NucTok Nellp BeinyknocTb 09.2016

Onpenenenne 1. Ilycrs M — cBsaznoe muoxkectBo. Pyukius f: M — R naswiBaercs swnyraoti enus na M,
ecin Jirobast Xop/ia eé rpaduka JIeXKUT He HUKe caMoro rpaduxa.

3amaua 1. [laiite ornpejienienue 6unykioti 66epr OyHKIUN.
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Bamaga 2. Jlokaxure, uro dbyHkIiws f(x) = x* BBILYKJIa BHU3 HA BCEHl YUCIOBOIN HPSMOI.

Bamaua 3. Ilycte M — cBsznoe muoxkecTBO. Jlokaxkure, uro byHKIMA f BBITYyK/Ia BHU3 Ha MHOXKecTBe M
TOrJIa M TOJBLKO Torja, Korja eé nadepagur ma M, to ects {(z,y) € R* |z € M,y > f(x)}, — BoimyKII0€
MHO)KeCTBO (MHOKecTBO M — unyk.aoe, ecau jjist obbix A, B € M orpe3ok AB rtakike conepxkurcs B M).

3amaua 4. Ilycte M — cBazuo, x,y € M. Jlokaxute, aro ecimu ¢dpyHkus f BbiyKjaa BHu3 Ha M, TO:

) f(“y) <f(x);f(y); 6) f(1~x+g-y) < xS+ 2 f().
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B) BepHo J, 9TO BBITYKIOCTH (DYHKIMN BHU3 SKBUBAJIECHTHA TOMY, 9TO JIIst JTOObIX T,y € M u A,y € R, yro-
BJIeTBOPSAIONTHX ycaousM A > 0, > 0 u A+p = 1, cnpasemuBo HepaseHCTBO f (Ax + py) < Af(z)+pf(y)?

Bagaga 5. Ilycth [ — BbIIykiasg BHM3 Ha cBasHoM MHOxKectBe M dbynkuma. dna x,y € M onpeneaum
fly) — [(=)
y—x
v(b,¢) u v(a,c) pist Touek a,b, ¢ € M, ynoBIeTBOPSIONUX yCIOBHIO a < b < c.

CPEJTHIOI0 CKOPOCTD €€ M3MEHEHUs Ha OTpe3Ke [z;y] Kak v(x,y) = . Cpasuute Besmaunst v(a, b),

Bagaua 6. [lycrs dpynkinus [ BblyK/a BHE3 Ha cBa3HOM MHOXKecTBe M. Jlokazkure, 4To:
a) f menpepbiBHa Ha M, KpoMe, BO3MOXKHO, KPailHUX TOYEK;
6) f mmeer B Kaxk0it Touke M (Kpome, BO3MOYKHO, KPailHIUX TOUYEK) JIEBYIO W IIPABYIO [IPOU3BO/HBIE.

3agaga 7. Jlokaxkure, uTo rpaduK BBIIYK/I0M BHU3 Ha CBA3HOM MHOXKecTBe juddepeHnnpyeMoit pyHKIMN
JIEZKUT HE HUZKE JII0O0M cBoeil KacaTe/IbHOM].

Bamaua 8. a) [lokaxwure, uro nuddepennupyemas Ha uHTepBase MYHKIUS BBIIYK/A BHA3 TOLJIA U TOJLKO
TOIJIa, KOTJla €€ IPOU3BO/IHAs HA 9TOM MHTEPBaJie MOHOTOHHO HEyOLIBaeT.

6) lokaxure, uro aazxjpl auddepeHiupyemas Ha uHTepBase (YHKIMs BBIIYKJa BHU3 TOIJA U TOJIBKO
TOrJIa, KOTJla €€ BTOpas IIPOM3BO/IHAS HA 9TOM MHTEPBaJie HEOTPUIIATE/IHHA.

Onpenenenne 2. Touka xy Ha3bIBaeTC Moukotl nepezuba rpaduka dpyHkmun f, ecau cymecrByer € > 0 Takoe,
aro f Beinykia Bau3 Ha UZ (x9) = (¢ — &; x9) 1 BbIIyKIa BBepX Ha Ul (20) = (70; 29 + €) (mmu HAOGOPOT).

Bamaua 9. a) (Jocmamounoe ycaosue mouxu nepeeuba) Ecim dbyukuus f asaxkabl guddepeHmpyema
B OKPECTHOCTU TOYKH T(, BTOPAasi MPOU3BOJIHAS PaBHA HYJIIO B TOUYKE Xy U MEHSIET 3HAK IPU IepPeXojie |e-
pe3 TOUKY I, TO Ty — TOYKa Ieperuoda.

6) (Heobrodumoe ycaosue mouxu nepezuba) FEcam o — touka nepernda rpaduka GyHknuu f u B 910l TOUKe
dbyHKIMA UMeeT HeNPEPbIBHYIO BTOPYTO npoussoanyio f”(zq), To f”(xg) = 0.

