»

B kakoii yeTBepTH JIesKUT yroJa 145°?
B IIEPBOM

+BO BTOpOU

B TPEThEU

B UETBEPTOU

Bvibepume 00un npasunvhbvill 6apuanm u Haxcmume KHONKy «/anee»
B kakoii yerBepTH Jexut yroa 300°?

B IIEPBOM

BO BTOpOH

B TPEThEU

+B 4eTBEPTON

Bvibepume 00un npasuivhvlil 6apuanm u Hadcmume KHONKy «/laneey
B kakoii YyeTBepPTH JIEXKUT yroJi (— 200° )?

B IIEPBOM

+BO BTOpOU

B TPEThEU

B UETBEPTOM

Bvibepume 00un npasunvhbvill 6apuanm u Haxcmume KHONKY «/aneey

B xakoil yeTBepTH JICKUT yroJl (— 120° )?

B IEPBOU

BO BTOPOU
+B TpeTben
B UETBEPTOM

Bvibepume 00un npasuivhsili 6apuanm u Haxcmume KHonky «/aneey
- 2
Ecau sin” x=0,3, To 3Ha4eHue BbIpaxKeHus 5cos’ x +1 paBHo ...
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2,5
5,55
+4,5
7.5

Buvibepume o0un npasunbHwili apuanm u Haxcmume KHONKy «/lanee»

)
Eciau cos® x=0,7 , TO 3HA4YeHHUe BbIpakeHus 14 sin” x —3 paBHO ...

—2,58
+1,2
39

6,8

Buvibepume ooun npasunbHwili apuanm u Haxcmume KHONKYy «/laneey

Boipaxenue 2sin’ x +2cos’ X mocie yIpoueHus HMeer BH ...
4

0

+2

1

2 cemecTp

Pazgen 5. lIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

Cocmaenenue mepmuRolocuiecKozo cjiosapsa no meme «OcCHOBHbIE NOHAMUSA

cmepeomempuu)
CocraBpTe TEPMUHOJIOTHYECKUU CJOBaph MO TeMe «OCHOBHBIE MOHATHS
CTEPEOMETPHUI.
Crnosapvb « OCHOBHbLE NOHAMUSL CMEPEeoOMEeMPULL)

No IonsiTue Onpenesienune

1 | Touka

2 | llpamas

3 | [TnockocTh

4 | [lapannenbHble IPSIMBbIC

5 | CkpenuBaromyecs npsiMbie

6 | Yrom MexIy CKpelnBaroIuMHICs

MMPAMBIMHA

7 | Yron Mexy INIOCKOCTSIMHU

8 | Yros Mexnay npssMOH U MJIOCKOCTBHIO

9 | OproroHanpHas MPOEKLUS TOYKU Ha
IIJIOCKOCTh

10 | OproroHaneHas NPOEKIHs MPIMON
Ha IIJIOCKOCTh

11 | PaccTostHME OT TOYKHM 10 IPSMOM

12 | PaccTosiHME OT TOYKH J10 IJIOCKOCTU
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13 | PaccrosgHune Mexay npsiMou 1
NapaJUIEIIbHON € IJIOCKOCTBIO

14 | Paccrosinue Mex 1y napajiebHbIMU
MJIOCKOCTSIMU

15 | PaccrosiHue Mexy
CKPEUIMBAIOIIMUMUCS TPSIMBIMU

Kpumepuu oyenxu:

MakcumanbHOE KOJIMYECTBO OAaJJIOB BBICTABIISIETCS B Clydae, €CJIM CTYJICHT
BBINIUCAJI BCE OCHOBHBIC MOHSTHSA, 0€30IIMOOYHO Jajl UM OMPEACIICHHs, MPUBEI
MPUMEPHI.

CHmxeHue 0ayioB MPOU3BOJIUTCS MPU HAIUYUM OIMIKMOOK B (POPMYIUPOBKE
ONPENETICHUN I YaCTUYHOM COCTABJIICHUH CJIOBapS.

Bvicmynnenue na 3anamuu
no meme «I'eomempus Eexnuoa u neeekiuoosa zeomempus,

[logroToBhTE BBICTYIUICHHE, a TaKXKe€ MHUCBMEHHBIM OTYET MO TeMe
«I"'eomeTpust EBKIMIa 1 HEEBKINI0BA TEOMETPUSI.

MO0>XHO MCIIOJIB30BATh PA3TUYHbIE UCTOUHUKN UH(POPMAIIUH, B TOM YHCIIE:

1) bammako, M. 1. Maremaruka : yueOnuk aist CI10 / M. U. bammaxkos.
- 2-e wu3., crepeotunt. - MockBa : Knopyc , 2020. - 394 c. - (Cpennee
npodeccCHOHAIbHOE 00pa30BaHME).

2) bammakoB, M.M. Maremaruka: cOOpHUK 3amad  NpodUILHOU
HarpasieHHocTH : yyeOHoe nocodue g CIIO / M. U. bammakos. - 4-e u3fg.,
crepeotuni. - MockBa : Axkaaemus, 2014. - 208 c. - (IlpodeccuonanbHoe
oOpazoBanue. OO011e00pa30BaTEIbHbIC TUCIUILIUHBI).

3) HUHPOPMALMOHHO-CHPABOYHBIE U MIOMCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MakcumanbHOE KOJUYECTBO OaslsIOB BBICTABISIETCS B CIIy4ae, €ClIU CTYJICHT
IPaMOTHO PACKPBLUI TEMY, IIPUBEN MIPUMEPBI, CAETIA] COOTBETCTBYIOIINUE BBIBObI,
OTBETHJI HA BOMPOCHI ayAUTOPUHU, JIEMOHCTPUPYET (POPMUPOBAHUE 3HAHUS 00
YHUBEPCAIBHOM XapaKTepe 3aKOHOB JIOTMKM MAaTEMaTHUYECKUX PACCYyXIACHUH, UX
MPUMEHUMOCTH BO BCEX 00JIACTAX YETIOBEUYECKOM JEATEILHOCTH; O IUPOTE U B TO
K€ BpEMsI OrPaHUYCHHOCTH NPUMEHEHUSI MATEMATUYECKUX METOJOB K aHAIU3Y U
UCCJIEIOBAHUIO TIPOLIECCOB M SIBJICHUH B MpUPOJE U O0OIIEeCTBe; O 3HAYECHUU
MPAKTUKUA ¥ BOMPOCOB, BOSHUKAIOIIUX B CAaMOM MaTtemaTuke sl GOPMUPOBAHUS U
pa3BUTUSA T'€OMETPUU B MPOCTPAHCTBE; O 3HAYCHUU CTEPEOMETPUU ISl PEIICHUS
3a/1a4, BO3HUKAIOIINX B TEOPUU M MPAKTHKE; a Takxke (popMupoBaHue 3HaAHUSA 00
WCTOPUM BO3HUKHOBEHUS M PA3BUTUS TE€OMETPUMU; MPUMEHSIET METOMIbI
TEOPETUYECKOTO UCCIEA0BAHUS.

CHmwxeHne 0aioB MPOU3BOAUTCS MPU HEJOCTATOYHOM PACKPHITHH TEMBI.
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Koumpononas paboma Ne 7 «Ilpamvie u nnockocmu 6 npocmpancmee)
Bapuanm No 1
1. B xybe ABCDA,B,C,D, naiinute yron Mexny npssmeiMu BA; u AC.

2. B kybe ABCDA,B,C\D; wnaiinute yron Mexnay npsmoid AC, u
IUIOCKOCTBIO ABC.
3. B xybe ABCDA,B,C|D, naiinute yron Mexnay miockoctssmu ABC| u

BCC,.

4*, B xybe ABCDA,B,C,D,, Bce pedpa KOTOPOrO paBHBI 2 , uaiigure
paccTosiHue OT TOYKU B 110 npssmMoit A D; .

5*. B xybe ABCDAB,C,D,, Bce peOpa KOTOpOro paBHBI 2 , waiigure
paccTosiHue oT Toukd B 1o miockoctu ACC, .

6*. B xyoe ABCDA,B,C,D,, Bce pebpa KOTOpOro paBHBI 2, uaiigure
paccTosiHie MexX 1y npsimbiMu AB u CB; .

Bapuanm No 2
1. B xybe ABCDA,B,C,D, naitnute yroa mexnay npsambimu CA, u BC.

2. B kxybe ABCDA,B,C,D, naiinure yron mexny mnpsmoii BC, u
IUIOCKOCTBIO ABC.
3. B xybe ABCDA,B,C|D, naiigute yron Mexnay miockoctasmu ABD, u

BAC,.

4*, B xybe ABCDA,B,C,D,, Bce peOpa KOTOPOro paBHbI /5, naiimure
paccTosiHue OT TOUKU B 110 npssMoit A D; .

5*. B xybe ABCDA,B,C,D,, Bce pebpa KOTOPOTrO PaBHBI V5, maiigure
paccrostHHAe OT TO4kH B 1o miockoctn ACC;.

6*. B xybe ABCDA,B,C,D,, Bce peOpa KOTOPOrO PaBHBI /5, naiinure
paccrosinie Mexay npsiMmbiMu AB u CB| .

Bapuanm Ne 3
1. B xybe ABCDA,B,C,D, naiinutre yroa mexnay npsmsivu CD, u DC.

2. B xybe ABCDA;B,C,D, wnaiinure yron wmexnay mnpsamoit DC, nu
IUIOCKOCTBIO0 ABC.
3. B xybe ABCDA,B,C,D, naiingure yron mexnay miockoctsimu ABC u

BCC .

4*, B xybe ABCDA,B,C,D,, Bce peOpa KOTOPOro paBHbI V3, maiinure
paccTosiHUE OT TOYKH B 10 npsamoin A;D; .

5*. B xybe ABCDA,B,C,D,, Bce pebpa KOTOPOIrO PaBHBI 3, maiigure
paccTostHue OoT TO4YKHU B 10 miockoctu ACC;.
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6*. B xybe ABCDAB,C,D,, Bce pebpa KOTOPOIO paBHEI /3, Haiizure
paccTosiHie MexXy npsiMbiMu AB u CB; .

Bapuanm Ne 4
1. B xybe ABCDA,B,C,D, naiinutre yroa mexnay npsameivu DA, u DC.

2. B xybe ABCDAB,C,D, Haiinute yron Mexny mnpsamoid BD, u
10CKOCThIO ABC.
3. B xy6e ABCDA,B,C,D, naiinute yron mexnuy miockoctsimu DBC| n

BAC,.
4*, B xybe ABCDA,B,C,D,, Bce pedpa KOTOPOrO paBHBI V7, uaiinure
paccTosiHue OT TOUKU B 110 npssmMoit A D; .

5*. B xybe ABCDA,B,C,D,, Bce pedpa KOTOPOrO paBHBI V7, maitmure
paccTosiHue oT Toukd B 1o miockoctu ACC, .

6*. B xyoe ABCDA,;B,;C|D,, Bce pebpa KOTOPOrO paBHBI V7, maiimue
paccTosiHie MexXy npsimbiMu AB u CB; .

Kpumepuu oyenxu:

KonuyecTBo 6ayiyioB, BHICTABISIEMbIX 32 BBIMOJIHEHUE 3a/JaHUM, 3aBUCHUT OT
MPaBUILHOCTH OTBETA W TOJMHOTHI PENICHHUS, TOKAa3bIBAIOIIUX YPOBEHB
dbopMHpOBaHUS ~ YMEHHS  paclo3HaBaThb Ha  4YepTeXax ©  MOJACIAX
MIPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMHCAHUSIMHU,
M300PKEHUSIMU; OMUCHIBATh B3aUMHOE PACIIOIOKEHUE MPAMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE, APTYMEHTHUPOBATh CBOM CYXJACHHS 00 3TOM PaCIOJIOKCHUH;
aHAIM3UPOBATh B MPOCTEHINIMX CIydasx B3aUMHOE PACIOJOKEHHE OOBEKTOB B
MPOCTPAHCTBE;, HCIOJB30BaTh TMPH  PEIICHHH CTEPEOMETPUUYECKUX  3a/ad
TUTAaHUMETPHYECKHE (DAKTBI M1 METOMBI; TIPOBOAUTH JOKA3aTEeIIbHBIE PACCYKICHUS B
XOJIe pEeIIeHHWsS 3a/ay; pemiarh MPOCTEHINNE CTEPEOMETPUYECCKUE 3aJadd  Ha
HAXOXKJIEHUE TEOMETPUUECKUX BEJIMYUH (IJIMH, YTIIOB).

3a pemieHne, B KOTOPOM OOOCHOBAHHO TIOJYYEH TPABWIbHBIA OTBET,
BBICTABJISIETCS. ~ MaKCUMaJlbHOE  KoJmdecTBO  OawtoB. CHuxkeHue  0auioB
MPOU3BOMUTCS TMPU HEJOCTATOYHOM OOOCHOBAHHMH, HE3aKOHYECHHOCTH PEUICHUS,
HE3HAUUTETHHBIX BHIYUCIUTEIBHBIX OMIMOKAX MPU BEPHOM XOJI€ PACCYKICHUM.

banner 3a 3amaHvie HE HAYUCISIIOTCS TPU OTCYTCTBHHM PEIICHUS M TPyOBIX
omunOkax. [IpaBuIbHBIN OTBET MPU OTCYTCTBUM TEKCTa perieHus oneHnBaeTcs B ()
OaILIoB.

TecToBbIC BOITPOCEHI IO TEME, NCITIOJB3YCMBIC JJIA ITPOMEKYTOUYHOI'O KOHTPOJIA

3HAHWM MO JWCLUHUILUIMHE, MPEJCTaBICHbl B COOTBETCTBYIOIIEM pasieie (oHaa
OIICHOYHBIX CPEJCTB.
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Pasznes 6. MHOTOrpaHHHUKH M KPVYIJbIe TeJAa

Cocmaenenue ma6./'lul(bl cucmemamusauyuu yll66H020 mamepuaia «(DOPM_VJlbl

00vemo086 u niowjaoeil NOGePXHOCMU NPOCMPAHCHEEHHBIX M el
3anonuute Tabmuny «@PopMynbl OOBEMOB U IUIOMIAJIEd MOBEPXHOCTHU

IMPOCTPAHCTBCHHBIX TCJI», OIIMPAsACh HA Hpe,HHaFaCMBIfI MAaKcT.

Tabauya « Dopmynvt 00vbemMo8 u n1owaoel N08eEPXHOCMuU NPOCMPAHCMBEHHbIX

meny»

[Tnowmwans 0OKOBOM
[TOBEPXHOCTH

Ilomane moaHon
MMOBEPXHOCTH

O0BeMm

OO0mwmit ciryqaid

[Tpu3ma [Tapannenenunesn

Ky6

[Inpamuna

Hunuaap

Konyc

[lap

Kpumepuu oyenxu:

MakcuManbHOE KOJWYECTBO OajljIoB BBICTABIISICTCS B ciIy4dac, €ClIn CTyACHT

TPAMOTHO M YE€TKO 0()OPMHII BCIO TaOJUILY.
CHuxeHne OajIoB MPOU3BOAUTCS IMPU HAJUMYUK OLIMOOK WJIM HEMOJIHOM

3al0JIHEHNUH TAOJINIIBI.

Cocmaenenue madauyvl 014 cucmemamusayuu yueoHo2o0 mamepuaia
«Ilpasunvnvie MHO20ZDAHHUKW)
3anosauTe Tabnuiy «lIpaBuiIbHBIE MHOTOTPAHHUKH.

Tabauya «llpasunvrsvie MHO202PAHHUKUY

MHororpaHsuk

Yucno Yucno
BEPIIUH pebep

Yucno
rpaHeu

UYeprex

Tempas0op

Kyb (cexcasop)

Oxmasop

Urocasop

Hooexasop
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Kpumepuu oyenxu:

MakcumanbHOE KOJMYECTBO OalsIOB BBICTABJISETCS B CIIy4ae, €ClId CTYJIEHT
IPaMOTHO M YE€TKO O(OPMHUJIT BCIO TAOJHILY.

CHiwxeHue 0OajiIOB MPOU3BOJIUTCA MPU HAIWYUU OLIMOOK MM HEMOJHOM
3aMoOJIHEHUU TaOTUIIBI.

H3z20moenenue mooeneii MHOCOCPDAHHUKOB U KP)YZlJlblX méJi
H3roToBbTE MOJCJIb MHOT'OI'paHHHKa UJIK KPYIJIOro TCJia.

Kpumepuu oyenxu:

MaxkcuManbHOE KOJIMYECTBO OAIOB BBICTABIISIETCS B CIy4yae, €CIH CTYIEHT
W3rOTOBWII BEPHYIO MOJIENb ONMPEAEIEHHOIO MHOTOTPaHHUKA MJIM KPYIJIOrO Tea,
OTBEYAIOIIYIO0 TPEOOBAHUSAM Ka4€CTBA U ICTETUKHU.

CHmxeHue OayuloB MPOU3BOJUTCS NPU HEKAYECTBEHHOM BBINOJIHEHUU
3aJ1aHHUs.

Bovicmynnenue na sanamuu no meme «llnamonogor menay

[loaroToBhTE BBICTYIUICHHE, a TaKXKe€ MHUCHBMEHHBIM OTYET MO TeMe
«I1maToHOBBI TEJaY.

MO0>XHO MCIOJIB30BATh PA3TMYHbIE HCTOYHUKH UHPOPMAIIUU, B TOM YUCIIE:

1) bammakos, M. 1. Maremaruka : yueonuk njst CI1O / M. W. bamMakos.
- 2-¢ wu3., crepeorunt. - MockBa : Knopyc , 2020. - 394 c. - (Cpennee
npodeccruoHanbHOe 00pa3oBaHuE).

2) bammakoB, M.M. Maremaruka: CcOOpHUK 3amady  IPOQPUILHON
HarpasieHHocTH : ydyebHoe nocodue qis CIIO / M. U. bammakos. - 4-e u3f.,
crepeotun. - MockBa : Axkaaemusa, 2014. - 208 c. - (IIpodeccuonansHoe
obpazoBanue. O01Ie00pa3oBaTeIbHBIC TUCIIUILIMHBI).

3) wuHPOPMAIMOHHO-CIPABOYHBIE U MIOMCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MakcumanbHOE KOJUYECTBO OalNIOB BBICTABJISIETCS B CIIy4ae, €CIIA CTYJICHT
IPaMOTHO PACKPBLUI TEMY, IIPUBEN MIPUMEPBI, CAETIA] COOTBETCTBYIOIINUE BBIBObI,
OTBETHJI Ha BOIPOCHI AyJIUTOPHUH, JAEMOHCTPUPYET (OPMHUPOBAHUE 3HAHUS O
3HAYEHUW NPAKTUKU W BOMNPOCOB, BO3HUKAIONIMX B CAMOM MATEMATHKE IS
dbopMupoBaHUSI U Pa3BUTUS TEOPUHM MHOTOIPAHHUKOB M KPYTJIBIX Tel; O X
3HAYEHUM ISl PELICHUs 3a]1a4, BOZHUKAIOIINX B TEOPUM U MPAKTUKE; MPUMEHSIET
METOJbI TEOPETUYECKOT0 UCCIEAOBAHNS.

CHmxeHue 0a/ioB MPOU3BOAUTCS MTPU HEJIOCTATOYHOM PACKPBITUH TEMBI.

Koumponwvnas paboma Ne 8 «Muozozpannuku u Kpyzivle mena»
Bapuanm Ne 1
1. JIa pebpa mpsMOYToJILHOTO MapajuiefienuIieia, BEIXOAAIINE U3 OJTHOU
BEpIIMHbBI, paBHbl 2, 4. Jluaronanp napawienenunena paBHa 6. Haiinure
JI0Ia/Ib MOBEPXHOCTH MapaJlIeIenuIe 1a.
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2. Cocyn, umeromuid GopMy NpaBUIBHOM TPEYrOJbHON MPU3MBbI, HAJIWIH
2300 xy6. cM BOJBI M TOTPY3WJIM B BOJY JeTalib. [Ipu 3TOM ypOBEHB BOMABI
MOHSIJICA ¢ OTMETKHU 25 ¢M 10 oTMeTKH 27 cM. Haiinure 00neM metanu. OTBeT
BBIPa3UTE B Ky0. CM.

3*. B npaBuibHON mectuyronsHor mpusme ABCDEFAB,C\DEF, Bce

pebpa paBHBI /5 Haitnure paccTosiHhE MEXAY TOUKamMu B u E| .

