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1. e ocBoeHUS AMCHMILIMHDI

[Tporpamma yuebno# quctmmiuabl [IOY[.01 «MaremaTukay SBISETCS YacThIO MPOTPaMMBbI
MIOATOTOBKH CIIELMAIIMCTOB CPEIHETO 3BeHa B cooTBETCTBUM ¢ PI'OC.
Coneprxanue paboueil mporpaMMbl OPUEHTHPOBAHO HA TOCTHIKEHUE CICAYIOIIUX ENIeH:

- obecrieyeHne COPMHUPOBAHHOCTH NPEACTABICHUN O COLMAIBHBIX, KYJbTYPHBIX U HCTOPUIECKUX
(axTOopax CTaHOBIICHUS MATEMATHUKH;
- obecnieueHre cHOPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUYECKOTO M MATEMATUIECKOTO MBIIIJICHUS;

- obecnieueHre c(hOPMUPOBAHHOCTA YMEHUI MPUMEHSATH TOTyUYEHHBIE 3HAHHS TTPU PEIICHUN
Pa3JIMYHBIX 3a/1a4;

- oOecrieueHue c(hOPMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHKE KaK YaCcTHU OOIIeUeTIOBEYECKOM
KYJIBbTYPBbI, YHUBCPCAJIb- HOM A3BIKC HAYKH, ITIO3BOJIAIONIEM OIMMCBIBATh U N3Yy4YaTh PCAaJIbHBIC ITPOLCC bl
U ABJICHUS.

2. MecTo qucuuminnel B crpykrype IIINCC3

Vueonas gucnummuna  [IOY.01  «Marematukay  sBIseTcss y4eOHBIM — TIPEIMETOM
obsi3aTenpHOM TipeaMeTHOW obmactu «Matematuka u uHpopmarukay PIOC cpemnero obiero
obOpasoBaHus; u3ydaercs B obOmeoOpazoBatenbHoM nukie ydeOnoro miana OITOIT CIIO na 6Gase
OCHOBHOTO 00111eT0 00pa30BaHusI C MOJTydeHHEM cpeanero odmiero oopazosanus (IITICC3).

B yue6HOM murane TITICC3 yuyebnas mucummmna [IOY][.01 «Marematnka» BXOIUT B COCTaB
0o0mux o01e00pa3oBaTeNbHBIX YICOHBIX JUCIHUILUIMH, (OPMUPYEMBIX U3 00S3aTEIbHBIX MPEIMETHBIX
obmacteit ®I'OC cpennero obmiero obpazoBanms, mis crenuaidbHocTet CIIO coOTBETCTBYIOIIETO
npodus mpodeccuoHaILHOTO 00pa30BaHMs.

VYuebnas mgucummuimaa [IOY]J[.01 «Marematuka» ocBamBaercss Ha nepBom kypce (1, 2
CEMECTPBHI).

3. Iepeyens pe3yabTaTOB 00y4eHHsl 110 JUCHHUILIHHE

OcBoenune yueOHOU AMCUMILTUHBL «MaTtemaThka» 00ecreyrBaeT JOCTHXKEHHE CTYACHTaMU
CIIEYIOIIUX Pe3yabTATOB!

JUIHOCTHBIX:
- C(bOpMI/IpOBaHHOCTB HpCI[CTaBJICHI/Iﬁ 0 MaT€MAaTUKE KaK YHHBCPCAJIbHOM A3BIKC HAYKHU,

CpeACTBE MO- JIeIMPOBAHUS SIBJIICHUH U MPOLIECCOB, UAEAX U METOAAX MaTEMAaTUKH;

- TIOHMMAaHHWE  3HAYMMOCTM  MaTeMaTUKU I  HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOLICHHS K MaTeMaTHKe KaK K 4YacTH OOIIeuYesIoBEYEeCKOM KyJIbTYphl udepes
3HAaKOMCTBO C UCTOpPHEN pa3BUTUSL MAaTEMATHKH, IBOJIIOLMEH MaTeMAaTUUECKUX UACH;

- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOI'O BOOOPAXKEHHUs, AITOPUTMHUYECKOM
KYJIbTYpbl, KDUTUYHOCTH MBIIIICHUS HAa YpPOBHE, HEOOXOOUMOM i Oyaymied mpodeccuoHalbHON
JeATeNbHOCTH, JJIS IPOJIOJDKEHUS 00pa30BaHUs U caMO0Opa30BaHuUs;

- OBJIaJIeHMEe MaTeMaTHYeCKUMHU 3HAHUSMU M YMEHUSMH, HEOOXOJAUMBIMU B IOBCEIHEBHOM
KHU3HH, JUI1 OCBOCHHSI CMEKHBIX €CTECTBEHHOHAYUHBIX TUCIUILINH U JUCHUIUIMH IPO(PEeCcCHOHATBHOTO
LUKJIa, A7 MoJydeHHus oOpa3oBaHUS B 00dacTsAX, HEe TpeOyroIuX YyriIyOJeHHON MareMaTH4ecKoi
MIOATOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4YHCIE €aMOOOpa3oBaHMIO, Ha
MPOTSHKEHUU BCEH KM3HM; CO3HATENbHOE OTHOIIEHHE K HEMpPEepPhIBHOMY O00pa30BaHUIO KaK YCIOBHIO
yCIeIHoH npogdec- CHOHAIbHOM U OOIECTBEHHOH JIESTEIbHOCTH;



- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENbHOM TBOPYECKOH M OTBETCTBEHHOM
JEATENbHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOW pa0OTe, COTPpYIHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTesIbHOM, 00IIe- CTBEHHO IOJIE3HOHM, y4eOHO-UCCIIeI0BAaTeNbCKON, MPOEKTHOH M  Ipyrux
BHUJIaX IEATEIBHOCTH;

- OTHOIICHHUEC K HpO(i)CCCI/IOHaJII)HOfI ACATCIIBHOCTH KaK BO3MOXHOCTH Y4YacCTHd B PCIICHHUU
JIMYHBIX, O6HIGCTBGHHI)IX, rocyaapCTBC€HHBIX, O6III€HaIII/IOHaJH>HI)IX HpO6JI€M;

MeTanpeiMeTHbIX:

- YMEHHE CaMOCTOATENBHO ONPENCHATh LEIM JEATEeIbHOCTH U COCTAaBJIATh  IUIAHBI
NEeSITEIbHOCTH; Ca- MOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH EATEIbHOCTh;
HCI0JIb30BATh BCE BO3ZMOXKHbBIE PECYPCHI JUISl TOCTHKEHUS [TOCTABJICHHBIX 1I€JIel U peaan3aluy MIaHOB
NeSITEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUH B Pa3IMUHBIX CUTYaIUsX;

- yYMEHUE TMpOAYKTUBHO OOLIATBCS M B3aUMOJEHUCTBOBAaTH B IMPOLIECCE COBMECTHOU
NEeSITEeIbHOCTH, Y4YM- ThIBaTh MO3MIMH JAPYIMX YYaCTHHUKOB JAESTEIbHOCTH, 3((EKTHBHO pa3periarb
KOH(ITUKTHI;

- BJaJeHUE HaBBbIKAMHU IIO3HABATENIbHOM, Yy4eOHO-UCCIIENOBATEIbCKON U  MPOEKTHOU
NeSITeIbHOCTH, HaBbIKAaMU pa3pelieHus] mpoodiieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbLHOMY
MTOMCKY METOJIOB PEIICHMs] MPAKTHYECKHUX 3a/]a4d, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

- TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIbHOM HH(POPMAIMIOHHO-TI03HABATEIbHON
NEATeNbHOCTH, BKJIIOYash YMEHHE OpPUEHTHUPOBATbCS B PpaA3IMUYHBIX HMCTOYHUKAX HH(OpMaImH,
KPUTHYECKH OILICHMBAaTh M HMHTEPIPETUPOBAaTh HH(POPMAIMIO, TOIY4aeMyl0 M3  Pa3IMYHbIX
HCTOYHUKOB;

- BJIQJICHUE SA3BIKOBBIMHU CPEICTBAMHU: YMEHHE SICHO, JOIMYHO, TOYHO M3JaraTb CBOIO TOYKY
3pEHMs], UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

- BJIQJICHUE HaBbIKaMM IIO3HABATEJILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUI
U MbIC- JIMTEJIBHBIX IIPOLECCOB, UX PE3yJbTATOB U OCHOBAHUH, I'PAaHMIl CBOErO 3HAHUSA M HE3HAHWS,
HOBBIX I10- 3HaBaTEJIbHbIX 33a4 U CPEJICTB JUISl UX JOCTHIKECHUS;

- LIeJeYCTPEMJIEHHOCTh B IIOMCKAX U NMPHUHATUHU PEIIeHUH, cooOpa3uTeIbHOCTh U UHTYUIUS,
pa3BU- TOCTh MIPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIOCOOHOCTh BOCIIPUHUMATE KPAaCOTy U IT'apMOHUIO
MUDA;

NpeaAMETHbIX:

- C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ O MaTCMAaTHKE KaK 4aCTH MHpOBOﬁ KYJIBTYPbI U MCCTC
MmaréMa- THKHU B COBpeMeHHOﬁ OUWBHJIM3AallUH, crioco0ax OIMCAHMS SIBIEHUN p€ajibHOI'O MHpa Ha
MaTEMaTH4YC- CKOM A3BIKEC,

- C(I)OpMI/IpOBaHHOCTB Hpe)ICTaBJ'ICHI/Iﬁ 0 MaTeMaTHUeCKHX TIOHATHUAX KaK BaKHEHIINX
MaTreéMaTu4e- CKHUX MOZICIAX, IMO3BOJIAIOMIUX OIMCBIBATH W HM3Y4YaThb PA3HBIC MPOLECCBI U SABJICHUS,
IMOHUMAHHUEC BO3- MOKXHOCTH aKCUOMATHYCCKOI'0 ITIOCTPOCHUA MATEMATUICCKUX TeOpI/II\/’I;

- BJIAACHUC MCTOHAaMHU JOKa3aTCIIbCTB W aAJITOPUTMOB PCHICHUA; YMCHUC HX NPUMCHATH,
MMPOBOAUTDL JOKA3ATCIILHBIC PACCYKACHUA B XOAC PCUICHUA 3a4a4;

- BJIAACHUC CTAaHAAPTHBIMU IIPUCMaMH PCHICHHUA PAOUOHAIBHBIX W HPPALNUOHAIBHBIX,
MOKa3aTCJIbHbIX, CTCICHHBLIX, TPUTOHOMCTPUUCCKUX ypaBHCHI/Iﬁ U HCPABCHCTB, HX CHUCTCM,
HCIIOJIb30BAHNUEC TOTOBBIX KOMIIBIOTCPHBIX MpOTrpaMM, B TOM 4YHUCIIC I TMOUCKA IYTU PCHICHUSA U
HIUTIOCTpAalli PCIICHUA YpaB- HEHUH U HCPABCHCTB,

- C(l)OpMI/IpOBaHHOCTB HpeI[CTaBHCHI/Iﬁ 00 OCHOBHBIX MOHSTHSAX MaTeMaTHYSCKOTO aHalu3a M
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UX CBOW- CTBax, BIIAJICHHE YMEHHEM XapaKTepHU30BaTh IMOBeAeHHE (YHKUUN, MCIOIb30BaHUE
IIOJIY4EHHBIX 3HAa- HUM U1 ONIMCAHUS U aHAJIM3a PealbHbIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMU IIOHATHUAMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, MX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHHS pPACIO3HABaTh TI'E€OMETPUYECKUE
¢urypel Ha dYep- TeXax, MOJENAX M B pPEaTbHOM MHpE; MPUMEHEHHE HW3YYCHHBIX CBOWCTB
reoMeTpUIecKuX GUryp U (GopMyin sl pelieHHs TeOMETPUYECKUX 3a7ad U 33134 C MPAKTHYECKUM
COJICpKAHUEM;

- chopMHPOBAHHOCTH MPEACTABICHUI O MpPOLIECCaxX U SIBJICHUSIX, MMEIOIIUX BEPOSTHOCTHBIN
XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHpPE, OCHOBHBIX ITOHATHUAX 3JIEMEHTAPHOMN
TEOPUM BEPOSITHOCTEH; YMEHHUH HAaXOIUTh U OLIEHUBAaTh BEPOSTHOCTU HACTYIUIEHHUsI COOBITHH B
MPOCTENIINX IPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapaKTEPUCTUKH CIYJalHBIX BEJIUYMH;

- BJIQJICHHE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM IpU PELIECHHUU
3a7ad4.

4. CTpykTypa u cofepkaHue TUCIHUILIHHbI

4.1. O6mas Tpya0eMKOCTh JHCHHUILIMHBI B 4acax

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 347 4acos.

dopma MPOMEKYTOUYHOM aTTECTALUU 110 TACIIUTUIMHE:

9K3aMEH BO 2 ceMecTpe.
Tabnuia pacnpenenenus TpyA0EMKOCTH AUCHUIUIMHBI (B yacax) 10 BUJaM HAarpy3ku 00yJaromerocs u
0 pazjiesniaM JTUCIUILTNHBI

Bunp! u gyacer
ayau- TOPHOU
Ne Ce- paboThl, UX CamocTto Texymue
Pa3nensl u TeMbl IUCHUTIIMHBL MECT | TPYIOEMKOCTH - (bopMeI
p (B yacax) TEJIbHAS KOHTPOJIS
llpaktud|  pa6ora
Jlexuu | &
CKHe
" 3aHs-
TUS
Beenenmue. 1 1 0
Pazpen 1.
Pa3BuTHe NOHATHS 0 YHCIIE. 1 7 8 8
1 Tema 1. [lelicTBUTEIBHBIC YKCIA. 1 7 3 3 KoHTpospHas
pabota Ne 1
KonTposbHas
pabota Ne 2
Pa3znea 2. Kopun,
CTeneHu U Jorapugmsol. 1 18 18 18
2 | Tema 2. CrenenHas QyHKIIUSL. 1 6 6 6 KonrtponbHas
pabota Ne 3
3 | Tema 3. TTokasaTenpHas (yHKITHS. 1 6 6 6 KoHTpobHas
pabota Ne 4
4 | Tema 4. Jlorapudmuueckas GyHKIHs. 1 6 6 6 KoHTpobHast
pabota Ne 5
Pazpgen 3.
IIpsiMble U MJIOCKOCTH B 1 18 18 18
NPOCTPAHCTBE.




Tema 5. AKCMOMBI CTEpEOMETPUU U

S - 6 6 6 KonTtposnsHas
WX TIPOCTEHIIIHE CIIECTBHUS. paGora Ne 6
6 | Tema 6. IlapannenbHOCTE NPAMBIX U 6 6 6 KoHTponbHas
IIJIOCKOCTEM. pa6ota Ne 7
7 | Tema 7. IlepnieHAMKyAAPHOCTD 6 6 6 KoHTpoIbHas
MPSIMBIX YU INIOCKOCTEM. paGora Ne 8
Paznen 4.
KoopanHaTbl  BeKTOPHI. 7 7 7
g | Tema 8. JlexapTOBBI KOOPIMHATEI U 7 7 7 KoHTpoIbHAs
BEKTOPHI B IPOCTPAHCTBE. paGora Ne 9
Paznen 5.
OCHOBBI TPUTOHOMETPHH. 18 18 12
g | Tema 9. Tpuronomerpuyeckue 6 6 4 KonTposbHas
hopmy- JIBL. pabota NelO
10 | Tema 10. TpuronomeTpuyeckue 6 6 4 KontponsHas
ypaB- HEHUSI. paborta Nell
11 | Tema 11. Tpuronomerpuyeckne 6 6 4 KoHTposbHas
dymK- . pabotaNel2
Pa3znen 6.
MHororpaHHUKH U KpyrJjble TeJia 24 24 20
12 | Tema 12. MHOTOTrpaHHHKH. 6 6 5 Kontpomsaas
paborta Nel3
KonTposbhas
paborta Nel4
13 | Tema 13. Tena BpameHus. 6 6 5 KoHnTposbHast
pabora Nel5
14 | Tema 14. O6BEMBI MHOTOTPAHHUKOB. 6 6 5 KontponbHas
paborta Nel6
15 | Tema 15. OGBEMEI U MOBEPXHOCTH 6 6 S KouTpotbHas
TEJ BpallCHHUS. paGota Nel7
Pasznen 7.
Havana maTtemMmaTn4eckoro 8 8 10
a”Hajuza
16 | Tema 16. Ilpoussonnas u eé 4 4 5 KoHnTposbHas
reOMETPUUYECKUN CMBICIL. pabota Nel8
17 | Tema 17. TlpumeHeHne OPOU3BOIHON 4 4 S KoHTpotbHAs
K HCCJIeI0BaHUIO (DYHKITUH. pa6oTa Nel9
Pazjnea 8. 6 6 8
HMHaTerpaJ u ero npumMeHenune
18 | Tema 18. Uurerpa. 6 6 8 KonrpossHast
pabota Ne20
Pa3nen 9. KomOunaropuka 4 4 4
19 | Tema 19. KomGunaropuxa. 4 4 4 KonrpossHast
pabota Ne21
Pazgen 10. DsemeHTHI Teopun
BePOSITHOCTEI U MaTeMaTHyYe- 6 6 8

CKOM CTATHUCTHUKH




20 | Tema 20. 3HeMUeHTLI TEOpUH KonrponbHas
BEPOSTHO- CTCH. pabora No22
21 | Tema 21. Cratucruka. 3 3 KonTtpossHast
pabora Ne23

117 117 113

Bcero no gucnurminae

347




4.2. Conep:xkanne QuCUHILIMHDI

HaumeHnoBanue pas-
NICJI0B U TEM

Conepikanue y4eOHOTO MaTepHaia, IPaKTUIeCKUE 3aHATHs, CAMOCTOSsITEIbHAs paboTa
oOyJaronuxcs

O0beM
4acoB

'YpOBEHB OCBOEHUS

1

2

Bsenenue

MareMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAIIHOHHBIX TEXHOJOTHSIX U MPAKTHYECKON
nmestenbHOCTH. Lle-

M ¥ 331a49K U3y4eHHsI MaTeMaTHKU Tpu ocBoeHuH crienrainbHocT 38.02.04 «Kommepuus (B
chepe oOcayKrUBa- HUS)».

[

Pazgen 1.
Pa3Butne noHaTus
0 YHciIe

Coneprxkanue yaeOHOro MaTepuana

23
(7/8/8)

Tema 1.
JleiicTBUTENBHBIC
quCIIa.

[{enpie u panoHaNBHBIC yncia. [leficTBuTenbHbIe uncna. [Ipubausicentvie bluUCIeHUS.
\KomnnexcHole uucna. ApudmeTndeckuii KopeHb HaTypainbHOU cTteneHu. Kopens crenenu n>1 u
ero cBolcTtBa. KopHu HaTypaJlbHOM CTe- MEHW U3 YUCia U UX CBOKMCTBA. CTeNeHb ¢ palluOHAIbHBIM
rokasareseM U e€ cBoiicTBa. [lonamue o cmenenu ¢ oeti-

cmeumenvHvim nokazamenem. Ceoucmea cmenetu ¢ 0eticmeumenbHbvlM HOKA3ameleM.

7

[IpakTHyeckue 3aHATUS:

1. KoutponsHas padora Nel (BxoaHo# cpe3) (45 MUHYT).

Pemenne 3aga4 mo teme: «ApudmMernueckue nelcTBus Haj ynciaMu. CpaBHEHUE YHCIOBBIX
BennunH. Haxoxae- Hue npuOnmkEHHBIX 3HAYCHUH BEJTUYMH M IIOTPEITHOCTEN BRIYUCICHUS
(abcomoTHOM M OTHOCUTENBHOM). [TpubIN- )kEHHBIE BEIYMCIICHUS». Pelienne npruKiIaiHbIX 3a1a4.

2. Pemenne 3a4a4 110 TEMCE: «HCJ'IBIC " palluOHAJIBHBIC YU CJIay.

3. Pemenue 3aga4 mo teme: «/leCTBUTEIIBHBIC YHCTIAY.

4. Perenne 3aJa4 Ha BbIYMCIICHUC OECKOHEYHO y'6BIBaIOIJ_[eI71 FeOMeTqueCKOﬁ IMpOrpeCCum.

5. Pemenne 3aJa4 Ha BBIYUCICHHUC apI/I(i)MCTI/I‘ICCKOl"O KOpH:A HaTypaHBHOﬁ CTCIICHHU.

6. Pemmenne 3a/la4 Ha BbBIYHCJICHHUC U CPABHCHUC KOpHeﬁ. Brimonnenue paC‘léTOB C paauKajJlaMU.

7. Pemienne 3a/la4 Ha BBIYHCJICHHUC CTCIICHU C PallMOHAJIBHBIM U Z(eﬁCTBHTCHBHLIM IIOKa3aTcCJICM.

8. Pemenne 3aau Ha mpeoOpa3oBaHus BhIpaKEHHH, coiep kaiiux creneHl. CpaBHEHHE CTENEHEH.
Pewrenue npu-
Ki1aaHbIX 3371a4. KoHTposbHas pabota Ne2 mo Teme: «JleiicTBuTeNbHBIC Yncaay (45 MUHYT).

RRR R R R

CaMocTOosITeIbHAS pa60Ta:

(e}

1. Pemenue 3aJa4 Ha BBIIIOJTHCHUC apI/I(l)MCTI/I‘{eCKI/IX JIeCTBUI HaT YUCJIaMH,; HaXO0XKXIACHUC
HpI/I6J'II/I)KéHHLIX 3Ha4e- HUM BeJIMYUH U HOFpeIHHOCTeﬁ BBIYMCIICHUA (a6COHIOTHOﬁ )41

OTHOCHTCHLHOﬁ); CpaBHCHHEC YUCIIOBLIX BCJIUYNH; PC-




MICHUC ITPUKIIAIHBIX 3a1a4 Ha HpI/IGHI/DKéHHBIe BBIYHMCJIICHHA.

2. Pemienue 3a7ay Ha BRIYUCIICHHE KOPHEH; CpaBHEHUE KOPHEH; BBIITOJHEHHE PACYETOB C
pajuKaIaMu.

3. Pemenue 3aau Ha HaXOXKJACHNE 3HAUCHUH CTETIEHEH ¢ pallMOHAIBHBIMU TIOKA3aTEISIMU;
CpaBHEHUE CTEIEHEN;
MpeoOpa3oBaHus BRIPAKEHUM, COIEPKAIINX CTETICHU.

4. Pemenne npukiaaHbiX 3a7a4. Penienne 3aau Ha mpeoOpa3oBaHue BbIPaKEHH, BKIIIOUAOIINX
apudMeTHIECKHEe
OIEPALNH, & TAKIKE ONEPALUIO BO3BE/ICHUS B CTCIICHbD.

Paznea 2. Kopun,
CTeNeHu M JIora-

pudMBbI.

Coneprkanue y4eOHOTO MaTepHaia

54
(18/18/18)

Tema 2. CreneHHas
byHK- 111,

CrenenHas pyHkuus, e€ cBoiicTBa U rpaguk. Bzanmuo ob6patHbie ¢pyHkunu. PaBHOCHIIbHBIE

YpaBHEHHUS U HEpPaBEH-

crBa. [IpeoOpa3oBanue palnoHaIbHBIX, UPPALIMOHAIIBHBIX, CTENIEHHBIX BbIpaXkeHUN. Perenne
allMOHAJIBHBIX M UPPALMOHATIbHBIX YPABHEHUH U HEPABEHCTB.

6

Tema 3.
Tloxa3aTenbpHas

(byHKITHSA.

[Toka3arenpHas GyHKIUA, €€ cCBOMCTBA U rpaduk. Pemenne nmoka3aTebHBIX YPaBHCHUH U
HepaBeHCTB. CHCTEMBI
[OKa3aTeJIbHbIX YpaBHEHUI U HepaBeHCTB. [IpeoOpa3oBaHue Moka3aTeabHbIX BhIPAKEHUH.

Tema 4.
Jlorapudmuyeckas

GbyHKIHS.

Jlorapudm. Jlorapudm urcina. OcHoBHOE JorapudmMuyueckoe ToxaecTBo. Jlorapudm
[IPOU3BEICHHUS, YACTHOTO, CTe-

[EHU; TIePEeX0]] K HOBOMY OCHOBAaHHMIO. J{eCATUUHBIN U HATYpaJIbHBIN JJOrapu(pMbl, YUCIIO €.
Jlorapudmuueckas ¢pynkius, e€ cBoiicta u rpaduk. [IpeodpazoBanus mpocTeUIINX BhIPAKECHUIA,
BKJTIOUAIONIUX OoTepalnto Jorapud- muposanus. [IpeobpazoBanue orapupMudecKkinx
BhIpakeHul. Pemenue norapudmudeckux ypaBHEHUH U Hepa- BeHCTB. HaxoxaeHue 3HaueHUi
noraprdma 1o Mpou3BOJILHOMY OCHOBaHUI0. JlorapudmupoBanue 1 MOTESHIIMPOBA-

HUE BBIPAKEHUIM.

HpaKTI/IquKI/Ie 3aHATHUA:

9. Pemrenue 3agau no reme: «CreneHHas GyHKLuUs, €€ CBOMCTBA U TpapuK».

10. Pemenue 3amau o teme: «B3anuMHO 0OpaTHBIE (HYHKITHI.

11. Pemenne 3aJ1a4 o Teme: «PaBHOCHIIbHBIE YPpaBHCHHA U HCPABCHCTBA.

12. Pemrenne 3aaa4 110 TEMCE: <<I/IppaL[I/IOHaJ'ILHLIe YpaBHCHHA U HCPABCHCTBA).

e




13. Pemienue npuKIaaHbIX 33/1a4.
KonTposbHast pabota Ne3 no teme: «CrenenHast pyHKius» (45 MUHYT).

[

14. Pemenwue 3amau o teme: «llokazatensHas QyHKIHS, €€ CBOMCTBAY.

15. Pemmenne 3agau no teme: «IlokazarenpHast QyHKIMS U rpaduk».

16. Pemenrie nmokas3aTeiabHbIX ypaBHEHUH

17. Pemienue noka3aTeabHbIX HEPABEHCTB.

18. Pemenwue 3amau mmo teme: «CHCTEMBI IIOKA3aTebHBIX YPaBHEHUHN 1 HEPABCHCTB).

19. Pemenue mpuKIIaaHBIX 33/1a4.
KonrtponbHas pabota Ne4 o teme: «IlokazatenbHas QyHkuus» (45 MUHYT).

R RRR R

20. Pemenne 3amau o teme: «Jlorapudmer. Haxoxaenue 3Hauennii jorapudma mo
[TPOU3BOJIEHOMY OCHOBAHMIO.
[lepexon oT 01HOrO OCHOBaHMS K ApyroMy. Beruncnenue norapugmon. CpaBHeHHE J0rapu(pMOB.»

21. Pemrenune 3a1a4 o teme: «I[lepexo oT 0JHOTO OCHOBaHUS K Ipyromy. Berauciienne
nmoraprudmoB.»

22. Pemrenune 3a1a4 1o teme: «CpaBHEHHUE JIOTapU(PMOB.»

23. Pemenue 3amau o teme: «CBoiicTBa jorapudmoB. [lecaTnunbie U HATypaidbHBIC JJOTapu(PMBD».

24. Pemenue 3ana4 1o teme: «Jlorapudmudeckas GpyHkiums, e€ CBOWCTBA U TPaPUK».

25. Pemmienne norapudpmMuueckux ypaBHeHu#. JlorapudmupoBaHue M IOTEHIIMPOBAHNE
BBIPAKCHUM.
Pemenue npocreimmx J1orapupmMuIecKiux HepaBeHCTB.

S

26. [IpeoOpa3oBaHus MPOCTEHIINX BIPAKEHUH, BKIFOUAIOIINX OTICPAIMIO BO3BECHUS B CTCIICHb
W OTIepaInIo JIO-

rapudMUpoBaHus. Pemenne npukiaIHbIx 3a1ad.

KonTpoisHast pabora Ne5 o teme: «JIorapupmudeckas pyHkius». (45 MUHYT)

CamMocTosTenbHas pa60Ta:

18

1. Pemienne 3aJa4 Ha BBIYUCIICHUC 3HAYCHMH CTEIICHEH ¢ palHnOHAJIbHBIMH IIOKA3aTCIISIMU
CPaBHCHUC CTeHeHeﬁ; Hp606paSOBaHI/IH BBIpa)KeHHﬁ, coacpiKallnX CTCIICHH.

2. BrlnonHeHHne MpakTH4ecKuX MOCTPOCHHH Ipa)MKOB CTETICHHBIX, TOKA3aTeIbHBIX U
norapu(MuUUecKuX GyHKIUH.

3. Pemenne 3aJaa4 Ha r[peo6pasoBaHI/Ie BBIpa)KeHHﬁ, BKIIOYArOmnux apI/I(l)MeTI/I‘leCKI/IC onepanunu, a

TAKXKC OIICPAIUIO

BO3BCACHHSA B CTCIICHb U OIICPALIUTO J'IOl"apI/I(I)MI/IpOBaHI/IH C IPUMCHCHHUEM CBOMCTB CTEIICHH C
allMOHAJIbHBIM IIOKa- 3aTE€JIEM U CBOMCTB J'IOl“apI/I(I)MOB.

4. Pemennie 3aJla4 Ha HaX0XKJIeHHE 3HaUCHUMN norapn(bMa I10 TTPOMU3BOJIBHOMY OCHOBAHMHIO,




Iepexo OT OAHOI'O OC-

HOBaHUSA K IPYTOMY; BBIYHCIICHHE JIOTaprU(PMOB; CpaBHEHHE JIOTapu(PMOB; TorapuMupoBaHue U
[MOTEHIUPOBAaHUE
BBIPAKCHUM.

5. Pemmenne paimoHanbHbIX, HPPAIIMOHAIBHBIX, TOKA3aTEIbHBIX, JOrapu(MUIECKUX YPAaBHEHUH.
OcHOBHBIE TIpHE-
MBI UX PEIICHHS.

6. Perenne mpocTeHImx CUCTEM ypaBHEHUH C IByMsI HEM3BECTHBIMHU.

N

7. Ucnonp30BaHue CBOMCTB U rpagukoB (GYHKINN MPU pelieHnu ypaBHeHui. M300paxenue Ha

KOOPAMHATHOM IIJIOCKOCTH MHOYKECTBA PEIICHHI YPABHEHUN C ABYMsI IEPEMEHHBIMH U UX CUCTEM.

|

8. Periennie cucteM HEpaBEHCTB C OJTHOHM TIEPEMEHHOM.

9. Hcnonb30BaHme CBOWCTB M TpadMKOB (DYHKIIHIA TIPU pEIICEHUN HEPABEHCTB.

10. Pemrenne HepaBEHCTB METOJIOM HWHTEPBAJIOB.

11. Pemenuie mpocTelmmx noka3aTebHbIX HEPABEHCTB.

12. Pemenrie mpocTeUMX Jorapu(MIUIECKUX HEPABEHCTB.

A

Pa3nen 3. [Ipsimble
1]

MJIOCKOCTH B MPO-
CTPaHCTBE.

Coneprkanue yaeOHOTO MaTepuaa

54
(18/18/18)

Tema 5. AKCHOMBI
CTEPEO- METPUHU U
X IIPOCTEUIIINE
CICACTBHSL.

OCHOBHBIE MOHATHUS CTEPEOMETPHUH (TOUKA, IPsIMast, INIOCKOCTh, MPOCTPaHcTBO). CylllecTBOBaHUE
[JI0CKOCTH, MPO-

XOJISIIeH yepe3 TaHHYIO MPSAMYIO U JaHHYI0 TOUKy. [lepeceuenue npsiMoil ¢ miIoCKOCThIO.
Cy1iecTBOBaHKE IPSIMOH, MMPOXOIALICH Uuepe3 TpH 3a1aHHble ToukH. Pa3druenne npocTpancTBa Ha
11Ba MOJYNpOoCTpaHCcTBa. B3aumMHoe pacro- J0KeHue AByX MPsIMBIX B IPOCTPAHCTBE.
[lepecekaromuecs, napauieIbHbIe U CKPELTUBAIOIIUECS MPSMBbIE. YTOII

MEX 1y MPSMBIMH B IIPOCTPAHCTBE.

Tema 6.
[TapaienbHOCTD
[IPSIMBIX U
[1JIOCKOCTEM.

[lapannensHble npsiMbie B IpocTpancTBe. [Ipu3Hak napamienbHoCcTH IpsMbIX. [Ipu3Hak
MapajuIebHOCTH MPSMON U

ockocTH. [Ipu3Hak nmapamienbHOCTH 10ckocTel. CylnecTBOBaHHUE MIIOCKOCTH, TapAJIIEIbHOM
MaHHOM MI0cKo- cT. CBOWCTBA MapalljieNbHbIX MIockocTel. ['eomeTpruueckoe npeodbpazoBaHue
[IPOCTPAHCTBA: MapaljIeIbHbIN Te-

pEHOC, CHMMETPHSI OTHOCUTENBHO TI0cKoCTH. [lapannensHoe npoektupoBanue. [lnomans
OpPTOTOHANILHOM MPOEK- IIMU MHOTOYTOJIbHUKA. 300paskeHne mpoCTpaHCTBEHHBIX (DUTYp Ha

TIJIOCKOCTH.




Tema 7.
[lepnieHuKyIsap-
HOCTb MPSAMBIX U
[1JIOCKO- CTEH.

[lepnieH UK YIISIPHOCTD NPSIMBIX B IPOCTpaHCTBE. [Ipu3HaK NeprneHaAuKyISpHOCTH IPSIMOU U
riockocTu. [locTpoe- HUe neprneHUKYISApHBIX PAMON U MIockocTH. CBOMCTBa
[EPIECHIUKYISIPHBIX NIPSAMOU U ITIOCKOCTH. [leprienau-

KYJIsIp U HAKJIOHHAs1. PacCTOsIHME OT TOYKM 10 INIOCKOCTHU. PaccTosiHue OT IpsiMOii 10 TUIOCKOCTH.
PaccrosiHre Mex- Iy napajuleIbHbIMU IUIOCKOCTAMU. PaccTosiHre MeX 1y CKPEIMBAIOIIIMHUCS
psiMbIMU. Teopema o Tpex nepneHau- Kyispax. [IpusHak nepneHuKyIsipHOCTH IIJIOCKOCTEH.
Yroa Mmexay npsaMoi U IJI0CKOCThIO. JIByrpaHHbIi yroJl.

JIMHENHBIN yroJl ABYrPaHHOTO yIJIa. YT0JI MEXIYy IIIOCKOCTSIMHU.

[TpakTHyeckne 3aHATHS: 18
27. PemreHune 3a1a4 1o TeMe: «AKCHOMBI CTEPEOMETPHUH U UX TIPOCTCHUIIINE CIICACTBHSI. 2
28. Pemrenue 3a1a4 no teme: «IlapamiensHOCTh MPSIMBIX | IIOCKOCTEH. M300pakeHue 2
[TPOCTPAHCTBEHHBIX (PUTYP HA IJIOCKOCTH.»

29. Pemrenue 3a1a4 no teme: «l[lapaiensHoe MPOSKTHPOBAHUE H €T0 CBOMCTBA.» 2
KoHuTpossHast padota Ne 6 1o Teme: «AKCHOMBI CTEPEOMETPHH U MX TIPOCTEHIITHE CIICACTBHSI.

30. Pemmenne 3amad o teme: «llepneHIUKYISIPHOCTD MPSIMBIX M TIIOCKOCTEH. ) 2
31. Pemenue 3amau o teme: «Teopema o Tpéx nmepnenaukynsapax. [lepnenaukynsp u HakIOHHAsS 2
K TUIOCKOCTH.»

32. Pemenue 3aad mo teme: « YTo MEXIy MPSIMOU U TIFIOCKOCTHIOY. 2
KonTtponbHas padota Ne 7 o Teme: «IlapamienbHOCTh NPSAMBIX U TTIOCKOCTEI.

33. Pemenue 3a1a4 1o teme: «PaccTosHEE OT TOYKH JI0 TUIOCKOCTH, OT MPSIMO¥ JI0 TNIOCKOCTH, 2
pacCcTOsTHHE MEXTY

[JT0CKOCTSIMID)

34. Pemenue 3a1a4 o teme: «PaccTosiHue MKy CKPEIUBAIOIIMMUCS TPSIMBIMHU, MEXKILY 2
[TPOU3BOJIEHBIMU (UTY-

pamMu B IPOCTPAHCTBE.»

35. Pemenue 3ama4 o teme6 «OpTOroHaaIbHOE MPOCKTUPOBAHHKE. ) 2
KonTpospHast pabota Ne8 mo teme: «IleprneHauKyIsIpHOCTD MPSMBIX M IUIOCKOCTEH».

CamocTosTenpHas pabora: 18
1. Pernenue 3a1a4 Ha MPUMEHEHHE TPU3HAKOB B3aUMHOTO PACTIOJIOKEHHS MPAMBIX; HAX0XKICHUS 3
yrJIa MEXIy Tpsi-

MBIMU, OTIPEJIeNIEHHE B3aHMHOTO PACTIONIOKEHUE MPSIMBIX U TIIOCKOCTEH.

2. Perenuie 3a1a4 Ha onpeieNieHHe U HaX0XkIeHHE IEPIEeHANKYIsIpa U HAKJIOHHOM K MIOCKOCTH U 3

yTJ1a MEXTy
[IPSIMON U TUVIOCKOCTBIO; HA IPUMEHEHHE TEOPEMBI O B3AUMHOM PACIIOJI0KEHUH MPSMON 1

TIJIOCKOCTH.
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3. Pemrenue 3aay Ha IpUMEHEHHUE TEOPEMBI O TPEX NEPIECHANKYIAPaX K HAXOKICHUIO
[PACCTOSIHUN U OTPE3KOB.

4. Pelenue 3a1a4 Ha IpPUMEHEHNE IPU3HAKOB U CBOMCTB MapaUIeIbHBIX U MEPIEHIUKYISIPHBIX
MJIOCKOCTEH;, BBI-
UM CJICHUC PACCTOAHUA OT TOYKH N0 IJIIOCKOCTHU, OT HpﬂMOfI 10 IIJIOCKOCTH.

5. Perienue 3a1a4 Ha paccTOSTHUS MEK/Y TUIOCKOCTSIMU, MEXK/1Y CKPELIMBAIOIIMMUCS NPSIMbIMHU,
MEKy ITPOU3-
BOJIbHBIMU (PUT'YpaMU B IPOCTPAHCTBE.

6. IIpuMeHsTH napauenbHOE IPOSKTHPOBAHKE U €r0 CBOMCTBA, TEOPEMY O IIJIOIIAAN
OpPTOTOHAJILHOM MPOEKIIMHA MHOTOYT OJIbHUKA.

7. [IpuMeHsITh B pelIeHUH 3a7]a4 B3aUMHOE PACIIOJI0KEHNE MPOCTPAHCTBEHHBIX (QUTYD IS
[MOCTPOCHUS CEYEHUI
MHOT'OI'PaHHUKOB YU HAXOXACHHIO YIJIa MCXKIY HpHMOﬁ 1 MJIOCKOCTBIO, MCKTY IJIOCKOCTIAMMU.

Paznen 4.
KoopanHatsl u
BEKTOPbI.

Conepkanue y4eOHOTO MaTepHaia

21
(7117

Tema 8. JlexkapToBbI
KOOp-

TMHATBI U BEKTOPHI
B IIPO- CTPAHCTBE.

JlexkapTOBbI KOOPAUHATHI B TpocTpaHcTBe. [IpsiMoyroibHas (1ekapToBa) cucteMa KOOpAWHAT B
[IPOCTPAHCTBE.

Dopmyra pacCTOSHUS MEXKIY ABYMs Toukamu. KoopauHaTsl cepeluHbl 0OTpe3Ka. Y paBHEHHS
cdepsbl, mIocKoCcTU U psaMoii. DopmMyra paccTosSHUS OT TOYKHU J0 IIOCKOCTH. Mcnonb30Banue
KOOpJIMHAT MPH PEIICHUH MaTeMaTH4e- CKUX U MPUKIATHBIX 3a7a4. BEeKTOpbI B IPOCTpaHCTBE.
[Tonsitue Bexkropa. Koopaunatel BekTopa. Moynb BekTopa. PaBeHCTBO BekTOpoB. CliokeHue
BEKTOPOB. Y MHOKEHHE BEKTOPA HA YKCJIO. YTOJI MEXy IByMs BekTopamu. [1po- exius BekTopa
Ha ock. CkalsipHO€ Ipou3BeieHne BeKTopoB. KoiutnHeapHbie BEeKTOphI. Pa3iioxkeHune BeKkTopa 1o
HarnpaBiieHUsAM. PaznoskeHue BeKTopa Mo AByM HEKOJUTMHEapHBIM BekTopaMm. KoMinanapaeie
BEeKTOpHL. Paznoxe-

HUE BEKTOpa M0 TPEM HEKOMIUIaHAPHBIM BeKTOpaM. Mcronb30BaHNE BEKTOPOB MPHU PELICHUH
MaTeMaTHYEeCKUX M MPUKIIAIHBIX 3a/1a4.

7

HpaKTI/IquKI/Ie 3aHATHUA:

36. Pemenue 3a1au no Teme: «/lekapToBbl KOOPIMHATEI B IPOCTPaHCTBE». BekTopHOE ypaBHEHUE
[IPSIMOM U TUIOC-
KOCTH»

37. Pemenue 3aj1a4 o teme: «l/cnoap3oBaHue BCKTOPOB IPU JOKA3aTCIILCTBE TCOPEM

CTCPCOMETPUN.
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38. Permenue 3a1a4 1o teme: «YTodl MEXKAY CKPEIMBAIOIIMMHUCS IPSIMBIMU. YTOJI MEX]Ty IPSIMON 1
1 IJIOCKOCTBIO.
Y103 MEXy TUIOCKOCTSIMI.
39. Pemenne 3amau no teme: «Ilnomans opToroHaaIbHON MPOoeKIuu. BEeKTOpHI B IPOCTPAHCTBE. 1
40. Pemenwne 3ama4 o teme: «Bekropsl. JlelicTBust Hax BekTopamu. Pa3ioxkeHne BeKTopa 1o TpémM 1
BekTopam. Pac-
CTOSIHHE MEXAY TOUKaAMU.»
41. Pemrenue 3aay mo teme: «JlecTBuUs ¢ BEKTOpamu, 3aJJaHHBIMU KoopauHaTaMu. CKalsipHOe 1
[pPOU3BEACHNUE BEK-
TOPOB»
42. Pemenwne 3a1a4 Ha TeMY: «YpaBHEHHE TUIOCKOCTH. ) 1
KonTponbsHast padota Ne9 mmo teme: «JlekapToBbl KOOPAUHATHI B BEKTOPBI B MPOCTpaHCcTBE» (45
MUHYT).
CamocTosTenbpHas pabora: 7
1. Pemienue 3a7a4u Ha IEHCTBUS C BEKTOPAMU; HAX0XKJIEHUE PACCTOSIHUSI MEXKAY IBYMSI TOUKAMHU. 1
2. Pemenue 3a1a4 Ha KOOPAMHAT CEPEIUHBI OTPE3KA, PACCTOSHUS OT TOYKHU A0 TUIOCKOCTH. 1
3. Pemenuie 3aau Ha MCMOIb30BaHUE KOOPAMHAT NP PEHICHUH MaTEMaTHUYECKUX U MPUKIIAIHbBIX 1
3a/ad.
4. Perienue 3a7a4 Ha HAX0XKJCHUE CYMMBI U Pa3HOCTH BEKTOPOB. 1
5. Perenue 3ama4 Ha yMHOKEHHSI BEKTOPA Ha YHCIIO0, CKATSIPHOE MPOU3BEACHNE BEKTOPOB. 1
6. Pemenuie 3a1a4 Ha pa3yioskeHHUE BEKTOPA MO TPEM HEKOMITJIAHAPHBIM BEKTOPAM.. 1
7. Perienuie 3a1a4 Ha MCIOJIb30BaHNE BEKTOPOB MIPH PEIICHUN MAaTEMAaTUYECKUX U MTPUKIATHBIX 1
3a/1a4; Mpu J0Ka3a-
TEJIbCTBE TEOPEM CTEPEOMETPHUH.
Pa3nen 5. OcuoBbl (Conepkanue yaeOHOTO MaTepuaa 48
TPUTOHOMETPHH. (18/18/12)
OcHoBBI TpUroHoMeTpuu. Pannannas u rpagycHas Mepa yria. BpamarensHoe apmkenue. CuHyc, 6
KOCUHYC, TaH-
IEHC, KOTAaHT'€HC ITPOU3BOJIbHOTO yriia. Paguannas Mepa yria. CuHyc, KOCUHYC, TAHT€HC U
Tema 9. KoTaHreHc yrcia. Oc- HOBHbIE TPUTOHOMETPHUECKHE TOXKAECTBA. [Ipeobpazosanus npocmeiuiux
TpuroHomerpuye- |mpuconomempuueckux evipadxceHuu. TpuroHomeTpudeckue ToxaecTsa. @opmyiisl npruBeIeHUs.

ckue (GopMyIIbl.

