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В13. В соревнованиях по шахматам участвуют 52 спортсмена, из них 18-жители Калуги. Перед началом первого тура их разбивают на пары случайным образом с помощью жеребьевки. Определите вероятность того, что калужанин Сергей Васильев в первом туре будет играть с одним из представителей Калуги. Ответ округлите до сотых.
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В 13. В классе 12 мальчиков и 13 девочек. Учитель вызвала одного из учеников наудачу. Какова вероятность того, что она вызвала мальчика?
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В 13.  В корзине 30 фруктов, из них 4 яблока, 5 груш. Какова вероятность того, что наудачу взятый фрукт – яблоко или груша?
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В 13. У Алисы 21 диск, которые внешне неразличимы, из них 12 – с музыкой, 5 – с фильмами, а остальные – с программами. Алиса взяла 2 диска наудачу. Какова вероятность того, что оба они с музыкой? Ответ округлите до сотых.
В 14. [image: ]
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В 13. В соревнованиях по фигурному катанию участвуют 21 спортсмен, из них 7 – из Москвы. Порядок выступлений определяется жеребьевкой. Какова вероятность того, что первым и последним будут выступать спортсмены из Москвы? Ответ округлите до десятых.
В 14. [image: ]
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В 13. В соревнованиях по скейтборду участвуют 60 спортсменов, из них 23 – из России. Порядок выступлений определяется жеребьевкой. Какова вероятность того, что семнадцатым будет выступать спортсмен из России? Ответ округлите до сотых.
В 14. [image: ]
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В 13. Игральную кость подбрасывают дважды. Какова вероятность того, что в сумме выпадет 4 очка? Ответ округлите до сотых.
В 14. [image: ]
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В 13. В конференции участвуют 40 человек, из них 12 человек читают доклад в первый день, а в каждый из последующих четырех дней читается одинаковое количество докладов. Найдите вероятность того, что Аркадий Николаев будет читать свой доклад в третий день.
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В 13. В соревнованиях по фигурному катанию участвуют спортсмены из разных стран: 6 – из России, 4 – из США, 2 – из Китая. Порядок выступлений определяется жеребьевкой. Какова вероятность того, что третьим будет выступать спортсмен из России?
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В 13.  В соревнованиях по спортивным танцам участвуют 28 пар из России и 7 из Индии. Найдите вероятность, что первый будет выступать пара из Индии, если порядок выступлений определяется жеребьевкой. Ответ округлите до сотых
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B5. ¥Ynpocture Boipaxkenue ctg? x - (1 — cos? x), ecain cos z = 0,2.
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Yactb 2

C1. Ckosibko KopHe#t iMeeT ypaBHeHHe V16 — z2(sinx — cosz) = 0?
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C2. I'pu kakoM HaTypaJbHOM 3HaueHHH k ypaBHenne 23 +3z° —9r—k = 0
HMeeT DOBHO [IBA KOPHSA?
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C3. Pewute ypaBHeHHe sin T + ctg % = 2.
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C4. Haiinyre MHOXKeCTBO 3HaYeHHIH (YHKIHH

V2 +sinz —cosx)
4 .

Y = arccos (
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C5. B npsimoyrosibHOM napassesenvrnesne nepuMeTp OCHOBAHHSI paBeH
6 cm. Hainure HaubosbILMK 06bEM NapadJiesienurnea, eCJy ero BbicoTa paBHa
OJIHOM H3 CTOPOH OCHOBaHHSI NapaJijie/ientnea.
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C6. [1pu KakKx 3HaYeHHsIX MapaMeTpa p CHCTeMa ypaBHEeHHH
y = dp + 4sinzx + pcoszx + sin 2z,
y = 3cosz + 2psinz + p? 4+ 6
He HMeeT peLeHHH?
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Yactb 1

B 1. Ynpoctute Boipaxkenue 6,8 — 4,1 sin® 3z — 4,1 cos? 3z.
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B2. Pewnte ypaBHeHHe sinz + sinz + cos’z = 0 Ha npomexyr-

Ke [—%; O] . OTBeT 3anuiluuTe B rpaaycax.
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B3. Haiinure Hanbodbliee 3HaueHHe QYyHKUHMH Yy = 2 cos 2T + 3.
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B4. I1pu kakux 3HaueHHsIX & BbINOJIHSAETCA paBeHCTBO f'(x) = 4, ecJi U3-
BecTHO, 4To f(z) = (3 — 21)°?




image6.png
2T _5gink %;W].OTBCT

5 5 +4 = 0 Ha oTpe3ke [

B6. Peluute ypaBHeHue sin

3alMLIKUTe B rpaaycax.
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B5. YnpocTHTe BhipaxcenHe 6sin’x — 4, ecam cos? r = 3

4
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B6. Pewunte ypaBHenHe 2 cos? % + 3 cos % — 2 = (0 Ha oTpe3ke [7r; %71]

OTBeT 3anuiluTe B rpaaycax.
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B7. Haiinute yriioBo#t Ko3puuneHT KacaTesibHOM K rpaduKy QyHKLIHUH
Yy = tg x B TOUKe ¢ aBCUMCCON Tg = %
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cos 105° sin 35° — cos 145° cos 15°

