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BBEJIEHUE

1. OueHOYHBIE MaTEPHAJIBI IO AUCUUIUIMHE (MOAYIIIO) SBJSIFOTCS 0053aTeIbHBIM 000CO0JICHHBIM MTPUIIOXKEHHEM K Paboyeii mporpamme
JUCLHIUTUHBL (MOJYJIs) U IPE/ICTABIICHBI B BUJIE OLICHOUHBIX CPEACTB.

2. OueHOYHBIE MaTepUaIbl SIBISICTCS] COCTABHOM 9acThI0 HOPMAaTHBHO-METOIMUYECKOT0 00SCIIeYeH ST CHCTEMBI OLICHKU Ka4eCTBa OCBOCHHS
00yJaroIIMuUCs YKa3aHHOH JUCIUTUIHHBI (MOTYJIS).

3. Ilpu moMOII¥ OIIEHOYHBIX MAaTEPHAIOB OCYIICCTBILICTCS. KOHTPOJIb U YIPABICHHE MPOIECCOM (OPMHUPOBAHHS 00YJAIOIIAMICS KOMITETCHIIHH,
u3 yucia npeaycMorpeHHbix ®I'OC CIIO B kadecTBe pe3ynbTaTOB OCBOCHUS IUCIHUILTUHBI (MOIYJIS).

4. OueHOYHBIC MaTePHAJIBI IO JUCHUIUIMHE (MOAYJIIO) BKIIOYAIOT B ce0:

- OIICHOYHBIC CPEJICTBA, MPUMCHSEMBIC ITPU IIPOMEKYTOYHON aTTECTAIUH [0 UTOTaM M3YYCHHS JUCIUIUTAHBI (MOJTYJIS).

- OIICHOYHBIC CPEJICTBA, MPUMCHSEMBIC B paMKaX WHIHUBHIYATU3aIHN BBITIONHEHHS, KOHTPOJIsSI GUKCHPOBaHHBIX BHI0B BAPO;

- OLICHOYHbIC CPECTBA, IPUMEHIEMBIC ISl TEKYILETO KOHTPOJIS,

5. PazpaboTunkamMu OIIEHOYHBIX MAaTEPUAJIOB [0 AUCLUUIUIHHE (MOIYIIIO) SIBISIFOTCSI pernogaBaTeny kadenpsl, odecrednBaroniell n3yueHne
00YYaIOIUMUCS TUCHUILTHHBI (MOIYJIs), B AkaneMun. CoaepikaTelbHOM OCHOBOM I pa3padOTKH OLICHOYHBIX MaTepHUasoB siBiseTcs Paboyas
MporpaMMa JTUCIUILTHHBL (MOTYIIs).

Hepequb BU/A0B OIICHOYHBIX CPEACTB

OIIpOC, TECT, KOHTPOJIbHAs paboTa

CpencTBa I l'lpOMe;KyTO‘ll-[Oﬁ AaTTECTAllUHU [0 UTOraM U3YYECHUS TUCHUIIJINHBI

HopmarusHas 60a3a npoBeIeHUs IPOMEKYTOUHOM aTTECTAlMU O0YYAIOIIUXCS M0 Pe3yJIbTaTaM U3yueHHsI TUCIIMITINHBL:
Marematnka

1) neiictBytomee «IlookeHne 0 TEKyIeM KOHTPOJIC YCIIEBAaeMOCTH B TPOMEKYTOUHOM arrecTanuu oodyyaromuxcst PI'BOY BO Bbypsrckas
I'CXA»

OCHOBHBIE XapaKTePUCTUKUIIPOMEKYTOTHOHN aTTECTAlUH 00YJAIONMIUXCS IT0 UTOTaM M3yUEeHUs AUCIUIIIMHBI (MOIYJIS)

1 2
. YCTaHOBJIEHHE YPOBHS JOCTIDKCHHUS KXKIBIM 00yJaroImuMes nesei o0yueHust o JaHHOI
Lens mpomexxyTOUHOH aTTecTaIHy -
JUCIUILINHE
dopMa NpoOMEXKYTOUHOH aTTeCTAILUH - DK3aMeH

1) IOATOTOBKA K K3aMeHy U cJjaua SK3aMeHa OCYIIECTBIIAETCS 3a CUET y4eOHOro BpeMeHH
(TpyOEMKOCTH), OTBEJEHHOTO HA YK3aMEHALMOHHYIO CECCHIO [/ 00yJaIOIUXCs, CPOKH KOTOPOi
Mecro sk3aMeHa B rpaduke yye6HOro YCTaHABIUBAIOTCS OPUKA30M [0 aKaJIeMUH

nporiecca:
2) nata, BpeMsi 1 MECTO POBEACHHUS IK3aMEHa ONPe/esIIeTCs TPahuKOM ClIa4n SK3aMEHOB,
YTBEpPKIaeMBIM JIeKaHOM (haKyibTeTa (IMPEKTOPOM HHCTHUTYTA)

®dopma sx3ameHa - (ITucpMeHHBIH, yCTHBIH)

ITporenypa nMpoBeJeHHS SK3aMeHa - HpeJCTaBlIeHa B OLICHOYHBIX MaTepraiax 1o AUCLMILINHE
OK3aMeHaLOHHAs POrpaMMa 10 1) mpezacTaBieHa B OLICHOYHBIX MaTepuajax Mo JUCLHILIHHE
y4eOHOH AUCIUIUIAHE: 2) OXBATBIBACT BCE Pa3/IeNIbl JUCIUILTHHBI

®OH/I OIEHOYHBIX CPEJICTB

KoHTpoabHbIe BONPOCHI M 32JaHUs 1/l MPOBEICHUS TeKYIero KOHTPOJIsi 1 MPOMEKYTOYHOM aTTeCTAlMH 10 HTOramM
OCBOEHMSI JMCHUILINHBI (MOIYJI5)

[TpsiMBIe ¥ IIIOCKOCTH, KOOPIMHATHI ¥ BEKTOPHI B IIPOCTPAHCTBE.

Teoperudeckue BOIIPOCHL:

1. Chopmynupyiite Teopemy ITudaropa.

2. Ilepeuncinre OCHOBHBIE (GUTYPHI B

4. IIpopomxure Teopemy: «Ecnu ogHa U3 ABYX MapasIeNIbHBIX NPSMBIX NEPHEHIUKYIISPHA INIOCKOCTH, TO. ...
5. lIpomomxwure Teopemy: «Eciu aBe mapajenbHble TIOCKOCTH ePeCceKaroTCs TPEThe, TO...». 6. Chopmymupyiite
OIpEeNIeIeHUe JBYTPAHOrO yIJa.

7. PackpoiiTe NOHATHE «YIOJl MEKIY MIPSIMBIMUY.

8. IlepeuncnuTe B3aMMHOE PACHOJI0KEHUE IBYX MPSAMBIX B IPOCTPAHCTBE

9. Kakue mpsiMble Ha3bIBAIOTCS MapajIeIbHBIMHU B TPOCTPAHCTBE?

10. Kaxue nmpsiMble Ha3bIBAlOTCS CKPEILUBAIOIIUMUCS B IPOCTPAHCTBE?

11. Kakue mpsMble Ha3bIBAIOTCS MEPIICHINKYIISIPHBIMHU B IPOCTPAHCTBE?

12. Tlepeuncnure B3aUMHOE PacHONI0KEHUE NMPSIMOI U INIOCKOCTH B MPOCTPAHCTBE.

13. PackpoiiTe MOHATHE «YTOJ MEXITY MPSIMOI U TNIOCKOCTHION.

14. PackpoiiTe NOHATUE «IAPAIIEIbHOCTb NPSIMOM U INIOCKOCTH.

15. Packpoiite noHATHE «TIEPIIEHIUKYISIPHOCTD MPSAMOU U TIIOCKOCTH.

16. Ilepeuncnure B3aUMHOE PacHONI0KEHUE JBYX IJIOCKOCTEN B IPOCTPAHCTBE.

17. PackpoiiTe MOHATHE «yTOJ MEXIY TIOCKOCTSIMMIY.




18. PackpoiiTe MoHATHE «IAPAIIEIBHOCTD IIIIOCKOCTE».

19. PackpoliTe OHATHE «IIEPTICHINKYIISIPHOCTD ITIIOCKOCTEM».

20. Kak HaliTH paccTOSHUE OT TOUKHU A0 NMPSIMOI?

21. Kak HaliTH pacCTOSTHUE MEXITY TPSIMBIMH?

22. Kak HaliTH paccTOsIHUE MEXKAY MIIOCKOCTAMHU?

23. l[Ipogomxute onpeaenenue: «llepneHauKyasap — 3To...».

24. Ilponomxkute onpenenenue: «Haknonnas — 310...».

25. llpogomxute onpenenenue: «IIpoekius HaKIOHHON — 3TO...».

26. Ilepeuncnute CBOWCTBA MapauIeIbHOTO MPOCKTUPOBAHUS.

27. VI3 9ero coOCTOUT MPSMOYTOJIbHAs CHCTeMa KOOPMHAT B IIPOCTPAHCTBE?

28. Ecnu TouKa JIeKUT B MIIOCKOCTH XY, Kakasi KOOpJUHATa y Hee HyjeBas?

29. IlpuBemuTe MpUMEpP KOOPIUHAT TOUKH A, KOTOpas JIGKHUT HA OCH Z.

30. PackpoiiTe MOHATHE «BEKTOPY.

31. Kakne BEeKTOPHI Ha3bIBAIOTCS KOJUTMHEAPHBIMHU?

32. Kaxue BeKTOpBI Ha3bIBAIOTCS NMEPIEHAUKYISPHBIMU?

KoHTpoasHas padora

1. (1 6amn) Pacimdpyiite kpaTkyro 3amuchk: a€ . A) Touka a MPUHAICIKHUT IJIOCKOCTH ; B) Touka a MpUHAICHKUT NpsMoi ; B)
mpsMasia PIUHAUICKHT TUIOCKOCTH ; ) mpsiMas a mepecekaeT IIOCKOCTb .

2. (1 6ann) [psameie AB u CJ] ckpemmBarotcst. Kakoe pacnionoxxenue umerot npsimbie ACu BJ1? A) nmapannensheie; b)
nepIeHIuKyIApHbIe; B) ckpemmuBatores; ') mepecekaroTes.

3. (1 6amm) Kakue u3 Bextopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) xonnuHeapHsie?A) a, B; b) ¢, B; B) a, ¢; I') kosnHeapHBIX BEKTOPOB
HeT.

4. (1 6amn) Jans! Touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepenunoit kakoro otpeska sBisercs Touka M(0,3,4)? A) AB; b) BC; B)
AC;T)CB.B

5. (2 6anna) Yepes xoHIbl oTpe3ka AB u ero cepeanny M npoBeeHbI mapajiebHbIE NPSMEBIE, IEPeCceKaroIe HEKOTOPYIO
mIockocTh B Toukax Al, B1 u M1. Haitnure nnuny otpeska MM, ecniu otpe3ok AB He nepecekaeT TIoCKOCTh U €ClTi
AA1=6,8cMm, BB1=7,4cm.

6. (2 6amna) I[Ipsmeie AC, AB u AJl monapuo nepneHaukyaspubl. Hatimure otpesok CJl,ectm AB=5 cM,BC=13 cm, AJI=9 cm.
7. (2 6anna) (2 6amna) Jansl Bektopsl a(-6,0,8) , B(-3,2,-6). HaiiguTe ckansapHoe Mpou3BeieHne BEKTOPOB.

8. (2 6aia) Haueptutsh ky0 ABCJIA1BICI1/11. ITocTtpouts Touky KEAB, Touky MEJIJI1C, otpezok PEEAIBICI.

9. (2 6anna) ITpu kakux 3Ha4eHUAX I BeKTOpHI [Ja (4,1,2), [IB (1,2,mm) nepneHIuKyaIsapHbl?

10. (2 6amna) Odopmute et Oymaru A4 BepTUKaIbHBIMH, TOPU30HTATbHBIMI, HAKIIOHHBIMH JIMHUSIMHE, UCTIONB3YS pa3HbIC
I[BETOBBIE OTTEHKH.

Tect

AKCHOMBI CTEpEeOMETPUHU

Bapmnanr 1

Touka P nexxut Ha npsimoit MN. HazoBuTe minockocTh, KOTOPOW MPUHAJIEKUT TOUKa P.

1) ABC 2) DBC 3) DAB 4) DAC

2
Kaxum mockoct M npuHagiexut Touka K?

1) ABC u ABD
2) ABD 1 BCD
3) ACD 1 ABD
4) ABC u BCD

3
BLI6€pI/IT€ BCPHLIC BbICKa3bIBAHUA:

1) JIroOBle TpH TOYKH JICHKAT B OAHOM TUIOCKOCTH.

2) Ecnu 1ieHTp OKPYKHOCTH M €€ TOYKA JISKAT B TUIOCKOCTH, TO U BCS OKPYKHOCTH JISKHUT B 3TOU MIOCKOCTH.
3) Uepes TpH TOUKH, JISKAININX HA TPSIMOM, TIPOXOTUT TOJIBKO OJTHA INIOCKOCTH.

4) Uepes 1Be niepeceKaromuxcs MpsMbIe MPOXOIUT MIIOCKOCTD , M MPUTOM TOJIBKO OJTHA.

Orser:
4 BriOepuTe HEBEpPHBIC BRICKA3BIBAHUS:

1) Eciu Tpu npsiMble UIMEIOT OOILYIO TOYKY, TO OHH JIS)KAT B OJJHOH INIOCKOCTH.

2) Ipsimas, mepeceKaromias ABe CTOPOHBI TPEYTOIBHUKA, JIS)KUT B IFIOCKOCTH 3TOTO TPEYTOJIHHHKA.
3) /IBe MmI0CKOCTH MOTYT UMEET TOJIBKO JIBE OOLIHE TOUKH.

4) Tpu monapHO HepeceKaronecs B Pa3HbIX TOUKAX MPSIMBIE, JIEKAT B OJTHON TNIOCKOCTH.

OtBer:
5 HazoBure npsiMyto, o koTopoii nepecekatorcs miockoctu A1BC u A1AD.



1) DC 2) A1D1
3)D1D 4) D1C
6 Hazosure npsimyto, 1o KoTopoit nmepecekatorcs miockocta DCC1 u A1AD.