4. B npaBunbHOU TpeyroiibHOM nupamuae SABC Touka L — cepenvHa
pebpa AC, S — BepmmHa. M3BectHo, uto BC = 6, a SL = 5. HaiiaguTe miomanas
OOKOBOM MOBEPXHOCTH MUPAMUJIBI.

S. B mpaBuibHOU 4yeThlpexyroibHOM nupamuse SABCD Touka O —
LEHTP OCHOBaHusl, S — BepmuHa, SD=7, SO =6. Haiinure nnuHy oTpe3ka
AC.

6*. CtopoHa OCHOBaHMS IPABUIILHOW IECTUYTOJIBHOW MUPaMUbI paBHa 4,
a yroja Mexay OOKOBOM IpaHbl0 U OCHOBaHMEM paseH 45°. Haiinure o0bem
MAPaMHUIBI.

7. O0BEM NepBOro NUIMHAPA paBeH 12 M>. V BTOporo HuMIMHApa BBICOTA B
TpH pa3a 0oibliie, a paJuyCc OCHOBAHUS — B JIBa Pa3a MEHbIIIE, YEM Y MEPBOTO.
Haiinqute o0beM Broporo nuinusapa. OTBET JaiTe B KYOUYECKUX METpax.

8. JlnuHa oKpy>XKHOCTH OCHOBaHUSI KOHYyca paBHa 3, 0Opasyroias paBHa 2.
Haiinure miomaas 60KOBOM MOBEPXHOCTH KOHYCA.

9. O6bem miapa paBeH 2887 . Haiigute miomaaps €ro MOBEPXHOCTH,
JICJICHHYIO HA 7T .

Bapuanm No 2

1. /IBa peOpa npsMOyrojibHOrO Napajuiesienuneaa, BoIXOIAINE U3 OJHOMN
BEpIIMHBI, paBHbl 3, 5. JlmaroHanme mnapauienenunena pasHa 9. Halinure
IJIOLIAb TOBEPXHOCTH MapasuieenuIe/a.

2. Cocyn, umMeronuii hopmMy TpaBUIBLHOM TPEYTOJIbHON MPU3MBI, HAJIUIU
2500 xy0. cM BOJIbI U TOTPY3WIM B BOAy Jneraib. [Ipu 3TOM ypoBEeHBH BO/IBI
nogusuicsa ¢ ormeTku 20 cm 1o otMeTKH 25 cM. Haiinnre o0bem geramu. OTBeT
BBIpPa3UTE B Ky0. CM.

3*. B npasuibHON mectuyronsHol npusme ABCDEFAB,C\DEF, Bce

pebpa paBHBI J7 Haiinure paccrosaue mexay Toukamu D u E; .

4. B npaBunbHOU TpeyrojibHOW nupamuae SABC Touka L — cepeanHa
pebpa AC, S — BepmmHa. M3BectHo, uto BC =5, a SL = 7. HaiiaguTe miomanas
OOKOBOI MOBEPXHOCTU MUPAMUJBI.

5. B npaBunbHON 4erblpexyronbHou nupamune SABCD Ttouka O —
HEeHTp OcHOBaHus, S — BepumnHa, SD =8, SO =7. Halinure JuiMHy OTpe3Ka
BC.

6*. CropoHa OCHOBaHUS IPABUIILHON IECTUYTOJIBHOW MUPaMUIbl paBHa 8§,
a yroja Mexay OOKOBOM IpaHbio U ocHOBaHMeM paseH 60°. Haiinure o0bem
nUpamMubl.
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7. O6beM nepBoro uuIuHApa paseH 15 M3, YV BTOpOro HummHapa BLICOTA B
TpH pasa OoJIbIlle, a PaJANYC OCHOBAaHUS — B JiBa pa3a MEHbIIIE, YEM Y MEPBOTO.
Haiinure o6beM BTOporo nuivHapa. OTBET 1aiTe B KyOUUeCKUuX MeTpax.

8. JlmuHa OKpYXKHOCTHM OCHOBaHHUS KOHYyca paBHa 5, oOpasyrolias paBHa
10. Haitnure miomaas 60KOBOM MOBEPXHOCTH KOHYCA.

9. O6beM mapa paBeH 5127. Haiiaure momans €ro MOBEPXHOCTH,
JICJICHHYIO HA 7T .

Bapuanm Ne 3

1. /IBa pebpa mpsMOYTOJIBHOTO TMapalesienuIe/ia, BEIXOASIINE U3 OJHON
BeplIMHbI, paBHbl 1, 3. JlmaroHamp napautenenunena pasHa 7. Hamngure
IUIOIIAb TOBEPXHOCTH MapasuleeuIe a.

2. Cocyn, nMeronuii (hopMy NpaBUIBHOW TPEYrOJbHON MPU3MbI, HAJIUIU
3200 ky0. cM BOJbI W TMOTPY3WIH B BoAy Jeraib. [Ipu 3TOM ypoBeHB BO/IBI
MMOHSIJICA ¢ OTMETKH 32 ¢M 10 OTMETKH 35 cM. Haiinure o0bem getanmu. OTBeT
BBIpPA3UTE B Ky0. CM.

3*. B npasuwibHON mectuyronsHor mpusme ABCDEFAB,C\DEF, Bce

pebpa paBHBI J6 Haiinure paccrosiHue Mexay Toukamu A u £ .

4. B npaBunbHOM TpeyroiibHOM nupamuae SABC Touka L — cepenvHa
pebpa AC, S — BepmmHa. M3BectHo, uto AC =7, a SL = 9. HaitauTe miomans
OOKOBOI TOBEPXHOCTH MTUPAMUJIBI.

5. B mnpaBunpHOM 4erblpexyronpHoM nupamune SABCD Ttouka O —
LEHTp OCHOBaHusA, S — BepunHa, SD =4, SO =7. Halinutre qInHYy OTpe3Ka
BC.

6*. CropoHa OCHOBaHMS IPABUIILHON IIECTUYTOJIBHOW MUPaMUIbl paBHA 7,
a yroja Mexay OOKOBOM IpaHbi0 U OCHOBaHMEM paseH 45°. Halinure o0bem
MUPaAMUIBI.

7. O0BbEM NepBOro NUIMHAPA paBeH 24 M>. YV BTOpOro HMIMHIPA BBICOTA B
TpH pa3a OoJiblile, a paJuyCc OCHOBAHUS — B JIBa Pa3a MEHbIIIE, YeM Y TIEPBOTO.
Haiimute o6beM BToporo nunuuapa. OTBET JaiTe B KYOUYECKUX METpax.

8. JlnnHa oKpy>XKHOCTU OCHOBaHHUS KOHYyca paBHa 7, 0Opa3yroiasi paBHa 9.
Haiinure miromaas 60KOBOM MOBEPXHOCTH KOHYCA.

9. O6bem mapa paBeH 426z . HaiiguTe miomaaes €ro MOBEPXHOCTH,
JEJICHHYIO Ha 77 .

Bapuanm No 4

1. /IBa peOpa npsMOyrojibHOrO Napajuiesienuneaa, BoIXOAAIIUe U3 OJHOMN
BepIIMHBI, paBHbl 4, 4. JluaroHanp mnapauienenunena pasHa 8. Haligure
IJIOLIAb TTOBEPXHOCTH MapasuiesienuIe/a.

2. Cocyn, uMeronuii popmy IpaBUIBHOM TPEYroJIbHOW MPU3MBI, HAIHWIN
4200 xy0. cM BOJBI M TIOTPY3WJIM B BOAY JAeTaib. [Ipu 3TOM ypoBEHb BOJBI
MOTHSIICS C OTMETKHU 42 cM 110 oTMeTKH 47 cMm. Halinute o6bem aetanu. OTBET
BBIPA3UTE B KyO. CM.
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3*. B npasmienOM mectuyronsHor npusme ABCDEFABC\DEF, Bce
pebpa paBubl 4. Halinure paccrosinue mexay Toukamu C u E .

4. B npaBunbHON TpeyrojbHoM nupamuae SABC Touka L — cepenvHa
pebpa AC, S — BepunHa. U3BectHo, uto AB =4, a SL = 7. Haitaute mionaab
OOKOBOI MOBEPXHOCTH MTUPAMUJIBI.

5. B mnpaBunbpHON 4eTblpexyroibHoM nupamunae SABCD Ttouka O —
IIEHTp OCHOBaHus, S — BepmmHa, SD =10, SO =15. Haliqute mmHy oTpe3ka
AC.

6*. CtopoHa OCHOBaHUS IPABUIILHOM IIECTUYTOJIBHON MUPaMUIbI paBHA 5,
a yroj Mexay OOKOBOM rpaHpio W ocHoBanueM paseH 30°. Haiimure oObem
MAPAMHUJIBL.

7. O6beM nepBoro uuIuHApa pase 32 M>, Y BTOpOro HUIMHAPA BHICOTA B
TpH pa3a Oouibllle, a paJuyC OCHOBAHMS — B JIBa Pa3a MEHbIIIE, YEM Y MIEPBOTO.
Haiigute o0beM Broporo uunuHapa. OTBET JaiTe B KyOMUECKUX METPaX.

8. JlninHa OKpyXKHOCTH OCHOBaHHSI KOHycCa paBHa 5, 0Opa3zytoias paBHa 7.
Haiinure miomaas 60KOBOM MOBEPXHOCTH KOHYCA.

9. O6bem mapa paBeH 3127. Haiiaure miomanb €ro MOBEPXHOCTH,
JIEJICHHYIO HA 7T .

Kpumepuu oyenxu:

KonuyecTBo 6ayiyioB, BHICTABISIEMbIX 32 BBIMOJIHEHUE 3a/laHUM, 3aBUCHUT OT
MPaBUIBHOCTH OTBETA W TOJMHOTHI PENICHUS, TOKAa3bIBAIOIIUX YPOBEHB
dbopMHpOBaHUS ~ YMEHHS  paclo3HaBaTb Ha  4YepTekax ©  MOJACIAX
MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI C UX OTHCAHUSIMHU,
W300pOKEHUSIMU;  aHAM3UPOBATh B MPOCTEHMIIMX  CIy4yasx  B3aUMHOE
pacmoyio)keHHe  OOBEKTOB B TPOCTPAHCTBE,  HM300pakaThb  OCHOBHBIC
MHOTOTPAaHHUKH W KPYTJbIC TeEJa; BBITIOJHITH YEPTEKHU IO YCIOBHSAM 3aj]1ad;
pemarb ~ TPOCTEUIIME  CTEPEOMETPUYECKHE  3aJadyd  Ha  HaXOXKICHHUE
r€OMETPUYECKUX BETUYHH (IJIMH, YTJIOB, IJI0MIa/eH, 00bEMOB); UCIIOJIH30BAThH IIPH
pPEIICHUHM CTEPEOMETPUUCCKUX 3aJad TUIAHUMETpUdeckue (GakThl W METOJBI;
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHS B XOJI€ PEIICHUS 3a/1a4.

3a pemieHre, B KOTOPOM OOOCHOBAHHO TIOJYYEH TPABWIbHBINA OTBET,
BBICTABIISIETCS. ~ MAaKCUMallbHOE  KoJm4yecTBO  OawtoB. CHuxkeHue 0auioB
MPOU3BOAUTCS TMPU HEJOCTATOYHOM OOOCHOBAHHMH, HE3AaKOHYECHHOCTH PEUICHUS,
HE3HAUUTEITHHBIX BHIYMCIUTEIBHBIX OMMOKaX MPU BEPHOM XOJI€ PACCYKICHUN.

banmner 3a 3amaHWie HE HAYMCISIFOTCS TPH OTCYTCTBHM PEIICHUS M T'PYOBIX
ommnOkax. [IpaBWIIBHBIN OTBET MPU OTCYTCTBUH TEKCTa pEIIcHUs olleHuBaceTcs B ()
OaJLIIoB.

TecToBbIC BOITPOCEHI IO TEMEC, NCIIOJIb3YCMBIC I IMMPOMEKYTOUYHOI'0O KOHTPOJIA

3HAHWM MO JMCUUIUIMHE, MPEJCTaBIEHbl B COOTBETCTBYIOIIEM pazaeie (oHaa
OLICHOYHBIX CPEACTB.
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Paznen 7. KoopauHATHI H BEKTOPbI

Bvicmynnenue na 3anamuu
no meme «Bexkmopnoe npocmpancmeo»

[TonroToBbTE BBICTYIUICHHWE, a TaKXE TMHCBMEHHBI OTYET TIO TeMe
«BekTopHOE MPOCTPaHCTBOY.

MO>KHO HCIIOJIB30BaTh Pa3IMYHbIC HCTOYHUKHA WH(OPMAIINHU, B TOM YHCIIE:

1) bammako, M. 1. Maremaruka : yaeonuk ais CI1O / M. . bammaxkos.
- 2-¢ wu3., crepeorun. - MockBa : Kuopyc , 2020. - 394 c. - (Cpennee
npodeccuoHanbHOEe 00pa30BaHuE).

2) bammakoB, M.M. Marematuka: CcOOpHUK 3agad  NPOQPUIHHOU
HampaBlieHHOCTH : yueOHoe mocobue mist CIIO / M. U. bammakos. - 4-e u3n.,
crepeotuni. - MockBa : Axkagemusa, 2014. - 208 c. - (IIpodeccuonanbHoe
obpazoBanue. O011e00pa3zoBaTeNIbHBIC TUCIUILUINHBI).

3) uHPOPMAIMOHHO-CIPABOYHBIE U MIOMCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MaxkcuManabHOE KOJIMYECTBO OaJlJIOB BBICTABIISETCA B CIIydae, €CJIU CTYIEHT
I'PAMOTHO PACKPBUI TEMY, IIPUBEI IIPUMEPSHI, ClEIa]l COOTBETCTBYIOLIUE BBIBOBI,
OTBETWUJI HA BOIPOCHl AyJIUTOPUH, IAEMOHCTPUPYET (OPMUPOBAHHUE 3HAHUS O
3HAYCHUM NPAKTHUKA W BOIMPOCOB, BO3HUKAIOIIMX B CaMOM MAaTeMaTHKE IS
(bopMHpOBaHUS U PAa3BUTHUSI TEOPUHU BEKTOPOB; O 3HAUEHUH BEKTOPOB JIJISl PEIICHHUS
3a/1a4, BOBHUKAIOUIMX B TEOPUU U MPAKTUKE; TPUMEHAET METOJBI TEOPETHUECKOTO
WCCIIEIOBAHMS.

CHuxeHue 0anioB MPOU3BOAUTCS MPU HEJOCTATOUYHOM PACKPBITUU TEMBI.

Koumponovuas paboma Ne 9 «Koopounamul u éekmopuot)
Bapuanm No 1
Ne 1. B tpeyronbauke ABC otpe3ok BO siBisieTcsl MEAUAHOM.

a) [Toctpoiite Bektop BK , paBHbII1 cymMMe BeKTOpoB BA u BC .
0) Joxaxwure, 4TO YETBIPEXYTOJIbHUK BAKC SABJISIETCS
napajjieJIorpaMMOM.

B) Bripazute Bexktop BO uepes Bektopsl BA u BC.
r) YKaXUT€ BEKTOp, BBIXOIAIIMA W3 TOYKA B, KOTOpBIA SIBISETCS

pa3HOCTBIO BEKTOpOoB BO u OA4 .

Ne 2. Haiigute ckaisipHOoe IpPOM3BEICHUE -6, €ClIu |a|=2, =3,

- - ‘_.‘

— -

L(a;e): 120°.
Ne 3. laasl Touku C (3;—2;1), D(— 1;2;1), M (2;1;3) , N (— 1;4;—2).
a) Onpenenure, OynyT iu npsimbie CM 1 DN nepneHaAuKyJIIpHBI.
0) Haiinure nymHy BekTOpa ; = %C—D —2MN.
B) [IpoBepbre, sBmsiercss sm  ypaBHeHnwe  21x+11y—-6z-35=0

ypaBHeHUEM TockocTu CMN.
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Ne 4%, B xy0be ABCDA,B,C;D; Touxa M sBisieTcs CEpeIUHON CTOPOHBI
DD, . Haitnute yron mexay npsasmeiMu AM u DC; .

Bapuanm Ne 2
Ne 1. B tpeyronbauke ABC otpe30ok A0 sIBAsSETCS MEAUAHOM.

a) [Toctpotite Bektop AK , paBHBINM cyMMe BeKTOpoB AB u AC.
0) Hokaxwure, 4TO YETBIPEX YT OJIbHUK ABKC SBJISETCA
[1apajuIeIOrpaMMOM.

D —

B) Bripasure Bektrop AO 4yepes BekTopsl AB nu AC .
r) VKaKUTe BEKTOp, BBIXOJAIIUNA W3 TOYKH A, KOTOPBIA SIBISCTCS

pa3HoCThIO BEKTOPOB A0 1 OB.

-

6

Ne 2. Haitaute ckansgpHoe NpOU3BEACHUE -6, €CIu ‘a‘:S, =2,

Aazé)=135"
Ne 3. Jlaanr Toukmu A(— 6;—7;3), B(S;—2;1), C (— 4;—1;0), D(3;—1;7).
a) Onpenenute, OyayT nu npssmeie AC 1 BD nepneHIuKYIsSpHBI.

0) Haliqute niuHy BeKTOpa n= %E + 3@ .

B) [IpoBeprte, siBnsiercs iU ypaBHeHue 3x —8y+5z7—4=0 ypaBHeHUEM

mockoctd BCD.
Ne 4%, B kyoe ABCDA;B,C;D; Touka N SBIAETCS CEPEIUHON CTOPOHBI

A, B, . Hangure yron mexay npsameiMu DN u AC; .

Bapuanm Ne 3
Ne 1. B tpeyronbauke ABC otpe3ok CO sBIS€TCS MEIUAHOM.

a) IToctpoiite Bektop CK , paBHbIii cymme BeKTOpoB CA u CB .
0) Joxaxwure, 4TO YETBIPEXYTOJIbHUK CAKB ABJISACTCS
napajyuieIorpaMMOM.

B) Bripasure BekTtop CO uyepe3 BekTopsl CA u CB .
r) YKaXuTe BEKTOp, BbIXOMAUMH U3 Toukd C, KOTOpBIM sIBIsSETCA

pa3zHocThIo BEKTOpoB CO u OA.

6 =6,

Ne 2, Haiiaute ckansgpHoe TpPOU3BEACHUE -8, €CIIH ‘a‘:4,

Aazé)=150".
Ne 3. /laasr Touku F (— 5;2;—3), E(— 3;—2;1), M (— 4;—2;5), N (2;—3;6).
a) Onpenenute, OyayT i nipsimbie FM u EN nieprieHIuKYISIPHBI.
0) Haiinure nnnHy BekTOpa m= —%ﬁ +2MN .

B) [IpoBeppTe, sBisiercss s ypaBHeHMEe  9x—17y+2z-21=0
ypaBHEHUEM TUIOCKOCTU FMN.
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Ne 4%, B xybe ABCDA;B,C,D, T04ka K SBIS€TCS CEPEINHOU CTOPOHBI
BB,. Hanpure yron mexay npsmeimu C,K u DA .

Bapuanm Ne 4
Ne 1. B tpeyronbauke ABC oTpe30k AN SBISIETCS METUAHOM.

a) Iloctpoiite BekTop AM , paBHBIN cymme BeKTopoB AB u AC.
0) Hokaxwure, 4TO YETBIPEXYTOJIBHUK ABMC SIBJISIETCSA
apajuIeIorpaMMOM.

B) Bripaszure Bektop AN dyepes Bektopsl AB u AC .
r) YKaXuTe BEKTOp, BBIXOIAIIMHA M3 TOYKH A, KOTOPBIA SBISETCA

Pa3HOCTBIO BEKTOPOB AN u NB.

Ne 2. Haiiaute ckansgpHOoe MpPOU3BEACHUE -8, €CIIH

- - ‘_.

Aazé)=120".
Ne 3. Jlaust Touxn K(2;2;-3), L(4-5-2), M(3;0;-3), N(-1;-5;3).
a) Onpenenute, OyayT iu npsimble KM u LN niepneHIuKyIsIpHBbI.

v = —
0) Haiinure qyiuny Bekropa [ = 2 KL—-2MN.

B) [IpoBepbre, sBmserca sum  ypaBHeHue 13x+31y—-11z-13=0

ypaBHEHUEM IIIOCKOCTH KMN.
Ne 4%, B kyoe ABCDA,B,C;D, Touka E sBIseTcsi CEpEIUHON CTOPOHBI

C,D, . Haiipute yron mexny npssmeimu A E u DB, .