DopMyIIbI CII0KEHUS: CUHYC, KOCUHYC U TAHT'€HC CyM- MBI M Pa3HOCTH JBYX YIJIOB. DOpPMYIIbI
YIBOCHHUS: CHHYC U KOCUHYC JABOHHOTO yria. @opmyibl moioBuHHOrO yria. [IpeobpasoBanus
CYMMBI TPUTOHOMETPUYECKUX (DYHKIIMH B IPOU3BEICHUE U POU3BEACHUS B CyMMY. Bripaxenue
TPUTOHOMETPUUYECKUX (QYHKIUH Yepe3 TAHT'€HC MOJIOBUHHOTO apryMeHTa.
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Tema 10.
Tpuronomerpu-

UCCKUC YPABHCHUA.

Tpuronomerpuueckue ypasHeHus. Popmysbl pelieHUsI TPUTOHOMETPUYECKUX YPaBHEHUM.
[IpocTenmme TpUroHo-

METPUYECKUE YPABHEHUS. APKCUHYC, APKKOCUHYC, GPKMAH2EHC Yucad. TpUrOHOMETpUYECKHE
HepaBeHCTBa. [IpocTeinime TpUroHOMeTpuYeCKue HEPaBEHCTBA.

Tema 11. Tpuronomerpuveckne GyHKIMH UX CBOICTBA U rpaduk. OOpaTHBIE TPUTOHOMETPUYECKHE 6
Tpuronomerpu- (byHKINH.
yeckrne QyHKIUH.
[TpakTHyeckne 3aHATHS: 18
43. Pemenwne 3ama4 1o teme: «Pannannas mepa yria. [ToBopoT TOUKH BOKPYT Hadaina KOOPAWHATY. 2
44. Pemenue 3aay no teme: «OmnpeneneHue CuHyca, KOCUHyca U TaHT€HCa yriia. 3HaKu CUHYca, 2
KOCHHYCA U TaH-
rerca. 3aBUCHMOCTD MEX]Ty CHHYCOM, KOCHHYCOM M TaHT€HCOM OJTHOTO H TOTO )K€ yIJiay.
45. Pemenwne 3a1a4 o teme: «TpuroHomerpudeckue Toxaectsa. CHHYC, KOCHHYC M TaHT€HC 1
yIJIoB o U — o. Pop-
MYJIIBI CITOJKEHHSL.».)
46. Pemnenue 3a1ay 1o teme: «CUHYC, KOCUHYC M TaHT€HC ABOMHOTO yria. Cunyc, KoCuHyc u 1
maneenc nolo8UHHO20
yenay.
47. Pemmrenue 3anay o teme: «IIpeoOpa3zoBanusi CyMMBI TPUTOHOMETPUUYECKUX (DYHKITUN B 1
npousBeaeHue. [IpeoOpa3zoBaHue Mpou3BeieHUsI TPUTOHOMETPUYECKIX QYHKIUI B CyMMY».
48. Pemenue 3aau no teme: «lIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (HOPMYIT K 1
peoOpa30BaHUIO CIOXK-
HBIX TPUTOHOMETPUYECKUX BhIpakeHu». KonTponbHas padorta Nel( mo Teme:
«TpUrOHOMETPHUYECKHE TOXKAeCTBaY. (45 MUHYT).
49. Penrenue 3aau 1o teme: «YpaBHEHHUE COS X = a. APKKOCUHYC YuUca. » 1
50. Pemenue 3ama4 o teme: «YpaBHEeHHUE SiN X = a. ApKCunyc yuciax. 1
51. Pemenue 3aau no teme: «YpaBHeHus tg X = a, ctg X = a. Apkkomaneenc u apkmaueeHc 1
uucnay.
52. Perienne TpUroHOMETpUUYECKUX YPaBHEHUH. 1
53. [IprMeps! pereHus NpoCTeNINX TPUTOHOMETPHUECKIX HEPABEHCTB. 1
KonTposbHas padota Nel1 o teme: « TpuroHoMeTpruecKiue ypaBHEHHUS U HepaBeHCTBay. (45
MUHYT).
54. Pemenue 3a1a4 o teme: «O01acTh ONpeesieHusl © MHOXKECTBO 3HAUCHHUH 1

TPUTOHOMETPUUYECKUX (PYHKLIUH.

YETHOCTB, HEUETHOCTD, IEPUOIUYHOCTH TPUTOHOMETPHUECKUX (QYHKIUI.
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55. Pemenne 3aga4 o teme: «CBoiicTBa pyHKIMU y =SIN U X Y=COS X U €€ rpaduK». 1

56. Pemenue 3anau o teme: «CBoiicTBa GyHKIMI Y=1g X, Y=Ctg X 1 ux rpadux». 1

57. Pemenne 3anau no teme: «OOpaTHbIe TpUroHOMETpHUueckre GyHkunn». KonTponsHas padora 1

Ne12 o teme: «Tpuronomerpudeckue GyHkium». (45 MUHYT).

CamocrosiTensHas paboTa: 12

1. Pemienue 3a1a4 Ha IPUMEHEHHUE PaIMAHHOTO METO/1a U3MEPEHHUSI YIJI0B BpalllEHUS U CBSI3b C 2

rpaayCHON MEpOil.

2. Pemenuie 3aa4y Ha ipeoOpa3oBaHUE TPUTOHOMETPUIECKUX BBIPAKEHH C TPUMEHEHHEM 2

TPUTOHOMETPHUYECKIX

bopmy.

3. Pemenuie 3a1a4 Ha MpUMEHEHHE TPUTOHOMETPUUYECKUX (POPMYI: OCHOBHBIE 2

TPUTOHOMETPHUUYECKUE TOXKIAECTBA,

hopMyIel IpUBECHUS, (POPMYIIBI CIIOKEHHS, YIBOCHHUS, TPEOOpPa30BaHUS CyMMBbI

TPUTOHOMETPUUECKUX (PYHKIINN B MPOU3BEACHUE, TPeoOpa3oBaHUE MPOU3BEACHUS

TPUTOHOMETPUYECKUX (QYHKIIUI B CYMMY.

4. Pemenue 3a1a4 Ha BbIUMCIICHUE apKCUHYCA, ApKKOCHHYCA, apKTaHTeHca YKca. 2

5. Pemrenne TpUroHOMETPUYECKUX YpaBHEHUH. 2

6. Pemenne mpocTelmx TPUrOHOMETPUUECKUX HEPABEHCTB. 2
Paznen 6. Muoro- |CoaepxaHue yueOHOTo MaTrepuana 68
rPAHHUKH U (24/24/20)
KpYIJible TeJia.

Muororpannuk. [Ipusma. Onpeenenne MHOTOrpaHHuKa. Bepiuael, pedpa, rpanu 6

Tema 12.
MHOTOTpaHHUKH.

MHOTOrpaHHHKa. Pa3BepTka.

MHoTOorpaHHbIe yriibl. BeIMyKIIbIe MHOTOTpaHHHKH.

[Tpu3ma, e€ ocHOBaHUE, OOKOBBIE pEOpa, BbICOTA, OOKOBAst HOBEPXHOCTH. [IpsMas n HakIOHHAs
npusMma. [IpaBuiie- Hast npusma. [lapamnenenunen. Ipsmoyroneaeiii mapamienenumnen. Kyo.
@dopMyIbl IIIOIIAIU TOBEPXHOCTH Ky0a, Mapaiesenunesia, NpsMoyrojibHOTO Hapajule/IenuIe/ia,
npusMmsl. [Iupamuna. [lupamuna, e€ ocHoBaHue, OOKOBBIE pEOpPa, BEICOTA, OOKOBAs MOBEPXHOCTb.
[IpaBunbHast mupamuaa. YcedeHHas nupamua. TpeyroiapHas nmupamuia. Terpasap. Teopema
Oitnepa. @opMyIbl IIIOMIAIN TOBEPXHOCTH MUPAMUJIBI.

CummeTpus B MHOrorpanHukax. CeyeHuss MHOTOIpaHHHUKOB.

CummeTpuu B KyOe, B mapajuiesienuiese, B npusme u nupamuae. Ilonstue o cumMmMmerpun B
pOCTpaHCTBE (1IEH- TpajibHasA, 0ceBas, 3epKaybHas). [IpuMepsl cuMMeTpuii B OKpy»KarolieM Mupe.
Ceuenus Ky0a, MIPU3MBbI U IUPAMU-

bl [IpencTaBienye o MpaBUIBHBIX MHOTOIPaHHHUKAX (TETpa’ip, KyO, OKTadAp, J0AeKadp U
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MKOCadIp).

Konyc. DnemenTs koHyca. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTH, 00pa3yroIias, pa3BépTKa. 6
Tema 13. Tena OceBbie cCeUCHUS
BpAILICHUS. 1 CEUCHMS, TapajlieIbHbIE OCHOBAHUIO. Y CEYEHHBIN KOHYC. Pa3BepTka yCe4eHHOro KOHYyca.
CeueHusi yceUeHHOT0 KOHYca mi1ockocThio. Lununap. OcHoBaHue, BbIcOTa, OOKOBast
MOBEPXHOCTh, 00pa3yromas, pa3BEépTka. OceBbie CEUCHUS M CEUCHHUSI, TapalieIbHbIE OCHOBAHMUIO.
Buael unuHapa.
Tema 14. O66EMBI  |O0BEMBI Ten. OO0BEM U ero u3mepenue. [lonstue 06 o6véMe Tena. [Togodue Ten. OTHOIIEHHE 6
MHOTO- TPaHHUKOB. [[IJIOLaAeH U 00BE- MOB MOAOOHBIX Tea. DopMyibl 00beMa KyOa, IPsIMOYTOJIBHOTO
napajuiesienuneaa, Npu3Mbl, TUPAMUIBL.
Tema 15. O6bémbl 1 |O0BEM 1 ero uzmepenue. [lonstue 06 06véMe Tema. [lomooue Ten. opmysel oObeMa UIUHAPA U 6
[10- BEPXHOCTH Tell [KoHyca. Popmy-
BpAaIlICHHUS. JTBI TJIOIIA/IM TIOBEPXHOCTH IIIIIMHAPA U KoHyca. @opMyibl 00beMa 11apa, yacTei mapa u
romany chepsl. MHTE- rpanbHas popmyna oobéma.
[IpakTrueckue 3aHATHS: 24
58. Pemenue 3amau o teme: «/[Byrpannsiii yron. TpéxrpaHHslii 1 MHOTOTpaHHbBIC yIuibl. [Ipu3Mma. 2
300paxeHus
MpU3MBbI U TocTpoeHue e€ ceueHuid. [Ipsamas npusma. [Ipusma, e€ ocHoBaHue, O0KOBBIE pEOpa,
BBICOTA, OOKOBAsi MOBEPXHOCT. [IpsiMas u HakinoHHas npusmMa. [IpaBunbHas npusmay.
59. Pemenue 3aaau no reme: «llapannenenunen. [IpsmoyronsHsiii napamienenunen. Kyo. 2
60. Pemenue 3aaau mo teme: «PopMybl IIIOMIAANA TOBEPXHOCTH Tpu3Mbl». KoHTpoapHas paboTa 2
Nel3 o Teme:
«[Ipr3may. (45 MUHYT).
61. Pemmienue 3aaau no teme: «llupamuna, e€ ocHoBaHue, 60koBbIe pEOpa, BbIcOTa, OOKOBas 1

[MOBEpXHOCTH. [Ipa-

BHUJIbHAs IMMpaMHa. HOCTpOeHI/Ie MUpaMUuJibl 1 €€ IJIIOCKUX CEUCHUM.»
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62. Pemienue 3ama4 no Teme: «YceuenHas nupamuza. [Ipasmnbnaas mupamuaa. opmyinbt
[1JIOIAIU [TIOBEPXHOCTU
mupamu s, Kontposbaas padora Nel4 no teme: «Ilupamugay. (45 munyr)

63. Pemrenue 3aaa4 no teme: «{umuaap. OcHOBaHUE, BRICOTA, OOKOBasI IOBEPXHOCTH,
oOpa3yrommas, pa3Béprka. Bunsl numaapa. CedyeHne MIUITUHAPA IIOCKOCTIMI.

64. Pemenue 3amay o teme: «iIeMEeHThl KoHyca. OCHOBaHUE, BHICOTA, OOKOBasi IOBEPXHOCT,
oOpa3yrommas, pas-

BEpTKa. CeueHne KOHyca MIIOCKOCTIMU. Y CEUeHHBIN KOHYC. Pa3BepTka yceueHHOTO KOHyca.
CedeHns YCEUSHHOTO KOHYCa TIOCKOCTBION.

65. Pemrenue 3a1a4 o Teme: «BrircanHas ¥ OMTUCaHHAS TPU3MBI, TUPAMUIBD).

66. Pemmenne 3amau o teme: «lIllap. Ceuenne mapa miockoctsio. CHMMETpHS IIapay.

67. Perrenne 3a1a4 o Teme: «KacaTenbHas I0CKoCTh K miapy. [lepecedenne qyx chepy.

68. Pemenue 3a1a4 no teme: «BrnuycaHHbIEe U ONTMCAHHBIE MHOTOTpaHHUKHU. O MOHSTUU TEJA U €r0
MMOBEPXHOCTH B

TEOMETPHUI.

KonTponsHast pabota Nel5 mo teme: «Tena Bpamenus». (45 MUHYT)

R

69. Pemenue 3amau o teme: «llorstue 00pémMa. OOBEM IPAMOYTOJIBHOTO MapajuIeenuIe/a.
O0BEM HAKJIOHHOTO
MapasuieNeIHIea.

70. Pemenue 3amau o teme: «O0bEM npusmbl. PaBHoBenukue tena. O0béM nmupamuisl. O0BEM
yCEUEHHOM nupa-
MUJIBI.

71. Pemenue 3anay no teme: «O0bEMBI MOM00HBIX Te». KoHTposbHas pabota Nel6 mo Teme:
«OO0BEMBI MHOTO-
rpaHHUKOBY. (45 MUHYT)

/2. Pemienue 3aaa4 no teme: «O0béM nunuHapa.O0bEM KOHYyCay.

73. Pemenue 3aaa4 no teme: «O0bEM mapa. O6bEM 11apoBOro CErMEHTa U CEKTOPAY.

74. Pemenue 3ama4d 1o teme: «llnomaas 60KOBOM MOBEPXHOCTH IIUITHHAPAY.

75. Pemenue 3agau no teme: «Ilnomiaap 60KOBOM MOBEPXHOCTH KOHYCA.)

76. Pemmenue 3amau no teme: «Ilnomanas cepnr.»

/7. Pemnenue 3aau no teme: «llnomanp cheprl. O0bEM mapa». Konrponbhas padora Nel7 no
TeMe: «llnomans
MOBEPXHOCTU M 00BEMBI TeJ BpateHus». (45 MunyT).

N R Rk R~

CaMocTOSITeIIbHAS pa60Ta:
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. Pemenue 3ala4 Ha pa3/iIn4uc BUJJ0B MHOI'OI'PaHHUKOB; UX I/1306pa)KeHI/IC.

. Iloctpoenue ceuenus, pa3BEPTKU MHOTOTPAaHHHUKOB.

. Pemrenue 3aau Ha paccMOTpEHUE BUJOB CHMMETPHI B IIPOCTPAHCTBE.

. Pemenue 3aa4 Ha CUMMCTPHUIO TCJI BpalllCHUSA U MHOTOTPaHHHKOB.

. Pemenue 3ala4 Ha BBIYMCJIICHUC IJIOAAN ITOBECPXHOCTU MHOT'OI'PAaHHUKOB.

. Pemenue 3ala4 Ha BBIYHCJIICHUC IJIOAAN TOBEPXHOCTHU TCJI BpalllCHUS.

. Pemenue 3aa4 Ha BBIYHCJIICHHUEC 3JICMCHTOB MHOTOI'PAHHHUKOB.

. Pemenue 3ala4 Ha BBIYMUCIICHUC 3JICMCHTOB TCJI BpalllCHUS.

OO (N[OOI [W[ N

. Pemrenue 3aay Ha BBIYUCIIEHNE TUIOMIANER U OOBEMOB TEII.

NINININEINNIDNIDN

Pa3znen 7. Hauaga
MATEeMATHYECKOIr 0
aHaAJIN3a

Coneprxanue yaeOHOTo MaTepuana

26
(8/8/10)

Tema 16.
[IponsBoHas u eé
FeOMETPUYECKUI
CMBICII.

[lonsiTHe 0 Mpou3BOAHON PyHKIIMY, €€ TeoMeTpUUYeCKUil U (PU3NUEeCKUl CMBICI. Y paBHEHHE
KacaTelbHOU K rpadu-

Ky GyHkun. [Ipon3BogHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHHS, YaCTHOTO. [Ipon3BOAHEIE
OCHOBHBIX dJIEMEHTAPHBIX PyHKIMH. [Ipouszsoonsvie 06pammuoll yHKyuu u KOMROIUYUU OAHHOU
@DYHKYUU C TUHEUHOU.

4

Tema 17.
[[pumeneHnne
[MPOM3BOJHOMN K
HCCIIE0- BAHUIO

(b yHKIIHHN.

[IpomexyTku MOHOTOHHOCTU GyHKIMH. Hanbosbiiee 1 HauMeHblIee 3HaYeHUsT GyHKLINN Ha
[IPOMEXKYTKE. DKC- TPEMYMBbI (PYHKIIHH.

Bropas npousBoHas1, ee reoMeTprUUecKuii U ¢puzndeckuii cmbici. HaxoxaeHue ckopocTH ajs
rpolecca, 3a1aHHo- 1o Gopmyioit u rpaduxom. [Ipumepsl HCTIOIB30BaHMS TPOU3BOIHOM IS
HaX0XJACHUS HaWIY4Ilero peleHus B MPUKIAIHbIX, B TOM YUCIIE COLMAIbHO-3KOHOMHYECKHUX,
3a/1avax.

HpaKTI/I‘IeCKI/Ie 3aHATHUA:

78. Pemenue 3aaau no teme: «I[IpousBoanas. [IpousBoanas creneHHON (QyHKIIMH. )

-

79. Pemenue 3aaau no teme: «lIpaBuna nuddepennupoBanus. Beruncienne npou3BoaHbIX
3a/laHHBIX (YHKITHI;
HAX0XJICHHE YIIIOBOro Ko3(pQHIMEeHTa U TaHT'eHCa yrila HaKJIOHa KacaTeJIbHOM.»

80. Pemcnue 3aaa4 110 TEMC: «HpOI/ISBOI[HLIe HCKOTOPBIX 3JICMCHTAPHBIX q)YHKHHﬁ.))

81. Pemenue 3aau no Teme: «I'eomeTpudeckuii CMbICI MPOU3BOAHON. PU3NUECKUI CMBICIT
[POU3BOJHOM.»

82. PaCCMOTpeHI/Ie IMPUMCPOB UCIIOJIB30BaAHUSA HpOI/I3BOI[HOI71 AT HAXOXKACHUA HAWJTYdIIeTro
PCHICHUA B ITPUKIIAI-

HBIX, B TOM YHCJIC COONAaJIbHO-O3KOHOMHWYCCKHX, 3aJadax. KOHTpOJIBHaSI pa60Ta Nel8 mo teme:
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«[IpousBoanas» (45 MuHyT).

83. Pemenue 3amau no teme: «Bo3pacranue u yopiBanue QyHKINU .DKCTPEMYMBI ()YHKIINH. 1
[IpuMeHeHne npous-
BOJHOI K IOCTPOCHUIO TpadrKa PYHKIIHH.»
84. Pemenne 3amau o teme: «Hanbopiiee 1 HauMeHbIee 3HayeHne GyHKIUU. BIyKiIocTh 1
rpaduka QyHKINH,
TOUYKH Iepernday.
85.Haxoxienue ckopocTu Ajs mpoliecca, 3aJaHHOTro (opMysioil v rpaduKoM, BEIYUCIIEHNE 1
HDKCTPEMYMOB M HAXO0XK-
NeHre HauOOJIBIIET0 U HAMMEHBIIET0 3HaYeHUs (PYHKIUH.
KonrtposbHas pabota Nel19 o teme: «IIpumenenue nponusBoaHon» (45 MuHyT).
CaMocTosTenpHas padora: 10
1. Pemenne 3a1a4 Ha 3a/IlaHIE YHCIOBOM MOCIIEIOBATEIHLHOCTH; HAX0XKICHHE YWICHOB YHACIOBOM 2
[10CJIeI0BATEIbHO-
CTH; BBIUUCIICHUE TPEJEIIOB YUCIOBOM MOCIEA0BATEIbHOCTH.
2. Pemienuie 3ajjau Ha BBIYMCIICHNE IPOU3BOIHBIX 331aHHBIX (DYHKIIMI; HAXOKJEHNUE YTIIOBOTO 2
ko3 durmenta u
TaHI€HCa yIJla HAKJIOHA KacaTeJIbHOM.
3. Pemrenne 3a1a4 Ha COCTaBJICHHE YpaBHEHUS KacaTeIbHOU K rpaduKy QyHKITUH. 2
4. PerieHue 3aa4 Ha uccieloBaHue (PyHKINHU C TOMOILBIO TPOU3BOIHOM. 2
5. PaccMoTpeHne npuMepoB UCIIOIb30BaHUS IPOU3BOIHOM [T HAXOXKACHUS HAWITY4LIEero 1
peleHys B IPUKIIAIHBIX,
B TOM YHCJI€ COLMAILHO-9KOHOMHUECKHX, 3a1a4ax.
6. Perienue 3a1au Ha HaX0KJIEHUE CKOPOCTH JUIs IIpoliecca, 3alaHHOTro GopMyIioil U rpaduKoM, 1
BBIUMCIIEHUE SKC- TPEMYMOB M HaXOKJCHUE HAUOOIBIIEr0 U HAUMEHbBILEro 3HauUeHHs! (PyHKLINU.
Pasnen 8. Conepxxanue yueOHOro MaTepuaJia 20
NuTerpan u ero (6/6/8)
NpUMeHeHHe.
Tema 18. Unterpan. [leppoobpasnas pynkuuu. Ilonstie neproodpaznoit. OCHOBHOE CBOMCTBO MEPBOOOPa3HOM. 6

OCHOBHBIC IpaBHJia
HaXO0XJICHUA HepBOO6pa3HBIX. KpHBOHHHeﬁHaH Tpancuusa u e€ miomane. [lonsaTue
ONPCACIICHHOI'O UHTCrpajia. [To- uarue 00 OHpe,Z[eHéHHOM HHTCIpaJIC KaK IJIomanun

KpHBOJ’IHHCﬁHOﬁ Tpalcuuu. HpI/IMeHeHI/Ie ONPCACIICHHOT'O NHTC- I'pajia I HAXOXKIACHUS TUIOIIaan

18




KpuBOJIMHEWHHOM Tpanenuu. ®opmyna Herorona-Jleitdnuma. [Ipumeps npumene-
HUSl MHTErpaia B (PU3UKE U TEOMETPHH.

[IpakTHuecKue 3aHATHS:

86. Pemenue 3anau no teme: «IlepBooOpasznas. [IpaBuna nHaxoxxaeHus nepBooOpasHbix. OCHOBHOE

CBOMCTBO IIEp-
BoOoOpa3zHoii. [IpuMepsl HaxoxIeHus iepBooOpazHoit [Lonaas KpUBOJIMHEWHON Tparenuu u
MHTErpal.»

87. Beruuciienne uaterpaiion. [ToHsaTHe 00 onpeIenéHHOM HHTErpae Kak IIomaIn
KPUBOJIMHEWHOMN Tpamenuy.
Teopema HproTona-JIeliOnua. »

88. BrrunciieHune miomnaei ¢ moMombpo HHTerpaioB. [Ipumeps mpuMeHeHHst HHTeTpaia B
(bu3MKe U TeOMETPUH.

89. [IprMeHeHne TPOM3BOTHON M MHTETpaia K PEIICHUIO MPAKTHYECKUX 3a7ad.

90. [IpumeneHne uHTErpajga K BEIYUCICHUIO (PU3NIECKUX BEITUYNH, IJIOIaIel 1 00bEMOB.
KonTpossHast pabora Ne20 o treme: «MuTerpan u ero npuMeneHune» (45 MUHYT).

N

CamocrosiTensHas paboTa:

1. Pemenue 3a1a4 Ha BBIYUCIICHHE TIONIAIA KPUBOJWHEHHOMN TPAICIIUH.

2. Pemenne 3a1a4 Ha BbIYMCICHUC HHTCT'PAJIOB.

3. Pemenne 3a1a4 Ha IPUMCHCHHUEC NHTCT'PAJIOB B (1)I/IBI/IK6 JJIs1 BBIYHUCIICHUA CKOPOCTH U ITYTH.

4. Perenue 3a1a4 Ha IPUMCHCHHUE UHTECTPaIOB B TCOMETPUH AJI BBIYHUCIICHUA 00BEMOB TeJl
BpallCHUA.

NN N 0o

Pa3nen 9.
KomOunaTopuka.

CopepxaHue yueOHOTo MaTepHana

12
(41414)

Tema 19.
KombOunatopuka.

OcHOBHBIE MOHATHSI KOMOMHATOPUKHU. [loouepeaHbIi 1 0JTHOBPEMEHHBIH BBIOOP HECKOJIBKUX
HIIEMEHTOB U3 KOHEY-

HOro MHOXecTBa. DopMyJIbl UKCIIa IEPECTaHOBOK, COUETAaHUH, pa3MelIeHui. 3a1auM Ha OACUET
qrcia pa3Melle- Hui, NepecTaHOBOK U coueTaHuil. Pemienue 3anau Ha nepebop BapHaHTOB.
Perenne kKoMOMHATOPHBIX 3a1a4u. Pop- Myna 6mHoMa HeroToHa. CBoicTBa OMHOMHUAIBHBIX
korppuuuenToB. Tpeyroapauk [lackas.

4

HpaKTI/IquKI/Ie 3aHATHUA:

91. Pemienue 3aaa4 110 TEMC: <<HpaBI/IJIO IMPOU3BCACHUA. HepCCTaHOBKI/I. Pazmernienus. CoucTaHus

W UX CBOICTBA.
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VicTopust pa3BUTHS KOMOMHATOPUKH U €€ pOJIb B Pa3JIMYHBIX Chepax 4eI0BEUECKOn
KU3HEICATEIIEHOCTH.»

92. Pemenne 3aau no teme: «burom Herorona. Tpeyronpauk [lackains. [Ipukinagasie 3agaqn.»

Tema 21. DneMeHTapHBIE U CII0XKHbIE COOBbITUA. PaccMOTpeHne citydaeB U BEPOSITHOCTh CyMMBbI
CraTucTuka. HECOBMECTHBIX COOBITHI, BEPOSTHOCTH MIPOTHUBOIOJIOKHOTO COOBITHS. [loHamue o
Hezasucumocmu cobvimuil. Beposmnocmo u cmamucmuyeckas 4acmoma HaAcmynJjieHus
cobvimusi. Perenne mpakTHYIeCKHUX 3a71a4 C MPUMEHEHUEM BEPOSTHOCTHBIX MeTOI0B. CoOBITHE,
BEPOSITHOCTh COOBITHS, CIIOKEHNE U YMHOKEHUE BeposTHOCTeN. [ToHsTHE O HE3aBUCUMOCTH
COOBITHH.

JluckpeTHas cinydaiiHas BEIMYMHA, 3aKOH €€ pacrpeaesieHus. YMCI0BbIe XapaKTePUCTUKHI
JINCKPETHOM cirydaiiHoiiBennuuHbl. [loHaTHE 0 3aKOHE OOJIBIINX YHCEIL.

[IpencraBnenue qaHHBIX (TaOIULBI, TUArpaMMbl, TpaduKN), TeHEPaTbHAs COBOKYITHOCTb,
BBIOOpKa, cpeiHee apupmeTnueckoe, Meauana. YuciaoBble XapakTepucTHK psiioB. [lonarue o
3a/layaX MaTeMaTU4eCKON CTaTUCTUKU.

IIpakTHYecKne 3aHATHSA:

94. Pemenue 3a1a4 o reme: «CoObrTus. KoMmOuHammst coObITHiA. [IpOTHBOIOI0XKHOE COOBITHE. »

N

95. Pemmenue 3ama4 o teme: «BepositHocTh coObITHs. CokeHne BeposiTHocTel. HezaBucrumplie
coObITHS. YMHO-
KCHHE BEPOSITHOCTEH.»

96. Pemrenne 3a1au no teme: «CraTuctuueckas BEpOsITHOCTh. CliydaiHbI€ BETUYMHBIL.»
KonTtponsHas padorta Ne22
0 TeMe: «DJIEMEHTBI TCOPHH BEPOATHOCTEM (45 MUHYT).

97. Pemenue 3a1ay Ha HAXOXJACHUE CPEeIHEH apu(PMETHUECKOM U METMaHbI C MPUMEHEHHEM
METOJIOB MaTeMaTHUYECKOM cTaTuCTHKH. KoHTpobHas padora Ne23 o teme: «CraTuctukay (45
MUHYT).

CamocrosiTesqbHast padora:

1. Pemenne IMPAaKTHYCCKUX 3a/la4 C IIPHUMCHCHHUCM BCPOATHOCTHBIX MCTOIOB. CO6BITI/IG,
BCPOATHOCTDH CO6LITI/I$I,
CJIOJKCHUC U YMHOKXCHHUC BEPOSITHOCTCH.

2. Pemrenne 3aJa4 Ha HaXOXKXACHHUC CpeHHeﬁ apH(i)MCTH‘ICCKOI;'I U MCAaHbl C IPUMCHCHUCM
MCTOAOB MaTCMAaTHU4C-
CKOHM CTaTUCTHUKH.

* JInst XapaKTepUCTUKH YPOBHS OCBOEHUS YU€OHOTO MaTepHaia UCIOIb3YIOTCS Cleaytoliie 0003HaueHus:

1. — o3HakOMUTENBHBIH (Y3HaBaHUE paHee U3YyYeHHBIX 0OBEKTOB, CBOWCTB);

2. — penpoayKTUBHBIHN (BBIMOIHEHUE JESITEIBHOCTH MO 00pa3ily, HHCTPYKIIUHU UIIH 1101 PYKOBOJICTBOM)

3. — IPOYKTHUBHBIH (IUTAaHUPOBAHHUE M CAMOCTOSATEIBHOE BBIMIOJIHEHHUE JIEITEeIbHOCTH, pelieHre MPOOIEeMHBIX 3a71ay)
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4.3. Crpykry

a U CoOacpKaHuE CaMOCTOSITEJILHOM paGOTBI AUCIHUITJINHBI

Tpyno-
Ne | Pa3pgen qUCHUININHEI Buabl camocTosiTenbHON pabOThI eMKOCTb DOopMBbI KOHTPOJIS
(Buacax)| C€aMOCTOs- TEJILHOM
paboThI
Pazgen 1.
PazBuTHE MOHATHS O 8
YuCIe.
Pemenue 3amau:
AnreOpa ¥ Havajla MaTeMaTUYECKOTO
1 aranu3a. 10-11 xmaccsl [Teker]: yueOHUK
Tema 1. U1 00111e00pa30BaTENbHBIX OPraHU3aIUi:
JlelicTBuTenbHble |0a30BBIN U yriyOn€H- Hbl ypoBeHs / L. A. 8 IIpoBepka pemieHus
qHpcIa. Annmvos, FO.M. Konsrun, M.B. Tkauépa [u 3aJa4
np.]. — 7- e u3nanue. - Mockaa:
[Tpoceemenue, 2019. —c. 6 NeNe 4,5; ¢. 10
NoeNell,12.
Paznen 2.
Kopnu, crenenun 18
1 jorapu@Msl.
Pemenue 3amau: [IpoBepka pemerust
AnreOpa ¥ Ha4yajla MaTeMaTHYECKOTO 3a1a4
ananu3a. 10-11 kmaccsl [Teker]: yueOHUK
Tema 2. 11 00111e00pa30BaTEIbHBIX OPraHU3aIUi:
Crenennas [0@30BbI 1 yrinyOnén- Hulid yposens / 111 A. 6
DYHKIHSL. Anmn-moB, FO.M. Komsirua, M.B. Tkauépa [u
np.]. — 7-e uznanue. - Mockaa: I1po-
ceemenne, 2019. — c. 22-23 Ne46-54; ¢. 33-
35 Ne76-91; ¢.35-38 Ne92-118;
c. 45 Ne126-130.
Pemenue 3amay: IIpoBepka perieHus
AnreOpa u Havajga MaTeMaTUYeCcKOTro 3aj1a4
aHanm3a. 10-11 kmaccer [Teker]: yueOHHUK
2 1 00111e00pa30BaTeNIbHBIX OPraHU3aIHIA:
0a30BbIN U yriny0iaéH- HbIM ypoBeHs / L. A.
Tema 3. Anu-moB, FO.M. Komsrun, M.B. Tkauésa [u 6
IlokazaTenpHas ]
np.]. — 7-e uznanue. - Mockaa: Ipo-
GbyHKIHS.

caerienue, 2019. - ¢.68-69 Ne168- 174; c. 69-
71 Nel175-191; c. 76-77 Ne

201-207; c. 80-81 Ne217-227; ¢.83-

84 No231-239; ¢.86-87 No243-245; ¢.87-89
Ne246-265.

Pemenue 3amayu:
AnreOpa 1 Hayasia MaTeMaTHIeCKOTO

ITpoBepka pemeHus
3a1a4
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Paznen nucimMniinHbL

Buabl camocTosiTenbHON pabOThI

Tpyno-
€MKOCTH
(B yacax)

@OpMBI KOHTPOJIA
CaMOCTOSI- TEJIBHOMN
paboThI

anayimza. 10-11 kmacesl [Tekcr]: yueOHUK
It 001I1e00pa30BaTEIILHBIX OPTaHU3AIHIA:
Tema 4. Jlorapudmu-|6a3zoBsiii 1 yriryoaéH- Helid ypoBenb / 111, A.
gyeckas GpyHknua. |Anu-mos, FO.M. Komsrun, M.B. Tkauésa [u
np.]. — 7-e uznanue. - Mockaa: [1po-
ceemenue, 2019. - ¢.93 No279-289; ¢.95-96
Ne296-300; ¢.99-100 Ne308- 317; ¢.104-105
Ne329-335; ¢.108-109

Ne 343-353; ¢. 112 Ne358-367; c.

113-116 Ne368-406.

Pazpnen 3.
[IpsimMble
MJIOCKOCTH

B IIPOCTPAHCTBE.

18

Tema 5. AKCHOMBI

CTe- PEOMETPHUH U UX

Mpo- CTEUIINE
CIEICTBUS.

Pemenue 3anau:

[Toropenos A. B. I'eomerpus 10-11 kmaccer :
y4eOHUK /151 0011e00pa3oBa- TEIbHBIX
opraHu3anuii : 6a30BbIif U yriyOIEHHBIN
ypoBess / A. B. Tloro- penos. — 15-¢
n3nanue. - Mocksa: [Ipocsenienue, 2019. —
175 c. : un. —IIpeam. ykas.: c.172.-
PexomennoBano MuHHCTEPCTBOM
npocsemnieHus Poc- cuiickoit @enepaunu. —
ISBN 978-5- 09-071728-1. — Tekcr :
Herocpea- CTBeHHBIN/ - cTp. 10-11 Bompocsr
1-6,

Nel-14; ctp.20-24 Bompockr 1-13, Ne 1- 42;
ctp.35-41Bompockr Nel-15, Nel-62.

IIpoBepka pemenus
3aj1a4

Tema 6. [Tapannens-
HOCTb MPSAMBIX U
IUIOC- KOCTEM.

Pemenue 3agau:
[Toropenos A. B. I'eomerpus 10-11 kmaccsr :
y4eOHUK 151 0011e00pa3oBa- TEIbHBIX
OopraHu3anuii : 6a30BbIi U yrmyOIEHHBIN
ypoBeHb / A. B. Iloro- penos. — 15-¢
uznanue. - Mockaa: IIpocsenienue, 2019. —
175 c. : nn. —Ilpeam. ykas.: c.172.-
PekomengoBano MuHHUCTEpCTBOM
npocsenieHus Poc- cuiickoii @enepanuu. —
ISBN 978-5- 09-071728-1. — TekcrT :
HENOCpEA- CTBEHHBIN.- cTp.20-24 Bonpochl
1-13,
Ne 1-42.

[TpoBepka pemieHus
3a1a4

Pewrenue 3anau:
IToropenos A. B. 'eomerpus 10-11 knaccsr:

ITpoBepka pemenus
3aj1a4
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Paznen nucimninHel

Buabl camocTosiTenbHON pabOThI

Tpyno-
E€MKOCTH

(B yacax)

@OopMBI KOHTPOJIA
CaMOCTOSI- TEJIBHOMN
paboThI

Tema 7.

b HpSIMI)IX Hu
IJIOCKOCTEH.

[IepnenquKyIspHOCT

yueOHUK AJis1 0011e00pa3oBa- TeIbHBIX
opraHu3anuii: 6a30BbIi U yrITyOJIEHHBIH
ypoBeHb / A. B. Iloro- penos. — 15-¢

175 c.: wn. — [peam. ykas.: c.172. -
PexomennoBano MuHHCTEPCTBOM
npocseenus Poc- cuiickoit @enepanuu. —
ISBN 978-5- 09-071728-1. — Tekcr:
HEInocpe-
CTBEHHBIN. - cTp.35-41Bompocs! Nel- 15,
Nel-62.

u3nanue. - Mocksa: IIpocsemenue, 2019. —

Pazgen 4.

Koopnnnats! u| Bek-

TOPBL.

Pemenue 3anau:
[Toropenos A. B. I'eomerpus 10-11 kmaccer:

y4eOHUK 151 0011e00pa3oBa- TEIbHBIX
opraHu3anuii: 0a30BbIil U yriIyOnEHHBIH

Tema 8. JlekapTOBBI
KOOpPJIUHATHI U BEKTOA
PBI B IPOCTPAHCTBE.

ypoBeHs / A. B. Iloro- penos. — 15-¢
n3nanue. - Mocksa: IIpocsenienue, 2019. —
175 c. : un. —IIpeam. ykas.: c.172.-
PexomennoBano MuHHCTEPCTBOM
npocsemnieHus Poc- cuiickoit @enepaunu. —

ISBN 978-5- 09-071728-1. — Tekcr :
HETIOCPEACTBEHHBIN. - CTp. 59-65 Bompock!

Nel-
25, Ne1-71.

IIpoBepka pemenus
3ajga4

Pasznen 5.
OCHOBBI TPUTOHO-
METPHH.

12

Tema 9. Tpuronomer-
pudeckre GopMyIbL.

Pemenue 3amau:

AnreOpa 1 Havyajla MAaTeMaTHYECKOTO
ananuza. 10-11 kmaccsl [Tekcr]: yueb- HUK
JUTs 0011e00pa30BaTENIbHBIX Opra- HU3aIui:
0a30BbIi U yrnyOnéHubli yposens / 111. A.
Anu-moB, FO.M. Konsrun, M.B. Tkauésa [u
ap.]. — 7-e uznanue. - Mockaa:
[Ipoceemenue, 2019. —c. 126 No425-428,;
c.131-132
NeNe437-441; c. 134-135 Ne449-455; ¢.138
NeNe460-464;c.141 NeNed69-474; ¢. 143
Ne477-480; c.147-148 NoNe488- 497; ¢. 151
NeNe508-512; c. 155 NeNe

519-523.

[TpoBepka pemieHus
3a1a4
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Paznen nucimninHel

Buabl camocTosiTenbHON pabOThI

Tpyno-
€MKOCTH
(B yacax)

@OpMBI KOHTPOJIA
CaMOCTOSI- TEJIBHOMN
paboThI

Tema 10.
Tpuronomer-

pUYECKHE YPABHEHUS.

Pemenue 3anau:

AnreOpa 1 Havyajla MaTeMaTU4YECKOTO
anaymza. 10-11 kmaccsl [Tekcr]: yued- HUK
JUTs 001IIe00pa30BaTEIILHBIX Opra- HU3AIHK:
0a3oBbIi U yriuyonéuabid yposers / 111, A.
Amn-moB, FO.M. Ko- narun, M.B. Tkauépa

[u mp.]. — 7-e nzmanue. - Mockaa:

[Ipocsemenue, 2019. - c. 160-161 NoNe529-

536; c.164

NeNe541-545; ¢.172-173 NeNe574-585;

c.178-179 NeNe592-606; ¢.183-184

NeNe612-619; ¢.192-193 NeNo628-647; ¢.196

NeNe652-654; c. 197-200
NeNe655-690; ¢.204 NoNe694-699.

IIpoBepka perieHus
3aja4

Tema 11.
Tpuronomer-
pudeckue GyHKIIUH.

Pemenne 3agau: Anrebpa u Havana
MaTeMmaThdeckoro ananuza. 10-11 kmaccel
[Texct]: yueOnuk st oOrie-
00pa3zoBaTeNbHBIX OpraHu3alnii: 0a30BbINA U
yrayonéuneiit yposenb / 1. A. Anu-MoB,
I0.M. Komsirun, M.B. Tkauésa [u ap.]. — 7-e
W3/IaHHE.
- Mockaa: [Ipoceemenue, 2019. - ¢.207-208
No  704-707; c¢. 212
NoeNe714-719; ¢. 216 NeNe724-732; ¢. 222
NoNe739-749; c. 226 -227
NeNe753-757:; ¢. 227-228 NoNe758- 775.

IIpoBepka pemenus
3ajga4

Pasznen 6.
MHOTrorpaHHUKH U
KpYyIJIble Tella

20

Tema 12.
MHororpaH- HUKH.