1) DC 2) AIDI
3) DID 4) DIC

7
IIpssmeie AB u CD niepecekatorcs. Uepes npsamyro AB npoBejieHa miockocts. Ha3zoBuTte nuHHIO epecedeHns JaHHOK
TIOCKOCTH ¢ mockocTeio BCD.

1) AC2) AB3)BC4)BD
8 IIpssmeie AB 1 CD mepecekatotcs. Uepes Touku B m D mpoBenena mmockocts. Ha30BUTE TMHUIO TIEpeceUeHMSI TAaHHOM
TIOCKOCTH ¢ MI0CKOCcThio ACD.

1) AC2) AB 3) BC4) BD
AKCHOMBI CTEpEOMETPUH
BapuanT 2

1 Touka P nexxut Ha npssmoit MN. HazoBuTe minockocTb, KOTOPOU MPUHAJIEKUT TOUKa P.

1) ABC 2) DBC 3) DAB 4) DAC

2
Kakum miockoctsam npuHaniexuT Touka F?

1) ABC 1 ACD
2) ABD u BCD
3) ACD n BCD
4) ABC u BCD

3
BBI6epI/IT€ BCPHBIC BbICKAa3bIBAHUA:

1) JIroOBIe YeThIpe TOYKH JISKAT B OJHOM TUIOCKOCTH.

2) Uepes npsMyIo U HE JIKAIIYIO Ha HEW TOUKY MPOXOUT TOJBKO OJIHA TUIOCKOCTD.

3) Ecnut TpH TOUKH OKPY>KHOCTH JISKAT B INIOCKOCTHU, TO H BCS OKPYXKHOCTB JICXKHUT B ITOH IIOCKOCTH .
4) IBe IUIOCKOCTH MOTYT UMEThH TOJBKO OJHY OOIIYIO TOUKY.

OTBeT:
4 BribepuTe HeBEpHBIC BRICKA3BIBAHUS:

1) /IBe OKpY>KHOCTH, UMEIOIIIUE OOMIHIA ICHTP, JIeKAT B OJJHOHN ILIOCKOCTH .

2) [psimast, mpoxoasmias uepe3 BEPIINHY TPEYToJIbHUKA, JIEKHUT B IMIIOCKOCTH 3TOTO TPEYTOJIBHUKA.
3) Tpu BepIIMHBI TPEYTONBHUAKA PUHAICKAT OTHOU TIOCKOCTH.

4) Yepes nBe nmapajuienbHble MPSIMbIE POXOINUT TUIOCKOCTh , U IPUTOM TOJILKO OJTHA.

OrtserT:
5 HazoBure npsmyto, o kotopoii nepecekarorcs miockoctd DCC1 u A1BC.

1) DC 2) A1D1
3)DID 4) DIC

6
Hazosure npsamyto, no kotopoii nepecekatorcs miockoctu ABC u C1CB.

1) BC 2) BIC1
3) AlB 4) BIB

7
IIpsmeie AB u CD nepecekatorcs. Uepes npsimyro CD nposenena miockocts. HazoBuTte MuHUIO IepecedeHus JaHHOH
IUIOCKOCTH ¢ mockocThio ABC.

1) CD 2) AD 3) BC4) BD
8 IIpameie AB u CD nepecekatotcst. Uepes Touku A u D npoBezeHa miockocTs. HazoBure nuHMIO nepecedeHus JaHHOM

nracracTo o mrncracTin ROTY



1) AC 2) AD 3) BC 4) BDT

Tect
[TapannenbHOCTh NMPSAMBIX U MIIOCKOCTEN
Bapuant 1

1 Touku M, P, K — cepenunnt pedbep DA, DB, DC terpasapa DABC. Ha3zoBute npsmyto, mapamienbHYIO MIOCKOCTH
FBC.

1) MP 2) PK 3) MK 4) MK u PK

2
ABCDAI1BICIDI1 — npsmoyronsHbIi mapamtenenunen. Kakas u3 npsaMeix napamienbHa miockoctd A1BICI ?

1)a2)b3)p4)m

3
B terpasgpe DABC BK = KC, DP = PC. IlnockocTu Kakoit rpaHu napasuieibHa npsmas PK?

1) DAB 2) DBC 3) DAC 4) ABC
4 BribepuTte BepHBIC BRICKAa3bIBAHUS:

1) /IBe mpsiMBbIE B IPOCTPAHCTBE HA3BIBAIOTCS ITAPAIUICIHHBIMI, €CITH OHH HE ITePeCceKatoTCsl.

2) Eciiu oiHa 113 BYX MapaUieIbHBIX HMPSMBIX MapajuieibHa INIOCKOCTH, TO IPyras IpsMas JTU00 Tak ke eil mapasuiebHa, JTH00
JISKUT B 3TOH IIOCKOCTH.

3) CymiecTByeT Takas mpsiMasi, KOTOpasi JIEXHUT B IMJIOCKOCTH U MapajieibHa MPsIMOM, TIepeceKarolel JaHHYI0 TIOCKOCTb.

4) CkpemuBaronuyecs mpsmple He UMEIOT OOIINUX TOYCK.

Ortser:
5 Touku A, B, C u D — cepenunsl pedep MpsiMOYTOIbHOTO
napajuiesiennnena. HazoBure nmapaniensHble IpsIMBIE.

l)aln2)alb
3)bllc4)alc
6 Touku A u D — cepenunsl pedep napaienenunena. Beioepure BepHbIe BRICKa3bIBAHUS:

1) Ipssmete CD 1 MN ckpemuBatomuecs.

2) [pstmbie AB 1 MN Jtexat B OJHOI IDIOCKOCTH.
3) Ipssmere CD 1 MN niepecekaroTcs.

4) pstmeie AB u CD ckpemuBaromuecs.

OTBeET:

7
OmnpexnenuTe B3aMMHOE PACIIOI0KEHUE MTPSIMBIX.

1) a m b — mepecekarommecs npsMbIe

2) a u b — mapasenbHbIe IPsIMbIE

3) a u b — ckpeuBaronIecs NpsMbIe

8 OrmpenennTte B3aNMHOE PACIIOJIOKEHUE MPSMBIX.

1) a u b — mepecekarommecs mpsMbie

2) au b — mapasieNbHbIe TPSMBIE

3) a u b — cKpemUBarOIIKECs MPSMbIS

9 Tpeyromsuuku ABK u ABF pacmonoskens! Tak, 9to npsimble AB u FK ckpemuBarotcs. Kak pacnosiosxeHsI psiMbIe

AK u BF?

1) oHM mapayIeNbHbI 2) CKPENIMBAIOTCS 3) TIepeceKatoTCs

10 B terpasnape DABC AB = BC = AC =20; DA = DB = DC = 40. Uepes cepeanny pedpa AC 11ockocTs, napauienbHast
AD u BC. Hafigute nmepumeTp cedeHusl.

Orser:
[NapamienbHOCTh IPSAMBIX U TUIOCKOCTEH

BapuanT 2

1 Tauwur M P K _ cenemuuct nehaen NA MR N mrarnanmna NAR(C Hannpume mmanvin manammaAmL IvIN ITTNCTACTIA



FAB.

1) MP 2) PK 3) MK 4) MK u PK

2

ABCDAI1BICI1DI — npsimoyromnbHbIi napannenenunes. Kaxas u3 npsMeIx napajuienbHa miockoctu A1AD?
1)a2)b3)p4)m

3

B terpaznipe DABC AM = MD, AN = NB. IInockocTu kakoii rpaHu napasuieibHa npsmas MN?

1) DAB 2) DBC 3) DAC 4) ABC
4 BriOepuTte BepHbIC BEICKA3bIBAHUS:

1) [MapamiensHbIe MIPSMBIC HE UMEIOT OOIIHUX TOYECK.

2) Ecnu npsiMasi mapaJiiesbHa JaHHOW IJIOCKOCTH, TO OHA MapaiieibHa o001 NpsSMOii, Jiexalleid B 3TON MI0CKOCTH.

3) Ecnu npsiMast mapaJuienbHa JIMHUH EPECcedeHNs ABYX IUIOCKOCTEH M He IPUHAJICKUT HU OJJHOH U3 HUX, TO OHA MapajeibHa
KaKJOU U3 ITUX IUIOCKOCTEH.

4) CymecTByeT napajuieNennie]], y KOTOporo BCe YIIIbl TpaHel OCTphIE.

Ortser:
5 Touku A, B, C u D — cepenunsl pebep npsiMOyrojbHOTO
napasuieniennnena. HazoBure nmapanensHbIe IpsIMBIE.

Dalln2)allb
3)blicdalc
6

Touku A u D — cepenunsl pedep napauienenumnena. Beioepure BepHbIe BbICKa3bIBAHMUS:

1) Ipssmere CD 1 MN niepecekaroTcs.
2) [psimeie AB 1 MN ckpermmBaroniiecs
3) [Ipssmeie AB 1 CD napaniensHbie.
4) Ipssmeie AB 1 MN nepecekarorcst

OTBeT:

7
Omnpeznenute B3aMMHOE PACIIOI0KEHUE MTPSIMBIX.

1) a m b — mepecekarommecs npsMbIe

2) a u b — mapasenbHbIe IpsIMbIE

3) a u b — ckpemMBaroIecs NpsMbIe

8 Touku A u B — cepenunsl pebep napauienenumena. Onpeaenire B3auMHOE PACHIONIOKEHNE MTPSIMBIX.

1) a u b — mepecekarommuecs npsiMble

2) au b — mapasienbHbIe TPSMBIE

3) a u b — cKpemuMBarOIIKECs MPsMbIE

9 JIBa paBHOOeapeHHBIX Tpeyroabauka ABC u ABD c o6mumM ocHoBanneM AB pacronioxkensl Tak, yto Touka C He
nexut B iockoctd ABD. Onpenenure B3auMHOE paciooKeHUe MPSIMBIX, COAEPKAIIUX MEIUAHBI TPEYTOJIbHUKOB,
npoBeZieHHBIX K ctopoHam BC u BD.

1) oHHM MapaJUTeIBbHEI 2) CKPEIUBAIOTCS 3) TepECceKarTCs

10 B tetpasape DABC AB =BC = AC = 10; DA = DB = DC = 20. Uepe3 cepeauny pedpa BC miockocTs, mapauiensHas
AC u BD. HaiinuTe nepumeTp ceueHusl.

OtBer:

Tect

[eprnieHANKYISAPHOCTD MPSIMBIX U IJIOCKOCTEH
BapuanT 1

1 Yepes cropony AB tpeyronpanka ABC mpoBeneHa miockocTb, epreHauKyIsspHas k cropone BC. Onpenenvte BuL
TPEYTOJIbHUKA OTHOCUTEIBHO YIJIOB.

1) ocTpoyronbHeIi 2) IpAMOYTOJBHBIN 3) TyNOYrOJIbHBINA
? Trnevronruukx ARC — mnarumrunrit () — 1TeHT™n ThevramTRHTKA Pacceragaue ot rouku M o renmuastr A narun 2



HaiinuTe BBICOTY TpeyroiabHUKA.

Ortger:
3 ABCD — mapannenorpamym;  HaiimuTe nmepumeTp napasuienorpaMmma.

1)202)253)404) 60
4 Yepes BepiHy A TpeyronsHuka ABC npoBeneHa mioc—kocTs a, napamiensHas BC. Pacctosuue or BC no
TUIOCKOCTH o paBHO 12. Haiinure paccTostHEE OT TOYKH IepecedeHnss MeuaH TpeyroiabHuka ABC 1o 3Toit miockocTy.

1)82)63)124) 18
5 BeicoTa pomba paBHa 12. Touka M paBHOyIaieHa OT BceX CTOPOH poMOa M HAXOIUTCS HA PACCTOSIHUH, PABHOM 8, OT
€ro IIOCKOCTH. YeMy paBHO pacCTOsSHHE TOYKH M 10 CTOpOH pomba?

OtBer:
6 Hapucynke Haiiaure yron mexny MC u miaockocteio AMB.

1) 300 2) 600 3) 900 4) 450
7 Beibepure BepHBIC BHICKA3bIBAHU:

1) Ilpsimas nepecekaeT napajuieNbHble INIOCKOCTH MO Pa3HBIMHU YIJIaMH.

2) IBe mpsiMble, IEPICHINKYIIAPHBIE K OJHOM IJIOCKOCTH, TTapaJUICIbHBL.

3) JIMHa HepreHANKYIApa MEHbIIE ITHHB HAKIIOHHOM, TPOBEICHHON 13 TOH YKe TOYKH.
4) JIBe CKpeuMBaroIuecs NpsiMble MOTYT OBbITh IEPIICHUKYJISIPHBIMHU K OJTHO IJIOCKOCTH.

Ortser:
8 Otpe3ok AB ynmpaercst konnamu A u B B rpanu npsiMoro IByrpanHoro yria. Paccrosiaust or Touek A u B no pedpa
paBHHI 1, a mmuHAa oTpe3ka AB paBna 3. Haiinute AmiHy Ipo—€KIHU 3TOTO OTpe3Ka Ha pedpo.

1)22) 3)34)
9 B terpasnipe DABC AO mpecekaer BC B Touke E;  Haiinure

H32) 3) 4
10 Ipsmoyronsauk ABCD u napamienorpamm BEMC pacno—J0eHbl Tak, YTO UX IIJIOCKOCTH B3aUMHO
nepneHauKynsapusl. Haiinute yrom MCD.

1) 900 2) 600 3) 300 4) 450
[lepneHAUKyIIPHOCTD NPSAMBIX U INIOCKOCTEH
Bapmnanr 2

1 Yepes cropony AD mapannenorpamma ABCD, npoBeneHa MmI0CKOCTh, EPIeHANKYIIpHas kK ctopoHe DC.
Omnpenenure Bup Tpeyroiparka ABC.

1) ocTpOYTONBHEIN 2) IPSIMOYTONBHBIH 3) TYIIOYTOJIBHBIHA
2 Tpeyronsuuk ABC — npaBunbHeli, O — neHTp TpeyroiabHUKa.  BricoTa TpeyronsHuKa paBHa 3. Haiigute paccTosiHIe
0T TOYKH M 110 BEpILIUH TPEyTOJIbHUKA.