Kpumepuu oyenxu:

KomnyecTtBo 0aioB, BBICTABIISIEMBIX 3a BBIINOJIHEHHE 3aJaHUM, 3aBUCUT OT
MPaBWJIBHOCTH OTBETa M TIOJHOTHI  PEIICHHS, ITOKa3bIBAIOIIMX YPOBEHB
dbopMHpOBaHUS yMEHHUS pacCllO3HAaBaTh Ha 4YepTeX)axX W MOJEIIX BEKTopa,
BBITIOJTHATH JIMHCWHBIC OTICPAllMHA HAJl BEKTOPAMH; aHAJU3UPOBATh B MPOCTEHIIMX
CIy4yasxX B3aMHOE pAacCIlOJOKCHHE BEKTOPOB B TPOCTPAHCTBE; peIIaTh
MPOCTEHINIME 3aaul Ha HaxOXKJACHUE JJIMH BEKTOPOB, yria MEXKIY BEKTOPAMHU;
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHSI B XOJC PEIICHUS 3a]1a4;

3a pemieHHe, B KOTOPOM OOOCHOBAaHHO TIOJYYCH IIPAaBWIBHBIA OTBET,
BBICTABIISIETCI  MaKCHMaJbHOE  KoJH4YecTBO OauioB. CHmKeHHMe  OauioB
MIPOU3BOJMTCS TIPU HEIOCTATOYHOM OOOCHOBAHWH, HE3aKOHUYCHHOCTH PCIICHUS,
HE3HAYNUTEIbHBIX BEIYMCIIMTEILHBIX OMIMOKaX IMPU BEPHOM XOJI€ PACCyKICHUM.

banner 3a 3amaHWie HE HAYUCISIIOTCS TIPH OTCYTCTBUHU PEIICHUS W TPYOBIX
ommnOKkax. [IpaBWIIBHBIN OTBET MPU OTCYTCTBUHM TEKCTa pEIICHUs olleHuBaeTcs B ()
0aJIJIOB.

TectoBBIC BOITPOCHI 110 TCMC, UCIIOJIb3YCMBbIC VIS IIPOMCEIKYTOYHOI'O KOHTPOJIA

3HAHWM TI0 JWCUUIUIMHE, TPEJCTaBICHbI B COOTBETCTBYIOIIEM pasaeie (oHma
OLICHOYHBIX CPEJCTB.

52



Paznea 8. Hauaaa MaTteMaTHYeCKOr0 aHAJIN3A

Bvicmynnenue na 3anamuu
no meme «@opmyaa Teinopa»

[loaroToBhTE BBICTYIUICHHE, a TaKXe MNHUCBMEHHBI OTYET MO TEMe
«IIprumMeHeHne MpoOrU3BOTHON.

MO0>XHO MCIOJIB30BaTh PA3TMYHbIE ICTOYHUKH UH(POPMALIUU, B TOM YUCIIE:

1) bammako, M. 1. Maremaruka : yaeonuk mis CI1O / M. . bammaxkos.
- 2-¢ wu3., crepeorunt. - MockBa : Kuopyc , 2020. - 394 c. - (Cpennee
npodeccnoHanbHOEe 00pa3oBaHuE).

2) bammakoB, M.M. MaremaTtuka: CcOOpHUK 3agad  NPOPUIHHOU
HampaBlieHHOCTH : yueOHoe mocobue mist CIIO / M. U. bammakos. - 4-e u3n.,
crepeotuni. - MockBa : Axkagemusa, 2014. - 208 c. - (IIpodeccuonanbHoe
obpazoBanue. O01Ie00pa3zoBaTeIbHBIC TUCIUILIUHBI).

3) uHPOPMAIMOHHO-CIPABOYHBIE U MIOMCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MaxkcuManabHOE KOJIMYECTBO OaJlJIOB BBICTABIISETCA B CIIydae, €CJIU CTYIEHT
I'PaMOTHO PACKPBLI TEMY, IPHUBEN IMPUMEPHI, CAEJIa]l COOTBETCTBYIOIINE BBIBOJBI,
OTBETUJI HA BOIPOCHI AyJIUTOPUHU, IEMOHCTPUPYET (OPMUPOBAHHE 3HAHUS O
3HAYEHUU NPAKTUKH M BOIPOCOB, BO3HHUKAIOIIMX B CaMOM MaTeMaTHKe s
dbopmupoBaHus U pa3BUTHSA TU(DPEPEHINATBHOIO HCUUCIEHUS (PYHKUIUU OTHOU
NEPEMEHHOM; O 3HAYEHUW NPOU3BOJHON ISl peuIeHus 3ajady, BO3HHMKAIOIIWUX B
TEOPHUH U TPAKTHKE; 00 YHUBEpPCAIBLHOM Xapakrepe TeopeM auddepeHnnanbHOro
UCYHUCIICHHS, WX MPUMEHUMOCTH BO MHOTHUX O00JacTsIX YeJIOBEYECKOU
NEeATEIbHOCTH; 00 MCTOPUU CO3AaHMs JUPPEpeHIIMAIBHOTO HUCYUCIICHHUS;
IIPUMEHSET METO/Ibl TEOPETUYECKOTO UCCIIETOBAHMS.

CHmxeHue 0anioB NPOU3BOAUTCS ITPU HEJOCTATOUHOM PACKPBITUU TEMBI.

Koumponwvnan paooma Ne 10 «Ilocnedoeamenvrnocmu, npeoevl,
npou3800HaAA)
Bapuanm 1

1. Beraucnure npou3BoiHbIC (PYHKITHMN:
2

a)y:aﬁ—x3—$%+5x+9; 6) y=63/x> -
X

B) y:w; r) y:xscos2x;
x =2
e—6x
n) y=3mn4x; e) y= ;
X

x) y:(3x+5)4.

2. Borunciure f '(%) ,ecmn f(x)=2sinx+3x* - 2mx + 3.
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3. [IpsiMonMHEHOE IBMKEHHME TOUKHU OTUCHIBAETCS 3aKOHOM § =1 —1°
(m). Halimute ee CKOpOCTh B MOMEHT BPEMEHHU f =2 C.

4%, Jlana pyHkuusa y = 2 —3x% +4. Haiigure:

a) HHTEPBAJIbI BO3pACTaHUs U yObIBaHUS (QYHKIIUH;

0) TOYKH IKCTPEMyMa;

B) HanOOJIbIIIEE M HAMMEHBITIEE 3HaUCHUS (DYHKIIMH Ha OTPE3KE [— 1;4].
[Toctpoiite rpaduk QyHKINU.

Bapuanm 2

1. Beruncnure npou3BoAHbIC (DYHKITHI:
8

a)y:2x5_x7_4x7+9x+5; 6)y:25\1x7+i4;
X

B) y=5)3c_3; r) y=x3sin4x;
x” +1
2
1) y=9In3x; e) y=—:;
X
x) y=(6—7x)3.

2. Beruuciure f ’(%) ,ecmu f(x)=4cosx+8x> —3m +6.

3. [IpsMonuHeliHOe ABMYKCHHUE TOUKH OMKMCHIBAETCS 3aKOHOM § = t* +2f3
(m). Haiinure ee ckopocTh B MOMEHT BpeMeHH ¢ =3 C.

4%, Jlana pynkuus y = 2x° +5x% —1. Haiinure:

a) MHTEPBAJIbI BO3PACTaHUS U YObIBaHUS (QYHKIIUU;

0) TOYKHU IKCTPEMYMa;

B) HauOOJbIIIEe M HAMMEHbIIIee 3HAYCHUS (YHKIIUU HA OTPE3KE [— 2;3].
[TocTpotite rpaduk GyHKIIHH.

Bapuanm 3

1. Beiuncnure npou3BoAHbIC (PYHKITHINA:
5

a)y:2x6—4x7—%;+7x—1h 6)y:7ﬁ;§+§%ﬁ
X

2x—5 2
B) y= ; r) y=x"1g3x;
x> +4
e—9x
n) y=5kn6x; e) y= ;
X
x) y=(9x—4)

2. Boruucnure f '(%) ,ecn f(x)="T7sinx —4x* +3mx 7.
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3. [IpsAMOTHHEHOE IBUKEHIE TOYKH OMUCHIBACTCS 3aKOHOM § =1+ + 5¢°
(m). Haitnure ee ckopocTh B MOMEHT BpeMeHU =4 cC.

4*, Jlana pyHKIIUA y = 2x° + x* —3. Haiizure:

a) UHTEPBaJIbl BO3pACTaHUs U yObIBaHUS (QYHKIIUH;

0) TOYKH FKCTPEMyMa;

B) HanOOJIbIIIEE M HAMMEHBITIEE 3HaYCHUS (DYHKIIMH HAa OTPE3KE [— 1;3].
[Toctpoiite rpaduk QyHKINU.

Bapuanm 4

1. Beruncnure npou3BoAHbIe PYHKITHI:
4

a)y=—9x6+2x3—%+8x—2; 6)y:79\/x2+i;
Sx

B) y=——", r) y=x3cos4x;
x2+2
—S5x
) y=§1n5x; e) y:e—;
4 X
x) y=(8-5x)

T 1.
2. Beruucnure f ’(Ej ,ecmn f(x)= gsm x—4x* +6m 9.
3. [IpsmonuHelHOe ABMYKCHHUE TOUKH OIMKMCHIBAETCS 3aKOHOM § = 4 + 13
(m). Halimute ee CKOpOCTh B MOMEHT BPEMEHH f =35 C.

4*, Jlana gyHkumst y =—3x> + x> — 8. Haifxute:
a) MHTEpPBAJIbI BO3PACTAHUS U YObIBaHUS (QYHKIINU;

0) TOYKHU IKCTPEMYMa;
B) HauOOJbIIIEe M HAMMEHbIIIee 3HAYCHUS (PYHKITUU HA OTPE3KE [— 3;1].

[TocTpotite rpaduk GyHKIIMH.

Kpumepuu oyenxu:

KomnuecTBo 0amioB, BHICTABISIEMBIX 3a BBIINOJHCHHUC 3aaHUM, 3aBUCUT OT
MPaBWJIBHOCTH OTBETa M TIOJHOTHI  PEIICHHS, IIOKa3bIBAIOIIMX YPOBEHB
dbopMUpOBaHUS YMEHHUS HAXOJIUTh MPOU3BOIAHBIC AJIEMEHTAPHBIX (YHKIIH;
WCITOJIB30BaTh TPOU3BOJHYIO IS W3YYCHUS CBONCTB (YHKIUH W TIOCTPOCHUS
rpaduKos.

3a pemieHne, B KOTOPOM OOOCHOBAaHHO TIOJYYeH TPABUIbHBIA OTBET,
BBICTABJSICTCS ~ MaKCHMallbHOE€  KojgudecTBO  OaytoB. CHmKeHHE  OaioB
MIPOU3BOJIUTCS TIPU HEJOCTATOYHOM OOOCHOBAHHWM, HE3aKOHUYCHHOCTH PEIICHMUS,
HE3HAYNUTEIbHBIX BEIYMCIIMTEILHBIX OMIMOKaX MPU BEPHOM XOJI€ PACCyKICHUM.

bamner 3a 3amaHWe He HAYMCISIIOTCS TPH OTCYTCTBHHM PEUICHUS U TPYyObIX
ommnOKkax. [IpaBWIIBHBIN OTBET MPU OTCYTCTBUH TEKCTa pEIICHUs olleHuBaceTcs B ()
OaJLIoB.

Hnoueuoyanvnoe oomawnee 3aoanue «Ilpumenenue npouseoono»
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3aoanue Nel. VccnenoBath TaHHYIO QYHKITHIO Y=/(x) meronamu
nrddepeHInanTbHOro HCYUCICHUS, TTIOCTPOUTH TpaduK.

UccnenoBanue (QyHKIIMU PEKOMEHAYETCS MPOBOAUTH MO CIEAYIOIIEH
CXeMe:

1) Haiit o6nacTh onpeeaeHus: QyHKINM;

2) uccaeaoBaTh (PYHKIMIO Ha HEMIPEPHIBHOCTS;

3) uccnenoBarh (PyHKIMIO HA YETHOCTD;

4) HaliTH UHTEpBaJIbI Bo3pacTanus (yObIBaHUs) (YHKIIUHU, TOYKH SKCTPEMYMa;

5) HaliTW WHTEPBAJIBI BBIMTYKJIOCTH (BOTHYTOCTH), TOYKH Tiepernda rpaduka
byHKINN;

6) HaiiTH TOukU TepecedeHus rpaduka QYHKIMH C OCSIMHU KOOpIMHAT (eciu
3TO BO3MOXKHO);

7) o pe3yapTaTaM UCCIEA0BAHMS MOCTPOUTH rpaduK PyHKIUU.

Ne y=/)

1 =R B e
2 _ﬁ—[—l—%ﬁ
R s D=
4 e SE el
5 o a= e O =
6 e B3 ek
7 e S 2l
8 =R S
9 | 3R G
10 )g&@éﬂ
1| A= S A2
12 J@%—é%—%k

13 | Y= BEH

L A =CN=CR |

15 _)@%—6%—%&

16 | 2=2R2 BE AR
17 _)ﬁéﬂo@
18 | 322 S AP
19 ﬁ%@é
20 _)gg%

3aoanue No2* Pemure 3aiauy:
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Ne

3azaua
BapHaHTa

1 2

1 TpeGyercs BHIpBITH cuitocHylo amy V =32 M3 ¢ kBagpaTHBIM THOM TaKuX
pa3MepoB, 4TOOBl Ha OOJMIIOBKY €€ CTeH W JHa IOIJI0 HauMEHbIIee
KOJIMYeCTBO Marepuaa. KakoBbl 1OJKHBI OBITH pa3Mephl IMbI?

2 CKopocCTh pocTa y HOMYJISINN X 3a/1aHa (OPMYJIOi D=EDIOY [Ipu
KaKOM pa3Mepe MOMYJISIIHI 3Ta CKOPOCTh MaKCHUMalibHa?

3 HaiiTi IOJIOKHTEIBHOE YHCIIO X, YTOOBI PA3HOCTh X — X°  ObLIA HAHOOIBIICH.
[Inomane NPAMOYroipHOro ydacTka 3emian 144 m°. Ilpm kakux paszmepax
y4acTKa JUIMHA OKPYKAIOIIEro ero 3adopa OyaeT HauMeHBIeH?

5 Yucno 20 pa3noxuTh Ha JBa ClaraéMbIX Tak, YTOOBI UX MPOU3BEACHUE OBLIO
HanOOJIBIIINM.

6 [IpoBonOKON INIMHOK 20.m TpeOyeTcs OropoauTh KIyMOy, KOTopas JOJKHA
uMeTb (GopMy KpyroBoro cekropa. Kakoil ciemyer B3sTh paguyc Kpyra,
4TOOBI TUIOMIA/Ib KITyMOBI Obli1a HAaHOOIbIIEH?

7 Haiitn 4mcno, KoTtopoe B cymMMe CO CBOMM KBaJpaTOM JaeT 3TOM CyMMe
HauMEHbIIIee 3HaYCHHE.

8 Tpebyercs oropoauTh 3a00pOM MPSAMOYTOIBHBIN Y4aCTOK 3€MJIM ILIOIIAIBI0
294 m° y pa3aenuTh, 3aTeM 3TOT y4acTOK 3a00poM Ha JiBe paBHbIe YacTu. [Ipu
KakMX JIMHEWHBIX pa3Mepax ydJacTka JUidHa Bcero 3abopa Oyner
HavMEHbILIEH?

9 Oropoa mpsMOYroJIbHOW (OPMBI OTOPOXKEH H3TOPOJbI0, JJIMHA KOTOPOit
72 M. KakoBBI 1OJKHBI GBITH pa3mepsl 0ropoja, 4To0bl €ro IUIoMmaas Obuia
HauoOoIbIIEH?

10 Jletanp n3 1ucTOBOrO Xee3a uMeeT GopMy paBHOOEIPEHHOTO TPEYTroJbHUKA
¢ 6okosoit croponoit, 10 Kakum nomkHo 6bITh OcHOBaHHE TpeyroNbHUKa,
YTOOBI €ro IIoNIa/b Oblja HAanOOJbIIEH?

11 Kakoe mnonoxurenbHoe 4YHCIO, OyAydd CIOXEHHBIM, C OOpaTHBIM €My
YHCIIOM, Ta€T HAUMEHBIIYIO0 CyMMY?

12 Yucno 8 pa3dbuTh Ha ABa TaKUX CllaraeMblX, 4TOObI CyMMa MX KyOOB Oblia
HAaNMEHBIICH.

13 Yucno 8 pa3OuTh Ha JIBa TAKUX ClIaraéMbIX, YTOOBI CyMMa UX KBaJIpaToB ObLIa
HAaNMEHBIICH.

14 3aBUCHUMOCTh MEXIY YpO)KaeM O3MMOM MIIEHHUIb! y (1/Ta) ¥ HOPMOW moceBa

ceMaH x (MIH. 3epeH/ra) BhIpaxkaeTca (opmynoii D=IIRSbeCEIA,
Haiinute HOpMy moceBa ceMsiH IJIsi TOTO, YTOOBI MOJYyYUTh MaKCHMaJIbHBIM
ypoxaiu.
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15 N3 mnpsMOyrosibHOrO JIMCTa JKECTH pa3MepoM 24x9cm Tpedyercs
U3rOTOBUTH OTKPBITYIO KOPOOKY, BBIpE3asi 10 yriiaM JIMCTa paBHbIC KBAJIPAThI
U 3arubas ocTaBmIuMecss OOKOBBIE IMOJIOCHI TMOJ TpsiMbIM yriom. Kakosa
JOJDKHA OBITh CTOPOHAQ BBIPE3aEMbIX KBAJIPaTOB, YTOOBI BMECTUMOCTH
KOpoOKH ObUTa HanOOJIbIIEH?

16 3aBUCHUMOCTh CYTOYHOTO YAOS Y B JIUTpax OT BO3pacTa KOpPOB X B rojax

ompenensercs ypaBHeHHeM ~— >>=SF> EPIEGIEC  x>2  Haijitu

BO3pacT JOWHBIX KOPOB, TPH KOTOPOM CYTOUYHBIN y/10i OyeT HanbOoIbIIInM.

17 [Inomane NpsAMOYTOMBHOTO TpeyroipHuka 6 cm”> Haiinure HauMeHblIee
3HauEHUE IUIOLIAAN KBaJpaTa, IOCTPOEHHOIO HA THIIOTEHY3€ TPEYTOJIbHUKA.
18 Jnuna, mupuHa W BbicoTa 0Oaka, uMerolero ¢opMy MIpsIMOYTOJIbHOTO

napajuieNenumnesa ¢ KBaJApaTHbIM OCHOBAaHUEM, COCTAaBIIAIOT B CyMMe 36 cM.
Yemy paBeH HauOOJIBIINI 00bEM TaKOTo Oaka?

19 Tpebyercs W3roTOBHTH KOHMYECKYIO BOPOHKY C OOpasyromeid, paBHOMH

20cm.-Kakosa momkHa OBITH BBICOTA BOPOHKH, YTOOBI €€ 00BEM ObLI
HauOO0JIbIINN?

20

“ . 3
OTKpBITBI 4aH uMeeT (OpPMY LHIHHAPA 06béMa, V' —=2/7ZVI.KakoBbl
JOJDKHBI OBITh paguyCc OCHOBAaHWS W BBICOTA YaHA, YTOOBI HA €ro
M3TOTOBJICHHE YIIIJIO HAUMEHbBIIIEEe KOJIMYECTBO MaTepuaa’?

Dopma KowmpoJis: TPOBEPKA MHCBbMEHHOIO OTYETA.

Kpumepuu oyenxu:

MakcumanbHOE KOJIMYECTBO OasIOB BBICTABJISETCS B CIIy4ae, €ClId CTYJEHT
IPAMOTHO HCIIOJIb3YET MNPUOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTHUYECKOU
JEATEIIBHOCTH U MOBCEIHEBHOM JKU3HU: NI PELICHMS MPUKIAIHBIX 3a1a4, B TOM
YHUCJIEe COLUATBbHO-3KOHOMUYECKHUX U (DU3MUECKUX, HA HAUOOJbIIINE U HAUMEHbIIINE
3HAYEHUSA, HA HAXO0KIECHUE CKOPOCTH U YCKOPEHHUS.

CHwxeHne 6aJIJIOB MTPOU3BOAMUTCS MIPU YACTUYHOM BBITIOTHEHUU PA0OTHI, IPU
HAJIMYUU BBIYUCITUTEIBHBIX OMIHOOK.