Pemenue 3agau:
[Toropenos A. B. I'eomerpus 10-11 knaccsi :
yueOHUK A1 00111e00pa3oBa- TeIbHBIX
OopraHu3anuii : 6a30BbIi U yrmyOIEHHBIN
ypoBeHb / A. B. Iloro- penos. — 15-¢
u3nanue. - Mocksa: IIpocsenienue, 2019. —
175 c. : mn. — [Ipenm. ykas.: c.172.-
PexomengoBano MuHHUCTEpCTBOM
npocselienus Poc- cuiickoit denepanuu. —
ISBN 978-5- 09-071728-1. — Tekcr :
Hernocpe/- CTBEHHBIH. - cTp. 81-90 Bonpocs!
Nel-

38, NoNel-85.

IIpoBepka penieHus
3aj1a4
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Paznen nucimninHel

Buabl camocTosiTenbHON pabOThI

Tpyno-
€MKOCTH
(B yacax)

@OpMBI KOHTPOJIA
CaMOCTOSI- TEJIBHOMN
paboThI

Tema 13. Tena
Bparie- Husl.

Pewenue 3anau:

[Toropenos A. B. 'eometpust 10-11 kaccst :
y4eOHUK 151 00111e00pa3oBa- TEIbHBIX
opraHu3anuil : 6a30Bblil U yriyOaEHHBIN
ypoBeHb / A. B. Iloro- penos. — 15-¢
u3nanue. - Mocksa: [Ipocsemenue, 2019. —
175 c. : wn. — Ilpenm. ykas.: ¢.172.-
PexomennoBano MuHMCTEPCTBOM
npocsenienus Poc- cuiickoit @enepanuu. —
ISBN 978-5- 09-071728-1. — Tekcr :
HeTocpe/- CTBEHHBIH. - ¢Tp.102-107,
BOTIPOCHI
NeNel-21, NeNel-54,

IIpoBepka perieHus
3aja4

Tema 14. O0BEMEBI
MHOTOTPaHHUKOB.

Pemenue 3anau:

[Toropenos A. B. I'eomerpus 10-11 kmaccer :
y4eOHUK /151 001eo0pa3oBa- TEIbHBIX
opraHu3anuii : 6a30BbIi U yriyOaEHHBIN
ypoBeHs / A. B. Tloro- penos. — 15-¢
n3nanue. - Mockaa: [Ipocsenienne, 2019. —
175 c. : un. —Ipeam. ykas.: c.172.-
PexomennoBano MuHHCTEPCTBOM
npocsemnieHus Poc- cuiickoit @enepaunu. —
ISBN 978-5- 09-071728-1. — Tekcr :
HEIOoCpea- CTBeHHBIN. - cTp. 116-120

BOIIPOCHI
NoNel-9, NeNel-49,

IIpoBepka pemenus
3ajga4

Tema 15. O0ObEMEI U
MMOBEPXHOCTH TeJI
Bpa- MICHUS.

Pemenue 3agau: [loropenos A. B.
I'eometpust 10-11 xmacce : yaeOHUK 7151
00111600pa30- BaTeIbHBIX OPTaHU3AIUH :
0a30BbIN U YrIIyOJIEHHBIA ypOBEHb / A. B.
[To- ropenos. — 15-¢ uznanue. - Mockaa:

[Ipocsemenue, 2019. — 175 c. : un. — Ipeam.
yka3.: c.172.- PekomeH10Ba- HO
MuHuctepcTBOM IpocBerieHus: Poccuiickoit
®denepanun. — ISBN 978-5-09-071728-1. —
Tekcrt . HEno-
cpencTBeHHBIN. - cTp 128-131, Bo-
npockl NeNel-9, NoNo]-50.

IIpoBepka penieHus
3a1au

Pazgen 7.
Hauana maremaTtuue-
CKOI'0 aHaln3a

10

25




Paznen nucimninHel

Buabl camocTosiTenbHON pabOThI

Tpyno-
€MKOCTH
(B yacax)

@OpMBI KOHTPOJIA
CaMOCTOSI- TEJIBHOMN
paboThI

Tema 16.
IIpounsBoHas u eé
reOMETPUYECKUI
CMBICII.

Pemenue 3anau:
AnreOpa 1 Havyajla MaTeMaTU4YECKOTO
ananu3za. 10-11 kmaccsl [Teker]: yueOHUK
JUTsE 0011e00pa30BaTEIIHBIX OPTaHU3AIHIA:
0a30BbIN U yriy0ia¢H- HBIH ypoBeHs / 1. A.
Amu-moB, FO.M. Konsrun, M.B. TkauéBa [u
ap.]. — 7-e uznanue. - Mocksa: IIpo-
ceemrenue, 2019. —c. 235 NeNe782-
786;c. 238-239 NeNe793-801; c. 244-
245 Ne816-830; ¢.250 NeNe843-856; c.
256  Ne862-868; c. 257-
260
NeNe869-898.

IIpoBepka perieHus
3aja4

Tema 17.
[IpumeHeHne
MPOU3BOJHOM K
HCCIIe- JOBAHHIO

byHKINH.

Pemenue 3anau:
AnreOpa 1 Ha4yajla MaTeMaTHYECKOTO
ananm3a. 10-11 xmaccsl [Teker]: yueOHUK
JUTs 001Ie00pa30BaTEbHBIX OPraHU3aIUi:
0a30BbIl U YriIyOs€H- HBIH ypoBeHb / 111, A.
Amun-moB, FO.M. Konsarun, M.B. Tkauésa [u
ap.]. — 7-e uznanue. - Mockaa: I1po-
ceemenue, 2019. — ¢.264-265
NeNe902-909;¢.270 NeNe918-922; ¢. 276
Ne929-935; ¢.281-282 NeNe944-
952; c. 287 NoeNe954-955; ¢. 287-290
NeNe956-982.

IIpoBepka pemenus
3ajga4

Pasznen 8.
WHTerpan u ero npu-
MEHEHUE

Tema 18. MnuTerpain.

Pemenue 3agau:
Anrebpa u Hayajga MaTeMaTUYECKOTO
ananm3a. 10-11 kmaccel [Teker]: yueOHUK
Ui 00111e00pa30BaTeNIbHBIX OPraHU3aIHIA:
0a30BbIi U yrny0iaeéH- Hbll ypoBeHs / L. A.
Anu-moB, FO.M. Konsrun, M.B. Tkauésa [u
ap.]. — 7-e uznanue. - Mockaa: I1po-
caetenue, 2019. — c. 293 NeNe9g4-
987;c. 296 NeNe993-998; c¢. 301
Ne1002-1003; ¢.304 NeNe1008-1012; ¢. 309
Ne1019-1024; c.314 NeNe1027- 1032; c. 315-
316 NoNel1033-1042.

IIpoBepka penieHus
3a1a4

Paszgen 9. KomOuna-
TOpUKa
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Paznen nucimninHel

Buabl camocTosiTenbHON pabOThI

Tpyno-
€MKOCTH
(B yacax)

@OpMBI KOHTPOJIA
CaMOCTOSI- TEJIBHOMN
paboThI

Tema 19.
KomM0Ounato- puka.

Pemenue 3anau:
AnreOpa 1 Havyajla MaTeMaTU4YECKOTO
anaym3za. 10-11 kmaccsl [Tekcr]: yueOHUK
115t 00111e00pa30BaTENbHBIX OpPraHU3aIHI:
0a30BbIN U yriy0ia¢H- HBIH ypoBeHs / 1. A.
Amu-moB, FO.M. Konsrun, M.B. TkauéBa [u
ap.]. — 7-e uznanue. - Mocksa: IIpo-
ceemenne, 2019. — ¢. 319-320
NeNe1053-1058;c. 322  NeNel067-
1071; c. 326 Ne1077-1079; ¢.329
NeNe1087-1091; c. 332-333 Ne1093- 1096; c.
333-335 NeNe1097-1114.

IIpoBepka perieHus
3aja4

10

Paznen 10.
DIIEMEHTBI TEOPUU
BEPOSITHOCTEN U
MaTeMaTU4eCKON
CTAaTUCTUKH

Tema 20. DneMeHTsHI
TEOpUHn
BEPOSITHOCTEH.

Pemenue 3anau:
AnreOpa u Ha4yajla MaTeMaTHYECKOTO
ananm3a. 10-11 kmaccel [Teker]: yueOHUK
Tt 001Ie00pa30BaTEIbHBIX OPraHU3aIUi:
0a30BbIl U YrIIyOs€H- HBIH ypoBeHb / 111. A.
Amn-mog, FO.M. Komsirua, M.B. Tkauépa [u
ap.]. — 7-e uznanue. - Mockaa: I1po-
ceemienne, 2019, - c. 342
NeNell123;c.  345-346  NeNell129-
1133; c. 349-350 Nel1141-1144; ¢.353-354
NoNe1150-1155; ¢. 359- 363 Nel160-
1183; ¢.369-370
NoNe1189-1192;¢.374 NeNe1198- 1200; c.
382 Ne1205-1209; ¢.383-386
NoNel1210-1227.

IIpoBepka pemenus
3aj1a4

Tema 21.
CraTtucTHKA.

Pemenue 3amau:
AnreOpa u Havajga MaTeMaTUYECKOTO
ananuza. 10-11 kmaccesl [Tekcr]: yueOHuk
Ui 00111e00pa30BaTeNIbHBIX OPraHU3aIHIA:
0a30BbIi U yrny0iaeéH- Hbll ypoBeHs / L. A.
Anu-moB, FO.M. Konsarun, M.B. Tkauésa [u
ap.]. — 7-e uznanue. - Mocksa: Ilpo-
ceemienne, 2019, — ¢.369-370
NeNe1189-1192;¢.374 NoNel1198-1200; c.
382 Ne1205-1209; ¢.383-386
NeNe1210-1227. Crp.400-431
NeNe1228-1624.

[TpoBepka pemieHus
3a1a4

UTOI'O

113
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5. Obpa3oBaTe/ibHbIE TEXHOJOTHHU

5. Obpa3oBaTeIbHbIE TEXHOJIOTHU

[IpakTudeckue 3aHATHS MPOBOISATCS C HMCIIOJB30BAaHMEM aKTHBHBIX METOJOB: paboTa B MajbIX
IpyIIax, KOJUIEKTUBHOE BBINOJIHEHUE 3aJlaHUN B MOJArpymmnax s o000LEeH!s] TEMaTHYeCKOTro
TEOPETHUYECKOTO MaTepuaiia, paboTa B MalbIX TpyIIax NPy PEelIeHUH 3ajad, npobieMHoe o0y-
YyeHue (CTUMYJIMpPOBAHHUE CTYACHTOB K CAMOCTOSATEIbHOMY IIpHOOpeTeHuto 3HaHuil). Ha npakru-
YEeCKUX 3aHATUAX MPEJYCMOTPEHO PEILIEHUE 3a/1a4 110 BCEM TeMaM Kypca. BrlnonHeHue 3aianuit
TpeOyeT MCIOJIb30BaHMs YUeOHUKOB, TIOCOOMI U METOAMYECKHX YKa3aHUH K MPAKTUYECKUM pa-

6oTam.
Ha nekmusx:
o nH(OPMAITMOHHAS JICKITHSL.
Ha npakTHyecKkux 3aHATUAXK:
o pelIeHne 3a/1ad.
3aHATHSA, MPOBOAMMBIE B AKTHBHOW U HHTEPAKTUBHOM opmax
Howmep Te- Obrem
MEL HanmenoBanue Tembl dopma NpoBeACHUS 3aHATHUSL B 4a-
cax
Tema 1. JleliCTBUTENBHBIE YUCIIA MH(pOpPMALMOHHAS JIEKLIUS 4
Tema 2. CrenenHast GyHKITUS SE%ZI;I;%I}VII); K;Eiesgggn?)gaq 10
TTapamieTbHOCTh IPSMBIX I KOJUJIEKTUBHOE BBITIOJIHEHUE 331aHUN
Tema 5. IUIOCKOCTEHN B oA 6
rpynmnax s 0000meHus
TEMaTHYECKOTO TEO- PETHUYECKOTO
MaTepuasia
Tewma 8. %[Oe [I)?IPBT %%IE)I Cﬁ%‘;ﬁgg}: s T BEK paboTa B MaJIBIX TPYIIIAX MPU 4
pellIeHnu 3a1a4
Tema 9. JE)IHFOHOMGTPH%CKHC dopy paboTa B MaJIBIX TPYIIIAX MpH 10
pellieHnu 3a1a4
KOJUIEKTUBHOE BBITIOJIHEHUE
Tema 12. | MHOTOrpaHHUKH .
3aJIaHUH B TOJI- TPYIIITAX JIst 10
000011ICHUST TEMATHIECKOTO TE€O-
PETHUYECKOT0 MaTepuaia
Tema 17. | [IpumeHeHre TPOU3BOIHON paboTa B MaJIbIX IPyMIax Mpu 4
pellIeHnu 3a1a4
Tema 18. | Murerpan paboTa B MaJIbIX IPYIIax Mpu 4
pellIeHnu 3a1a4
Tema 19. KOM6I/IHaTOpI/IKa I/IH(I)OpMaI_II/IOHHaSI JIEKIUSA 4
Tena 20. (?;'IeeﬁMeHTLI TEOPUU BEPOSTHO- paboTa B MATHX TpyIIaX HpA 4
pellIeHnu 3a1a4
Bcezo no oucyunnune 60
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6. OHeHO‘lHLIe Cpeacrea AJid TEKyHIero KOHTpoJis ycneBsaemMoCTu, l'[pOMC)KyTO‘lHOﬁ

arreCcTanmm 1Mo uToraM OCBOCHHUA TUCHUIIJIMHBI

@DOH/[1 OLIEHOYHBIX CPEJCTB MO JUCIUIUIMHE (MOAYII0) BKIKOYAET OLICHOYHbIE
MaTepuabl, HallpaBJIECHHbIE HA IPOBEPKY OCBOCHMS KOMIIETEHIIUM, B TOM YUCJIE 3HAHUN, YMEHUI
1 HaBbIKOB. MOH/ OLIEHOYHBIX CPEJICTB BKIIIOYAET OLICHOYHBIE CPEACTBA TEKYILETO KOHTPOJIA U
OLICHOYHBIE CPEJICTBA IPOMEKYTOYHOM aTTECTALIHN.

@OH/T OLIEHOYHBIX CPEJCTB MO AUCHUILIMHE HaxoauTcs B [Tpunoxenuu 1
MporpaMMe JUCHMILIUHBI (MOJIYIIIO).

7. MeTonuyeckue yKkazaHus /sl 00y4arouXxcsi MPH 0CBOEHUH THCHMIIJIHHBI

PaboTa Ha MpaKTHYECKWX 3aHATHUSAX TPEAINOJIAraeT pelieHHe 3afad C HCIOJIb30BaHHEM
y4eOHUKOB:

Maremaruka: anreOpa W Haudajga MaTEeMaTHYECKOTO aHaiu3a, reoMerpus. Anrebpa W Hayaia
MaTemaThueckoro aHanusza. 10—11 kmaccel : 6a30BbId U yriyonéHHbI ypoBHH : yueOHUK / ILI. A. Anumos,
10. M. Konsrua, M. B. Tkauésa [u ap.]. — 11-e m3x., ctep. — Mocksa : [IpocBemnienue, 2023. — 463 ¢. —
ISBN 978-5-09-107210-5. — TexkcT : anekrpoHHsi // Jlanb : anekTpoHHO-0MOIHOTeuHas cuctema. — URL:
https://e.lanbook.com/book/334391 (mara oOpamenus: 26.09.2023). — Pexum noctyma: ajsi aBTOPH3.
M0JIb30BATEIEH.

[Ipu moaroToBKe K 3k3aMeHy HEOOXOAMMO OMUPATHCS Ha YUEOHUKH:

Maremaruka: anrebpa 1 Hayala MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus: 10—11-it
KJIacChl: 0a30BbIN U yriryOonéHHbpii ypoBHH : yueOHuk / JI. C. Aranacss, b. B. , K. C. [u np.]. — 11-e u3n.,
crep. — Mockaa : [Ipocsemnienue, 2023. — 287 ¢. — ISBN 978-5-09-103606-0. — Tekcr : 371eKTpoHHBIi //
Jlaub : snekTpoHHO-OMOaHOTeuHas cuctema. — URL: https://e.lanbook.com/book/334397 (mata
obparmenus: 26.09.2023). — Pexum goctyna: ajisi aBTOPHU3. MOJIH30BATENICH.

8. MarepuabHO-TeXHHYECKO€E U MPOrPaMMHOe o0ecniedeHre THCIUTIIIHHbI

OcBoeHne mUCHMIUIMHBI «MareMaTtuka» TPEAnojaracT HCIOJb30BAHUE  CIICIYIOIIETO
MaTepUaIbHO-TEXHUYECKOTO 00CCTICUCHHUS:

HaumenoBanue O6opynoBanue

KaOuHeTa

KaGuner Kommnekr mebenu 11 npenoaasaress — 1 mT., mocagouHble MecTa AJis
MAaTeMaTUKH ydamuxcst — 36 mT., MHTepaKTuBHAs TpuOyHa — 1 mt., MoHUTOp — 1 TIT.,

MPOEKTOp — | 1IT., KOJIOHKHU — 6 MIT., 3KpaH MYJIbTUMEAUNHBINA — | 1IT.,
MeJoBas JOCKa HacTeHHas — 2 MIT., CTeH bl HACTEHHBIE — 6 HIT., BBIXO/I B
UHTEPHET, BHYTPUBY30BCKasi KOMIBIOTEPHASI CE€Th, IOCTYI B JIEKTPOHHYIO
uHpopMalmoHHO-00pazoBarensHyto cpeay. [10: Microsoft Office, Kaspersky
Endpoint Security mis Windows
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Y4uebHo-MeToAnYecKas JuTeparypa Al JaHHOW TUCHUIUIMHBI UMEETCS B HAIMYHMU B SJIEKTPOHHO-
oubmmoreunoit cucreme "ZNANIUM.COM", moctyn K KOTOpo# mpemocraBieH oOyuatommmcs. DbC
"ZNANIUM.COM" conepXuT TpOM3BEIACHUS KPYIMHEHIINX POCCUHCKUX YUEHBIX, PYKOBOIUTEIEH
rOCyJapCTBEHHBIX OPraHOB, INpENojaBareieldl BEeAyIIMX BY30B CTPaHBI, BBICOKOKBATU(HUIMPOBAHHBIX
CICIMAIMCTOB B pa3MuHBIX chepax OusHeca, a Takke B Ombmuoreke Emadyxckoro mactuTryra KOV,
®doHj 6MbIMOTEKN CHOPMUPOBAH C YIETOM BCEX M3MEHCHHI 00pa30BaTEIbHBIX CTAHIAPTOB M BKIIOYACT
yueOHUKH, y4eOHbIe 1mocoOmsi, MoHOTrpaduu, aBTopedeparsl, AUCCEPTAIMH, SHIUKIONECINHN, CIOBAPH U
CTIPAaBOYHHUKH, 3aKOHOJATEIbHO-HOPMATUBHBIC JOKYMEHTHI, CICHUAIbHBIC NEPUOTUYECKUE H3AAHUS U
W3JaHHS, BBITyCKaeMble WU3JaTenbcTBaMu By30B. B Hacrosimee Bpemss DOBC ZNANIUM.COM
COOTBETCTBYET BCeM TpeOOBaHMAM (eaepalbHBIX TOCYJapCTBEHHBIX O00Opa30BaTENbHBIX CTAHIAPTOB
cpenHero mpodeccuoHaITbLHOTO 00pa30BaHMS HOBOT'O TIOKOJICHUSI.

Y4aebHo-MeToAnvecKas JuTeparypa sl JaHHOW JUCHIUTUIMHBI UMEETCSl B HAIWMYHMN B AJIEKTPOHHO-
oubnuoreunoit cucreme MznarensctBa "Jlanp", mocTyn K KOTOpo# mnpenoctaBieH oOydarommuMmes. ObC
W3natenbctBa "Jlanp" BKiIO4WaeT B ceOsl AJIEKTPOHHbIE BepcHM KHUT u3garenbcTBa "JlaHp" u apyrux
BEJYIINX U3/IATENILCTB YIeOHOW JIUTEPATYPHI, a TAKXKE AIMEKTPOHHBIE BEPCUU TIEPUOTMUECKUX U3TaHUHN TI0
€CTECTBEHHbIM, TEXHHYECKMM U ryMaHuTapHbiM Haykam. OBC W3parenbctBa "Jlanp" oGecneumBaer
JOCTYI K HAYYHOU, yd4eOHOM TMTepaType W HAyIHBIM TIEPHOIMUECKIM U3 IaHHSIM.

9.Y4eOHO-MeTOAMYEeCKOe U MH(OPMAIIMOHHOE O0ecTiedeHue U CIIUTIINHbI

OcHOBHas uTeparypa

Matemaruka: anreOpa ¥ HadaJla MaTeMaTHYECKOTO aHaJIn3a, TeoMeTpus. AnreOpa U Hadajla MaTeMaTHIeCKOTO
ananu3a. 10—11 kmaccel : 6a30BbIi U yray0a€HHbIi ypoBHH : yueOHuk / [II. A. Amumos, 10. M. Konsarun, M.
B. TkauéBa [u mp.]. — 1ll-e uzm., crep. — Mocksa : IlpocBemenne, 2023. — 463 c. — ISBN 978-5-09-
107210-5. — Tekct : onekrpoHHsii / Jlamp : 3nekTpoHHO-OMOnMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/334391  (mara oOpamienus: 26.09.2023). — Pexum gocTyma: sl aBTOPHS.
M10JIb30BATEIEH.

Maremaruka: anrebpa v Havajga MaTeMaTUYECKOTO aHanu3a, reoMerpus. ['eomerpus: 10—11-if  kmaccer:
0a30BbIi W yray0n€uubiii ypoBuu : yueOHuk / JI. C. ArtanacsH, b. B. , K. C. [u ap.]. — 11-e u3a., crep. —
Mocksa : IlpocBemenne, 2023. — 287 c. — ISBN 978-5-09-103606-0. — TekcT : anexktpoHHslit // Jlans :
AIIEKTPOHHO-OMOMmoTeunas cucrema. — URL: https://e.lanbook.com/book/334397  (mara oOpaineHus:
26.09.2023). — PeskuM J0CTyIa: [J1s aBTOPH3. MOJIB30BATEICH.

JlononHuTenbHAS TUTEpaTypa

[Mumosa, JI. 1. Maremaruka : yue6. mocodue / JI.W. lllunoea, A.E. [llunos. — Mocksa : UHOPA-M, 2019. —
238 c¢. — (Cpennee nmpodeccuonanbHoe obpazoBanue). - ISBN 978-5-16-014561-7. - TekcT : 3AEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/990024 (mara oOpamenus: 26.09.2023). — Pexxum noctyma: 1o
ITOIITUCKE.

KOxno, H. C. Marematuka : yuyebnuk / H.C. FOxHo. — Mocksa : UH®PA-M, 2022. — 204 c. — (Cpennee
npodeccuonansHoe obOpasoBanme). — DOl 10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekct :
anekrpounsii. - URL: https://znanium.com/catalog/product/1796822 (nara oopaienus: 26.09.2023). — Pexxum
JIOCTYTIA: MO TOJIMTUCKE.

HNanasu, A. A. Matemaruka : yueOHuKk / A.A. [lagasa. — 3-e u3n., ucnp. u gon. — Mocksa : UTHOPA-M,
2021. — 544 c. — (Cpennee mpodeccuonambHoe obOpazoBanue). - ISBN 978-5-16-012592-3. - Tekcr :
anektponHbId. - URL: https://znanium.com/catalog/product/1214598 (nara oGpamienus: 26.09.2023). — Pexum
JOCTYTIA: 10 TOJITHCKE.

bo6posa, . 1I. Matematuka 1 nHpOpMaTUKa B 3ajjayax U oTBeTax : yued. -meron. nocodue / U. U. bobpoga.
- 3-e u3n. , crep. - Mocksa : ®JIMHTA, 2019. - 231 c. - ISBN 978-5-9765-2083-7. - TekcT : 27eKTpOHHBIH //
9bC "KoncynpranT cryaenta" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785976520837.html
(mata o6pamenus: 26.09.2023). - PexxuM gocTymna : o HOJIHCKeE.

MaremaTuka : anrebpa M Hayajga mMaTeMaTH4yeckoro aHamuza; reomerpusi / Jlykankun A. I'. - Mocksa :
I'SOTAP-Memua, 2018. - 560 c. - ISBN 978-5-9704-4361-3. - Tekcr : anekrponnsit / DbC "KoHcynbTanT
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crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970443613.html (xara oOpareHus:
26.09.2023). - PexxuM JrocTymna : 10 MOJIHICKE.
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10 MeToabl 00y4yeHHusl JUIsi 00YYAIOIIUXCSI HHBAJIUIAOB M JIMI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTSAMHU
310pPOBbSI.

B oOpa3oBarenbHOM IPOLECCE HCHOIb3YIOTCS COLUAIbHO-aKTUBHBIE U PEQPICKCUBHBIE METOJBI
00y4eHHs, TEXHOJIOTHU COLMOKYJIbTYPHON peadWIMTallMy C LENbI0 OKa3aHWs MOMOIIM B YCTaHOBJICHUHU
MOJIHOLICHHBIX MEKJIMYHOCTHBIX OTHOIIEHUH ¢ JPYTMMHM OOYYarolIMMMCS, CO3JaHUU KOM(OPTHOrO
MICUXOJIOTMYECKOr0 KJIMMaTa B CTYJIEHUECKOU IpymIie.

VYcnoBust 00yueHus: HHBAJINI0B U JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBbSI:

- yuyeOHblEe ayAUTOPHH, B KOTOPHIX MPOBOJAATCS 3aHATUS CO CTYACHTAMU C HApYIIECHUSMHU CIIyXa,
obopynoBanbl MynbTuMenuitHoW cuctemoir (IIK u mpoexkTop), KOMIBIOTEpPHBIE THQIOTEXHOJIOTUN
0a3UpyIOTCS Ha KOMIUIEKCE allapaTHbIX U MPOrPaMMHBIX CPEJICTB, 0OECIEeUnBAIOIIUX MpeoOpa3oBaHUe
KOMITbIOTEPHOU MH(OPMaLMU TOCTYIHBIE U1 CI1a00BUIAIINX POPMBI (YKPYITHEHHBIN TEKCT);

- B 00pa3oBaTeIbHOM MPOLECCE UCIIOJIb3YIOTCS COLIMANIbHO-aKTUBHBIE U PE(PIEKCUBHBIE METOIbI
00y4eHHUs: KeHC-METO/l, METOJI IIPOEKTOB, UCCIIE0BATENIbCKAN METO, IUCKYCCUHU B JOPME KPYTIIOTO
CTOJ1a, KOH(EPEHLINU, METO] MO3TOBOI'0 IITYpMa.
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MMHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHMSI POCCHUMCKOM
OEJIEPALINN
Enabyxckuii uHCTUTYT ((uinai) denepabHOro rocy1apCTBEHHOIO0 aBTOHOMHOTO
00pa3oBaTENbHOTO YUPEXKJACHHS BBICILIETO0 00pa30BaHUs
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YTBEPXKJIAIO

3amecTUTENh JMPEKTOPA 110
00ps30BATCIIBHGH, 1eATEIPHOCTH
Eita0yxckoro uncturyra KOV

®OH/T OLIEHOYHBIX CPECTB I10 YUYEBHOU JUCIUTUIMHE

IOV 1.01 Maremarnka

(HanMeHOBaHUE AUCIMILINHEI)
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OnepalvoHHbIN JOTUCT
(xBanmuuKanys BHITYCKHUKA)

r.EmaGyra, 2024



IHacnopT

(¢oH1a OLIEHOYHBIX CPEACTB MO AUCHHILINHE
MOV .01 «MaremaTuka

Ne KonTtponupyemsie paznenst (TEMbI) TUCITUATITAHBL* Haumenosanue
/11 POJHPY! p OIIEHOYHOT'O CPEJICTBA
Beenenue.
Paznen 1.
Pa3Bpurtue nonsitust o uncie.
Tewma 1.
1 JleficTBUTENBHBIE Kowtposras
qrca. pabora Ne 1
KontponsHas
pabora Ne 2
Paznea 2.
Kopnn,
cTeneHu u
Jorapu(pmsl.
2 | Tema 2. Crenennas QpyHKIus. KonrposbHas pabora Ne 3
3 | Tema 3. IokasarenbHas QyHKIHMS. KonTponbnas paborta Ne 4
4 | Tema 4. Jlorapupmudeckast QyHKITHSL. KonTponbnas padora Ne 5
Pa3znen 3.
IIpsimble n
IUIOCKOCTH B
NPOCTPAHCTBE.
5 | Tema 5. AKCHOMBI CTEPEOMETPUH U UX MIPOCTEHIITNE KonTponbnas padorta Ne 6
CIIEJICTBUSI.
6 | Temas. [TapaniensHOCTh IPSIMBIX U TUIOCKOCTEH. Kontposbnas padora Ne 7
! Tewma 7. [leprieHIUKYJIAPHOCTD MPSMBIX U TIJIOCKOCTEH. Kontposprast padora Ne 8
Paznen 4.
KoopauHaTbl 4 BEKTOPBI.
8 | Temas. JlekapTOBBI KOOPAUHATHI U BEKTOPHI B Kontpospraast padora Ne 9
MIPOCTPAHCTBE.
Pazgen 5.
OCHOBBI TPUTOHOMETPHH.
9 KonTponbnas padota Nel0
Tema 9. Tpuronomerpuueckue GOPMYIBI.
10 KonrtposnsHas padora Nell
Tema 10. TpuroHomeTpuieckrue ypaBHEHUS.
1 Tema 11. TpuroHomeTrpudeckue GyHKIUH. KonTtponbsHas paboraNel2
Pa3pea 6.
MHOrorpaHHUKH ¥ KpPYyIJible Teja
12 Kontponpnas
Tema 12. MHOTOrpaHHHKH. pabota Nel3
KontponpHas
pabota Nel4
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13

Tema 13. Tena Bpamenus.

KonTponbsnas padora Nel5

14| Tema 14. O6némer MHOTOTPaHHUKOB. KontponwsHas padora Nel6
15 | Tema 15. OGnémb 1 HOBEPXHOCTH TEJI BpaLCHUS. KontposnbHnas padora Nel7
Pazpen 7.
Hayana maTeMaTH4eCKOro aHaIn3a
16 . . Kontponsnas padorta Nel8
Tema 16. [Ipon3BoaHas u €€ reOMETPUIECKUI CMBICI.
171 Tema 17. [IpuMeHeHHne TPOU3BOJHOM K UCCIIEI0BAHUIO KonTposeHast padora Nel9
(GyHKIMH.
Paznean 8.
HuTerpan u ero npuMeHenmne
18 Tema 18. UnTerpai. Kontposbnas padota No20
Paznen 9. Komounaropuka
19 Tema 19. KomOunaTopuKa. KonTponsnas pabora Ne21
Pa3nen 10. D1eMeHTHI TEOPUM BEPOSITHOCTEH 1
MaTeMaTH4e- CKOil CTAaTUCTUKH
20 Tema 20. DneMeHTHI TEOPUHU BEPOSITHOCTEH. KontpospHast padota No22
21 | Tema 21. CraTucTHka. KonTpomnsnast pabora Ne23
[IpakTrueckue 3agaHus K
29 nuddepennupo-
BaHHOMY 3a4€Ty
Tect Nel
1 cemectp
Bomnpocel u
23 MPAKTHUYECKUE 3a/IaHus K
HK3aMEHY
Tect Ne2
2 cemecTp

*HepequL MNPAKTHUYICCKUX 38.,[[8.HPII>1 K 3K3aMCHY, 9K3aMCHAIIMOHHBIX BOIIPOCOB U

INPAKTHUUICCKUX 3aJaHuN IMPpCACTABJICH HHUKC.
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D oHJ OLIEHOYHBIX CPpeaCTB AJisl TEKYIIECT0 KOHTPOJIA YCII€BAECEMOCTH

IO JUCLMIIJIIMHE «MaTteMaTHuKa»

Tema 1. [lelicTBHUTE/NIbHBIE YHCIA.

KonTtpoabnas padora Nel
Bapuanr 1

3aganue 1. B xuure Enensl Mosnoxosen «llogapok MosioibIM X03siiKaM» UMeeTCs perenT 3

3

nupora ¢ epHociBoM. Jist mapora Ha 10 wenosex cexyer B3sts 10 pynra wepnocmusa.
CKoJIbKO T'paMMOB YEPHOCIIHMBA CJIEAYET B3SATh JJIs MUPOTa, PACCUNTaHHOTO Ha 6 yenosek. Cun-
taiite, uro 1 ¢pynT pasen 0,4 kr.

3ananme 2 . Ha rpaduke n3o0paxeHa 3aBUCUMOCTb KPYTSIIIETO MOMEHTa aBTOMOOMIIBHOTO JIBU-
raTessi OT Yiciia ero 000poToB B MUHYTY. Ha ocu alciuce OTKIIaapIBaeTCs YHCII0O 000POTOB B
MunyTy. Ha ocu opannat — kpytsimmii MoMeHT B H - M. UToOBI aBTOMOOMIIL HaUasl ABUXKEHUE,
KpyTALIMH MOMEHT JoJbkeH ObITh He MeHee 60 H - M. Kakoe HaumenbIiee yncio 060poToB J1BU-
rateiisi B MUHYTY JOCTaTOYHO, YTOOBI aBTOMOOMIIb Hayall JBUKEHHUE?

Hu
140 —
120 / \\
100 \\
80 \
60
40
20
oﬁtumf
0 1000 2000 3000 4000 5000 6000

3aganue 3

0 67 910 x

Haﬁ,[[PITe Iiomaiab p0M6a, BepIHI/IHBI KOTOpOFO HUMCHOT KOOp,[[I/IHaTbI
(6;3), (9;4), (10;7), (7:6).
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3ananue 4. Y Butu B konmiike exut 12 pyOnéBbix, 6 1ByXpyOnéBeIx, 4 matupyonaéBoix u 3
necATupyOaEBBIX MOHETHI. BUTs Hayraa 10cTaéT U3 KOMUIKK OJHY MoHeTy. Haiinurte Beposr-
HOCTH TOTO, YTO OCTABINASACS B KOIMUJIKE CyMMa COCTaBUT Oosiee 70 pyOieit.

2
3ananue 5. Haiigute kopens ypaBHenus +* — 16 Eciu ypaBHEeHHE UMeeT 00jiee 0HOTO KOp-
HS, B OTBETE 3aMUIINUTE OOJIBIINN U3 KOPHEH.

3azanue 6.

A
2 ! b

RN

‘L___:‘;_- S
i " JlBa pebpa mpsMOyroasHOTO MapaijIeNIeHIIe a, BEIXOIAINE U3 OJHOU BEPIITH-
HBI, paBHbI 2, 4. Jlnaronans napasuienenumena papya 6. Haliqure miomaas DOBEpXHOCTH Hapa-
JeNenumnesa.

y 4%.11'0: 448
3ananmue 8. Haiinure 3HaUCHNE BRIPOKCHHS : :

3apanue 9. 3aBUCHMOCTh 00BbEMa CIIPOCca (IUHUIL B MECSAIT) Ha MTPOIYKITUIO MPEIIPHUSITHS MO-
HOTIOJIUCTA OT TeHBI P(ThIC. py0.) 3amaercst popmynoit § = 80—5 P-Bripyuka npennpusTus 3a

Mecs #(TeIC. py0.) BerUKciseTcs o Gopmyie (P)=pq -Onpenenure HauboIBLIYIO LEHY P,
pu KOTOpoit MecsiuHas Beipyuka coctaBUT 300 Thic. pyo. OTBET MpuUBEIUTE B THIC. PYO.

3apnanue 10. B cocyn, conepxauuid 5 1uTpoB 12—TIpONEHTHOTO BOJHOTO PACTBOPA HEKOTOPOTO
BEIIECTBA, 100aBUIN 7 TUTPOB BOJbL. CKOJIBKO MPOIIEHTOB COCTABISET KOHIIEHTPALUS MOy~

YHBIIETOCs pacTBopa?
_JET6r
3aganue 11. Haiinure Touky MuHUMyMa QyHKIIUU y = Vx*+6x+29.

(x* —5,6x+7,84)(x—2,5) < 0.

3apanme 12. Pemure HEpaBeHCTBO:

3ananme 13. Kpachblii kapangam crout 17 pyOneit, cunuit — 13 py6aeil. HyxxHo kynuth ka-
paHjaiu, uMmes Bcero 495 py6ieit u cobiroas JONOJHUTENBHOE YCIOBHE: YUCIO CHHUX KapaH-
Jalei He JOJDKHO OTJIMYAThCs OT YHUCIIAa KPAacHBIX KapaHjaaliel 60blie YeM Ha MISTb.

a) MOHO J11 KyIUTh MPU TaKUX YCIOBHX 32 KapaHjaia?
6) M0>HO 71 KYIUTh IPU TaKUX YCJIOBUAX 35 KapaHaamiein?
B) Kakoe HanGombiiee yuciio kapanaameid MOXKHO KYIUTb ITPH TAaKUX YCIOBUAX?

BapuanT 2

3anganue 1. Onna Tabnerka nekapctBa BecuT 70 Mr U coiep XUt 4% aKkTUBHOTO BeliecTBa. Pe-
OEHKY B Bo3pacTe 10 6 MecsIeB Bpau nponuckiBaeT 1,05 Mr akTUBHOTO BeIIecTBa HA KaX bl
KUJIOTpaMM Beca B CyTKH. CKOJIBKO TaOIETOK 3TOTO JIEKapCcTBa CIEAYeT IaTh peOEHKY B BO3-
pacTe IsATH MECALIEB U BECOM 8 KI' B TEUEHHE CYTOK?
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3aganue 2. Ha rpaduke mokasan npoiecc pa3orpeBa JABUraTess JISrkoBoro asToMoomis. Ha ocu
a0CIIMCC OTKIIAIBIBACTCS BPEMsl B MUHYTaX, POIIE/IIIee OT 3aIlyCKa JIBUTATENs, HA OCH OPJIH -
HaT — TemIieparypa aBurareis B rpagycax Llenscus. Onpenenure mo rpaguky, CKOJIBKO MUHYT
JBUraTelns Harpesajcs ot temneparypsl 60 °C no Temneparypst 90 °C.

tC

920 Bl s | A | /\

80

70 +

3azanue 3.

ol 2 8§ 10 % HaliuTe MI0Iaib Y€TEIPEXYTOIbHUKA, BEPITHHBI KOTOPOTO HMEIOT KOOPIH -
uatsl (8;0), (10;8), (2;10), (0;2).

3ananue 4. Y JIuHBI B KOMWIKE JISKAT 7 pyONEBBIX, 5 ABYXPYOIEBBIX, 6 MATUPYONEBBIX U 2 JIe-
cATUPYONAEBBIX MOHETHI. J[MHA HayraJ JOCTa&T U3 KOMWIKH OJHY MOHeTy. Haliaute BeposiITHOCTh
TOTO, YTO OCTABIIASCS B KOMMJIKE CyMMa COCTaBUT MeHee 60 pyOieit.

13
A

2 .
3ananue S. Pemute ypaBHEeHHE 2x 7 Ecnu ypaBHeHue nmeet 0oJiee OHOTO KOPHSI, B
OTBETE 3AMUIIUTE MEHBIIUN U3 KOPHEH.

3agaHue 6.

5 B tpeyronsauke ABC yron C pasen 90°, tgA = 0,5 »BC = 4, Hatigute AC.

3ajganue 7.
| N
I\
N
I N
| A\
Y SR, e SO
/// \\ /-
s 27 JIBa pebpa mpsMOYTrOJBLHOTO Mapalieenure/a, BEIXOASIINE U3 0THOM
BEpLINHBI, paBHbI 1, 2. [lnomans noBepxHocTu napamienenunena pasHa 16. Haiiaure ero aua-
TOHAJIb.
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20 .38
o 65 ’
3ananme 8. HaiinuTe 3HaUeHUE BHIPAKCHHS

3aganme 9. 3aBucuMOCTh 00BEMa CIpOCa (EANHUI] B MECSIT) Ha MPOYKIUIO TPEATIPUITHS -
MOHOTIOJIUCTA OT 1eHsl P (ThIC. py6.) 3amaercst popmynonn 4 = 65 —5p ‘BeIpyuka npeanpustus
3a MecsIl 7 (ThIC. py0.) Beraucisierces 1mo popmyste - (P) = prq -OnpeaenuTe HauOOJIBIIYIO IIEHY
P, npu kotopoii Mecstanas Beipyuka /(P )cocraur 200 Thic. py6. OTBET IPUBEIUTE B THIC. PYO.
3apanme 10. Cvemanu 4 nutpa 15—IpOLIEHTHOTO BOJIHOTO PAacTBOPA HEKOTOPOTO BelIecTBa ¢ 6

JUTPaMHU 25—TPOLEHTHOIO BOJIHOTO pacTBOPa TOro *ke BemecTBa. CKOJIbKO MPOLIEHTOB COCTaB-
JISieT KOHLIEHTpAIUs MOIy4rBILIErocs pacTsopa?

y=v—6+12x—x2.

3aganme 11. Haiingure TOuKy MakcuMyma GyHKINA

(10x+7)(4 — 5x) (50x* — 5x —28) < 0.

3aganue 12. Pemmre HEpaBeHCTBO:

3aganue 13. KpacHslii kapannam crout 18 pyonei, cunuit — 14 py6neii. HyxxHo KynuTh ka-
pangamm, uMmes Bcero 499 pyouieii u coOmroas T0MOTHUTENIBHOE YCIIOBUE: YUCIIO CUHUX KapaH-
I[aIHeI\/JI HEC JOJI’KHO OTJIMYATHCA OT YMUCJIa KPpAaCHBIX KapaHI[ameﬁ 00JIblIIE YeM Ha IIECTh.

a) Moxxno nu kynuth 30 kapangamei?
0) MosxxHo 11 KynuTh 33 KapaHaama?
B) Kakoe Hanbopiiee yncio kapanaaniein MOKHO KYTUTh?

Ku1toyu K KOHTpOJIbHOM paboTe No1

2 3| 4 5 |6|7| 8 | 91011 12 13
2000 8 |0,72| 5 |4(64|121|10| 5| -3 (—oo; 2, 5] U {2j 8}, a) na; 0)
HeT; B) 33.
3 |68/01|-05{8| 3|54 |8 21|6 (—oo; —OJ)U(—OJ; U,S)U(O.,g; -|-co), a) na; 0)
Her; B) 31.

3a BBIIIOJIHECHUE

saganus 1-11 BeicraBisercs 0-1 6ajui3a BEIIOJIHEHUE
3aganus 12 BeicTaBisiercs 0-2 0asura 3a BBIIOJIHEHUE
saganus 13 BeicTaBisiercd 0-3 Oauia

KpuTepuu oneHrBaHUA

OrMeTka 5 BBICTaBIIAETCS IIPU YCIIOBUM, UTO CTYeHT BbIonH 91-100% 1 HaOpan 14-16 6asios.
OrmeTka 4 BbICTABIISIETCS IIPU YCIIOBUM, UTO CTYJEHT BhITOIHWI /6-90% 1 Habpan 12-13 Gasuios.
OrmeTka 3 BBICTABILIETCS ITPY YCIIOBUM, UTO CTY/IEHT BhIOIHI 60-75% 1 Habpan 9-11 6arwios.
Or™eTka 2 BBICTABIISIETCS IIPU YCIIOBUM, UTO CTY/IEHT BhIOIHII MeHee 0-59 % n nabpai 0 - 8 Gasuios.