BS. B CJIUTE
PIHHCIH sin® 25° — cos® 25°
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B9. /IBa tena coBepluaoT NpsiIMOJHHEHHOE IBHXKEHHE 10 3aKOHAM
s1(t) = 3t? — 2t 4+ 10, so(t) = t° + 5t + 1, rne t — BpeMms B CeKyHIaX, a s (t)
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H So(t) — MyTH B MeTpax, NpoiieHHble COOTBETCTBEHHO MEPBLIM H BTOPLIM Te-
Jamu. Yepe3 CKOJIbKO CeKyH[, cuuTasi oT t = 0, CKOPOCTb JABHXXEHHS MepPBOro
Tesia 6yeT B ABa pa3a 60Jiblle CKOPOCTH ABHXKEHHS BTOPOIO TeJia?
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B10. Haiinute MUHUMYM QYHKLHH ¥y =





image112.png
B11. dyukuns y = f(x) onpenesneHa Ha npoMexyTke (a;b). Ha pucyH-
ke 68 H306parkéH rpaduk npousBoaHol y = f'(x). Halinure konmyecTBo npo-
MeXXYTKOB Bo3pacTaHusi GyHKUHH y = f(x).
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B 12. Ilpu kakom 3HaueHuu napamerpa k nepros hyHKLHH
y = 2sin(kx + 8) paBeH 87?
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B7. Ha rpaduke pyHkunn y = 24/3 — = HaiauTe ab6CLUMCCY TOUKH, B KO-
TOPOM KacareJibHasi 00pa3yeT C MOJIOXKHUTENILHBIM HalpaBJieHHeM 0CH abCLIMCC
yroJa 135°.
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BesnocumegucT BolexaJ ¢ MOCTOAHHONR CKOPOCTBIO M3 TO-
poZa A B ropoa B, paccTosHHe MeXIY KOTOPBIMM PABHO
112 kM. Ha caeayomuil JeHb OH OTHIpaBujcad ob6paTHO B
A co cropocTeio Ha 9 KM/u Gosbiie npexHeii. Ilo gopore
OH cJeJiaJl OCTAHOBKY Ha 9 uacoB. B peaysnbTatre Bejocu-
nejuCT 3aTPaTUJ Ha oOpaTHBI MYTH CTOJBKO KEe BpeMe-
HH, CKOJILKO Ha nyTh u3 A B B. Haiigute cKopocTs BeJo-
cunegucra Ha nytu u3 B B A, OTBeT faliTe B KM/4.
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Yactb 2

C1. CKo/sIbKO KOpHEl HMeeT ypaBHEHHe
(V2cosz — 1)v—42%2 + Tz — 3 = 0?
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C2. [Ipu kakom HaTypaJIbHOM 3HaYeHHUH a ypaBHeHne r?-3z+2—-a=!
HMeeT POBHO JIBa KOPHS?
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C3. Peiunre ypasnenue (sinz — cosz)? +tgx = 2sin’ z.
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C4. Haiiaure MHOXeCTBO 3HaueHHIH PYHKLKH

Yy = % arcsin (142 (\/ﬁcos 2z + sin 2:3))
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C5. Haiinure Han6osbiiHi 06bEM NMPaBHIbHON YeThIPEXYTOJIbHOH MPH3MBI,
epUMeTP AHAroHaJbHOrO CeueHHs KOTOpPOoi paBeH 6 M.
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C6. I1pu kKakux 3HaYeHHUsIX NapaMeTpa a CUCTeMa YPaBHEHHH
y =sin2x + acosz + 4sinx + 3a,
{ y =cosz + 2asinz + a® + 2
He HMeeT pelleHHH?
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Yactsb 1

2

2r —2sin®z.

B1. YnpocTute Boipaxenue 1 — cos? T + tg? x cos
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B2. Pewnte ypaBueHHe 3tgx — v/3 = 0 Ha NpoMexyTKe lO; %J OrtBet

3alHllKTe B rpajaycax.
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B3. Haitnure HanmeHbllee 3HaueHHe QyHKUMH Yy = 1,5 — 2sin x.
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tg 4° + tg 26°
—tg4°tg 26°

BS. Boiuncaute \/51 + 16 sin? 15° cos? 15°.
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B4. Onpenenunte, Npy KakoM HaubOJbilieM 3HAUEHHH X BbINOJIHSIETCS pa-
BeHcTBO i’ (z) = 0, ecqiv H3BeCTHO, uTo y(z) = 3z — 222 — 5z.
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B5. YnpocTute BhipaxkeHue 7 cos? x — 3 ctg? x sin® x, ecam cos® z = 0,3.
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B6. Pewunte ypaBuenre cos? 2z + 3cos2r + 2 = 0 Ha oTpeske [%, w].

OTBeT 3anuyiLuTe B rpaaycax.
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B7. Onpenennte abcuuccy TOYKH, B KOTOPOH KacaTesibHasi K rpacduky
byHKLUHH y = 422 — 8z + 4 napasesibHa oCH abeLucc.




image129.png
sin 75° sin 43° — sin 15° sin47°

B8. Boiuncaure — 9sin 14° cos 14°




image130.png
B9. Teno nBu>keTcsi N0 KOOPAHUHATHON NMPSAMOH COIJIACHO 3aKOHY
s(t) = t3 — 5t2 4+ 6t + 7, rie s — nepemelleHHe B MeTpax, t — BpeMsi B

CeKyHaax. B Kakol MOMeHT BpeMeHH YCKOpeHHe TOUKH OyeT paBHO 8 EMg?
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B 10. Haitaure anrHy HanOoJibiliero NpoMeXXyTKa BO3pacTaHusi yHKLHH

—_1. 3 1
y=-—g¥ t37 ~ 3




image132.png
B11. ®yukuns y = f(x) onpenesieHa Ha npomexxytke (—4; 7). Ipaduk eé
MpOHM3BOAHON H300paxkéH Ha pucyHke 69. Haiigure koa14ecTBO TOUEK MHHH-
mMyMa dyHKunH y = f(z).
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B12. Ilpy kakoM HaWMeHblLEM MOJIOXKHTEJbLHOM 3HAYeHHH NMapameTrpa k

nepuoa GyHKUMH y = —7 sm(k:r + 12) paBeH %?
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B9. I1pu nBr>keHuH Tena no npsamMoit paccrosinue s(t) (B MeTpax) oT PHK-
CHPOBaHHOM TOYKH P 110 Tes1a U3MeHSAETCS M0 3aKOHY
s(t) = 8t%2 + 7t + sint + 1 (¢ — BpeMs [BHXKeHHs Tesia B ceKyHaax). Kakoi
OblJ1a CKOPOCTb T€JIa B MOMEHT HauaJia JIBUXKEeHHUA ?
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Besocuneguer BrIexaj ¢ IMOCTOAHHON CKOPOCTBIO M3 TO-
pona A B ropog B, paccrosHMe MeXKIy KOTODPBIMH PaBHO
144 xm. Ha cnepyrommii feHb OH oTnpasuicsa o6paTHO B
A co cxkopocTeio Ha T KM/4 Goabire npexHeit, ITo gopore
OH cJeJsiajJl OCTAHOBKY Ha 7 uacoB. B pesyiabTare BejaoCH-
NeJUCT 3aTPATUJI Ha oOpaTHBIM NYTH CTOJBKO Ke BpeMe-
HH, CKOJIBKO Ha nyTh 3 A B B. Haliiute CKOpPOCTE BeJO-
cunegucta Ha Nyt u3 B B A, OTBer gaiiTe B KM/4.
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Yactb 2