Bovicmynnenue na 3anamuu
no meme «nmezpanovnvle eenuuunbly

[loaroToBhTe BBICTYIUICHHE, a TaKXe MHUCBMEHHBIM OTYET MO TeMe
«VHTETpaNnbHBIC BETUINHBIY.

MO0>KHO MCITOJTB30BaTh PA3TMYHBIC ICTOYHUKH HHPOPMAIIUH, B TOM YHCJIE:

1) bammakos, M. 1. Maremaruka : yueonuk njs CI1O / M. U. bammakos.
- 2-e wu3., crepeotunt. - MockBa : Kuopyc , 2020. - 394 c. - (Cpennee
npodeccruoHanbHOe 00pa3oBaHuE).

2) bammakoB, M.M. Marematuka: CcOOpHUK 3ama4  IPOQPUILHOMN
HampaBiieHHOCTH : yueOHoe mocobue mist CI1IO / M. U. bammakos. - 4-e u3n.,
crepeotun. - MockBa : Axagemus, 2014. - 208 c. - (IlpodeccuonanbHoe
obpazoBanue. O01e00pa3oBaTeIbHBIC TUCITUILIHHBI).

3) wuHPOPMAIMOHHO-CIPABOYHBIC U MIOMCKOBBIE CUCTEMBI.
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Kpumepuu oyenxu:

MakcumanbHOE KOJMYECTBO OalsIOB BBICTABJISETCS B CIIy4ae, €ClId CTYJIEHT
IPaMOTHO PACKPBLI TEMY, IPUBEI MPUMEPHI, CAENIal COOTBETCTBYIOIINE BBIBOBI,
OTBETHJI Ha BOIPOCHl ayJIUTOPHUH, AEMOHCTpUPYET (OPMHPOBAHHUE 3HAHUS O
3HAYEHUU TPAKTUKH M BOIPOCOB, BO3HUKAIOIIMX B CAaMOW MaTeMaTUKe st
dbopMHUpOBaHUS U Pa3BUTUS HHTETPAIIBHOIO HCUYUCICHUS (YHKIUH OJHOM
NEePEeMEHHOM; O 3HAYEHUW HMHTETPaAlOB JJIsl pEUICHUs 3aJad, BO3HUKAIOUIMX B
TEOPUH M TMPAKTHKE; 00 YHUBEPCAIBHOM XapakTepe TEOPEM HWHTErPATBbHOIO
VUCYHUCIICHHUS,, WX [PUMEHHMMOCTH BO MHOTMX OOJIACTAX  4YEJIOBEYECKOMU
NEeATEIbHOCTH; 00 WCTOPHUU CO3JIaHWS HMHTETPAIBHOIO HCUUCIEHUS; MPUMEHSET
METO/Ibl TEOPETUYECKOTO UCCIIETOBAHHUS.

CHxeHne 0aioB MPOU3BOAUTCS MPHU HEJOCTATOYHOM PACKPBITUU TEMBI.

Koumponwvnas paooma Ne 11 «Humeepan u e2o npumenenue»
Bapuanm No 1

1. Jokaxure, uto F(x)= x* —3sinx sBusercs mepBooOpasHOl I
f(x)=4x* —3cosx.

. . 4 :
2. Haiinure HeonpeieIeHHbIN HHTETpall j (—2 +3smn x |dx.
X
3. BoluncnuTe UHTErpasibl:
2) } dx
| Vx

4
6*) [cos2xdx.
0

4%, BBIMHCITATE IUIOMAAb (UTYpHI, OrPAHWYCHHON JTHHHSMI: y=1—Xx",

y=0, x=—1.

Bapuanm No 2
5 v
1. Joxaxurte, uto F (x):x —6cosx  sBIsIETCS  TIEPBOOOpA3HOM JIs

f(x) =5x* +6sinx.
. . 6 .
2. Haiigute HeonpeaeIeHHbIH HHTETpal J. —+ 8sinx |dx.
X

3. Berauciaure uHTErpaibl:
* Sdx
a) | —;
1=
3
6%) [ sin3xdx.
0
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. 2
4*, Bpruncnure 1wiomans GUTypsl, OTpaHUYCHHON TUHUAMH: y =1+ x",
y=0, x=3.

Bapuanm Ne 3
5 o
1. Jloxaxwure, uro F (x) =x" —3e" sBmseTCcs MEPBOOOpPA3HON ISt

f(x) =5x* —3e”.
. . 7
2. Haiinute HeonpeaeIeHHbI HHTETpaT J. — +8cosx |dx.
X

3. BeluKcinTe HHTETPATBL:
16 dx
a) | —=:
[%
6
0%*) Icos 3xdx .
0

o 2
4*, Bpruucnurte 1iomane GUrypsl, OrpaHUYCHHON JNUHUAMU: y=1—Xx",
y=0, x=1.

Bapuanm Ne 4
7 . o
1. Jlokaxure, uto F(x)=x" —5sinx sgBngerca nepBoOOpa3HOW JIs
9

f(x)=T7x°+5cosx.

y y 8 :
2. Halinute HeonpeaeIeHHbIN HHTErpal J — +7sinx |dx.
X

3. Beruuciaure uHTErpabl:
25 dx
a) | =3
[
8
0%*) J-cos 2xdx .
0

. 3
4*, Bprauciaure mionmanb (GUrypel, OorpaHHYESHHON JUHHSAMH: y =1+ X,
y=0, x=1.

Kpumepuu oyenxu:

KomnuecTtBo 0amioB, BBICTABISIEMBIX 3a BBINOJHEHHE 3aJaHUM, 3aBHCHT OT
MPaBWJIBHOCTH OTBETa M TOJHOTHI PEIICHHS, TOKa3bIBAIOIIMX YPOBEHb
dbopMUpOBaHUsI YMEHHUS HaXOJUTh HEONPE/IEICHHbBIE U ONPEICICHHBIC HHTETPaJIbI,
BBIYUCIISITh B MPOCTEUIINX CIy4YasiX IMIOMAAU C UCIIOIb30BAaHUEM OIPEIEIECHHOTO
WHTEerpasna.
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3a pemieHre, B KOTOPOM OOOCHOBAHHO TIOJNy4Y€H TMPaBUIbHBIA OTBET,
BBICTABJIIETCS ~ MAaKCHUMaJlbHO€  Kosm4yecTBO  OamioB. CHmwkeHue OayjioB
IPOM3BOJIUTCS MPH HEAOCTATOYHOM OOOCHOBAaHHMH, HE3aKOHUYEHHOCTH pEIIeHUS,
HE3HAYUTENIbHBIX BHIYMCIUTEIBHBIX OIIMOKAX MPU BEPHOM XOJI€ PACCYKICHUN.

banner 3a 3agaHue He HAYKMCISAIOTCS MPH OTCYTCTBUHU PEIICHHUS W TPyObIX
omOkax. [IpaBuiIbHBII OTBET MPH OTCYTCTBUU TEKCTa PelICHHs olleHuBaeTcs B 0
OaJLIIoB.

TecToBbIE BOMPOCHI IO TEME, UCIOJIB3YEMBIE IJISl POMEKYTOUHOTO KOHTPOJIS
3HaHWU 1O JIUCUUIUIMHE, TPEACTaBICHBI B COOTBETCTBYIOLIEM paszaene ¢oHa

OIICHOYHBIX CPCIACTB.

Pa3znena 9. KomoOunaropuka

Koncnexkmuposanue mexcma « @opmyna o6unoma Hetomona. Tpeyzonvnuk
Iackana»

O3HakoMbTeCh MO BbIOpaHHBIM BaMy wiIM yka3aHHBIM TIpENoJlaBaTeIeM
VCTOYHHKAM C MaTEepHaJIoM IO TeMe KOHcHekTa. [IpoaymaiTe IulaH KOHCIIEKTa,
BKJIIOUMB B HErO TEMY, OCHOBHBIE TE3UCHI, OINpeaeseHus U (HOpMyJbl, a TaKkKe
BBIBOABI II0 H3y4aeMoil Teme. B COOTBETCTBMHM € NPOAYMAaHHBIM  IUIAHOM
KOHCIIEKTa 3a()UKCUpYHTE yUeOHBI MaTepuai B TETPaIu.

[Tocne cocTaBneHus: KOHCIIEKTA BBIMOJIHUTE MPAKTHUYECKOE 3a/1aHHE:

1. Yemy paBHa cymma K03 GHUIMEHTOB B pasnoxenun (2a + b)’?

2. KakoB camplii 00161101 K03 (UIUEHT B pasnoxennu (a +b)’ ?

[ToaroroBbTECH K OTBETY Ha BOIPOCHI MO TeMe KoHcrekra. [Ipomymaiite
BOIIPOCHI, KOTOPBIE OCTAJINCh HENOHATHBI, JJII WX PacCMOTPEHUs Ha
MPAKTUYECKOM 3aHSTHH.

B03MOXXHO HCHOJB30BaHUE PaA3IMYHBIX MCTOYHUKOB HMH(POpPMALMUA, B TOM
YyuUCJe:

1) bammakos, M. 1. Maremaruka : yueonuk st CI1O / M. U. bammMaxkos.
- 2-e wu3., crepeorunt. - MockBa : Kuopyc , 2020. - 394 c. - (Cpennee
npodeccruoHanbHOEe 00pa3oBaHuE).

2) uHPOPMALIMOHHO-CIIPABOYHBIE U TOUCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MakcumanbHOE KOJUYECTBO OANIOB BBICTABJISIETCS B CIIy4ae, €CIIA CTYJICHT
IPaMOTHO M YETKO PACKpbUI TEMY, IIPUBEJ MPUMEPHI, CAETIAT COOTBETCTBYIOLINE
BBIBOJIbI, OTBETUJI HA BOIIPOCHI, BHITIOJIHUII TPAKTUYECKOE 3a/I1aHUE.

CHmwxkeHrne OajIOB MPOU3BOAMTCS TPH HEJOCTATOYHOM PACKPBITHH TEMBI,
OTCYTCTBHUU MPAKTUUYECKOTO 3aIaHUSI.

Bbtcmynﬂeuue Ha 3anamuu
no meme «H3 ucmopuu 1<0M6uuamopul<u»
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[ToaroToBbTE BBICTYIUIEHHE, a TAKXXE MNUCbMEHHBIM OT4eT no Teme «U3
UCTOPUU KOMOWHATOPUKU» (BO3MOKHO MO OHOMY U3 IMYHKTOB TEMBI).

MO0>XHO UCIIOJIB30BaTh PA3TUYHBIE HCTOUHUKN UH(POPMALIUH, B TOM YUCIIE:

1) bammakos, M. 1. Maremaruka : yueonuk ajs CI1O / M. U. bammakos.
- 2-e wu3., crepeorun. - MockBa : Kuopyc , 2020. - 394 c. - (Cpenuee
npodeccuoHaIbHOE 00pa30BaHME).

2) bammakoB, M.M. Maremaruka: cOOpHUK 3amad  IpOPUILHON
HampaBlieHHOCTH : yueOHoe mocobue mist CIIO / M. U. bammakos. - 4-e u3m.,
crepeotunt. - MockBa : Axamemus, 2014. - 208 c. - (IIpodeccuonanbproe
oOpazoBanue. O01Ie00pa30BaTEIBHBIC TUCITUTIIINHEI).

3) wuHPOPMAINMOHHO-CIPABOYHBIC U IIOUCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MaxkcuManabHOE KOJIMYECTBO OallJIOB BBICTABIISIETCA B CIIy4ae, €CJIU CTYIEHT
I'PAMOTHO PACKPBUI TEMY, IIPUBEI IIPUMEPSHI, CIEIa]l COOTBETCTBYIOIIUE BBIBOJBI,
OTBETUJI HA BOIPOCHl AyJIUTOPUH, IEMOHCTPUPYET (OPMUPOBAHHE 3HAHUS O
3HAQYCHUU NPAKTUKA U BOIPOCOB, BO3HUKAIOLIMX B CaMOM MaTeMaTUKE I
(GbopMUpOBaHUA M PA3BUTUS KOMOMHATOPHUKH; O 3HAUEHUU KOMOMHATOPHUKHU IS
pelleHHs 3aay, BO3HUKAIOIIMX B TEOPUU U IIPAKTUKE; IPUMEHSIET METOIBI
TEOPETUYECKOTO0 UCCIICAOBAHU.

CHmxeHue 0anioB MPOU3BOAUTCS MPU HEJOCTATOUYHOM PACKPBITUU TEMBI.

Koumponvnaa paooma Ne 12 «Komounamopuxa
Bapuanm No 1

1. CxonpKO pa3sIWYHBIX TPEX3HAYHBIX YHCE]I MOKHO COCTABHTh U3 TISATH
uudp 1, 2, 3,4, 5?

2. bbum KymieHbl OwieTbl B TeaTp s ImecTH pedsT. CKOIbKUMHU
crioco6amu AT pedsiTa MOTYT 3aHATh CBOU MeCTa B TeaTpe?

3. VY mokynatens UMEIHCh B KOIIeJbKke 0 oaHOM Kymope 10 py6., 50
py0., 100 py6. u 500 py6., a y nmpojaBma He ObUIO ACHET, YTOOBI CAATh €My
cnady. CKOJBKO pa3jIu4HBIX TOBAPOB MOT KYMHUTh MOKYIMATENb, YTOOBI €My HE
HYXKHO ObLIO TpeOoBaTh cliauy (TpearnoiaraeTcs, 4YTo B Mara3uHe €CTh TOBAPHI
Ha JIIOOYI0 CYMMY, TIOCTYITHYIO TTOKYTaTelt0)?

4. udp makera, coaepxamniero KOHKYpCHbI€ 3aJ1aHUs, COCTOUT U3 TPEX
paznuyHblx OykB M mocienyomux 4 mudp (LU@pbl MOTYT MOBTOPSTHCH).
CKOJIBKO MOKET OBITh Pa3IUYHBIX MTAKETOB, €CJIM B HUX HCHOJb3yeTcs 10 OykB
u 5 mudp?

5%, CKOIBKUMH CIIOCOOaMH MOYKHO IMOCTaBUTH B JIBE OJMHAKOBEIE Ba3bl 8
Pa3IMYHBIX I[BETKOB, €CJIU B KaXJI0W Ba3e UX JOJDKHO OBITh HEYETHOE YHCIIO?
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Bapuanm Ne 2

1. CxonbKO pa3IUYHBIX YETHIPEX3HAYHBIX YHMCENI MOXKHO COCTaBUTH U3
cemu uudp 1, 2, 3,4, 5,6, 7?7

2. bbuln KymuieHbl OwieTsl B Tearp Uil mATH pedsT. CKOJIbKUMU
crioco0amMu AT pedsiTa MOTYT 3aHATh CBOU MeCTa B TeaTpe?

3.V nokynarenss UMEIHCh B Kolllelibke Mo ofHo# kymope 10 py6., 50
py6., 100 py6., a y mpojaBia He OBUIO JIEHEr, 4TOObI CllaTh €My claady.
CKOJIBKO pa3IUYHBIX TOBAPOB MOT KYIUTh MOKYIATENh, YTOOBI €My HE HYKHO
ObII0 TpeboBaTh craavy (MpEaIoaraeTcsi, 9TO0 B MarasmHe €CTh TOBaphl Ha
T00YI0 CyMMY, JOCTYITHYIO TTOKYTIATEIt0)?

4. lludpp makera, comepkamero KOHKYPCHBIE 3aJlaHUs, COCTOWT W3
YeThIpEX pa3IMUHBIX OykB © mociaeayomux 3 mudp (uudpbl MoryT
MOBTOPATHCS). CKOJIBKO MOXKET OBITh Pa3IWYHBIX ITAKETOB, €CIIM B HUX
ucnosb3yercst 10 OykB u 5 uudp?

5%, CKOJBKUMH cIOCO0aMH MOYKHO IOCTABUThH B JIBE€ OJMHAKOBEIE Ba3nl 10
Pa3IMYHBIX I[BETKOB, €CITU B KAXK/JOW Ba3e WX JIOJDKHO OBITh HEYETHOE YUCIIO?

Bapuanm Ne 3

1. CxonbKO pa3NUYHBIX TPEX3HAYHBIX YHUCENT MOXKHO COCTaBUTh U3
yeTsipex mudp 1, 2, 3, 4?

2. B kopoOke 6 1BeTHbIX KapaHaameid. CKOJIbKUMU CIIOCO0aMU MOKHO
BBIOpATH JIBA U3 HUX ?

3. YV nmokymnarenss UMENHUCh B Kollenbke 1o oAHOoW Kymiope 50 py06., 100
py06. u 500 py06., a y mpojaBiia He ObLJIO JI€HEr, 4TOOBbI ClaTh €My cjauy.
CKOJIbKO pa3fIMyHbIX TOBAPOB MOT KYIUTh MOKYMHaTEIb, YTOOBI €My HE HY>KHO
ObUT0 TpeOoBaTh caaudy (MpearnojiaraeTcs, 4YTO B Mara3uHe €CTh TOBaphl Ha
T00YI0 CyMMY, JOCTYITHYIO TTOKYTaTeIN0)?

4. lludp nakera, comepkaiiero KOHKYpCHbIE 3aJaHUsi, COCTOMT U3 TPexX
pasnuYHBIX OYKB M mocieayromux S5 1mudp (mudpbl MOTYT TOBTOPSATHCH).
CKOJIBKO MOKET OBbITh Pa3MUYHBIX MMAKETOB, €CJIM B HUX HCHoOb3yeTcs 10 OykB
u 5 mudp?

5*. CKONBKUMHU CTIOCOOAMH MOKHO TTOCTaBUTH B JIB€ OJJMHAKOBBIC Ba3bl 12
Pa3TUYHBIX I[BETKOB, €CIM B KaXKJOM Ba3e UX JIOJDKHO OBITh HEYETHOE YUCIIO?

Bapuanm Ne 4

1. CkonbKO pa3iMyYHBIX YETHIPEX3HAUHBIX YWCENT MOXKHO COCTAaBUTh W3
Bocbmu 1udp 1, 2, 3,4, 5,6,7, 8?

2. bbuln KymuieHbl Owierbl B Tearp s 1ATH  pedsT. CKOIbKUMU
criocob6amu 3TH pedsiTa MOTYT 3aHSITh CBOU MeCTa B Teatpe?

3. V nokynarenss UMENHUCh B KoIIelbKe 1o oxHo# kymope 10 py6., 100
py6. u 500 py6., a y mpojaBua He ObUIO JEHET, 4TOObl CAaTh €My claady.
CKOJIbKO pa3IMYHbIX TOBAPOB MOT KYNUTh MOKYIATEIb, YTOOBI €My HE HYXKHO
ObUl0 TpeboBaTh caauy (Mpeamnojaraercs, 4To B MarasMHe €CTh TOBapbl Ha
JT100YI0 CyMMY, JOCTYITHYIO IOKYTIaTEeNt0)?
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4. lludp makera, comepkamero KOHKYPCHBIC 3a/laHUsI, COCTOUT U3 TISITH
pa3MYHbIX OYKB W mocienayrommx 4 uudp (uudpbl MOTYT MOBTOPSTHCH).
CKOJIBKO MOKET OBbITh Pa3MUYHBIX [MAKETOB, €CJIM B HUX HcHoib3yeTcs 10 OykB
u 5 mudp?

5%, CKOIbKMMH CIIOCOOAMH MOKHO ITOCTaBUTH B JIBE OAUHAKOBBIE Ba3bl 20
Pa3IMYHBIX I[BETKOB, €CITU B KAXKJOM Ba3e UX JIOJKHO OBITh HEYETHOE YUCIIO?

Kpumepuu oyenxu:

KonuyecTBo OayiyioB, BBICTABISEMBIX 32 BBINOJIHEHUE 3aJaHHI, 3aBHCHT OT
IOPAaBWJIBHOCTH OTBETa M IOJHOTHl PEIICHUs, [OKa3bIBAOIIUX YPOBEHb
(opMUpOBaHUSA YMEHMS peliaTh MpOCTEHINe KOMOMHATOPHBIE 3314l METOA0M
nepedopa, a TakKe C UCTOIb30BAaHUEM U3BECTHBIX (POPMYII.

3a pemieHHe, B KOTOPOM OOOCHOBAaHHO IIOJYYEH MPABHIbHBIA OTBET,
BBICTABJISIETCS ~ MAaKCUMaJlbHOE  KoJm4yecTBO  OamwioB. CHumxeHue  0aioB
MPOU3BOJAMUTCS MPU HEJOCTATOYHOM OOOCHOBAHHMM, HE3AKOHUYEHHOCTH PEIICHUS,
HE3HAUUTEIbHBIX BBIYMCIUTEIbHBIX OMIMOKaX MPU BEPHOM XOJI€ PACCYKICHUN.

bannel 3a 3amaHve HE HAYMCISIIOTCS NPH OTCYTCTBHM pEUIEHUS M TpyObIX
omnOkax. [IpaBuiIbHBINA OTBET MPU OTCYTCTBUM TEKCTa pelIeHUs oueHuBaeTcs B
0aJIoB.

