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ITACIIOPT

®OHJIA OIHIEHOYHBIX CPEIACTB
no auctmuinae | PUTOHOMETPHUS

OneHouyHbIE CPEACTBA
Koutponupyemslie pazaensl, | @opMupyemsbie Kou-Bo Jpyrue oneHo4HbIC
/1 TEMBI KOMIIETEHIIN U 3aJaHuNi CpeacTBa
IS DK3aMeHa Bun Kon-Bo
Panuannas u rpagycHas Mepbl / BricTymnenue 2
1 yraoB 1. [Ipeamer IK-3 Konnoksuym 2
MaTeMaTHu4eCcKou (Pu3nKu Huckyccus 2
DopMyIIBI CIIOKEHUS UM K-3 7 Brictynienune 2
2 BBIUYUTAHUS AQPTYMEHTOB — 2 KomnokBuym 2
qaca Juckyccus 2
CoTHOOIICHUS MEXKTY 7 BhicTyruieHne 2
3 TPUTOHOMETPHUECKUMH ITK-3 Komoksuym 5
(GYHKIMSIMHU OJTHOTO U TOTO XKe

Huckyccus 2

apryMeHTa
[TpeobpazoBanue CyMMBI K-3 7 BricTymenue 2
4 TPUTOHOMETPHUYECKHIX Komnoxsuym 2
GyHKIMI B IpON3BEJCHIE Juckyccus 2
K-3 ! BricTynnenue 2
5 | ®opMyIibl MOJIOBUHHBIX YTJIOB KomnokBuym 2
Huckyccus 2
ObpaTHble K-3 7 BricTynnenue 2
6 TPUTOHOMETPHUUYECKHE Konnoxksuym 2
GyHKIIUN Juckyccus 2
Meroas! perenus MK-3 7 BeicTynienune 2
7 TPUTOHOMETPUUYECKHX Konnoxksuym 2
ypaBHEHM U HEPABEHCTB Juckyccust 2
Cuctemsl K-3 7 Beictynnenue 2
8 TPUTOHOMETPUUECKUX Komnoxsuym 2
ypaBHEHUH Huckyccus 2
Mepa paznoxeHus Ha IK-3 8 BricTymeHue 2
9 MHOKHATEIIN U METOJT Konnoksuym 2
M0JICTAHOBKH Huckyccus 2
Bcero: 50 54

TEMbI BBICTYIUVIEHUSA U151 CTYAEHTOB

DopMupyeMbie KOMIIETEHUUH
[1K-3 - Pa3pabareiBaTh U peasn30BaTh HCIIOJIB30BAaHHE COBPEMEHHBIE CIIOCOOBI MaTeMaTHKHU B
ycnoBusax UKT
BoicTyniienue — peyb, JICKIUS, JOKJA, 3asBJICHUE U T.I., KOTOPbIe COOOIAOTCS

KeM-JIM00 B yCTHOM (hopme.

BricTynieHnne cTyA€HTOB NPOBOAUTCS C LENBIO:
— CHCTEeMAaTH3allMM W 3aKPEIUICHHS TOJIYYEHHBIX TEOPETUUYECKUX 3HAHUN U
MPAKTUYECKUX YMEHUN CTYJECHTOB;
— yIIIyOJICHUS ¥ PACITUPECHHS TEOPETUUCCKUX 3HAHUM;
— (QopMupoBaHUs YMEHHMI HCIOJIb30BaTh CHPABOYHYIO M CIELUATIBHYIO JIU-