OTBeET:

3
ABCD — mapamenorpamm;  Haiinute BD.

1)202)153)404) 10
4 Yepes BepmnHy A tpeyronbHruka ABC npoBeneHa mioc—KocTh o, napasmiensbHas BC. PaccTosHue ot Touku
nepeceueHIUS MeanaH TpeyronbHuka ABC 1o aToi mmockocTu paBHO 4. Ha KakoM pacCcTOSHUM OT INIOCKOCTH HaxoauTcess BC?

1)82)63)124) 14
5 Touka P ynaneHa ot Bcex cTOpOH poM0Oa Ha pacCTOSIHUE» PaBHOE , H HAXOJUTCS OT €ro INIOCKOCTH Ha PACCTOSHUH
paBHoM 2. Uemy paBHa cropoHa pomba, ecii ero yroa 30°?

OrtserT:
6 Ha pucynke  Haiigure yron mexxay MC u mnockoctsto AMB.

1) 300 2) 600 3) 900 4) 450
7 BoibepuTe BepHbBIE BHICKA3bIBAHMS:

1) Yroa Mexay npsiMOi M TNIOCKOCTBI0 MOKeT ObITh He Ooubie 900.

2) JIBe mII0CKOCTH, MEPIEHAUKYISIPHBIE K OAHON MPSIMOH, IEPECEKAIOTCSI.
2\ TTnuHa menmeH muKvTana AOTRITTE TIUHR HAKTOHHOU TINORATeHHNI TR Tol e Touxu



4) InaroHais IpsSIMOYTOJILHOTO TapalIeenuIie/ia 0obIie JJr00ro u3 pedep.

Ortger:
8 Otpe3ok AB ynmpaercs koHIIaMu A 1 B B rpaHu psIMOTO JBYTrpaHHOTO yriia. PaccTostHust oT Touek A u B 1o pedpa
paBHBI 2, a ;uinHA oTpe3ka AB pasHa 4. HaiinuTe [uimHy mpo—eKIMK 3TOTO OTpe3Ka Ha pedpo.

1)32) 3) 4
9 B terpasnpe DABC ocnoBanne ABC — npaBuibHBIH TpeyronbHHUK. Bepmaa D npoenupyercs B ero nentp O.
Haiinu—re yron mexxay miockoctsto ADO u rpansio DCB.

1) 300 2) 600 3) 900 4) 450
10 Tpeyronpank AMB u mpsmoyroiasark ABCD pacmosioskeHbI TaK, 4TO WX IIJIOCKOCTH B3aWUMHO TEPIICHIUKYIISIPHEI.
Haii—nute yromn MAD.

1) 900 2) 600 3) 300 4) 450

OcHoBbI TpuroHoMeTpun. TpuroHomMeTprieckue HyHKIH

Teopernueckue BOIPOCHL:

. UeMy paBeH yroJs B OJJUH paauan?

. B kaKkux 4eTBepTAX TPUTOHOMETPUUYECKOTO Kpyra (GpyHKIUS y=SinX MPUHUMAET IOJIOKUTEIbHbIE 3HAUCHHS?
. B KaKkux 4eTBepTAX TPUTOHOMETPHUIECKOTO KpyTa (PyHKIUSA y= COSX IPHHUMAET OTPHLIATEIbHbIC 3HAUCHUS?
. [Iponomxure onpenenenue: «CHHYC OCTPOro yria — 3To...».

. IIponomxkure onpenenenne: «kKocuHyc 0CTPOro yriaa — 370...».

. [Ipogomxute onpenenenue: « TaHreHC OCTPOTO yriia — 3TO...».

. ChopmymupyiiTe OCHOBHOE TPHTOHOMETPHUIECKOE TOKAECTBO.

. Uemy paBHO TIpou3BeacHHUE tgX *ctgX?

. Uemy paBeH sin(2x)? CchopmynupyiTe NpaBUiIO BHIYUCICHHUS.

10. Yemy paBen cos(2x)? ChopMmynupyiTe IpaBUiIo BEITUCICHUS.

11. Ilepeuncianure TPUroHOMETpUUECKHE QYHKIIMH, YKAXKHUTE UX MEPHOJIBL.

12. Yemy paBen nepuo] pyHKIHH y=cos(4x)?

13. emy paBen niepuoj GpyHKIHH y=cos(x/4)?

14. Ompenenute obnacTsh 3HaUeHUS HyHKIHA y=3c0s(5X)?

15. Ilepeuncnure ciocoOb! perIeHus] TPUTOHOMETPUYECKHIX YPaBHEHHH.

16. PackpoiiTe anropuT™ peneHns: 0AHOPOAHBIX TPUTOHOMETPHUYECKNX YPAaBHEHHH NTEPBOTO TOPSIKA.

17. PackpoiiTe anropuT™ penIeHns: OJJHOPOAHBIX TPUTOHOMETPUUYECKHX YPaBHEHUH BTOPOTO MOPSIIKA.
KonrponsHas pabora.

1.(1 6amr) B A AB AABC? ABC cosC= AC. Kakas u3 cTopoH sBisercsa runorenysoif A) AB; b) AC; B) BC; I') CB.
2. (1 6amr) Yrmom kakoit yerBepT sBisiercs yroi 0=410°?A) [; b) II; B) III; I') IV.

3. (1 6amn) Kakue u3 Gpyukuuii spisrotcst ueTHbIMU?A) y=sin x; B) y=cos x; B) y=tg x; I') y=ctg x.

4. (1 6amn) ITepuox ¢pyskunu y=sinx?A) n/2; b) 2n; B) 4n; ') ©.

5. (2 6amna) Beruucnure: sin 2 +cos . 2

6. (2 6anna) HaifmuTe 3HAaUeHHE BRIPAKCHUS 4arccosV2 - 4arcsin(—\2 2 2

7. (2 6anna) Haligute 3HaueHne BeIpaXeHHS |

8. (2 6anna) Pemmte ypaBHEHHE COS X = KOPEHb YPaBHEHHS. . 3aNMIINTE HAUMEHBIINH MTOJI0XKUTEIbHBIN 2
9. Pemmute ypaBHeHme sin2 X - 4 sin x + 3 =0.

10. IMocTpoiite rpaduk TpUrOHOMETPUIECKOH QyHKIMH y=2 sinx

Tect

[IpeoOpazoBaHye TPUTOHOMETPUIECKUX BBIPAKEHHUH

Bapmnanr 1

O 01N DN AWk —

Al. HaiimuTe 3HaYeHNE BBIPAXKESHISI:
n 2) 3) 4

A2. Beruucnure:

) 2) 3)0,54)

A3. Beruucnure:

) 2)0,53) 4)0

A4. YrpocTuTe BBIpaXKCHHE:

H 2 3) 41

AS. Yrpoctute BbIpakeHUE:

) 2) 3)0;4)

A6. Beruucnure:

1)02)-13)24)1

A’77. HaiinuTe 3HaU€HUE BBIPAXKECHUS:
1)12)23)04)-1

AS8. Yrpocrtute BbIpakeHUE:



D 2) 3) ;4

A9. HaiimuTe 3Ha9CeHNE BBIPAXKCHIS:
1) 2)73)-74)

A10. Hafigute 3HaueHUE BHIPAKCHHUS:
1) 0,25 2) 4 um 0,25 3) -0,254) 4

IIpeobpa3oBaHne TPUTOHOMETPUICCKHUX BBIPAKCHUMN
BapuanT 2

Al. HalimuTe 3Haue€HNE BBIPAKEHUS:
D 2) 3) 4

A2. HaitnmuTe 3HaYCeHUs BBIPAKCHHS COS20, - SIn20, , €CIU tgo=2.
1)1;2)-1;3);4)

A3. Yupocrure Bblpaxkenue 6,8 + 2cos2x, eciu sinx = .
1)8,3;2)7,8;3)6,8;4)9,3.

A4. Berauciure:
1)3:2)3;3)1,5;4)

AS. Ynpoctute BelpaxkeHue 6cos2a — 5 —3cos2a.
1)1;2)23)-2;4)-5.

A6. Ypocturte BeIpaxKeHHE
1) -20,6; 2) -16,4; 3) -19,4; 4) 6¢cos20-22,4.

A’7. Yupoctute BelpaxkeHue 7,4 - tg2a, eciu coso= .
1) 17,4;2) 4,4; 3) -0,6; 4) -2,6.

AS8. Yrpoctute BelpakeHHE , €cM tg X = 4.
1)5;2)10; 3) 17; 4) 34.

A9. HaiinuTe 3HaU€HUE BBIPAXKEHUS

1) ;2)1+;3);4)
A10. YopocTure BBIpaXeHHE: , €CIH .
1)2;2)4;3) 1;4) 2tg2 a.

Tect

Tpuronomerpudeckne QyHKINH

Bapmnanr 1

Al. HaiinuTe 3Hau€HUE BBIPAXKECHUS:

H 2) 3) 4

A2. HaiinuTe 3HaU€HUE BBIPAXKEHUS:

I 2) 3)14)-1

A3. HaiinuTe 3Hau€HUE BBIPAXKEHUS:

H 2) 3) 4

A4. HaiinmuTe 3Ha9CHNE BBIPAXKECHISI:

) 2)-13) 41

AS. Yrpoctute BeIpakeHHE:

H 2) 3) 4

A6. Kakumu cBoiicTBaMu obiagaer QyHKus 7

1) HedeTHas1, nepuoANYECcKas 2) HU YETHAs! HU HEUETHas, HellepHoInuecKast
3) yeTHast, nepHoOMUECKast 4) HU YeTHAs HU HEYETHas, IepHoInIecKas
A7. HaiimuTe HaMMEHBIINH TIOJ0KUTEILHBIA TIEPUO (PyHKITIH
1)12)3003) 4)

AS8. Haiinute HanMeHbIlee 3HaUeHUE QYHKIIMM  Ha OTPE3Ke
) 2) 3)-14)

A9. Kakast 13 Toyek npuHauIe)KuT rpaguky GpyHKkuum ?

H 2) 3) 4

A10. Kakast u3 ToueK He NPUHAUIEKHUT rpaduky GyHKunu ?
H 2) 3) 4

B1. CkoibKO MENBIX YnceN U3 MPOMEKYTKa  MPUHAIJICKUAT 001aCcTH onpeAesieHus] GyHKITUN 7
BapuanT 2

Al. HaiinuTe 3HaueHHE BBIPAXKECHUS:



H 2) 3) 4

A2. HaiimuTe 3Ha9eHNE BBIPAXKCHIS:

H 2) 3)14)-1

A3. HaiimuTe 3HaUeHNE BRIPAKCHHUS: .

H 2 3 4

A4. HaiimuTe 3HaUCHUE BRIPAKCHHUS: .

Iy 2)-13) 4)1

AS. Ympocrture BeIpaxeHue

1) 12) 2cosx 3) 4) cosx+ sinx

A6. Kaknmu cBoiicTBamu obnagaetT GyHKINA y = 3X + COS X.

1) HedeTHas1, epuOANYECKas 2) HM YETHAs! HU HEUETHas, HellepHOIuUecKast
3) yeTHas, nepuoaANUYecKas 4) HA YeTHas HU HeUeTHAs eprHoInIecKas
A7. HaiinuTe HAaMMEHBIIUH MOJI0XKUTENBHBIN Nepruo GyHKIUH y = 2sin .
6r12)3013) 4)

AS8. Haiinute HanOosnbiee 3HaueHHe (GyHKINU Ha OTPE3KE .

1)2)3)4)

A9. Kakast 13 Toyek npuHauIe)KuT rpaduky QyHKIuH ?

1)2)3) 4)

A10. Kakast U3 TOYCeK HE IPUHAICKUT rpaduKy QyHKIHU ?

1)2)3)4)

B1.CkosbKo 1eTbIX YUCes U3 TIPOMEKYTKA ITPUHAUICKUT 00IacTu onpeneneHus GyHKuuu ?
IIpocMoTp cOmEPKIUMOTO TOKYMEHTa

«Tecr 1 TpuroHomerpuueckre GyHKIHN

Tect

Tpuronomerpudeckue GyHKIUH

BapuanT 1

Al. Halimute 3Haue€HHE BBIPAXKEHUS:

H 2) 3) 4

A2. HalimuTe 3HaUYC€HHUE BBIPAKEHUS:

Iy 2) 3)14)-1

A3. HalimuTe 3HaueHHE BBIPAXKEHUS:

H 2) 3) 4

A4. HaiinuTe 3HaU€HUE BBIPAXKECHUS:

I 2)-13) 4)1

AS. Yrpoctute BhIpaXeHHE:

H 2) 3) 4

A6. Kakumu cBoiicTBamu o0nagaet QyHKous 7

1) HeueTHas1, meproANYecKas 2) HU YeTHAs HU HeUeTHas, HeTIepHOAnIecKas
3) yeTHast, HepruoIUeCcKas 4) HU YeTHAS HU HEUETHAs, IePUOINIecKas
A7. HaiinuTe HaMMEHBIINH TOJI0KUTEIBHBIN TepHo ] QyHKITHH

1) 12)303) 4)

AS8. Haiimute HauMeHbIIee 3HaUeHHEe DYHKIIMA  HA OTPE3Ke

) 2) 3)-14)

A9. Kakas u3 To4eK MpUHAAISHKUT rpaduky GyHKimu ?

H 2 3) 4

A10. Kakas u3 Touek He MPUHAMIESKUT Tpaduky QyHKIUN ?
H 2 3) 4

B1. CkonbKoO 1IEJIbIX YHCeN U3 IIPOMEXKYTKa — NPHHAUICKUT 00IacTh onpenesieHNs QyHKIINN
Tect

Tpuronomerpudeckne GpyHKIUH

Bapmuanr 2

Al. HaiimuTe 3HaYeHNE BBIPAXKESHSI:

n 2) 3) 4

A2. HaiimuTe 3HaYeHNE BBIPAXKECHISI:

H 2) 3)14)-1

A3. HaiimuTe 3HaUeHNE BBIPAKCHHS: .

n 2) 3) 4

A4. HaiimuTe 3HaUCHUE BRIPAKCHHS: .

1 2)-13) 41

AS. YrpoctuTe BBIpaKeHHE

1) 12) 2cosx 3) 4) cosx+ sinx

A6. Kaknmu cBoiicTBamu obsagaetT GyHKIUA y = 3X + COS X.

1) HeueTHas1, meproOANYECKas 2) HU YCTHAS. HU HCUCTHAS, HETICPHOANICCKAsT
3) yeTHas, nepuoaAnUecKas 4) HA YeTHas HU HEUETHAs IepruoInIecKas
A7. HaiiiuTe HAMMEHBIIUH MOJI0XUTENbHBIN Nepros GyHKIUH y = 2sin .
6r12)3013) 4)



AS. Haitnute nanbomnbIiee 3HaucHIe (HyHKIIMU HAa OTPE3KE .