C1. CKosibKO KOpHell HMeeT ypaBHeHHe /4 — x? (2 — —27—) =0?

sin“ x
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C2. I1pn kKakoM HaKMeHbllieM 3HaUeHHH a YpaBHEHHe
4 — 822 4+ 7 — a = 0 UMeeT POBHO [1Ba KOPHS ?
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14v/3
3tgxr +3ctgx

C3. Pewinte ypaBHeHHe 3 — cos4r =




image139.png
C4. Haiinure MHOXXeCTBO 3HaUeHHH QYHKLIMH
2
y = 2arctg (\/§(cos 4 sin4x — @ COS 8:r) )
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C5. Onpenennite HauMeHbILYIO CyMMapHYIO JIHHY Bcex péGep MpsiMo-

YrOJILHOTO NapaJiyieJienunea, NosHas NoBepXHOCTb KOTOPOro pasBHa 600 cm?,

€CJIH OCHOBAHHE €ro ABJISETCHA KBAAPATOM.
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C6. [1pu kaKoMm LiesioM 3HaueHKHH NapaMeTpa k CHCTEMa ypaBHEHH
= 2ksinz — cos? z,
y = 15— 8k
HMeeT XOTs1 6bl OJIHO pellieHHe?
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Yactb 1

B 1. Ynpocture BhipaxkenHe 2cos? 4z + tgx ctgx + 2sin® 4x.
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B2. Pewuute ypaBHeHue 5sin x = 0 Ha oTpe3ke [O; s

rpagycax.

] . OTBeT 3anuiluTe B

o
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B3. Haiinyte Hau6obluee 3HaueHHe PyHKLHH § = cos® T + 2.
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B10. Ha#inure MHHHMYM QYHKUHMH y = =- +

4 '3

3 2
T
+2+1.
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B4. [1pu kakux ue/bix 3HaYeHHSX T BbIMOJHSAETCS paBeHCTBO

f'(x) = 11, ecin u3BecTHo, utO f(I) = é 24323 +1—1?
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B5. Ynpocture Boipaxetue ctg? z(3 — 3cos? ), ecam cosz = 0,1.
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B6. Pewinte ypaBHenue cos 10z 4+ 2sin” 5z = 2sin z Ha oTpeske [O; %]

OTBeT 3anuuuTe B rpajaycax.
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B7. Haiinute yrnoBoii ko3¢ @HiMeHT KacaTesibHOH K rpaduKy QPyHKLKH

T .
y = v3cos 3 BTOUKe C abCUMCCON Tg = .
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B8. Buiuncaute cos? 150° — (sin 70° cos 40° — cos 70° cos 50°)2.
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B9. Tesio nBrxxercst mo npsiMoi Tak, UTO paccTosiHue s (B MeTpax) OT Hero
3

12 3
(t — BpeMs IBH)KEeHHS B CeKyH1aX ). Hepes CKoJIbKO CEKYH M0CJie HauaJla IBHU-

110 JaHHOK TOYKH M 3TOH NMPSIMOH U3MEHSeTCS 110 3aKOHY + 2t — 5t

XKEHHUs1 YCKOpeHHe CTaHeT PaBHbIM 4 Mg?
C
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B10. Halinure nMHy Hau60JbLLero NpoMeXKyTka yobiBaHHS PYHKLIHH

o4 4
y—w+w+&
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B11. ®yukuusi y = f(x) onpeneseHa Ha npomexyTtke (a;b). Ipaduk eé
MPOU3BOAHONH H300pa)k€H Ha pHCyHKe 67. Halmute uncsio ToueK MHHUMyMa
dynkunn y = f(z).
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B 12. [Ipu kakom oTpHLATE/IbHOM 3HaUeHHH NapameTpa k nepHoa GyHKLHH

y=4tg (kzx + %) paBeH 47?
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B11. dyukuns y = f(x) onpeneneHa Ha npomexkyTke (a;b). [paduk eé
MPOU3BOAHON H300pak€H Ha pucyHKe 62. Haiiaure anuHy Hau6oJbliiero npo-
MeXyTKa yObiBaHHs PyHKUMH Yy = f(x).
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Benocunegucer Beiexasa ¢ MOCTOSHHOM CKOPOCTBIO M3 ropo-
Ia A B ropoxg B, paccrosHme MeKAy KOTODPBIMM PAaBHO
104 xm. Ha caenylomuii geHb OH OTIIPABHJICA OGPaTHO B
A co ckopoctbio Ha 5 KM/4 Oosbiie mpexxHeir. ITo gopore
OH cJleJlaJI OCTAHOBKY Ha 5 yacoB. B peayiabrare BeJoCH-
MeSUCT 3aTPATHJ-Ha OOpaTHBIN OYTh CTOJIBKO Ke BpeMe-
HH, CKOJIBKO Ha nyTk m3 A B B. Haligure CKOpOCTh BeJO-
cunefucra Ha nyTu u3 B B A. OrBet gaiite B KM/d.
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Yactb 2

C1. CKoJIbKO KOpHell uMeeT ypaBHeHHe v/5x — x2(2cos® z — 1) =0?
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C2. [Ipu kKakOM HaKMeHbllIeM 3HaYeHHH a YpaBHEHHe
—13 — 322 4+ 8 — a = 0 UMeeT POBHO [Ba KOPHS?
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C3. Pewunre ypaBHenue 5sin® z — cos? ¢ = sin® 2z.
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C4. Haiigrre MHOXeCTBO 3HaYeHHI PYHKLHH

sina:+c<isa:+ V2 + 1.

