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Yacrsl.
Kparkue cnpaBoyHo — HUH(MOPMAIMOHHBbIE CBEICHUS

OcHOBHbIe 0003Ha4YeHUA

= O3HAyaecT
= WM =~ O3HAyacT
e O3Ha4aeT
|| O3HAyacT
1 O3HAyaecT

(a,b) — uHTepBan
(a,b] - momyuHTEpBaI
[a,b] — cermeHnT
[a,b) — momycermeHt

Y=exp X = e*— dDKCIIOHEHTa

«TOXJICCTBEHHO PABHO »
«IpUOIM>KEHHO PABHO »
« HE PaBHOY ;

« TTapaJIICIIbHOY §

« TICPIICHIUKYIISIPHO ;
o3HavyaeT «a < x < by ;
o3HavyaeT «a < x < by ;
o3HavaeT «a < x < by ;

o3HayaeT «a < x < by ;

(e =2.71828... = 2.72).
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Jloruyeckue CMMBOJIbI
O3Ha4acT «CJICeAyerT » Win « BJICUET » "
O3HA4YacCT <« SKBUBAJICHTHO » UJIM «TOrla M TOJIBKO TOI'’ZIA »,
O3HA4YaeT  « JUIs BceX » (KBAHTOP BCEOOIIHOCTH);

O3HAYa€T  « CYILIECTBYET » (KBAHTOp CYLICCTBOBAHUS);

O3Ha4acT « HC CYHICCTBYCT ».

O3Ha4acT « IIPUHAJICIKHUT »
O3Ha4acT « HC NPHHAIJICKUT
O3Ha4acT « COLAEPKHUT»
O3Ha4acT «HE COAECPHKUT»
O3Ha4acT « ITYCTOC MHOXCCTBO»
O3Ha4acT ((O6’b€III/IH€HI/I€ MHOXCCTB»

O3Ha4acT «IICPCCCYCHUC MHOXCCTB»



JTIaTUHCKMUMU

andaBurT

3arsnaBHble CTpoyYHble HazBaHue 3arsaBHble CTpouyHble HazBaHue
6y KBbI 6yKBbI 6y KBbI 6yKBbl 6y KBbI bykBbI
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MareMaTu4eCKue KOHCTAHTBI

C =const - 0003HaYECHHUE KOHCTAHTHI - IIPOU3BOJILHON TTOCTOSHHOM;

T =3.14159... ~ 3.14  OTHOIICHME JJIMHBI OKPYKHOCTHU K JIMAMETPY;

€ =2.71828... = 2.72 OCHOBAaHHUE HATypaJIbHOTO Jorapudpma.

Yucnosble MHOKeCTBa
R — MHOXecTBO AeNCTBUTENbHbIX YMCen.
C- MHOMeCTBO KOMMIEKCHbIX Yncen.
N={1;2;3;..;n; ..} - MHOXeCTBO HaTypa/NbHbIX YMCen.
Z={..;—3;—-2;—-1;0;1;2;3; ...} - MHOXeCTBO LeNbIX 4Yuncen.

Q= {%, m>3 Znd3Z,n+# O} - MHOXXECTBO pPaLMOHaNbHbIX YNCen.

HpI/I3HaKI/l JECJIUMOCTH HEJIbIX YHUCEJ

Yucno 0e3 ocTarka IeIUTC:

HA 2 -  ecliu ero nocueausas uudpa y€tnas ( kparHa 2);

Ha3 -  ecau cyMma mudp B €ro U300paKeHUM KpaTHa 3;

Ha 4 -  ecliu JIB€ €ro nocjieaHrue Uu@pbl COCTABIAIOT YUCIIO, KpaTHOE 4;
Ha S - €CJIM OHO okaHuYMBaeTcsa Ha 0 uiam Ha 5;

Hal0 - ecnu ero nmocieanss uudpa 0.