TEpaTypy,



— pa3BUTHUS MO3HABATENBHBIX CIOCOOHOCTEHN M aKTUBHOCTHU CTYICHTOB:
— TBOPYECKONM MHUIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M Opra-
HU30BAHHOCTH;
— (opMHUpOBaHUS CaAMOCTOATEILHOCTH MBIIUICHHS, CIIOCOOHOCTEH K camo-
Pa3BUTHIO, CAMOCOBEPUIEHCTBOBAHUIO U CAMOPEAIU3ALUY;
— Ppa3BUTUS UCCIENOBATEIBCKUX YMEHUM.
1. YucnoBasi OKpYKHOCTb Ha KOOPAMHATHOM TJIOCKOCTU. 3ajaHus s
CaMOCTOSATENbHON pabOThI
Cunyc 1 kocuHyc. TaHreHC U KOTaHTeHC.
TpuronomeTrpruyeckre QyHKIIUU YUCIOBOTO apryMeHTa
Tpuronometpuyeckue GyHKIIMH YTIOBOTO apryMeHTa
DopmMysbl IpUBEAEHUS. 3aJaHUsl 111 CAMOCTOATEIIBHOU pabOThI
@DyHKIUS CUHYC, €€ CBOWCTBA U rpauk
@DyHKIUS KOCUHYC, €€ CBOWCTBA U rpauK
[lepuoinyHOCTh PYHKIMN CUHYC U KOCHHYC
. IIpeoOpazoBanus rpa)uKOB TPUTOHOMETPHUUECKUX (PYHKIMI
10 ['paduk rapMoOHUYECKOTO KOJIeOaHUS
11.®yHKIIMK TaHTE€HC W KOTAHTEHC, X CBOMCTBA M Trpaduku. 3alaHus s
CaMOCTOSITENIbHON paboThI
12.11epBble npeACTaBICHUS O PEIIEHUU TPUTOHOMETPUUECKUX YPAaBHEHUN
13. ApKKOCHHYC U pelIeHHe ypaBHEHUs COs t = a
14. ApkcuHYC ¥ pellieHue YpaBHEeHHs sint = a
15.Apkranrenc. Pemenne ypaBHeHus tg X = a
16.ApxkoranreHc. Pemenue ypaBHeHUs ctg X = a
17.1Tpocreiiine  TPUTOHOMETPUYECKME  ypaBHEHHUA.  3aJaHus  AJiA
CaMOCTOATENbHON pabOThI
18.Cunyc 1 KOCMHYC CyMMBI M pPa3HOCTH apTyMEHTOB
TpeOoBaHue K BHICTYIICHHIO:
— TOYHOCTh OTBETA HA MIOCTABJICHHBIA BOIIPOC;
— ¢dopmyIHUpOBKa Iejiel 1 3a/1a4 paOdoTHI;
— packpblTue (ONpeesieHue) paccMaTpuBaeMOro MOHATHS (ompeaeseHus,
npo0IeMbl, TEPMHUHA);
— YETKOCTb CTPYKTYPHI paObOTHI;
CaMOCTOATEIBHOCTbD, IOTHYHOCTh U3JI0KEHNUS;
— HAJIMYUE BBIBOJIOB, CAECIAHHBIX CAMOCTOSATEIBHO.
KpuTepun o1leHKH 10 BHICTYIJIEHUIO:
Ot1meTka «5». BrICTyieHHE BBIMOJHEHO B MOJHOM 00BEME C COOJII0ICHHEM
HEO0OXO0IMMOM Mocea0BaTeIbHOCTH. PaboTa COOTBETCTBYET TPEOOBAHUIO.
Ormerka «4». BpICTymsileHHEe OTBeYaeT MPEAbSIBICHHBIM TpPeOOBAHUSM.
JlomyckaroTcss OTKJIOHEHHSI OT HEOOXOJIMMOM MOCIEA0BATEIbHOCTU BBINOJHEHUS,
HE BIUSIOIIME HA TPaBUILHOCTh KOHEUHOTO Pe3yJIbTata.
OtrMmerka «3». VYwuaiuecs TMOKa3bIBalOT 3HAHUS HE B TMOJHOM Mepe u
UCIIBITBIBAIOT 3aTPYIHEHUE [IPU PEILIEHUN 33]1a4.