Yy = 2arccos
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C5. TpebyeTcsi H3rOTOBHTb 3aKPHITbIH LMK C KBaApPaTHbIM THOM, OO BEN
kotoporo 8 am>. KakoBbl 10/1XKHbI ObITh JIMHEHHbIE pa3Mephbl LKA, YTOGHI erc
MoJiHasi MOBEPXHOCTb OblJia HAHMEHbILIeMH ?
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C6. [1pu KakuX 3HaYeHHsIX NapaMeTpa m npamas y = 3m — 2m? He UMeeT
06LLHX TOYeK ¢ rpacdHKoM dyHKLKH y = sin’ z + m cos z?
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Yacts 1

B 1. YnpocTute BolpaxenHe 2sin’ z + 2sin’ z ctg? x.
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T

2]. OTBeT 3amnu-

B2. Pewunrte ypaBHeHne 1 — 2sinz = 0 Ha oTpe3Ke [O;

LUKTE B rpaaycax.




image164.png
B3. Haiinure HanGonbliee 3HaueHHe PyHKUHH y = 4 cos 2x + 3.
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B4. Ilpu Kakux 3HauyeHHUsiX x BbIMOJIHsIETCS paBeHCTBO f'(x) = 5, ecsH
H3BeCTHO, uTo f(x) = 4v/x — 1+ 3r — 11?
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B5. Ynpocture Bhipaxende 3tg? x cos® x — 5, eca sin z = 0,4.
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B6. Pewunte ypaBHeHHe cos® z+sin’ z cos = = cos? z Ha oTpe3ke 2 s

2
OTBerT 3aMnuilinTe B rpaaycax.
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B7. Haiigute yriioBokt Ko3pdHLUMEHT KacaTeJbHOH K rpaduKy GpyHKUHH
y = sin 3z B TOUYKe ¢ aOCLUMCCOH Tp = T.
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cos 66° cos 42° + cos 24° cos 48°

B8. Buiuncaure
sin® 12° — cos? 12°
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B9. Touka nBHXKeTCs MO KOOPAHHATHOH MPSMOM COMNIACHO 3aKOHY
s(t) = —9t2+13—11, r1e s — nepemelleHHe B MeTPax, t — BpeMsi B CEKyH/ax.
B kKakoii MOMEHT BpeMeHH YCKOPEHHE TOUKH OyIeT paBHO HYJIIO?




image171.png
B 10. Haiiaure Mmakcumym QyHKUHM y = %:r?’ — 42% + 15z — 15.
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B1l. dyukuusa y = f(x) onpenesieHa Ha npoMexyTke (a;b). Ipaduk eé
MPOH3BOAHOH H300paXkEH Ha pHCYHKe 6. HalnuTte Han6obluy0 AIKHHY NpO-
MeXXYTKa Bo3pacTaHus hyHKUMH ¥ = f(x).
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image174.png
B 12. Haiinute HauMeHbILWH NOJIOXKHTENbHBIN NepUO PyHKLMH
y = 2c0s2 2z (CYUTATb YHCJIO T PABHBIM J).
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B 12. [Ipu kKakom oTpHLIaTEIbHOM 3HaUEHHH NapaMeTpa a nepyuo PyHKUHH

__1 2 1) o
y= 2cos(a T+ 16 paBeH g’




image175.png
JBa BesjiocuniefycTa OSJHOBPEMEHHO OTIpPAaBMINChH B 192-Ku-
JgoMeTpoBblil mpober. IlepBBIfl exan €O CKOPOCTBIO, Ha
4 KM/u Gosbluelf, yeM CKOPOCTbL BTOPOro, M HPHOBLI K (u-
HUIIy Ha 4 yaca paHblie Broporo. HaiignTe CKOPOCTH Be-
JIOCHTIEANCTA, MPHUIIeArero K GuHuy BTopeiM. OTBeT
maite B KM/d.
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Yactb 2

C 1. CKoJIbKO KOpHe# uMeeT ypaBHeHHe 9 — z2(cosx — sinz)® = 0?




image177.png
C2. I'lpn KakoM HaHMeHbLlIEM HaTypaJIbHOM 3HAUY€HHH a YpaBHEHHE
1
3:r3 + 22 + 3z — a = 0 HMeeT POBHO OJIMH KOPEHb?
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C3. Peluute ypaBHeHHe 4 cos x = V3ctgz + 1.




image179.png
C4. Haiinure MHOXeCTBO 3HaUe€HUH PYHKLIUH

y = 2arcsin (—4—\1/.2.(sin:r — COST — 3\/5))




image180.png
C5. B npsimoyrosnibHom napannenenunene ABCDA,B,C, D,
BD = 4v/2wm, a AA; = 1 m. Haiinure nuowanps noJHOM NOBEPXHOCTH NapaJi-
JieJierureia, MMeroLero HauboabiLHHA OO BEM.




image181.png
C6. I1p1 kakoM HauMeHbLIEM HaTypaJibHOM 3HaUeHHH NapaMeTpa a CHCTe-
Yy = sin z — 12a,

y=4—6asinx

He UMeeT pelLlleHH?