1)2)3)4)

A9. Kakast 13 Toyek npuHauIeKUT rpaduky QyHKIuH ?

2)3) 4

A10. Kakast u3 Touek He MpUHAUICKUT rpaduky GpyHkunu ?

1)2)3)4)

B1.CKkoubKo LENbIX YHces U3 IPOMEKYTKA MPUHAUICKUT 001acTH onpeieneHus GyHKuuu ?

Tect 3

TpuroHomeTpuIecKue ypaBHEHHS
Bapmnanr 1

Al. Pemnre ypaBHeHue:

) 2)(-I)n 3) 4)

A2. Beraucinre:

A3. Pemnure ypaBHeHue:

nH 2) 3) 4

A4. Haiimute cymMMy KOpHEH ypaBHeHHS sin2X —4sinx = 5 Ha npomexytke [-p;2pl. 1) ;2) p; 3) 2p; 4) -p.
AS. Pemute ypaBHeHHE:

A6. Pemute ypaBHeHHE:

1) x=n+pk, ki Z 2) x= +pk, kI Z 3) x=2pk, ki Z 4) x=n+2pk, kI Z
A’7. Pemute ypaBHEeHHE:

1 52) ;3) ;4

AS8. Brruucnure:

A9. Pemute ypaBHeHHE:

H 2 3 4

A10. Haiigure cyMMy HaMMEHBIIETO MOJIOKUTEIHLHOTO U HAaHOOJIBIIEr0 OTPUIIATEIHFHOTO KOPHEH YpaBHEHUS
D 2 3 4

Tecr

TpuUroHoMeTpUYECKUE YypaBHEHUS

BapuanT 2
Al. Pemnte ypaBHeHHE: cos2X = 0.
D 2) 3) 4

A2. Beruucnure:
A3. Pemute ypaBHEeHHE:

A4. Haiimute cyMMy HaUMEHBIIETO MOJOXHUTEILHOTO U HAUOOJBIIIET0 OTPUIIATEILHOTO KOPHEH YpaBHEHUS
1)-12)13)24)0
AS. Pemute ypaBHeHHE:

A6. Pemute ypaBHEHHE: .
1) x=n+27nk, kI Z; 2) x=-nk, kI Z; 3) x= - +nk, kI Z; 4) x=27k, kI Z.
A7. Pemnte ypaBHeHune: . 1) 2)

[Ipon3BoaHas u nepBooOpa3Has pyHKITNH

Teoperuueckue BOIPOCH:

1. ITpomomxwute onpeaenenne: «IIpon3BogHas — 3T0...».

. PackpoiiTe reoMeTpuuecKuil CMBICI IPOU3BOJHOM.

. Packpoiite puzmueckuii CMBICIT IPOU3BOTHOM.

. Ilepeuncanre mpaBuiia BEIYUCICHUS IPOU3BOIHBIX.

. Uemy paBHa IpOM3BOIHAS CTETICHHOHN (PyHKIINHI?

. Uemy paBHa NPOM3BOAHAS TPOU3BEICHUS?

. Uemy paBHa IPOU3BOIHAS YaCTHOTO?

. Uemy paBHa pOM3BOAHAS CI0KHON QyHKINHU?

. ChopmynupyiiTe IprU3HAK BO3pACTAHUS (QYHKITHH.

10. ChopmynupyiiTe npusHak yObIBaHUS (QYyHKINH.

11. ChopmynupyiiTe mpu3HAK TOYKA MaKCUMyMa (yHKITHH.

12. ChopmynupyiiTe IpU3HAK TOUYKH MUHUMYMa (YHKIHH.

13. CocTaBbTe adTOPUTM PEIISHHUS 3a7a9 Ha HAXOKICHUS HAMOOJBIIIETO M HANMEHBIIIETO 3HaYeHUs (YHKITUU Ha oTpe3ke? 14.
CocraBbTe aJrOPUTM UCCIIEIOBAHMS M OCTPOCHHUS rpaduka (yHKIUH C TOMOLIBIO IPOU3BOIHOM.
15. Tlponomxkute onpenenenue: «Oynknus F(X) Ha3pIBaeTcs ...».

16. PackpoiiTe reoMeTpUYECKUIl CMBICI ONPEEIEHHOTO UHTErpaa.

17. llpopomxkute onpeaenenue: «KpuBonuHeitHas Tpaneus — 3To...».

18. Chopmynupyiire hopmyiny Herotona-JleioHuna.

O 0 3O D K~ W



19. B gem 3akirouaercst oOIIMiT B BCEX MEpBOOOPa3HBIX?

20. ITepeuncnuTe nMpaBuiia BEIYUCICHUS HHTETPATIOB.

Konrponbnast pabora

1. (1 6amn) Yemy paBua nmpousogHas pyHkmwmn y=2x3 ?A) y'=5x; B) y'=6x; B) y'=6;T) y'=6x2 .

2. (1 6ann) [o kakoi u3 hopMyI1 BBIUMCIISETCS TPOU3BOAHAS yacTHOTO? A) (ut+v) =u’+v’; B) (uv)'=u'v+uv’; B)u "u'v—uv’ ; I)(f
(g(x)=f"(gx))*g'(x). () =vv2

3. (1 6amn) Pemnre ypaBuenue f'(x)=0, ecnu f(x)=3x2 — 6x +4. Beibepure otBeT. A) 1; ) -1; B) 4; ') -4.

4. (1 6amr) O6mmit BUI BeexX mepBooodpasHbix mis f(x)=sinx? A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-
tgx+C.

5. (2 6anna) MatepuaabHas TOYKA JABIKETCS TMPSIMOJMHEHHO 110 3aKOHY (TZIe X — PAacCTOSHHUE OT TOYKH OTCYETa B METpax, t —
BpeMsl B CEKyH/laX, U3MEPEHHOE C HayaJla JIBIKeHHUs ). B kakoit MOMEHT BpeMeHH (B CeKyH/aX) ee CKOpOoCTh Obliia paBHa 5 M/c?
7.(2 6amna) Pemnre HepaBeHCTBO: X 2 -16 <0

Tect
IIpousBonnas
Bapuant 1

Al. Haiimute mpou3BOAHYIO (QYHKITUH
1) 12x2 2) 12x 3) 4x2 4) 12x3

A2. Haiinute npou3BOIHYI0 (DyHKLIUH
1)-52)113)64) 6x
A3. Haiinute npou3BoHy 0 (QyHKLIUH

H 2 3 4
A4. Haiinute npou3BOHYI0 (QyHKLIUH
D 2 3 4

AS5. HaiimuTe mpou3BOAHYIO (QYHKITUH

Iy 2) 3) 4

A6. Beruuciinre 3HaYCHHE MPOU3BOIHOW QYHKIIMA B TOUYKE X0=2.
1)102)123)84)6

A7. Haiinute npou3BoHYyI0 (QyHKIUH
2 3) 4

AS. BeraucnuTe 3HaYCHHE IPOU3BOAHON QYHKIIMH B TOYKE XO0= 4.
1)212)243)04)3,5

A9. Boruncnure 3Ha4eHUE TPOU3BOIHOM HyHKIUH
BTOouke .1)22) 3)44)

A10. HaiiguTe npon3BoIHY0 QYyHKINU

2 3) 4

B1. Beraucnunte 3HaueHne MPOM3BOAHON QYHKIIMM B TOUYKE X0= 20.
B2. HaiiguTe 3HaueHue X, IPU KOTOPBIX MPOU3BOAHAs GyHKIMK  paBHa 0.

IIpousBonHas
Bapmuanr 2

Al. HaiinuTe npon3BoaHy0 QyHKINH
n 2) 3) 4

A2. HaiinuTe npon3BOIHYO QYHKINH
1)72)123)-54)-5x

A3. HaiimuTte mpou3BOAHYIO QYHKIIUU
n 2) 3) 4

A4. Haiimute mpon3BOAHYIO QYHKITUU
H 2) 34

AS. HaiimuTe mpon3BoIHYI0 QYHKITUH .
) 2)3)4)

A6. Beruuciure 3Ha4eHNE MPOU3BOIHON (QYHKIIMK B TOUKE X0=2.
1)132)33)84)27

A7. Haitnute npou3BoHY0 (YHKIIHH .
1)2)3)4)



AS. Beruucnute 3HaYCHUE MPOU3BOAHON (DYHKIIMH B TOYKE .
1)-472)-493)474) 11,5

A9. Brruuciiure 3Ha4eHHE MTPOU3BOTHON (HYyHKIIUN
BTOUKe . 1)22)-13)-24)
A10. Hafigure mpon3BOIHYIO (QYHKIIHH .

1)2)3)4)

IIpumeHeHMs MPOU3BOIHOM K MCCISAOBaHNIO (DYHKITUI

Bapmnanr 1

Al. YkaxunTe IpoMeXyTOK, Ha KOTOPOM (PYHKIIMS ~ TOJBKO BO3pPACTACT.
nH 2) 3) 4

A2. YKaxuTe IpOMEXKYTOK, Ha KOTOPOM (PYHKIHUS ~ yOBIBaeT.

nH 2) 3) 4

A3. Ha pucynke uzo0paxet rpaduk pyHkuun . CKoJIbKO TOUYEK MUHUMyMa numeeT QyHKuus?
1)42)53)24)1

A4. Haiimute TOUKy MakCUMyMa (yHKITUH
1)-42)-23)44)2

AS5. CKOJIBKO KpUTHIECKHX TOYEK UMeeT PyHKIHs 7
1)22)13)44)3

A6. Ha pucynke usobpaxxeH rpaduk nponsBogHoit y =f '(x).
Haiiqute Touky MakcuMmyMa GyHKIHH Y =f(X).
1)12)33)24)-2

A7. Haiinute Touky MUHUMYMa (QYHKIHA
1)-22)-0,53)0,54)2

A8. T'padux dpynkimm y=f(X) n300paskeH Ha pUCYHKE. Y KaKHUTe HAaOOJIbIIee 3HAUCHHUE 3TON (DYHKITMH Ha OTpE3Ke
1)22)33)44)6

A9. Haiinute HanMeHbllee 3HaueHne QyHKIMKM Ha oTpe3ke . 1) 2)33)14) -
A10. Hatinure HanMeHbIee 3HAYCHUE (PYHKIIUU

1)-1;2) -3;3)-2; 4) - .
T

[IpuMeHeHHs: TPOU3BOJIHOM K MCCIIeA0BaHUIO QyHKINI

BapuanT 2

Al. YkaxuTe NIPpOMEXYyTOK, Ha KOTOPOM (PYHKITHSL  TOJIBKO YOBIBAeT.
D 2 3 4

A2. YkaxuTe NIpOMEXYTOK, Ha KOTOPOM (PYHKITHSI ~ BO3pacTaer.

D 2 3 4

A3. Ha pucynke m3o0paxeH rpapuk QyHkmmn . CKOIBKO TOUYSK MHHUMYMa HMeeT (pyHKIs?
1)52)33)24)1

A4. Haiinute TOuKy MakcuMyMa (pyHKIUH

1)-32)-23)34)2

AS. CKOJBKO KPUTHYECKUX TOYEeK uMeeT GpyHKuus ?

1)22)13)44)3

A6. Ha pucynke n3o6pakeH rpaduk mpomsBogHoi y =f '(x).
Haiinure Touky MuanMyMa GyHKIMH y =f(X).
1)12)33)-44)-2

A7. Haiimute TOUKy MakcUMyMa (QyHKITUH
1)-22)-0,53)0,54)2

A8. I'paduk ¢pynkimn y=f(x) n3o0pakeH Ha pUCyHKe. YKaKHTE HaUMEHbIIee 3HaUeHNe 9TOI (DYyHKIIMH Ha OTpe3Ke
1)22)-23)-44)6

A9. Haiimute HanbombIiiee 3HaueHue QyHKIMA ~ Ha oTpe3ke . 1) 2)33)24)4
A10. Haligute HanOosbliee 3HaYeHHE (QYHKIMN
1)12)33)24)

MHoTrorpaHHHKH H TeJIa BpaIeHus



Teoperuueckue BOIPOCHL:

. Ilpopomxute onpeneneHue: « MHOTOIPaHHUK — 3TO. ...

. Iponomxure onpenenenue: «IIpuzma —310...».

. [Ipopomxute onpenenenue: «IIpaMoyronbHbINA MapauieaenuIes] — 3T0.. ).

. lIponomwxkure onpenenenne: «Kyd — 310...».

. Ilpopomxute onpenenenue: «Ilupamuaa — 310...».

. ChopmynupyiiTe CBOUCTBO O MPOTHBOJICKAIIHMX TPAHSIX MapaUICICIUIe Ia.

. ChopMynmpyiiTe CBOMCTBO O TUATOHAJIAX IMapalIeIICIHIIe a.

. ChopmynupyiiTe CBOMCTBO O JMATOHAIIN M JIMHEHHBIX pa3Mepax MPsSMOYTOJIBHOTO MapauIeIeuIe ia.
. Kakas npusma HazpiBaeTCs psMoi?

10. Kaxast mpu3Ma Ha3bIBaeTCs IPABUIBHOI?

11. Packpoiite noHsATHE «IIPaBUIIbHAS THPAMUIAY.

12. Yto Takoe anodema npaBUILHON THPaMUIbI?

13. B uem oTnuune 1mMoTHOM MOBEPXHOCTH MPU3MBI OT MTOJTHOW MTOBEPXHOCTU IMUPAMU/IBI

14. Chopmynupyiite TeOpeMy O BHIYHCICHUN OOKOBOW MOBEPXHOCTH MPSIMO TPU3MBIL.

15. Chopmynupyiite TeOpeMy O BBIYUCICHUH OOKOBOM MMOBEPXHOCTH MPABWIIbHOHN mmpamupl. 16. HazoBure mpeamMeTsl U3 Bamiei
npoQeCCUOHANTBHON NEeSITeIBHOCTH, KOTOPBIC IMEIOT ()OPMBI MHOTOTPAHHUKOB.

17. llponomxkure onpexnenenne: «umuaap — 31o...».