IIpaBuia aeMCTBUI € YUCJIOBBIMHU JAPO0SMU
1.CnoXe HWEe M BHIYUTAHUE NPAaBUIBHBIX OIpO0OEH

a
Yucnosas ()p06b E npasuibHa, ecjiu YucCiumeilb meHbuie 3Hamenamensd. < d

a b o aVf  p\a  c\r af+bg—cr
s _I_ e _|_ _ — f q

s n p mM np B

(mnpf+0, a< m, b<n, c<p)
Obwuti 3Hamenamens 5 — HAUMEHBILEE 1IEJI0€ YUCII0, KOTOPOE ASTUTCS Ha BCE
3HAMEHATEJIM CllaraeéMbIX JIpo0el 0e3 ocTaTKa - HaumeHbulee 0bujee KpamHoe yucein
m, n, p: [ =HO.K (m, n, p). Yucno 3 paBHO NPOU3BEIACHHIO
HAMOOJBIIEr0 U3 3TUX YUCEJT Ha MPOCThIE ACIUTENH CIASAYIONIeT0 3HaMeHaTes, He
SBJISIFOLIIMECS] OTHOBPEMEHHO JICTUTENISIMH TIEPBOT0 BEIOPAHHOTO 3HaAMEHATEJIs,
YMHO)KEHHOMY Ha MPOCThIE ACITUTEIN OCTaBILIETOCS TPEThero 3HAMEHATeJIsl, He
SBJISTFOLIIMECS] ONTHOBPEMEHHO JISTUTEIISIMH IEPBBIX JIBYX 3HaMEHATeJIeH.

JlononHuTeNbHbIE MHOKHTEH [ = [f:m, q=p:n, r=f:p.

* unJIO == npocmoe, ecjiui OHO deflumc;z Hayemlo (683 ocmamKa) MOJIBKO CcAdMO HA C€6}Z.'
1;2:3;5:7:11;13;23;29;.... Takux uucen beckoHeunoe MHOMICecmaeo.
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Mpumep 1: BbluUCAUTL A —a —_—— +—

PeweHwune. Pa3noXum zHamMeHaTe/ N HA MNPOCTble AeAUTEeNHN

8113 1212 60 |2 Obwnin 3HameHaTenb
=> 2713/ 62 |n|30]|2 Ml=H.0.K.[B1,12,60[]=
913 313 15 | 3 =81 x[Rx2[]x5 = 1620.
B3 1 5 15
1 1
J1oNoOAHUTENbHBbIE MHOXUTENN
f=1620:81 =20, q = 1620:12 = 135, r=1620:60=27 =>
L 11 5 7 1110 5\135 N rAGU B 11x20 — 5x135 + 7x27 y
81 12 60 el 12 60 1620 B
o 220—675+189 266 el 133x2 133
1620 1620 810x2 810
133
OtBeT: A= ——

810°
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2.Cn10oXeHHUE M BHIUMTAHHUE NIOBIX YHCIOB BIX I[DO6€ﬁ

- PAyUOHANBLHO NPOBOOUMb NO AICOPUMMY, NPEOCMABLEHHOM)

8 npumepe 2.

11

5 7
IMMpumep?2 Buiuuciums B—81 SE+65'

Pewenue. B=> (g+§) —(3+%)+(g+%).

[Ieperpynnupyem cnaraemeie B BUae B= (0 —3 +6) + (% — 15—2 + %) =3+A,

11 5 7 133 —

— — — — — e — — —>
rme A T e (cm. mpumepl).
133 810 810 133
B—3+A—3+(—a)— H 3=>2+1=>2+1 H = (2+m>—a_
el el
— 677
=2+(@_g) - 2+810 133=2+_.
810 810 810 810
677

Omeem: B =Zm



YMHOXKeHHMEe U JeJIeHUEe YHCJIUOBBIX Jpoden

a b a'b

— == — (mn=+0),
m n mn

a b a n a-'n

— —= — == (mnb # 0)
m n m b m-+b

* 1. Moaynb AEUCTBUTENbHOrO YMCNa U ero CBOMCTBaA.

ll_[a npu a =0,
U=1-a npu a <O0.

la] = 0, lab| = |al| - |b], |a+ b| < |al +|b],

al _lal o 2 0), a2 + b2 > 2]abl.

bl b

|—al = lal,

*  ApudmeTnueckuii koperb |al = Va?