Ma ypaBHEHHUH {
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Yactb |1

B1. YnpocTHte Bolpaxkente 2sin’z 4 4 + 2 cos? z.
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T

2]. OTBeT 3amnu-

B2. Peuinte ypaBHenue 2cosx — 1 = 0 Ha oTpeske [O;

LLHTE B rpaaycax.




image184.png
B3. Halinure HanMmeHblliee 3HaueHHe hyHKUHMH ¥ = 4 + 2sin4x.




image14.png
Besnocunemuct Bblexas C IIOCTOSHHOH CKOPOCTBIO H3 T'O-
posa A B ropoj B, paccTosHme MeXAY KOTOPBIMM PaBHO
110 km. Ha caeaymomuil geHb OH OTIpPaBHJCA OOpPaTHO
co cKopocThio Ha 1 KM/u Goubmie npexxHeil. Ilo gopore
OH cJIeJiajJl OCTAHOBKY Ha 1 uac. B pesayswbrarte oH 3aTpa-
THUJI HAa O0OpaTHBIA OYTh CTOJBKO K€ BPEMEeHH, CKOJBKO
Ha nyTb 3 A B B. HaliiuTe CKOPOCTL BeJIOCHIIEAUCTA Ha
nyta u3 A B B, OrBeT gafiTe B KM/4.




image185.png
B4. [1pu kakom 3HaueHHH z BbinoJiHsieTcsi paBeHcTBO f/'(x) = —3, ecam
M3BeCTHO, UTO f(zx) = 15 — 21 + 45 — x?
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B5. Ynpocture Bhipaxenue 5 + 2 tg?  cos? z, ecau sin® z = 0,3.
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B6. Peiunte ypaBHeHHe cos2x — 2cos?T = 2coST Ha OTpesKe [%, w].

OTBeT 3anuiluTe B rpaaycax.




image188.png
B7. HaiinuTe yrioBoi KoahdHUHEHT KacaTeJibHOH K rpadHKy QYHKLIMH

Y= ctg% B TOUYKe ¢ aBGCLIHCCOH Tg = g




image189.png
3 cos 28° cos 34° — 3 cos 62° cos 56°

BS. Buuncanre sin 74° cos 46° — cos 44° sin 16°




image190.png
B9. Touka nBuxkeTcs 10 KOOPAUHATHOH NPSIMOM COTNIACHO 3aKOHY
r(t) = t3 — 9t + 24t + 6, rae £ — nepeMelleHHe B MeTpax, t — BpeMsl B
CeKyHJaxX. YKaXKuTe repBblit MOMEHT BpeMeHH, KOT/la OHa MeHsIeT HanpaBsJieHHe
CBOEro JBUXXEHHH.
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B10. Haiigure Hanbosbliiee Lejioe OTpULIATENIbHOE YHCJIO, MPHHA/LIEXKA

4
Liiee NIPOMEXKYTKaM BO3PacTaHHsl PyHKLHH y = —‘% + 23 + 22 - 3.




image192.png
B11. ®dyukuusi y = f(x) onpenesieHa Ha npomexyTke (c;d). Ha pucyH-
ke 60 n3o6parkén rpaduk npoussonHoi byHkunu y = f'(x). Hakaure Kosu-
YyeCTBO TOYEK MHHHUMYMa DYHKLIMH.
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B12. I'Ipu kakoM 3HaueHuH napametpa k nepuol QyHKUHH

Y= — tg(k:r + %) paBeH 47?
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Yacts 2

C 1. CkoJibKo KopHeit HMeeT ypaBHeHHe v/ 7x — x2(2cosx — 1) = 0?




image195.png
IIBa BeslocuIemuCTa OJHOBPEMEHHO OTIpaBMJuch B 117-ku-
soMmeTpoBbifi npober. IlepBriif exanm co CKOpOCTBIO, HAa
4 xM/4u GoJibIliel, YeM CKOpPOCTb BTOPOTO, M NPHOBLI K du-
HUIry Ha 4 yaca paHblie BToporo. HaiauTe CKOPOCTE BeJIO-
cHIefNCTa, NpHILefiiero K ¢uHMiny BTopeIiM. OTBeT naiite
B KM/4.
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Yactb 2

C1. CKkosbKO KOpHel HMeeT ypaBHeHHe 4 — 12 (sm7 z — cos’ z) = 0?




image197.png
C2. [1py KaKoM HaUMeHbLLEeM 3HaueHHH a ypaBHeHHe 23+ 322 -9z —a = 0
HMeeT POBHO [Ba KODHSA?
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C3. PewnTe ypaBHenue sin T + sin 3z = 4 cos? .
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C4. Haiinute MHO>KeCTBO 3HaueHHH QYHKLHH

2+sinx —coszT
— 3arct V2 .
s ‘“’"g( 2v/2 )





image200.png
Cb5. [InaroHanb 60KOBOH rpaHH MpPaBHJIbHOH UYETbIPEXYTOJLHOH MPH3MbI
paBHa 2v/3 M. Kakoil Han60JbLIHIT 065EM MOXKET HMeTb TaKast IpH3Ma?




image201.png
C6. Haiinure, npu kKakoMm 3HaueHHH napaMeTpa p rpaduku hyHKUHI
f(x) = psin®z + 2cosz — p u g(x) = 4 — 2pcos T UMEIOT XOTS Obl ONHY
OOLLYIO TOUKY.




image16.png
C2. [lpu kakom Haub6oJIbLIEM LIeJIOM 3HaUeHHH a YpaBHEHHe

A 5 _ . — >
3 + ¢ — 3T + 3 0= 0 HMeeT POBHO TPH KOPHS:




image17.png
C3. Pewinre ypaBHeHue sin 6z + ctg 3z cos 6 = cos 3z.




image18.png
C4. Haiinure MHOXKECTBO 3HaueHHii QyHKLIHH

y = -;4? arccos (/0,5(cos z cos 3z — sin z sin 3z)).




image19.png
C5. Halinure Hau60sbLuKi 06BEM NPaBUIbHOHN YETLIPEXYTOJIbHOH MPH3MB,
MepuMeTp AHaroHaJbLHOro C€4eHHs1 KOTOPOH paBeH 6 1M.




image20.png
C6. Haitnure HaubosbliIee LieJioe OTPHLIATEIbHOE 3HaUeHHe napameTpa a,
npu Kotopom rpaduku Gyukumii f(z) = cos?x —4a v g(z) = 4 — 2acos T He
HMEIOT OOLLMX TOYEK.
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Yactb 1