18. TIponomwxkure onpenenenue: «KoHyc —3T10...».

19. [IpopomxkuTe ornpenesieHne: «Y CEUeHHbIN KOHYC — 3TO...)».

20. [Mponomxute onpexaenenue: «Illap —ato...».

21. Yo siBisieTCsl BBICOTOM yCEUEHHOT'0 KOHYyca?

22. Yto sIBISETCS OCEBBIM CEUCHHEM IMIIMHIPA, KOHYyCa, YCEYSeHHOTO KOHYyca, 1mapa?

23. IlepeunciuTe eAUHUIIBI H3MEPEHHS TUIOIIAAH, 00beMa.

24. Yemy paBHO OTHOIICHHUE IUIONIA/ICH MOBEPXHOCTEH MOTOOHBIX (QUIYP B MPOCTPaHCTBE?

25. Yemy paBHO OTHOIICHHE 0OBEMOB MOIOOHBIX (UTYD B IMPOCTPAHCTBE?

26. HazoBuTe mpeaMeThl U3 Bariei mpodeccHoHaIbHON AeSATENbHOCTH, KOTOPBICHMEIOT ()OPMBI TeJT BpaIllCHHS.
KonTponbnas pabora

O 0 1N LD KW —

1. (1 6amn) B xakux equaANAX n3MepsaeTcs 00beM MHOTOrpaHHUKa? A) B MeTpax; b) B kyOmueckux Metpax; B) B kBagpaTHBIX
metpax; [') B IByrpaHHBIX Tpagycax.

2. (1 6ayun) [Tnomans MOJHOM MOBEPXHOCTH MPU3MbI BhIUUcisieTcs o ¢popmyie:A) S= S6ok + 2 SOCH.; b) S6ok =Pocu*H; B)
S= Bb6oxk + SSOCH; I') S6ox =2Pocu*H.

3. (1 6amm) Yro sBIsIETCSA OCEBBIM ceueHHeM KoHyca? A) paBHOOGAPEHHBIH TpeyroasHIK; b) paBHOOeapeHHas Tpaneuus; B)
HPSIMOYTOJIBHUK; ") IpsIMOYTOJIbHAS TpaTIeIHs.

4. (1 6ann) Kakas ¢urypa noiayyaeTcs Ipu BpalleHUH MPSIMOYTOJIBHOTO TPEYTOILHIUKABOKPYT OJTHOTO U3 CBOMX KaTeToB? A)
KoHyC; b) yceuenHsIi koHYyC; B) nmupamuna; ') yceuennas nupamua. Bropas yacts [lpu BemonHeHNH 3a1aHuit 5-10 3anummre
XOJI PELICHHs ¥ MOTyYSHHBIH OTBET.

5. (2 6anma) Pebpo ocHOBaHMS PaBIIIEHOW TPEYTOIBHOM MupaMuabl 3 M, anodema 6m.HaiinuTe momans 60KOBOM
MOBEPXHOCTH MTHUPAMUJIBL.

6. (2 6anma) [IBe cTOPOHBI TapaiuieIorpaMmMa OTHOCATCS Kak 3:17, a mepumetp eropaser 40. Hafinnte OonbIryro cTOpOHY
napajuiesorpamma. 7

8. (2 6amna) [IpsAMOYTOIEHUK CO CTOPOHAMH 8 CM U 3 CM BpaiaeTcst BOKpYT Oonbieii cropoHsl. Haitnute o0bem, mumomann
OGOKOBOH ¥ MOJTHON MOBEPXHOCTEH MOIYIEHHOTO Tea.

8. (2 6anna) Haiinure 005¢M MHOTOTpaHHUKA, U300pa’KEHHOTO HAa PUCYHKE (BCE IBYTPaHHBIE YIJIBIIPSIMELE).

9. (2 6anna) Knuenty HeoOXxoaumMo, 4TOOBI B KOMHATE 00s13aTEILHO MPUCYTCTBOBAIM 0ObEMHBIE 3JIEMEHTHI IEKOpa
UIMHApHYecKoi (popmbl. [TocTpouts u3 Oymaru MoJenb HHIHHAPa. PasmMeps! U1t MOCTPOESHUs BRIOPATh CaMOCTOSTENBHO, C
Y4EeTOM TOT0, 4TO COOTHOIICHHE pauyca K BEICOTE JOJDKHO OBITH 1:2.

10. (2 6ayuta) PaccunTarh KOIMYECTBO 2-X KHJIOTPAMMOBBIX 0aHOK KpackH Hy)KHO KYNHUTb JJIsl OKpAIIMBaHUS LIMIIMHIPUIECKOTO
cBoja moaBana. Pacxonx kpacku 100 r Ha 1 M2 . Cunrats n=3.

Tect

MHororpasHHuKu

Bapuanr 1

1 B mpaBuibHO mecTuyroiabHOM nmpusMe auaroHanu pasHel 10 u 8. Haiiqure cTOpoHY OCHOBaHUS MPU3MBI.

OtBer:
2 OcuoBanneMm npsmoit mpu3Mel ABCA1B1Cl, cmyxut npsimo—yronsHsIi TpeyronsHUK ABC (yrox C pasen 90°); AC =
4; BC = 3; BB1 = 4. Hatigure miomanp ceuenus ABIC.

1)102) 83) 124) 16

3 CropoHa OCHOBaHUS NMPaBWIEHOH YeThipexyroiabHoi npu—3msl ABCDA1B1C1D1 pasna 3, a 6okoBoe pedpo 4.
Haiingute mnomanp cedeHus, KOTOpOe MPOXOINUT Yepe3 CTopoHy ocHoBaHust AD u Bepmuny Cl.

1)202)183)124) 15
4 B npaBUIbHOM YETHIPEXyToJIbHON MUPaMHJIE Yo MEXKAY TPOTUBOIIOI0KHBIMI OOKOBBIMHU IpaHsiMu paBeH 40°.
Haiinu—Te yron HakioHa OOKOBBIX TpaHei K TNIOCKOCTH OCHOBaHUSI.



1) 600 2) 800 3) 700 4) 900
5 OcnoBanuem nupamuasl MABCD cityskuT KBajipaT co CTOpOHOM, paBHO# 6. Pedpo MB nepnenaukyisipHo K
TUIOCKOCTH OCHOBaHwMsI. PaBHBIE O0KOBBIE pedpa paBHBI 8. HaiiiuTe miIo—maau HaKJIOHHBIX OOKOBBIX TpaHei.

1)202)283) 18 4) 24

6 OcHoBanmneM nupamuasl DABC ciayxut npsmMoyronabsHsiit TpeyronbHuk (yron C pasen 90°). I'pans ADC

MIEPIICHIUKYJISIPHa K TDIOCKOCTH ocHoBaHwMs, a Tpand ADB 1 CDB paBHO Ha~KJIOHEHBI K ITIOCKOCTH ocHoBaHMs; DK — BBICOTa
nupamunel; AK : KC =2:1. Yemy pasen yron BAC?

1) 600 2) 300 3) 450 4) 900

7
Uemy paBHa CyMMa BCEX IUTOCKHX YTIIOB YETHIPEXYTOIBHOM MUpaMuabI?

1) 9600 2) 10800 3) 7200 4) 18000
8 B npaBuIIbHOH TpeyroibHOW NMUpaMuJie BEICOTA paBHA CTOPOHE OCHOBaHMs. Kakoii yroxn coctaBistor O0KoBbIE pedpa ¢
TUIOCKOCTBIO OCHOBAHUS?

1) 600 2) 500 3) 300 4) 400
9 B npaBuIbHON YETHIPEXYTOJIBHOM YCEUEHHOM NUpamMuie CTOPOHBI OCHOBaHUH 8 M 1 2 M. BricoTa paBHa 4 M. Haiinute
TUIOIIATH TTOJTHOM MOBEPXHOCTH (B M2).

OtBer:
10 CTopoHBI OCHOBaHUH YCEUCHHOH MPaBHILHOM TPEYTroIbHON MTUpaMHUIBI paBHBI 2 ¢M 1 6 cM. bokoBas rpaHb 00pasyeT ¢
6onbmuM ocHoBaHKeM yrou 600. Haiigure BeicoTy (B CM).

OtBer:
MHororpanHuKu
BapuanT 2

1 B mpaBuiIbHOM IIECTHYTOIBHOM MPU3MeE CTOPOHA OCHOBA "HHSI paBHA 7, a MEHbINAs nuaroHains — 24. Halinure anunHy
OouIbIIIeH TMArOHAIN TIPU3MBL.

Ortser:
2 B HakJIOHHOH TpeyroibHOI mpu3Me 60koBoe pedbpo pasHo 10, mmomanu 1Byx 00KkoBbIX rpaHer paBHHI 30 u 40, yron
MEXIy HUMH IpssMoid. Haiiaure mmomaas 60KOBOH MTOBEPX "HOCTH MPU3MEL.

1) 100 2) 120 3) 110 4) 150

3
CropoHa 0CHOBaHUs NMpaBWILHOHN ueTsipexyronbHoi mpu—3Mel ABCDA1B1CID1 paBHa 4, a 6okoBoe pebpo 5. Haiigure
TUTOIIA/Ib CEUSHUS, KOTOpast MpoXoauT depe3 pedpo AA1 u Bepmuny C.

1)322) 3)364)
4 B npaBWIIbHOH YETHIPEXYTONBHON MUpamMuie OOKOBBIE IpaHN HAKJIOHEHBI K OCHOBAaHUIO 1o yriioMm 50°. Haiimute yron
ME>K/Ty MPOTHUBOIIOIOKHBIMI OOKOBBIMHU IPaHIMU.

1) 600 2) 800 3) 700 4) 900

5 OcnoBanmnem nupamuasl DABC ciayxut npsmoyronsHbIi TpeyronsHuK (yron C pasen 90°); yrom A pasen 30°. I'panp
ADC nepnenau—KyJsipHa K INIOCKOCTH ocHOBaHus, a rpan ADB u CDB Hakyio—HeHsI k 0cHOBaHuUI0 nof yriaoMm 60°; AC = 3.
Haiinure BoICOTY NUpaMUIbL.

2 3) 4

6 OcHOBaHUEM NHPAMUIBI CIIYKUT TpareLus, OCHOBaHUSI KOTOPoi paBHbI 2 U 8. BOKOBbIe rpaHy TUpaMu/Ibl paBHO
HaKJIOHEHBI K TUIOCKOCTH OCHOBaHHMSA. BbicoTa o/iHOM 13 60K0-BBIX TpaHel paBHa 10. HaliquTe mnomans O0KoBOH
MOBEPX "HOCTU MUPAMHU/JIBL.

1) 100 2) 120 3) 80 4) 116

7
Uemy paBHa CyMMa BCEX IUTOCKHX YTJIOB TPEYTOIBHOM MUPaMUAbI?

1) 9600 2) 5400 3) 7200 4) 3600
8 BbicoTa paBUIIBHOM MIECTUYTOJIBHOM MUPaMUJIBI BIIBOC MEHbIIIE CTOPOHBI OCHOBaHMs. Kakoil yroy cCocTaBIsSoT
00"KOBBIE TPaHU C IJIOCKOCTHIO OCHOBAHHUS?

1 A0 2) 500 ) 300 4) 400



9 B mpaBUIIBHO YETHIPEXYTOJILHON yCEeUeHHON MMpaMK/Ie BBICOTA paBHA 2, a CTOPOHbI ocHOBaHui 3 u 5. Halinure
JMaroHajIb 3TOH IHPaMHJIbI

Orser:

10 B npaBmibHON TPEYroIbHOM YCEUCHHOM MUpaMUJIC CTOPOHA HIDKHETO OCHOBAHHMS PaBHA 8, BEpXHEro — 5, a BRICOTa — 3.
HaiinuTe miommags ce4eHus, MPOBEICHHOTO Yepe3 CTOPOHY HHIKHETO OCHOBAHUS M IMPOTHBOIIOIOKHYIO BEPIIHHY BEPXHETO
OCHOBAHUS.

OTBET:

CreneHHas, nokazaTejabHas U Jjorapupmuieckas QyHKIUH.

TeopeTtrueckue BOIPOCHI:

. Chopmynupyiite onpe/esicHie CTCIeHHON (PYHKIINU.

. [lepeuncnure cBOHCTBA CTETICHHOHN (QYHKIIMH

. Cthopmynupyiite onpezeneHie NoKa3aTeIbHOW QYHKINH.

. [Tepeuncnure cBOHCTBa TOKa3aTEILHON (PYHKIIMH

. Chopmynupyiite onpenenenue jgorapupMuieckorl GpyHKIum.

. [lepeunciaure cBOHCTBA JIOTapUPMUICCKON QYHKITUH.

. llponosmwxkure onpenenenue: «Jlorapudm — 31o...».

. Uemy paBeH sorapu(m npou3BeIeHUS?

. Uemy paBeH norapum 4yactHOro?

10. INpuBenure mpuMeps! JIoTapu(GpMUIECKOI CITHPaH B IPHPOJE U B OKPYKAIOIIEM

11. Ha 9ro HeoOX0anMO 00paTHTh BHUMAHHUE IIPU PEIICHUU HPPALMOHAIBHOTO YPABHEHHUS YSTHON CTEeHH?

12. Yemy paBeH KOpEHb YETHOH CTETNIEHU U3 OTpHIaTebHOro uncna? [IpuBenure nmpumep.

13. YUemy paBeH KOpeHb HEUETHON CTENCHH U3 oTpULaTensHoro ynucna? Ilpusenute mpumep.

14. Ha 9ro cTout 00paTuTh BHUMaHKE MPH PEIICHUH JIOTapH(PMHUECKUX U HPPALMOHAIIBHBIX, IPOOHO-PAIIHOHAIBHBIX
ypaBHEHUI U HEPaBEHCTB?

15. B uem 3akmrodaeTcst TpadUIecKHi CIoco0 penieHus YpaBHCHHIA.

KonTponbnas pabora

1. (1 Gamr) Mexay KakiMH ABYMsI HATyPaIbHBIMU YHCIAMHI HAXOAUTCs 9ucio 3 V192 A) 19 1 20; )2 u3; B) 18 u 19; ) 3 u 4.
2. (1 6ann) Ha pucynke uzo0paxeH rpaduk ¢pynkunu Buaa f(x)=ax . Haiinure 3nauenue A) 25.; b) 5; B) 32; I') met BepHoTO
OTBeTa.