OnpepeneHve n CBOMCTBA CTerneHwU

3
Gt =1 (a+0), 2. a"=aa..a,
n
B ata™ = g™, 4. (a- b)" = a™- b,
- ﬂ B anl_m =N npu n>m wmwm (n—m)>0,
. am a':—" ) npu m > n Wiu (m—n)>0;
i _ - a\"_a"
6. —=a* (ax0), 7. (3)_bn (b # 0),
nla _ "a myn — mn
8. \/:—,%(bth), 9. (a™) a Kt
m n 2
10. an = Va™ ( npunsTo Val o6o03HauaTh mpocroa, a = 0),

“Nam=la, 12.%a-b="%a /b, 13.(Vam )" = Vamk
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PopMynbl COKpaLLEHHOro YMHOXeHUSA

. (@a+b)?=a%?+2ab+b? -
(a—b)? = a?—2ab+b? -
a’—b’=(a+b)(a—b) -

(a+b)3 = a3 + 3a?b + 3ab? + b3

a’+b> = (a+b) (a?—ab+b?)

a’—b% = (a—b) (a®?+ab + b?)

(a—b)3 = a®>—3a’b+ 3ab?—-b3 —

KBaJpaT CyMMBI JIBYX YHCEIL;
KBaJpaT Pa3HOCTH JABYX UYUCEIL;
pPa3HOCTH KBaJpaTOB JIBYX YHCEII;
KyO CyMMBI IBYX YHUCEN ;

KyO pa3HOCTH JABYX YHUCEI;
CyMMa KyOOB JBYX YHUCEIN ;

pPa3HOCTH KyOOB ABYX YHUCEIN .



3aMedyaHue 1* MNepeuncneHHblie GOPMY/IbI MOXKHO YMTaATb TaK:

1. M+ M= [+ M+ 0P — xeaxpar cymmvm aByx micesnpasen kBaapaTy nepeoro
YKCJIa, IUIIOC YABOSHHOE NIPOM3BE/ICHHE IIEPBOTO HA BTOPOE, IUIIOC KBAJPAT BTOPOTO UHCIIA,

2. (MMM = - M+ M - xeagpar passocTn ABYX Hcesn pageH KBaapaTy
IIEPBOTO YHCJIA, MHHYC YBOSHHOE IPOM3BEACHHE IIEPBOIO Ha BDPOE, IUIKOC KBAApaT BTOPOIO;

M -m'=0+IMMOn-0m - Pa3ZHOCTH KBAJPATOB JBYX YHCEJI PABHA
NPOM3BEICHUIO PA3HOCTH OCHOBAHMM DTHX YHCE] HA CYMMY OCHOBAHHIA.

4. O+ M= g+ i+ e + mie - KY0 CYMMBI JBYX 4MCeJI paBeH KyOy NEPBOTO
YHCIIa, IVIIOC YTPOSHHOE NIPOU3BE/ICHUE KBAJpaTa IEPBOTO Ha BTOPOE, IVIIOC YTPOSHHOE
INPOU3BE/ICHUE TIEPBOTO YHCJIA HA KBAJpaT BTOPOTrO, IUIFOC KYOY BTOPOTO YHCIIA,

S. QI-MMY= g’ —miHm+ P - Ml — xy6 pasHocT aBYX “mces paBeH KyGy HepBOTO
YHCJIa, MUHYC YTPOSHHOE NPOH3BEACHHE KBAApATa IEPBOTO HA BTOPOE, IUTIOC YTPOSHHOE
NPOU3BEACHHUE TIEPBOTO YMCJIA HA KBAAPAT BTOPOro, MHHYC KyO BTOpPOTO YHCIIA,