OCoOoNOR LN



OTrMeTKa «2» BBICTaBISETCS B TOM Ciyyae, KOrja ydamuecs He IOJAro-
TOBJIEHBI K BBIITOJIHEHUIO 3TOW PaOOTBHI.
SAJAHUA JJIA KOJVIOKBUYMA

[1K-3 - Pa3pabarbiBaTh U peann3oBaTh MCIOJIB30BAHUE COBPEMEHHBIE CIIOCOOBI MaTeMaTHKU B
ycnoBusax UKT

KonnokBuym — ¢popma yueOHOro 3aHATHUS, IOHUMaeMas Kak Oecena
IIPENOJABATENS C yUAUMUCS € LEIbI0 aKTUBU3ALMK 3HAHUN.

KomnokBuym mpencraBisieT coO0OW MHUHU-IK3aMEH, IPOBOJUMBIA C LIEJIBIO
IPOBEPKU U OLIEHKM 3HAHMW CTYJIEHTOB IOCJIE WU3Y4YEHHs] OOJIBIIOW TEMbl WIIU
paszena B (hoopMe oIpoca UM onpoca ¢ Ouneramu.

Ko1okBuyM MOKET IPOBOJUTHCS B YCTHOM MJIM TUCBMEHHOM (hopMme.

1. He ucnons3ys tabmun, Beraucauts Ctg 75° + V3.

6sin 75°
2. He ucnonb3ys Ta0muIl, BEIYUCIUTH W
3cos 75’
3. He ucnonb3ys TabnuIl, BEIYUCITUTH W
4. He ucnonb3ys TabIUL, BEIYACIUTE (\/§ — 2)ctg 15°,
8sin 15°
5. He ucnonb3ys Tabnull, BEIYUCIUTH W :
sin 75°
6. He ucnonw3ys TabauIl, BEIYUCIUTH m :

He ncnonp3ys Tabnuil, BEIYUCIUTH (2 + \/§ )ctg 75",
8. He ucnons3ys Tadnu, Beruncauts Ctg 15" — \/§ .
9. He ucnonb3ys TabmuIl, BEIYUCITUTH (\/g — Z)tg 757,
sin 15°
4cos75"
Cos 75’
10sin15° -
12. He ucnons3ys TaOaull, BHIYUCITUTD (2 + \/§ )tg 15°,
5c0s15”
sin 75°
14. He ucnonb3ys Tabmaui, Beraucauts 2C0S15° -cos75°,
sin 15° -sin 75°

10. He ncronn3ys TabaunIl, BEIYUCIATD

11. He ucnonn3ys TabauUIl, BEIYUCINATD

13. He ucnonb3ys TaOaull, BHIYUCITUTD

15. He ucnonb3yst Tabnuil, BEIYUCITUTD 2
sin o
16. Beruucnuth 1+ cosg ° ScM tg E =3,



2
Sin @ —CcoS

17. Beruucnuth , €CIIN tg—=-3

QR R

18. Bsrumciuts 5SiN - oS, ecnm 19 3.

2
KpuTtepun olieHKH KOJIJIOKBHYyMA:

Onenka «5» - TiyOOKO€ M MPOYHOE YCBOEHUE MaTepuaia. Y MEHUE JOKa3aTh
cBoe pemieHue. JleMoHcTpamusi oOydJaroniuMcsi 3HAHUH B 00BEME MPOUICHHOU
nporpamMMmel. BocnpousBenenue ydueOHOro marepuasa ¢ TpeOyemMoil CTENEHBIO
TOYHOCTH.

Onenka «4» - HajguuMe HECYIIECTBEHHBIX OMIMOOK, YBEPEHHO
UCITPaBJISIEMbIX 00YYaIOIMIUMCS TIOCIIEe TOTOJHUTEIBHBIX U HABOJAIIUX BOMPOCOB.
JlemoHCTpanust 0o0ydJaromuMcss 3HaHUM B OOBbEME MPONIACHHOW MPOrpaMMBI.
YeTkoe nznoxxeHue ydeOHOTro MaTepuania.

Onenka «3» - Hauu4yhe HECYUIECTBEHHBIX OIIMOOK B OTBETE, HE
UCHpaBIsiEMbIX oOOyyatromumcs. JleMoHcTpanusi o0yJarolmuMcs HEIOCTaTOYHO
MOJIHBIX 3HAHWN 110 TIPOUJICHHOW ITPOTpaMME.