3. (1 6amn) ) Kakas u3 ¢pyHkiuii Bo3pacraror Ha Bceld odnactu onpenenenus? 22 A) f(x)=log5 x; b) f(x)=0,7x ; B) f(x)=x ; I') f(x)
=logl x.22

4. (1 6ayn) Yxaxute obnacts onpenenenus ynkunu (x) = 1g 2x—3 x+7 A) (-7; 1,5); B) (-oo; -1,5), (7; +0).; B) (-1,5; 7); ') (-o0; -
7), (1,5; +0).

5. (2 6anna) Halinure 3HaueHNE BHIPAKESHUS

6. (2 6amma) CKOJNBKO IETBIX PeMICHUI IMeeT HepaBeHCTBO log5(4+x)=2

7. (2 6anna) Haifmute KopeHb ypaBHEHHS

8. (2 6amna)) PaccTosiHure oT HaOIrOMATEIIS, HAXOSIETOCS HA HEOOIBIION BBICOTE h KHIIOMETPOB HaM 3eMJICH, 10 HAOIIOAaeMO
UM JIMHUK TOPU30HTa BbIaucisiercsi o popmye , rae R=6400 km — panuyc 3emin. C Kakoii BBICOTHI TOPU30HT BHJICH Ha
paccrostHuH 48 kuaoMeTpos? OTBET BhIpa3uTe B KWIOMETpax.

9.(2 6a;ma) B xoze pacnana paanoakTHBHOTO M30TOMA €r0 Macca YMEHBINAETCS 110 3aKOHY

m (t)=m0*m-t/T, rae m0 — HavanbHAs Macca U30TOMA, t — BPEMs, MPOIIE/IIee OT HaYaJIbHOr0 MOMeHTa, T — mepuos
nonypacnajaa. B HadanbHbII MOMEHT BpeMeHH Macca u3orona 184 mr. I[lepuon ero nomypacnana coctasisieT 7 muH. Halinure,
yepe3 CKOJIBKO MUHYT Macca H30Toma OyieT paBHa 23 MT.

10. (2 6ayna) Haiinure 3HaueHue BoipaxkeHus logd 108 + log6 2

1. Pemnts ypasrenue. V3x — 6 = \2x + 4

2. Pemnts ypaBHenue a) 22x-12.2y +32=0 6)7x =88

3. Pemnts ypasHenue a)lg(13x+4)=3 6)IgV2 + 1 + V3 — 8=1 B)log2log3logdx=0

4. Pemnts HepaBeHCTBO a) 3X >81 B)log3(2x-7)25 B)logd(2x-1)>1

5. [IponorapudmupoBaTh BeIpakeHne X=17*6x* V3 *(—)3 tg *ctgl]

O 01N DN KW —

3.6 DIeMeHTHI TeOpHH BEPOSITHOCTEH U MAaTEMAaTHYECKON CTaTUCTUKU
TeopeTnueckre BOIPOCHI:

. [Iponomxute onpenenenue: «CinydaiftHoe cOOBITHE — 3TO...». [IpuBeauTe mpumep.
. [IpuBeauTte mpumMep JOCTOBEPHOTO COOBITHS.

. [IpuBeuTe IPpUMEP HEBO3MOKHOT'O COOBITHS.

. [Iponomxkute onpenenenne: «BeposTHOCTh CIIyYaiHOTO COOBITHS — 3TO...)».
. ChopmynmpyiiTe IpaBUIIO HAXOXKICHUS CIIOKEHHS BEPOSATHOCTEH.

. ChopMynmpyiiTe paBUIO YMHOXKEHHS BEPOSTHOCTEH.

. Kak HaiiTu cpennee apudmeTnaeckoe 4MCIOBOTo psiaa?

. Kax naiitn Mmeguany aucnoBoro psaa?

. Kax Beruucsiercst paamax 4uucioBoro psjaa?

O 01N L KW —



10. {nst wero Hy>kHbI qUarpaMmsl, rpaduku? [lepednciure BUIB! 1MarpamMM.

11. IlpuBegure MpUMeEpHI POSBICHHS 3aKOHA OONBIINX YHCEI B IPUPOJHBIX SIBICHUSX.

12. IlpuBenure npuMepsl NPOSBICHHUS 3aKOHA OOJIBIIMX YHCEI B OOIIECTBEHHBIX SIBJICHUSIX.

13. Yto m3yvaer ctaTucTHKA?

14. TIponomxkute onpenenenue: «CoueTanue — 310...».

15. [Ipopomxkute onpexaenenne: «Pazmenienue — 31o...».

16. IIponomxkure onpenenenue: «llepecTaHOBKH — 3TO.. . ».

KoHTpoasHas padora

1. (1 6amm) Kakux coObITHi He ObIBaeT B TEOpUH BepoaTHOCTel? A) ciydalinble; b) Hecnmyyaiinbie; B) noctoBephsie; I)
HEBO3MOXKHBIE.

2. (1 6ayun) CoObiTHE, KOTOPOE MPH BHIMOJHEHUH OIIPEAEICHHON COBOKYITHOCTH YCIIOBHI, 00s3aTeNIbHO MTPOU30MIET - 3T0: A)
ciydJaitHoe; b) Hecnmyuaiinoe; B) nocroBepHoe; I') HeBo3MOXKHOE.

3. (1 6amr) BeposiTHOCTB City4aliHOro COOBITHSI €CTh HEOTPUILATENLHOE YHCIIO, 3aKiItoYeHHOe Mexay ynciaamu: A) O u 1; B) O u
100; B) -1u 1; ") -100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0... A) yIopsao4YeHUE SAMHUI] COBOKYITHOCTH IO MPU3HAKY; B) pa3OueHue eIMHUI] COBOKYITHOCTH
Ha TPYIIIHI 110 pH3HaKY; B) 0000menne ennHuvHbIX (akToB; ') 00001MeHNe eMMHUIHBIX TPU3HAKOB.

5. (2 6anna) B oduce nquzaliHepckoro areHTCTBa HaXOAATCS § MOCETUTENEH )KEHCKOToMoa u 2 MyKckoro. OnpenenuTsb
BEPOSITHOCTB TOTO, YTO IEPBBIM K KOHCYJIBTaHTY 00paTuTcs MyXuuHa. 6. (2 6amna) Ha kondeperuro npuexany 2 y4eHbIX U3
I'epmanny, 3 u3 Cepoun u 7 uz lBerinapun. Kaxnpiii u3 HUX JenaeT Ha KOH(GepeHu: ouH nokinan. [lopsanok noknanoB
ornpezensercs xkepeObEeBKoi. Halininre BepoATHOCT TOTO, YTO IATHIM OKa)KeTCs IOKIa yaeHoro n3 Cepoun.

7. (2 6amna) Mama, Tumyp, [nana, Kocts 1 AHTOH OpOCHITH KpeOHii — KOMY TOCTAHETCs MPOESKT 10 0(OPMIICHHIO CBaIcOHOTO
3ana. Halinure BepoSTHOCTB TOTO, YTO MPOEKT TOYHO HE OYAET BHINOIHATH AHTOH.

8. (2 banna) B stiuke TpU KPaCHBIX U TpH CHHUX (uiomacTepa. PiomMacTephbl BRITACKABAIOT 110 OYEPEIU B CIyYalHOM MOPSIIKE.
KakoBa BepoATHOCTB TOTO, YTO MEPBHIH pa3 CHHUH (IoMacTep NOSBUTCS TPETHUM I10 CHETY?

9. (2 6amna) dau psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinute Moy psiaa u cpenHee apudMeTHueckoe psiia.

10. (2 6amna) [Ipu aHaMU3e IICHOBBIX MPEANOYTCHUI KIIUCHTOB TU3AfHEPCKOT0 areHTCTBA OYYEHbBI JaHHBIC, IPEICTABICHHBIC B
TalnuIe: Do KIMSHTOB, TPHOOPETAIOMINX AU3aifHEPCKHE YCIYTH OJMHAKOBOTO Ha3HAUEHMS, HO PA3IMIHON 1ieHsl. Haiitn Mmomy
CIIly4ailHOM BeJIMYUHBI. X — LEHBI IPOJAaBACMBbIX YCIYT.

Tect

BapuanT-1

1. AHpapel BEIOHpaeT TpeX3HaUuHOE YUCiio. HaliuTe BEpOSTHOCTH TOTO, UTO OHO JenuTcs Ha 10.

3. TeneBusop y Komu cnomarncs 1 mokas3pIBaeT TOJIBKO OJIMH CIydalHbINA KaHat. Ko Bkimtogaer Tenesuzop. B 1o Bpems

IO JIEBSITH KaHaJIaM M3 ABaJIATH OJJHOTO MOKAa3bIBAIOT HOBOCTH. HalinnTe BeposiTHOCTH ToTo, uTo Kot monaer Ha KaHaw, Tae
HOBOCTH HE HIYT.

4. Ha tapemnke 20 mupoxkoB: 2 ¢ MscoMm, 16 ¢ kamycToid u 2 ¢ BumrHei. Poma Hayran Beroupaet oquH muposxok. Haiinure
BEPOSATHOCTb TOTO, YTO OH OKAXKETCA C BHIITHEH.

5. B ¢upme takcu B 1aHHBI MOMEHT cB0OOIHO 30 MauH: 3 uepHbIX, 10 xxentbix u 17 3enensix. [1o BEI30BY Bhlexaia
OJTHA M3 MAIlIMH, CIy4aifHO OKa3aBIIascs Omke Bcero K 3akazuune. Halaure BeposTHOCTb TOTO, UTO K HEl MPHEAET 3eJIeHOe
TaKCH

6. B xaxnmoii martugecsaToi 6anke kode coraacHo yCIOBUAM aKIUH ecTh Mmpu3. [Ipu3bl pacnpeneneHsl o 6ankam

cirydaiiHo. Hatamma nokymnaer 6aHKy kKoge B HaJle)Xae BRIUrpaTh mpu3. Haiinure BeposiTHOCTS TOTO, yTo Hatama He HaiineT npu3
B cBOEi OaHke?

7. Tema ¢ manoii pemmiy nokaraTbesl Ha Kostece 0003penusi. Beero Ha konece neBsTHaaAIaTh KaOMHOK, U3 HUX 6 —

cunane, 10 — 3eneHsle, OCcTaIbHBIE — OpamKeBble. KaOWHKY 1Mo odepenu MoAXOIT K aTdopme it nocaaku. Halaure
BEPOSITHOCTB TOTO, 4TO Tema NpOKaTHTCs B OpaHKeBOW KaOMHKe.

8. Y 6abymku; 25 gamiek: 2 ¢ KpaCHBIMHM [[BETaMH, OCTaJIbHBIE ¢ CHHUMH. balymka HanuBaeT Jaii B ciry4aifHO

BBIOpaHHYIO YamiKy. Haliaute BeposiITHOCTD TOTO, UTO 3TO Oy/ET YalllKka C CHHUMH [[BETaMH

9. Ha sx3amene 60 6mneroB, Kocts He Beryumi 3 u3 Hux. Haiiiure BEpoATHOCTB TOTO, YTO €My MOTAJeTCs BBIyUYEHHBII

oner.

10. PonuTenbekuit koMuTeT 3akynit 10 ma3noB yis MOAApKOB JETSIM Ha OKOHYAHUE T0/1a, M3 HUX 3 ¢ MallliHaM# U 7 ¢

BUIaMH TopoJioB. [logapku pacnpenesnsoTes ciydaiiHpIM o0pazoM. Haiinure BeposiTHOCTB TOro, 4To MHUIle JOCTaHETCs MasJ C
MAaIIuHOH.

11. B cpennem Ha 81 KapMaHHBIX ()OHAPUKOB MPUXOIUTCS TP HEUCIIPAaBHBIX. HaliinTe BEpOATHOCTD KYITUTD
paboraronuii poHApHK.

12. B cpemneM u3 kaxaeix 200 MOCTYNHMBIINX B MPOJAXKY aKKyMYJISITOpoB 196 akkymymnaTopos 3apsbkeHsl. Haiiaure
BEPOSATHOCTH TOTO, YTO KYIUICHHBIA aKKyMYJISITOpP HE 3apsKEH.

13. JIluma Haymady BeIOMpaeT ABy3HAYHOE YKCiIO0. HaifinTe BEpOsATHOCTH TOTO, YTO OHO OKaHYMBAEeTCs Ha 9.

BapuanTt-2

1. MakcuM BBEIOHpaeT Tpex3HauHOE YUCII0. HalimuTe BeposSTHOCTH TOTO, UYTO OHO JIeHuTCs Ha 98.

2. TeneBuzop y Bacu cnomarncs 1 mokas3slBaeT TOJIbKO OJUH clydyaliHbIN KaHai. Bacs Bkitouaer tesneBuzop. B aTo Bpems no
OTHOMY KaHAJIy W3 JIBAAIATH OJHOTO MOKAa3BIBAIOT HOBOCTH. HaiinnTe BeposTHOCTH TOro, uTo Bacs monazeT Ha kaHau, rae
HOBOCTH HE UAYT.

3. Ha Tapenke 30 muposxkoB: 3 ¢ MsicoM, 24 ¢ karmycTol u 3 ¢ BunrHel. Jlena Hayran BeiOUpaeT oauH Mupoxok. Haiaure
BEPOSITHOCTb TOTO, YTO OH OKXKETCSI C BUILIHEH.

4. B ¢pupme Takcu B JaHHBII MOMEHT CBOOOIHO 9 MaIuH: 6 4epHbIX, | ykenras u 2 3eneHbIX. 110 BEI30BY BhIeXalia OJTHa



W3 MaIlliH, CIy4aifHO OKa3aBIIasics OJIMKe BCero K 3akazuuile. Haiimure BeposTHOCTh TOTO, YTO K HEHl MPHUEET 3€JICHOE TAKCH.
5. B kaxxnoii TpuanaTh TpeThel 6aHke Kode CoTIacHo yCIOBHUAM aKIMH ecTh pu3. [Ipu3bl pacmpeneneHsl o 6ankam
ciydaitHo. Mama nokynaet 0anky Kode B HaZIekK/Ie BIUTpaTh pu3. HailuTe BeposTHOCTh TOro, 4To Mariia He HaleT npu3 B
cBoeli 6anke?