6. [P+l=00+m(m - mn+ M) — cymma xyGosaByx umces paBHa nponsBeaeHNIO
CYMMBbI GCHOBaHMI1 3TUX YMCEN Ha HENOAHBIN KBagpaT UX pa3sHOCTH |

7. -1 = 00— (M + mm+ o) - PA3HOCTH KY0OB JIBYX YMCeJ PaBHA

npon3BeaeHNo pa3HOCTHU OCHOBAHWM 3TUX YNCEN Ha HENONHBIN KBadpat nx CYMMBL




3amMeyaHue 2* Popmynbl COKPaALLEHHOTO YMHOXEHMUA MOXHO MPUMEHATb
NpU CAOXeHuU anrebpanyecknx Apoben No Tomy e anropmuTmy, YTo U ANA
4Ynucnosbix gpoben .



ApudpmeTnyeckasa nporpeccus

*
NocneposaTtenbHocTb ynucen suga {a, a+d, a+ 2d, a + 3d, ...} Ha3biBaeTcA
apugpmemuyeckol npozpeccued.

KoHcTaHTa d # 0 HasblBaeTCA pasHOCMbiO apugmemuyeckoli npoepeccuu.
a,=a+(n—-1)-d, n=1;2;3; -+ - obwul yneH npozpeccuu.

__ Qp—1tany1

Xapakmepucmu4eckoe csolicmso npoepeccuu.

CyMMa n nepBbiX Y/IEHOB apMMOMETHUHYECKOM NPOrpeccmm

S, =a;+a,++a,= (a1+;n)-n i [2a1+(1;—1)d]-n




[eomeTpUuUecKkas nporpeccus

% mocienoBarenbHOCT uncen {b, bq, bq?, bq>, ...}
- q # 0 - 3namenamenv 2eomempuueckoi npo2peccu.

b,=b,_1-q,b,=by-q" ', n=1;2;3;.., - obwuii unen npozpeccuu.
['eomMeTpuryecKas Mporpeccys Ha3bIBACTC:
sospacmaiowetl, ecia  |q| > 1; yowisarowei,ecii 0 < |q| < 1;
s3nakoyepeoyrouercs, ecnn q < 0.

CymMa n epBbIX YWIEHOB F'€OMETPUUYECKOU Iporpeccuu Ipu q #+ 1

by(q" —1) by —bi q"
S, =by+by++b, = 1q_1 _ 11_1q .

Cymma OECKOHEYHO YOBIBAIOUICH T'€OMETPUUYECKOM IPOrpeccuu

b = b1 +b1q+b1q2 +b1q3+b1qn+ :1b__1q :




[ToHATHMe norapudpma

Mpu a>0, a1, b>0 |a“=b <=> log,b=rc.

B nepeeooe ¢ ppanuysckozo cnoseo «nozapugpm» oznauaem
nokKaszameéeiibs.

Hanpumep: 235=8 <=> log,8=3.

y = lo g q X - norapupmuyeckast QyHKUUS ¢ OCHOBaHUEM (L.

O003HayaroT :
logipa=1lga|l - necaTUUYHBIU JOTapuPM,
log.b=1Inb — HaTypalbHBIU NOoTapudM™ -

OCHOBaHHE HaTypaJbHOIO Jorapudma - TPaHCLUECHJACHTHOE YHCIIO

e = 271828...~ 2.72.

— X Ny
* Ipaduk pynkin Y= €~ Ha3bIBaCTCAI KCH OH eH M 0 U.




f* CBoiictTBa aorapudmo B

al°94P = p|. ocnornoe JiorapugMuuecKoe TOXKIeCTBO.

1. log,a=1; 2. log,1=0:
3. log,(b-c) =log,b + log,c;
4. c-log,b = log,(b°); 5. 1og,Vb =~ log, b;

6. loga(g) = log,b— log,c;

__logch 1
7. log,b = log.a’ 8. log,b = oGl
Hanpumep:

log, 16 =log,(8-2) =log, 8+ log,2 = log,(2*) +log,(2") =3 +1=4
<=>log, 16 = log,(2%) = 4.