3agaga 10. Haiiiure mpoMexKyTKN BBITYKJ/JIOCTH BBEPX W BHU3, & TaKyKe TOYKU Teperuda (OyHKIIMii:

a) 2" (n € N); 6) 2" (n €N, B) ¢%; r) Inx; n) sinz; e) tgu; X)) \/|x|;
2z

1+ a2

3) Hrt + T, u) sinz + cosx; K) (z(z—1))7% a) x*+ —; m)* arcsin
T

3agaga 11. /lokaxkuTe, 9TO BBINYyKJas BHU3 (DYHKINs, ONpEICJICHHAs HA OTPE3Ke, JOCTHTraeT MAaKCUMyMa
B OJIHOM M3 KOHIIOB 9TOI'0 OTpe3Ka. [Jie oHa JlocTuraeT MUHUMYyMa !

Bamaga 12. a) [lokaxwure, uro ecm dbyHKIWs [ onpejieseHa Ha oTpeske [a; b u mys Beex z,y € [a; b] BbImo-
HEHO IepBoe HepaBeHCTBO 3a1a4n 4, To (PyHKIUS [ yI0BJIETBOPAET TaKyKe U BTOPOMY HepaBeHCTBY 3aJadu 4.
6) lokaxkure, 4To ecjim f K TOMY K€ U HEIPEPBIBHA, TO OHA BBIIYKJ/Ia BHU3.
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Bamaua 13. Ilycte M — cBasuo, xp € M upn Beex k. lokaxkure, aro jiyist pyHKIMN f, BBITYKJI0# BHU3 Ha M :

2) f (x1+m2+x3) < f(x1)+f(x2)+f(m3); 5) f (:vl—i—...—I—a:n < f(x1)+...+f(xn);
3 3 n n
B) (nepasencmeo Hencena) ecmaoq > 0,...,a > 0,710 f T+ o ¥ O < o f (@) +”'+a”f<xn).
a1+ ay, ar+ -+ o
2 DY 2 “ .. 2
3agaga 14. Ilycts 1 > 0, ..., x, > 0. Hokaxkute, 94T10: a) R > <x1 + —|—xn) ;
n n
6)u> YT ... T, B) nxl.”'.ajn> — n .
n i+t

I‘) B kakux CJIydadX B YKa3aHHBIX BbIII€ HEPaBECHCTBaX JOCTUTI'a€TCA paBeHCTBO?

Bamaga 15. a) [lokaxwure, 910 11060€ TPEYTOJIBHOE CEUEHHE TETPA3/Ipa 0 IIOMIAN He MPEBOCXOIUT OJIHO
U3 T'paHen.
6) BepHo Jiu aHAJIOrHYHOE YTBEPKJIEHUE JIJIsl YeTBIPEXYTOJIbHBIX CeUeHnil TeTpasapa’

Bamaga 16. a) [lokaxkure, 9TO Cpeil TPEYrOJbHUKOB, BIUCAHHBIX B JAHHYIO OKDPYZKHOCTb, HAMOOJIBIIHIT
IIepUMeTp UMeeT PaBHOCTOPOHHUI TPEYTOJIbHUK.
6) lokaxkuTe aHAJOMMYIHOE YTBEPXKIEHHE JJIsl N-YTOJbHUKOB.

3agaga 17. Haitinure nHanboJibiliee 3HadeHne 00bEMa TeTPasdipa, KOTOPBI yMeIaeTcs B KOPOOKY 3 X 4 X 5.

Bamaua 18. Yruiel a, 3,7 JexKaT COOTBETCTBEHHO MPOTUB CTOPOH «, b, ¢ JJaHHOTO TpeyroybHUKa. JlokaxkmnTe,

970
ac + bf + ¢y o

60° < < 90°.
a+b+c

Bamaua 19. (nepaserncmeo Kowu-Bynakosckoeo) a) Jlokazkure, 910

S | < \/zvazyz.
=1 =1 =1

0) Ilpu KakuX yCJIOBUSX JNOCTUTAETCSI PABEHCTBO?! B) KakoB reoMmerpudeckuii cMbICJT HEpABEHCTBA, !
y DI

Bamaga 20. (nepaserncmeo mpeyzoavruka) a) okazkure, 910 \/Z(xZ +y:)? < \/Z z?+ /D yi
i=1 i=1 i=1

6) Ilpm KakuX yCJIOBHSIX JJOCTUTAETCSI PABEHCTBO? B) KakoB reomerpudeckuii CMbICT HEpABEHCTBA!
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Bamaga 21*. (nepaserncmeso FOnea) a) Ilycts z,y > 0 p,q > 1, — + — = 1. Jlokaxkure, uro vy < — + —.
P q p

q
6) Ilpu Kakux yCJIOBHSIX JIOCTUIAETCsI PABEHCTBO?

1 1
Bamaua 22*. (nepaserncmeo [éavdepa) Ilycrs p,q > 1, mpuuém — + — = 1. Jlokaxkure, 910 Jist JTHOOBIX
p

ITOJIOKUTEJIbHBIX YUCENT L1, - - .y Ty Y1y - - - 5 Ypn BBITIOJTHEHO

Tyt Ty < (2 4 2P (Y 4y

Bamaua 23*. (nepasencmeo Munkoscrozo) Jlokazkure, 910 €cjiu p > 1, TO jijist JTFOOBIX MOJOXKUTETHHBIX YUCET
Tl s TnsYly- - - > Yn BBITOJHEHO

(@1 +y) + o+ @y < (@ + o+ 2D) VP + R
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