B 1. Ynpocture BoipaxenHe 5 tg? z cos? z + 5sin® z ctg? x.
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B2. Pelunre ypaBHeHHe V3 — ctgx = 0 Ha NpOMeXyTKe lO; %] OTBer

3aMulInTe B rpajycax.




image23.png
B3. Haiinure HavmMeHbluee 3HaueHHe pyHKuMH y = 1,5 — 2sinz.
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B4. [Ipu Kakux LesbiX 3HaUeHHSIX T BbINOJIHAETCS paBeHCTBO
f'(x) = 8, ecaiv usBectHo, uto f(z) = 23 — 22 — 13?




image25.png
B5. ¥YnpocTHTe BolpaxkeHHe 4 — 2 cos? z, eca sin? z = 0,75.
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B6. Peluite ypaBHeHHe sin’ %—5 sin £ +4 = 0 Ha oTpe3ke [%, 7r] . OTBer

2
3arnuliuTe B rpagycax.




image27.png
B7. Haiinure yriioBoit KoaddHlHeHT KacaTesibHOH K rpadpuKy QyHKUHH
Yy = /5 — 2x B TOUKe C aOCLMCCOH Tg = 2.




image28.png
coS 26° cos 22° — cos 64° cos 68°

B8. Briuncaure 5 5in 91 cog 2 1°





image29.png
B9. Touka A coBepilaeT npsiMoJiiHeHHble KOJieGaHHS M0 3aKOHY
z(t) = 14 cos (2t + 3) + 7, rie £ — nepemelleHKe B CaHTHMeTpax, ¢ — BpeMsi
B ceKyHaax. Haiinnre MakcHMaJibHOE yCKOpEHHE TOUKH A.
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5
B 10. Haiiaute MUHUMYM PYHKLHH y = —‘% + z3 + 4z — %




image31.png
B11. ®&yukumns y = f(x) onpenenieHa Ha npomexytke (a;b). Ipaduk eé
MPOM3BOJHOH H300paXKEH Ha pUCyHKe 64. YKarKuTe UHCJI0 TOUEK MAaKCHMyMa
dyHkunn y = f(x).
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image33.png
B 12. I1Tpu kakom 3HaueHuH napameTpa a nepHoa GyHKLUKH

y=-3 sin(ax + %) paBeH 7?




image34.png
Benocuneguct Brlexas ¢ IIOCTOSHHOH CKOPOCTBHIO M3 TO-
poZa A B ropor B, paccrosHMe MeXIy KOTOPBIMK DaBHO
70 kM. Ha caenyromuil JeHb OH OTIIpaBHJICA 00pPaTHO CoO
CKOpocThI0 HA 3 KM/u Gojbiie nperHeil. Ilo mopore o
clesiajl OCTAHOBKY Ha 3 yaca. B peaysbTare oH 3aTpaTu
Ha o0paTHBIN NYTB CTOJBKO YK€ BPEMeHH, CKOJbKO Ha
nyte u3 A B B. Halijure CKOPOCTE BeJIoCHOegHCTa Ha
oytu u3 A B B. Otser gaiiTe B KM/4.
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Yactb 2

C1. CKoJIbKO KOpHell HMeeT ypaBHeHHe (sin  + V3 cos :c)2\/64 —z2 =07
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C2. I1pu kakom HauOoOJIbLLIEM 3HAaYEHHH Kk YpaBHEHHE

4 3
T T
< 4= -

T3 z? + 18 — k = 0 MMeeT POBHO TPH KOPHA?




image37.png
C3. Peuinre ypaBHeHHe: tg 6z cos 2x — sin 2x — 2sin4x = 0.
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C4. Haiinure MHOXKeCTBO 3HaueHHH YHKLIHH

y = % arctg (0,25(v/3sinz — cosz + 2)).




image39.png
C5. B npsimoyronbHom napannenenunene ABCD A, B;C, D,
AC = 2v2m,a AA; = 1 m. Haiiaure nuiouanb 60KOBOI MOBEPXHOCTH MNa-
paJijieJienunena, HMELero HauboJbILHHA 0O BEM.




image40.png
C6. Haiinute Bce 3HaueHust napameTpa p, NpH KOTOPOM NMpsiMasi y = 3 — p
H rpaUK PYHKUMH y = pctg? T + sin £ HMEIOT XOTs Gbl OHY OGLIYIO TOUKY.
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Yactb 1

B1. YnpocTHTe BbipaxkeHHe 2sin® z + 2sin’ z - ctg? z.




image42.png
B2. Peunte ypaBHeHHe 2sin z — v/3 = 0 Ha oTpe3ke [O; gJ . OtBer 3anu-

LIMTe B rpafycax.




image43.png
B3. Haiinure HauGoubliee 3HayeHHe GyHKUMH ¥y = D + 2sin .
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B4. [Ipu kakoM Hau6oJbLLIEM 3HAUEHHH T BBIMOJIHSETCS PABEHCTBO

f'(x) = 0, ecit u3BecTHO, uto f(z) = %:1;4 ; 34117




image45.png
B5. YnpocTute Bhipaxkente tg? x(sin’x — 1), ecansinz = 0,2.
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B6. PewunTte ypaBHenHe cos? 2z + 3cos2z + 2 = 0 Ha oTpe3ke [O; %]

OTBeT 3aMnuiIxTe B rpafycax.




image47.png
B7. Harpaduke dpyHKUnH y = —4x + 24/ HalauTe aGCLMCCY TOYKH, B KO-
TOPOH KacaTesibHasi 06pa3yeT C NoJIOXKHTeJIbHbIM HanpaBjeHHeM OCH abCLIUCC
yroJ 45°.




image48.png
v/2(sin 70° + sin 20°)
sin 80° cos 15° — cos 80° cos 75°

B8. Boiuncsure




image49.png
B9. Touka nBH>xeTCsl N0 KOOPAUHATHOM MPSIMOM COMVIACHO 3aKOHY
r(t) = t3 + t? + 2, r1e £ — nepemelleHHe B MeTpax, t — BPeMsi B CeKyHax.