PeweHve kBagpaTHoro ypaBHeHUa %

Keaddunuentoi a # 0, b, ¢ — JjelcTBUTENIbHbIE (BellleCTBEHHbIE) YHCIIA,
AMCKPUMHHAHT D = b? - 4ac

* mpu D > 0— gBa pas3/IMUHbIX JE€UCTBUTENbHBIX KOPHS

. _—b-VD _—b++D
! 2a ' 2= " 2q '
" . . b
eipu D = 0 — OIuH JABYKPaTHBIM JEHCTBUTENBHbIN KOPEHb X1= X3= — S

ABa Pa3JIMYHbIX KOMIIVIEKCHBIX WJIK MHHUMBbIX KOPHA

e nmpu D<0 — .
p (mapa KOMIIJIEKCHO — COMPSI?)KEHHBIX YHUCEJT)

-b V=D -b V=D
; Xp=———1

L 2a A 2a ’ 2a 2a




“ 3ameyvyaHune.

*

JlelicTBUTENBHBIC (BEIIECTBEHHBIC) YHMCIIa U300paKatoTCs AECAThIO apaOCKUMU
3HakaMu - mudpamu 0;1;2; ... ;9. BBoguTcs emi€ omuH 3HAK — TaK Ha3bIBaeMasl
MHUMAA eOuHUUa, KOTopasi 0003HAYAETCSI CUMBOJIOM «i» (B TEXHUUYECKOU

UTEpaType «j » ), ¥ YIOBIETBOpsSeT ycioBHio |i% = —1.

Beipaxkenne Z = & + 1 ﬁ C JCHUCTBUTEIBHBIMU (BEIIECTBEHHBIMM) YUCIIAMH
U [ Ha3bIBACTCS KOMMIEKCHbIM WU MHUMbBIM YUCTIOM.

Yucio z=a — 1 B HA3bIBACTCS] KOMIUIEKCHO-CONPSIKEHHBIM YUCITY Z.

Il p umep. HaiiTu KOpHM KBajgpaTHOro ypaBHeHus x?2 — 4x + 13 = 0.

Peuwenue Takkaka=1, b=—-4 c=13, D= —36, D <0, umeem
-b+VD  4+V-36  4+,/(-1)-36  4+/36i2  4+6i

4 6i .
X1’2: = :Eié:2i3l.

2a 2 2 2 2

O m 6 e m: KOPHSAMM KBAJIpATHOTO YPABHEHUSA SBJISIOTCS KOMILJIEKCHO —
conpspKEéHHble yucaa xq =2+ 30 U x, = 2 — 31.




IIpuBeagéHnHoOoe KBaJpaTHOEe yYyPaBHEHHE

* x2+px+q=0

b

b
B+ bx+c=0 <=> x2+zx+§=0, a:p,gzq)

Koaddunuenter p, q — aeiictBuTENbHBIC (BEIICCTBEHHBIC YHCIIA).

2
Kopuu onpenensitorcst mo gpopmyne X123 = —g + (g) —q.

Teopema Buera

CymMma KOpHEH TpUBEIEHHOTO KBAJPATHOTO YpaBHEHUS paBHa BTopoMy Kod(hduimeHty p
C 0OpaTHBIM 3HAKOM, a IIPOM3BEJCHHUE - CBOOOJHOMY YJICHY (:

{ X1tx2 = —Pp,
X1 X2 = (.