OneHka «2» - He 3HaHUE Marepuayla IpoiAcHHOW TeMbl. lIpu orBete
BO3HHMKAIOT CEPHE3HBIE OIINOKH.

SAJAHUA JJIA JMCKYCCHUHAN

[1K-3 - Pa3pabareiBaTh U peaqnu30BaTh HCIIOJIB30BAaHHE COBPEMEHHBIE CIIOCOOBI MAaTEMATHUKH B
ycnoBusax UKT

Juckyceust — 0OCYXKAEHHUE CIOPHOrO BOMpoca, MpoOJieMbl; Pa3HOBUIHOCTH
CIIOpa, HAaIPaBJIIEHHOTO Ha JOCTHKEHHUE UCTUHBI U HMCIOJIB3YIOIIETO  TOJBKO
KOPPEKTHBIEC PUEMBI BEICHUS CIIOpA.

1. TloHsiTHe YKCIOBOM OKpY)KHOCTU. YncCI0oBass OKPYKHOCTh Ha KOOPAMHATHOM
IUIOCKOCTH. HaxoxaeHue JekapTOBbIX KOOPAMHAT TOYEK YHUCIOBOU
OKpyxkHOCTH. Haxox/1eHue KOOpAMHAT TOYEK Ha YMCIOBOM OKPYKHOCTH I10
3aIaHHBIM JIEKaPTOBBIM KOOPANHATAM.

2. OmpeneneHre U CBOMCTBA CMHYCa M KOCHHYCa YHclia t, TaOJInIla OCHOBHBIX
3HayeHnl. PemeHune 3agaHMii Ha CpaBHEHWE 3HAYEHUNA CHUHYCOB W
KOCHHYCOB YHCEIL.

3. OnpeneneHrue W CBOMCTBA TaHTeHCAa W KOTaHTeHca dYucia t, Tabiuia
OCHOBHBIX 3HaueHUM. Pemenne 3a1anuii Ha CpaBHEHUE 3HAYCHUN TaHT€HCOB
Y KOTAaHT'€HCOB YHCEIL

4. Tpuronomerpuueckue «GYHKIIMM YHUCJIOBOTO AapryMeHTa M OCHOBHBIC
COOTHONIEHUSI MEXIy HHMHU. HaxokaeHue COOTBETCTBYIOIIMX 3HAYEHUU
TPUTOHOMETPUUECKUX (DYHKITUH 1O U3BECTHOMY 3HAUCHHIO OJTHOM U3 HUX.

5. Tpuronomerpuyeckne (YHKIMU YTIJIOBOTO aprymMeHTa. PamuaHHas Mepa
yrna.  Tpuronomerpuveckue  GyHKIUM ~ YIJIOB  TPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

6. dyHkIMU Y = SiN X, Y = COS X, UX CBOMCTBA U TpaduKH.

Oyukiuu Y = tg X, Y = Ctg X ux cBOMCTBa U TpaduKu.

=~


https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%B8%D0%BD%D0%B0

8. INoctpoenue rpadukos pynkuuit Buga y = mf(x), y = flkx), y=f(x + a), y =
f(X)+h, y = [f(X)| , y = f(|K|), rae f(x) — dyHKIMM Y = Sin X, Yy = COS X, y
=1tg X, Y = ctg X, y = arcsin X, y = arccos X, y = arctg X, y = arcctg X

9. ®yHkIMs Y = arcsin X, eé cBoiicTBa u rpaduk.

10.®yuKIMsA Y = arccos X, e€ cBoicTBa u rpaduk.

11.®yukus y = arctg X, e€ cpoiicTsa u rpaduk.

12.®yukius y = arcctg X, e€ cBoiicTBa u rpauk.

13.ABnsitoTCs M TpUrOHOMETpHUecKue QYHKIIUU MePUOTUIECKUMU?

14 . SIBnsroTCS M TPUTOHOMETPUYECKUE (DYHKIIMM MOHOTOHHBIMU ?