. M
B Kakoii MOMeHT BpeMeHH yCKOpeHHe TOUKH OyieT paBHO 8 Eg?




image50.png
3z 5:r-l—2

B 10. Haiinure MuHUMyM GyHKUMH y = ‘% + 5 3




image51.png
B11. dyukuusi y = f(x) onpenenena Ha npomexxytke (—6;3). Ipaduk eé
MPOH3BOJHOH H300paXKEéH Ha pucyHke 66. Hailinute Touky Makcumyma yHK-
uHH y = f(x).
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y=f' (%)





image53.png
B 12. Haiinure HauMeHbLLHH MOJOXKHTENbHBIA MepHo PyHKLHH
y = Hsin2x + 7 cos x (CUHTATb YHCJIO 7 PABHbIM 3).




image54.png
. Beslocunegucet Bhlexan ¢ IMOCTOAHHOM CKOPOCTBIO M3 TO-
poza A B ropof B, paccrosHMe MeXIY KOTOPLIMH DaBHO
78 kM. Ha caemyromuili feHr OH OTIIPaBHJICA 0OpaTHO co
CKOPOCTBIO Ha 7 KM/4 Oonbiie npexxueil. [lo gopore on
caejaj OCTAHOBKY Ha 7 uacoB. B pesaysibTatre OH 3aTpa-
TUJI Ha OGpATHBEIM NYTH CTOJBKO ’Ke BPEMEHH, CKOJIBKO
Ha oyt u3 A B B. HalizuTe CKOPOCTL BeJIOCHIEZHCTA Ha
nytu n3 A B B. OrBeTr gaiite B KM/4.
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Yactb 1

3
tg’z + 1 2

B1. YnpocTHTe BoipaxkenHe 3 cos® T —
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Yactb 2

C1. CkoJbKO KopHeli HMeeT ypaBHeHHe /16 — x2 (CTSZTE — 2) =0?




image56.png
C2. I1pu kakoM 3HaueHHH a ypaBHeHHe
r* — 813 — 822 + 96 + a = 0 MMeeT POBHO TPH KOPHS?




image57.png
C3. Pewnte ypa-BHeHHe ctg x cos 5 = cos 6x + sin 5.




image58.png
C4 Ha#inute MHOXKeCTBO 3HaUeHHH PYHKUUH

y = == 2 arcsin (f (sinx + cos :r))




image59.png
C5. OnpenennTe HauMeHblliee 3HaueHHe MepUMeTpa MPsSIMOYToJIbHOrO Tpe-
YIOJIbHHKA, €CJIH €ro MIoILaAb PaBHa 8 cM2,




image60.png
C6. I'lpu kakux 3HaueHusix napamerpa k npsimasi y = —4k — 3 v rpaduk
GYHKUMH Yy = cos? x — 2k sin £ ©MeIOT XOTs Gbl OJHY OGLLLYIO TOUKY?




image61.png
Yacts 1

B1. YnpocTuTe Bblpa)keHHe —5sin®z + 2 — 5cos? z.




image62.png
B2. Pewunre ypaBHeHue cos2r — 1 = 0 Ha npoMexxyTke [7r; %73] OTBet

3aMuuIHTe B rpaaycax.




image63.png
B3. Haitnure Hanbonbuiee 3HaueHre PyHKUMH y = 4 + 2sin4zx.




image64.png
B4. Ilpy kKakom HauWMeHblLUeM 3HAYEHUH I BBINOJHAETCH PaBEHCTBO

f'(x) = 0, ecau usBecTHo, uTo f(x) = %_3 4 P




image2.png
T

2]. OTBeT 3anuiiHTe

B2. Peuinte ypaBHenue v/5sinx = 0 Ha oTpe3ke [O;

B rpaanyvcax.
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2

B5. YnpocTute BhlpaxkeHue 5 + 2ctg? x - sin® z, ecam cos® = 0,3.




image66.png
B6. Peuinrte ypaBHenue sin 6x — 7 sin 3z = 0 Ha NpoMexyTKe (O; %] . Ot-

BeT 3aMHLLIHTE B rpaaycax.




image67.png
B7. Ha rpaduke ¢pyHkuuu y = 2+/3x Haiaute abCLMCCY TOUKH, B KOTO-
pOH KacaTteJibHasi o6pa3yeT C MOJIOXKHTEJbHbIM HalpaBJeHHEM OCH aOCLMCC
yroJi 60°.
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7 cos75°cos15° — cos 15° cos 105°

B8. Buiuneaute 7 - 85 sin63° + 5in 108°sin 27°




image69.png
B9. YpaBHeHHe 3aBUCHMOCTH NpoiaeHHoro Toukod M nyTH s(t) (B CaHTH-
MeTpax) OT BpeMeHH t (B cekyHnax) uMeet BuA s(t) = 5sin? t. Haiinute mak-
CUMaJibHOe YCKOpeHHe TOYKH M.




image70.png
B 10. Haiinute HaumeHblliee HaTypaJibHOe YHCJIO0, TIPHHA/IeXKalllee NpoMe-

4
JKYTKY BO3pacTaHHs PYHKLMH y = = — 43 + 1822 — 9.
YTKY BO3p y 7




image71.png
B11. dyukuusi y = f(x) onpenenena Ha npomexxyTtke (—4; 7). [paduk eé
MPOK3BOIAHON H306paXkEH Ha pUCYHKe 61. YKaXKHTe KOJIHYeCTBO TOUEK MaKCH-
MyMa ¢yHKUHMH y = f(x).
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image73.png
B12. [Ipu kakoM NoJIOXKHTEJLHOM 3HAYeHHH NapaMeTpa a HaWMeHbLLUHH

MOJIOXKHUTEJIbHBIH NeprHo QYHKUHH Yy = % COS (a2:r + %) paBeH 87?