TectoBBIC BOIIPOCHI 11O TCMC, UCIIOJIB3YCMBIC IJIA IIPOMCIKYTOYHOI'O KOHTPOJLA
3HAHMU I10 AUCHUINIMHE, IIPCACTABJIICHBI B COOTBCTCTBYIOIICM PpPas3nacic (1)OHIIa

OICHOYHBIX CPCIACTB.

Pasznesa 10 DiaeMeHTHI TEOPUH BEPOATHOCTEH U MATEMATHYECKON CTATUHCTHKH

Bvicmynnenue na 3anamuu
no meme «Ilpoucxosncoenue meopuu eepoamuocmeit»

[ToaroToBhTE BBICTYIUICHHE, a TaKXKE MHCBMEHHBIM OTYET TO TeMe
«IIponcxoxaeHne TeOpun BEPOSATHOCTEN.

MO0>KHO MCITOJIB30BaTh PA3TMYHBIC HCTOYHUKH HHPOPMAIIUH, B TOM YHCIIE:

1) bammakos, M. 1. Maremaruka : yueonuk njst CI1O / M. U. bammMakos.
- 2-e wu3., crepeotun.. - MockBa : Knopyc , 2020. - 394 c. - (Cpennee
npodeccCHOHaIbHOE 00pa30BaHMeE).

2) bammakoB, M.M. Maremaruka: cOOpHUK 3amad  NpOGUILHOU
HampaBlieHHOCTH : yueOHoe mocobue mist CI1IO / M. U. bammakos. - 4-e u3n.,
crepeotunt. - MockBa : Axamemus, 2014. - 208 c. - (IIpodeccuonanbpuoe
obpazoBanue. O0e00pa3oBaTeIbHBIC TUCIIUILIHHBI).

3) UHPOPMALMOHHO-CHPABOYHBIE U MIOMCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MakcumanbHOE KOJUYECTBO OasioB BBICTABJISIETCSA B CIy4yae, €ClIM CTYACHT
rPaMOTHO PACKPBLI TEMY, TIPUBEI MPUMEPHI, CAETAT COOTBETCTBYIOIIUE BBIBObI,
OTBETWUJI Ha BOMPOCHI ayJIUTOPUHU, AEMOHCTpUpPYeT (OPMUPOBAHUE 3HAHUSA O

64



BEPOSITHOCTHOM ~ XapakTep pa3jIM4YHbIX IPOLECCOB  OKPYKAIOIIEro MHUPA;
IPUMEHSET METO/Ibl TEOPETUUECKOTO UCCIIETOBAHMSL.
CHmxeHue 0aioB NPOU3BOAUTCS IIPU HEJOCTATOUHOM PACKPBITUU TEMBI.

Konmponvuaa padoma Ne 13 «Inemenmul meopuu gepoamuocmeit u
MamemamuiecKou CmamucmuKuy
Bapuanm No 1

1. U3 10 mepBbIX HaATypaldbHBIX YHCEN CIy4yallHO BBIOMpAIOT 2 uYuCHa.
Brruncnute BEpOSITHOCTH CIEAYIOIIUX COOBITHI:

a) OJJTHO U3 BBIOPAHHBIX YUCENT — €IMHHUIIA;

0) o0a ymucia YeTHBIC.

2. YyeHuk 3HaeT OoTBETHI Ha 15 BompocoB u3 25. OH MOXKET claBaTh 3a4eT
HECKOJbKO pa3. [Ipeanonaraercs, 4ro ero 3HaHUS OCTAlOTCA HAa OJHOM M TOM K€
YPOBHE M 33/IaHHBII OJMH pa3 BOIPOC MOXKET OBbITh 3a/laH MMOBTOPHO. Beruncioute
BEPOSITHOCTH TOTO, YTO YUYEHHUK CIACT 3a4€T CO BTOPOU MOIIBITKH.

3*. B Tabnuiie ykazaHbl 3HaYEHUS X JUCKPETHOW CIydyalHON BENUYUHBI X U
COOTBETCTBYIOIIAE BEPOSTHOCTH p(x) ITUX 3HAYCHMIA.

X 10 20 30 40 50 60 70 80 90 100

p(x) 005 | 0,0 | 010 | 020 | 0,15 | 015 | 0.10 | 005 | 005 .

a) C kakoil BEpOSATHOCTHIO CllydailHas BeduurHa X MNPUHUMAET 3HAYCHUE
x=1007?

0) Beruncnure MmaTeMaTH4EeCKOE OKUAAHUE CITYIaHONW BETUYMHBI X.

Bapuanm No 2

1. V3 15 mnepBeIX HaATypajdbHBIX YHCEN CIy4YailHO BBIOMPAIOT 2 YHCIIA.
Boeruncnure BEpOsSTHOCTH CIETYIOIINX COOBITH:

a) OIHO U3 BbIOpaHHbBIX YUCEN — €AMHUILIA;

0) o0a uncna 4eTHHIEC.

2. YyeHuk 3HaeT OoTBETHI Ha 25 BompocoB U3 35. OH MOXKET claBaTh 3a4eT
HECKOJbKO pa3. [Ipeanonaraercs, 4ro €ro 3HaHUs OCTAIOTCA HA OJHOM M TOM K€
YPOBHE M 33/IaHHBIA OJIMH Pa3 BOIMPOC MOXKET ObITh 3a/laH MOBTOPHO. Beruncnure
BEPOSITHOCTh TOTO, YTO YYEHHUK CIACT 3a4€T CO BTOPOU MOIBITKH.

3*. B Tabnuie yka3zaHbl 3HaYEHUSI X TUCKPETHOM CIy4yalHOW BENWYUHBI X U
COOTBETCTBYIOILIUE BEPOSTHOCTH p(x) ATUX 3HAYCHUIA.

X 1 2 3 4 5 6 7 8 9 10

p(x) 005 | 010 | 010 | 020 | 015 | 015 | 010 | 005 | 005 .

a) C Kakol BEpOSTHOCTBIO Ciy4yaliHas BeJWYMHA X TMPUHUMAET 3HAUCHHE
x=10?
0) Boruncnute MareMaTH4ecKoe OKHUJaHUe CIyyailHOW BETMYUHBI X.

Bapuanm Ne 3
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1. U3 15 mepBbIX HaTypaldbHBIX YHCEN CIy4yaliHO BbBIOMpalOT 3 uucia.
Boluncnute BEpOsSTHOCTH CIIETYIONINX COOBITUM:

a) OJTHO U3 BBIOPAHHBIX YUCET — €IUHHUIIA;

0) o0a yucia YeTHBIE.

2. Yuenuk 3HaeT oTBeThl Ha 30 BompocoB u3 40. OH MOXKET claBaTh 3a4eT
HECKOJbKO pa3. [Ipeamnonaraercs, 4ro ero 3HaHUSI OCTAIOTCSA HAa OJHOM M TOM K€
YPOBHE U 33/IaHHBIA OJIMH Pa3 BOMPOC MOXKET ObITh 3a/laH MOBTOPHO. Berumnciure
BEPOSITHOCTh TOTO, YTO YYEHHUK CIACT 3a4€T CO BTOPOU MOIBITKH.

3*. B Tabnuiie ykazaHbl 3HaYCHHS X JUCKPETHOM CiydyallHOW BeNWYUHBI X U
COOTBETCTBYIOIINE BEPOSTHOCTH p(x) ATUX 3HAUYCHUM.

X 12 13 14 15 16 17 18 19 20 21

p(x) 0,15 0,10 0,10 0,20 0,05 0,15 0,10 0,05 %k 0,05

a) C kakol BEpOSTHOCTBIO CiyyaliHas BelWYMHA X TMPUHHUMAET 3HAUCHHE
x=207?
0) BrruncianTe MaTeMaTHUYECKOE OKUAAHUE CITYIAHOW BETMYMHBI X.

Bapuanm Ne 4

1. Y3 12 mnepBpIX HaTypaldbHBIX YHCEN CIy4ailHO BBIOMpPAIOT 2 YHCIA.
Boruncnure BEpOsSTHOCTH CIETYIOIINX COOBITUN:

a) OJTHO U3 BHIOPAHHBIX YUCET — €IUHHUIIA;

0) o0a ymucia YeTHBIE.

2. YyeHuk 3HaeT OoTBEeTHI Ha 25 BorpocoB u3 35. OH MOXET claBaTh 3a4eT
HECKOJbKO pa3. [Ipeanonaraercs, 4ro ero 3HaHUS OCTAlOTCA HAa OJHOM M TOM K€
YPOBHE U 33/IaHHBIA OJIMH Pa3 BOMPOC MOXET ObITh 3aJaH MOBTOPHO. Beruuciure
BEPOSITHOCTh TOTO, YTO YYEHHUK CIACT 3a4€T CO BTOPOM MOMBITKH.

3*. B Tabnuie yka3zaHbl 3HaYEHUSI X TUCKPETHOM CIy4yallHOM BENWYUHBI X U
COOTBETCTBYIOILIUE BEPOSTHOCTH p(x) ATUX 3HAUYCHUM.

X 0 1 2 3 4 5 6 7 8 9

p(x) 0.10 | 005 | 0,10 « 015 | 015 | 010 | 005 | 005 | 0.20

a) C kakol BEpOSTHOCTBbIO CiyyaliHas BeJWYMHA X TNPUHHUMAET 3HAUCHHE
x=37?
0) Beruncnute MareMaTu4eckoe OKHUJaHue CIyyailHOW BETMYMHBI X.

Kpumepuu oyenxu:

KomnuecTBo 6amioB, BHICTABIIEMBIX 3a BBHINIOJHCHUE 3aJaHUM, 3aBUCHUT OT
MPaBUJIBHOCTH OTBETA M TOJHOTHI PEIIEHHUS, TOKA3bIBAIOIINX YPOBEHb
bopMHpOBaHUS YMEHHSI BBIUYHCIATH B MPOCTCHIIMX Ciydasx BEpPOSITHOCTH
COOBITHI Ha OCHOBE ITOJICYETa YMCIIa UCXOI0B.

3a pemieHne, B KOTOPOM OOOCHOBAaHHO TIOJIY4Y€H TMPABWIbLHBIA OTBET,
BBICTABJSICTCS ~ MaKCHMallbHOE€  KojudecTBO  OawtoB. CHmKeHHE  OaioB
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MIPOU3BOAMUTCS TPU HEJOCTATOYHOM OOOCHOBAHWH, HE3aKOHYCHHOCTH PEIICHUS,
HE3HAYNUTEIbHBIX BEIYMCIIMTEIBHBIX OMIMOKaX IMPU BEPHOM XOJI€ PACCyKICHUM.

bamnel 3a 3ajaHMie HE HAYUCISIIOTCS TPH OTCYTCTBHU PEIICHUS W TPYOBIX
ommnOKkax. [IpaBMIIBHBIN OTBET MIPU OTCYTCTBUHU TEKCTa PEIICHUS olleHuBacTCs B ()
0aJIJIoB.

TecToBBIE BOMPOCHI 1O TEME, UCTIOIB3YEMBIE I MPOMEKYTOYHOTO KOHTPOJIS
3HaHWW MO JIUCUUIUIMHE, TPEACTaBICHBl B COOTBETCTBYIOLIEM pasaene ¢oHaa

OIICHOYHBIX CPCICTB.

Pasznesa 11 YpaBHeHUs 1 HEPABEHCTBA

Bovicmynnenue na 3anamuu no meme «Pazpewiumocmso anzedpauueckux
YPAaeHeHui)

[loaroToBhTE BBICTYIUICHHE, a TaKkKe MHUCHBMEHHBI OTYET MO TEMe
«PazpemmmocThb anreOpandeckux ypaBHEHUID.

MO0>XHO MCIOJIB30BaTh PA3TUYHBIE ICTOYHUKH UHPOPMAIIUU, B TOM YUCIIE:

1) bammako, M. 1. Maremaruka : yueOnuk aist CI10 / M. U. bammaxkos.
- 2-e wu3., crepeotunt. - MockBa : Knopyc , 2020. - 394 c. - (Cpennee
npodecCHOHAIbHOE 00pPa30BaHME).

2) bammakoB, M.M. Maremaruka: cOOpHUK 3amad  NpoGUILHOU
HarpasieHHocTH : yyeObHoe nocodue qis CIIO / M. U. bammakos. - 4-e u3fg.,
crepeotuni. - MockBa : Axkagemusa, 2014. - 208 c. - (IIpodeccuonanbHoe
oOpazoBanue. O011e00pa30BaTeIbHbIC TUCIUILIUHBI).

3) HUHPOPMALMOHHO-CHPABOYHBIE U MIOMCKOBBIE CUCTEMBI.

Kpumepuu oyenxu:

MakcumanbHOE KOJUYECTBO OasIOB BBICTABJISETCS B CIIy4ae, €CIIA CTYJICHT
IPaMOTHO PACKPBLUI TEMY, IIPUBEN MIPUMEPBI, CAETA]l COOTBETCTBYIOIINUE BBIBObI,
OTBETHJI Ha BOIPOCHI AyJIUTOPUH, JEMOHCTpUPYET (OPMHpPOBAHWE 3HAHUS O
3HAQYEHUU NPAKTUKU W BONPOCOB, BO3HUKAKOIIMX B CAMOM MATEMATUKE IS
dbopMHUpOBaHUS U PA3BUTUS TECOPUU ypPaBHEHHM; O 3HAYCHWHM YPaBHEHUU IS
pelIeHusl 3a7ay, BO3HUKAKOIIMX B TEOPUU U MNPAKTUKE; NPUMEHSET METOMIbI
TEOPETUYECKOTO UCCIEAOBAHUSA.

CHmxeHue 0aioB MPOU3BOAUTCS MPU HEJJOCTATOYHOM PACKPBHITUH TEMBI.

Koumponwvnan paboma Ne 14 «Ypaenenusn u nepasencmear
Bapuanm Ne 1
1. Pemute ypaBHEeHUS:

a) (x> —4N2x—1=0;
6) 18-9" +9.3* —5=0;

B) 2sin2£+SCos£ =4;
2 2
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r*) x> —2x* —3x+6=0. (Jloma peLINTE YpaBHEHUE, UCMOJIb3YSI TOTOBYIO
KOMITBIOTEPHYIO MTPOTPaAMMY).

8
2. Pemmute  ypaBHenue log,x=—, HCHONB3ysd  (PYHKIHOHAIHHO-
X

rpaduuecKkuii METo/I.
3. Pemnte HepaBeHCTBA:

a) L <l-x;

I+x
6*) log,(3x —1)—1log,(5x+1)<log,(x —1)-2.
4. Permute cucTeMbl ypaBHECHHI:

xX=2-y,
a) )
2y° =3x+1=0;

6 log ;5(x—y)=2,
25572 = 40.

Bapuanm Ne 2
1. Pemute ypaBHEHHUS:

a) (x2 —9L/x+2 =0;

6) 2-2%* —17-2° +8=0;

B) 5sin2x—1= 2c0s” 2x;

r*) x> —x? —=3x+2=0. (Jloma pemmTe ypaBHEHNUE, UCIIOIB3YS TOTOBYIO
KOMITBIOTEPHYIO ITPOrpaMMmy).

2%, Pemmre ypaBHenue 2" =+/5—x, WuCMOAB3yA (PYHKIMOHAIBHO-
rpauuecKuil METo/I.
3. Pemute HepaBeHCTBA:

a) ! >— 6 ;
1-9x 3+7x
6*) log, (3x —4)—1log, 3x +4)<log, (x —2)+2.
2 2 2
4. Pemurte cucteMbl ypaBHEHMUIA:
3x -5y =16,
a
I5x + 6y =-4;
log ;5(y —x)=2,
or) )
3% .27 =144.
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Bapuanm Ne 3
1. Pemtute YPaBHCHUA:
a) (x? —25N2x-5=0;
6) 2-4° —15-2* -8 =0;
B) 2sin’3x+5cos3x+1=0;

r*) 2x° +5x% +x—2=0. (loma pemnte ypaBHEHHE, UCIIOJIB3YS TOTOBYIO
KOMITBIOTEPHYIO MTPOTPAMMY).

1 X
2%, PemmTe ypaBHEHHE (5) = ——, HCNOJB3ys (PYHKIIMOHAJIBLHO-

X
rpauyYeCcKuil METOI.
3. Pemure HepaBeHCTBA:
1 7
a) <-— ;
6x—3 5+3x
0%*) logﬁ(x—k 5)+ logﬁ(4— x)>10gﬁ(5 —3x).

4. Pemurte cucteMbl YpaBHEHHUIA:

9x -5y =-5,

7y =3x—-4=0;

log (x+y):2,
6y -

5%.2Y =20.

Bapuanm No 4
1. Pemite ypaBHEHUS:

a) (¥ ~16Nx+3=0;
6) 3-9% —28-3" +9=0;

B) 4coszf+4sin§:1;

r*) x> +3x> + x—1=0. (Jloma perunTe ypaBHEHHE, HCIIOIB3Ys TOTOBYIO
KOMITBIOTEPHYIO MPOrpaMMmy).

2%, Pemmre ypaBHeHue log,sx= x—1, ncrons3ys (GYHKIHOHAIBHO-

rpauuecKkuii MeTo/I.
3. Pemure HepaBeHCTBA:
a) ! > 6 ;
1-2x 5+4x
6*) log;(5—2x)—1og; (25— x) > log;(x+5)-2.
4. Pemnre cucteMbl ypaBHEHHIA:

S5y—6x—-9=0,
a
3x-T7y—-8=0;
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2 _3[y=-5,
-y =-1

0%)

Kpumepuu oyenxu:

KonanuecTtBo 0amioB, BHICTABISEMBIX 34 BBIMOJIHEHUE 3aJaHU, 3aBHCHT OT
MPaBUIBHOCTH OTBETA W TOJHOTHI PEHICHUS, TOKAa3bIBAIOIMIUX YPOBEHB
dbopMupoBaHUS YMEHUS peniarth paImoHaIbHbIEC, ITOKa3aTelbHbIE,
JorapupMHUUYECKHE, TPUTOHOMETPUICCKUE YPAaBHEHUS, CBOSIINECS K JIMHCHHBIM U
KBaJIPaTHBIM, a TaKXXE AaHAJIOTHYHBIC HEPABEHCTBA M CHCTEMBI; HCIIOJIh30BaTh
rpau4ecKuii METOJ| pEIICHHS ypaBHECHUH W HEPABEHCTB; H300pakaTh Ha
KOOPJIMHATHOHN TUIOCKOCTH PEIICHUS YpaBHCHUH, HEPABCHCTB M CUCTEM C JIBYMS
HEU3BECTHBIMU.

3a pemieHre, B KOTOPOM OOOCHOBAHHO IIOJYYEH TMPABWIBHBIA OTBET,
BBICTABJIIETCI  MaKCHMaJdbHOE€ KOJHM4UecTBO OamioB. CHmkeHue OalioB
MIPOU3BOJIUTCS TIPU HEJOCTATOUHOM OOOCHOBAaHHMM, HE3aKOHUYCHHOCTH PEIICHHUS,
HE3HAYUTEIbHBIX BRIUUCIUTEIIBHBIX OIIMOKAX IIPH BEPHOM XOJI€ PACCYKICHHUM.

bannel 3a 3amaHue He HAYMCIAIOTCS TPH OTCYTCTBHHM PEIICHHS M TPyOBIX
ommuOKax. [IpaBuiIbHBIN OTBET MPU OTCYTCTBUM TEKCTa PEIICHHS OolleHuBaeTcs B 0
0aJlJIoB.

TecToBbBIE BOMPOCHI 10 TEME, UCIOJIB3YEMBIE JIJIsl POMEKYTOUHOTO KOHTPOJIS
3HAHWI MO JMCUWIUIMHE, MPEJCTaBIEHbl B COOTBETCTBYIOIIEM pazieie (oHaa
OIICHOYHBIX CPEJCTB.