IIp umep.B ypapaennn x> — 6x + 8 = 0 umeeM p = —6, ¢ = 8, KOpHH

X12=3+/9-8=3+1={3-1;3+1}=(2;4},



OekapToBa cucTema KoopauHar 3%

Ha NJIOCKOCTU — B eBKNMAOBOM npocTpaHcTBe R? = {x;y}:
napa B3auMHO OPTOroHanbHbIX OPUEHTUPOBAHHLIX NMPOTUB YaCOBOW CTPENKU

YETBEPTHU UITH KBAIPAHTHI y N
|

y 1 | | T

N |

\ T |

11 | 1 X I
> T : o
m | Iv M | il




JeKkapToBa CMCTEMa KoopauHaT %

X - a6CI.[HCC& —OoOpAUWHATA, Z—arl J'[SKaTa

B E€BK/JIHIOBOM nppﬂngaHCTBe {x;y; 2} :

OKTAaHTHI
Z F u
MmN
. \
/ - \TM (%03 Y03 Z0)

[

11 « |l |
VII G / SV (I -
I

7 it , _ - S .

N
| \I//[I]B M
| B /4~ — — {73 (To; [I8; 0)
I ¥ @ l

410! 4

3aMeuadue. Epuauna macmraba o ocu OX 1o JJIHMHE COCTABIISIET
npumMepHo 0.8 oT oANHAKOBBIX eAnHUI] MaciiTada 1mo ocsiMm OY u OZ.



OpueHTanus 1eKapTOBBIX OCeH
KOOPIUHAT

( mo npasuiy GypaBumka )

—
L=
=

Hanpaesnenue obxooa xoumypa - npomue IIpaBsbIii
YaAcoeoll cmpenKu, Hauaio KOOPOUHam ciesd BUHT



IlpaBass Tpouka

BEKTOPOB
Hampasnenue obxona - Ba3sncHble opTbl
IPOTUB YaCOBOM CTPEIIKH 17| = |j] = |T£| =1 IIpaBuno Oypapunka
(IpaBWJIO MPABOTO BUHTA)
z -
k < ‘
0 y 0 !

x i’/J

x|

* Jlesan mpoiixa eexmopos = >

=~

1-51 26



TpuroHomeTpuA

A MAoCKKUiA yroa - 4acTb NJOCKOCTU MEXAY

ABYMSA Jlydamm, BbIXOAALLUMM U3

= B 0[1HOW TOUYKM (BEpLUUHBI).

Puc. 1 1 - oauH rpaagyc— LeHTpaabHbI yron
A B ZAOB, onupatoluiica Ha Ayry  AJAWHOMN
_ :
' |||||'|—%, roe C- A/1IMHa OKPYXKHOCTHU;

1- oAMH paguaH — LeHTpaabHbld yron ZMON,

N M ONUpPaoLLLMIACA Ha Ayry AJIMHOWN MAT [][=R.

Puc. 2 C ~ 360° ~ 2(T =>

180°

M = -2 pad. ~ [pad., [bad.= o =57"17... ~ [T



TpuroHomeTpuyeckme oyHKLUMUU OCTPOro yrna

CeKkaHc:

Puc. 3 B /ACB=90° [BAC=[] O <[[< 90°
[l  dnuna npomueonexcawjezo [[[kamema
C a Cunyc: ===
M 0AUHA 2unomeHyabi
Il Onuxa npunexmcawezo & [[Jkamema
A b[ ] C Kocunye: co[[[lI===
M 0nuHa 2unomenyssi
TaHreHc: KoTaHreHc:
[l __ dnuna npomueonexmaujezo Kamema M= M __  Odnuna npunexawezo kamema
Il 0nUHA Npunexaujezo kKamema [l Onuna npomusonexcaujezo Kamema
KocekaHc:
m 0AUHa 2unomeHyabl i 0AUHA 2unomeHy3bi

!
[l Odnuna npunexmawjezo kKamema

(Il dauxa npomusonexawjezo Kamema



Tabnuua 3Ha4eHUN TPUroHOMeTPUYECKUX
yHKLMN «OCTPOro» yrna

Yroa []] 0 ﬂj ﬂj il D_D
(pagmnan/ [ [ (I [
L 4 30° 45° 60° 90°
A O T T s T .
U m | Wy | em, | eWy, [ O
Ezl]jz 5?1]2 52]2 ETDZ quz
cos [} — - |———____] N R
0 ]
| Sy | SEp [ M
e[ o | e | t | @ | o+
ctg[[1| — +e° £ 1 T 0