6. XKopa ¢ mamoii penriIu mokaTaThCcs Ha Kojiece 0003peHus. Beero Ha koyiece naTHaIIATh KAOMHOK, U3 HUX 4 — CHHHE,

10 — 3enenble, OCTaIbHBIC — OpaHKeBble. KaOWHKH 1Mo odepenu moaxoaiT K miardopme s mocaaku. Halimute BeposSTHOCTD
TOro, 4To JKopa MpoKaTUTCS B OpaHIKEBOU KaOMHKE.

7.Y 6abymiku 25 gamrek: 3 ¢ KpaCHBIMH [IBETaMH, OCTaIbHBIC C CHHUMHU. baOylika HaIMBaeT 9ai B ClIy4aitHO

BBIOpaHHYI0 YamKy. Haliure BeposSTHOCTh TOTO, YTO 3TO OYJIET YallKa ¢ CHHUMH IIBETaMU

8. Ha sx3amene 60 6uneros, Ctac He BeIydna 6 U3 HUX. Haliiute BEpOATHOCTh TOTO, YTO €MY ITONAAETCs BEIyUSHHBIN

owuer.

9. PogutenbCKkuii KOMUTET 3aKyTHI 25 Ma3JIoB IS TIOJApKOB JIETSAM Ha OKOHYAHHE ToJa, U3 HUX 24 ¢ MamuHaMu U 1 ¢

BUIoM ropoja. [Tomapku pacnpeenstoTes cirydaiiHbiM 00pa3oM. Haiimure BeposSTHOCTh TOTO, YTO AHJIPIOIIE TOCTAHETCS a3l C
MalIMHON

10. B cpennem Ha 150 kapMaHHBIX ()OHAPUKOB MPUXOAUTCS IBEHAIIATh HEHCTIPABHBIX. HaluTe BEpOSITHOCTh KYTUTh
paboTarommii GoHApHK.

11. B cpenneM u3 kax/aeix 150 MocTynMBIINX B MPOJAKy akKKyMyJISITOpoB 147 akkyMmynaTopos 3apsbkeHsl. Haiinure
BEPOSTHOCTB TOTO, YTO KYIUICHHBIH aKKyMYJIATOP HE 3apsDKEH.

12. Burs Haynady BeIOMpaeT qBy3HayHOE yKcio. Haliaure BEpOsITHOCTh TOTO, YTO OHO HauMHAeTcs Ha 9.

Tect
AKCHOMBI CTEPEOMETPUH
BapuanT 1

Touxa P nexxur Ha npsmoii MN. Ha3zoBuTe niockocTh, KOTOPOI NpUHAAIEKUT TOuKa P.

1) ABC 2) DBC 3) DAB 4) DAC

2
KakuM miockocT M npuHaIexkuT Touka K?

1) ABC u ABD
2) ABD u BCD
3) ACD 1 ABD
4) ABC n BCD

3

Bribepute BepHbIE BBICKAa3bIBAaHUS:

1) JItoGBle TpH TOYKH JIe)KAT B OAHOM IIIOCKOCTH.

2) Ecnu neHTp OKpY’>KHOCTH M €€ TOYKa JISKAT B INIOCKOCTH, TO U BCS OKPYKHOCTb JIEXKHT B 3TOH TIOCKOCTH.
3) Uepes Tpu TOUKH, JISKAITUX HA IPIMOH, TIPOXOTUT TOIBKO OJTHA IIOCKOCTb.

4) Yepes n1Be nepeceKaromuxcsl MpsMbIe MPOXOIUT TIOCKOCTH , U IPUTOM TOJIBKO OJTHA.

OrtBer:
4 BribepuTe HEeBepHBIC BHICKA3bIBAHUA:

1) Ecnu Tpu npsiMBbIe HIMEIOT OOIIYI0 TOYKY, TO OHH JIE)KAT B OHOI IIOCKOCTH.

2) Ilpsimast, mepecekarommasi 1B€ CTOPOHBI TPEYTOJILHHUKA, JIEKHUT B IIIOCKOCTH 3TOTO TPEYTOJIbHUKA.
3) JIBe TIIOCKOCTH MOTYT UMEET TOJIBKO JIBE OOIITHE TOUKH.

4) Tpu nonapHo nepecekarolnecs B pa3HbIX TOYKax IPsIMBIE, JIEKaT B OTHON IJIOCKOCTH.

Ortger:
5 Hazosure nipsimyto, 1o KOTOpoit nmepecekatorcs miockoct A1BC u A1AD.

1) DC 2) A1D1
3)D1D 4) D1C
6 Hazosure nipsimyto, 1o KoTopoi nmepecekatorcs miockocta DCC1 u A1AD.

1) DC 2) A1D1
3)DID 4) DIC

7
IIpsmeie AB u CD nepecekatorcs. Uepes npsimyro AB npoBenena miockocts. HazoBure nuHMIO nepecedeHus JaHHOM

IUIOCKOCTH ¢ MI0cKocThi0o BCD.

1) AC2) AB 3) BC4)BD



8 IIpameie AB u CD nepecekatotcs. Uepes Touku B u D nposenena miockocts. HazoBure nuHMIO epecedeHus JaHHOM
IUIOCKOCTH ¢ MI0CcKOCThI0 ACD.

1) AC2) AB 3) BC 4) BD
AKCHOMBI CTEPEOMETPUU
BapuanT 2

1 Touka P nexwut Ha npsimoit MN. HazoBute miockocTs, KOTOpOW MPUHAIJICKUT TOUKa P.

1) ABC 2) DBC 3) DAB 4) DAC

2
Kaxum rockocTsiM npuHaAISKUT Touka F?

1) ABC u ACD
2) ABD u BCD
3) ACD 1 BCD
4) ABC u BCD

3

BriOepute BepHbIE BHICKa3bIBAHUS:

1) JTtoObIe ueThipe TOUYKH JIe)KAT B OJJHOH IIOCKOCTH.

2) Yepes npsMyro U HE JeXKAaIIyI0 Ha HeHl TOUKY IPOXOAUT TONBKO OJHA INIOCKOCTb.

3) Ecnu Tpu TOUKH OKPY>KHOCTH JISKAT B IJIOCKOCTH, TO U BCS OKPYKHOCTD JIEKHUT B 3TOI IMIIOCKOCTH .
4) JIBe MIOCKOCTH MOTYT HMETh TOJIBKO OJIHY OOLIYIO TOUKY.

OTBeT:
4 BriOepuTe HEBEPHBIC BHICKA3BIBAHU:

1) /IBe OKpy>KHOCTH, UMEIOIIHE OO IIEHTp, JIeXKaT B OJHOH IJIOCKOCTH .

2) IIpsimast, mpoxoasiiast Yepe3 BEepIINHY TPEeyroidbHUKA, JIEKUT B TUIOCKOCTH 3TOTO TPEYTOJIbHHUKA.
3) Tpu BepIIMHBI TPEYTOIbHUKA IPUHAJIEKAT OJHON INIOCKOCTH.

4) Yepes nBe nmapauiesIbHbIE MIPSIMBIE TPOXOIHUT IFIOCKOCTD , X TIPUTOM TOJIBKO OJIHA.

OrtBer:
5 HazoBure npsiMyto, o koTopoii nepecekatorcs mockoctu DCC1 u A1BC.

1) DC 2) A1D1
3)DID 4) DIC

6
HazoBure npsamyro, mo kotopoii nepecekatotcs miockoctu ABC u C1CB.

1) BC 2) BICI
3) A1B 4) BIB

7
IIpsimere AB 1 CD nepecekatorcs. Yepes npsimyio CD npoBenena mrockocTs. Ha3oBuTe THHUIO TTepecedeHus] TaHHOH
IUIOCKOCTH ¢ TockocThro ABC.

1) CD 2) AD 3) BC4) BD
8 ITpsamere AB u CD nepecekatotcst. Uepes Touku A u D mpoBezneHa miockocTs. Ha3zoBuTe TuHHIO IepecedeHus JaHHOH
IUIOCKOCTH ¢ TIockocThio BCD.

1) AC2) AD 3) BC4) BDT

Tect

TTapannenpbHOCTh MPAMBIX U TUIOCKOCTEN

Bapuant 1

1 Touku M, P, K — cepeauns! pedep DA, DB, DC Terpasnpa DABC. Ha3zosute npsimyto, napajuienbHy0 INIOCKOCTH
FBC.

1) MP 2) PK 3) MK 4) MK u PK



2
ABCDAI1BICIDI1 — npsmoyronsHbIi apamtenenunen. Kakas u3 npsMbix napamiensHa miockoctd A1BICI ?

)a2)b3)p4)m

3
B terpasnpe DABC BK = KC, DP = PC. IInockoctu kakoii rpanu napauiensHa mpsmas PK?

1) DAB 2) DBC 3) DAC 4) ABC
4 BriOepuTte BepHbIC BEICKA3bIBAHUS:

1) /IBe mpsiMbIe B IPOCTPAHCTBE HA3BIBAIOTCS TAPAIUICIHHBIMI, €CITH OHH HE ITePeCceKatoTCs.

2) Eciiu oiHa 113 BYX MapauIeIbHBIX MPSMBIX MapajuieibHa INIOCKOCTH, TO IPyTas IMpsMasi TM0O0 Tak ke eil mapasuienbHa, JTH0o
JIE)KUT B 3TOU IIIOCKOCTH.

3) CymecTByeT Takas npsiMasi, KOTOpas JISKHUT B ITIOCKOCTH U MapajlieNibHA MPSMOH, MepeceKaroniell JaHHYIO TIOCKOCTb.

4) CxpelmprBaromyecs npsMble He IMEIOT OOIIUX TOYCK.

Ortser:
5 Touku A, B, C u D — cepenunsl pebep npsiMOyTrojbHOTO
napasuieniennnena. HazoBure nmapanensbHbIe IpsIMBIE.

Dalln2)alb
3)blicdalc
6 Touku A u D — cepenuHsl pedep napamienenunena. Beioepute BepHble BEICKa3bIBAaHUS:

1) Ipssmere CD 1 MN ckpenuBaroniiecs.

2) IIpsimbie AB 1 MN Jniexxat B 0JHOI MIIOCKOCTH.
3) [Ipssmere CD 1 MN nepecekarorcsl.

4) IIpsimbie AB u CD ckpenuBaromuecs.

OTBeT:

7
OHpeZ[CJ'II/ITG B3aMMHOC PACIIOJIOKEHHUE ITPAMBIX.

1) a u b — mepecekarommecs mpsMbIe

2) a u b — mapasienabHbIe MPSIMbIC

3) a u b — ckpemuBaromyecs MpsMbIe

8 Omnpexnenure B3aUMHOE PACIOIOKEHHUE MPIMBIX.

1) a u b — mepecekarormecs npsMbie

2) a u b — mapauieIbHbIC IPSIMEIC

3) a u b — ckpemuBaroIrecs NpsiMbie

9 Tpeyronsnuxku ABK n ABF pacnonoxensl Tak, uto npsmsle AB u FK ckpemubarorcs. Kak pacnonosxeHs! npsimbie

AK u BF?

1) oHHM MapaJUTeIBbHEI 2) CKPEIUBAIOTCS 3) TIepeCceKaroTCs

10 B tetpasape DABC AB = BC = AC =20; DA = DB = DC = 40. Uepes cepeauny pedpa AC MI0CKOCTh, MapajlieTbHas
AD u BC. HaiinuTe nepumeTp ceueHusl.

OtBer:

[TapannensHOCTs IPSAMBIX U TUIOCKOCTEN

BapuanT 2

1 Touku M, P, K — cepeauns! pedep DA, DB, DC terpasnpa DABC. Hazosure npsimyto, napamieiabHyO IUIOCKOCTH
FAB.

1) MP 2) PK 3) MK 4) MK u PK

2
ABCDAI1BICIDI1 — npssmoyrofsHBIN apauienenunen. Kakas u3 npsMbIx napamuienbHa miockoctd A1AD?

)a2)b3)p4)m

3
B rerpasnipe DABC AM = MD, AN = NB. IInockocTu kakoii rpaHu napajuieibHa npsmas MN?



1) DAB 2) DBC 3) DAC 4) ABC
4 BriOepuTe BepHbIC BEICKA3bIBAHUS:

1) [MapamiensHbIe MIPSMBIC HE UMEIOT OOIINUX TOYEK.

2) Ecnu npsimast mapauiesibHa TAaHHO#H IIIOCKOCTH, TO OHA MapayiesibHa 000 MpsMOi, Jiexalieil B 3TOH MIOCKOCTH.

3) Ecnu npsiMast napaJuienbHa JMHUK epeceueH s ABYX IUIOCKOCTeH 1 He PUHAJICIKUT HU OJJHOW U3 HUX, TO OHA MapaeibHa
Ka)XJIO¥ U3 ITUX IUIOCKOCTEH.

4) CymecTByeT napajuieeuIe]l, y KOTOpOTo BCE YIIIbI IpaHe OCTphIC.

OrtserT:
5 Touku A, B, C u D — cepeannsl pebep npsiMOyTrojIbHOTO
napannenenunena. Hazosure napaienbHble IpsMBIE.

Dalln2)allb
3)blicdalc
6

Touku A u D — cepenunsl pedep napauienenumnena. Beioepure BepHbIe BBICKa3bIBAHMUS:

1) Ipssmere CD 1 MN mepecekaroTcs.
2) IIpssmbie AB 1 MN cKpeImuBaroImuecs
3) [Ipsimeie AB u CD napaniensHsbie.
4) TIpssmbie AB 1 MN niepecekaroTcst

OTBeET:

7
Onpez[em/ITe B3aMMHOC PacCIIOJIOKCHHUEC IIPAMBIX.

1) a u b — mepecekarommecs mpsMbie

2) a u b — mapasenbHbIe IPSIMbIe

3) a u b — cKkpemuBaroImuecs MpsMbIe

8 Touku A u B — cepenunnl pedep napamienenunena. Onpeaenute B3aUMHOE PACTIOIO0KEHHE MPSMBIX.

1) a u b — mepecekarormecs npsMbie

2) a u b — mapaieIbHbIE IPSIMEIC

3) a u b — ckpeuMBarorecs NpsMbie

9 IBa paBHOOenpeHHBIX TpeyrompHuka ABC u ABD ¢ o0mmmM ocHOBaHeM AB pacronoskeHs! Tak, uto Touka C He
nexuT B mockoctd ABD. Onpenennrte B3aMHOE pacioyioKeHHUE IPSMBIX, COJIEPKAIINX MEIHaHbI TPEYTOJIEHUKOB,
npoBeeHHbIX kK ctopoHam BC u BD.