80




KoHTposibHas paboTa Ne2

BapuaHT |

1. BeIYHCIHTH:

y 9% —3 2) (¥2416)2.

15% . 272 . 373
2. HUsBecTHO, uto 12* = 3. Haittu 1221,

3. BeimonsHuTh aAeitctBuA (a >0, b > 0):

_ 541 3 a
1) a4+\,:5_( 1 } . 2) 1/;+ dab_%.

ave-1 3a

4. CpaBHHTH YHCJIA:
| 2 2 J7
1) [E]’ H(gr; 2) (4,2)"7 u(z@) :
7 7 b

5. 3anucaThk GeCKOHeUHYIO NIePpHOAUYECKYI0 AecATHYHYI0 Aposs 0,2(7)
B BHJe OOBIKHOBEHHOI.

1 1 1
6. b’npoc'm'rb{ a +12 - a:_—lz] a2 :r 1 mpu a>0,a#1.
a+ 2az+1 a?
BapuaHr Il

1. Briuynciaurs:

p 2oV6ET ) @adey.

44 -2

2. HssecTHO, uro 8% = 5. Haitru 8 **2,
3. BminosnHuTh geicteud (a >0, b > 0):

1) (aﬁn)ﬁ_i; 2) Vab %_sa_

e "
av? Ub

4, CpaBHUTH uMcJAa:

1) 0,7)% u(0,7) %5 2) (0 u (3,143,

5. 3anucaTe 0ECKOHEUHYIO MePHOAWYECKYIO JecATHUYHYIO Apodes 0,3(1)
B BUJle OOBIKHOBEHHOM.

_ 2 — yz ]
6. YopocTuTts -y X yl [.fi) npn x>0, y > 0.

3 L L 1 x
x4+x2y4 xd+y4

Ksitouu K KOHTpOJIbHOM paboTe N2

3agaHue 1 2 3 4 5 6
B 1 | 1;4 | 0,75 | a¥s < |2 2
apHuaHT ; . s - NPT
p ’ 1 a y l 9 18 (a _ 1)
B 5 _ . ] 14 1 1
apuaHT 4,9 | 12,8 as; -1 | <> 35| x4 — y4

3a BeITONHeHKE 3aganus 1,3,4 peicTaBiasercs 0-2 Oamra
3a BeImosiHeHMeE 3aganus 2,5 BeicTasisgercs 0-1 6amn
3a BeINONIHEHME 3agauns 6 BeicTaBissercs 0-3 6amuta



Kpurtepun OLlCHUBAHUSA

OtmeTKa 5 BBICTABISETCS IPH YCIIOBUM, UTO CTYIeHT BbIomHiT 91-100% u naOpast 10-11 Gamios.

OtmeTka 4 BBICTABISIETCS TTPH YCIIOBUH, UTO CTYACHT BHITOMHII /6-90% 1 HaOpai 8-9 6amios.

Otmertka 3 BbICTaRIISICTCS TP YCIIOBUH, YTO CTYJICHT BoonHII 60-75% v HaOpa 6-7 6aios.

OtmeTKa 2 BHICTABIIAETCS IPH YCIIOBUM, YTO CTY/ICHT BBITIOITHU
nmenee 0-59 % u nadpan 0-5 6armios.
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®oH/, OLIEHOYHBIX CPEJICTB /1Sl TEKYILLET0 KOHTPOJISl yCIIeBaeMOCTH
1o JUCUUILUIMHE «MaTemMaTuka
Tema 2. Ctenennasi pyHkuus.

KonTpoabnas padora Ne 3

BapuanTt 1

Haiigute o6macts onpenenenns pyHkumn y = V4 — x2.
2. W3o006pasute 3cku3 rpaduka GpyHKIuu y = x5,

1) BpwlsicHHTE, HA KaKUX MPOMEKYTKaX (QYHKIHsI yOBIBACT.
2) CpaBHuUTE YnCIa:

=

A u L 32)-5 1 3v2) .
3. Pemmte ypaBHeHUE:
DV1-x=3; 2Vx+2=v3—x 3)VI-x=x+1;

H\V2x +5—-Vx+6=1.
4. Haiigure GyHknuio, ooparnyro K pyaknun y = (x — 8)~1, ykaxure eé 06aacth onpe-
ACJICHUSA U MHOXKECTBO 3HAYCHUU.
5. Pemmre HepaBeHCTBO VX + 4 > x + 4.
BapuaHnTt 2

-1
1. Haiigure obnacts onpenenenus pynkuuun y = (x2 —9) 3,
2. W3o0pasute 3cku3 rpaduka QyHKIMA y = x~°.
1) BeisicHHTE, Ha KAKHX TPOMEKYTKAX (YHKIIUS BO3PACTAET.
2) CpaBHHTE YHKCIIA:

6 1. 1, ¢ 1,7°
3. Pemute ypaBHeHue:

1) Vx —2=4; 2) V5 —x =vx — 2; )Vx+1=1-x

4)V3x+1— Vx+8=1,

4. Haiinure dynkuumio, oopatayro kK pyukiuu y = 2(x + 6)~1, ykaxure e€ 061acts onpe-
JIeNIeHUs] U MHOKECTBO 3HAUCHUH.
5. Pemmre HepaBeHcTBO VX — 3 < x — 5.
Kistoun K KOHTpoJibHOM paboTe N2 3

3agaHue \1 \2 |3 \4 \5
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1)(—o0; 0) U (0; +c0) Y= 48 _
Bapuant 1 [—2;2] | 2)>; > 8;2:0,10 ’(C_OO; 0) U (0: +o0) (—4;-3)
(—;8) U (8; +o0)
2
. , (—(00;—3)) 1)(—00; 0) 6 35 0: 8 JQ’C= -6 - ( )
apuaHT U(-3;3) | 2<; > 18; 3,5; 0; 75+ 00
_ (—0;0) U (0; +o0)
UG +o) (—00; —6) U (=6; +00)

3a BemonHeHue 3aganns 1 Beictasisiercst 0-1 Oamn
3a BhInoaHeHKe 3amanus 2,4,5 BeictaBnsercs 0-2 Oamia
3a BeIONIHEHME 3aMauns 3 BeIcTaBisiercst 0-4 Oaimta

Kpurtepun OLlCHHBAHMA

Ormvetka 5 BeICTaBIISIETCS TIPH YCIIOBUH, UTO CTyAeHT BhmatHm 91-100% u nadpan 10-11 Garos.
OrmeTka 4 BBICTABIISETCS TIPH YCIIOBUH, UTO CTYACHT BHIMOHII /6-90% 1 Habpan 8-9 Gasios.

OrmveTka 3 BBICTABIBIETCS TIPH YCIIOBHH, YTO CTYNEHT BITOHM 60-75% 1 Habpan 6-7 Garuios.
OrmeTKa 2 BHICTABISETCS TIPH YCIIOBUM, UTO CTYIEHT BhIoyTHIIT MeHee 0-59 % n rabpait 0-5 Gaios.

Tema 3. [lokasaTesbHast QyHKLMUSL.

KontpoabHas padora Ne 4

BapuanTt 1

Pemnre ypaBHeHuE:
2) 1 223x

X X
() =25 24 +2 -20=0.

33 % 1
Peyte HepaBEHCTBO (Z) > 15-
L X—y =4
Pemute cucremy ypaBHEHHi {
5x+y = 25,
Permute HepaBeHCTBO:
x-6 _ 1 2 (x-1
1) (Wf5)° < = 2) (E) > 1.
Pemmnre ypaBuenue 7%*t1 + 3 - 7¥ = 2x+5 4 3 - 2%,

BapuaHnT 2
Pemure ypaBHeHHE:
1) 0,12x-3 = 10; 2)9x—7-3*—18 =0.
1.* s
PelmTe HEPaBEHCTBO (15) <-.
xX+y=2

PemnTe cucremy ypaBHeHHI {
6*+5y = 36.

Pemte HCPAaBCHCTBO:

y @HT>s 0 2a §)x2_4 <1.

Pemmre ypaBHenue 3¥t3 + 3¥ = 5 2x+4 — 17 - 2%,
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Kiroun K KOHTpoJIbHOU paboTe Ne4

3agaHue 1 2 3 4 5
Bapumanr | 11.9 ) . (—0;8);

1 3 (—o0; —1) (3;-1) [—1;1] 1
Bapuant . _ . (-12; +o0);

2 1;2 | (—o0;—1) (2;0) [—2;2] 2

3a BeImonHeHHe 3ananus 2 BeictaBisiercs 0-1 6amn

3a BenonHenue 3aganud 1, 3, 4 BeictaBisiercs 0-2 Oama

3a BeITIOTHEHME 3a1aHus 5 BeIcTaBisieTcs 0-3 Oamna

Kpurepun OIleHMBAHUA

OrmeTKa S BBICTABISETCS IPH YCIIOBUM, UTO CTYIeHT BHITOMHIUT 91-100% 1 Habpast 10 6arios.
OrmeTka 4 BHICTABISETCS TPH YCIIOBUM, UTO CTYZIEHT BHIOMHIT 76-90% 1 Habpan 8-9 Gasnios.
OrmeTka 3 BBICTABISETCS TPH YCIIOBUH, UTO CTYZIEHT BHIOMHFIT 60-75% 1 Habpar 6-7 6asnios.
OrmeTKa 2 BHICTABISETCS TIPH YCIIOBUM, UTO CTYIEHT BhIorTHIIT MeHee 0-59 % n rabpat 0-5 Garios.

Tewma 4. Jlorapupmudeckas GyHKLIUSA.
KonTtposbHas padora Ne 5

BapuanTt 1
1. Beruucnure:
1) log: 16; 2) 51+logs 3, 3) logs 135 — logs 20 + 2 - logs 6.
2
2. B oHO¥ cucTeMe KOOpAMHAT CXeMaTHYeCKH NOCTpouTh rpaduku GyHkuii y = logix u
4
1 X
y=€).
4
3. CpaBuute uncna logi - u logi —.
24 25

4. Pemnte ypaBHenue logs(2x —1) = 2.
5. Pemnre HepaBenctso logi(x —5) > 1.
3

6. Pewute ypaBuenue log,(x — 2) + log, x =3 .
7.Pemure ypaBuenue logs x + log,, ¥ = 14.

8.Pernte HepasenctBo (logz x)2 — 2 -logzx < 3.

BapuaHnT 2
1. Beruuciure:
1 1 2-log17
1) log; — ; ) 3 ;  3)logz56+2-log212 — log2 63 .
2. B oHO¥ cucTeMe KOOpAMHAT CXeMaTUYeCKH MOCTPOUTh rpaduku GyHKIUN Y = logsx u

y = 4x,
1 1
3. Cpasnute uncna log 4 1 s ¥ 10g0,91§'

4. Pemute ypaBHenue logs(2x + 3) = 3.

5. Pemute HepaserctBo logs(x —3) < 2.

6. Pemute ypaBuenue logs(x — 8) + logsx = 2.
7.Pemmure ypasuenue log sx + loge x = 10.
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8.Pemnte HepaserctBo (logz x)? — 3 logz x < 4.

Kiroun K KOHTpOJIbHOU paboTe N5

3amanue 1 2 3 4 5 6 7 8
1
Bapuant 1 -4;15;5 d > 13 | (5 5§) 4 64 [§ 3 27]
Bapuant 2 | 3497 |b | < | 305 | & | o | s |16
: < |l < [ »s | 5 :
3a BeinoniHenue 3agaausd 1 BeicraBngercsa 0-3 oaiuia
3a BeIoNIHEeHKE 3agaHud 2, 3, 4, 5 BeicTasiisieTcs 0-1 Oann
3a BrIoNIHEHKE 3a0aHud 6, 7, 8 BeicTaBiserca 0-2 Oauia
Kpurepun OLICHUBAHU A

OrmeTKa S BBICTABISETCS IPH YCIIOBUM, UTO CTYIeHT BhIonmHT 91-100% u Habpait 12-13 Gamios.
OrmeTka4 BBICTABISETCS IPH YCIIOBUM, UTO CTYIEHT BIOHIT 76-90% n Habpan 10-116ar1oB.
OrmeTka 3 BBICTABIISICTCS TIPH YCIIOBHH, YTO CTYICHT BhITOMHIMI 60-75% 1 Habpan 8-9 Garwios.

OrmeTKa 2 BBICTABITSETCS TIPH YCIIOBUM, UTO CTYIEHT BBIOiHIIT MeHee 0-59 % n nabpa 0-7 6arwios.
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®oH/, OLIEHOYHBIX CPEJICTB /1Sl TEKYIEr0 KOHTPOJISA yCIIeBaeMOCTH

IO JUCLHMITIJIINHE «MaTteMaTuka

Tema 5. AKCHOMBI CTEPEOMETPUH U UX NIPOCTEUIINE CIE/[CTBUS
KontpoabHas padora Ne 6
Bapuanr 1

1. Bepuunsl tomanoit ABCM He npuHauiexaT oJHOU iockocTd. HazoBure Bee miockocTy,
KOTOpbIE ONPEENIAIOTCS MPAMBIMH, TPOXOAAIIMMHU Yepe3 BepinHbl JJomaHoi ABCM, u conep-
AT TOJIBKO OJHO 3BEHO 3TOM JIOMaHOM.

2. JlaHbI 1BE MJIOCKOCTH o U 3 ¥ TpH Touku A, B, M, npu4ém Touka M mpuHaIIEKUT 00enM
IJIOCKOCTSIM, TOUKU A U B npuHaaiexat cOoTBETCTBEHHO IUIOCKOCTAM o U 3. BrisicHuTe, MMeroT
71 001IKe TOUKU MmI0ckocTh (ABM) u mitockocTs 7y, mpoxosias yepe3 JMHHUIO IepecedeHus
mockocTelt o u B u Touky E — cepenuny otpeska AB. Eciin uMeroT, TO MoKaKuTe UX Ha 4yepTe-
xe. OObsicHUTE CBOM OTBET.

3. Manb! aBa Tpeyronsauka ABC u ABM, He nexaniue B oHOH tutockoctH. [Tycts K — Touka
nepeceuenuss Menuad TpeyroabHuka ABC, T — cepenuna otpeska AC, P — cepennna otpeska
BM. Jlokaxwure, uto otpe3ok EK, rne E — mobas touka otpeska TP, mpuHaIeKuT MI0CKOCTH,
conepskanie npsimyro BM u touky T.

Bapuanr 2

1. B mmockocTu o maHbl yetbipe Touku A, B, C, M HUKakue Tpy U3 KOTOPBIX HE IPUHAIJIC)KAT
onHou npsiMoit. Touka K He npuHagiexxur muockoctu o. Ha3oBuTe Bce MIOCKOCTH, KOTOPbIE
ONPEACIISAIOTCS MPSAMBIMH, MPOXOASAIIMMU Yepe3 BepiirHbl JiomaHoi AKBCM, u coaepxar
TOJIBKO OJIHO 3BEHO 3TOH JIOMaHOM.

2. JlaHbl 1BE TUIOCKOCTH 0. ¥ B 1 TpH ToUku A, B, M, npuuém Touka M nmpuHaAIEKUT 00enM
wiockocTsaM. Touka A He MPUHAUICKUT HU OJHOM U3 HUX, TOUKa B mpuHauiexkuT miockoctu f.
BrisicHuTe, UMEIOT 71 00111Ke TOYKHU TIOCKOCTh (ABM) 1 MII0CKOCTS 7, MPOXOAdIas uepes Jiu-
HUIO MIepeceyeHms TIOCKoCTer o u 3 u coaepkaiias Touky A. Eciu uMeror, To mokakute ux Ha
yeprexe. OOBSICHUTE CBOM OTBET.

3. dan mapamnenorpamm ABDE c nentpom B Touke O u tpeyronsuuk ABC, He nexariue B of-
HoM mockocTu. [lyctb M — Touka nepeceuenust menuan tpeyroiabHuka ABC, T — cepennna ot-
pe3ka AB, P — mobas Touka otpeska OC. Jlokaxwure, yro npsamas CO u otpe3ok ZM, rae Z —
mobast Touka otpeska TP, mpuHaamexar oJHON U TOH K€ TUIOCKOCTH,

Kstoun K KOHTpOJIbHOM paboTe N26

3ananue BapuanT 1 Bapwuanr 2
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1 (ACM), (ABM) (KMC), (KMB), (KMA), (AKC)
ME AM
3 EK npunamnexur (BMT) ZM npunaanexur (COT)

N

3a BrionHeHue 3aganus 1 BeictaBiserca 0-2 Oamia
3a BeIoONIHEHKE 3amaHus 2 BeicTaBisgerca 0-1 Oamn
3a BeIIoONIHEHKE 3aMaHus 3 BeIcTaBisgercsa 0-2 oaiuia

Kpurtepun OLICHNBAHMA

OtmeTKa S BBICTABIAETCS TPH YCIIOBUM, UTO CTYneHT BhInonHiT 91-100% u nabpan 5 6armios.
OrmeTka4 BBICTABIISICTCS IPH YCIIOBHH, YTO CTY/IEHT BHITOIMHI /6-90% 1 Habpai 4 Gamia.
OrmeTka 3 BHICTABIAETCS IPH YCIIOBUM, YTO CTYIEHT BbIouTHI 60-75% 1 Habpan 2-3 6ayuia.
OrmeTKa 2 BHICTABISETCS TPH YCIIOBUM, UTO CTY/IEHT BbIortHIIT MeHee 0-59 % n nabpa 0-1 Garwos.

Tema 6. [lapayieIbHOCTb NPSAMBIX U IJIOCKOCTEH.

KonTposbHnas padora Ne 7

Bapuanr 1

1.

[Tnockocts, mapamnensHas ctoporne AC tpeyronsauka ABC, nepecekaer cropony AB B
Touke A1, a cropony BC — B Touke Ci.

Haiigute A1C1 ,ecim AC =12 cm,

BA1:BA=1:3

Hanbl ueteipe Touku A, B, C, D, He nexaniue B 0JHOM MJIOCKOCTH, Touka E — cepennna
otpe3ka AD. Ha nydax AC u AB B3s1hI cooTBeTCTBeHHO TOukM C1 1 Bl Tak, uro
ACIL:AC = 3:2, B npunagyexut otpe3ky AB1 u BB1= 3cM. YcTanoBure, kak pacmnoio-
xenbl psimas C1B1 u mnockocts (CBD) B mpocTpaHcTBe, €Cu M3BECTHO, 4TO Touka F —
Touka nepecedeHus npsimeix B1E u BD — nenut otpezok BD B oTHOMIEHUN 1:3, cuuras
OT TOukH B.

Janwl Tpu napamienorpamma ABCD, ABB1A1, BCC1B1, nexaniue B INIOCKOCTAX d, 3,
Y COOTBETCTBEHHO.

A) Jlokaxwute, uto npsimas OO1, KoTopasi IPOXOAUT Yepe3 IIEHTPHI apalJIeIOrPaMMOB
ABB1A1 u BCC1B1cooTBeTCTBEHHO, apajljieibHa MIOCKOCTH 0.

b) CymectByeTt nu kakas-HUOYb Apyras MI0CKOCTh, ONpeeIseMas BepIIMHAMU JJaH-
HBIX [apajIeIOrpaMMOB, KOTopas napasuiesnbHa npssmMoi OO1? Ecnu cymiectByer, TO
n3zobpasure e€ Ha ueptexe. OOBSICHUTE CBOIl OTBET.

Bapuanr 2

1.

[Inockocte, napamnensHas ctopone AC tpeyronsHuka ABC, nepecekaer cropony AB B
Touke A1 , a croporny BC — B Touke Ci.

Haiitn AC, ecau A1C1=3 cm,

BC:BCi1=4:1

2. lanbl yetsipe Touku A, B, C, D, He nexaiue B 0J1HO# miockocTy, Touka E — cepeauna

otpe3ka AD. Ha nyyax BC u BD B3sThI cooTBeTcTBeHHO Touku C1 1 D1 Tak, yto
BD1:BD= 5:4, C npunaanexur orpe3ky BC1 n CCl1= 1,5 cM. YcraHoBute, Kak pacro-
noxensl npsimasi C1D1 u miockocts (CAD) B mpocTpaHCTBE, €Clii U3BECTHO, YTO TOUYKA
F — rouka nepecedenus npsamsix C1E n AC — genur orpe3ok AC B oTHomeHuu 1:5, cun-
Tas oT Touku C.

Hanbl Tpu napamnenorpamma ABCD, ADD1A1, DCC1D1, nexarue B IIOCKOCTSX 0, 3,
Y COOTBETCTBEHHO.
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A) Hoxkaxwure, uto npamas OO1, koTopast IpOXOIUT Yepe3 LEHTPHI MapaJlIeIorpaMMOB
ABB1A1 u ADDI1A1cooTBEeTCTBEHHO, MapajuiebHa MJIOCKOCTH Y.

b) CymectByeT 1 Kakas-HUOYIb APyrasi IIOCKOCTh, ONpe/eisieMast BEpIIMHAMH JTaHHBIX
napajiesiorpaMMOB, KoTopas napajuiensaa npsmoit OO1? Ecnu cymiectByer, To n3o0pa-
3ute e€ Ha uyepTeke. OOBSICHUTE CBOM OTBET.

Kuroun K KOHTpOJIbHOU paboTe N7

3aganue BapuanT 1 Bapuanr 2
1 4 cMm 12 cMm
2 napasuIebHbI napaJuIebHbI
3

3a BeInonHeHue 3afanus 1, 2 BeicTaBisercs 0-1 Gamn
3a BeIONIHEHME 3aMaHus 3 BeIcTaBisiercst 0-2 Oaimta

Kpurepun OIleHMBAHUA
OrmeTka 5 BBICTABIBIETCS TIPH YCIIOBUH, UTO CTyneHT BbImomHmT 91-100% u Habpan 4 Garia.
OrmeTka 4 BBICTABIBIETCS TIPH YCIIOBHH, YTO CTYZIEHT BbionHmT 76-90% u nabpan 3 Gasia.
OrmeTka 3 BBICTABIBIETCS TIPH YCIIOBHH, YTO CTY/IeHT BoIOMHMT 60-75% 1 Habpan 2 6aria.
OrmeTKa 2 BBICTABISETCS TIPH YCIIOBUM, UTO CTYZIEHT BoIomHIIT MeHee 0-59 % n nabpa 1 6am.

Tema 7. [lepneHAUMKYAAPHOCTD NPSAMBIX U MJIOCKOCTE.
KontpoabHnas padora Ne 8

Bapuanr 1

1. Touka S He eXKUT B TIIOCKOCTH NpsiMoyroiabHuka ABCD 1 paBHOymaneHa oT ero BepIIvH.
Haitaure paccTosiHME OT TOYKH S 710 INIOCKOCTH MPSIMOYTOJIbHUKA, €CJIA CTOPOHBI MPSIMO -
yroJapHUKa paBHBI 6 11 8 cM, a SA =13 cwm.

2. Bepmuna A tpeyrosnpHuka ABC siBiisieTcst ocHOBaHHeM neprieHauKyisipa AD K Tiocko-
ctu TpeyrojbHuka. Jlokaxure, uto ecinu £BDA=2CDA, to £DBC=4DCB.

3. Touka, ynaneHHas OT IJIOCKOCTH KBaJipaTa Ha 8 CM, paBHOYJalIeHa OT ero cTopoH. I1no-
maap KBajpara pasHa 144 cm?. Haiinure paccTOsiHUE OT JAHHOM TOYKHU JIO CTOPOH KBajpara.

4.
B

A o @

D
(6]

[TnockocTth o mpoxoauT yepe3 ocHoBaHue AC paBHOOeapeHHOro TpeyroiabHuka ABC.
BO nepnenaukynsp k o, BD — BeicoTa TpeyroiabHUKa (CM. PUCYHOK).

A) Jlokaxkute neprneHaAuKyIsspHocTs npsmoit AC u miockoctu BDO.

b) [lokaxure nepneHaAuKyIspHOCTS TutockocTet BCO u a.

B) Haitnute nepumerp ABC, eciu BO =3 cm, DO = /7 ecm, CO =4 cm.

Bapuant 2
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1. Touka S He nexuT B 110ckoCcTH NpsiMoyroiabHuka ABCD u paBHOyzmaneHa ot ero

BepinH. Haliure paccrosinie oT TOKH S 10 BEpIIMH MPSIMOYTOJIbHUKA, €CIIU PacCTOs-

Hue ot Touku S 1o wiockocta ABC paBno 24 cm, AB =12 cm, BC = 16 cm.
2. Bepmuna A tpeyronsauka ABC siBiisieTcst ocHOBaHHeM meprieHaukysipa AD

IJIOCKOCTH Tpeyroiibauka. Jlokaxute, uro ecnu £DBA=2DCA, To 2DBC=2DCB.
3. Touka yganeHa oT KaXJI0W U3 CTOPOH KBajapaTa Ha 13 cMm. Jlnaronanb KkBajpaTa paB-

Ha 10+/2 cm. HaifnuTe paccTosHME OT JaHHO#M TOUKH [0 IIOCKOCTH KBAPATa.

[Tmockocts o mpoxoauT yepes kareT AC npsimoyroiasHOTo Tpeyroiasuuka ABC (£C =
90°), BO nepnieHauKyIsp K o (CM. pUCYHOK).

A) Jlokaxute nepneHaukynsapHocTs npsmoit AC u mockoct BOC.
b) JlokaxuTe neprneHauKyIspHOCTh Tuiockocteir BAO u a.
B) Haitnure nepumerp ABC, eciu AC = 12 cm, CO =4 cm, BO=3 cm.

Koy K KOHTpOJIbHOM paboTe N8

3amanue BapuanT 1 BapuanT 2
1 12 cm 26 cm
Hcnonb3oBaTh paBeHCTBO Tpe- Hcnonb30BaTh paBEHCTBO TPEYTOJIb-
5 YTOJMBHHUKOB TI0 CTOPOHE U JIBYM HUKOB IO CTOPOHE U JIBYM YIJIaM U
yIaM B CBOWCTBO paBHOOEIPEH- CBOICTBO paBHOOEIPEHHOTO Tpe-
HOT'O TPEYTOJILHUKA. YTONbHHKA.
3 10 cm 12 cm
A) UcnionbzoBats TTII 1 nmpuzHak A) UcnonezoBate TTII n mpusnak
MEPIICHTUKYISIPHOCTH MPSIMON U NEPIEHIUKYIIIPHOCTH TIPSIMON U
MJIOCKOCTH; TIOCKOCTH;
4 b) Ucnonp3oBate TTII n npuznak b) Ucnonp3oBate TTII u nmpuznak
MEPIICHTUKYISIPHOCTH JBYX NEPICHIUKYIIPHOCTH JABYX
TJIIOCKOCTEH; IIOCKOCTEH;
B) 16 cm B) 30 cm
3a BeInonHeHue 3aaanus 1, 3 BeicTaBnsercs 0-1 6ann
3a BeIMoIHEHUE 3a0aHus 2 BeicTaBisercs 0-2 Gamna
3a BeinonHeHue 3aganus 4 Beictasisiercs 0-5 6aiios
Kpurtepun OllCHUBAHUS

Ormerka 5 BrICTaBIsICTCS TIPU YCIIOBUH, UTO CTyAeHT BbimomHm 91-100% u Habpan 9 Gamos.
OrMerka 4 BICTaBISACTCS TIPU YCIIOBUH, UTO CTYACHT BbionHm 76-90% u Habpan 7-80aios.
Orverka 3 BBICTaBISCTCS TIPU YCIIOBUH, UTO CTYIEHT BbInoiHW 60-75% 1 Habpan 5-6 Garios.
OrMeTKa 2 BBICTABIISIETCA [PH YCIIOBHH, UTO CTYASHT BbIomHI MeHee 0-59 % u naGpan 0-4 6ana.
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®oH/, 0LIEHOYHBIX CPEJICTB /1J1Sl TEKYIET0 KOHTPOJISl yCIIeBAeMOCTH

IO JUCLHMIIJIINHE «MaTteMaTukay

Tema 8. /lekapTOBbI KOOPAHUHATBI U BEKTOPHI B IPOCTPAHCTBE.
Kontpoabnas padora Ne 9

Bapuanr 1

1. Tan tpeyronsauk ABC ¢ BepuinHamu
A(11;-2; -9), B(2; 6; -4), C(8; -6; -8).
A) Haiinute koopanHatel cepennnbl oTpesku BC.
B) HaiiiuTe KOOpAMHATE U MOZY/Ih BEKTOpa B
B) Haiiyure Bextop B+ B

2. Jlansl Bextopsl §-3; 0; 4) u b1; -2; 2).
A) Haiigure BekTop € = %‘a— 3b
B) Haitmute (at+ b - (a— ).
B) Haiinure KOCHHYC yria MeKIy BEKTOpaMu ai b

3. JlokaxwuTe, uTo yeTbipexyroibHuk ABCD — mapamienorpamm, U HaluTe IEHTP €ro
cummerpun, eciu A(-2; -4; 1), B(-5; -6; -1), C(4; 10; 3), D(7; 12; 5).

4. Yepes BepmmHy A K 10ckocTH KBajgpaTta ABCD nposenen neprieHaukyisip MA. Yrou
Mexy npsamoit MC u miockocTs kBagpara paset 45°, a MA = 4+/2 em. Haitaure mmo-
maJb KBajapara.

5. Tlnockocts o u  mepecekaroTcs mo npsmoit ¢. Yepes Touky M, nexariyro Ha IpsiMoi C,
B JIaHHBIX IUIOCKOCTSX MPOBeJeHbI 0Tpe3ku AM u BM, nepneHaukyaspHbie OpsMoi C.
Haiimmre AM, ecim AB = BM = 2 1M, a yros MexIy IIocKocTsMH o 1 P paBeH 60°.

6. T'mmorteny3a AB paBHOOEIpEeHHOTO IPAMOYTOJBLHOTO TpeyroybHruKa ABC nexur B
IIOCKOCTH 0. YTon Mexay miockoctsimu ABC u o paBen 45°, a oproronansHas mpoek-
uus TpeyroiabHuka ABC Ha II0CKOCTh 00 UMEET IO b 162 cM? Haiinute paccros-
HUe oT ToukH C 10 TUVIOCKOCTH Q.

Bapuanr 2

1. Jau tpeyronbauk ABC ¢ Bepmunamu A(11; -2; -9), B(2; 6; -4), C(14; 2; -10).
A) Haiinute xoopanHatel cepenunbl otpe3ku BC.
B) HaiinnTe koOpauHATHI U MOIY/Ib BeKTOpa_B
B) Haiinure BeKTOpT‘B-l-_B

2. aubl Bektopsl ¢-2; -2; 1) u b(0; -4; 3).
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A) Haitnure BexTop ¢ = 4at éb
B) Haitmure (at+ B - (a— b.
B) HaiinuTe KOCHHYC yriia MeXIy BEKTOpaMu i b

3. Hoxaxwute, uro yeTbipexyroibHuk ABCD — napasmienorpaMmm, U HalIUTe IEHTpP €ro
cummerpun, eciu A(-1; 4; 3), B(-3; 6; -5), C(3; 0; -5), D(5; -2; 3).

4. Yepes BepuuHy A k miockoctu kBajapara ABCD nposenen nepnenaukynsap MA. [{ua-
roHaIb KBaJpaTa paBeH 2v/2 cM, a npsmas MB HaKI0HEHA K IIIOCKOCTH KBajpaTa MO
yriom 45°. Haifnure paccrostare oT Toukd M 10 IIIOCKOCTH KBapaTa.

5. Inockocts o 1 B mepecekaroTcs 1Mo npsmoi ¢. Yepes Touky M, Nexaniyro Ha IpsiMoii ¢, B
JAHHBIX MJIOCKOCTAX MpoBeAeHbI 0Tpe3ku AM u BM, nepnenukynspHbie NpsMoi c.
Otpes3ku AM u AB pasubl. Halinure ux qmussl, ecnn BM = 4 aM, a yron Mexty mioc-
KocTsimMHu o 1 P paen 60°.

6. Cropona AC paBHOCTOpOHHETO TpeyrobHuka ABC JIeKUT B INIOCKOCTH 0, a BepiinHa B
y/laJIeHa OT 3Toi IIockocTh Ha 3 cM. Yron mexy miockoctsvu ABC u o pasern 30°.
Haiigure momaap opToroHaibHOM NpoeKuu TpeyrojibHuka ABC Ha MI0CKOCTH a.

Kuitoun kK KOHTpOJIbHOM pa6oTe N29

3aganue Bapmuanr 1 Bapuanr 2
1 A) (5, 0; -6) A) (8;4;-7)
b) (6;12;-4) u 14 b) (12; -4;-6) u 14
B) (-3;-4, 1) B) (3:4;-1)
2 A) c (-4,5; 6; -4) A) ¢ (-8;-9,3; 5)
b) 16 b) - 16
11
B) % B) I
3 IIpu nokazarenbCTBE HC- IIpu nokazarenbCTBE UC-
M0JIb30BaTh PABEHCTBO MOJIb30BaTh PABEHCTBO
pacCTOSIHUN U KOJUIMHEAap- | PacCTOSIHUM M KOJUTMHEAp-
HOCTb. HOCTb.
(1;3;2) (1, 2;-1)
4 16 cm? 2 cM
5 2 M 4 nm
6 4 cm 4 cMm
3a BeimonHenue 3ananus 1, 2, 3 BeicraBusercs 0-3 6anios
3a BeInonHeHue 3ananus 4, 5 BeicraBisiercst 0-1 Oamn
3a BeIIONIHEHME 3amauns 6 BeicTasistercs 0-2 Oayuta
Kpurepun OLlCHUBAHUS

OrmeTka 5 BRICTaBISCTCS TPH YCIIOBUH, UTO CTYIeHT BhIoiHIT 91-100% u HaOpait 12-13 Gaywios.
Or™erka 4 BICTABIISETCA [PH YCIIOBHH, UTO CTYASHT BhIMOHW 76-90% 1 Habpan 10-116am10B.
OrMerka 3 BBICTABIBIETCA IPH YCIIOBUH, YTO CTY/IeHT BbIronHi 60-75% n nadpai 8-9 6aros.

Or™eTka 2 BBICTABIISETCA [PH YCIIOBUM, UTO CTYAeHT BbmomHm MeHee 0-59 % u nadpan 0-7 6arwos.
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®oH/, 0LIEHOYHBIX CPEJICTB [1J1Sl TEKYLET0 KOHTPOJISl yCIIeBAeMOCTH

IO JUCLMIIJIIMHE «MarteMaTuka

Tema 9. TpuroHoMmeTpuieckre GOpMyJibl

KonTpoabHnas padora Ne 10
Bapuanr 1
1. Beruucnure:
1) cos 765° ; 2) sin 19z,
6

Bemamcaure Sina, ecau COS a = 15—3 u —6m <a< =57 .

YIpocTuTe BeIpaXKeHue:

1)sin(a +pB) +sin(a —pB); 2

1+2-cos(—a)-sin(—a)

cos(n—a)+cos(3_n+a)
2

4. Pemure ypaBHEHUE:
u —6mr <a< —5m.
1) 2cosx=1+cosx; 2) sgn(’f3x)- _
cos2x —1 =sin3x-cos O — 2x)
2 ' 2 2
5. Hoxaxwute To)kmectBo cos4a+1 -
= 'sin4 a- (ctg a —tg a) .
2

BapuaHnT 2

1. 1. Beruucnure:
1) cos 765° ; 2) sin 19z,
6
Boeruucnure Sina, ecau COS a = 15_3

prOCTI/ITC BBIPAXCHHUC:

1)sin(a +p)+sin(a —=B); 2)

cos(n’—a)+cos(3_n+a)
2

1+2-cos(—a)-sin(—a) '
4. Pemmurte ypaBHEHHE:

1) 2cosx=1+cosx; 2)sin(_— 3x) - cos2x — 1 = sin 3x - cos (31— 2x) .
2 2 2

5. Jlokaxure ToxkzIecTBO cos4 a +1 = lsin4 a- (ctg a —tg a) .
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Kiroun K KOHTpOJIbHOU paboTe N210

3aganue 1 2 3 4 5
BapuanT | | V2,\V3 12 Dsi 1 1)x=n+4nk
Ve V2 I sin2a 2
1 1) 2 2) 2 13 ) )sina—COSa 2)x=4nk

3a BEI- N mon-
HEHHE Bapuant V2,1 1)2sinasinB2)sin a+cosa 1)x=2mk 3aJ1a-
Hus | 2 1) 2 2)2 Voor| D b2) cos2a 2)x=n+2mk BbI-
CTaB- JseTCs
0-3 6amna

3a BeInoHEeHKE 3agaHud 2, 3, 4, 5 BeictasiisieTcs 0-1 Oan
3a BrIoNIHEHKE 3a0aHud 6, 7, 8 BeicTaBiserca 0-2 Oaia

Kpurtepun OLICHMBAHMA

OrmeTKa S BHICTABISETCS TPH YCIIOBUM, UTO CTyieHT BhmonaiT 91-100% n Habpan 12-13 Gaios.
OrmeTka 4 BBICTABISETCS IPH YCIIOBUM, UTO CTYIEHT BeIoHIT 76-90% n Habpan 10-116ar1oB.
OrmeTka 3 BBICTABIISIETCS TIPH YCIIOBUH, YTO CTYACHT BbOHMI 60-75% 1 Habpan 8-9 Gasos.

OrmeTKa 2 BHICTABITSETCS TIPH YCIIOBUM, UTO CTYZIEHT BhITONHIIT MeHee 0-59 % 1 Habpas 0-7 Gaynios.

Bapuant 1

Pemnre ypaBHeHuUs:

1 25i11x+ﬁ=[].

cos[£+£J+1=D.
9 2 4

3 sin®x—2cosx+2=0.

Tema 10. TpuroHomMmeTpuyecKkue ypaBHeHUs

KonTposibHas pabora Ne 11

4. sinxcosx + 2sin® x = co¥ x.

3. Pemute ypaBHeHue:

3gin® x — 4sin xcosx + 5cog’ x = 2.

sin 3x = cos3x [ﬂ;4].

4. Haiinute KOpHU ypaBHEHUS " IPUHAUIEKAIHE OTPE3KY

5. Pemmre HEpaBeHCTBO COS (g +2) =

1

[\

6. Pemmre HepasencTBo 4sin’ X — 8 sin x +3< 0.
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. 3
7. Ha kakoM 13 pUCYHKOB II0Ka3aHO PELICHUE HEPABEHCTBA: SIN X < £ ?

2
1) 2) 3) 4)

A
NN

Tat
s

3
8. Brruucaure:  arcsin ( %) + 2arctg(-1).

x—y="
9. Pemmre cucremy: { 2

)

sinx + cosy = —2.

Bapwuant 2

Pemnre ypaBHeHus:

1 Zcosx+\/§= 0.

sin {n-%}n:n.

cox’ x+3ginx—3=0.

4. 3sin® x = 2sin xcosx + cos’ x.

.3 . _
5. Pemmnite ypaBHeHue: 5gin® x — 2 8inxcosx + cos x = 4.

sin 2x = \,E COS2X

6. Haiinure KOPHHU YpaBHCHHS * IpUHAJICKAIIMEC OTPE3KY [

. X _\/7
7. Pemnre HepaBeHCTBO SN (Z -3)< —

8. Pemure HepaBeHCTBO 2 COS2X — 3 €OS X — 2> 0.

ba

9. Ha kakoM U3 pUCYHKOB MIOKa3aHO pelleHHe HEPAaBEHCTBA: COS X = 7

N

1) 2) 3) 4)

AN ER I @y
SEASTZANIAY

=
2N

~1;6].
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2
10. Beruucaure: — arcsin (7) + 0,5arctg (-3 ).

11. Pemute cucremy: {

X—y=m,

cosx —cosy = 2.

Kiiroun K KOHTpOJIbHOU paboTe N211

3amanue 1 2 3 4 5 6 7 8 10 11
- - 11n/6 | (2n+2Ilk;
- x - - mT—6 2 —3 +27tk
—1)k=™ 1% X=Z + n+2n
Bapuanr | (1) .t w=onk | =3 T =D o | x=z 4ok n4k + nK:57 | 4+ nK: 57
1 k 4 1k 2 -6 -6
+ k + K + K
4r/3 | (n+2I0k;m
X= X X= X T—3 T—6 +21k
Bapuant | (_qyk” 4 _ =37 (14 _ _ 2" | +7K:57 | + nK: 57
2 5 X=4rk 2 P X=4mk 1l —6 _6
Tk + 7k Tk +nk | +nK + K
3a BeimonHenne 3aganus 1 BeictaBisiercs 0-3 Oamra
3a BeIoNHEHME 3amauns 2, 3, 4, 5 BeicTtaBistercst 0-1 Gamn
3a BeIONIHEHME 3aMauus 6, 7, 8 BeicTaBisiercs 0-2 Gaa
Kpurtepun OLlEHMBAHUS

OrmeTKa 5 BRICTABISETCS TIPH YCIIOBUH, UTO CTYIeHT BhIonmHIIT 91-100% n Habpair 12-13 6aymios.
OrmeTka 4 BBICTABIISCTCS TPH YCIIOBUM, UTO CTYIEHT BhIoHIT 76-90% 1 Habpan 10-116arm1oB.
OrmeTka 3 BBICTABIICTCS TIPH YCIIOBHH, YTO CTYICHT BhITOMHII 60-75% 1 Habpat 8-9 Garuios.
OrmMeTKa 2 BBICTABISICTCS TIPH YCIIOBUM, UTO CTYIEHT BBIOiHIIT MeHee 0-59 % n nabpa 0-7 6aruios.

Tema 11. TpuroHoMeTpuyeckre QyHKIAU
KouTposibHast paboTa Ne 12

Bapuanr 1
1. Haiiaure 061acTh ONpeieieHrs] 1 MHOXKECTBO 3HAYCHUN (DYHKIIUU Y=2COSX.

2. BrracHute, sBisieTcs M QYyHKLIUA y=sin X — tg X 4ETHOM, HEYETHOM MM HE SIBJICTCS HU

4yETHOM, HU HEUYETHOM.

3. U3zobpasute cxemarnuecku rpaduk GpyHkun y= Sin X + 1 Ha oTpe3ke [;, 2m].

4. Haiinute HanboJIbIIIce U HAMMEHbIIICe 3HaUeHHe GyHKIMU Y= 3 Sin X - €0S X + 1.

5. IMocrpoiite rpadux Gpyakuun y= 0,5 cos x — 2. Ilpu kakux 3Ha4eHUAX X QYHKIUS BO3-
pactaer? YObiBaet?

6. HaiimuTe HaMMEHBIINI MOJIOKUTENBHBIN Neproa GyHKIUHN Y = tg 3X.

Bapuant 2
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1.  Haiigure o61acTh ONpeaeieHUs U MHOXECTBO 3HaYeHH PpyHKIMN y=0,5C0SX.

2. Briscuure, ABaseTcs M1 (pyHKIHSA y=COS X — X° YETHOH, HEUETHOH MM He ABJIA-
€TCsl HU YETHOM, HU HEUETHOM.

3.  U306pasute cxematrnuecku rpadux GyHKIHH Y= COS X — 1 Ha oTpeske [ —; 27].
2

4.  Haiimute HauGombIIee ¥ HAMMEHbIIIee 3HaueHne (yHKIHH Y = LCOS? X —
3

+1.