Iloozomoexa 0oknaooe no meme «Ilpumenenue mamemamuyuecKux memooos
07151 PeUuleHUs COOEPHCAMEIbHBIX 3a0a»

[ToaroToBbTE BBICTYIUICHHE, 4 TaKX€ IIMCBMEHHBIM OTYET IO OJHOU U3
MpEIaraéMbIX TEM:
1. IlpumeHeHune MpOU3BOJHON ISl PEHICHUS SKOHOMUYECKUX 3a71ay;
2. TlpumMeHeHue MPOU3BOIHOM IS penieHus GU3NIECKUX 33714,
3. IlpumeHeHne MaTeMaTHYECKHMX METOJAOB I pEIIeHUs 3aJady  Ha
IIPOLICHTBHI;
4. TlpumeHeHne MaTEeMaTUYECKUX METOAOB s 00pabOTKM TpaduuecKon
uH(popmaIuy;
5. Ilpumenenne meTonoB AU EPEHITNATLHOTO UCUUCICHUS JJISI PEIICHUS
MPAKTUYECKUX 3a7]a4 B CTPOUTEIIbCTBE;
6. IlpumeHeHne WHTETpPaIOB I pEUICHUs TMPAKTUYECKUX 3a]ad B
MEJIUIIUHE;
[IprmMeHeHne UHTETPAIOB B SKOHOMUKE;
[IpumeHeHnre BEKTOPOB B OMOJIOTUH;
. IIpuMeHEHHE BEKTOPOB B MEXAHUKE;
10 [IpumeHnenne KOMOMHATOPUKHU B MEUITHE;
11. IlpumeHeHne Teopur BEPOATHOCTEN MPU PEIEHUH SKOHOMUYECKHX 3a/1a4;

0 00 N
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12. KomOuHaTtopuka u BOEHHOE JIEJI0;

13. KomOuHaTopuka 1 aCTpOHOMHUSI;

14. [IpuMeHeHrue moOKa3aTeNbHON (GYHKUMU AJIA PEIICHUS] SKOHOMUYECKUX
3ajay;

15. Jlorapudmsl B mpupoe.

Kpumepuu oyenxu:

MaxkcruManabHOE KOJMYECTBO OAllJIOB BBICTABISAECTCA B CIIydae, €CIU CTYICHT
IrPaMOTHO PACKpbUl TEMY, IIPUBENI MPUMEPBI, CIEJIAl COOTBETCTBYIOIINE BBIBOJBI,
OTBETUJI HA BOIPOCHI AyJIUTOPUHU, IEMOHCTPHUpPYET (OPMUPOBAHHE 3HAHUS O
3HAYEHUM NPAKTHUKA W BOIPOCOB, BO3HUKAIOUIMX B CaMOM MAaTeMaTHKE IS
dbopMUpOBaHUA W Pa3BUTHA TEOPHUH YPAaBHEHWU; O 3HAYCHUHM YpaBHEHUU IS
pemieHns 3a7ad, BO3HUKAIOIIMX B TEOPUM M NPAKTHUKE; IMPUMEHSIET METOIBI
TEOPETUYECKOTO UCCIICAOBAHU.

CHmxeHue 0aioB NPOU3BOAUTCS ITPU HEJOCTATOUHOM PACKPBITUU TEMBI.

DoH TECTOBBIX 3aJaHUM JAJIA MIPOMEKYTOYHOI0 KOHTPOJIS 3HAHUM 110
AucHUIUInHe «MaTeMaTHKa)

Ilpomerncymounoe mecmuposanue Ne2

Memoouka nposedenusi.

[lapameTprl METOIUKH 3HaueHue napamerpa

KonunuecTBo o1eHOK JlBe

HazBanus oneHOK 3auTeHO
He 3aureno

IToporu oneHok MeHee 7 npaBUIBHBIX OTBETOB —
HE 3a4TEHO;
7 — 14 npaBUIBHBIX OTBETOB —
3a4TEHO.

[Tpenen IUTETBHOCTH BCETO KOHTPOJIS 90 munyT

[Ipenen nUTENTLHOCTH OTBETA HA KaX bl BONPOC He ycranaBnuBaetcs

[TocnenoBarenbHOCTh BEIOOpA pa3fiesion IlocnenoBarenbHas

[TocnenoBarenbHOCTh BEIOOPKHU BOIIPOCOB U3 KAXKAOTO [IpousBonbHas

paszzeina

KonTponupyembie pazaesnsl 5—11

[Ipennaraemoe KOJIMYECTBO BOIIPOCOB U3 OJTHOTO 2

KOHTPOJIMPYEMOTO pa3ziesna

Kpumepuu oyenxu:

3auTeHo: HE MEHee 7 BEPHBIX OTBETOB.

He 3aureno: MeHee 7 BEpHBIX OTBETOB.

banner 3a 3amaHue HE HAYMUCIAIOTCS NPU HEBEPHOM OTBETE WM MPHU €T0
OTCYTCTBUH.
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Pazngea 5. IlIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

Buvibepume neckonbko npasuibHblx 0meemos u Haxcmume KHOnky «/laneey
Han xy0 ABCDA B,C,D,. CkpemMBalImuMuUcs IPAMbIMH SIBJISIOTCH ...

B, E
A, : 1D,
N .
A = D
+ABu CC (50 %)
AB u BC,
+AB uBC, (50 %)
ABuAC,

Bvibepume neckonvko npasunbHbix 0meemos u Hajxcmume KHonky «/aneey
Han ky0 ABCDAB,C,D,. IlepecekalomiuMucs NPAMbIMH SIBJISIIOTCS. ..

B, E
£ f '
A = D
ABu CC,
+AB u BC, (50 %)
AB u BC,

+AB uAC, (50 %)

Bvibepume neckonbko npasunbHbiX 0meemos u Hajxcmume KHonky «/aneey
Han ky0 ABCDAB,C,D,. IlepecekalomiuMucs NPpAMbIMH SIBJISIIOTCH ...
8, o

4,

1
[
i
t
1
|
|
1
1
[
]
'
1

B
=
3

ot
-

A D
+DC u CC, (50 %)
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DC n AC,
+DC u DC, (50 %)
DC uDC,

Bvibepume neckobko npasuibHuiXx 0Meemos u Hajxcmume KHonky «/aneey
Han xy0 ABCDA B,C,D,. IlapajjielbHbIMA NPAMBIMH SIBJISIOTCH. ..

B, i
P .

" I T—_—
™ D
DC u CC,
DC uAC,

+DC u DC, (50 %)
+DC uDC, (50 %)

Buvibepume neckonbko npasuiibHblX 0meemos u naxcmume KHonky «/aneey
Han ky0 ABCDA B,C,D,. CkpemuBalOmMuMHUCs NPIMbIMH SIBJISIOTCS ...

8, G
A .
B -
4 B D
DC u CC,
+DC uAC, (50 %)
DC n DC,

+DC uD,C, (50 %)

Bvibepume ooun npasunvhviii omeem u Had)xcmume KHONKY «/laneey

N3 1aHHBIX YTBEP:KIeHUI BEPHBbIM ABJIACTCA ...

Ecnu nBe npsiMble HE MEPECEKAIOTCS, TO OHU MapAJJIEIbHBI.

Ecnu nBe nipsiMble napasuiesbHbl OAHOM U TOM K€ INIOCKOCTH, TO OHU
napasuiesIbHbl MEX1y COOOM.

Ecnu nBe nipsiMble neprIeHAUKYIAPHBI OHOM U TOU K€ NPSIMOM, TO OHU
napasuiesIbHbl MEX1y COOOM.

+Ecnu npsimast napajijiesibHa MIOCKOCTH, TO Y HUX HET OOLIUX TOYEK.
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Bvibepume 00un npasunvhbiil omeem u Haxcmume KHONKY «/laneey

N3 1aHHBIX YTBEPKIACHUI BEPHbIM ABJISETCH ...

Ecnu npsMble HEe UMEIOT OOIIKUX TOYEK, TO OHU MapalieIbHBI.

+Ecnu npsiMbie napanienbHbl, TO OHH HE UMEIOT OOIINX TOYEK.

Ecnu nBe npsiMble napasienbHbl OQHON U TOM K€ INIOCKOCTH, TO OHU
napajuieIbHbl MEKYy COOOM.

Ecnu nBe npsimMble EpIeHAUKYIISIPHBL OJTHOW U TOU K€ TMIPSAMOM, TO OHU
napauIeTbHbl MEXI1y COOOM.

Bvibepume ooun npasunvhvit omeem u Hadcmume KHONKY «/aneey

N3 naHHBIX yTBEePKACHUH BEPHBIM ABJISACTCA ...

Ecnu npsimMble HE UMEIOT 00X TOYEK, TO OHU MapajlIeIbHBbI.

+Ecnu 1Be npsiMble apaJuIeIbHbl TPETHEN MIPSAMON, TO OHHM MapAJIJIEIbHBI.

Ecnu onna u3 1ByX napajulesbHbIX IPSMBIX [apaJlIeIbHa NIOCKOCTH, TO U
Ipyras npsmas rnapasuiesibHa TOU IUIOCKOCTH.

Yepes 1100yr0 TOUKY IPOCTPAHCTBA MOKHO IPOBECTH TOJILKO OJIHY MPSMYIO,
[1apajuIeNIbHYIO JaHHOM IUIOCKOCTH.

Buvibepume ooun npasunbHwuiti omeem u Haxcmume KHONKY «/laneey

N3 1aHHBIX YTBEP:KIEHUI BEPHBIM ABJIACTCA ...

+Ecnu nBe napaienbHbIe INTIOCKOCTH MEPECEYEHBI TPEThEH, TO JIMHUU UX
MepeCceyYeHrs apaieIbHBI.

Ecnu oiHa U3 IByX MapajuieNIbHBIX NPSIMBIX MTapajljie]bHa MIIOCKOCTH, TO U
JpyTras npsamas napajuielibHa 3TOW IIOCKOCTH.

Ecnu npsimast napajienbHa MiI0CKOCTH, TO OHA MapajliebHa JTI000M MPpsMON,
JekaEen B 3TON IIJIOCKOCTH.

Ecnu npsimast napasuienbHa OJHOU U3 JBYX MEPECEKAOIIMNXCS TNIOCKOCTEN, TO
OHa mapajuieJbHa IPYroM MIOCKOCTH.

Bvibepume 00un npasunvhwiil omeem u Haxcmume KHONKY «/laneey

N3 1aHHBIX YTBEP:KICeHNUH BEPHBbIM ABJIACTCA ...

+Ecnu npsimast napajiiesibHa MIOCKOCTH, TO OHA HE UMEET OOIIMX TOYEK HU C
OIHOMW MPSIMOM, JIEXKAIIEH B 3TOM IJIOCKOCTH.

Ecnu nBe npsiMble HE UMEIOT OOILMX TOYEK, TO OHU CKPEIIUBAIOTCS.

Yepes 100y10 TOUKY MPOCTPAHCTBA MOKHO MPOBECTU TOJIBKO OJHY MPSAMYIO,
MapajuieNIbHY0 JaHHOM TIOCKOCTH.

Ecnu npsmas napasnienbHa MI0CKOCTH, TO OHA MapaieibHa J000i NpsaMoH,
JIeXKAILEN B 3TOM INIOCKOCTH.

Bvibepume 00un npasunvhbill omeem u Haxcmume KHONKY «/laneey

ABCD — npsimoyroJybHUkK. OTpe3ok BO mnepneHIuKyJspeH MJI0CKOCTH
ABC . Paccrosinue ot Toukn O 10 npsiMoii DC paBHO AJIHHE OTpe3Ka ...

OB

OD

+0C
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BC

Bvibepume ooun npasunvubiil omeem u Hadicmume KHonky «/laneey
ABCDAB,C.D, — ky0. O— uentp rpanun ABCD . PaccTosiHHe OT BepIIMHBI

B, no nuaronanu AC paBHO 1JIMHE OTpe3Ka ...
B, £

A,

Bvibepume ooun npasunvubii omeem u Hadcmume kHonky «/laneey
ABCDA B,C D, — npsamMoyrojibHblil mapajienenunel. Paccrosinue or

BEePUIMHBI B, 10 1MaroHaju BD paBHO JJIMHE OTPE3Ka ...
Iy &

A b
BD
BD
BC
+BB

Bwibepume ooun npasunvubiil omeem u Hadcmume KHonky «/laneey
ABCDA B,C D, — npasMoyrojibHblIii napaienenunel, O — To4Ka

nepeceyeHus AuaronaJsie rpanu ABCD . Paccrosinue ot BepmiuHbl C, 10
AMAroHajJu BD paBHO JJIMHE OTPE3Ka ...
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4 B

CC

CO

CB

+CD

Bvibepume o0un npasunvhviil omeem u Hadxcmume KHONKY «/laneey

ABCD — npsamoyroabHuk. OTpe3ok BO nepneHauKyJasipeH MI0CKOCTH
ABC . Paccrosinue ot Touku O 10 npsiMoii AD paBHO JJIMHe OTpe3Ka...

OB

OD

+AO

AB

Buvibepume ooun npasunbhsiti omeem u Haxcmume KHONKY «/laneey

HeBepHbIM sIBJIsIeTCH YTBEP:KICHUE ...

+Yepes mo00ble TPU TOUKU MTPOXOIAUT MIOCKOCTh, U TPUTOM TOJIBKO OJTHA

Uepes nBe nepecekarommecs npsiMple MPOXOAUT MIIOCKOCTh, U TPUTOM TOJIBKO
OJIHA

Uepes nBe nmapajuiesibHbIE MPSMbIE MPOXOIUT IIOCKOCTh, K IPUTOM TOJBKO
OJIHA

Uepes nBe CKpenMBaromMecs MpsiMbI€ HEJIb3s IPOBECTH MIIOCKOCTh

Buvibepume ooun npasunbhwsiti omeem u Haxcmume KHONKY «/laneey

Touxku A, B, C u D He J1ekaT B 0AHOI IJI0CKOCTU. Torna BepHbIM
SIBJISIETCS YTBEPIKIACHHUE ....

[Ipsamas AB napamiensHa npsimoit CD

[Ipsamas AB nepecekaet npsimyto CD

[Tpsamas AC nepecekaet npsmyo BD

+Ipsimbie AC 1 BD — CKpelMBaromuecs.

Buvibepume ooun npasunbhwuiti omeem u Haxcmume KHONKY «/laneey

HeBepHbIM SIBJISIETCH YTBEPKIACHHE ...

Ecnu minockocTh MpoOXOauT Yepe3 JaHHYIO MPSIMYI0, TapauIEIbHYIO IPYTron
IIJIOCKOCTH, Y MIEPECEKAET ATy IUIOCKOCTh, TO JIMHUS IEPECEUECHUS TITIOCKOCTEN
napajiyieJibHa JAHHOU MPSIMOM.

Ecnu npsimast napasuienpHa IByM MEPECEKAIOIMINMCS MIIOCKOCTSIM, TO JIMHUS
MepecedyeHusl IIOCKOCTEN NapasyiebHa JTAHHOM MPSAMOM.

+1IpsimMble, napaienbHble OJHOM IIOCKOCTH, MTApAJICIIbHBI.
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Ecnu nBe mmockocTH, UMEIOT OOIIYI0 TOUKY, TO OHU TIEPECEKAIOTCS 110
PSIMOM, MPOXOSIICH uepe3 ATy TOUKY.

Bvibepume 00un npasunvhbvliil omeem u Haxcmume KHONKY «/laneey

HeBepHbIM SIBJISAETCS YTBEPKACHHE ...

Ecnu 1B IIIOCKOCTH MPOXOIAT Yepe3 CKPEIIUBAKOIINECS TIPSIMBIE, TO 3TH
IJIOCKOCTH IapajlICIbHBI.

+He MoryT OBbITh CKpEIIMBAIOIIMMUCS MIPSAMBIE, JIEKAIINE B HapajIeIbHbIX
IIJIOCKOCTSIX.

Ecnu nBe nepecekaromumecs MI0CKOCTH MTapajulesIbHbl HEKOTOPOM MPSMOU, TO
JIMHUS UX [IEPECEUCHHUsS] TapaJUIeIIbHA 3TOU KeE MPAMOMU.

Ecnu uepe3 Kax1yto U3 IByX CKPEIIMBAIOIIUXCS MPSIMBIX TPOBECTH
MJIOCKOCTD, MapajuiesIbHYI0 APYToi MpsIMOM, TO 3TU IIOCKOCTH OYAYT
NapaJlJIeIbHBI.

Buvibepume ooun npasunbHwsiti omeem u Haxcmume KHONKY «/laneey

HeBepHbIM SIBJISIETCS YTBEPKACHHE ...

+Ecin yepe3 KaXayro U3 IBYX CKPEIIMBAIOIIMUXCS IPSIMBIX IIPOBECTU
IUIOCKOCTh, TO 3TU IUNIOCKOCTH OYyIyT MapaJijiesibHBbI.

Ecnu nuaronanu napaenorpamma ABCD napasuiesbHbI IUIOCKOCTH ¢, TO
npsMasi AB mapaiienpHa INIOCKOCTH « .

Ecnu npsiMast napajutenpHa JIMHAN NIEPECEUCHUS TIIIOCKOCTEN U HE JIEKUT B
ATUX IUIOCKOCTSX, TO OHA NapajulesIbHA 3TUM IIJIOCKOCTSIM.

Ecnu npsiMast napajuienpHa 1BYyM MEPECEKAIOIIMMCS INIOCKOCTSIM, TO JIMHUS
MepecevyeHurs MIOCKOCTEN napasjeabHa TaHHOW MPSAMOIA.

Pasznes 6. MHOTOrpaHHUKH M KPVIJIbIE TeJIA

Beeoume c knasuamypuol Baw eapuanm omeema u Hasxscmume KHONKY
«Omeemumbu»

OcHoBaHHEeM NMUPAMU/IBI ABJISIETCHA NPAMOYTOJbHHUK CO CTOPOHAMHU 2 U 7.
Ee 00beMm paBen 14. Haiiniure BbICOTY NUPaMH/BI.

Bseoume c knasuamyper Baw eapuanm omeema u najxcmume KHONKY
«Omeemumby

OcHoBaHHeM NMUPaMUABI AABJISETCH NPAMOYTOJbHHUK €O CTOpOHAMH 3 1 8.
Ee 00beMm paBen 48. Haiinure BbICOTY NUPaMH/ABI.
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Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumb»

IMIupamuaa Xeonca umeer (popMy NPaBUIbLHON YETHIPEXYI0JIbHOU
NMPaMuIbl, CTOPOHA OCHOBAHUS KOTOPOii paBHa 230 m, a BbicoTa — 147 M.
CTopoHa 0CHOBAHMS TOYHOI MYy3eHHOM KONMHU 3TOM MUPAMHUABI paBHA 23 CM.
Haijinure BbIcOTY My3eiiHOM konmun. OTBeT JaiiTe B CAHTUMETPAX.

14,7

Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumu»

IIupamuaa Xedpena umeer ¢popmy NpaBUJIbHON YeTHIPEXYI0JIbHOM
NMPaMHU/Ibl, CTOPOHA OCHOBAHUS KOTOPOH paBHa 210 M, a BbicoTa — 144 M.
CTopoHa 0CHOBAHMS TOYHOM MY3eiHON KONMHU 3TOM MUPaMuabl paBHa 42 cM.
Haiigure BbicOTY My3eliHOM Konmuu. OTBeT JaliTe B CAHTUMETPAX.

28,8

Bseoume c knasuamypul Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumu»

OnHopoaHblii map guameTpoM 8 cm Becut 512 rpamm. CKOJIBKO rpaMm
BECHUT LIAP JHAMETPOM 2 CM, U3rOTOBJICHHBbIN M TOI'0 ke MaTepuaJsa?
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Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumu»

OnHopoaHblii map guameTpoM 6 cm Becut 216 rpamm. CKOJIBKO rpaMM
BECHUT LIApP AUAMETPOM 3 CM, M3rOTOBJICHHBIN U TOI'0 ke MaTepuaJja?

27

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumau»

Janbl 1Ba mapa c¢ paguycamu S u 10. Bo ckosabko pa3 miomanb
NMOBEPXHOCTH BTOPOro mapa 0oJiblie II0IAA1d NOBEPXHOCTH NEPBOro?
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Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumu»

Janbl 1Ba mapa ¢ paguycamu S u 10. Bo ckoibko pa3 00beM BTOPOro
mapa 0oJibuie 00bemMa nepBoro?

8

Bseoume c knasuamypul Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumu»

Y100BI NPUTOTOBUTH TOPT WWIHHAPHYECKOH ¢popmbl, Mamia ucnoab3yer
0,4 kr caxapa. CkoJIbKO caxapa (B Kr) Hy:KHO B3Th Maiie, 4To0bI c1eJ1aTh
TOPT TO¥ ke GopMbI, HO B IBA pa3a yxke U B TPH pa3a Bpluie?