image74.png
BesocunenucT BhIEXan ¢ IOCTOAHHQH CKOPOCTBIO H3 ro-
pona A B ropox B, paccrofaHme MEXAY KOTOPLIMM DABHO
126 kM. Ha caepymoimuii feHb OH OTHOpPaBUJICA 06GpPaTHO
CO CKOPOCTBHIO Ha 5 KM/u Gosbine npesxHeil. ITo mopore
OH cJieJlaJl OCTAHOBKY Ha 5 uyacos. B pesysabrare OH 3a-
TpaTUJ Ha OOpaTHBEIA NYTh CTOJIBKO K€ BPEMEHM, CKOJIb-
KO Ha nyTh u3 A B B. Haiiinre cKOpPOCTL BEJOCUIIeTUCTA
Ha nytu u3 A B B, OrBeT gaiiTe B KM/4.
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B3. Halinute HavMeHblLIee 3HaYeHHe HYHKUMH ¢y = 2sinz — 1.
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Yactb 2

C1. CKoIbKO KOpHEl UMeeT ypaBHeHHe
v —z2 + 8z — 7(cos 2z — sin 2x) = 0?





image76.png
C2. I1py kakoM HanMeHbLLEeM 3HaYEHHH a YPABHEHHE
%x“ — 2z3 — 22° + 24z — a = 0 MeeT POBHO J1Ba KOPHS?




image77.png
C3. Peuinre ypaBHeHHe sin2z + 1 = sin® z + 6 ctg z.




image78.png
C4. Haiinyte MHOXKeCTBO 3HaUeHHH PYHKLHMH

1
= 2arctg | —=(v3sinx —cosz +4) ).
Y g(zx/ﬁ(\f ))




image79.png
C5. Haitnute Hau60dbLIYI0 NJIOLAAL GOKOBOI MOBEPXHOCTH MPABUJIbHOK
YeTbIPEXYTOJIbHOI PH3MBbI, Y KOTOPOI IMaroHasb paBHa v/2 M.




image80.png
C6. Haiinure Bce 3HaueHHus napameTtpa b, NpH KOTOPBIX rpadHku PyHKLMH
f(z) =btg?z u g(x) = 6 — cos T — b MMEIOT XOTS Gbl OIHY OGLIYIO TOUKY.
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Yactb 1

B 1. Ynpocture BolpaxeHue 2sin’ z + 4 + 2 cos? .
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B2. Pewuute ypaBHeHne 2cosx — 1 = 0 Ha oTpe3ke {O; %J OTtBet 3anu-

LLKTE B rpaaycax.
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B3. Haiinute HanGodbliiee 3HaueHre GyHKUMH y = Vcos? z + 1.
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B4. [Ipu KaKux HaTypaJibHbIX 3HAUEHHSIX T BbIMOJIHAETCS PaBEHCTBO

y'(z) = 0, ec/iH U3BECTHO, 4TO Y(T) = %;p?’ —2r2 4+ 7.
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B4. [1pu KakoMm LieJiOM 3HaU€HHH T BBINOJIHAETCS PABEHECTBO

f'(x) = —1, ecav u3BecTHO, uTO f(T) = gx?’ + ng +21?




image85.png
B5. YnpocTure BhipaXkeHHe ctg? x — 2cos? rtg? r + 1 ecom

3

. 92 _l
Sin $—6




image86.png
B6. Peuunre ypaBHeHHe sin

OTBeT 3anuiinTe B rpaaycax.

2

T e Z
5 5sm2+4

0 Ha oTpe3ke [w




image87.png
B7. Haiigute yryioBod K03(hpHLHEHT KacaTesibHOM K rpaHKy pyHKUHMH

Yy = (x——17)7 B TOYKeE ¢ abCLHCCOl 7o = 8.
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cos 105° cos 5° + sin 105° sin 5°

B8. Brtancamre cos 18° cos 62° — sin 62° cos 72°°





image89.png
B9. [1pu aBr>xeHHH Tesa o NpsiMoN paccTosiHke s (B MeTpax) OT HayaJlb-
HO# TOUKH H3MEHSIETCS COIIaCHO 3aKOHy s(t) =13 — 9t + 24t + 6 (t — Bpems
JBHXXEHHS B CEKYH/IaX ). YKa>k1Te MOMeHT BpeMeHH t nocJie HayaJla IBHXKeHHS,
KOraa TeJso cIeJiaeT MepByl0 MTHOBEHHYIO OCTaHOBKY.
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B10. Haiinnte makciMyM dyHKUMH y = —z? + -‘;— — 1.
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B11. ®yukuusi y = f(x) onpeneneHa Ha npoMexyTke (—6;3). [paduk eé
MPOU3BOAHON H306paXkEéH Ha PUCYHKe 63. YKa)KHUTe TOUKY MaKCHMyMa (yHK-
uui y = f(z) Ha npomexyTke (—6; 3).
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image93.png
B 12. Haiinute HauMeHbLIHH NONOXHTENbHBIN MeprHol GYHKLHH
y = 2sinx + 3 cos 2x (CUATATb YHCJIO T PABHBIM J3).
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Besnocumequct Brlexas ¢ IOCTOAHHONH CKOPOCTBIO M3 TO-
pona A B ropox B, paccTosHVe Me Iy KOTOPHIMH PaBHO
70 kM. Ha ciaegyiomuil geHb OH OTOpPaBUJICA OOPATHO B
A co cropoceThio Ha 3 KM /4 GoJsbmie npexHeii. ITo gopore
OH CHeJlaJl OCTAHOBKY Ha 3 uaca. B peayjabrarte Besocu-
neJyuCcT 3aTPaTHJ Ha o0paTHBIM MYTH CTOJBKO JKe BpeMe-
HH, CKOJBKO Ha nyTh us.A B B. Haiigure ckopocTs Beno-
.cunefucTa Ha nyTu u3 B B A. OTBer gajitTe B KM/u.