1sin? x

5. ITocrpoiite rpaduk ¢pyHkun y= 2 sin x + 1. [Ipn kakux 3Ha4eHUAX X QyHKIUS
Bo3pacTaer? Y ObiBaeT?

6.  HaiimuTe HAMMEHBIIUI TOJIOKHUTEIBHBIN TTepro GpyHKIMHU Y = Ctg 3X.

Kiiroun K KOHTpOJIbHOU paboTe N212

3amanue 1 2 3 4 6
+2nk: 27+
Bapuant 1 | (0 271:1(,2.71: 27k) Heuer /3
[-2:2]
(0+2nk;2n+27k)
Bapuanr 2 [-0.5:0.5] YyeT /3
3a BrInonHeHnue 3amanus 1 seicraBiasercs 0-3 Oania
3a BhITIONHEHME 3amanus 2, 3, 4, 5 seicTaBisgercs 0-1 6amn
3a BhITIONIHEHME 3amanus 6, 7, 8 BricTaBisgercs 0-2 Ganna
Kpurtepun OLlEHUBAHM S

OrmeTKa 5 BRICTABISETCS TIPH YCIIOBUM, UTO CTYIeHT BhIomHIIT 91-100% n Habpair 12-13 6aymios.

OrmeTKa 4 BBICTABISCTCS TPH YCIIOBUM, UTO CTYIEHT BeMauTHILT 76-90% u radpant 10-116arm1oB.

OrmeTka 3 BBICTABIISCTCS TIPH YCIIOBHH, UTO CTYCHT BHIMOHIIT 60-75% 1 Habpan 8-9 Gasios.
OrmMeTKa 2 BBICTABISCTCS TIPH YCIIOBUM, UTO CTYIEHT BhIoyTHIIT MeHee 0-59 % n rabpat 0-7 Garwios.
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®oH/, 0LIEHOYHBIX CPEJICTB /151 TEKYILETO0 KOHTPOJISl YCIIEBAEMOCTH

o JucHUIUInHE «MaremaTruka
Tema 12. MHOrorpaHHUKH.

KouTposibHas paboTa N2 13

[NPU3MA
Bapuanr 1

1. Otpesok AB mnuHO# 12 cM JIeXKUT B OAHOM U3 TpaHel IBYrpaHHOIO yIila U MEepPHeH UKy -
peH pebpy yriia, npuyeM Touka A JIeXUT Ha pedpe AByrpaHHoro yria. Haliaure nuny npoex-
UM oTpe3ka AB Ha BTOpYIO TpaHb, €CII JBYTPaHHBIN yrou paBeH 60°.

2. OcHOBaHME MPSIMOH MTPU3MBI — IPSIMOYTOJILHBIN TPEYTOJLHUK C KaTeToM 12 ¢M U TUTIOTEHY-
301 13 cm. HaiiuTte motHyIo MOBEpXHOCTh MPU3MBI, €CITU OOKOBas TpaHb, CoJIepKaliasi Heu3-
BECTHBIM KaTeT OCHOBAHUS, SIBJISETCS KBAAPATOM.

3. B ocHOBaHMH psAMOTO TapayIeNienuIe a JSKUT KBaapar. JnaroHans mapayuienenureaa paB-
Ha d 1 00pa3yeT ¢ MIOCKOCThI0 OOKOBOM rpanu yroi o. Haimure:

a) OOKOBYIO MTOBEPXHOCThH MapauIeIeuIe/a;

0) oAb TUArOHAILHOTO CEUCHUS.

Bapuanr 2

1. Otpe3ok AB anmuHO# 12 ¢M JI&KUT B OJTHOM U3 TpaHEH IBYTPAHHOTO yria, IpuYeM ToYKa A
JIeXKUT Ha peOpe AByrpanHoro yria. Haiinure paccTosiHue oTpe3ka oT TOUKd B 10 BTOpOit rpany,
€CJIM IBYI'paHHBIA yroJ paseH 30°.
2. OcHOBaHME MPSIMOM MPU3MBI — PaBHOOCIPEHHBIN TPEYTOJIBHUK, B KOTOPOM BBICOTA, POBE-
JIEHHAsl K OCHOBaHUIO, paBHa 8 cM. BricoTa npusmel paBHa 12 cm. Haiiiute nojHyro noBepx-
HOCTb ITPU3MBI, €CIi OOKOBasi 'paHb, COJIEPrKalasi OCHOBaHHE TPEYTrOJIbHUKA, - KBaJIpar.
3. B nmpaBuiIbHOM YETHIPEXYroIbHOM MPU3ME TUaroHaib 00KOBOM rpanu paBHa d. /[naronans
MIPU3MBI 00pa3yeT ¢ MI0CKOCThI0 O0KOBOM Tpanu yrou o. Haiiaure:
a) OOKOBYIO TMOBEPXHOCTH MPH3MBI,
0) MJI0IIa b AUATOHATILHOTO CEUCHHMS.

Kstoun K KOHTpoJibHOM paboTe N213

3agaHue 1 2 3
S60k = 4 *d?*
150 Sina * VCos2a,
Bapuanr 1 6 cm g Scey = =2 *
d2 * Cos2a.

480 S6ox=a2\(3/2)

Bapuanr 2 6V3 cm oM

Saccia;=a2V3/4

Kpurtepun oneHuBanus

Or™eTKa 5 BBICTABIISIETCS IPU YCIIOBUM, UTO CTYEHT BbINOHIT 91-100% - pertmn Bee TpH 3a/1auH .
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OrmeTka 4 BBICTABIISIETCA ITPH YCIIOBUH, YTO CTYICHT BBITOIHIIT /6-90% - pelut TpH 3a/1auu, HO B TPETh-
el 3a/1aue NpaBUIIbHO BBITIOIHWII MJIU ITYHKT A WM IyHKT b.

Ormerka 3 BBICTABIBICTCS TIPH YCJIIOBHH, YTO CTY/IEHT BbIoHIT 60-75% - permt 2 u3 3 3amad.

OrmeTKa 2 BBICTABIISCTCS ITPH YCIIOBUM, YTO CTY/IeHT BhIoHIT MeHee 0-59 % - perrmn 1 3amaqy 1 meree.

KouTposibHag paboTta Ne 14
[MMPAMUIA
Bapuanr 1

1. CropoHa ocHOBaHUS MPAaBUILHON YETHIPEXYTOJILHON MUpaMU/Ibl paBHA 4 cM, a anode-
Ma o0pa3yeT C MIOCKOCThIO ocHOBaHMs yroi 60°. Haiiiure:

a) BBICOTY MUPAMU/IBI;

0) OOKOBYIO TTOBEPXHOCTH MUPAMU/IBI.

2. OcHOBaHME MTUPAMUIBI — MPABWIIBHBIA TPEYroJbHUK. J[Be OOKOBBIC TpaHH MHPAMUIbI
MEePIIEHINKYIISPHBI TUIOCKOCTH OCHOBAHMSI, a TPEThS — HAKJIIOHEHA K HeW moJ yriioM o. Beicota
nupamMubl paBHa H. Haliure MOTHYIO MOBEPXHOCTD MMUPAMUJIBI.

3. BokoBeIe pedpa TpeyroJIbHOW MUPaMUIBI B3AUMHO MEPIICHANKYIISIPHBI U PaBHBI. boko-
Basi MOBEPXHOCTh MMUPaMHIBI paBHA S. HalianTe miomnia s 0CHOBaHUS TTHPAMHU/IBL.

Bapwuanr 2

1. BeicoTa mpaBHIILHOM YETHIPEXYroabHOM MUpaMuabl paBHa 4 cM, a ee anodema oOpa3y-
eT ¢ BeicoTOM yrou 45°. Haitnure:

d) MJIOIIAJb OCHOBAHHUS MHPAMHU/IBI;

0) OOKOBYIO TOBEPXHOCTh TUPAMU/IBI.

2. OcHOBaHWE MUPAMUIbI — MPABWIBHBIA TPEYrOJBHUK CO CTOPOHOH a. J[Be OOKOBBIE
IpaHy MUPAMUJIBI IEPICHANKYISAPHBI INIOCKOCTH OCHOBAHUS, a TPEThsl — HAKJIOHEHAa K Hell moJ
yriaoMm o. Haiiaure nosiHyto nmoBepXHOCTh MUPAMUJIBI.

3. bokoBbie pebpa TpeyroyibHOM MUpPaMUAbI PaBHbI, a IUIOCKUE YIJIbl MIPH €€ BEPIIMHE —
npsmeie. [Inomanps ocHoBanus nupamuasl pasHa Q. Haiinure G0KOBYIO MOBEPXHOCTH MHUpPAMU-
TTBL.

Kuroun K KoHTpoJIbHOH paboTe Ne14

3ananue 1 2 3
S=1/4
Bapuanr 23 h2 cosa + 2sina + 1 ah2
1 48 —0 ) ,TOra
oM2 V3(tga)? sina H=3/4
*an2

64 h? cosa + 2sina + 1
BapglaHT o2 ( : ) V3
64v2 | V3(tga)? sina

Kpurtepun oneHuBaHust

Or™eTKa 5 BBICTABIISIETCS IPU YCIIOBUM, UTO CTYEHT BRITOMHIT 91-100% - peru Bee TpH 3a/1auH .

Or™eTka 4 BBICTABISIETCA ITPH YCIIOBUH, YTO CTY/IEHT BBITOIHIT /6-90% - peri Tpy 3a/1auu, HO B TIEPBON
3aJjaue MPaBUIIHLHO BBHITIOJIHUI MIIM TYHKT A WK TyHKT b.

OrmeTka 3 BBICTABISETCS MIPH YCIIOBHH, YTO CTY/IEHT BbIIOMHWI 60-75% - permn 2 u3 3 3a7ad.

Or™eTKa 2 BBICTABIBIETCA ITPH YCIIOBUM, UTO CTY/IEHT BhIOMHIWI MeHee 0-59 % - perrin 1 3amauy u MeHee.
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Tema 13. Tesia BpaieHus.
KonTpoabnas padora Ne 15
TEJIA BPAILIEHUA

Bapuanr 1

1. Paguyc mapa pasen 17 cMm. Haiinute miomanb cedyeHus miapa, YAaJIEHHOTO OT €ro
1eHTpa Ha 15 cm.

2. lnametp ocHoBanus mumHapa paBeH 10 cm. Ha paccTosHum 3 cM OT ocu IHIMHIpPA
IIPOBEJICHO CEYEHME, NapaJUIEIbHOE OCH U UMetollee popMy KBaapara.

Haiinure: a) miomaas JAHHOTO CEUEHUS,

0) IIoIIa b 0CEBOTO CEYCHUSI.

3. Beicora konyca paBaa H u cocraBiser ¢ oOpasyromeii konyca yroi o. Haiimure:

a) IUIOIA/b CeUYCHHMS, IPOBECHHOTO Yepe3 CEPEIMHY BBHICOTHI KOHYCa MapalieIbHO
IJIOCKOCTU OCHOBAHMS;

0) TuIoImaas CeYeHUs], IPOBEJCHHOIO 4epe3 JABe oOpa3yroliue, Yroj MeXIy KOTOPbIMU
paBeH p.

Bapwuant 2

1. Paguyc cdepsl paBen 15 cm. Haiiaure minHy OKpY>KHOCTH CEU€HUS, YAATIEHHOTO OT
nenTpa cepsl Ha 12 cm.

2. Pagnyc ocHOBaHUS IMJIMHIIPA, OCEBOE CEUCHHE KOTOPOro — KBajapart, paBeH 10 cm. Ha
paccTossHUU 8 ¢M OT OCH LMJIMHJIpa MPOBEACHO CeueHue, napaiensHoe ocu. Haaure:

a) TUTOIIAJbh OCEBOTO CEUCHUS;

0) mIoImaak JAHHOTO CEYCHUSI.

3. Xopaa ocHOBaHMS KOHyca paBHa & M BUIHA M3 LIEHTPA OCHOBAHHS MOJ YIJOM C.
Haiigure:

a) IUIOIA/b CEUYCHHMS, IPOBECHHOTO Yepe3 CEPEeIMHY BHICOThI KOHYCa MapaliebHO
IJIOCKOCTU OCHOBAHMS;

0) momaab CeYeHus, IPOBEIEHHOIO Yepe3 JaHHYI0 XOpy U BEpUIMHY KOHYyca, eciu 00-
pasyrolas, Mpoxosiias uepe3 KOHEI[ XOpbl, COCTaBISIET C XOpAOH yroi f.

Kutoun K koHTpoIbHOU paboTe N2 15

3agaHue 1 2 3
Bapi‘aHT 647 | 64cmZ80cu? | 0,25mh2g?p
Bapuant 400 cm?; )

5 18n 240 o’ a‘tg p/4

Kpurtepun oneHuBaHust

Or™eTKa 5 BBICTABIISIETCS IPU YCIIOBUM, UTO CTY/EHT BhITOMHIT 91-100% - pertu Bee TpH 3a/1auH .

OrmeTka 4 BbICTABISIETCS ITPH YCIIOBUM, YTO CTY/ICHT BBIOIHIT /6-90% - perm Tpu 3a7ja4uu, HO B OJTHOM
3aJaue JOMyIeHa OLINOKa.

OrmeTtka 3 BBICTABISAETCS MIPH YCIIOBHH, YTO CTY/IEHT BhIIOMHWI 60-75% - permn 2 u3 3 3a7ad.

Or™eTKa 2 BBICTABISIETCA ITPH YCIIOBUM, UTO CTY/IEHT BhIOMHII MeHee 0-59 % - perrin 1 3amauy u MeHee.
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Tema 14. 06'bEMbI MHOTOIPAaHHUKOB.
KonTpoabnas padora Ne 16
OBBbEMbI MHOI'OTPAHHHKOB

Bapuanr 1

1. OcHoBaHue npsAMOIl NPU3MBI — MPSAMOYTOJIbHBIA TPEYTOJbHUK C KaTeTaMu 3 U 4 cM.
JlnaroHasip OGOKOBOM IpaHH, COJEprKalllell TMIIOTEHY3y TpeyrojibHUKa, paBHa 13 cm. Haiinure
00BEM MTPU3MBI.

2. Anoema mpaBWIIBHOW YETHIPEXyroJbHOW MUpaMuIbl paBHa L u oOpa3yeT ¢ miocko-
CTbIO0 OCHOBaHUs NUpaMubl yroi o. Haiiiure 00beM nupamuibl.

3. OcHOBaHUE MHPaMHUBI — MPSMOYTOJIBHUK C YTIIOM Mexay auaronamsivu 120°. Bee 60-
KOBBIE pebpa MUpaMu/Ibl paBHbI 3V2 CM ¥ HAaKIIOHEHBI K TUTOCKOCTH OCHOBAHHS TTOJ YrioM 45°,
Haiinmure 06beM mupaMu/ib.

Bapwuanr 2

1. OcHoBaHue NMpsIMOI MpU3MBI — PABHOOEAPEHHBIH TPEYroJbHUK, B KOTOPOM OOKOBast
CTOpOHA paBHA 5 CM, a BBICOTA, ITPOBEJICHHAS K OCHOBaHMIO, - 4 cM. Jlnaronans OOKOBOI T'paHH,
coJieprKalieit oOCHOBaHHE TPeyroiabHuKa, paBHa 10 cm. Halimute 00beM IpHU3MBI.

2. BokoBoe peOpo MpaBUIIBHOW YETHIPEXYTOJIBHOM MHpaMHIbl paBHO L ¥ HAKIOHEHO K
IJIOCKOCTH OCHOBAHUS MUpaMUIbI o[ yriioM o. Haliaure 060beM nmupaMusl.

3. OcHoBanme MupaMuabl — poMO ¢ OOJBIION AHaroHab0 12 cM U ocTpeiM yriom 60°.
Bce naByrpanHbie yriibl mpu OCHOBaHHMM TUpaMuabl paBHbl 45°. Hailimute oO0beM mupamujpl.

Kuroun K KOHTpoJIbHOU paboTe Ne16

3ananue 1 2 3
Bap]I/-IaHT 07153 4.3L3(;(1)\/Isj(xsina 93
Bapuantr | 96

3v/3cos2osinal /4 | 432

2 oM

Kpurtepun onennBanus

OrmeTKa 5 BBICTABIISETCA TPH YCIIOBUH, UTO CTyIeHT BbiromHi 91-100% - perrn Bce Tpu 3a1a4u .

OrmeTka 4 BBICTABIISETCS ITPU YCIIOBHH, YTO CTYZIEHT BHITOHII 76-90% - pertmin Tpu 3a/1a4i, HO B IIEPBOii
3aj1aue MPaBUIHLHO BBITIOJTHUII WJIH ITYHKT A WK TyHKT b.

OrmeTka 3 BBICTABISAETCS IIPH YCIIOBHH, YTO CTY/IEHT BbINOHWI 60-75% - permn 2 n3 3 3azad.

Or™eTKa 2 BBICTABIBIETCA ITPH YCIIOBUM, UTO CTY/IEHT BhIIOMHIWI MeHee 0-59 % - perin 1 3amauy u MeHee.
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Tema 16. 06'bEMbI 1 TOBEPXHOCTHU TEJ BpallleHUSI.
KonTtpoasnas pa6ora Ne 17
OBBEMbI U ITOBEPXHOCTU TEJI BPAILIEHUA

Bapuanr 1

1. Ha paccrosinum 4 cM OT LIEHTpa I11apa MPOBEACHO CEUEHUE, JUaMETP KOTOPOro paBeH 45 cm.
Haiigure miuomaas MOBEPXHOCTH U 00BEM IIapa.

2. XopIa HIDKHEro OCHOBAHMSI IIMJIMH/IPA paBHA a U BUIHA U3 LIEHTPA ATOI0 OCHOBAHUS O] YT~
oM o. Haliqure o0beM LUIMHAPA, €CIM OTPE30K, COSAUHSIOINN LIEHTP BEPXHET0 OCHOBAHUS C
OJTHUM U3 KOHIIOB JJaHHOU XOP/Ibl, 00pa3yeT C MIOCKOCThIO OCHOBAHHUS YroJI f3.

3. [IpssMOYTOIBHBII TPEYTOJIBHHUK C KATETOM 3 CM M MIPOTHBOJIEKAIIUM eMy yriioMm 30° Bpamaer-
csl BOKpYT JaHHOTO Karera. HailiinTe nojHyro MOBEpXHOCTh Tea BpallleHHUS.

BapwuanT 2

1. JIluameTp cedeHus 1mapa, yAaJIEHHOTO OT LIEHTpa IIapa Ha V5 oM, paBeH 4 cMm. Haiioure mo-
1a7b TOBEPXHOCTH M 00BEM IIIapa.

2. XopIa HIDKHEr0 OCHOBAHWSI IIMJIMHIPA paBHA a U BUHA U3 [IEHTPA STOr0 OCHOBAHUS MO yT-
oM o. Haiiaure 60KOBYIO MOBEPXHOCTh LMJIMHJIPA, €CJIU OTPE30K, COCTUHSIOUIUIN [IEHTP BEpX-
HEro OCHOBaHUS C CEpeAMHOMN XOP/Ibl, 00pa3yeT C MIOCKOCThI0 OCHOBaHUS yroJi f.

3. [IpsIMOYTONTBHBIN TPEYrOJBHHUK C KATETOM 2V3cemu npuiiexanuM K Hemy yriaom 60° Bpaia-
eTcsl BOKpYT BTOporo kareta. Haiinute o0beM Tena BpalieHus.

Koy K KOHTpOJIbHOM paboTe Ne17

3amganue 1 2 3
Bapfa’” 144;288 natgP/8sin(a/p) 27n+18\3n
Bapuant . .

o | 36m36n | b singy/a® + 4b? cos? @ 24m

Kpurtepun onennBanus

Otmerka 5 BBICTaBIISCTCS ITPH YCIIOBHH, YTO CTYACHT BIMONHWIT 91-100% - permm Bee TpH 33124 .

OrmeTka 4 BBICTABIISETCS ITPU YCIIOBHH, YTO CTYZIEHT BHITOMHII 76-90% - pertmin Tpu 3a/1a4i, HO B TIEPBOi
3aj1a4e MPaBUIIHLHO OTBETHII Ha OIHY YaCTh BOTIPOCA.

OrmeTka 3 BBICTABISAETCS IIPH YCIIOBHH, YTO CTY/IEHT BbINoHWI 60-75% - permn 2 n3 3 3aad.

Or™eTKa 2 BBICTABIIIETCS ITPH YCIIOBUM, UTO CTY/IEHT BhIOMHIWI MeHee 0-59 % - perin 1 3amauy u MeHee.
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®oH/, 0LIEHOYHBIX CPEJICTB /151 TEKYILETO0 KOHTPOJISl YyCIIEBAEMOCTH

IO JUCLMIIJIIMHE «MaTteMaTuka

Tema 16. [IpousBogHas u eé reoMeTpUIECKUNA CMbICJIL.
KonTpoabHnas padora Ne 18
Bapuanr 1

1. Haiigure npon3BOIHYIO QYHKIIUHU:
2) 3¢ = 5 2) E47)5 3)er-cosx; 4)—2
X X sin x
2. Haiiaute 3Hauenne npoussoaHoi Gyrkmun f(x) = 1 — 6 3v/x B Touke X, = 8.
3. 3BanummuTe ypaBHEHHE KacaTtelnbHOH K rpaduxy ¢pyukiun f(x) = sinx — 3x + 2 B Touke
Xo= 0.
4. Haiiure 3HAYEHUS X, IPU KOTOPBIX 3HAYEHUS TPOM3BOAHON pyHkimu f(x) =

213 TIOJIOXKUTCIIbHEI.

5. Haiigure Touku rpaduka pynknuu f(x) = x3 — 3 x2 , B KOTOPBIX KacaTejlbHas K
HEMY MapajuiesibHa ocH abcuucc.
6. Haiigure npoussoauyro Gpyukmun F(x) = logs(sinx) .

BapuaHnTt 2

1. Haiigure TPOM3BOIHYIO byHKINH: .
1) 2x3— _; 2) (4—3x)% 3)ex-sinx; 4) 3 .
x2 cos x

. . 1
2. Haiinure 3Hauenue npou3BoaHoi GyHkmmu f(x) = 2 — = B TOYKE X, = 1.
x 4

3. 3anmmure ypaBHEHHE KacaTelbHOM K rpaduky ¢pyukimu f(x) = 4 x — sinx + 1 B Tou-
Ke Xo = 0.
4. Haiiure 3HaYEHHS X, IPU KOTOPBIX 3HAYEHHS POM3BOAHON pyHkimu f(x) =

x2+8
5. Haiigure Touku rpaduka Gynkuuu f(x) = x3 + 3 x2, B KOTOPBIX KacaTelbHas K HEMY
napasuiesibHa OCH a0CIHcC.
6. Haiiqure npousBoanyio Gpyukiuu F(x) = cos(logz x) .

OTPULATCIIbHEL.

Kistouu K KOHTpoJibHOM pa6oTe N218

| 3ananue | Bapuant 1 | Bapuant 2
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b 1274 2)
* 2 18(4 — 3z)°

1 €“gin (z) 4 €* cos (z)

e"sin (z) + €° cos (z) 3*sin(z) 3%log (3

2log(2) 2"cos(z) cos? () cos ()
2 _0?12‘5{-5} sin* () 4
3 Y=2-2X Y=3x-1
4 (-3;1) (-0;0) u (2;100)
5 ©0)u(22) ©0)u(22)
6 cosx(sinxIn3) -sin(logzx)(1/(xIn2)

Kpurtepuu OLICHHBAHMS

OrmeTka 5 BBICTaBITSIETCS TIPU YCIIOBUM, 9TO cTyIeHT BhIoyHmT 91-100% - 19-20 6arios.
OrmeTka 4 BBICTABIISCTCS ITPHU YCIIOBUH, YTO CTYICHT BRITONHIT 76-90% - 15-18 Gaymios.
OrmeTka 3 BBICTARIISICTCS TP YCIIOBHH, YTO CTY/ICHT BRITOMHIIT 60-75% - 12-14 Gaymios.

OrmeTKa 2 BBICTABIIACTCS ITPH YCIIOBUH, UTO CTYIEHT BhIoHITMeHee 0-59 % 11 6amios u MeHee.

Tema 17. [IpyuMeHeHMe TPOU3BOAHOM K UCCIEL0BAHNI0 QYHKIHHU.
KontpoabsHnasi padora Ne 19

Bapuanr 1
1. Haiigute cranonapusie Toukn pyaknun f(x) = x3 — 2x2 +x + 3 .
2. HaiiouTe 3kcTpeMyMbl (O YHKIIHH:
1) f(x) = x3—2x24+x+3;2) f(x) = ex-(2x — 3).
3. Haiimure mpoMekyTKH Bo3pacTaHus U yosiBanust pynkmmu f(x) = x3 — 2x2 + x +
3.
4. Tlocrpoiite rpaduk Gpyukiun f(x) = x3 — 2x2 + x + 3 Ha orpeske [—1;2].
5. Haiinure Hanbospliee ¥ HauMeHbIee 3HaueHus Gynkmun f(x) = x3 — 2x2 + x +
3
3 maorpeske [0; E] :
6. Cpemu npsSMOYTOJBHHUKOB, CyMMa JUTMH TPEX CTOPOH KOTOPHIX paBHa 20, Haiimute
MPSIMOYTOJIbHUK HaUOOJIBIICH TIOIIATH.
1
§ x(1) = =1 — 31> + 21
7. MarepuanbpHasi TOYKa JBUXKETCS MPSIMOJIMHEIHO TI0 3aKOHY 2
(roe X — paccTosiHUE OT TOYKH OTCYETa B METpax, I — Bpems B CeKyHIaX, U3MEPCH-
HOE C Havaja ABWkeHus). Haiinure ee ckopocTh B (M/C) B MOMEHT BpeMenu t = 6 c.
Bapuanr 2
1. Haiigute cranuonapHbie TOYkH GyHKIuH f(x) = x3 — x2 —x + 2 .
2. HaiinuTe sxcTpeMyMbl QyHKIMH:
1) fx) = x3—x2—=x+2;2) f(x) = (5—4x) -ex.
3. Haiinure uaTepBansl Bo3pactanus U yobiBanus pyHkuuu f(x) = x3 — x2 — x + 2.
4. Tloctpoiite rpaduk dpyukimu f(x) = x3 — x2 — x + 2 na otpeske [—1; 2].
5. Haiinure Hanbomblee 1 HaUMeHbIee 3HaueHust PyHKIuH f(x) = x3 — x2 —x + 2
3
Ha otpeske [—1; E]'
6. Haiinute pom0 ¢ HanOobIIeH TUIOIIA/bIO0, €CIIM U3BECTHO, YTO CyMMa JUIMH €ro Jua-

ronaneit pasna 10.
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7. MarepuanpHas TOYKa JBHXKETCSA IIPSAMOJIMHENHO o 3aKOHY

_ A 3
x(t) =146+ 5t+23(rne X — paccTosiHuE OT TOUKM OTCUETa B METpax,
t — BpeMms B ceKyHJaX, U3MEPEHHOE C Hauana JBuxeHus). Haliqure ee ckopocTh B

(M/c) B MOMeHT Bpemenn | = 3.
Kiroun K KOHTpOJIbHOU paboTe N219

3ananue | Bapuanr 1 Bapwuant 2
1 1/3;1 e
2 1)Max =1/3, min=1 2)min=0,5 1)Max =-1/3, min=1 2)max=0,25
3 Neoos1/3) m (I40)  L(1/331) Neoop-1/3) m (13+e0)  |(-1/3;1)
4
5 Han6 mpn x=3/2 y=27.8  naum npu x=0 u X=-1 y=3 Hau6 npy x=-1.3 y=2.5 | nanm npu x=1 n x=-1y=1
6 5 1 10 npsiMOyroiabpHUK a=5*\/’2 /2 KBaApaT
7 60 59

Kpurtepun OlleHHBaHMA

OrmeTka 5 BBICTABIISIETCS TIPH YCIIOBUM, 9TO cTyAeHT BhIoHIT 91-100% - 19-20 6arios.
OrmeTka 4 BBICTARIISICTCS ITPHU YCIIOBUH, YTO CTY/ICHT BBITTOMHIT 76-90% - 15-18 Gaymios.

OrmeTka 3 BBICTARIISCTCS TP YCIIOBHH, YTO CTY/ICHT BRITOIMHIT 60-75% - 12-14 Gaymios.

OrmeTKa 2 BBICTABIIACTCS ITPH YCIIOBUH, 9TO CTY/IeHT BhIoHImTMeHee 0-59 % 11 Gamios u MeHee.
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®oH/, 0LIEHOYHBIX CPEJICTB /151 TEKYILETO0 KOHTPOJISl YCIIEBAEMOCTH

IO JUCLMIIJIIMHE «MarteMaTuka

Tema 18. UnTerpan.
BOl'lpOCI)I IJIs COﬁece}IOBaHI/Iﬂ
KouTposibHas pabota Ne 20

BapuanTt 1
1. Hoxaxwure, uro dpyukuus F(x) = 3x + sinx — e2*  sBisercs mepBooOpa3HOit
¢byuxmun f(x) = 3 + cos x — 2 e2¥ Ha Bceil YNCIIOBOM TPSIMOA.

2. Haitnure nepsooGpasnyio F dyrximu f(x) = 2+/x, Tpadguk KOTOpOit MPOX0OIUT de-
7
pes touky A (0; )

3. Beruucnure mwiomans GUTYpHl , H300paXEHHON Ha PUCYHKE

=}

4. Haiinure miomaas GUTypsl, OTpaHMYCHHON TpsiMoit y = 1 — 2xu rpadukom QpyHK-
1 y = x2 — 5x — 3.
5. Beruucnure:

(X +2X)dX ;  4) |cos xdx-

ot—pun A

4 0
1) I2x2dx ;0 2) I(3x2 —4x + 2)dx;
1 -1

W‘HQ_,Q)\H

6. Beruncnure 00bEM Tea, 00pa30BaHHOTO BpallleHUEeM (DUTYpbI, OTPAHUYCHHOW JTMHUS -
Mu Y= Vx, Xx=4, x=9, y=2.
BapuanT 2
1. Jokaxwure, uto Gpyukuus F(x) = e3* + cos x + x sBsieTcs mepBooOpa3HOi
¢byukuun f(x) = 3 e3* — sinx + 1 Ha Bceil YUCIIOBOI IPSMOIA.

2. Haiingure nepBoo6pa3Hy10 F dynximn f(x) = —33/x, rpaduk K0TOpoii IpoxoauT
gyepe3 TOUKY

Z
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3. Beruucnure mwiomaas GUrypsl, n300pakEHHON HA PUCYHKE.

YA .
il y=—x+6x-5
3+
2T F
oa

1

oo 1 2 383 4 5 *

4. Haiinure muomaas GUrypbl, OrpaHiYeHHON NpsAMoll Yy = 3 — 2x U rpa@ukoM QyHK-
i y = x2 + 3x — 3.

5. Beruucnure:
2 T
3 2

[xdx; 2 [0 +ax-Ddx;  3) [ -20dx;  4) Jsinxdx.

3 3
6. Beraucnure 006EM Tea, 00pa30BaHHOTO BpalleHuEeM (PUTYPHI, OTpaHHYEHHOMN JTHHHS -

vu Y= Vx, x=1, x=9, y=1.

Kuroun Kk KoHTposIbHOM paboTe N2 20

3ananue 1 2 3 4 5 6

4 7 5 2V3-42

Bapuanr 1 SABJI Flx)=—xx+= 4/3 20— 3
3 8 6

2v3-22

B 2 P52 11/3 ! ’
apUaHT SABJL. —_— - -
P PRl 576

3a BeIMIONTHEHKE 3a/1aHus 5 BoicTaBisiercs 0-4 Ganna
Kpurtepun OlleHMBAHUS
OrMeTka 5 BBICTABIBIETCS TIPH YCIIOBUH, UTO CTyneHT BbImoHmT 91-100% u Habpan 9 Garwios.
OrmveTka 4 BBICTABIEIETCS TIPH YCIIOBUH, UTO CTY/ICHT BRITOMHI 76-90% 1 HaOpan7-8 6awios.
OrmeTka 3 BBICTABIEIETCS TIPH YCIIOBUH, UTO CTY/IEHT BBITOMHIT 60-75% 1 Habpai 5-6 6aruios.
OrmMeTKa 2 BBICTABISCTCS TPH YCIIOBUH, YTO CTYICHT BhIoTHIIT MeHee 0-59 % u nadpan 0-4 6aruia.
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®oH/, 0LIEHOYHBIX CPEJICTB /151 TEKYILETO0 KOHTPOJISl YyCIIEBAEMOCTH

IO JUCLMIIJIIMHE «MaTteMaTuka

Tema 19. Kom6uHaTOpuKa.

KonTpoabnas padora Ne 21

BapuanTt 1
1. Haijzy 3Ha4eHHE BHIPaXKCHHE!
1) ; 2) A3 + C 2.
P10

2. CkonbpKuMH criocobamu MOKHO BeIOpaTh nipencenarens JKCK u ero 3amecturens u3
20 unenoB u3 20 yneHos XKXCK?

3. Bammcath pasnokenue ounoma (a — 2)°.

4. Pemuts oTHOCHTENBHO M ypaBHeHue C3, o = 8 (m + 4).

5. U3 1péx mocnenoBarenbHBIX OYKB W MPUCOEIMHEHHOTO K HUM YETHIPEX3HAYHOIO
YHUCJIa COCTABJSAIOT KOJA. bykBbI 0€3 MOBTOPEHMs BEIOMPAIOT M3 Habopa: 0, 6, 2, 0, i,
3. Hucno 3anuceiBaoT ¢ nomoibio mdp 1,2,3,4,5 (uudpel B KoJe MOTYT MOBTO-
paTbest). CKOJIBKO pa3iMYHBIX KOJOB, YAOBJIETBOPSIONINX JaHHOMY YCIOBHUIO, MOX-
HO COCTAaBUTH?

BapuaHnT 2

1. Hamp 3HAYCHHE BHIPAKCHHE:
1) — 2)C 3 — A2

101

2. CKoJIBKUMH c1Toco0aMu U3 Bas3bl ¢ 8 pa3IMUHBIMH KOH(ETaMH MOXXHO B3SITh 3

KOH(}ETHI?

3. 3anmcaTh pasioxenue ouHoma (3 — x)°.

4, Pemute oTHOCHTEIBHO M ypaBHEeHHE A3,_3 = 24 (m — 4).

5. N3 yeThIpéx nmocnenoBaTeabHbIX OYKB U MPUCOSTUHEHHOTO K HUM TPEX3HAYHOTO

YHUCa COCTABISIOT MHQP. BYkBBI (¢ BO3MOKHBIM MTOBTOPEHHUEM) BEIOMPAIOT M3 HAabopa:
a, e, u, o, y. Hucno 3anuchIBalOT pa3HbIMU LKU(pamu, BHIOMpaeMbIMU U3 LU(P
1,2,3,4,5,6,7. CkOIBbKO pa3IM4HBIX MIU(PPOB, YIOBIECTBOPSIONIUX TaHHOMY YCIOBHIO,
MO>KHO COCTaBUTH?

Kistoun K KOHTpoJibHOM paboTe N221

3amanue | Bapmant 1 BapuanT 2
1 1)132 2)141 1)1/720 2)26
2 380 336
3 a® — 120° 4 60a" — 160a° + 24002 — 1920 + 64 | X° + 5x**3 + 10x3*32 + 10x?*3% +5x*34 + 35
4 9 12
5 625 131250
Kpurtepun OLlCHUBAHMS

Ormerka5 BbICTaBISIETCA IPH YCIIOBUM, UTO CTyIeHT BemotHm 91-100% 1 HaGpan 5 Oaruos.

Or™erka4 BBICTABIBSIETCA IPH YCIIOBUH, YTO CTYIEHT BhITONMHII /6-90% 1 Habpan 4 6arnia.
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OtmeTtka 3 BBICTARIISICTCS TP YCIIOBHH, YTO CTYJIEHT BhIoNHIT 60-75% 1 Habpar 3 6aia.
OtmeTka 2 BBICTABISICTCS TTPH YCIIOBUH, UTO CTYCHT BhIOHIIT MeHee 0-59 % n Habpa 0-2 6arna.

®oH/, 0LIEHOYHBIX CPEJICTB /1J1sl TEKYIET0 KOHTPOJISI yCIIeBAEMOCTH

IO JUCLHMIIJIINHE «MarteMaTuka

Tema 20. 3/1eMeHTbI TEOPUU BEPOSITHOCTEM.
KonTpoabnas padora Ne 22
Bapuanr 1

1. B smuke Haxoxasrca 4 Oenbix U 8 4u€pHBIX mapoB. Hayran BBIHMMalOT OJUH U3 HHX.
Haiitn BEpOATHOCTB TOTO, UTO BBIHYT YEPHBIN LIap.

2. BeposTHOCTD BHIMTPHIIIA 110 OJHOMY OUJIETY XyH0KECTBEHHOM ToTepen pasHa 8 © 10
Haiit BepoATHOCTH TOTO, YTO OAMH NMPUOOPETEHHBIN OMIIET ITON JIOTEper OKaKkeTcsi 0e3 BbI-
UTpBIILIA.

3. B cepun ucnipITannii ¢ moa0packiBaHUEM THYTOW MOHETBI OKa3aJIoCh, YTO 9 pa3 BhIMasa
pemika u 12 pa3 — opén. HaliTh OTHOCUTENBHYIO 4aCTOTY NOSIBJIEHUS OpJia B JAaHHOM CEpUU HC-
MBITAHU .

4. BpormieHsl 1Ba UrpalibHBIX KyOHKa — KpacHbIM U 3enéHblil. HaliTu BeposTHOCTH TOTO,
YTO HAa KPACHOM BBIIIAJIO YUCJIO 5, a HA 3€JIEHOM — HEUETHOE YHCIIO.

5. Hayrag Ha3bIBaeTcs 0/IHO M3 MEPBBIX BOCBMH HaTypalibHbIX unces. PaccMarpuBatoTcs
coObITHs: A — Ha3BaH JenuTens yncia 8, B — Ha3BaHO uucio, kpatHoe unciy 4. YCTaHOBUTH, B
4yéM cocTosT coOblTus A + B u AB.

6. B xopoOke HaxomsaTcss 6 cuHMX W 5 3enéHbIX Msa4ei. Hayram BeiHMMaroT 3 Msva.
Haiinmure BeposiTHOCTH COOBITHS:

1) Bce BBIHYTBIC MSIUH 3€IEHBIC;

2) XOTs ObI OJIUH MY 3CIIEHBIN.

BapuaHnTt 2

1. B smumke Haxoasrca 6 4€pHbIX U 9 KpacHBIX IIapoB. Hayran BEIHUMAIOT OJMH U3 HHX.
Haiitu BepoSITHOCTH TOT0, YTO BBIHYT KPACHBIH I1ap.

2. BeposATHOCTH KYNUTh OpaKkoBaHHBIH COTOBBIH Tenehon papHa 7 © 10 . Haittn
BEPOSITHOCTh MOKYIKHU HE OpakoBaHHOTO TenehoHa ITON MojenH (MpHU MOKYIKE OJHO-
0 amrapara).

B cepuu ucnbiTanuil ¢ nmoadpackiBaHUEM KHOIKM OHa ymana Ha ocTpué 42 pasza u
mnamms 66 pa3. HailTu OTHOCUTEIBHYIO YaCTOTY NAJCHUS KHOIKY IUIallIMs B JAaHHOM

CEpPUM UCIBITAHUI.

4. BporieHsl ABa UTpabHBIX KyOuKa — O6emblii 1 4€pHbIil. HaliTu BeposATHOCTH TOTO, YTO
Ha 6eoM KyOMKe BBINAJIO YUCIIO, KpaTHOE 3, a Ha YEPHOM — YUCIIO 6.

5. Hayrag naspiBaeTcsi 0JJHO U3 MEPBBIX JEBIATH HATypaJbHBIX yucell. PaccmarpuBaror-
csi coObITHSI: A — Ha3BaHO YHCIO, KpaTHOe yuciy 3, B — Ha3BaH nenurens uucia o.
YcTraHOBUTB, B 4éM cOCTOST coObITHS A + B 1 AB.

6. B kopobOke HaxomsaTcsa 4 KEATHIX U 6 KpacHbIX Msueil. Hayran BeiHuMaroT 3 Mmsya.
Haiigute BeposITHOCTh COOBITHSA:

1) Bce BBIHYTBIC MSYH XKEITHIC;

2) XOTs ObI OJTUH MY KPACHBIH.

Ksitoun K KOHTpOJIbHOM pa6oTe N222

w
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3ananue Bapuant 1 Bapuant 2
1 0,66 0,99

2 0,9995 0,9993

3 4[7 11/18

4 1/3 1/18

5

6 2/33 29/33 130 290

Tema 21. Crarucruka.
KonTtpoabnas padora Ne 23
BapuanTt 1
1. Vimeercsa Habop ciiyyailHO Ha3BaHHBIX TPEX3HAUHBIX YUCEN:
205, 329, 456, 758, 664, 927, 730, 115.
CocTtaBuTh TAOIUILY pacHpeeeHus Mo yactoTaM M 3Ha4eHHWM ClIy4ailHON BEJITWYUHBI
Y — uudp, BcTpevaromuxcs B Habope. HaliTu 0THOCUTENBbHYIO YacTOTY MCIIOIb30BaHUS
B Habope uudpsI 8.
2. TlocTpoWTh MOJHMTOH YaCTOT 3HAYCHUH CITy4alfHOW BEIMYHMHBI X, pachpeesieHne KOTo-
PBIX MPEJCTABIEHO B TAOIHIIE:

X -2 -1 0 1 2 3 4

M 2 3 4 6 5 1 1

3. Haitnure pazmax, Moy, MeIaHy U CpeHEE BHIOOPKH
-2,0,2,-3,-2,5.
4. Haiigute pazmax, MOy, MEIMaHy U CpeTHEE BEIOOPKY 3HAYCHHH CITydalHOW BETNYH-
HBI Z:

Z -3 -1 0 4 5 6

N

M 1 3 5 5 4 1 1

5. Haiingure mucnepcuio W cpelnHee KBaIpPaTHYHOE OTKIIOHCHHE OT CPEIHEro 3JIEMEHTa
BBIOODKH -4, -1, 0, 2, 3.

BapuaHnTt 2

1. Nmeercs Habop citydyailHO Ha3BAaHHBIX YETHIPEX3HAYHBIX YHCEI:
5421, 6072, 3946, 8307, 4571, 3156, 9824,
CoctaBuTh Ta0NUIlY pacnpeesieHus Mo YyacTotaM M 3HaueHui ciiydailHOM BelrunHbl Z
— uudp, BcTpeyaromuxcs B Habope. HallTu OTHOCUTENBbHYIO YaCcTOTY UCHOJB30BaHUS B
Habope mudpsI 3.

2. TlocTpouTh MOJUTOH YacTOT 3HAUEHUN CIy4aliHOW BEMUYHMHBI X, pacipeeeHue KOTo-
PBIX TPEJCTABICHO B TaOIHIIE:

X -3 -1 -2 0 1 2 3 4
M 1 2 4 5 6 3 3 1
3. Haiinute pazmax, Moy, MEIMaHy U CpeHEE BEIOOPKU
5,-3,2,-4,2,0.
4. Haiigure pazmax, MoJly, MeIMaHy M cpeJlHee BHIOOPKU 3HAUEHUH CIIy4aiiHOM BeIHyu-
HBI Y
Y -2 0 1 3 4 5
M 2 3 5 3 2 1
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5. Haiinute nucnepcuio U cpeqHee KBaApaTUYHOE OTKIOHEHUE

BBIOOpKU -4, -1, 0, 2, 3.