-

Bseoume c knasuamypul Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumau»

B 6ak, umeromuii popmy npsimoii npu3mbl, HaauTo 8 v’ BoabL Iloce
MOJIHOTO MOTPYKEHUS B BOAY /I€TAJIH BbICOTA €T0.10a BOJbI B 0aKe
yBeauuusaercs B 1,5 pasa. Haiaure o0bem neraaun. OrBer aaiite B

KyOMuYecKuXx JenumMerpax.
4

Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONK)
«Omeemumb»

/IBe kpyxku umeroT ¢popmy uuiaunapa. llepsas kpyxka BaBoe Bbllle
BTOPOIi, a IMaMeTP OCHOBAHUSA BTOPOil KPYKKH BTpPoOe 00JIbllie JUaMeTpa
OCHOBaHMNs MepBoii. Bo ck0JIbKO pa3 00beM BTOPOil KPY:KKH 00JiblIe 00beMa
nepBoi?
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i

Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumb»

YpoBeHb BOABI B cOCyle HMIMHAPUYECKOH (POPMBI JOCTUTAET 25 cM.
Kakoro ypoBHs OyeT 10CTUIaTh BOAA, €CJIM €€ MepPeJIUTh B APYroi TaKoii xe
COCY/l, Y KOTOPOro paanyc OCHOBaHMS B 5 pa3 0oJsblie, 4em y nepsoro? Orser
JalTe B CAHTUMETPAX.

=

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumau»

JJinHA OKPYKHOCTH OCHOBAHUSA LWJIHHAPA paBHA 4, BbICOTA paBHa 3.
Haijigute niiomaab 60KOBOI MOBEPXHOCTH IUJIMHAPA.

-

Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumuy
B cocyne, umerwmem ¢popMy KOHYCa, BEPLIIMHA KOTOPOr0 HAXOAUTCH

1
BHM3Y, YPOBEHb KUAKOCTH JOCTHIraeT 3 BbICOTHI. O0BbeM KuaAKOCTH paBeH S0

M. CKOJIbKO MUJIJIMJIMTPOB KUJIKOCTH HY?KHO J0JUTh, YTOOBI MOJHOCTHIO
3aMo0JIHUTH cocya?
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Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumoy»
B cocyne, umeromem ¢popmy KoHyca, BepIIMHA KOTOPOT0 HAXOAUTCS

1
BHU3Y, YPOBEHb KUAKOCTH JOCTUIAET 5 BbICOTBHL. O0Bbem cocyna pasen 500

MJI. Yemy paBeH 00beM HAIUTOM kuAKOCTH? OTBET AaliTe B MUJUIMJIMTPAX.

v-

Bseoume c knasuamypul Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumby

B 0ak, nmMerommii (popMy NpaBHIbHON YeTHIPEXYI0JIbHON IPU3MBbI CO
CTOPOHOI1 OCHOBaHMSI, paBHOI 20 ¢M, HAJIUTA KUAKOCTh. [Lj1st TOro, YTOOBI
H3MEPHUTHh 00beM J1eTaJIH CJI0KHOM (OpPMBI, €€ MOJIHOCTHIO OTPY3WJIH B ITY
sKkuakocTb. Haliaure 00bem gerajin, ecjid YypoOBeHb KHUAKOCTH B 0aKe
noAHsJICHA Ha S cMm. OTBer JaiiTe B KyOMYEeCKUX CAHTHMETPaXx.

-y -
|

2000
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Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumoy»

O0bem kKoHyca paBeH 47, a BbicoTa paHa 3. Haiinure paanyc 0CHOBaHUS

KOHYca.

2

Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumu»

Jlanbl 1Ba KOHYyca. Paanyc 0CHOBaHUS M BBICOTA NMEPBOI0 KOHYCa
COOTBETCTBEHHO PaBHBI 6 U 4, a BTOpOro — 12 u 3. Bo cko/ibK0 pa3 00bem
BTOPOr0 KOHYca 00Jibllie 00bemMa nepBoro?

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumau»

Paauyc ocHoBaHUSI KOHYca paBeH 5, a BbicoTa 12. Toraa qiuHa
oOpa3syouieil paBHa ...

13

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumauy

Pannyc ocHOBaHMsI KOHYca paBeH 6, 1imuHa oopasywomeii 10. Toraa
BbICOTA KOHYCa PABHA ...
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Pasznen 7. KoopaMHATBLI U BEKTOPBI

Bseoume c knasuamyper Baw eapuanm omeema u Hajcmume KHONKY
«Omeemumby

Haiinure yinHy BeKTOpa a= (6;8).
YA

=y

10

Bvibepume 00un npasunvhbill 6apuanm u Haxcmume KHONKY «/laneey
BekTopom cymmbl AB + AC SIBJISIETCH BEKTOP ...

C D

BC

CB

+AD

DA

Bvibepume 00un npasunvhbill 6apuanm u Haxcmume KHONKY «/laneey
BekTopom pa3HocTuH AB — AC sBasietcst BEKTOp ...
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_—

BC

+CB

AD

DA

Buibepume o0un npasunbHwili apuarnm u Haxcmume KHONKy «/laneey
BexTopoMm pasHocTu AC — AB siBasietcst BEKTOP ...

3. D

+BC
CB

R ——

AD

DA

Bseoume c knasuamypul Baw eéapuanm omeema u Haxcmume KHONKY
«Omeemumb»

CTopoHbI NpaBUIBLHOTO TPeyrojibHuka ABC paBubl 3. Haliaure 1JiuHy

BEKTOpa AB - AC.
C

Bseoume ¢ knasuamypul Baw eéapuanm omeema u Haxscmume KHONKY
«Omeemumby
CropoHbl NpaBUIBLHOTO TpeyrojibHuka ABC paBubl 3. Haligure

CKAJISIPHOE Npou3BeieHNe BeKTOpoB AB u AC
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4,5

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumuy
Haiiaure cyMmMy KOOpAMHAT BeKTOpa AB.

A
6L o oo . B
4|- 14‘(/"1.
| :
. 1 i
-'13‘0 2 ﬂ ?
8

Bseoume ¢ Kiasuamypbul Baw eapuann omeema U Haxcmume KHONKy

«Omeemumau »
BekTop AB ¢ HayajioMm B Touke A(2; 4) uMeeT KoopauHaThl (65 2).
Haiigute abcuuccy Touku B.

VA
B
4_6/
:
ol 2 X
8

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumau»

BexkTop AB ¢ HAaYaJIOM B TOUKe A(3; 6) umeeT koopauHaTtsl (9; 3).
Haiigure cyMMy KOOpAMHAT TOYKH B.
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B
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i
ol 3 x

Beeoume c knasuamypol Baw sapuanm omeema u Hadcmume KHONKY
«Omeemumao»

BekTop AB ¢ KOHLIOM B Touke B(5; 3) umeer koopauHarsl (3; 1).
Hajinure opamHaTy TOYKHU A.

th

B
E
5

Beeoume c knasuamypol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumoy»

HajiguTe cyMMy KOOPAMHAT BeKTOpa a +b.

YA
8- -
- e
1 _b 1
1 i
]
L A -
o 2 8 X
20

Beeoume c knasuamypol Baw eapuanm omeema u Hadscmume KHONKY
«Omeemumo»

Haiigute cyMmMy KoopAHHAT BeKTOpa a —b.

Y
8- -
dFfr-=---5

L] _b ]

! i

]

L n £

0] 2 8 X
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Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumo»

Haiinure ckajJsipHOe NPOU3BeIeHNE BEKTOPOB a U b.

YA
6l- -
Fr -
lb i
i I
I
- i
f:H.F:-.O *
40

Beeoume ¢ knasuamypol Baw sapuanm omeéema u Haxcmume KHONK)
«Omeemumo»

HajiguTe cyMMy KOOpAMHAT BeKTOpa a +b.

Ly
10

-

10y

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumo»

Hajigure cyMMy KOOPAUHAT BeKTOpa a —b.

Ly
10

-

10x

Buvibepume ooun npasunbHbili gapuarnm Haxcmume KHONKY «/aneex
Ecau a=(3,-5,8), b= (-1, 1,—4), Torna ‘a +b

36
2

paBeH...
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Bseoume c knasuamypvl Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumby
Touka M (- 2;3;~7) naxoautesi 0T miockocTu XOY Ha paccTosiHUM,

PABHOM ...
7

Bseoume c knasuamypuvl Baw 6apuanm omeéema u Haxcmume KHONKY
«Omeemumoy
Touka M (- 2;3;~7) naxoauresi 0T miockocTu XOZ Ha paccTOsIHUM,

PABHOM ...
3

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumu»
Touxka M (— 2;3;—7) HAXOAMUTCH OT IJIOCKOCTH YOZ Ha pacCTOSIHUH,

PABHOM ...
2

Beeoume c knasuamypor Baw sapuanm omeema u nHadxcmume KHONK)
«Omeemumu»
Touka A(— 1;3;7) HAXOJUTCHA OT IVIOCKOCTH YOZ Ha PacCTOSTHUM, PABHOM

Pa3znea 8. Hauaina MmaTeMaTH4eCKOro aHAJIU3a

Beeoume c knasuamypor Baw sapuanm omeema u naxcmume KHONK)
«Omeemumoy

IIAThIH YeH moc/1e10BaTeIbHOCTH ¢, =2" +1 paBeH ...
33

Bseoume c knasuamypul Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumby
Tpertnii 4ien nocienosarenbnoctn a,,, =(—1)'a, +4, a, =2 paBen
P A n+l — n sy =2 P oo
-2

Buibepume o0un npasunbHblli apuarnm u Haxcmume KHONKYy «/laneey

111 1
®opmy.ia o01ero YwieHa nocjaegoBaTeJbHocTu 1, —, —, —,—, ... umeer
39 27 81
BHU/ ...
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a, = —
1
a =
" 3+4n
1
an = 3_n
1
+an - 3n—1
Bbl6epume 00UH npa@uﬂbeld eapudarm u Has)cmume KHONnKy «,ﬂaﬂee»
1 111
(I)OpMyJ'la Oﬁmero qJICHA MMOCJICA0BATCIBHOCTH E , Z, g, g, ... HMECT BU
1
+a, = —
" 2n
1
a =
" 2+n
1
an = 2—,1
1
an - 2n—1

Bbl6epume 00UH npaeuﬂbnbzﬁ eapuannm u Hasicmume KHOnkKy «ﬂaﬂee»

MpousBoanas pyuxunn y=x> —0,5x* paBHa ...
2

X —x
x2—0,5x
+3x2 — x
X
4 6

Bvibepume 00un npasunvhbill 6apuanm u Haxcmume KHONKY «/laneey
IMpousBoanas GpyHKuMM y = xt=3x7 -1 paBHa ...

4x° —9x*
4x° —9x* —x
+4x° —9x?
x> 3xt

5 4

Buvibepume 00un npasunvhvill éapuanm u Haxcmume KHONKy «/anee»
IpousBoanas GpyHkuun Y =38 x—2C0SX pagHa ...

90



+3cosx+2sinx
—3cosx+2sinx
3cosx—2sinx

—3cosx—2sinx

Buibepume 00un npasuibHblil 6apUanm u Haxdcmume KHONKY «/laneey
Ipoussoanas pyukuuu Y = 31gxX —5¢IgX papHua ...

3ctgx —Stgx
+ 342
cos’x sin”x
3 5
cos’x sin”x
3 5

COSX Sinx

Boibepume 00uH npasunbHblil 6apUAHmM U HAdICMUmMe KHONKY «/Janeey
Ipouspoanas Gpynkuun Y = 31gx —5¢igx pasna ...

3ctgx — Stgx
N 3 N 5
cos’x sin’x
3 B 5
cos’x sin’x
3 5

COSX Sinx

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumo»

Tpoussoauas pyHKmMu y =4x> +6x+4 B Touke x =1 paBHa ...
14

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumo»

V4
IIpousBoaHass pyHkuum y =2cosx—3 B TOYKEe X = — PaBHA ...

-1

Beeoume c knasuamypol Baw eapuanm omeema u Hadscmume KHONKY
«Omeemumoy»

: /4
IIpousBogHasi pyHKIUM Yy =Sin x + 6X B TOYKe X = — PaBHA ...

6,5



Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumoy»

YraoBoii ko3 duuuenT kacaTeabHoii K rpaduky GyHKIun y =2x> B

. 1
TOYKe ¢ a0CHHCCOH X, = Z PaBeH ...

1

Bseoume ¢ knasuamypvr Baw eapuanm omeema u Hadscmume KHONKY
«Omeemumby

YriaoBoi KOYPPUUMEHT KacaTeJbHON K rpapuKy GyHKIUH
y=x”>—2x+1 B Touke ¢ abcuuccoii x, =0 paBeH ...

—2

Beeoume c knasuamypol Baw eapuanm omeema u Haxcmume KHONK)
«Omeemumoy»

YraoBoi ko3¢ PuuueHT KacaTeJbHOH K rpagpuky (yHKIHU y =Sin x + X

B TO4Ke ¢ adcuuccoi x, =0 paBeH ...
2

Beeoume ¢ knasuamypol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumo»
MartepuajbHasi TOYKA ABHKETCS MPSIMOJIMHEHO M0 3aKOHY

x(t)= 61> —48t +17 (rae x — paccTosiHMe OT TOUKH OTCUETA B MeTpAax, { —

BpeMs B CEKYH/aX, M3MEepPEeHHOe ¢ HavaJsa aBu:keHus). Haiinure ee ckopocTts
(B M/c) B MOMeHT BpeMeHn t =9 c.

60

Bseoume c knasuamypuvl Baw sapuanm omeema u Hax}cmume KHORKY
«Omeemumoy

MaTrepuanbHasi TOYKA ABUKETCH NPSAMOJHHENHO 110 3aKOHY
x(t)=1> —13¢+23 (rae x — paccTosinme OT TOYKH OTCYeTa B MeTpax, f —

BpeMsl B CEKYH/IaX, M3MEPEHHOe ¢ HAa4YaJj1a ABHKeHus1). B kakoid MOMeHT

BpeMeHH (B CEKYH/1aX) ee CKOPOCTh ObL1a paBHa 3 m/c?
8

Bseoume c knasuamypul Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumb»
Ha pucynke nzo0pa:kén rpagpuk pyHkuum y = f (x) U BOCEMb TOYEK HA

OCH a0CLIHCC: X;, Xy, X5, eesy Xg. B CKOJBKHMX M3 ITHX TOYEK NPOU3BOIHASA
dynxuun y = f(x) nosoxurearna?
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y=F@ A

=

T e e e
Pl
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e — ==
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= f,

X

4

Beeoume c knasuamypol Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumo»

Ha pucynke nzo0pa:kén rpagpuk pyHkuuu y = f (x) U IBEHAAUATH TOYEK
HA OCH a0CHHCC: X, Xyy X3y eeey Xj5 .« B CKOJBKHX M3 3THX TOYEK MPOU3BOAHAA
Gynkoum y = f (x) oTpunarejJbHa?

y= iz Ay

——————

s i

e - ————————-
T [

T
7 Lgte Mgt i Tx

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumo»

Ha pucynke nzo0pa:xkén rpagpuk pyHkuuu y = f (x), onpeeJeHHOH Ha
uHTepBaje (—5; 5). ? Haiiaure KOJIM4YECTBO TOYEK, B KOTOPBIX MPOU3BOIHAS
dynxuun y = f(x) paBna 0.
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Bvibepume o0un npasunvhwill éapuanm u Haxcmume KHonky «/laneey
IlepBooOpa3Hoi 1A PyHKUUHU [ (x) = 2x% —3x? sBasieTcss PyHKUHSA ...
F(x)= 3x% —6x

+F(x):O,5x4 x> +5

F (x) =x* —x’

F(x)=6x" —6x

Buibepume ooun npasunbhwiti gapuanm u Haxcmume KHONKYy «/lanee»
IlepBooOpa3Hoii 1y pyHKIHU | (x) = 2sin x — 3 gABJAdAETCA PYHKIUA ...
+ F(x)=-2cosx—3x

F(x)=2cosx—3x

F(x)=-2cosx

F(x)=2cosx

Buvibepume ooun npasunbHwiti gapuanm u Haxcmume KHONKy «/lanee»

IlepBooOpa3noii aiast pyHkuum f (x) = 6x° —3x° sBasiercst pyHKIMS ...
+F(x)=15x* -0,5x° -4

F(x)=12x - 15x*

F (x =x° +x° +1
F(x)= 18x% —15x*

Buvibepume ooun npasunbHwiti gapuanm u Haxcmume KHONKYy «/lanee»
IlepBooOpa3Hoii s pyHKIUN | (x) =3x> —2x sAIBAsIETCS pyHKuu ...

+F(x):%x4 —x*+1

F(x):x“—x2
F(x):x4—2x2+3
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F(x)=9x2—2

Buvibepume ooun npasunbhwiti gapuanm u Haxcmume KHONKYy «/lanee»
IlepBooOpa3Hoi 1A pyHKIUN | (x) =7x% —15x* sBasiercs GyHkus ...
F(x)=2x" - 5x°

+F(x)= x'=3x" -1

F(x)=x" -3x" =55

F(x)=42x" —60x°

Buibepume 00un npasunbHwili apuanm u Haxcmume KHONKy «/lanee»

MHo:kecTBO nepBoodpasHbIX pyHkmun f (X)= cos3x umeer Buf ...
3sin3x+ C

- lsin3)c+ C
3
3sinx+ C

+%sin3x+ C

Buvibepume ooun npasunbHwili apuanm u Haxcmume KHONKy «/lanee»

1

MHOxkecTBO IePBOOOPA3HBIX QYHKIMHU [ (x) = ZCOSX nuMeeT BUJ ...

1
+—sinx+C

4

1 .
——sinx+C

4
sin d +C

4
— sinz +C
4

Buvibepume ooun npasunvhbiti gapuanm u Haxcmume KHONKYy «/laneey

MHokecTBO nepBoodpasnbix gpynxuun f(x)=2sin X umeer Bux ...
2cosx+C
+—2cosx+C

lcosx+C
2

—lcosx+C
2
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Buvibepume 00un npasunvhwill 6apuanm u Haxcmume KHonky «/lanee»
MHo0:kecTBO IepBO00PA3HBIX PYHKIMHU [ (x) =¢" UMeeT BH ...
+e' +C
Inx+C
xe* ' +C

x+1

e
x+1

+C

Buvibepume ooun npasunbhwiti gapuanm u Haxcmume KHONKYy «/lanee»

2

HNurerpan j(x - 3)dx paBeH ...
1

1,5

1,5

+-1,5

IPYTrOW OTBET

Buibepume ooun npasunbHbili gapuarnm u Haxcmume KHONKy «/lanee»

2
HNurerpan I3x2dx PaBeH ...
1

9

+7
—7
21

Bvibepume 00un npasunvhbill 6apuanm u Haxcmume KHONKY «/laneey
-1

OnpenesieHHbIN HHTErPaJ f4x3dx paBeH ...
-2

15

+-15

17

—17

Buvibepume ooun npasunbwili gapuanm u Haxcmume KHONKy «/lanee»
v

6
OnpeneseHHBINH HHTETPAJI Icos Xdx paBeH ...
0

-0,5
+0,5
1,5
V3

2
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Bvibepume 00un npagunvhwill 6apuanm u Haxcmume KHONKY «/laneey
Iliiomans purypul, n300pa’keHHOM HA PUCYHKeE, OlIpeae/seTcCs
HHTErPajioM ...
y F

0
T(' X+ Zyx
-1

2
T(2— xzyx
0

0

+7T (— x2+ 1)1)(?

-1

0
T (x2 - l)flx
-1

Beeoume c knasuamypuol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumu»
Inomans kpuBoMHeliHON Tpaneunu D, n300pakeHHOIl HA PUCYHKe,

14 y 3y
PABHA —=, TOI1a ONPECICHHbIIl MHTerpa I3 xXdx paBeH ...
!