15.Kak ompenensroTcss TPUTOHOMETPUYECKHE (PYHKIIMM OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA?

16.Kakast 3 TpUrOHOMETPHUUECKUX (PYHKITHI SABIIAECTCS YETHOM?

17.Kakne OCHOBHBIE METOJBI PEIICHUS TPUTOHOMETPUYECKHX YPaBHEHHUU BBI
MOETE Ha3BaTh?

18.sBnsercs i GpyHkuus Y = tg X yobIBaroriei Ha uateppaie (-n/2; n/2)?

Kpurepun oneHkn 1McKyccuu:

1. OueHka «OTIWYHOY» BBICTABIISIETCS CTYACHTY, €CJIM OH aKTHUBHO MPUHUMAJ
ydyacTU€ B JUCKYCCMM M OTBE€Y&J HAa BOIPOCHI IOJHBIM OTBETOM C
JI0Ka3aTeJIbCTBOM U pEelIeHHEM 0€e301InO0YHO.

2. OueHka «XOpOoLIO» BBICTABISIETCSA CTYACHTY, €CJIM OH aKTUBHO Y4yBCTBOBAJ
B JUCKYyCCHH, HO y HEro ObUIM HECYIIECTBEHHBIC OIIMOKH, KOTOPHIE OH
MIOTOM HCTIPABJISLIL

3. OneHka «yIOBIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY, €CIM OH He
YU4yBCTBOBAJI B JUCKYCCHH JOOPOBOJIBHO, @ TPHU BBI3BIBAHUU K JOCKE
OTBEYAJI HE B MTOJIHOM MEPE.

4. OueHKa «HEYJOBJIECTBOPUTEIHHO» BBICTABISACTCS CTYJIEHTY, €CIH OH He
YUyBCTBOB&JI B JIUCKYCCHHM, a TNpPHU BBI3IBAHMMU K JIOCKE HE MOT HHUYETO
OTBETHUTb.

SAJAHUSA UTOT'OBOI'O KOHTPOJIA IO JUCHUIIJIMHE
TPUT'OHOMETPUSA (BAYET)

[1K-3 - Pa3pabarbiBaTh U peann3oBaTh MCIOIB30BAHUE COBPEMEHHBIE CIIOCOOBI MaTeMaTHKU B
ycnoBusax UKT

@]1. Boraucaurs gCtg A ecin COSa=0,8 y 0° < <90°.

@2. Beranconts 0,219, ecu COSar = 0,8 1 270° < ¢ < 360° .

@3. Berancuts 6 Ctg |, ecin COS ¢ = —0,6 n 90" < <180°.
$E) npaBuiibHOTO OTBETA HET;

@4. Borucrmars 219 @ ecnn SN =0,6 4 90° < ¢ <180°,

@5. Berauciauth 0,6 Clg o ,ecn COSa =—0,8 ¢ 90° < ¢ <180°.
@6. Borancars 41Q (— a), ecn SN =0,6 1 0" < <90°.
@7. Botncnnms 3CtY (— ), cemn SN @ =0,6 4 90° < o <180°
@8. Beraucrmurs 01Q (— 06), ecn SN =08 4 0° < <90



@9. Boraucuts 2CHQ (— 0!), ecrn SIN @ =0,8 4 90° < ¢ <180°,

@10. Berauciuts 0,219 (— a), ecim SIN @ =—0,6 1 180° < @ < 270° .
@11. Buraucmurs 0,6Ctg (— ), ccm sin o =—0,6 u 270° < o < 360° .
@]12. Beruucurs 0,151g (— a), ecim SIn @ = —0,8 1 180° < a < 270°.
@13. Boraucmurs 0,16 CtQ (— &), e Sin & = —0,8 u 270° < o < 360° .
@14. Beruncnts 319 (— a), ecm COS =0,6 4 0° < <90° .