Kiroun K KOHTpOJIbHOU paboTe N223

OT CpCAHCIO DSJICMCHTA

3ananue Bapuanr 1 Bapuanr 2
1 1/24 1/2

2

3 7,-1,-2;0 9;1;2;1/3

4 6;1;1,5/4 7:2;1,23/16
5 0;5 0:5

3a BeIIONIHEHUE 3aaaHuii 1, 2 BeicTaBisiercs 0-2 Oaia
3a BeInonHenue 3ananus 4 seicrasiasercs 0-4 6amwia

Kpurepun

OlleHNBAHMSI
OrmMeTKa 5 BRICTABISETCS TPH YCIIOBUH, UTO CTYieHT BhimonmamT 91-100% n Habpai 9-10 6arnios.
OrmveTka 4 BBICTABISCTCS TIPH YCIIOBHH, YTO CTYZICHT BhITOHII 76-90% 1 Habpaut 7-8 Garuios.

Ormetka 3 BBICTABIBIETCS TIPH YCIIOBHH, UTO CTYNEHT BbImosHmT 60-75% 1 Habpan 5-6 Oarma.
OrmeTKa 2 BHICTABISCTCS TIPH YCIIOBUM, UTO CTY/ICHT BhIatHIT MeHee 0-59 % n nadpan 0-4 Garra.
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®oH/, O1IEHOYHBIX CPE/ICTB /AJ1sI IPOMEXKYTOYHON aTTEeCTALMUIIO0
UTOTraM OCBOEHMS JIY CLIUIIINHbI

no aucuuruinae «MareMaTuka
Tect Nel mis mpoBenenus quddepeHIMpoBaHHOTO 3a4éTa
1 cemectp
3ananue 1
Buvibepume 6epmuviti omeem u 066edume Kpys#cKom e2o Homep (KIuKHume Kypcopom, Nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Kakas u3 npuBeneHHbIX QyHKIUHN SBISETCS TUHEHHOM:
Bapuanmur omeemos:

5 y=x%

6. y=lgx;

7. y=sinx;

8. y=ax+h.
Otser: 4.

OmneHka: IMXOTOMHYECKAst,; TPaBUIHLHOE BBHITIOJHEHUE 3aIaHMs OTIeHUBaeTcs 1 6amiom, a
HenpaBmibHOE — () GasIoB.

3azanue 2
Buibepume eepnulii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

BennunHa y B BeIpakeHud Y = a-X + b siBisiercst:
Bapuanmer omeemos:
5. 3aBHCHMOM IepEMEHHOM;
6. HE3aBHUCHUMOMU MEPEMEHHOM;
7. anIIMKaToM;
8. aprymMeHToMm.
Ortger: 1.
Onenka: AMXOTOMUYECKasi; MPaBUIbLHOE BHIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GayIoB.

3azanue 3
Buibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00uUMOU Kiemoukxe).

BenuunHa X B BeIpakeHHHu Y = a-X + b sBisercs:
Bapuanmuvr omeemos:

5. 3aBUCUMOH NMEPEMEHHOM;

6. amnmIMKaToM;
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7. HEe3aBUCHUMOM IEPEMEHHOM;

8. ¢yukumeil.
Ortser: 3.
OneHka: IMXOTOMHYECKast; IPaBUIBHOE BBHITIOJHEHUE 3a1aHMs OlleHnBaeTcs 1 6amiom, a
HenpaBwibHOE — () 6aIoB.

3ananue 4
Buibepume eepnuiii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
KpecmuK 6 HeoOX00uMoll Kiemouke).

Benuuunet a u b B BepakeHuu Y = a-X + b sBistroTcs:

Bapuanmuvl omeemos:
5. MNONOXHUTEIBHLIMU;
6. OTpHUIIATEIIHLHBIMU;
7. paBHBIMH €IMHUIIAM;
8. mo0BIMHU.

Ortger: 4.

OrleHka: TUXOTOMHUYECKAs; IPAaBHILHOE BBIMOJHEHUE 33/[aHus OlleHuBaeTcst 1 6amiom, a

HenpaBmibHOE — () GaIoB.

3aganue 5
Buvibepume sepnviii omeem u 006edume Kpy#CKom e20 Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU KiemouKe).

OyHKIMA Y = a* ABIISIETCS
Bapuanmer omeemos:
5. mokasaTrenbHOMH;
6. norapuhMHUUECKO;
7. TPUTOHOMETPHYECKOM;
8. creneHHOI.
Otser: 1.
Onenka: AMXOTOMUYECKasi; MPaBUIbLHOE BHIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpasmibHOE — () GasIoB.

3azanuve 6
Buvibepume eepnviii omeem u 066edume KpysiHckom e2o Homep (KIUKHUme Kypcopom, nocmagvme
Kpecmuk 8 HeobX00uMOoU Kiemoukxe).

Oyuknus Y = X" sBIISETCS:
Bapuanmuvl omeemos:
5. norapuMuUYECKOu;
6. TPUTOHOMETPHUYECKOM;
7. TIOKa3aTeIbHOM;
8. CcTeneHHOH.
Ortger: 4.
Onenka: IMXOTOMUYECKas; MPAaBUILHOE BHITIONHEHHE 3a/1aHUs OlleHuBaeTcs 1 Oammom, a
HernpaBmibHOE — () GanioB.

3azanue 7
Buibepume eepruiii omeem u 0066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, noCmasbme
Kpecmuk 6 HeobXo00uMou Kiemouke).
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®ynkuus Y = l0g o X sBusieTcs:
Bapuanmuvr omeemoa:
5. norapuMHUYECKOM;
6. TPUTOHOMETPUYECKOM;
/. TO0Ka3aTCIbHOM;
8. cremneHHOM.
Ortser: 1.
OmneHka: IMXOTOMHYECKast; TPaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OlleHnBaeTcs 1 6amiom, a
HenpaBwibHOE — () GaIoB.

3azanue 8
Buvibepume epruiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nOCmagbme

Kpecmuk 8 HeoOX00UMOU Klemouxe).

Benunuuna a B Beipaxkenuu l0g 2 X siBisieTcs:
Bapuanmur omeemos:
5. TIOJNIOXKUTENLHON M OTIIMYHOMH OT 1;
6. paBHOI -1;
7. paBHoii 0;
8. mro0oii.
Ortser: 1.
OreHKa: TUXOTOMHYECKAs; PAaBUIILHOE BBHITIOTHEHHE 3aaHus OlleHuBaeTcs 1 6amtom, a
HenpaBmibHOE — () GaIoB.

3aganue 9
Buvibepume epruiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU KiemoukKe).

Bennuuna a B BeIpakeHHH Y = a* sIBIIsSI€TCS:
Bapuanmuor omeemos:
5. MOJOXHUTEIBHOM;
6. paBHOI -1;
7. paBHoii 0;
8. o0oH.
Ortser: 1.
OreHKa: TMXOTOMHUYECKAs; IPaBUILHOE BITIOJHEHUE 3a/IaHUsI olleHuBaeTcs 1 6amioMm, a
HernpaBmibHOE — () OaJIIOB.

3aganue 10
Buibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMou Kiemoukxe).

Vkaxute rpadpux GpyHkuuu y=2%.
Bapuanmur omeéemos:




OtleHKa: TMXOTOMUYECKAs; TPABUIILHOE BBITIOJIHEHHE 33/1aHKsI OlleHUBaeTcs 1 6asiom, a
HenpaBwibHOE — 0 6aoB.

3aganue 11
Buvibepume eepuuiii omeem u 006edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMoll Kiemouke).

VYkaxkute rpaduk GyHKIUHU Y= (%)X
Bapuanmovi omeemos:

1.
OtBer: 4.
OreHka: TMXOTOMUYECKas; MPaBUILHOE BHITIOJHCHHE 33JaHus OlleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GaIoB.
Sazanue 12

Buvibepume eepnwviti omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

VYkaxunre rpaduk pynkuun y=logox.
Bapuanmwl omeemos:

Ortser: 1.
OreHKa: TMXOTOMHYECKas; IPaBUILHOE BBITTOTHEHHE 3aaHus OlleHUBaeTcs 1 6amtom, a
HernpaBmibHOE — () OaJIIOB.

3aganue 13
Buvibepume eepuviii omeem u 0066eoume Kpysi#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMou Kiemouke).

Vkaxute rpaduk GpyHkimm ¥~ 'OQ%X.

BapuaHrnbl omeemoe.




OrtBer: 2.

OrleHka: TUXOTOMUYECKAs; PAaBHIILHOE BHITIOJHEHUE 33J[aHus OlleHUBaeTcst 1 6amiom, a
HenpaBwibHOE — 0 6aoB.

3aganue 14

Buvibepume eepnuwiti omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmagvme
KpecmuK 6 HeoOX00uMoll Kiemouke).

JlonumuTe npaByro 9acTh GOpMyIbl a* - @ = , rae a>0, x u'y — mooObie
NEUCTBUTEILHBIC YHCIIA.
Bapuanmuvr omeemoa:

1. a+d;

2. a Y

3. atY;

4. He 3HaIO.
Ortser: 3.

OmeHka: IMXOTOMHYECKAsT, TPaBUIHLHOE BBHITIOJHEHUE 3a/IaHMs OTIeHUBaeTcs 1 6amiom, a
HenpaBmibHOE — () GaIoB.

3aganue 15

Bovibepume 6eprblil omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, NoOCmasbme
KpecmuK 8 HeoOX00UMOU KiemoukKe).

Jlonumute mpaByro 4acTh GopmMymsl @ ; @ = , Te a>0, x u'y — noobie
JCWCTBUTEILHBIC YHCIIA.
Bapuanmul omeemosg:

5. a-a

6. a';

7. a7,

8. He 3Hal0.
Ortser: 3.

Onenka: AMXOTOMUYECKasi; MPaBUIbLHOE BHIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpasmibHOE — () GaIoB.

3agaHue 16

Buvibepume eepnviti omeem u 066edume KpyICKom e2o Homep (KIuKHume Kypcopom, NoCmagvme
Kpecmuk 8 HeobX00uMou Kiemoukxe).

JlonuIuTe mpaByro 4acth GopMysibl (@) = , 20e a>0, x u 'y — oobIe
NeVCTBUTENbHBIC YUCIA.
Bapuanmuvl omeemos:

5. a-a

6. a;

7. a't;

8. He 3HaI0.
OrtBer: 2.

OreHka: TMXOTOMHYECKas; IPaBUJILHOE BBITIOJIHEHHE 3a/laHusl OlleHnBaeTcs 1 Gayiom, a
HenpaBuwibHOE — O 6aoB.

3aganue 17
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Buibepume eprulii omeem u 066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, HOCmagbme
KpecmuK 68 HeoOX00uMoll Kiemouke).

JlonuimuTe MpaByro 4yacTb GopMyisl (ab)* = , 20e a>0, b>0, x — moboe
JNEUCTBUTEIILHOE YHUCIIO.
Bapuanmur omeemos:

5 a +b

6. a b

7. (a +b)5

8. He 3HaI0.
Otser: 2.
OmneHka: IMXOTOMHYECKast; TPaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OTIeHHBaeTcs 1 6amiom, a
HenpaBwibHOE — () GaIoB.

3azanue 18
Buvibepume gepnuiii omeem u 066edume KpysHcKkom e2o Homep (KIuKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Klemouxe).

Bcrasbre mpomnynieHHsie cinoBa: [lokazarenbHoit (yHKIMeH Ha3biBaeTcs QyHKIUS BUAA
, TIIe a — 3aJaHHoe unucio, a>0, a# 1.
Bapuanmuer omeemos:

5. y=a*

6. y=x"

7. y=logax

8. y=kx+b
Otser: 1.

OreHka: IMXOTOMHYECKAst, TPaBUIHLHOE BBHITIOJHEHUE 3a/IaHMs OTICHUBaeTcs 1 6amiom, a
HernpaBuwibHOE — () 6aJIoB.

3aganue 19
Buvibepume epruiii omeem u 066edume Kpy#CcKom e2o Homep (KIUKHume Kypcopom, nocCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Jonummute onpenenenue: CreneHpro yncia a>0 ¢ palmoHaIbHBIM IMOKa3aTeaeM I =
n

rae M — 1esoe 4ucio, a N — HatypaibHoe (N>1), Ha3bIBACTCSA YUCIIO . Bapuan-
Mbl OMEEmos:

5. n/am™

6. am

7. a"

8. a°
Ortser: 1.

OneHka: IMXOTOMHMYECKast; IPaBUIbHOE BBHINIOJIHEHUE 3a/1aHMs OlleHHBaeTcs 1 6amiom, a
HenpaBuwibHOE — O 6aoB.

3aganue 20
Buvibepume eepuuiii omeem u 0066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, nocmasgbme

Kpecmuk 8 HeoOX00uMou Kiemouke).

I[OHI/II_HI/ITC OIPCACIICHUC! KOpHCM N-0#i CTEIIEHU U3 YKCJIa @ Ha3bIBACTCS TaKOE qucCio,
N-as CTCIICHb KOTOPOI'0 paBHA
Bapuaﬂmbl omeemos.
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Ortser: 1.
OmneHka: IMXOTOMHYECKast; TPaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OlIeHHBaeTcs 1 6amiom, a
HenpaBwibHOE — () GaIoB.

3ananue 21
Buibepume eepnuiii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

[Ipu HEU€THOM N CyIIeCTBYET KOPEHb N—O cTeneHH U3 JIto0oro uncia a, U IpuToM

TOJILKO
Bapuanmur omeemos:

5. onumn;

6. 1Ba;

7. TpWm;

8. HHCKOJIBKO.
OTser: 1.

OmeHka: IMXOTOMHYECKAst,; MPaBUIHLHOE BBHITIOJHEHUE 3a/IaHMsI OTIeHHBaeTcs 1 6amiom, a
HenpaswibHOE — () GaIoB.

3azaHue 22
Buibepume eepnulii omeem u 006edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Kopens TpeTheii cTeneHu Ha3bIBaloT
Bapuanmul omeemosg:
5. KpHBBIM;
6. KyOWUYHBIM;
7. TPETUYHBIM;
8. KyOWYecKuM.
Ortger: 4.
OneHka: IMXOTOMHYECKAst, TPaBUIHHOE BBITIOJHEHUE 3a/1aHMs OlIcHUBaeTcs 1 6amiom, a
HenpaBuwibHOE — () 0aIIIOB.

3agaHue 23
Buvibepume eepnuiii omeem u 0066eoume Kpyi#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UuMOU Kiemoukxe).

Jlorapudmom uucia b mo ocHoBauuto a (@>0 u He paBHO 1) Ha3bIBaeTCH:
Bapuanmuvl omeemos:
1. mokasarelb CTENIEHH, B KOTOPYIO HY)KHO BO3BECTH YHKCIIO D, 4TOOBI MOIYYHUTS &,
2. ToKasarellb CTETNeHH, B KOTOPYIO HY)KHO BO3BECTH YHUCJIO &, YTOOBI MOJYYHUTH b;
3. a%
4. b3,
OrtBer: 2.
OreHKa: IMXOTOMHYECKAsl, TPABUIBLHOE BBITIOJHEHUE 3aIaHus OlICHUBaeTCs 1 6ayiom, a
HenpaBuwibHOE — () 0aIIOB.
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3aganue 24

119



Buibepume eprulii omeem u 066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, HOCmagbme
KpecmuK 68 HeoOX00uMoll Kiemouke).

JecstuanabiM jtorapudmoM urcia b Ha3pIBaroT:
Bapuanmosr omeemos:
1. norapudm uucna b no ocHosanwuo 10;
2. norapudwm, paBHbii 10;
3. norapudm uucina 10 mo ocHoBauuto b;
4. 10°
Ortser: 1.
OrleHka: TUXOTOMHUYECKAs; IPABHIILHOE BBIMOJHEHUE 33/[aHus OlleHuBaeTcst 1 6amiom, a
HenpaswibHOE — () GaIoB.

3amanue 25
Buibepume eepnuiii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Yro ob6o3HavaeT 3amuch In b
Bapuanmul omeemoa:
1. necsaTuuHbIi oTapupM;
2. morapudm uncia b mo ocHoBauuio 1;
3. norapudm uncna b mo ocuosanuto 0;
4. HaTypaJIbHBIN JJOTapu(dM.
Ortger: 4.
OreHka: IMXOTOMHYECKAst, TPaBUIHLHOE BBHITIOJHEHUE 3a/1aHMs OTIeHUBaeTcs 1 6amiom, a
HernpaBuwibHOE — () 6aIIoB.

3agaHue 26
Buvibepume epnuiii omeem u 0b66edume Kpys#Hckom e2o nomep (KiuKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Kakue u3 nepeunciieHHbIX IOHATHI T€OMETPUH SBIISIOTCS IEPBUYHBIMU?
Bapuanmuvl omeemos:

5. Jlyud, TO4Ka, TNIOCKOCTb, TPEYTrOJIbHHK.

6. Ilpsimasi, TOYKa, TNIOCKOCTb.

7. TLmockocTs, mpsiMas, JIyd, yroJl.

8. IlpoctpaHcTBO.
Ortger: 2.

Onenka: AMXOTOMUYECKasi; MPaBUILHOE BRIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GaIoB.

3aganue 27
Buvibepume eepnuiii omeem u 0066eoume Kpysi#cKom e2o Homep (KIuKHume Kypcopom, nocmasgbme

Kpecmuk 6 HeoOX00uMou Kiemouke).

IIepeceyennem AByX MIOCKOCTEN SABIAETCS
Bapuanmur omeemos:

5. Touka
6. mpsmas
7. OTpe3ok
8. myu
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Otser: 2.
OreHka: JUXOTOMHUYECKAs; PAaBHIILHOE BHITMOJHEHUE 33JIaHus OlleHuBaeTcst 1 6amiom, a
HenpaBwibHOE — () 6aIoB.

3ananue 28
Buibepume eepnviii omeem u 066edume KpyHckom e2o Homep (KIUKHUme Kypcopom, HoCmagbme
KpecmuK 6 HeoOX00uMoll Kiemouke).

CKOJIBKO JTOJKHO OBITH OOIIUX TOUYEK Y MPSMOU € TUIOCKOCThIO, YTOOBI OHA JIeXKasa B
3TOM MIOCKOCTHU?
Bapuanmur omseemos:
1. onna
2. nBe
3. Tpm
4. geTkIpe
Ortger: 2.

OmeHka: TUXOTOMHYECKAs; MPABIJILHOE BBITTOJIHEHHUE 3aJ[aHUsI OlleHUBaeTcs 1 6ammom, a
HenpaBwibHOE — () GaIoB.

3azaHue 29
Buvibepume sepnviii omeem u 006e0ume Kpy#CKom €20 Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Ha ckonpko MHOKECTB pa3OMBaET MPOCTPAHCTBO J1t00ast MI0CKOCTh?
Bapuanmul omeemosg:

1. Ha nBa

2. Ha TpHU

3. Ha 4eThIpe

4. He pa3OuBaeT.
Otser: 1.

Onenka: AMXOTOMUYECKasi; MPaBUIHLHOE BHIMIOJIHEHHE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpasmibHOE — () GasIoB.

3azanue 30
Buvibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UuMOU Kiemoukxe).

YrtoObl 3a/1aTh €IMHCTBEHHYIO TNIOCKOCTh HEOOX0AMMO
Bapuanmur omeéemos:

1. 1Be TOYKH

2. TpU TOUYKH

3. TpU TOYKH, HE JIeKalllue Ha OJTHON IpsSMO

4. yeTpIpe TOUKH
Ortser: 3.

OneHka: TMXOTOMHYECKas; TPaBUJILHOE BBITIOJIHEHHE 3aJJaHus olleHuBaeTcs 1 6amiom, a
HenpaBuwibHOE — 0 6aoB.

3azanue 31
Buibepume eepruiii omeem u 066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, noCmasbme
Kpecmuk 6 HeoOXo00uMou Kiemouyke).
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Kakue u3 nepeuucieHHbIX (pUryp 3a1at0T eTMHCTBEHHYIO IUIOCKOCTh B IPOCTPAHCTBE?
Bapuanmur omeemos:

1. nBe mapasuienbHbIE MPSIMbIE

2. J1BE CKPEIIMBAIOIIUECS MPSIMbIE

3. TpH TOYKH

4. pomb6
Ortser: 1.
OmneHka: IMXOTOMHYECKast; TPaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OlleHnBaeTcs 1 6amiom, a
HenpaBwibHOE — () GalIoB.

3aganue 32
Buvibepume epnuiii omeem u 0066edume Kpy#HcKkom e2o Homep (KIuKHume Kypcopom, noCmagbme

KpecmuK 8 HeoOX00UMOU KiemouKe).

CKOJIBKO TIOCKOCTEH 3a1a10T JBE TIEpEeCceKaronecs npsmoie?
Bapuanmur omeemos:
1. oiHYy MIIOCKOCTH
2. IB€ INIOCKOCTH
3. 0ECKOHEYHO MHOI'O IUIOCKOCTEH
4., ge 3a1ar0T
Otser: 1.
OreHKa: TMXOTOMHUYECKAsT; TPaBUILHOE BHITIOJHEHUE 3a/IaHUS OlleHUBaeTcs 1 6aiom, a
HernpaBuwibHOE — () 6aIIoB.

3aganue 33
Buvibepume epruiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Uepes kakue U3 NepeurciaeHHbIX (GUTypbl MOKHO TPOBECTH €IUHCTBEHHYIO TNIOCKOCTh?
Bapuanmur omseemos:

1. Yepes Tpu TOUKH

2. UYepes npsamyro U HE JISKAIIYIO Ha HeH TOUKY

3. Uepes oTpe3ok

4. Yepes nyu
Ortger: 2.
Ornenka: AMXOTOMUYECKasi; MPaBUILHOE BHIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GassIoB.

3aganue 34
Buvibepume eepuuiii omeem u 0066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeobX00uMou Kiemouke).

CKOJIBKO TIIOCKOCTEN 3aJa€T npsmas?
Bapuanmur omseemos:
1. oaHy ImIOCKOCTH
2. IBe INIOCKOCTH
3. 0eCKOHEYHO MHOI0 IIOCKOCTEH
4. ge 3amaer
Ortser: 3.
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OreHka: JUXOTOMUYECKAs; PAaBHIILHOE BHITMOJHEHUE 33J[aHus OlleHUBaeTcst 1 6amiom, a
HenpaBwibHOE — O 6aoB.

3aganue 35
Buvibepume eepuuiii omeem u 006edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMoll Kiemouke).

JIBe mpsimble niepecekaroTcs. Yto 3To 3HAUUT?
Bapuanmur omeemos:
1. Ouu umeroT JBe 00IIUE TOYKMU.
2. OHU UMEIOT OJTHY OOIIYIO TOUKY.
3. OHU CKpEIIUBaOTCA.
4. OHu UMEIOT OECKOHEUYHO MHOT'O OOIIUX TOYEK
OtBerT: 2.
OreHka: TMXOTOMHUYECKAs; TPaBUIILHOE BHITIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 6aiom, a
HenpaswibHOE — () GaIoB.

3aganue 36
Buvibepume sepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, noCmagobme

Kpecmuk 8 HeoOX00UMOU Kiemouke).

JIBe mpsiMbIe HAa3bIBAIOTCS CKPEIIMBAOIIUMUCS, SCITH
Bapuanmuer omeemos:
1. oHUM He UMEIOT OOIINX TOYEK U HE JIE)KAT B OJHON INIOCKOCTH.
2. OHU UMEIOT JIBE OOIINE TOYKU.
3. OHU UMEIOT OJHY OOITYI0 TOUKY.
4, oHU UMEIOT OECKOHEYHO MHOTO OOIIMX TOYEK.
Ortser: 1.
OreHka: IMXOTOMUYECKas; MPaBUILHOE BHIMIOJIHCHHUE 33JaHus OlleHuBaeTcs 1 0amiom, a
HenpaBwibHOE — () OaJIJIOB.

3aganue 37
Buvibepume epruiii omeem u 066edume Kpy#CcKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

JIBe mpsiMbIe B MPOCTPAHCTBE HA3BIBAIOTCS MapalIeIbHBIMH, CCIIN
Bapuanmor omeemos:
1. oHU UMEIOT ABE OOLIME TOYKH.
2. OHH HE UMEIOT OOIIMX TOYEK M JIEKAT B OJJHOM IIJIOCKOCTH.
3. OHHU HE UMEIOT OOIIMX TOYEK, U HE CYIIECTBYET MPOXOIAIICH Yepe3 HUX IJI0CKO-
CTH.
4, oM UMEIOT OECKOHEYHO MHOTO OOIIHMX TOYEK.
OrtBeT: 2.
Onenka: AMXOTOMUYECKas; MPaBUIHLHOE BHITIOJTHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HernpaBmibHOE — () GalioB.

3aganue 38
Buibepume eepuuiii omeem u 0066edume Kpys#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeobXo00uMou Kiemouke).

[IpsiMasi 1 MIIOCKOCTh HE UMEIOT OOLINX TOYEK. ITO 3HAUYUT, YTO
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Bapuanmuvr omeemoa:

1. oHu napamuienbHbI.

2. OHU MEPECEKaIOTCs.

3. OHU CKpEIIUBAIOTCS.

4. npsmast J€XKUT B IJIOCKOCTH.
Ortser: 1.

OmneHka: IMXOTOMHYECKast; PaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OlleHHBaeTcs 1 6amiom, a
HenpaswibHOE — () GaIoB.

3ananue 39
Buibepume eepnviii omeem u 066edume KpyHcKkom e2o Homep (KIUKHUme Kypcopom, HoCmagbme
Kpecmuk 8 HeoOX00UMOU Klemouxe).

[Ipsimas ¥ MIIOCKOCTh UMEIOT TOJIBKO OJHY OOIIYIO TOUKY. DTO 3HAYUT, YTO
Bapuanmur omseemos:

1. oHu napamienabHbI.

2. OHM IEPECEKAOTCS.

3. OHM CKPEIIHUBAIOTCS.

4. npsiMast 1€XKUT B IIIOCKOCTH.
Otser: 2.

OreHKa: TUXOTOMHYECKAs; MPABIIILHOE BBITTOJIHEHHUE 3a[aHUsI OlleHUBaeTcs 1 6ammom, a
HenpaBwibHOE — () GaIoB.

3azanue 40
Buibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

JIBe MIOCKOCTH MepeceKkaroTcsi. DTO 3HAYUT, YTO
Bapuanmuvl omeemos:

1. oHM MMEIOT OJIHY OOIIYIO TOUKY.

2. OHHU UMEIOT OOIIYIO MPSIMYFO.

3. OHHU UMEIOT OOIIHIA JTyY.

4. OHM HE UMEIOT HUYETro OOIIEeTo.
Otser: 2.

Onenka: AMXOTOMUYECKas; MPaBUILHOE BHIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GaIoB.

3aganyue 41
Buvibepume eepnuiii omeem u 066eoume Kpyi#cKom e2o Homep (KIUKHume Kypcopom, nocmasgbme
Kpecmuk 8 HeoOX00uMOoUl Kiemoukxe).

Ecnu ogHa n3 AByX nmapajuiesbHBIX MPSAMBIX MEPIEHAUKYISIPHA K TPEThel MpsAMOM, TO
KaK pacIioyio’keHa BTOpast mpsMasi Mo OTHOIICHUIO K TpeThel ?
Bapuanmur omeemos:
1. mapamienbHa
2. IepHeHIUKYIsIpHa
3. CKpeluBaeTcs
4. coBmagaroT
Otser: 2.

OneHka: IMXOTOMHYECKast; IPaBUIBHOE BBHITIOJIHEHUE 3a/1aHus OlleHnBaeTcs 1 6amiom, a
HenpaBuwibHOE — 0 6aoB.
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3aganue 42
Buvibepume eepnviii omeem u 066edume Kpysckom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmuk 68 HeoOX00uMoll Kiemouke).

Ecnu 1Be npsiMble ieprieHANKYISPHBI K ITIOCKOCTH, TO KaK OHU PACTIOJIOKEHBI 10 OTHO-
LIEHUIO APYT K Apyry?
Bapuanmur omeemos:
1. nmapannenbHb
2. IepIeHIUKYISIPHBI
3. CKpeIIMBarOTCs
4. nepecekaroTcs
Ortser: 1.

OmneHka: IMXOTOMHYECKast; TPaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OTIeHHBaeTcs 1 6amiom, a
HenpaswibHOE — () GaIoB.

3aganue 43
Buvibepume eepHuiti omeem u 066edume Kpys#cKkom e2o Homep (KIuKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU KiemouKe).

Ecnun npsamas nepnesauKyaspHa K JBYM IEPECEKAIOIUMCS IPSIMBIM, JIEKAIIUM B TUIOC-
KOCTH, TO KaK pacIiojioeHa 3Ta IpsiMast 0 OTHOIICHHIO K TUIOCKOCTH?
Bapuanmul omeemos:
1. mapannenpHa TUIOCKOCTH
2. IepIeHIUKYISIPHA K TUTIOCKOCTH
3. IEKUT B TUIOCKOCTH
4. mepecekaeT MmIOCKOCTh
Otser: 2.

OreHka: TUXOTOMHYECKAs; IPAaBUIILHOE BBHITIOJIHEHHE 3aaHus olleHuBaeTcs 1 6amtom, a
HernpaBuibHOE — () OaJIIOB.

3agaHue 44
Buvibepume epruiii omeem u 066edume Kpy#CcKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

[TnaHuMeTpus - 3TO U3MEPEHUS . . .
Bapuanmor omeemos:
1. yrnos;
2. OTPE3KOB;
3. Ha MJIOCKOCTH;
4. B IpOCTpPaHCTBE.
OtBert: 3.
Ornenka: AMXOTOMUYECKasi; MPaBUILHOE BHITIOJTHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HernpaBmibHOE — () GaioB.

3agaHue 45
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, nocmagvme

Kpecmuk 6 HeoOX00uMou Kiemouyke).

CKOJIBKO NPSAMBIX, NEPIEHANKYISPHBIX K JAHHON TNIOCKOCTH IIPOXOUT YEPE3 TaHHYIO
TOYKY IIPOCTPaHCTBa?
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Bapuanmur omeemos:

1. oqna

2. IBe

3. HU OTHOM

4, 6eCKOHEYHOE MHOKECTBO
Otser: 1.

OmneHka: IMXOTOMHYECKast; PaBUIHLHOE BBHITIOJHEHUE 3a1aHMs OlleHHBaeTcs 1 6amiom, a
HenpaswibHOE — () GaIoB.

3ananue 46
Buibepume eepnuiii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Klemouxe).

Ecnmu oHa M3 IBYX TIOCKOCTEH MPOXOAUT Yepe3 MpSIMYI0, EPIISHANKYISPHYIO K IPYTroi
TUTOCKOCTH, TO KaK PacIioJIOKEHBI TaKUE TIIOCKOCTH?
Bapuanmur omeemos:
1. mapannenbHb
2. IepICH UK Y ISIPHBI
3. CKpeIMBaroTCs
4., coBIIAArOT
Otser: 2.

OreHKa: TUXOTOMHYECKAs; MPABIIILHOE BBHITTOJIHEHHUE 3aJaHUs OlleHUBaeTcs 1 6ammom, a
HenpasmibHOE — () GaIoB.

3azanue 47
Buibepume eepnulii omeem u 006edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

UYepes ... MPOXOJIUT IUHCTBEHHAS TIOCKOCTb,
Bapuanmor omeemos:
1. nBe TOYKH;
2. TpH NapauIeJIbHbIC IPSIMbIC;
3. TpH MOTAPHO MEPECEKAIOIIHNECS PSIMbIE;
4. 9eThIpe TOUKH.
Ortser: 3.

Onenka: AMXOTOMUYECKasi; MPaBUILHOE BRIMIOJIHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GasIoB.

3azanue 48
Buvibepume eepuviti omeem u 0066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 6 HeoOX00uMou Kiemouke).

[Ipsimas mepecekaeT MI0CKOCTb, €CIH MpsAMasi U MIOCKOCTb . . .
Bapuanmuvl omeemos:
1. He UMEIOT HU OJHOM OOIIEH TOUKH;
2. UMEIOT AB€ OO0IIHE TOUYKH;
3. UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY;
4. uMeroT TpH OOIIMX TOUKH.
OtBert: 3.
Ornenka: AMXOTOMUYECKasi; MPaBUIHLHOE BHITIOJTHEHNE 3aJaHus olleHuBaeTcs 1 6amiom, a
HernpaBmibHOE — () GalIoB.
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3aganue 49
Buvibepume eepuuiii omeem u 006edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 68 HeoOX00uMoll Kiemouke).

Haiinute koopaunate! Bektopa BA, eciu A (X, y, z), a B (x4, y1, 21)
Bapuanmul omeemos:

5. V(x—x1)2 + (y — y»)2 + (z — z1y?

6. (ox; ay; az)

7. (X-X1; y-y1; Z-23)

8. xx1tyy1tzzy
Ortser: 3.
OmneHka: TUXOTOMHYECKAs; MPABUIILHOE BBITIOJIHEHHUE 33aJaHNs OlleHuBaeTcs | 6amiom, a
HenpaswibHOE — () GasIoB.

3azanue 50
Buvibepume sepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemouxe).

Haiinure ymMmHOKEHHE BeKTOpa A Ha 4ncio, eciu A (X, Y, Z).
Bapuanmur omeemog:

1 Vx—xp?+ (y—yn? + (z — z1y?

2. (ox; ay; oz)

3. (X-X1; y-Vy1; Z-21)

4. xx1tyy1+zz1
Otser: 2.
OneHka: IMXOTOMHYECKAsT, TPaBUIHHOE BBITIOJHEHUE 3a/1aHMs OlIcHUBaeTcs 1 6amiom, a
HenpaBuwibHOE — () OaIoB.

Kputepuu oniennBanus:

Onenka «Heym» | «¥YaoB» | «Xopomo» | «OTau4HO»
B npornenTax 0-59% 60-75% 76-90% 91-100%
Komnnuecrso 0amios 0-29 30-35 36-45 46-50
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@®oH/, O1IEHOYHBIX CPE/ICTB /AJ1s1 MPOMEXKYTOYHON aTTeCTALMUIIO
UTOTraM OCBOEHMS JIM CLIUIIINHbI

10 JUCHUIIIIMHE «MaTteMaTuKa»
Tect Ne 2 uig mpoBeieHUS 3K3aMeHa
2 ceMecTp

3aganue 1
Buibepume eepuviii omeem u 006edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 68 HeoOX00uUMOoU Kiemouke)

TGJ'IO, MOBEPXHOCTb KOTOPOTO COCTOUT U3 KOHCYHOT'O YHCJIa IMIIIOCKUX MHOTOYIOJIbHUKOB, HAa3bI -
BacTCA:

Bapuanmer omeemos:
1) 4eThIPEeXyroJbHHK;

2) MHOTOYTOJIbHUK;

3) MHOTOTPaHHUK;

4) 1MIeCTUYTOJIbHUK.
Ortser: 3
OrleHka: TMXOTOMUYECKas; MPAaBUIIbHOE BBITIOJIHEHHE 3a/IaHKs OllEHUBaeTCs | Oasiom, a Herpa-
BUJIbHOE - 0 OaoB.

3azanue 2
Buvibepume epnuiii omeem u 066edume Kpys#HcKkom e2o nomep (KiuKHume Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

Touka nepeceueHus AMaroHaiei napaieenune/ia ABiseTcs ero:
Bapuanmol omeemos:

1) uenTpom;

2) LIEHTPOM CUMMETPUH;

3) TUHEHHBIM pa3MepoM;

4) TOYKOM CCUCHHS.
OtBer: 2
OrreHKa: TUXOTOMUYECKas; IPAaBUIIbHOE BBITIOJTHEHHE 3a/IaHKs OlleHUBaeTCs | Oaiom, a Herpa-
BWIbHOE - () OaIoB.

3aganue 3
Buvibepume eepuuiii omeem u 0066eoume Kpysi#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMou Kiemouke)

K NpaBUJIbHBIM MHOT'OI'PaHHUKAM OTHOCATCS:
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Bapuanmor omeemos:
1) npaBWIBHBIH TETPadap;

2) Ky0 ¥ J10J1eKa’Ip;

3) OKTa’Ap U UKOCaAIP;

4) Bce OTBETHI BEPHBHI.
Otser: 4
OreHKa: TMXOTOMUYECKasl; PAaBUIILHOE BBITIOJIHEHHE 3a/IaHHS OLICHUBaeTCs |1 Oaiiom, a Herpa-
BUJIbHOE - O GaiioB.

3azanue 4
Buvibepume epnuiii omeem u 066edume Kpy#HcKkom e2o Homep (KIuKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00uUMOoU Kiemouke)

OTpG?:OK, COGI[I/IH?[IOHII/II\/JI ABC BEPIIHMHBI IPU3MBI, HC ITPUHAJICIKAITUC OI[HOﬁ r'paHy HAa3bIBACTCA:

Bapuanmuer omeemos:
1) AuaroHasnbio;

2) pebpom;

3) rpanbio;

4) ochio.
OtserT: 1
OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBIITOJIHEHHUE 33aJJaHUs OlICHUBaeTcs 1 6ayuiom, a Herpa-
BHJIbHOE - () OaJyIoB.

3azaHue 5
Buvibepume epruiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

Ecnu GoxoBblie pebpa npu3Mbl NEPIEHIUKYASIPHBI OCHOBAHUIO, TO MIPU3Ma ABJIAETCS:

Bapuanmuer omeemos:
1) HaKJIOHHOM;

2) IpaBUIILHOI;

3) npsmoit;

4) BBIMYKJIOH.
Otger: 3
OrreHka: TUXOTOMUYECKas; IPAaBUIIbHOE BBITIOJTHEHHE 3a/IaHKs OllEHUBaeTCs | Oasiom, a Herpa-
BWIbHOE - () OaIoB.

3agaHue 6
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, Hocmagvme

Kpecmuk 6 HeoOX00uMou Kiemouke)

Ecnu B OcHOBaHMM NPU3MBI JIEKUT [1APAJUIEIIOTPaMM, TO OHA SIBIIETCA:
Bapuanmur omeemos:
1) npaBWILHOH MTPHU3MOIA;
2) mapajienenune1oM;

3) npaBHIBHBIM MHOTOYT'OJIbHUKOM;
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4) nupaMuIoi.
OrBer: 2
OrieHKa: TUXOTOMHYECKAs; IPABUIILHOE BBIMTOJIHEHHUE 33JaHUs OlICHUBaeTCs 1 6ayuiom, a Herpa-
BuiIbHOE - () OasuIoB.

3aganue 7
Buibepume epnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nOCmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

[MeprieHAUKYIIAP, OMYIIEHHBIN W3 BEPIIUHBI TMPAMH/IBI Ha MIIOCKOCTH OCHOBAHUS, HA3bIBACTC:
Bapuanmol omeemos:
1) MeanaHoif;
2) OChIo;
3) IMaroHasbio;
4) BBICOTOM.
Ortger: 4
OreHKa: TMXOTOMHYECKAs; MPABHILHOE BIMOJIHEHHUE 33JaHUs OlleHUBaeTcs | Oayuiom, a Herpa-
BUIIbHOE - () GayIoB.

3aganue 8
Buvibepume epruiii omeem u 0b66edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 6 HeobX00umMoul Kiemouyke)

TpeyronbHast nupamuia Ha3bIBae€TCA:
Bapuanmer omeemos:

1) npaBUIBHOM TMPAMHKION;

2) TeTpa’apoM;

3) HaKJIOHHOM MUPaMUION;

4) npu3Moii.
Ortger: 2
Onenka: AMXOTOMUYECKasi; MPAaBUILHOE BHINIOJHEHHE 3a/1aHus OolleHnBaeTcs 1 Oaniom, a Hempa-
BuiibHOE - () 6asIoB.

3aganue 9
Buibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 68 HeobX00uMou Kiemouke)

BricoTa 00KOBO¥ IpaHy MPaBUIBHON MUPAMHU/IBI, POBECHHAS M3 €€ BEPIIMHBI, HA3bIBACTCS:
Bapuanmol omeemos:
1) MeauaHoIif;
2) anoemMoi;
3) mepHeHIUKYISIPOM;
4) OUCCEKTPHUCOM.
Otger: 2
OreHKa: TMXOTOMHYECKAs; MPABHIILHOE BBIMIOJIHEHHUE 33JJaHUs OlICHUBaeTcs 1 6ayuiom, a Herpa-

BuibHOE - () OaJUIOB.
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3aganue 10
Buvibepume eepuuiii omeem u 006edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

VY ky0a Bce rpaHu:

Bapuanmuer omeemos:

1) npsIMOYTOJIbHUKH;

2) KBaIpaThl;

3) Tpamnenuu;

4) poMOBLI.
OrtBer: 2
OreHKa: TMXOTOMUYECKas; MPAaBUIILHOE BBITIOJIHEHHE 3a/IaHHs OLlEHUBaeTCs | Oasiom, a Herpa-
BUJIBbHOE - O OaoB.

3azadue 11
Buvibepume sepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMoU Kiemouke)

CKoOJIBKO TaMeTpoB y chephi?
Bapuanmul omeemosg:

11;

2)3;

3)2;

4)0€CKOHEYHO MHOTO.
Ortger: 4
OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBIMIOJIHEHHUE 33aJJaHUs OlICHUBaeTcs 1 Oayuiom, a Herpa-
BWIbHOE - () OaJIjIOB.

3azanue 12
Buvibepume epruiii omeem u 0b66edume KpysiHckom e2o nomep (KiuKHume Kypcopom, noCmagbme

Kpecmuk 68 HeobX00uMou Kiemouke)

Kakoii hurypoii sBnsieTcsi ceueHue mapa miocKoCTbo?
Bapuanmur omeemoa:

1)oTpe3kom;

2)OKpY’KHOCTBIO;

3)xkpyrom;

4)chepoii.
Otger: 3
Ornenka: AMXOTOMUYECKasi; MPAaBUILHOE BHITIONHEHHE 3a/1aHus OlleHnBaeTcs 1 Oannmom, a Hempa-
BuiibHOE - () 6asioB.

3aganye 13
Buibepume eepuuiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgbme

Kpecmux 6 HeoOxo0UMoU Kiemouke)
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B dbopmyne V:4§n R®  V-06néM
Bapuanmuvr omeemoa:
I)wmapa;
2)KoHyca;
3)umnuHpa;
4)1mapoBoro cexTopa.

Otsert: 1
OreHka: IMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHNE 3a/IaHUs OTICHUBaeTcs 1 Oayiom, a Hempa-

BwisHOE - (0 OayUIOB.

3azanue 14
Buvibepume ephuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nOCmagbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

KoHyc M0>KHO MOTy4YHTb, €CIIM BpalllaTh BOKPYT CTOPOHBI
Bapuanmer omeemos:
1)paBHOCTOPOHHUI TPEYrOJIbHUK;
2)TyNoyroibHbIN TPEYroJbHUK;
3)0CTpPOYTOJIbHBIN TPEYTOJIbHUK;
4)IpsIMOYT OJILHBIN TPEYTOJILHUK.
Ortger: 4
Onenka: AMXOTOMUYECKasi; MPAaBUIILHOE BHINIOJHEHHE 3a/1aHus OolleHnBaeTcs 1 Oaniom, a Hempa-

BwibHOE - (0 OayUIOB.