TpuroHomeTpuyeckme byHKUUU 2
NPOU3BOJILHOr0 yrna

N1 P2mlr «cve /P L Daxrlsy r—N. 1L1. 1L79.
. = M j
1 M M= - e4WHWYHbIN PaguycC - BEKTOP
’1’—-"-
Vs ~

4 Y\ + dp = [filfi=1. ws MAOMN =>
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a6cu,mcc, ABNAKOTCA COOTBETCTBEHHO OPANHATA U a6CLI,VICC<':I 3TOro BEKTOPA.

Npw [ # O tg[ﬂ]:%, sec|]]]=m%m; npn [ =0 ctg[ﬂ]=%[[ﬁ, coseca=m%m.



Popmynbl NnpuBeaeHUA

ﬁzfiaf S=mta ,B:B—ﬁia: B=2rde
2 2
stnfs COSo + sinit ~COS *sino
cosp T sine -COSD *sino COsO
tap T ctam o T ctgo oo
ctap Ftoo Fotao Ftam +etgn

IN[R70° + 30°[)= — cos30° = - & 31,
Mpumep 3. sin300° =3

Sin[B60°

]

3Ha4YeHne TPUroHOMETPUUYECKOW bYHKUNUK

f(B60°k + B= +fB0

Mpumep 4.
[IB85° =

k=0;£1;+2:+3:....

—~60°= —sin60% = -5 31,

MIIB60° + 225°0 = [R25° = [L80° + 45°] = [&5° = 1,
200 — 135°[] = —[[L35° = —[IIL80° — 45°]= M#5° = 1.




OCHOBHbIe TpUroHomeTpu4veckue oopmynsoi

COOTHOWEeHUA MeXAY TPUTOHOMETPUUYECKUMMU

PYHKLUMAMMN OAHOTrO aprymeHrTa

MFT+ MIFD= 0 0= g === [+ 0= = = [

MM D= [ M= o == [+ (D= —- = O

TpuroHometTrpuueckme GYHKLUMU CYyMMbl W

Pa3HOCTM ABYX Yrnos

sin[ 1= (] = sin[[[lcos[[[Jx cos[[[kin([]
cos| 1= [T = cos[[[lcos [T+ sin [N [[]
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TpUroHomMmeTpumuyecKkme QPYyHKUUMN
ABOMHOro aprymeHTa

N,

S

in2x = 2sinxcosx

cos2x =2cos?x — 1

) S\ . 2

COS2X = COS%x — Sin’x cosZ2x =1 — 2sin“x

1—tg2x 2tg x

— tg 2x =
CoSs2x o g X = gex
. 2tgx

sin2x = gz i — ctg?x—1

1+tg~“x 9 2ctg x

YHUBepCanbHble TPUrOHOMETPUYECKME NOACTAHOBKM
(BbIPAYKEHME TPUTOHOMETPUYECKMX QYHKLIMM Yepe3 TaHTEHC

nonosuHHoro yrna npu  [[|# [+ 2
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Popmynbl NOHUKEHNA CTEMEHM
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TPUTOHOMETPUYECKME QPYHKLHMN NONOBUHHOTO

aprymeHTa
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PopmMynbl npeobpa3oBaHUA
CYMMbl TPUTOHOMETPUYECKUX
dbyHKUMUN B npousBeageHue

: : \ / r X—
sinx +siny = 25n=> cos—
! : . X— Xty
SINX—siny = 25|n7c057
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PopmMmynbl npeobpa3oBaHUA
npon3BeneHNA TPUTOHOMETPUYUYECKHUX

PYHKUMUN B CYMMYy

Sinx esiny =% [fos k — y[1— cos[k + Y|
SINX *COSY =% [5in[K + y{]+sinN[k—y

1
CoSX *COSY => fog K — Y|+ cos X +V
0 = -

(I (TH+ I

[lpeknoHeHue rneped 4YucrioMm 8 rugha2opelicKoM CoOH3€e
COMpPoBOXXOasIoCh MUCMUYECKUMU U3MbIWITIEHUSMU,
3a4yamku Komopsbix 6b11U 3aUMCmMeo8aHbl COBMECIMHO C
Haydasiamu Mamemamu4ecKux 3HaHul u3 cmpaH
bnuxHeao Bocmoka... .