@15. Berancnuts 4Ctg (— 0!), ecn COSa =0,6 4 270° < o < 360° .
@16. Beruncuts 2 g (— a), ecn COS@=0,8 4 0° <x <90°,

@!17. Beruncimts 6Ctg (— a), ecn COSax =0,8 1 270° < ¢ < 360° .
@]18. BeluuciuTh 0,619 (— CZ), ecrn COSar =—0,6 u 90° <o <180°,
@19. Borauenmrs 0,2CtQ (— CZ), ecn COSa =—0,6 1 180° < ¢ < 270° .

@20. Beluuciurhb 0,16 tg (— a), ecn COSar = —0,8 u 90° < ¢ <180°.

@21. He ucriosib3yst TabJIUIL, BEIYUCITUTH Ctg 75 + \/g .
6sin 75°
cos15’
3cos 75’

23.H omu1l, - -
@ © HCTIOL3Ys TA0MUL, BRIMHCIHTE ~ o 1 &

@?22. He ucmnonb3ys TabIuUIl, BEIYUCIUTH

@?24. He ucnonb3ys TabIuUIl, BEIYUCIUTH (\/§ - 2)Ctg 15° .
8sin 15°

25. He ucnionb3ys TaOIINII, BEIYUCIIHTH o .
@ Y . cos75

sin 75°
@?26. He nucrnonb3ys TabIUL, BEIYUCIUTH m .
@27. He ucnonb3ys Tabiuil, BHIYUCIUT (2 + \/g )Ctg 5,
@?28. He ucnonb3ys TabIull, BEIYUCIUTH ctg 15" - \/§ .

@29. He ucrnonb3ys TabiuLl, BEIYUCIUTD (\/§ - 2)'[9 75"
sin 15°
@30. He ucnonb3ys Tabiull, BEIYUCIUTH Ac0s75°

COs 75’
@31. He ucnonp3yst TabIu1, BEIYUCIUTH 10sin 15°

@32. He ucrionp3ys Tabiuil, BEIYUCIUTD (2 + \/§ )tg 15° )
5co0s15°

33. He ncnonb3ys tab c BT
@ HCTIONE3YA TAONHII, BEIHOTHNTE o 7E

@?34. He ucnons3ys Tabmui, Beraucauts 2 COS15” - cos 757,



sin 15° -sin 75°

@35. He ucnonb3ys TabIUIl, BEIYUCIUTH 2
sin o a
@36. Bpruuciuth 1+cosa’ ecn 10 E =3 .
2 o
@37. BerauciuThb SiN & — Cos ¢ ° M tg E =-3

. a
@38. Berunciurs 9SIN & - COS ¢, eciu tg E =3 :

1+sin o ig a_ 5
@39. Beruucnuthb cosa —1° eciu 2 :
@40. B M tg g =3
- Bermenmme oo 5 o 2 .
@41. Beruucnutp 25in o — CoS eciu 2 .
@42. B M tg g =-3
- Bermeneme o 5 o 2 .
4 tg -2
@A43. Beruucnutb Sin o — cos . ° eciu 2 .
sin ig a_,
@44. Beruucnutb 1-cosa’ eCciu 2 .

. (04
@45. Berauciute SIN & - COS & + 2 , €CIIU tg E = 3.

2sin o —1
2+5c0so
17sin @ o
- = tg—=4
1+cosg ™ J 2 '

23 o

tg —=-4
. , €CIIN .
SIN @ + COS & 2
Htorosast popmMa KOHTPOJIS IO TUCHUTUIMHE 3a4€T MPOBOJAUTCS B YCTHOM (opMme, TyTem
pemeHI/m 3a4a4.

(94
@46. BerauciuTh , €CITH tg E =-3

@47. Boraucnuth

@A48. Beruucnuth

Kpurepun oueHku 3axaHuil
«OTINYHOY - O0see 90 6aoB;
«xoportioy - 6onee 75 6anoB;
«yIOBIETBOPUTEIBLHO» - MeHee 70 OaioB;
«HEY/I0BJIETBOPUTENBbHO» - MeHee 50 O6aioB.
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Paspaborauk: w.¢.-M.H., gouent Iontos 1.C. (¢ L2k
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