3azanue 15
Buvibepume epruiii omeem u 066edume Kpy#CcKom e2o Homep (KIUKHume Kypcopom, nocCmagbme

Kpecmuk 68 HeobX00uMou Kiemouke)

OcHoBaHMs HIMIUH/PA. ..
Bapuanmur omeemoa:
1)okpyxHOCTH;
2)kpyru;
30npsimble;
4)MHOTOYTOJIbHUKH.

Ortser: 2
Ornenka: AMXOTOMUYECKasi; MPAaBUILHOE BHITIONHEHHE 3a/1aHus OlleHnBaeTcs | Oannmom, a Hempa-

BuibHOEe - () OaJUIOB.

3agaHue 16
Buibepume eepuuiii omeem u 0066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOxo0UMou Kiemouke)
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Kakoe moHsiTHe He OTHOCHUTCS K IHJIHHIPY
Bapuanmuvl omeemos:
1)pedpo;
2)nuamerp;
3)o0pa3yromias;
4)oChb.
Otser: 1
OneHka: IMXOTOMUYECKas; MPAaBUILHOE BHITIOJHEHHE 3a/IaHUs OIICHUBaeTcs | Oayiom, a Hempa-

BuibHOE - () OaIoB.

3aganue 17
Buvibepume epnuiii omeem u 066edume Kpy#cKomM e2o Homep (KIuKHume Kypcopom, nocmasgome

Kpecmuk 68 HeoOX00UuUMOoU Kiemouke)

OCCBI)IM CCUCHUEM HI/IJ'II/IH)Ipa SABIIACTCA KBaI[paT, cClin
Bapuanmuer omeemos:

1) oOpa3yrolas paBHa pajanycy;

2)oOpa3yroras mepreHUKYIsIpHA TUIOCKOCTH OCHOBAHHS,

3)oceBoe ceueHue BCeraa KBaapar,

4)o0pa3yrorias paBHa TUAMETPY.
Ortger: 4
OreHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJHEHHE 3a/IaHUs OIICHUBaeTcs 1 Oayiom, a Hempa-
BuJbHOE - O OayIoB.

3agaHue 18
Buvibepume epruiii omeem u 066edume Kpy#CcKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 68 HeobX00uMoU Kiemouke)

v IIpsAMOIo KOHYCa IpsamMasi, COCIUHAIOIasd BEPIIMHY KOHYCa C HEHTPOM OCHOBAaHMAI. . .

Bapuanmur omseemos:
1)nepneHauKyspHa IIOCKOCTH OCHOBAHMS,

2)mapaJiieNibHa IMI0CKOCTH OCHOBAHHUS;

3)nepecekaercsi ¢ MII0CKOCThEO OCHOBAHMUSI MOJT OCTPBIM YTIIOM;

4)He UMEET C IIOCKOCThI0 OCHOBAHUS TOUYCK MIEPECCUCHHMS.
Ortser: 1
OrneHKa: TMXOTOMHYECKAs; TPaBUILHOE BBITIOJHEHUE 3a/IaHUs olleHuBaeTcs 1 6ayutom, a Henpa-
BUJIbHOE - () OayIoB.

3aganue 19
Buvibepume eepuuiii omeem u 0066eoume Kpysi#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMou Kiemouke)

[Iap mosydaercs Ipy BpaIIECHUHN ...

Bapuanmuvr omeemoa:
1)101yOKpYKHOCTH BOKPYT JUAMETPa;

2)nonykpyra BOKpYT IUaMeTpa;
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3)OIYyOKPY>KHOCTH BOKPYT paaunyca;
4)nonykpyra BOKpyr paauyca.

Ortser: 2
OneHka: IMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHNE 3a/IaHUs OIICHUBaeTcs | Gayiom, a Hempa-

BuibHOE - () OaIoB.

3aganue 20
Buvibepume epnuiii omeem u 066edume Kpy#scKom e2o Homep (KIUKHUume Kypcopom, nOCmagbme

Kpecmuk 68 HeoOX00uUMOoU Kiemouke)

[MpousBoanas GpyHkuuu y = X" paBHa:
Bapuanmoer omeemos:
1)y =nx";
2)y' = (n+2):x"?;
3)y' = (n+2)x";
4)y =n-x"1,

Otser: 4
OreHka: TMXOTOMHUYECKAsT; TPaBUIILHOE BHITIOJHEHNE 3a/IaHUsI OlleHuBaeTcs 1 6atom, a Hempa-

BwibHOE - (0 OayUIOB.

3azadue 21
Buvibepume epruiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 6 HeobX00umMoll Kiemouyke)

[MpousBoaHas GpyHKIKH Y = a* paBHa:
Bapuanmur omeemos:

1)y =a*tIn a;
2)y' =a*tlg a;
)y =a*?Ina;
4)y’ = a*Ina.

Ortsert: 4
OreHKa: TMXOTOMHUYECKAs; TPaBUILHOE BBITIOJHEHUE 3a/IaHUs olleHuBaeTcs 1 6autom, a Hemnpa-

BwibHOE - () OaJUIOB.

3aganue 22
Buibepume eepuuiii omeem u 0066eoume Kpys#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMou Kiemouke)

ITpousBoanas ¢pyHKIMM Y = tg X paBHa:
Bapuanmer omeemos:
1)y’ = 1/sin? x;
2)y' = 1/sin® x;
3)y' = 1/cos® x;
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4)y' = 1/cos? x.

Ortsert: 4
OrneHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHHE 3a/IaHuUsI OTICHUBaeTcs 1 Gayom, a Hemnpa-

BuibHOE - () 0aIoB.

3aganue 23
Buvibepume epnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, noCmagbme

KpecmuK 6 HeoOX00uMoul Kiemouke)

[IpousBonnas ¢pyHkuuu y = ctg X paBHa:
Bapuanmuvr omeemoa:

1)y’ = 1/sin x;
2)y’ = 1/cos® x;
3)y’ = 1/sin? x;
4)y' = -1/sin? X.

Otser: 4
OreHka: TMXOTOMHUYECKAsT; TPaBUILHOE BHITIOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6awtom, a Hempa-

BwibHOE - (0 OayUIOB.

3azanue 24
Buvibepume epnuiii omeem u 0b66edume Kpys#HcKkom e2o Homep (KIuKHume Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMoU Kiemouke)

ITpoussoanas ¢yukimu Yy = l0g a X paBHa:
Bapuanmbz omeemoe.
1)y = 1x;
2)y = 1/(x-Ine);
3)y’ = 1/(x-lg 100);
4)y’ = 1/(x-In a).

OrtBer: 4
OrneHKa: TMXOTOMHUYECKAs; TPaBUILHOE BBITIOJHEHUE 3a/IaHUs olleHuBaeTcs 1 Oautom, a Hemnpa-

BwibHOE - () OaJUIOB.

3agaHue 25
Buvibepume eepnuiii omeem u 0066eoume Kpysi#cKom e2o Homep (KIuKHume Kypcopom, nocmasgbme

Kpecmuk 6 HeoOX00uMou Kiemouke)

[TpousBoanas ¢yHkimu Y = Ig X paBHa:
BapuaHInbl omeemoe.
1)y =1/(x:Ine);
2)y’' = 1/(x-1g 100);
3)y’ = 1/(x-In 10);
4)y' = 1/(x-lg e).
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Ortser: 3
OrieHKa: TUXOTOMHYECKAs; IPABUIILHOE BBIMTOJIHEHHUE 33JaHUs OlICHUBaeTCs 1 6ayuiom, a Herpa-

BuibHOE - () OaIoB.

3aganue 26
Buvibepume epnuiii omeem u 066edume Kpy#Hckom e2o Homep (KIuKHUme Kypcopom, noCmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

[MpousBoanas Gpynkuuu y = In X paBHa:
Bapuanmuer omeemos:
1)y = 1x;
2)y' = 1/(x-In 10);
3)y' = 1/(x-Ig 100);
4)y' = 1/(x-Ig e).

Otsert: 1
OreHka: TMXOTOMHUYECKAsT; TPaBUIILHOE BHITIOJHEHNE 3a/IaHUsI OlleHuBaeTcs 1 6awtom, a Hempa-

BwibHOE - (0 OayUIOB.

3azanue 27
Buvibepume epruiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

[IpousBoHas cymmsbl 1ByX (pyHKIUi U 1 V paBHa:
Bapuanmur omeemos:

Dy =u+v;
2)y =u'v+uv
3y =u—V;
4)y =u V.

Ortser: 1
OreHKa: TMXOTOMHUYECKAsT; IPaBUILHOE BBITIOJHEHUE 3a/IaHUs olleHuBaeTcs 1 Oautom, a Hemnpa-

BwibHOE - () OaJUIOB.

3agaHue 28
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, HoCmagvme

Kpecmuk 6 HeoOX00uMou Kiemouke)

IIpounsBoaHas pa3HOCTH IBYX (QYHKIUH U U V paBHa:
Bapuanmuvr omeemos:

Dy =u—v,
2y =u +V,
' =u1lVv;
4)y =u - V.
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Otsert: 1
OrneHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHHE 3a/IaHuUsI OTICHUBaeTcs 1 Gaiom, a Hempa-

BuibHOE - () OaIoB.

3aganue 29
Buibepume epnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nOCmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

[IpounsBoaHas mpousBeneHus ABYX QYHKIMH U U V paBHA:
Bapuanmur omeemos:

1)y! = u! + V,,
2)y' =u' /v
3y =u'v+uv,
4)y =u - V.

Ortger: 3
OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BIMTOJIHEHHE 3aJaHUs OlleHUBaeTcs | Gayuiom, a Herpa-

BwibHOE - (0 OayUIOB.

3aganue 30
Buvibepume eprwiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMoU Kiemouke)

[Tpoussoanoit pynknuu Yy = f(X) HazpiBaercs:

Bapuanmer omeemos:
1)mpenen oTHOUIEHHS 3HaueHusl GYHKIUU K 3HAYECHUIO apryMEeHTa MpU CTPEMIICHUH

aprymMeHTa K HyJlIo;
2) OTHOLIIEHUE 3HaUeHUsl QYHKIMH K 3HAYCHHUIO apIyMEHTa;

3)oTHOUIEHHE MTpUpalIeHus QYHKIIMHU K IPUPALICHUIO apryMEHTa;

4)npenen OTHOIICHUS MpUpalleHus PYHKIUU K IPUPAIICHUIO apryMeHTa Mpu
CTpEMJICHUH MPUPALIEHHUS apryMeHTa K HYIIO.

Ortsert: 4
OrneHKa: TMXOTOMHUYECKAs; IPaBUILHOE BBITIOJHEHUE 3a/IaHUs olleHuBaeTcs 1 Oautom, a Henpa-

BwibHOE - () OaJUIOB.

3aganue 31
Buvibepume eepuuiii omeem u 0066eoume Kpysi#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMou Kiemouke)

[IpousBoaHas PyHKIMU ONpEAEISIET:

Bapuanmuvr omeemos:
1)uzmenenne GyHKIUU NPH 33 JaHHOM W3MEHEHHH apTyMEHTa;

2)U3MEeHEeHHe apryMeHTa Y 3aJJaHHOM 3HaYeHUU (YHKIUH;
3)uzMeHeHre GYHKIUH MPH 3alaHHOM 3HAYEHUH apryMeHTa;
4)ckopocTh U3MEHEeHNE (PYHKIIMH TPU U3MEHEHUH apTryMEHTa.
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Ortsert: 4
OrneHka: IMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHHE 3a/IaHuUsI OTICHUBaeTcs 1 Gayom, a Hempa-

BuiIbHOE - () OaI0B.

3aganue 32
Buvibepume epnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nOCmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

[TepBooOpa3noit hynkiuu y = f(X) Ha3piBaeTCs:
Bapuanmuvr omeemoa:
1)byHKIHs, TPOU3BOIHAS KOTOPOW paBHA 3a1aHHOM QyHKImH (PyHKuu y = f(X));
2)ynkuus, paBHas cymme y = f(x) + C, rae C — npousBoJibHasi KOHCTAHTA;
3)dynkuus, pasHas 2 f(x+C), rae C — mpon3BosIbHasi KOHCTAHTA;

4)pynkuus, pasaas 2 f(X).

Otsert: 1
OreHka: TMXOTOMHUYECKAsT; TPaBUILHOE BHITIOJHEHNE 3a/IaHUsI OlleHuBaeTcs 1 6autom, a Hempa-

BwibHOE - (0 OayUIOB.

3aganue 33
Buvibepume eprwiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

Kaxnmas ¢pynkius y = f(X) umeer:
Bapuanmul omeemosg:
1)onHy mepBooOpa3Hy0 PyHKIIHIO;
2)poBHO 2 1epBOOOpa3HBIX (QYHKITUH;
3)HM OJTHOM MepBOOOpa3HON (PYHKIINH;
4)MHOKECTBO NIEPBOOOPa3HBIX (DYHKITHIA.

OrtBert: 4
OrneHKa: TMXOTOMHYECKAs; TPaBUILHOE BBITIOJHEHUE 3a/IaHUs olleHuBaeTcs 1 Oautom, a Henpa-

BwibHOE - () OaJU1OB.

3aganue 34
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHume Kypcopom, Hocmagvme

Kpecmuk 6 HeoOX00uMou Kiemouke)

[TepBooOpa3Hoii GpyHKIwH Y = X" ABISETCS HYHKIIUS:
Bapuanmur omeemos:
1)y =n-x";
2)y = x"n;
3)y = x"Y(n+1);
4)y = x" (n+1).

Ortser: 3
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OHGHKaI AUXOTOMUYCCKAsA, IIPaBUJIIbHOC BBINIOJIHCHHUEC 3aJlaHUA OLICHUBACTCA 1 63.JIJIOM, a HeIIpa-

BuibHOE - () OaIoB.

3aganue 35

Buibepume eepnuiii omeem u 066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

[TepBo0Opa3Hoit hyHKIMK Y = 8" ABIsieTCS PYHKIIUSA:
Bapuanmoer omeemos:

Ortger: 3

1)y =a*In a;
2)y = a*In? a;
3y =a¥Ina;
4)y = a¥/In x.

OHGHKaI AUXOTOMUYECKAA,; IIPaBUJIIbHOC BBINIOJTHECHHUEC 3aJaHUA OLICHUBACTCA 1 6aJ'IJ'IOM, a HEIIpa-

BwibHOE - (0 OayUIOB.

3aganue 36

Buvibepume sepnviii omeem u 006e0ume Kpy#CKom e20 Homep (KIUKHUme Kypcopom, nocmagbme

Kpecmuk 68 HeobX00umMoll Kiemouyke)

[TepBooOpa3zHoit GpyHkHM Y = 1/X ABisieTcss GyHKIUS:

Bapuanmbz omeemos.

Ortser: 3

1)y = 1/x?;
2)y = x-In x-x;
3)y =In|x];
4)y = x-In x.

OHGHKaZ AUXOTOMUYECKAA,; IIPaBUJIIbHOC BBINIOJTHEHUEC 3aJaHU OLICHUBACTCA 1 6aJ'IJ'IOM, a HEIIpa-

BwibHOE - () OaJUIOB.

3aganue 37

Buvibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

[TepBooOpa3Hoii GyHKIMH Y = €* siBrsieTcst QyHKIIHS:
Bapuanmur omeemos:

Ortser: 3

1)y =e*In x;
2)y = e*lg x;
3y =¢%

4)y = e*/In x.
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OHGHKaI AUXOTOMUYCCKAsA, IIPaBUJIIbHOC BBINIOJIHCHHUEC 3aJlaHUA OLICHUBACTCA 1 63.JIJIOM, a HCIIpa-

BuibHOE - () OaIoB.

3aganue 38
Buvibepume epnuiii omeem u 066edume Kpy#scKom e2o Homep (KIUKHUume Kypcopom, nOCmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

CoBMeCTHBIMU Ha3bIBAIOTCS ClIydaiiHble COOBITHS:

Bapuanmur omeemos:
1)xoTOpBIE, B €TMHUYHOM UCIIBITAHUU HE MOTYT IIPOU30MTH OJJHOBPEMEHHO;

2)KOTOpbIE HE MTPOUCXOAT HUKOT/A;
3)KoTOpble B €TUHUYHOM HCHBITAHUN MOTYT IPOU30MTH OTHOBPEMEHHO;
4)BepoSTHOCTb KOTOPBIX, 3aBUCUT OT PE3y/IbTaTa MPEAbIAYILEr0 UCIIBITAaHHSL.

Ortger: 3
OreHKa: TUXOTOMHYECKAs; MPABHILHOE BIMTOJIHEHHE 33JaHUs OlleHUBaeTcs | Gayuiom, a Herpa-

BwibHOE - (0 OayUIOB.

3aganue 39
Buvibepume sepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, noCmagbme

Kpecmuk 68 HeobX00uMoul Kiemouyke)

HecoBmecTHRIME Ha3BIBAIOTCS CITy4ailHBIC COOBITHS:

Bapuanmer omeemos:
1)KoTOpbIE B €TUHUYHOM HCTBITAHUHN HE MOTYT MIPOU30UTH OTHOBPEMEHHO;

2)KOTOpbIE B €IMHUYHOM UCTBITAHUU MOTYT MPOU30MTH OTHOBPEMEHHO;

3)KoTophIe BCETAa MPOUCXOIAT;
4)BepOSITHOCTH KOTOPBIX 3aBUCUT OT pe3yJbTaTa MPEAbIAYIIEro UCIIBITAaHHSL.

Ortser: 1
OreHka: AMXOTOMUYECKas; PAaBUILHOE BHITIOJHEHHE 3a/IaHus OlICHUBaeTcs 1 Oayiom, a Hempa-

BwibHOE - (0 OaJUIOB.

3aganue 40
Buibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 68 HeobX00uMou Kiemouke)

CyMMa BeposSITHOCTEH MOIHOM I'pyIIibl COOBITHI paBHA:
Bapuanmuvr omeemos:
1 )unciy Bcex cOOBITHI 3TOM TPYMIIb;

2)2;
3)1;
4)mobomy uuciy ot -1 no +1.

Ortser: 3
OrneHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIONHEHHE 3a/1aHus OlleHnBaeTcs | Ganmom, a Hempa-

BuibHOE - () OaJUIOB.
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3aganue 41
Buvibepume eepuuiii omeem u 006edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 6 HeoOX00uMou Kiemouke)

J1i1st Kakoro cOOBITHSI BEPOSITHOCTH paBHa 1.
Bapuanmvr omeemoa:
1)ocToBepHOrO;
2)HEBO3MOXHOI0;
3)HECOBMECTHOTI'O C IOCTOBEPHBIM;

4)ciydaifHOTO.

Otsert: 1
OreHka: IMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHNE 3a/IaHUs OTICHUBaeTcs 1 Oayiom, a Hempa-

BwisHOE - (0 OayUIoB.

3azadue 42
Buvibepume sepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, nocmagbme

Kpecmuk 8 HeobX00uMou Kiemouke)

J1i1st Kakoro coOBITHSI BEpOSITHOCTH paBHa O:
Bapuanmer omeemos:
1) 10CTOBEPHOTO;
2) IPOTHBOIIOJIOKHOTO K HEBO3MOXKHOMY;;
3)HEBO3MOXKHOTO;
4)ciryqaifHOTO.

Ortser: 3
OreHka: AMXOTOMUYECKas; MPAaBUILHOE BBITIOJHEHHE 3a/IaHus OlICHUBaeTcs 1 Oayiom, a Hempa-

BwibHOE - (0 OaJUIOB.

3agaHue 43
Buvibepume eepnuiii omeem u 0066eoume Kpy#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme

Kpecmux 68 HeobXo0umMou Kiemouke)

J1y1st KakoTo COOBITHS BEPOSATHOCTh MOXKET ObITh paBHa 0,3:
Bapuanmuvr omeemos:
1)nocroBepHOTO;
2)HEBO3MOXKHOTO;
3)IPOTHUBOMOJIOKHOTO K HEBO3MOKHOMY;

4)ciydaitHOTO.

OrtBer: 4
OrneHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIONHEHHE 3a/IaHus OlleHnBaeTcs | Ganmom, a Hempa-

BuibHOE - () OaJUIOB.

3aganue 44
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Buibepume eeprulii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmasbme
KpecmuK 6 HeoOX00UuMoU Kiemouke)

OrtHocHTENbHAS YaCTOTA cnyqaﬁHoro COOBITHST MOKET MNPpUHHUMATh 3HAYCHU:
Bapuaﬁmbz omeemos.

I)or -1 o +1;

2)ot -2 1o +2;
3) ot 0 10 3;
4) ot 0 o 1.

Ortser: 4
OreHka: IMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHHE 3a/IaHUs OTICHUBaeTcs 1 Oayiom, a Hempa-
BwibHOE - (0 OayUIOB.

3azanue 45
Buvibepume sepHuiti omeem u 066edume Kpys#cKom e2o Homep (KIuKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMoUl Kiemouyke)

Pemure ypaBHeHue: Sin X -_1 =0
2

Bapuanmbz omeemoes.
"5y rmmome Z:
1) 6
2) wm,me 7,

-1)" I +mtm,meZ;
3)

-1)"
4)

A w

+7mtm,me 7.

»

OrtBert: 4
OreHKa: TMXOTOMHUYECKAs; TPaBUILHOE BBITIOJHEHUE 3a/IaHUs olleHuBaeTcs 1 6ayutom, a Henpa-
BwibHOE - () OaJU1OB.

3agaHue 46
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHume Kypcopom, Hocmagvme

Kpecmux 6 HeobXo0umMou Kiemouke)

Pemmure ypaBHeHue: C0os 2x=1

Bapuanmur omeemos:
1) 2tm,meZ;

I +2tm,me Z;
2) 4
3)Tcm,meZ;

4) i% +2ntm,me Z.
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Ortser: 2
OrneHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHHE 3a/IaHuUsI OTICHUBaeTcs 1 Gaiom, a Hempa-

BuibHOE - () OaIoB.

3aganue 47
Buvibepume sepnuviii omeem u 0066edume KpyICcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMoll Kiemoyke)

1 .
VKauTe ypaBHEHHE, KOTOPOMY COOTBETCTBYET pellleHue: X =—  +2nm,me Z:
2

Bapuaﬁmbz omeemos.

Digx =1,

2)cos x = 0;

3)sin x =-1;

4)ctg x =£.
3

OrtserT: 3
OreHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJHEHHE 3a/IaHUs OIICHUBaeTcs 1 Oayiom, a Hempa-

BwibHOE - (0 OayUIOB.

3aganue 48
Buvibepume sepHuiti omeem u 066edume Kpys#cKkom e2o Homep (KIuKHUme Kypcopom, nocmagobme

Kpecmuk 8 HeobX00uMoU Kiemouke)

B3,

Ha xakoM 13 pUCYHKOB IOKa3aHO pelleHHe HepaBeHCTBa: COS X < ——

2

Bapuanmw omeemos.

1) 2) 3) 4)

A A

i ; e f
/ a b
ly - ; kr [}
\\ L \W

Ortser: 4
Ornenka: AMXOTOMUYECKasi; MPAaBUILHOE BHITIONHEHHE 3a/1aHus OlleHnBaeTcs | Oanmom, a Hempa-

Y

BuibHOE - () OaJUIOB.

3aganue 49
Buvibepume sepnviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMou Kiemouke)
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Ornomurenne cunyca yria Ol k kocunycy yrima QU ectb

Bapuanmer omeemos:
1) tanrenc yrma OU

2) kotanrenc yria Ol
3) OCHOBHOE TPUTOHOMETPHIECKOE TOXKIECTBO

4)1.

Otsert: 1

OIIGHKaI AUXOTOMUYCCKAsA, IIPaBUJIIbHOC BBINIOJIHCHUEC 3aJaHUA OLICHUBACTCA 1 6aJ'IJ'IOM, a HEIIpa-

BwibHOE - (0 OayUIOB.

3azanue 50

Buibepume eepnvlii omeem u 066edume KpyHckom e2o Homep (KIUKHUme Kypcopom, HOCmagbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

VY CcTaHOBUTH COOTBETCTBHE (POPMYIIBI CIIOKEHUS] TPUTOHOMETPHUECKUX (PyHKIMIMA cos(a — [3)

Bapuaﬁmbz omeemos.

1) sina -cosp —cosa -sin 3

2) sina. -cosP +cosa -sin B

3) cosa -cosB —sina -sin B

4) coso. -cosP +sino -sin B

OrtBerT: 4

OHGHKaZ AUXOTOMUYECKAA,; IIPaBUJIIbHOC BEINIOJTHEHUEC 3aJaHU OLICHUBACTCA 1 6aJ'IJ'IOM, a HEIIpa-

BwibHOE - (0 OaJUIOB.

Kputepuu oniennBanusi:

Onenka «Heym» | «¥YaoB» | «Xopomo» | «OTIau4HO»
B npornenTax 0-59% 60-75% 76-90% 91-100%
Komnnuecrso 0amios 0-29 30-35 36-45 46-50
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®oH/, OLIeHOYHBIX CPE/ICTB [J1s1 IPOMEXYTOUHON aTTeCTALlMUIIO UTOTAaM OCBOEHUS

JUCHUIIIAHBI

IO JUCHUIIIINHE «MaTteMaTuka
[IpakTuyeckue 3apanus k auddepennupoaHHomMy 3a4€éty 1 cemectp

(20,88 : 18 + 45 : 0,36) : (19,59 + 11,95);

1. Berumciurs:

OrtBer: 4
} i9+8£+_9_i_
2. Beiuuciure: 36 32 10 18
Orser: 4,75

3. Bbuucaurs: 5 16 /5
OtBer: 8,5

1 0,364: ~+2:0,125+21.0,8.
4. BblUHCIUTD: 25 16 2

Ortser: 5,8
V=125 + 1 V64; 2) ¥32 -0,5-216;
5. Beruucouts: 1) 8

3) _% /81 + ¥/625; 4) ¥/-1000 —i V256;
Orser: 1) -4,75; 2) 5; 3) 4; 4) -11

1) ¥2 . 3/500; 2) 30,2 3/0,04; 3) V324 V4; 4) V2 - V16.

6. Beruucaurs:
Orser: 1) 10; 2) 0,2; 3) 6; 4) 2.

logg 12 —- logg 15 + logg 20

7. Beraucaurs:

Otser: 4/3 _ ) 3
8. BpuucinTs: lOgD 15 + logQ 18 - 10g9 10
Orser: 3/2
2 log, 6 -1 log, 400 +3log, V45.
9. Brouucnurts: 3 3 3
Ortser: -4

log, (x — 5) + log, (x + 2) = 3;

10. Pemuts ypaBHEHUE:
Ortser: 6

log; (x — 2) + log, (x + 6) = 2

11. Pemuth ypaBHEHUE:
Ortser: 3

12. Pemwrs ypaBHeHHe) lglx-1)-lg@x-11)=1g 2

Otser: 7
Lig(x2+x-5)=1g (5x) +1g-L
2 5x
13. Pemmth ypaBHEHHE
Otser: 2
log1(3x -1)= logl{ﬁx +8)

14. Pemmth ypaBHeHHe 2 z

OTBeT: KOpHEH HET
1 + 2
5-lgx 1+1gx

<1

15. Pewmnth HepaBEeHCTBO
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16.

17.

18.

19.

20.

21.

22.

23.

Ortger: (100; 1000)
log} , x — 5 log, , x < —6;
Pemmtes HepaBEeHCTBO
Ortger: (0,008; 0,04)
log, (x* + 2x) < 3
Pemute HEpaBHECTBO
log . _, (JE—Zx) <0
5x-6

Pemute HEpaBeHCTBO
Ortser: (-4;-2);(0; 2)
logg (x* —4x+3) < 1.

PemuTe HpaBeHCTBO:
Ortser: (-1; 1); (3; 5)
1lg(Bx—-4)<lg (2x+ 1)

PemuTh HEpaBeHCTBO:
Ortger: (4/3; 5)

Tpeyronbaukun ABC u ADC nexaT B pa3HbIX IIJIOCKOCTAX U UMEIOT o011yto ctopony AC.

Touka E nexut Ha ctopone AB, a F nexxut na cropone BC, npuuém EF mapannensna

miockoctu ADC. P — cepemuna AD, K — cepeamra DC.

1) Hoxaxuwure, uto EF || PK.

2) KaxkoBo B3anMHOe pacnoioxenue npsiMbix PK u AB? Uemy paBeH yrost Mexy 3TH-

MU nipsimbiMu, eciu yroil ABC pasen 40° u yron BCA pasen 80°?

OTtBeT:

Pewrenne:

1) EF u AC nexar B 0aHO# NIOCKOCTH M EF || ACD = EF || AC.
PK — cpeansas nunua AADC = PK || AC = EF | PK.

2) PK u AB cKpelHBaioTCA,

T.K. PK € ADC,ABnADC=A4 ¢ PK,

T.K. AC | PK, 10 Z(PK, AB) = Z(AC, AB) = ZBAC

ZBAC = 180° - 40° - 80° = 60°,

Otset: 60°.

Tpanemus ABCD (AD u BC — ocHoBanusi) u TpeyroibHUK AED umerot o011yo cTopoHy
AD u nexat B pa3HbIX IJIOCKOCTIX. Touka M nexut Ha ctopoHe AE, a P nexxut Ha cTo-
pone DE, npuuém MP napasnienbHa MI0CKOCTH TPaIeIUu.
1) Joxaxwure, uto MP || BC.
2) KakoBo B3auMHOE pacroiokenue npsmMbeix MP u AB? UeMy paBeH yrosr MEKIy 3TH-
Mu npsimbiMu, eciiu yroil ABC pasen 110°? [osicaure.
Otser: _
Pewenue: T.k. MP || ABC, MP B AD nexar B OHOH NJOCKOCTH, TO
MP || AD => MP || BC. MP || AD v AD N AB = MP 1 AB — cxpeiy-
paorca U Z(MP, AB)= £(AD, AB) = 180° — ZABC =T70°.
Ortsert: ckpenusarores; 70°.
OcnoBanne AD tpanenuun ABCD (AD u BC — ocHOBaHMS) JIEXKUT B INIOCKOCTH 0. Yepes

ToukH B u C npoBeneHbl napajliesbHbIE NPSMBIE, IEPECEKAIOIINE INIOCKOCTh O B TOUKAX
E u F cooTrBeTcTBEHHO.
1) Hoxkaxwure, uto BCFE - napamnenorpamm.
2) KakoBo B3aumHoe pacnonoxxenue npsmeix EF u AB? Uemy paBeH yros MexIy STUMH
npsiMbiMH, eciiu yroi ABC pasen 150°7 IlosicHure.

Ortser:
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Pewenue:

Mpeanonoxum, EF e napantenska AD, Torna T.x. BC || AD, 0 BE u
CF — CKpeLHBAKTCA, @ 10 YCNOBHI0 OHH Mapa/le/bHbl => MPOTHEO-
peurie = EF || AD = EF || BC = BCFE — napannenorpamMM = EF u
AB — cxpeumBaiores, a Z(EF, DB) = Z(BC, AB);

T.K. £ABC = 150°, 10 £(BC, AB) = 180°-150° = 30°,

T.K. YO MEKIY MPAMBIMH JISKHT B mMpoMexyTke Mexay 0 u 90°,
BKTIOYAA KOHLDL.

Orser: 30°,

24. B terpasape DABC yrast DBA u DBC npsimbie, DB = 6, AB = BC =8, AC = 12. Tlo-
CTPOMTE CEYEHHE TETPAdIpa IIIOCKOCTHIO, MPOXOIAIEH uepe3 cepeauny DB u napaii-
nensHOM miockoctu ADC. Haitaure miomaas ceueHusl.

Otser: 12

25. Bce rpanu mapammenenunena ABCDA1B1C1D; kBanpatsl co cropoHoi 4. Uepes cepenu-
Hy pedpa AD nmapamnensHo miockocty DA1B1 nposenena minockocts. I[loctpoiite ceue-
HHE U HAUJUTE €r0 IEPUMETP.

Orser:
Havwo ABCDAB\C\Dy — ky6 co cropoHo# a, F — cepeauna AD.

Uepes F napannensho DA, B; npoBelieno ceyenye.
Haiitit: ero nepumeTp.

B C
4 0 Dy
G \
B I c
A F D
Pewenne:
Tpoeonum FG || 4,D, GH || DC, HI || FG, FI = FGHI — uckomoe
ceueHne,

2 2
FI=GH= a,FG=HI=1/aT+“T:% =

:&Pﬂa+a+ﬁa=2a+ﬁa.
Oreer: V2a+2a.

26. B rerparnpe DABC touka M — cepequna AC, DB =6, MD = 10, yron DBM npsimMoii.
[TocTpoiite ceuenne TeTpadapa MIOCKOCThIO, MPOXOAIel Yepes cepeauny peopa DC
napajiensHo miockocty DMB, n HaliquTe mionaab CeYeHus.

OtBer:
JHawno: DABC — terpasap, AM = CM, ZDBM =90°, DB=6, DM = 10.
TMocTpoHTE: cedeHHe, MpoXxosilee Yepes cepeanty DC, napannenbHo

DMB.
Haiitu: nnowans ceuenns,

Pemenue: )
CP = PD. INpoeoaum PQ || DM, OR || MB, RP = POR — uckomoe
ceueHue,

swmpé--a-Jmo-zs =24 55 Seee =% .24=6,

T.K. APOR ~ ADMB c ko3 driHeRTOM —;-
Ortser: 6.

27. ABCDA:1B1C1D: — napannenenumnen, Bce TpaHd KOTOPOTo NMPsAMOYroiabHUKH, AD = 4,
DC = 8, CCy = 6. [TocTpoiite ceuenue napauiesenumnea, mioCKoCTbI0, MPOXO e ue-
pe3 cepemuny pedpa DC nmapannensno mnockoctu AB1C1 1 HaliuTe mepuMeTp cedeHws..

Ortsert: 18
28. Touka M paBHOy/JalieHa OT BCEX BEPILUH PaBHOOEIPEHHOTO MPSIMOYTOJIBHOTO TPEYTOlb-

Huka ACB (yron C npsimoii), AC = BC = 4 cMm. Pacctosinue oT Touku M 10 TUIOCKOCTH
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29.

30.

31

TpeyroibHHKa paBHO 2v3cM. JIokakuTe, uto miockocts AMB nepreHanKysspHa mioc-
koctu ABC. Kakoit yron mexxny MC u miockocteio ABC?
Ortger:

Pewmene:

T.k. M paesoylancHa OT BEpPIMi, TO OHA NPOCIAPYETCS B LEHTP
OTNHCAHHOE OKPYEHOCTH, T.C. B CCPEaRHY AB.

Ilyete 310 GyaeT 7. H, ToToa MHC ~—— MHREHHMA YyTON ARYPAKHOTO
yrna meskny ABC n AMB = oHH mepnesaHKy IHpHE.

Tlycte HE L C8 = MK L BC (no Teopcme o Tpex MEpRcHAHKY -
pax).

HK n-%,qc- 2= L MKH = arcg 222 2‘5 = 60° = A(HMC, ABC)

.

L(MC, ABC) = 2 MCH = aag% —.C4 iﬁ - mgf

Oraer: 60°, arc{gg.

ABCD - xBagpar co cTOpOHOM, paBHOM 4 cM. TpeyronbHuK AMB nmMeeT 0011y10 cCTOpoHy
AB ¢ xBagparom, AM = BM = 2+/6¢m. TT10CKOCTb TPeyrodbHUKA U KBAJPATa B3aUMHO
nepneHuKynsapHsl. Jlokaxure, uto BC nepnenaukynspao AM. Haiinure pacctosiHue ot

touku A no miockoctu DMC.

OTBeT:
Peuietine:

Iposegem MH L AB = MH L ABC (t.x. MH L BC) = AM 1 BC no
TeopeMe O TpeX NepmeHAnKyIApax. Y.,

MH LCH.CH=V42 +22 =25 .

S(AMB}=J{2J‘ +2) (26 -2)2.2=2y20-4 =45 =
= MH = 3 =25 = ZMCH= arctgc—=arctgl—45°
Oreer: 45°,

Touka M paBHOyJaj€Ha OT BCEX CTOPOH MpaBHIbHOTO TpeyroiabHuka ABC, ctopoHa Ko-
Toporo paBHa 4 cMm. Paccrostaue ot Touku M 1o mmockoctr ABC paBHo 2 cM. [lokaxwure,
yT0 iockocth AMO nepnenaukyispHa miockoctd BMC (O — ocHoBaHWE IEpIIEHANKY-
Jsipa, ommymieHHoro, u3 Touku M Ha mmockocth ABC). Touka E npunamnexut AC, mpu-
yém AE : EC = 2 : 1. Haiinmure paccrostaue ot Touku E 10 mimockoctu BMC.

OtBerT:

Pewnenue:
AH L BC = MH 1 BC = CB 1L AMO = AMO 1L BMC. Y.1.a.

V3 1 zf

MH = MB - T—ZJ_:-)()H=-3—AH— MH=222

= ZMHA = arctg—= 60° = Z(BMC, ABC).

P

3
CH 4 J' V3

= s LMCO =arctg —— = arct;
c0s30° 3 & Sardig -

5

Orteert: 60°, a.rcth.

Tpeyronbauk ABC — npsimoyromnshsiii (yron C =90°), AC =CB=3 cm. TpeyronpHuk
AMC nmeet o6mryio cropony AC ¢ Tpeyronsaukom ACB, AM = CM = v/6 cwm. ITnocko-
CTH TPEYroJbHUKOB B3aUMHO NepHeHAuKysIpHbL. Jlokaxute, uto MC neprnesauKyispHo
BC. Haiinure yron mexay MB u nnockoctero ABC.

Ortser:

-

Pewenne:
T.x. MAC L ACB, 1o npamas MC npoeunpyercd Ha npamyio AC =
no Teopeme o Tpex nepneHAHKynApax MC L CB. Y.r.a. MH L AC =

f.;-i
4

= LMBH = arcsin% = arcsin m = arcsin-;— = 30",

Otser: 30°.

32. Touka M paBHOyalieHa OT BCEX CTOPOH MPaBUIIbHOTO TpeyronbHuka ABC, ctopoHa Ko-
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Toporo paBHa 4 cM. Paccrosinue ot Touku M 1o mockoct ABC paBHo 2 cM. JlokaxuTe,
yT0 wiockocts AMO nepnenaukysspHa miockoctd BMC (O — ocHoBaHUEe epIEHANKY-
Jsipa, OMyIEeHHOTo, U3 Touku M Ha mockocts (ABC). Haiigute yron mexny MC n

mirockocTteio ABC.

OTBeT:
Pewmenue:

AR 1L BC = MH L BC = CB L AMO = AMO 1 BMC. Y.t.n.

A

MH=MB-TE=2J_’_. = OH=-3—AH=%MH:

= ZMHA = arctg

CH

Q= — =
cos30° 4f3

5

Ortser: 60°, a:cthS.

2_- 60° = Z(BMC, ABC).

5

3

6. 4

s LMCO =arctg% = arctg 73 .

33. Touxa C nexwut Ha otpe3ke AB, mpuuém AB : BC =4 : 3. Otpe3ok CD, paBHsIif 12 cM.
napajuiesieH TIOCKOCTH o, Tpoxoasie yepe3 Touky B. Jlokaxute, uro npsimast AD me-
peceKaeT II0CKOCTh 0. B HEKOTOpo# Touke E, n Haiaute otpe3ok BE.

OtBerT: 48

Kpurepun onieHkn Ha 3K3aMeHe

DK3aMeH MPOBOJUTCS B MUCbMEHHOW ¢opme mo OuneTammiv B (GopMe TECTUPOBAHMSL.
Kpurepun onieHKH npu NPOBEJEHNUHN dK3aMEeHa 10 Oueram

«OTJIMYHO» «XOPOILIOH «YAOBIIETBOPUTEIHHO «HEYNIOBJIETBOPU-
TEIBHO»
CTYICHT TMpaKTH4e- | CTYACHT MPAKTHYECKOE | CTYICHT NPAaKTHUYECKOE | CTYACHT MpaKTuye-
CKOE€ 3a/laHue BBI- | 33JaHUE BBIMOJIHACT O€3 | 3aJaHKe BBIMIOJIHWI Ya- | CKO€ 3a/JlaHue He
noyiHAeT Oe3 OmM- | OIKOOK, Ha JOMOJHH- | CTUYHO, C JOIMYIIEHUEM | BBITIOJHUIL.

OOK, YBEpEHHO OT-
BEYaeT Ha JIOMOJIHU-
TEJIBHBIC BOTIPOCHI.

TEJbHBIE BOMPOCHI OT-
BEYaeT HEYBEpPEHHO,
JIOITYCKaeT He TOYHOCTHU

B OIIPCACIICHUAX.

olIMOOK B pacuérax.

Kputepun oneHku npu mpoBeIeHHH 3K3aMeHa B opMe TeCTHUPOBaHUS

COTIINYHO «XOPOLIO) «yIOBJIETBOPUTENILHOY» | «HEYAOBIETBOPUTEIBHOY
CTY/ICHT BBIIIOJIHWJI | CTYI€HT BBIIOJHUI | CTYACHT  BBINOJHMI | CTYIEHT BBINOJHUI Me-
91-100% u HaOpan | 76-90% wu Habpan | 60-75% u Habpan 13- | Hee 0-59 % u Habpan O -
29-33 6asmos. 19-28 6annos. 18 Gannos. 12 Gannos.
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@®oH/, O1IEHOYHBIX CPE/ICTB /AJ1s1 MPOMEXKYTOYHON aTTeCTALMUIIO
UTOTraM OCBOEHMS JIM CLIUIIINHbI

IO JUCLMIIJIIMHE «MarteMaTuka

Bomnpocel k 3k3aMeHy 2 ceMecTp

1. Papumannas mepa yria. OnpeneneHue CHHyca, KOCUHYCa U TaHT'€HCa yIJia.

OtBert: PaguanHol Mepoil yria Ha3pIBaeTCs OTHOLIEHHUE JUIMHBI IyTH, A1 KOTOPOH
TAHHBIA YrOJl SIBJISETCS IIEHTPATbHBIM, K PAJIYCy OKPYXHOCTH. YTOJ paBeH | pagnany
(oOo3Hauaercs 1 pan), ecnu ayra, Ha KOTOPYIO OH OITUPAETCs, paBHA PaJInyCy OKPYKHOCTH. Tak,
MOJIHBIN 000pOT, paBHbI 360° B rpalyCHOM U3MEPEHUHU, COOTBETCTBYET 2 T B paIUaHHOM
n3Mmepenuu. OTKyza Mbl IOJTy4aeM 3HaueHue oJJHoro paauana: pa g 1.=360 o2 w1 =57 o, 2958 =
57 0 17"45".

CuHycoM yria o Ha3bIBaeTCsl OpAMHATA TOUYKH, MTOJIY4€HHON OBOPOTOM ToukH (1; 0)
BOKPYI' Hayaja KOOPJAWHAT Ha yroj a (006o3HadaeTcs Sin a).

Kocunycowm yria HazeiBaeTcs adcIucca TOUKH, MOTyd4eHHOH ToBopoToM ToukH (1; 0)
BOKpYT Hauaja KOOpJAMHAT Ha yroJ « (o6o3HauvaeTcs COS o).

Tanrencom yria Ha3bpIBaeTCs OTHOILIEHHE CHHYCA yIla @ K €ro KocuHyca (o0o3Havaercs
tg a).