¥ y=VX

¥

o] 1 4
14

Beeoume c knasuamypol Baw eapuanm omeema u Haxscmume KHONKY
«Omeemumby
Inomans kpuBoAMHeliHON Tpaneuuu D, n300pakeHHOIl HA PUCYHKe,

11 1
paBHa —, TorAa onpeaeeHHbIH HHTErpas f3(4 - xz)dx paBeH ...
0
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Buvibepume o0un npasunbHbili apuanm u Haxcmume KHONKYy «/lanee»

ILiomans KpuBOJIUHEHOW Tpanenuu D
YV &

\F‘HZ

k)

paBHa ...
10

w|§w|°°u.>

11
+_

Beeoume c knasuamypol Baw eapuanm omeema u HadcMume KHONKY
«Omeemumu»
Inomans kpuBoMHeiiHON Tpaneuuu D, n300paskeHHOI Ha PUCYHKe,
< dx
paBHa 0,5, Torna onpeaeieHHbIH HHTETPAJ _[—2 PaBeH ...
1



><V

0,5

Buvibepume o0un npasunbHwili apuanm u Haxcmume KHONKYy «/lanee»
Inomans kpuBoMHeHON Tpaneunu D

y;h
%,
D
A .
y= i 0 2 X

paBHa ...
3
1
+4
2

Bseoume c knasuamypvl Baw eapuanm omeema u Hadscmume KHONKY
«Omeemumu»
Ha pucynke n3zo0pakeH rpadpuk HeKoTopoit pyHkuun y = f (x)
5
IHonb3ysich pUCYHKOM, BBIYUCJIUTE ONPeEAeIeHHBIN HHTErpaJ _[f (x)dx .
1
.1.
ey

F
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Pasznea 9. KomoOnHartopuka

Bseoume c knasuamypul Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumby

Yuci10 TpeX3HAYHBIX YHCEJI, KOTOPbIE MOKHO COCTABUTH U3 YeThIpex
KapTo4ek ¢ uuppamu 1, 2, 5, 7, paBHo ...

24

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumau »

Yucio Tpex3HAYHBIX YHCeJ, KOTOPbIe MOKHO COCTABUTH U3 Hudp 4, S, 7,
8, 9 npu yc/10BHH, YTO TPEX3HAYHOE YHCJIO HE COEPKUT OUHAKOBBIX Hudp,

PaBHO ...
60

Beeoume c knasuamypol Baw eapuanm omeema u Haxscmume KHONKY
«Omeemumuy
B xopoOke 6 uBeTHbIX KapaHaameu. Ynciao cnocod6oB BIOpaTh ABa U3

HHMX PaBHO ...
18

Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONK)
«Omeemumu»
B xopoOke 10 uBeTHbIX Kapanaamei. Uucsao cnocod0B BbIOPATH 1BA U3

HHMX PABHO ...
45

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumu»

N3 kopoOkm, conepxameii 12 1amn, Haynauy BpiOuparoT 4 samnbl. Toraa
YMCJI0 PAa3JIMYHbIX HA00POB JIaMII, KOTOPbIe MOKHO 00Pa30BaTh TAKMM

00pa3om, paBHoO ...
495

Beeoume c knasuamypol Baw eapuanm omeema u Hadxscmume KHONKY
«Omeemumu»

N3 xopobOkmu, conep:kameii 10 mamn, Haygauy BpiOuparort 3 namnbl. Toraa
YK CJI0 Pa3JIMYHBIX HA0OPOB JIaMII, KOTOPbIEe MO:KHO 00pPa30BaTh TAKMM

0o0pa3om, paBHoO ...
120
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Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumoy»

Yucsi0 cnocod00B MOCTABUTH S YeJIOBEK B 0Uepeb PABHO ...
120

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumoy»

YucJi0 cnocod0B MOCTABUTH 4 4eJI0BEK B 0Uepeab PaBHO ...
24

Bseoume c knasuamypor Baw eapuanm omeema u Hadscmume KHONKY
«Omeemumb
Yuciio cnocod0B BbIOpaTh U3 rpynnsl B 18 cryaeHToB crapocry u

3aMeCTUTe/ PABHO ...
306

Beeoume c knasuamypuol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumu»
Yucso cnoco60B BbIOpaTh U3 rpynnsbl B 16 CTyAEHTOB CTAPOCTY H

3aMeCTHTeJs PaBHO ...
240

Bseoume ¢ knasuamypvr Baw eapuanm omeema u Hadscmume KHONKY
«Omeemumby

Yuci10 cnoco00B BoIOpATh U3 rpynisl B 15 cTyAeHTOB cTapocTy U
3aMeCcTHTeJIsl PABHO ...

210

Beeoume c knasuamypuol Baw eapuanm omeema u Haxcmume KHONK)
«Omeemumu»

Yucsi0 pa3jmvHbIX CJI0B, KOTOPble MOKHO COCTABUTHL M3 OYKkB A, b, B, I'
MPH YCJIOBHH, YTO MO/ CJIOBOM NMOHUMAETCH JI00asi KOMOMHALIMSI, COCTOSIIIIASE
U3 YeThbIpeX HeMOBTOPSIOUIUXCH OYKB, PABHO ...

24

Bseoume c knasuamypul Baw eapuanm omeema u Hadjxcmume KHONK)
«Omeemumby

YucJ10 pa3jMyHbIX CJI0B, KOTOPbIE MOKHO COCTABUTH U3 OykB A, b, B, I,
/1, IpHu yCJIOBUH, YTO IO/ CJIOBOM IOHUMAETCS JII00ask KOMOMHALMS,

cocTosAIAs U3 NATH HEMOBTOPAIOIIUXCH OYKB, PaBHO ...
120
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Beeoume c knasuamypol Baw eapuanm omeema u nadxcmume KHONK)
«Omeemumu»

Yucs10 pa3jim4HbIX CJI0B, KOTOPbIe MOKHO COCTABUTHL U3 OYKB A, b, B
NPH YCJIOBHUH, YTO MO/ CJIOBOM NOHUMAETCH JII00asi KOMOMHAIMSA, COCTOSIIAA

U3 TpeX HEMOBTOPSIOIMUXCH OYKB, PABHO ...
6

Bseoume c knasuamypvr Baw eapuanm omeema u Hadscmume KHONKY
«Omeemumb »

B nexe padorarwTt 9 My:x4uH U 6 :keHIUH. U3 HUX cirydaiiHBIM 00pa3oM
(popMuUpYIOT IrpyHIy, COCTOSLLYIO M3 TPeX Yea0BeK. Unc10 pa3jiu4HbIX IPyIi,
COCTOSIIIIUX M3 TPeX MYKYMH, KOTOPbIe MOKHO C()OpMHPOBATH U3
padoTaroIux B 1exe, PaBHO ....

84

Beeoume c knasuamypol Baw eapuanm omeema u Haxcmume KHONK)
«Omeemumu»

B uexe padoraror 9 Mmy:k4uMH # 6 ;KeHuH. I3 HUX ciaydaiiHbIM 00pa3om
(¢opMupyYOT rpynimy, COCTOSIILYI0 U3 TPeX Yea0BeK. Unci0 pa3jin4yHbIX TPy,
COCTOSIIIIUX U3 ABYX MY’KYHUH U OJHOH ’KEHIIMHBI, KOTOPbIE MOKHO
cpopMupoBath U3 padoTaOIMX B LI€Xe, PAaBHO ....

216

Bseoume c knasuamypvr Baw eapuanm omeema u Had)cmume KHONKY
«Omeemumby

B uexe padoraror 9 Mmy:k4MH M 6 ;KeHuH. 3 HUX ciarydaliHBIM 00pa3om
(popMuUpYIOT rpyHnmy, COCTOALLYIO M3 TPeX Yea0BeK. Unucio pasjin4HbIX rpyni,
COCTOSAIIUX M3 OJHOI'0 MY ’KYMHBI M IBYX KeHIIUH, KOTOPbIe MOKHO
cpopmupoBaTh U3 padoTAKIIMX B LIeXe, PABHO ....

135

Bseoume c knasuamypul Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumby

B uexe padoraror 9 Mmy:K4MH M 6 ;KeHuH. 3 HUX ciaydaliHBIM 00pa3om
(opMupYIOT rpymniIy, COCTOSILIYIO M3 TPeX Yea0BeK. Unucia10 pa3jiu4HbIX IpyIil,
COCTOSIIIIUX M3 TPeX KEHIIUH, KOTOPbIe MOKHO copMuUpoBaTh U3

padorawiumx B exe, PAaBHO ....
20

Buvibepume ooun npasunbrwsiti omeem u Haxcmume KHONKY «/laneey

N3 smmka, rae Haxoaurcs 9 neraJieii, npoHyMepoBaHHbIX OT 1 10 9,
TpedyeTcs BHIHYTH 4 JeTanu. Toraa KoJIu4ecTBO BCEBO3MOKHBIX
KOMOMHALMIA HOMEPOB BbIHYTHIX /IeTajlel PABHO ...

102
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41
9!
41
9]
+ -
415!

Buvibepume ooun npasunbHwiti omeem u Haxcmume KHONKY «/laneey

N3 smuka, rae Haxoaurtest 16 nerasnei, nponymepoBaHHbIX OT 1 10 16,
TpedyeTcsi BBIHYTH S AeTasieil. Toraa Kojam4ecTBO BCEBO3MOKHbBIX
KOMOMHAIIMA HOMEPOB BBIHYTBIX JeTaJjieil PABHO ...

16!
11!
5!
16!
16!
+ _
54111

Paznea 10. DiaeMeHTHI TEOPHUH BePOSATHOCTEH U MATEMATHYECKOU CTATHCTHKH

Buvibepume ooun npasunvHwulll 6apuanm u Haxcmume KHONKY «/laneey.
HUrpanbHas kocTh Opocaercs oguH pa3. Torjga BeposiTHOCTH TOT0, YTO HA
BepXHeil rpaHM BbINajaeT 6 04KOB, paBHA ...
1
+_
6
0,1
0
1

Bvibepume 00un npasunivhbviil 6apuanm u Hajxcmume KHOnKy «/laneey.
N3 ypHBbI, B KOTOPO# HaxoAATCH 4 0eJIbIX M 7 YEePHBIX HIAPOB, BBIHUMAKOT
Hayaa4dy oauH mwap. Toraa BeposITHOCTH TOr0, YTO 3TOT 1IAP Oyxer 0eJibIM,

paBHa ...
1

1
3
4
11

+

< B~
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Bvibepume 00un npasunvhbiil 6apuanm u Haxcmume KHONKY «/laneey.
N3 ypHBbI, B KOTOPOiIl HAXOAATCA S 0eJIbIX U 9 YepHBIX IAPOB, BLIHUMAIOT
Hayaady oguH map. Torga BepoSITHOCTH TOI0, YTO 3TOT IAP OyaeT YepPHbIM,

paBHA ...

Buvibepume ooun npasunvhwiii sapuanm u Haxcmume KHoONKy «/aneey.
BeposiTHOCTB TOT0, YTO NPH OPOCAHMH MTPAJTBHOT0 KYOHKA BbINAJAET
oonee 4 oukos, cocTaBJIsieT ...

1
6
1
11
11
+_
3

Bvibepume 00un npasuivhbvlil 6apuanm u Hajxcmume KHOnKy «/laneey.
HrpanbHas KocTh Opocaercs oauH pa3. Toraa BeposiTHOCTBL TOT0, YTO HA
BepXHell rPaHU BBINA/IET MEHee mpex 04Ko6, paBHa ...

Buvibepume ooun npasunbHwili gapuanm u Haxcmume KHONKY «/laneey.
HUrpanbHas KocTh Opocaercs oauH pa3. Toraa BeposiTHOCTBH TOT0, YTO HA
BEpPXHEH IPAHM BbINAJET He MeHee namu 04Ko6, paBHa ...
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NN =

Buvibepume ooun npasunvHwill gapuanm u Haxcmume KHONKY «/laneey.

HUrpanbHas KocTh Opocaercs oauH pa3. Toraa BeposiTHOCTH TOT0, YTO HA
BEpPXHeH IPAHM BbINAJAET YenHoe YUuc10 0YKOB, PABHA ...

1

W= |

Beeoume c knasuamypuol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumu»

B yemMnuoHaTe M0 rTMMHACTHKE Y4ACTBYIOT 45 cnnoprcMeHok: 6 u3 Poccun,
21 u3 CIIA, ocranbubie — u3 Kuras. [lopsaaok, B KOTOpOM BBICTYNIAIOT
TUMHACTKH, onpeaessieTcs »kpedueM. Toraa BeposiTHOCTH TOT0, YTO
CIIOPTCMEHKA, BLICTYNAKOLIAA NePBOi, okaxkercs u3 Kuras, paBua ...

0,4

Beeoume c knasuamypol Baw eapuanm omeema u HadxsxcmMume KHONKY
«Omeemumbu»

B cpexnem u3 1400 cagoBbIX HACOCOB, NOCTYNUBIINX B MIPOAAKY, 7
noATeKarT. Toraa BepoATHOCTH TOT0, YTO OIUH CJIY4YAlHO BHIOPAHHBIN 1151
KOHTPOJISI HACOC He NMOATEKAET, PABHA ...

0,995

Beeoume c knasuamypol Baw eapuanm omeema u HadxsxcmMume KHONKY
«Omeemumu»

dadpuka BeINLycKaeT cyMKH. B cpennem Ha 100 kaueCcTBEHHBIX CYMOK
NPUXOIUTCH BOCEMb CYMOK CO CKPBIThIMHU JedexkTamu. Torna BeposiTHOCTH
TOT0, YTO KYIJIECHHAsI CYMKA OKAKeTCHA Ka4eCTBEHHOI, paBHa ...

(Pe3yJIbTaT OKPYIJIUTE 10 COTHIX)
0,85

Bseoume c knasuamypul Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumb»
Ha s3x3amen BbiHeceHO 60 BonpocoB, AHapeil He BbiyunJ 3 u3 Hux. Torga

BEPOATHOCTH TOI'0, YTO €My NONA/IeTCH BBIYUYCHHbII OMJIeT, paBHA ...
0,95
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Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumu»

B ¢pupme Takcu B 1aHHbI MOMEHT ¢B000AHO 20 mamuHu: 10 yepHbIX, 2
JKeJThIX U 8 3esienbIX. [1o BbI30BY BblexaJjia 0JJHA U3 MAIINH, CJIy4aiiHO
oKazaBlIasicsl OJ1MKe Beero K 3aka3zuuile. Torgaa BeposiTHOCTD TOT0, YTO K Hel

NpHeAeT 3eJ1eH0e TAKCH, PABHA ...
0,4

Bseoume c knasuamypor Baw eapuanm omeema u Hadscmume KHONKY
«Omeemumb

Ha tapeaxe 16 nupo:xkkoB: 7 ¢ pbiooi, 5 ¢ BapeHbeM u 4 ¢ BuinHei. FOus
HayrajJ BbIOMpaeT OMH NUPOKOK. Toraa BepoSTHOCTb TOI0, YTO OH OKAKETCH

C BUIIIHEH, paBHA ...
0,25

Beeoume c knasuamypol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumo»
B cayuaiiHoM 3kcniepuMeHTe CHMMETPUYHYI0 MOHETY OpocaloT ABaK/AbI.

Hajigure BepOATHOCTDH TOI'0, YTO OpeJI BbINAJAET POBHO OJMH pas3.
0,5

Buvibepume ooun npasunvhviti omeem u Haxcmume KHONKY «/laneey

B pesyabrare 6 u3mepeHuii JJMHbI CTEP:KHA (0€3 MATEeMATHYECKUX
NOrPelIHOCTel) ObLIM MOJIyYeHbI CJIeAYIOIIHe Pe3yJabTaThl (B MM):

90, 95, 104, 108, 115, 112. Toraa BbIOOpOYHAS CPeHSIsI AJAMHBI CTEPHKHSA
(B MM) paBHa ...

+104

108

90

112

Bseoume c knasuamypulr Baw éapuanm omeema u Haxcmume KHONKY
«Omeemumauy
N3 renepanibHOil COBOKYITHOCTH M3BJIe4YeHA BbIOOpPKa 00béma n=>50:

X, 1 2 3 4
n, 10 9 8 n,
Torma 3Hayenue 71, paBHo ...
23

Bseoume c knasuamyper Baw eapuanm omeema u najxcmume KHONKY
«Omeemumby
N3 renepanbHOil COBOKYIIHOCTH U3BJIe4YeHa BbIOOpPKa 00béma n=20:
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X.

1

2 4 5

n

]

7 2 n, 5 5

Torma 3mayenue 71, paBHoO ...

1

Buvibepume ooun npasunvnviti omeem u Haxcmume KHONKY «/aneey
Moaa BapuanuonHoro psiga2,5,5,6,7,9,10 paBua ...

2

10

6

+5

Buvibepume ooun npasunvnwiti omeem u Haxcmume KHONKY «/laneey
Moaa BapuanuonHoro psgas,8,8,9,10,11, 13 pasna ...

5

+8

13

9

Buvibepume ooun npasunbrsiti omeem u Haxcmume KHONKY «/laneey

Pa3max BapbupoOBaHus BapuauuoHHoro psiaa 3,5,5,7,9, 10, 16 pasen ..

+13
16
7
6,5

Pasznesa 11. YpaBHeHUsI 1 HEPABEHCTBA

Beseoume ¢ Kiasuamypbul Baw eapuarm omeema U Haxcmume KHONnKy

«Omeemumo»

x+1 9
Pemenuem YPABHCHUSA (Ej :(;j ABJIFACTCA ...

=35

Bseoume ¢ Krasuamypbvl Baw eapuarm omeema U Has)scmume KHONKy

«Omeemumao»

x—1 8
PemienueM ypaBHeHUs (%j :(Z) ABJISAETCA ...

-3
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Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumoy»

—3+x
PemienneM ypaBHeHUs (gj =512 aBasercd ...

0

Bseoume c knasuamypvl Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumoy
Peurennem ypasuenus log, (3x+ 1) = -2 "ABjasercd ...

1

Bseoume c knasuamypul Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumuy
Pemennem ypasnenns log . (x+1)=2 sBaseres ...

11

Bseoume c knasuamypul Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumuy
Pemrennem ypasuenus log, (x+5)=1log,(4x—7) sBasercs ...

4

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumuy»

Pemrennem ypaBuenus log (x+6)=log,(4x—9) siBusercs ...
5

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumo»

Pewrennem ypasuenus log, (7 +6x)=log, (7 —6x) siBasieres ...
0

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumau»

Hauooabiiee mesioe 3HaueHue X, y10BJI€TBOPsIIOee HEPABEHCTBY
2x+1 3x-1

3

>1 paBHo ...
-1

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumoy»

CyMMa 1eJibIX pelleHnil HepaBeHCTBa 2x* —9x+4 <0 paBHa
3
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Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumoy»

. 2x
KosmnyecTBo 1e/1bIX pelieHnii HepapeHcTBa —— > () paBHO ...
- X
3

Beeoume c knasuamypor Baw sapuanm omeema u nHasxcmume KHONK)
«Omeemumo»

. 2x +1
CymMmMma 1eJibIX pellieHuil HepaBeHCTBa 2—5 > 6 paBHa
X

5

Buvibepume ooun npasunbhviti omeem u Haxcmume KHONKY «/laneey

4x-2
Pelmienne HepaBeHcTBa (Ej — § <0 umMmeeT BH] ...

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumo»

HaumeHnbiiee nenoe pemeHue HepaBeHcTBa log, (x - 3) >—2 PpaBHO ...

3
4

Beeoume c knasuamypol Baw eapuanm omeema u Hadcmume KHONKY
«Omeemumaoy

Haiigure xopeHb ypaBHeHus1 15 —2x =3.
3

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumoy»

. 2x+5
HajiguTe KOpeHb ypaBHEHUA =5.

35
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Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumoy»

x—8
Hajigure KOpeHb ypaBHEHUA (Ej =2".

4

Beeoume c knasuamypol Baw eapuanm omeema u Hadxcmume KHONKY
«Omeemumu»

Haiiure kopeHb ypaBHeHus — 7 + 2(3 - 2x) =-3x+8.

-9

Beeoume c knasuamypor Baw sapuanm omeema u Haxcmume KHONK)
«Omeemumuy»

Haiinte KopeHb ypaBHennsi x” = 7x+8. Eciu ypaBHenue umeer 6oiee

O/IHOI'0 KOPHH, B OTBETE YKAXKHUTE MEHbIIINIA U3 HUX.
-1

Beeoume c knasuamypol Baw eapuanm omeema u Haxcmume KHONKY
«Omeemumu»
. 1, 1
Haiiiure KopeHb ypaBHeHHS gx =16 3 Ecan ypaBHeHue nmeet 0oJiee
0/IHOT0 KOPHS, B OTBeTe YKAKNTE MEHbLIIUI U3 HUX.

—7

JlonoJIHUTEIbHbIE KOHTPOJIbHbIE HCTIBITAHUS
JUTsL CTYZIeHTOB, HaOpaBiux MmeHee 50 6amioB (B cootBeTcTBUU ¢ [lonoxkenuem «O
MOTYIbHO-PEUTHHTOBON CUCTEME» ), (POPMUPYIOTCS U3 YUCIIA OIIEHOYHBIX CPECTB
0 TEMaM, KOTOPbIE HE OCBOEHBI CTYJIEHTOM.
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