Kocmoc (noHamue, egedeHHoe rnugazopeuuamu) - 3mo n ud)aaop
2apMOHUS], CO8EPLIEHCME0, cmpoll, Mepa. BcerneHHas, podurics e 580 2.
co30aHHas 4YuUcrioM U pomueonoIOXHbLIMU npuHUuUnamu ymep 8 500 2.
(KOHeYHocmb - beckoHeEYHOCMb), sBedem cebs /102UYHECKU, do Haweu APBbI.

copasmepHo Heobxooumocmu U Mephbl.. . .




OGOpaTHble TpuUroHomeTpuyeckue (pyHKUNN

“Arcsin X - («apkay, Iyra) - 3T0 BEJIMYMHA, CHHYC KOTOPOM paBeEH X.
Arccos x - 3T0 BeIMUMHA («apKay, Ayra), KOCMHHYC KOTOPOW pPaBEH X, U T. .

sin(Arcsinx) = x, cos(Arccosx) =x, tg(Arctgx) = x,

O6sacTh O6JsacThb ['1aBHOE
DyHKIMA
onpeaeJeHrud U3MEeHeHUus 3Ha4YeHue
) n . T 1 ]
y = Arcsinx = (—1)"arcsinx +nmn. -1<x<1, —3;SY= o, arcsin x.
y = Arccos x = *+ arccosx + 2nn. -1<x<1, 0<y<m, arccos Xx.
T T

y = Arctg x = arctg x + nn. -0 < x < +00, ——2—<y<;, arctg x,

y = Arcctg x = arcctg x + mn —00 < x < +0, 0<y<m, arcctg x.



PelueHNs TPUrOHOMETPUYECKUX YpPaBHEHUMN

sth x = a, la| <1, x=(—1)"arcsina+mn, ne€eZ
cosx = a, la| <1, x = tarccosa + 2nn, nez
tg x = a, x = arctg a + nn, nez
ctg x = a, x = arcctg a + nn, nez

D
3)
5)

7)

YacTHBIC ciadyvamu

sinx=0, x=nmn; 2) sinx =1, x:§+2nn
sinx = —1, x:—§+2nn; 4) cosx =0, x:§+nn
cosx =1, X = 2nn; 6) cosx =—1, X =TTZiR
tg =0, X = mn; 8) ctgx =0, x=§+nn.



HeKOTOpre N3 OCHOBHbLIX reOMeTpn4eCcKmnx

douryp Ha NfIOCKOCTMU

Ksaapar

a
Miowaas: [[= I
Mepumetp: [[1= 4[]

MpamoyronbHUK

b
MNaowaae: [J= [T
Nepumerp: [[1= 2([[+ )

MpamoyronbHbli
TpeyronbHuK

Mnowaab: [[J= % [

Napannenorpamm

Maowage: []=[En[=[h

KocoyronbHbii
TpeyronbHUK

Mnowaab Kpyra:

Kpyr

paguycar

= I

OKpYKHOCTh

[lnuna okpysHoCcTH

C=2n[j
M=314




HeKOTOpre N3 OCHOBHbIX reOMeTPpn4eCKux CbMpr B NMPOCTPAaHCTBEe

Ky6 a Mapannenennneg

( rexcasap) a O6BEM (= [T

C AaunHa Kapkaca
O6bEm: =} a AAnHa Kapkaca: b M= 401+ [+ [0
M= 121 Mrowaab nosepxHoctn:  [[[|= 6[]]? Maowaa b NOBEPXHOCTK:

(M= 2([H [+ [m
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Maowaab MNOAHOMN
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g NOAHOM NOBEPXHOCTH
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