2. 3aBHCHMOCTb MEX]IY CHHYCOM, KOCHHYCOM U TaHI'€HCOM OJIHOIO U TOrO e
yria. TpUroHoMeTpuUYeCcKIe TOKIECTBA.

Sin a

OrtseT: t g a —

cos &

, tne cosa + 0.
cosa

, roe sina # 0.

ctg a =

Sin a
sin? a + cos? a = 1.

TPUTOHOMETPHIECKOE TOKIECTBO.
3. DopMyIIbI CIOKEHHSI.
OrtBerT:

cos{a+ B) = cos acos B — sina sinf.

cos(a — B) =cosacos 8 + sina sinf.

cos G— a:) = sinda, sing—.ﬂ:) = Cosd,

COS (g —ﬁ) =sin .
sin(a¢ + ) = sina cos f + cos a sin 3.
sin(e — ) = sin@ cos § — cos asin f5.

tga+tgf
tgla+pB)= T-_toata B
—tgatg B
4. CuHyc, KOCUHYC ¥ TaHT'€HC JIBOMHOTO yTIia.

OrtBerT:
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sin2a = 2 sina cos a.
2 2

cos2a = cos“a — sin” a.
ta 2o — 2tga
g a_l—tgza'

5. ®opmyibl npuBEICHUS.
Ortser:

sin (g— a) = Ccos &,

sin(m — a) = sing,

(3=

sin| ——a | = —cosa,
2

sin(g+o:)=cosa:,

sin(m+ a) = —sina,

3=

sin ?_HI = —cos .

tg (g+ a) = —cig a,

COos (g — o:) = sina,

cos(m —a) = —cos a,

(2
Cos ?—& = — SN,

cos (g + a:) = —sina,
cos(m+a) = —cosa,

(SH ) )
cos ?4—& = sina.

tgg—a)=ctga,

Ctg(g+fl)=—tga, Ctgg—a)=tga.

6. CymMma u pa3HOCTb CHHYCOB.

Orser:
: : _a+ a—pB
sing +sinf = 2sin 5 Cos 5
: : - at+p
sing —sinff = 2sin CosS ,
2 2
7. CymMa 1 pa3HOCTh KOCHHYCOB.
Otser:
a+p a—pf
cosa + cos 8 = 2 cos 5 cos 5
_ad+p . a=p
cosa —cos f = —2sin 5 sin 5

8. VYpaBHeHue COS X = a.
OtBer: U3 onpenenenus kocunyca cieayer, uro —1<cos a<l. [losromy ecau |a|>1, T0
yYpaBHEHHE COS X=a HE UMEET KOpHEH.

ApKKOCUHYcOoM uucia a€[—1;1] Ha3piBaeTcst Takoe unciio a€[0; 7], KoOCHHYC KOTOPOTO

paBeH a.
Arccos a=a, eciu €C0S a=a u 0<a<m.

Bce kopHu ypaBHeHUs COS x=a, r1ie |a|<1, MOXKHO Hax0uThb 1o GopMmyie
x=%arccos a+2mn, n€Z.

Ana moboro a€[—1;1] cnpaBeanusa popmyna
Arccos (—a)=m—arccos a.
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KopHu ypaBHeHMA cosx=anpua =0,a=1, a=
— 1 moHO HaxoauTb Nno Bonee NPoOCTbIM hopPMYyIam:

VA

cosx =0, x=§+?m, necsz,

cosx =1, X = 27n, necsz,

cosx = —1, x =1+ 2mn, nedzs.
9. VYpaBHenwue Sin X = a.
OrBer:
2. YpaBHeHMesinx = a
M3 onpefensHUMA  CUHyca cnemyeT, uto —1 <

sinae = 1. TMMoatomy ecnu
sin x = a He UMeeT KopHei.
ApkcuHycom uyncna a € [—1;1] nasbisaetca Takoe

lel > 1, 71O ypaBHeHue

KopHu ypaeHenua sinx =anpu a=0, a=1, a=

T — 1 moxHo HaxoauTb no Gonee NnpocTeiMm Gopmynam:

T
4ucno & € [_E; 2] , CHHYC KOTOPOTO PaBeH a:

arcsina = ¢, ecIHSin@E = awu —gg 14 22.
Bce KopHM ypaeHenua sinx = a, rae |a| = 1, momno
Haxo4MTb No dopmyne
x = (—1)"arcsina + mn,n € Z.
Ina nwboro a € |—1;1] cnpaseanuea bopmyna
arcsin(—a) = —arcsina.

10. YpaBHenwue tg X = a, Ctg X = a.
OtBer:

3. YpaBHeHHetgx = a

M3 onpeneneHus TaHTeHCa CNEeAyeT, UTo tg X MOMeT
npuHUMmaTe nboe aeilcTBUTeNbHOE 3HaueHue. [o3aTomy
YpaBHeHWe tg X = @ UMEeeT KOpHeid.

ApKTaHreHcom yncna a € R Ha3blBaeTcA Takoe Ync/io

mm
€ (_E; E)’ TaHreHC KOTOPOTO PaBeH a:

w
arctga=a,ec.;mtga=au—gga£

| H

Bce KopHM ypaBHeHus tgx = a, raea € R, momHO
HaxoAMTb Mo Gopmyne
X =arctga+mnneE Z.
Nns nwoboro a € R cnpasennunea dopmyna
arctg(—a) = —arctga.

11. dynkims y=cos(X), ee CBONCTBA U rpaduK.
Otser:

Mepeyrcnum OCHOBHbIE CBOMCTBA BYHKUMKM Y = COS X .
1) O6nactb onpenencHUA — MHOMecTBo R Beex
[eACTBUTENbHbIX YMCe.
2) MHOMKeCTBO 3HaYeHui - oTpesok[—1; 1].
3) ®yHKUMA ¥ = COS X NepUOLMUYECKan C NepUogom 21T
4) ®yHKUMA ¥ = COS X YeTHaA.
5) ®yHKUMA ¥ = COS X NPUHUMAET:
- 3HaueHwue, paeHoe 0, NpU x = ;—I +mn,ne€Zz;

- HaubBonbwee 3Ha4eHWe, paBHoe 1, npu x = 2mh,n € Z;
- HaumeHbluee 3HauYeHWe, paBHOE -1, npu
X =m+2nn,n € Z;

T m
- TonoMuTenbHble 3HAUEHWUA HA MHTEpBane (—;; E) W Ha

WHTEepBanax, NoAy4aeMbiX CABUIaMM 3TOTO MHTEPBaNa Ha
2mn,n = +1,%2,..;

sinx =0, X =mn, nedz,
. T
sinx =1, x=§+2m1, nedz,
. T
sinx = —1, x=—§+2?m, n ez

T 3w
- OTDHLLaTe.ﬂbeIE 3Ha4YeHWA Ha UHTEpPEane (E, ?) W Ha

WHTEpBaNax, Mno/ydaemblX CABMramM 3TOr0 WHTEpBana Ha
2mn,n = £1,%£2, ...

6) ®yHKUMA ¥ = COS X:

Bozpacrtaert Ha oTpezke [ir; 21T] v 0Tpeskax, No/yYaemblx
CABMramu aToro oTpeskaHa 2mn,n = +1,+2, ... ;
Ybbiaer Ha otpeske [0; ] M oTpeskax, Moydaembix
CABMramu 3Toro oTpeskaHa 2mn,n = +1,42, ..
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Tak Kak Yy =cC0SX - nepuoguyeckas ¢yYHKUMA C
nepuwogom 27 u rpaduk noctpoeH Ha otpeske [—m; 7]
LWHOW, PAaBHOW Nepuofy, PacnpocTpaHWm ero no BCel
UMCMIOBOM NPAMOIA C MOMOLLBH CABUIOB Ha 27T , 41 U T.A.
BNpaso, -2, — 47T W T.4. BNEBO, TO ecTb BooOwWwe Ha 2mn,
ned4z.

12. @ynxus y=sin(x), ee cBo¥cTBa U rpaduK.

OtBeT:
- OTpuuaTenbHble 3Ha4eHWA Ha wHTepsane (7T; 27) W Ha

OCHOBHbIE CBOCTBA byHKUMM Y = SinX. WHTEpBaiax, MoAyYaeMblX CABWIaMM 3TOTO MHTEpBana Ha
1) OBnacTe ONpefeneHUA — MHOMECTBO R BCex 2mn,n==+1,42,....

NefCTBUTENbHBIX YHCen. 6) DyHKUMA ¥ = sinx:
2) MHOeCTBO 3HaueHwi - otpesok|[—1;1]. P —
3) ®yHKUWA ¥ = sin X NepuoAnYEcKan C NEPUOAOM 27T, - Bospacraer Ha oTpeske [_E} E] W OTpesKax,
4) DyHKuMA y = sinX HeueTHas. noMy4aembIX CABWMraMu 3TOro  OTpe3ka Ha 27n ,

5) @yHKUMA ¥ = sin X NpUHUMaEeT:
) DyHKumA Y P n==1,42,..;
- 3HaueHue, paBHoe 0, Npu x = T, n. € £; T an
- HauBonbuiee 3HauBHME, pasHoe 1, npv - YObiBaeT Ha oTpeske [E; ?] W OTPE3Kax, NMoJy4aembix
i
x=j+2Zmnel; CZIBMramu 3TOro oTpeskaHa 2mm, n = +1,42, ...
- HaumeHbluee 3HAUEHME, pasHoe -1, npu
x=—24 2an,n € Z;
2
- TMonoxuTenbHble 3HaueHuA Ha wutepsane (0; ) u Ha
WMHTEpBanax, Nonyyasmbix CABMramu 3TOro MHTEPBaNa Ha
2mn,n = +1,42,..;

paduk dyHKUMM y =sinx wn300paeH Ha PUCYHKe.
Kpueana, AenaowancA rpadukom ¢yHKUMKM Y =sinx ,
Ha3bIBAETCA CUHYCOMA0M.

y .
y=sinx
1
_z 3n
_gn/\_rt 2 Jt F] 2::/ _
’ 3n 0 = x
7 -1 2

Tak Kak rpaduk GyHKLUMKM ¥ = SN X NoAyyaeTcA CABUIOM
rpadmrka ¢yHKUMM Y =cosx , TO CBOWCTBA OYHKLMK
Y = SiN X MOKHO MOY4YHTb U3 CBOMCTB GYHKLUMK Y = COS X.

13. ®ynkmus y=tg(x), ee CBONCTBa U rpaduk.
Ortser:
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OcHOBHbIEe cBOWCTBa GYHKUMM Y = tg X .

1) O6nactb onpegeneHyva —  MHOMKECTBO  BCEX
OeACTBMTENbHBIX YMCEN X # g—b— mmneZz.

2) MHOMecTBO 3Ha4eHWW - MHokecTso R BCEX
AEACTBUTENBHBIX YMCEN.

3) dyHKuma YV = tg X nepuoguyeckan c nepuogom 1.

4) dyHKuMA Y = tg X HeyeTHan.

5) PyHKUMA Y = T X NpUHUMEET:
- 3HauyeHwe, pasHoe 0, npu X = TN, € Z;

- MonoxuTenbHbIE 3Ha4YeHwuA Ha WMHTEpPBanax
(mft; §+?m),n EZ;

- OTpHLkaTeJ'IbeIE 3Ha4YeHuA Ha MHTEpBanax
(—g+ n; ?m)n eZ;
6) dyHkuma y =1gx BoO3pacTaeT Ha WHTepBanax

(—§+?m; g+1m),ne Z.

Moctpoum rpadmr GYHKUMKM Y = tg X Ha Bcei obnactu
onpefeneHWA. OyHKUMA Y =tgx  nepvodWYecKas

nepuvogom 1. CnegoBatenbHO, rpaduK 3TOR  QYHKUMK

mnm
nonyyaetcA W3 ee rpaduKka Ha WHTepeane (_E;E)
CABUramMmn BAONb OCK abcumcc Ha T, 1 € Z.
|

L))

14. TlpousBonnas GpyHKIMH, €€ GU3HUESCKHI CMBICII.
Orser:

¥

[

2n

©o

™ x

—

TeopeMa (bU3UYECKUIA CMBICA MPOU3BOLAHOM)

Ecnms = S(t) — 3aKOH I'IDHMOJ'II/IHGFIHOI'O ABVXEHWA Tena, TO NPOM3B0OAHAA BbipaxaeT

MIFHOBEHHYH CKOPOCTb B MOMEHT BpeMeHU t:

v(t) = s'(t).

15. TlpaBuna muddepenunpoBanus. [IpousBogHas CyMMBbI, pa3HOCTH,
MPOU3BEJICHUS MYACTHOTO (PYHKITUIA.
Otser:

MpW BbIMUCTIEHWN NPOM3BOAHOM MCNOMNB3YHOTCA
cnegylowue npaeuna audpdepeHLUpoOBaHNA CYMMBI,
NPoK3BEAEHNA N YacTHOrO:

1. MpousBogHaa cyMMbl paBHa cyMme
NPOW3BOAHbIX:

fO+g®) =f' @) +gx®. (D
2. MNocTOAHHBIN MHOMUTENE MOXHO BbIHECTH 3@
3HaK NPOM3BOSHOMN:

(cf@) =cf' (). (@

3. HPOMSBO,E,:-IaH NPOU3BEAEHUA:
(fx)g() = f'(g(x) + g (x). (3)
4. MNpoKn3BoaHaa YacTHOro;
(f(x))’ _f@e)- @@
g(x) g*(x) '
5. MNpounzeogHasn cnoXHOW hyHKUMMK:

(Fa@)) = F'(g0))g' ). (5)

16. IIpousBoHas creneHHoll GpyHkuuu. [Ipon3BoIHBIE HEKOTOPBIX 2IEMEHTAPHBIX
GbyHKIHH.
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OrtBerT:

= 0, 1) I'I_poussop,Haﬁ nokasaTensHoi dyHKYMM.
r_
'=1 €y =e, D)
(x2) = 2x, (oY ket ()
(x*)' = 3x%, (@) =a*lna.  (3)
1 r 1 2) MNpounzsogHas norapudMmudeckoi byHKLUN.
Inx
; ——F (Xiﬂj, IOgax=m' (4

(Inx)' = %,x >0. (5)

B =5= (>0). o

2+/x

(logax)' =

(n(kx +b))' = ——.

(7

xlna’
3) MpounzBogHble TPUrOHOMETPUYECKMX cOYHKLMIA.

(sinx)' = cosx, (cosx)' = —sinx. (9)
Cnpaeegnmesl Takke dopmynbl

(sin(kx + b))' = k cos (kx + b),
(cos(kx + b)) = —k sin (kx + b).

17. TeomeTpu4ecKuii CMBICI TIPOU3BOTHOM.
Ortger:

HanomHum, 4to rpachmkom NUHeRHo yHKLUKN
y = kx + b aBnAetca npamas. Hucno k =tg o
HasblBatoT YrNoBbIM ko3 duUMeHTOM NPAMOIA, a yron
« — YrnoM MexXAY STo npaMoli U ockio Ox.

Ecmk > 0,70 0 < a < Z; B 370oM crydae dhyHKUNA FeoMeTpUYECKnid CMbICT NPOU3BOAHOI COCTOUT B
, Py

BO3pacTaeT U rOBOPAT, UTC NpAMan HanpaeneHa TOM, HTO 3Ha4eHne NPoM3BOAHON f(x) B TO\-IKue x
BBEpX. paBHO YrMoBOMY KO3thULUEHTY KacaTensHoii K

Ecrnm k < 0,70 —g < a < 0; B 3TOM chyyae rpacbuky dpyHkymm B Touke (x; f(x)):
chyHKUMA yBbIBAET 1 FOBOPAT, UTO NPAMan )
HanpaeneHa BHU3. flx)=tga
18. Ilpu3Hak Bo3pacTaHus, yObIBaHUS (DYHKIIHA.
Otser:

Ecmu f'(x) = 0 Ha NpoMesKyTKe, To PyHKLWS
BO3pacTaeT Ha 3TOM NPOMESKYTKE.

Ecmu f'(x) < 0 Ha npomerkyTke, TO PyHKLMS
yBblBaeT Ha 3TOM NPOMEKYTKE.

MNpu fokasaTenbcTBE TEOPEM O JOCTAaTOUHbIX
YCNOBUAX BO3PaACTaHUA UMK YObIBaHWA byHKLUK
ucnons3yeTcs Teopema 1, koTopas HasblBaeTCH
Teopemon INlarpaHxa.

Teopema 1. Ecnun doyHKYMA f(x) HENpepbiBHa Ha
oTpeske [a; b] n gudbdbepeHyMpyema Ha MHTEpBane
(a; b), TO cywecTeYeT TOMKa ¢ € (a, b) Takas, yTo

f(b) = f(a) = f'(c)(b—a).

19. DkcTpeMyMbl QYHKIUH.
Ortser:
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Touka x; HazbIBaETCH TOUKON MakCHMMyMa DyHKLMK
f(x), ecnu cylwecTBYET TaKas OKPECTHOCTL TOUKK X,
UTO ANS BCEX X # Xy U3 3TON OKPECTHOCTH
BbINOMHASTCA HEPaABEHCTBO f(x) < f(xg)-

Touka x; Ha3bIBaETCH TOUKON MUHUMYMa chyHKUMK
f(x), ecnu cywecTByeT Takasa OKPECTHOCTL TOUKK X,
UTO ANSA BCEX X # Xy W3 3TON OKPECTHOCTH
BbINOMHASTCA HEPABEHCTBO f(x) = f(xg)-

ToukuM MUHUMYMa 1 MaKcMMyMa HazblBakoTCH
TOUKaMKn SKCTpeMyMa.

20. Haubounpiee 1 HaMEHbIIIEe 3HAUCHHE (DYHKITUH.
Ortser:

[nsa HaxoxaeHWs HaunbonbLlUero U HauMeHbLLero
3HaueHUin OYHKUMWN Ha oTpeske [a; b] HY»KHO:

1) HAlWTW 3Ha4YeHWA hYHKLWWM Ha KOHLUaxX OTpeska,T. e.
uucna f (a) u f (b);

2) HallTK ee 3Ha4YeHUs B TEX KPUTUUECKUX TOYKaX,
KOTOpble NpUHaANexar uHTepeany (a; b);

3) U3 HanAeHHbIX 3HaJYeHWii BbIGpaTe Hanbonblee 1
HalMeHbllee.

Ecnu sHaveHua doyrkymm f (x) HeoTpuyaTenbHbl Ha
HEKOTOPOM NPOMEXKYTKE, TO 3Ta OYHKUMA 1 OYHKLUA
(r (x))n, roe n —HaTypanbHOe Yucno, NPUHUMAKT
HanBonbluee (HauMeHblUee) 3Ha4eHe B OGHOWM 1 TOl
>Ke TouKe.

21. Tlonatue nepBooOpa3Hoil. OCHOBHOE CBOWCTBO IEPBOOOPA3HOM.
Ortger:

®yHKUKMA F (X) HasblBaeTca nepeoobpasHoii
hYHKUMK f (X) HA HEKOTOPOM NPOMEXKYTKE, CNK ANS
BCEX x U3 3TOro npomeskyTka F' (x) = [ ().

22. TlpaBuiia BBIYUCIICHUS TIEPBOOOPA3HBIX.

Ortger:
DyarLHR IlepaoobpasHan
P #1
xF, pw =1 FYS] *
‘1‘- x>0 Inx+C
x
et e* 4 C
sin x ~eos ¥ + O
cos x sinx+C
(ke by !
P - T
(kx + b)Y, p=2-1, k=20 kp+ D) +

1
kx+b" k=0

ilu{kx-ﬂ B+ C

et k=0

et -ty

-

sin (kx + &), k20

—im[umuc

cos (hkx +b), k=0

isin[kx +hy+C

23. OnpeneneHHblii  HHTETpa.
KPUBOJIMHEWHOU Tparenuu.
OTBeT:

®opmyna  Herorona-Jleitouuma.  [Inomanp
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24,

25.

PasHocTb F(b) — F(a) HasbIBatoT MHTErpanom ot
chyHKUMU f(x) Ha oTpeske [a; b] 1 c6o3HaqaloT Tak:

f: f(x)dx (umTaetcq: «VHTerpan oT a o b 3¢ OT UKe

3. Mnowaab KpPUBONMHENHON
- P 03 UKC»), T.e.
b

Tpaneyun v nHTerpan.
Mnowaas KpUBONUHERHOI J’f(x)dx =F(b) —F(a). (2)
Tpaneuuu (puc.) MoHO
BbIMUCIUTE NO hopmMyne
S=F(b)-Fla). (1
Foe F (x) nobaa
nepeoobpazHan dyHKuMK f(x).

¢opmynya(2) Ha3blBaloT popmynoil HetoToHa -

INeliBHuya B YecTb cosgateneii gudhepeHunansHoro
W WHTErpanbHOro MCHUCNEHUS.
W3 copmyn (1) u (2) nonyqaem

b

Takum oBpazom, BblMMCNEHKE Nnowasau
KPVBOMNMHENHON Tpaneuun CBOANTCA K OThICKaHMWO _
nepeoobpazHoi F (x) pyHKUMK f (X), T. €. K s ff(x)dx 3)
WHTerpupoBaHuo yHKUMK f (). a

[Ipusma. IlpaBunbHas npusma. Ilpsmas m HakimoHHas npusma. llnomans
noBepxHoct U o006veM npusmbl. [lapamnenenunen. Ky6. Ilnomans
MMOBEPXHOCTU U 00bEM IMapasuieNienuiiena u Kyoa.

Ortger:

[Ipu3moii Ha3pIBa€TCSI MHOTOI'PAHHUK, KOTOPBIM COCTOUT U3 JABYX IIIOCKUX
MHOTOYT'OJIbHUKOB, JIEKAIINX B Pa3HBIX IJIOCKOCTAX U COBMEIIAEMBIX NapaslieIbHbIM
IIEPEHOCOM, U BCEX OTPE3KOB, COCINHSAIOIINX COOTBETCTBYIOIINE TOUKH 3TUX
MHOTOYT'0JIbHUKOB. MHOTOyroJIbHUKH Ha3bIBalOTCS OCHOBAHUSMHU MIPU3MBI, @ OTPE3KH,
COEJIMHSIOLINE COOTBETCTBYIOIINE BEPUINHBI, - OOKOBBIMU PEOpaMH MPU3MBI.

Tak xak mapaJiiesbHbIN IepeHOC eCTh IBMKEHUE, TO OCHOBAHUS MPU3MbI PaBHBI.

Tak Kak IIpu napajiIeIbHOM IIEPEHOCE TUIOCKOCTh MTEPEXOIUT B MapaJLIEIbHYIO
IJIOCKOCTH (MK B ce0s1), TO Y IPU3Mbl OCHOBAHUS JIEXKAT B MapajlIeIbHbBIX MJIOCKOCTSX.
Tax kak npu napamieabHOM NePEeHOCe TOUKH CMELAIOTCS 1O MapaijieNIbHbIM (MIH
COBIAIAIOIIMM) MPSAMBIM Ha OJIHO U TO YK€ PACCTOSIHHUE, TO Y NPU3Mbl 00KOBbIE pedpa
napaJulejibHbl 1 pABHBI.

[Ipu3ma Ha3bIBaeTCs MPSMOH, eclii OOKOBBIE pedpa MepIeHIUKYISIPHBI OCHOBaHUsM. B
MIPOTUBHOM CJIydae Mpu3Ma Ha3bIBa€TCs HAKIOHHOM.

VY npsiMoit pu3Mbl OOKOBBIE TPaHHU ABISAIOTCA MpsiIMOyroibHUKaMu. [Ipu n3o0paxkenuun
MIPSIMOI TPU3MBI HAa PUCYHKE OOKOBBIE pedpa 0OBIYHO MPOBOJISAT BEPTUKAIIBLHO.
[Ipsimast npu3ma Ha3bIBAETCS MPABUIIBHOM, €CJIM €€ OCHOBAHUS SBJIFOTCS IIPABUIBHBIMU
MHOT'OYTOJIBHUKaMHU.

BokoBo#1 MOBEPXHOCTHIO MPU3MBI (TOUHEE, IIIOLIA/1bI0 OOKOBO MOBEPXHOCTH)
Ha3bIBAETCSl CyMMa IUIOIIa/iell OOKOBBIX I'paHeil.

[TonHas mOBEpXHOCTh MPU3MBI paBHA CyMMe OOKOBOI MOBEPXHOCTHU U IIOIIAJICH
OCHOBaHUH.

Ecnu ocHOBaHMe npu3Mbl €CTh MapajuieorpaMM, TO OHa Ha3bIBAETCA
napajiefenune oM. Y napasuiesenuriea Bce FpaHu — napajijieorpaMMsl.

I[Iupamupa. IlpaBunbHasg nuUpamuga. YcedeHHas nupaMuaa. Terpasap.
[Tnomanas moBepXHOCTH U O0BEM MUPAMUJIBL.

Otser:

IInpamunoi Ha3pIBa€TCA MHOTOTPAaHHUK, KOTOPBII COCTOUT U3 IJIOCKOTO
MHOTOYT'OJIbHUKA - OCHOBaHUS MMPaMUbl, TOUKH, HE JIEKAIEN B TUIOCKOCTH OCHOBAHUS,
- BepPIIMHBI IHPAMM/BI U BCEX OTPE3KOB, COCIUHAIONINX BEPIIUHY TUPAMUIbI C
TOYKaMH OCHOBaHMSL.

Teopema

[Inockocte, nepecekaronias TMpaMULy U IapajliebHasi €€ OCHOBAHUIO, OTCEKAET
moA00HYI0 TupamMuay (6e3 A0K-Ba).

Ilo TeopeMe MIOCKOCTH, MapajIeNIbHAs IFIOCKOCTU OCHOBAHUS MUPaMUIbl U
nepecekaroias ee 00KoBble pedpa, OTCeKaeT OT Hee 1Mo100HY 0 mupamuay. pyras
YacTh MpeACTaBiIsIeT COO0KH MHOTOTPaHHUK, KOTOPBI Ha3bIBAETCS yceUeHHOM

rmpaleoﬁ. FpaHH ycequHoﬁ MMUpaMUbl, JICKAIIHUEC B MAPAJIJICIIbHBIX IJIOCKOCTAX,
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26.

27.

1. Haiigure MakcumMyM QyHKIIHH

Ha3bIBAIOTCS OCHOBAHUSIMM; OCTaJIbHbIC TPAHU HA3bIBAIOTCS OOKOBBIMYU I'PAHSIMH.
OcHOBaHMs YCEYSHHOHN MUPaMUIbl PEACTABISIIOT CO00i MOI00HBIE MHOTOYT OJIbHUKH,
OOKOBBIE TPaHH TPATICIHH.

[Inpamuia Ha3bIBaeTCS NPABUJILHOM, €CIIM €€ OCHOBAHUEM SIBIISICTCS IIPABUIIbHBIN
MHOT'OYTOJIbHHUK, 4 OCHOBAHUE BBICOTBI COBIIAJAET C LICHTPOM 3TOT0 MHOTOYI'OJIbHUKA.
Hununap. [nomaas noBepXHOCTH U 00bEM LIMIIMHIPA.

Ortser:

Huannaapom (TouHee, KPyroBbIM LMJIMHIPOM) Ha3bIBa€TCs TEJI0, KOTOPOE COCTOUT U3
JBYX KPYT'OB, HE JIEKAIIUX B OJJHOM INIOCKOCTU ¥ COBMEIIAEMBIX NapAILICIbHBIM
IIEPEHOCOM, U BCEX OTPE3KOB, COCINHSIOUINX COOTBETCTBYIOLIME TOUYKHU 3TUX KPYTrOB
(puc.). Kpyru Ha3pIBaloTCsi OCHOBAaHUSMH LIMJIMHAPA, @ OTPE3KU, COCIUHSIIOIINE
COOTBETCTBYIOIIME TOUYKU OKPYKHOCTEH 3TUX KPYTOB, - 00pa3ylIuMu IUJIHHIPA

V =arlh S y
S = 256cn + Seox =
' - pagMyc DCHOBaHWA = 27r2 4 2mrh
I - BEICOTA

Uunuugp

Konyc. Yceuennslii konyc. [Tnomaap noBepxHocTy U 00beM KOHYCA.

Orser:

Konycom (TouHee, KpyroBbIM KOHYCOM) Ha3bIBA€TCS TEJI0, KOTOPOE COCTOUT U3 KpyTa -
OCHOBaHHA KOHYCa, TOYKHU, HE nemameﬁ B INIOCKOCTH 3TOr'0 Kpyra, - BEpIIMHBI KOHYCa
" BCEX OTPE3KOB, COCANHAIONIUX BEPIINHY KOHYCA C TOUKaAMH OCHOBAHMUS.

[InockocTe, napasienbHas OCHOBAHHMIO KOHYCA M MEpeceKaronas KOHYC, OTCEKaeT OT
HEro MEHbIINI KOHyC. OCTaBIIAsACs YaCTh HA3bIBAETCS] YCEYEHHBIM KOHYCOM.

! 8= Soc'u + SGUK =
V= _—'i'n'-rgh = wr? 4 7l

I - obpasyowas

Konyc

Cdepa u map. Ceuenuie chepsl u mapa. [lnonians noBepxHocTu U 06beM

ctepsl uiapa.

Otser:

Cdepa — 310 Teno BpallieHusi, KOTOPOE HAIIOMUHAET OKPYXKHOCTb, TOJIBKO HE Ha
IJIOCKOCTH, a B npoctpanctse. lap — 310
MHO>KECTBO BCEX TOUEK y=In(x+5)—2x+09. MIPOCTPAHCTBA, PACCTOSTHHE
OT KOTOPBIX A0 JAHHOMN TOYKH, Ha3bIBaEMOI

LOEHTPOM, HE IMIPEBOCXOAUT paanyca. y=3x—In(x+ 3)3 Ha oTpeske [—2.5; 0].

Wap

[TpakTrueckue 3a1aHus K
9K3aMeHYy2 CeMecCTp

OtBerT: -4,5

2. Haiinute HauMeHbIee 3HaYeHHe (QyHKIINH
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10.

11.

12.

13.

14.

OrtBer: -6

. 3anuuuTe ypaBHEHUE KacaTelbHO# K rpaduky dynkiun f(x) = 4% — 2x+1 B Touke e

MHHU-MYyMa.

Ortser: ly=-1
Haiinure npousBoanyio pyukiun f(x) =

sin?x+ cos?x

OtBeT: 0
Haiinure npousBoanyto dpyrkiuun f(x) = _sxasx
OtBeT: 0
Pemmuts ypasuenue 0,55iN2X + COS2X f ! Pl 4C0S2X ¥ yKa3aTh Kakoe-HHOY/Ib ero
pelIeHre, YIOBICTBOPSIOIIEE 2 HEpaBeHCTBY TX-X>> 0.
s +mn,n € Z; ar'ctg§+ mm, m € Z; 3_31

OrBer: 9 dx 4 = "

s GyHKIMU Y = 2C0SX HalguTe , vx TepBoobpasHyto F(X), rpaduk koTopoii

MPOXOJUT Yepe3
TOuKy M(2;24).
Otger: F' = 2sinx + 22

. Todka IBMXKETCS MPSMOJIMHEMHO, €€ CKOPOCTh BhIpaXkaeTcst hopmymoit v(t) =1+ 2t.

Hatigure 3aKk0H IBMKESHUS, €CJIM U3BECTHO, YTO B MOMEHT BpeMeHHt = 2 KoopAHHATa

TOYKH PaBHSIIACh YHUCITY 5.

omeS(t) =t +t—1

. Brruncnure onpenenéHHbIi HHTETpas

Otsert: 65/324
BrruncnuTe onpeneneHHblil HHTErpal

OtBeT: 2

B tpeyronsnoit mupamuie SABC uzBectHbl 60k0BBIE pEOpa: SA=SB=7, SC=5. OcHoBaHHEM BBICOTHI

3TOM mupaMubl sBisiercs cepeannaMenuanbl CM Tpeyronsauka ABC. Dta BbicoTa paBHa 4.
a) Jlokaxxure, uto TpeyroapbHuK ABC paBHOOEApEHHBIN.
0) Haitnure 00péM mupamuasr SABC.

Ortser: 1 6\/6

Pe6po kydba ABCDA1B1C1D: paBno 6. Touku K, L u M — uentpsi rpaneit ABCD, AA1D1D u
CC1D1D cooTBercTBeHHO.

a) Jlokaxxure, yto BiKLM — npaBuiibHas nupamua.

0) Haitnure 066ém B1KLM.

Otser: 18
OcHoBaHHEM MPSAMON TPEYTrOIbHON TPU3MBI ABCA B Cigpnsercs MPSIMOYTOJIBHBIN Tpe-
yronsHUK ABC ¢ npsimbiM erIOM C. %I/IaFOHaHI/I OOKOBBIX I'paHei AA BBy BB, CleaB-
HbI 15 1 9 coOTBETCTBEHHO,

a) Jlokaxkxurte, 4TO TPEYrOJIBHUK BA, CalﬂMOYFOJ‘ILHHI/I

0) Haiinnte 00bEM mHpaMuIbI 1%1

Ortser: 20 V 14‘

Hana nupamuna PABCD, B ocHoBanuu — Tparnenust ABCD ¢ Gonbinm ocHoBanueM AD.
N3BectHO, uto cymma yrioB BAD u ADC pasna 90°, a mockoctu PAB u PCD nepnennuky-
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JsipHBI OcHOBaHMIO, psiMbie AB 1 CD nepecekatorcs B Touke K.

a) [lokasars, uyto mockocts PAB nepnenaukynspHa miaockoctu PCD.
0) Haiinure 006éM PKBC, eciun AB=BC =CD =2, aPK =12.

Ortger: 4
15. B tpeyronsHoit nupamuse PABC ¢ ocnoBannem ABC uzBectro, uto AB = 13, PB = 15,
48
cos ZPBA = —

05 OcnoBanneM BbICOTHI 3TOI nupamubl seisiercst Touka C. [psmeie PA u
BC neprnienaukynspHel.
a) lokaxwure, uto TpeyroasHUK ABC mpsiMOyroIbHBI.
0) Haiimure 06bem nupamuasr PABC.
Ortser: 90.
16. OcHoBanueMm mpsiMoit uyeTbipexyronbHoit mpu3mel ABCDA1B1C1D1 siBnsiercs pom6 ABCD,
AB = AA:.
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a) Mokaxwure, uro npsambie A1C u BD nepnenaukyisipHbl.
0) Haiigure 06wem npusmsl, eciu A1C = BD = 2.

4/6

OrtBerT:

17. B xoHyc, paguyc OCHOBaHHUSI KOTOPOTO paBeH 3, BIHMCaH map paguyca 1,5.
a) M300pa3ute oceBoe cedeHne KOMOMHALIUN 3TUX TEll.
0) Haiigure oTHOIIEHHE MJIOLIA/IM MTOJIHOM MOBEPXHOCTH KOHYCA K IUIOLIA/Id TOBEPXHO-
CTH LIapa.
Ortgert: 0) 8:3
18. B o1HOM OCHOBaHMU MPSAMOTO KPYTOBOTO LMJIMHIPA C BRICOTON 12 M pagmycoM OCHOBaHHSA 6
npoBejieHa xopaa AB, paBHast paanycy OCHOBaHUS, a B IPYTOM €0 OCHOBAaHUU MPOBEAEH
mrametp CD, nepnennukynsipusiii AB. IToctpoeno ceuerne ABNM, mpoxopasmiee yepes
npsimyto AB nepnermukynsprao npsimoir CD Tak, uro Touka C v IEeHTp OCHOBaHUSI IUJINH-
npa, B KoTopoM npoBenéH nuamerp CD, nexar ¢ 0JJHOH CTOPOHBI OT CEYEHUSI.
a) Jlokaxxurte, 4T0O AMAroHa M 3TOTO CEYEHUS PaBHBI MEXIY COOOIl.
0) Haiimure 06béM nupamuasr CABNM.

omer:s) 144 + 72+/3

19. B mununape obpasyromias nepreHInKyisipHa MI0CKOCTH OCHOBaHMs. Ha OKpy:KHOCTH OJHO-
r0 U3 OCHOBAaHUI NUIMHIpA BEIOpaHsl TOUKH A, B 1 C, a Ha OKPY)KHOCTH APYroro OCHOBaHHS
— touka C1, mpuuém CC1 — obOpa3yromras numuHapa, a AC — nuameTp ocHoBaHUs. W3-

sectHo, uro LACB = 30°, AB =2, CC, =

a) Jlokaxkure, 9TO Yroj MEXIy MPSIMbIMHU ACy BCpaBeH 45 O.
0) Haitnure 00bEM mumuHIpA.

OTBeT: 477:

20. B nunuHIpe Ha OKPYKHOCTH OJJHOTO M3 OCHOBAHHM IMJIMH]Ipa BIOpaHbl Touku A u B, a Ha
OKPY>XHOCTH JPyroro ocHoBanus — 1ouku B1 u Cy, npuuém BB1 — oOpasyromias nuauHapa,
a AC1 mepecekaeT ero ochb IMIMHApPA.
a) lokaxxure, uro yron C1BA = 90°.
0) Haitnure momaas 60koBoit moBepxHoctH, eciau AB = 16, BBy =5, B1C1 = 12.

Otser: 0) 1 O 077:

21. B xonyce ¢ BepmnHO# S 1 1ieHTpoM ocHoBaHus O paauyc ocHOBaHUsA paBeH 13, a BbIcOTa

paBHa 3v4l “Touku A u B — xon1p1 oOpaszyromux, M — cepennna SA, N — Touka B mioc-
KOCTH OCHOBaHUs Takas, yto npsmass MN mapamnensna npsmoid SB.
a) Joxaxwure, uto ANO — mipsimoii yroJ.
0) Haiimute yron mexxay MB 1 110cKOCThI0 OCHOBaHUS, €CITH JOTOJIHUTEIBHO U3BECTHO
gyto AB = 10.

OTBeT: 4 5 °

161



22.

23.

24.

25.

Pannyc ocHOBaHMs KOHYca C BepIIUHOM S 1 1ieHTpoM ocHoBaHus O paBeH 5, a ero BhICOTa

V51

paBHa ‘Touka M — cepenuna o6pa3yromieit SA konyca, a Touky N u B nexxart Ha ocHo-
BaHMHU KoHYca, npuuém npsmas MN mapannensHa oOpasyromieii konyca SB.

a) Jokaxure uto ZAN O — npsmoit.

6) Haiimute yron mexay npsimoit BM u miockocTeio ocHOBaHMS KOHYca, eciiu AB = 8.

OrtBer: 3 0 °

Jlan npsimoii kpyroBoii koHyc ¢ BepiinHoit M. OceBoe ceueHmne KoHyca — TPEeYroJbHUK C

yriaom 120° mpu Bepmmmae M. O6pa3yroias KoHyca paBHa 2\/5
ceueHue KOHyca, MepIeHANKYISIPHOE OJTHOM U3 00pa3yIonuX.
a) Jlokaxkxure, 4TO MOTYYEHHBIN B CEUEHUU TPEYrOJbHUK TYIOYTOJIbHBII.
0) Haitnure momaas cedeHusl.

OTBeT: % \/§

B o1HOM OCHOBaHUM NPSMOTO KPYTOBOTO MJIMHJPA € BHICOTON 3 M pailycOM OCHOBAHHUS 8
npoBejieHa xopaa AB, paBHast paanycy OCHOBaHUS, a B IPYT'OM €0 OCHOBaHUU MPOBEAEH
maametp CD, nepnennukymsipusiii AB. IToctpoeHo ceuerne ABNM, mpoxoasmiee gepes
npsimyto AB nepnermukynsipao npsimoit CD Tak, uro Touka C 1 IIEeHTp OCHOBaHWUSI IIUJINH-
npa, B KoTopoM npoBenéH nuamerp CD, nexar ¢ 0JJHOH CTOPOHBI OT CEYCHUSI.

a) Jlokaxkurte, 4T0 AUAroHa N 3TOTO CEYEHUS PaBHBI MEXIY COOOIl.

0) Hatigure 006éM mupamu s CABNM.

Otser: 0) 64 + 32\/§

B oaHOM OCHOBaHMH MPSIMOTO KPYTOBOTO LIMJIMHAPA C BHICOTOM 9 M paguycOM OCHOBAHHUS 2
npoBeieHa xopaa AB, paBHast paanycy OCHOBaHHUS, a B IPYIOM €r0 OCHOBAHUU MPOBEAEH
muametp CD, nepnenmukynsapubiit AB. IToctpoeno ceuenne ABNM, npoxosiee depes
npsmyto AB niepnenaukysspao npsimoit CD Ttak, uto Touka C v IEHTp OCHOBAaHUS ITUJIUH-
npa, B KOTopoM mpoBenéH auamerp CD, nexar ¢ oJHO# CTOPOHBI OT CEUECHHUS.

a) Jlokaxkurte, 4TO AUArOHAIM 3TOTO CEYEHUS PaBHBI MEXIY COOOIL.

0) Haitnure 06béM mupamuisi CABNM.

Otser: 0) 12 + 6\/§

Yepes Touky M npoBeneHo
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KpuTepuu oleHKH Ha 9K3aMeHe

DK3aMeH IPOBOJIUTCS B MUCbMEHHOH (opme 1o OmieTaM Wir B OpMe TECTUPOBAHUSL.
Kpurepun orieHKr py MPOBEICHUH YK3aMeHa 110 OrieTam

«OTJIMYHO» «XOopouio» «KYAOBJICTBOPUTCIBLHO» «HCYIOBJICTBOPU-
TCIIBHO»
CTYACHT pacCKpbIBa- | CTYACHT PACKPBIBACT | CTYACHT PACKPBIBACT | CTYACHT HE PACKPBII

€T TEOPETUYECKUMU
BOIIPOC ounera,
MpaKTUYEeCKoe 3aja-
HUE BBINOJHAET 0e3
omuOOK, YBEPEHHO
OTBEYAET Ha JIOTOJ-
HUTCJIIBHBIC BOIIPO-

ChHI

TEOPETUYECKUI BOIIPOC,
MIPaKTUYECKOE 3a/IaHHe
BBINOJIHAET 0Oe3 OIIu-
OOK, Ha JOIOJIHUTENL-
HBbIE BOTIPOCHI OTBEYAET
HEYBEPEHHO, JOITYCKaeT
HE TOYHOCTH B OIpee-
JICHUSX.

TEOPETUYECKUN BOIIPOC
HE B IOJHON Mepe, J0-
IIyCKaeT HETOYHOCTU B
dopmymupoBkax  (1-2
OlmnOKM),  MpakTuye-
CKO€ 3aJaHH€ BBINOJ-
HEHO YacTM4YHO, C JIO-
NyLEHUEM OMIMOOK B

pacuérax.

TEOPETUYECKUN BO-
IIPOC, NMPAKTHYECKOE
3aJlaHA€ HE BBIIOJI-
HHII.

Kputepuu onieHKH Mpu MpoBeIeHUH 3K3aMeHa B OpMe TeCTUPOBAHUS

«OTIIUYHO»

«XOPOILIO»

«KYHOOBJICTBOPHUTCIIBHO

«HCYIOBJIICTBOPUTCIBHO»

CTYACHT BBIIIOJIHHUII
91-100% wu Habpan
46-50 6amoB.

CTYACHT BBIIIOJHHUI | CTYACHT BBITIOJIHUJI
76-90% wu wnabpan | 60-75% u Habpan 30-
36-45 Gamios. 35 Gamos.

CTYACHT BBIIIOJIHUII MEC-
Hee 0-59 % u nHabpan O -
29 GaoB.
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