1) oHHM mapasuIeIbHBI 2) CKPENUBAIOTCA 3) IepeceKaoTcs

10 B rerpasape DABC AB =BC = AC = 10; DA = DB = DC = 20. Yepe3 cepenuny pedpa BC miockocTs, mapasmienpHas
AC u BD. Haiigute nepumeTp cedeHus..

OtBer:

Tect

IlepneHauKyIAPHOCTD NPSAMBIX U INIOCKOCTEN
Bapmnanr 1

1 Yepes cropony AB Tpeyronsauka ABC npoBeneHa MI0CKOCTh, IEpIEeHANKYIsApHasd k ctopoHe BC. Onpenenure Bua
TPEYTOJIHIKA OTHOCUTEIBHO YTIIOB.

1) ocTpoyTONBHBIN 2) IPSAMOYTOIBHBIHN 3) TyIOYTOIBHBINA
2 Tpeyronsuuk ABC — npaBunbsaelid, O — neHTp TpeyroiabHuka. PaccrossHue oT Touku M 10 BepiuHbl A paBHO 3.
Haiinute BBICOTY TpEyTOJIbHUKA.

OrtserT:
3 ABCD — napannenorpamM;  Hailinute nepumerp napanienorpamma.

1)202)253)404)60
4 Yepes BepmuHy A Tpeyronbarka ABC mpoBeneHa mioc—KocTh o, napamiensHas BC. Paccrosaue ot BC no
TIOCKOCTH o paBHO 12. Haiinure paccTosiHie OT TOUKH nepeceueHus: Me—auaH tpeyroisHuka ABC 1o 310l miockocTu.

1)82)63)124) 18
5 BeicoTa pom6ba paBHa 12. Touka M paBHOyJaJIeHa OT BCEX CTOPOH poM0Oa U HAXOAMUTCS Ha PACCTOSIHAH, PABHOM 8, OT
€ro miockocTu. Yemy paBHO paccTosiHUE TOYKU M 10 CTOpOH pomba?



Ortger:
6 Hapucynke Hatiaure yron mexmay MC u miockocteio AMB.

1) 300 2) 600 3) 900 4) 450
7 BI)I6epI/ITe BCPHBIC BbICKAa3bIBaAHUA:

1) [Ipsimas nepecekaeT napaienbHbIe IOCKOCTH MO/ Pa3HBIMU YTIaMH.

2) JIBe npsMeble, MEPICHINKYISIPHBIC K OAHON TUIOCKOCTH, TTapaJUIeIbHBI.

3) nvHa neprneHAuKyJisipa MeHbIIE IIMHbI HAKJIOHHOM, MPOBECHHON U3 TOM e TOUKH.
4) IBe CKpeIIuBArOIINECs MPSIMBIE MOTYT OBITh TIEPIICHANKYIIIPHBIMH K OJTHON TJIOCKOCTH.

OtBer:
8 Otpe3ok AB ynmpaercs koHIamu A u B B rpanu npssMoro JByrpaHHOro yria. Paccrosaus ot Touek A u B o pebpa
paBHBI 1, a ;uiHA oTpe3ka AB paBHa 3. Haiinute amuHy MpO—eKIIMK 3TOTO OTpe3Ka Ha pedpo.

1)22) 3)34)
9 B terpasipe DABC AO mpecekaer BC B Touke E;  Haiinure

H32) 3) 4
10 Ipsamoyronsauk ABCD u napamenorpamm BEMC pacnio—oskeHbI Tak, 4TO WX TUIOCKOCTH B3aUMHO
nepneHauKynsapHel. Haitnute yrom MCD.

1) 900 2) 600 3) 300 4) 450
[lepneHANKYIIPHOCTD NPSAMBIX U INIOCKOCTEH
BapuanT 2

1 Yepes cropony AD napamnenorpamma ABCD, npoBeneHa m10cKoCTb, EpHeHIUKYIsipHas Kk cropore DC.
Onpenenure Buj Tpeyroasauka ABC.

1) ocTpoyronbHEIN 2) NPAMOYTOIBHBIN 3) TyNOYTOJIbHBINA
2 Tpeyronbsauk ABC — npaBunbHbii, O — LIEHTp TpeyroyibHUKa.  BpicoTa TpeyrosibHuka paBHa 3. Haiinure paccrosiHue
OT TOYKH M 10 BEPIIUH TPEYTOJIbHHUKA.

OTBeT:

3
ABCD — napaienorpamym;  Haiigure BD.

1)202)153)404) 10
4 Yepes BepmnHy A Tpeyronbarka ABC mpoBeneHa mioc—KocTh o, napamiensHas BC. PaccTosHue ot Touku
nepeceye—HUsl MeauaH TpeyronbHuka ABC 1o sToi miiockocT paBHO 4. Ha kakoM paccTOsiHMM OT IUNIOCKOCTH HaxoauTcst BC?

1)82)63)124) 14
5 Touka P ynaneHa oT Bcex CTOpPOH poMOa Ha paCCTOSIHUEY PAaBHOE , M HAXOJUTCS OT €r0 MIIOCKOCTU Ha PACCTOSTHUU
paBHoM 2. Uemy paBHa cTopoHa pomba, eciu ero yroia 30°?7

Ortger:
6 Ha pucynke  Haiigure yron mexay MC u mockocteio AMB.

1) 300 2) 600 3) 900 4) 450
7 BI)I6epI/IT€ BCPHBIC BbICKA3bIBAHUA:

1) Yron mexay npsiMOi 1 TUTIOCKOCTBEO MOKET OBITH He 0oJbiie 900.

2) JIBe TIOCKOCTH, IEPICHINKYJIIIPHBIE K OJJHOM MPSIMOH, TEePeceKaroTCs.

3) Jlnuna neprneHuKyJIsipa OoJIbIe JUIMHBI HAKIIOHHOM, TPOBEICHHON U3 TOH YK€ TOUKH.
4) JInaroHayb MpsIMOYTOJIBHOTO TIapajuieienunena 6obine 1r00ro u3 pedep.

OrtserT:
8 Otpesok AB ynmpaercst konnamu A u B B rpanu npsimoro 1ByrpanHoro yria. Paccrosiaust or Touek A u B no pedpa
paBHBI 2, a JyInHa oTpe3ka AB paBHa 4. HaiinuTte aimuHy MpoO—€KIIHMK 3TOTO OTpe3Ka Ha pedpo.

1)32) 3) 4
9 B rerpasape DABC ocnoBanue ABC — nmpaBunbHblil Tpe—yronsHuk. Bepmuna D npoenupyercs B ero uentp O.
Hatinu—re yron mexay miockoctsio ADO u rpansio DCB.

1) 300 2) 600 3) 900 4) 450
10 Tpeyronsuuk AMB u npsmoyronsauk ABCD pacnonoxe—HbI Tak, YTO UX IUNIOCKOCTH B3aUMHO NEPHIEHAUKYIISPHEI.
Hati—nmure vrom MAD.



1) 900 2) 600 3) 300 4) 450

OcHoBbI TpuronomMeTpun. TpuroHomMeTpuieckue GyHKIHH

TeopeTtnueckue BOIPOCHI:

1. Yemy paBeH yrona B OUH paguaH?

. B Kakux 4eTBepTIX TPUTOHOMETPHUUECKOTO Kpyra QYHKIHS y=SinX IPUHUMACT ITOJIOKUTEIIbHBIC 3HAYCHNUS ]
. B kakux 4eTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (pyHKIHUS y= COSX IPUHUMAET OTPHULIATEIbHbIC 3HAYCHUS?
. Iponomwxkure onpenenenne: «CHHYC OCTPOTo yriia — 3T0...».

. [Ipopomxkute onpeneneHue: «KocuHyc 0CTpOro yria — 370...».

. IIponomxkure onpenenenne: « TaHreHe OCTPOro yria — 3T0...».

. ChopMymupyHTe OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIESCTBO.

. Uemy paBHO npousBeieHue tgx*ctgx?

. Uemy paBeH sin(2x)? ChopMyIupyHTe TPaBUIO BEITHCICHUS.

10. Yemy paBeH cos(2x)? ChopMynupyiTe NpaBuiio BEIYUCICHUS.

11. Tlepeuncnute TpUTOHOMETPUUCSCKUE (DYHKINH, YKAKUTE UX TCPUOIBI.

12. Yemy paBeH nepuop GyHKIHH y=cos(4x)?

13. eMy paBeH Mepuo QYHKIMH Y=c0S(X/4)?

14. Onpenenute obnacth 3HaUeHHUs HyHKIMU y=3c0s(5X)?

15. Tlepeuncnute crmocoObl PEIICHNS TPUTOHOMETPHUYCCKUX YPAaBHCHHH.

16. PackpoiiTe anroput™ perieHns 0JHOPOAHBIX TPHTOHOMETPUUYECKUX YPaBHEHUI IEpPBOTo MOpPsIKa.

17. PackpoiiTe anroput™ perieHns: OJHOPOIHBIX TPHTOHOMETPHUYECKIX YPaBHEHUI BTOPOTO MOPSIIKA.
KoHnTponbHas pabora.

1.(1 6amm) B A AB AABC? ABC cosC= AC. Kakas u3 cropoH sBisercs runoteny3oii A) AB; b) AC; B) BC; I') CB.
2. (1 6amn) YrioM kakoif yerBepT siBistercs yron 0=410°?A) I; b) II; B) IIL; I') IV.

3. (1 6amn) Kakue u3 ¢pyHKIuUi sSBisroTcs 4€THBIMUA? A) y=sin X; b) y=cos x; B) y=tg x; I') y=ctg x.

4. (1 6ann) [epuon ¢pynknuu y=sinx?A) n/2; b) 2x; B) 4n; I') m.

5. (2 6anna) Beraucnure: sin 2+ cos . 2

6. (2 6anna) Haligute 3HaueHUE BBIPAKECHUS 4arccosV2 - 4arcsin(— 222

7. (2 6anna) Haifmute 3HaUeHUE BRIpaXKeHUS |

8. (2 6ayna) Pemmte ypaBHEHHE COS X = KOPEHb YPaBHEHUS. . 3aNUIINTE HAMMEHBIIUHN TOJIOKUTEIbHBIHN 2
9. Penmnte ypaBHeHHE sin2 X - 4 sin X + 3 =0.

10. IMocTpoiite rpaduk TpUroHOMETpUIECKON QyHKIMHN y=2 sinx

Tect

[IpeoOpazoBaHie TPUTOHOMETPUIECKUX BBIPAKECHHI

Bapuanr 1

O 0 3O D K~ WD

Al. HaiinuTe 3Hau€HUE BBIPAXKEHUS:
Iy 2) 3) 4

A2. Beruuciure:

) 2) 3)0,54)

A3. Beruuciure:

Iy 2)0,53) 40

A4. Yrpoctute BbIpak€HUE:

H 2) 3) 41

AS. Yrpoctute BeIpakeHHE:

) 2) 3)0;4) .

A6. Beraucnure:

1)02)-13)24)1

A7. HaiinuTe 3Ha4eHHE BBIPAKCHHUS:
1)12)23)04)-1

AS8. Yrpoctute BbIpakeHHE:

D 2) 3) ;4

A9. Haiinute 3Ha4eHHE BBIPAKCHHUS:
1) 2)73)-74)

A10. Hafigute 3HaueHUE BHIPAKCHHUS:
1) 0,25 2) 4 wim 0,25 3) -0,25 4) 4

IIpeobpa3oBaHne TPUTOHOMETPUICCKHUX BBIPAKCHUN
BapuanT 2

Al. HaiimuTe 3Ha9eHNE BBIPAXKCHIS:
2 3) 4

A?2. HaitnmuTe 3HaYCHUs BBIPAKCHHS COS20, - SIn20, , €CIU tgo=2.



1)1;2)-1;3);4)
A3. Yrpocrtute BeIpakeHue 6,8 + 2cos2X, eCim sinX = .
1)8,3;2)7,8;3)6,8;4) 9,3.

A4. Beruuciure:
1)3;2)3;3)1,5;4)

AS. Yrpoctute BeIpakeHne 6cos2a — 5 —3cos2a.
1)1;2)23)-2;4)-5.

A6. YrpocTuTte BeIpakeHUE
1) -20,6; 2) -16,4; 3) -19,4; 4) 6¢cos20-22,4.

A7. Yupoctute BeIpakeHue 7,4 - tg2a, eCim cosa= .
1)17.4; 2)4,4; 3) -0,6; 4) -2,6.

AS8. Ynpocrtute BelpakeHHE , eciu tg X = 4.
1)5;2)10; 3) 17; 4) 34.

A9. Haiinute 3HaueHHE BBIPAXKECHUSA

1) 52)1+3);4)
A10. YopocTure BBIpaXeHHE: , eCIH .
1)2;2)4;3) 1;4) 2tg2 o.

Tect

TpuroHomeTpuueckue GyHKIUH

Bapwuant 1

Al. HaiinuTe 3HaUeHNE BBIPAXKECHHUSI:

n 2 3) 4

A2. HaiinmuTe 3HaUe€HNE BBIPAXKESHUSI:

Iy 2) 3)14)-1

A3. HaiinuTe 3HaU€HUE BBIPAXKECHUS:

Iy 2) 3) 4

A4. HaiinuTe 3HaU€HUE BBIPAXKECHUS:

Iy 2)-13) 4)1

AS. Yrpoctute BhIpaXeHHE:

I 2) 3) 4

A6. Kakumu cBoiicTBamu o0nagaet QyHKous 7

1) HeueTHas1, meproANYecKas 2) HU YeTHAas HU HeUeTHas, HeIepHOANIecKas
3) yeTHast, HepruoIUeCcKas 4) HU YeTHAsS HU HEYETHAs, IePUOINIecKas
A7. HaiinuTe HaMMEHBIINH TOJI0XKUTEIBHBIN TepHo ] yHKITHH
1)12)303) 4)

AS8. Haiimute HanMeHbIlee 3HaUeHNE QYHKIIUM  Ha OTPE3Ke

I 2) 3)-14)

A9. Kaxkast u3 Touek MpuHaIJIeKNT rpadhuky GQyHKIUH  ?

H 2 3) 4

A10. Kakas u3 Touek He MPUHAMISKUT Tpaduky QyHKIUH ?
H 2 3) 4

B1. CkonbKoO 1IEJBIX YUCEeN U3 IIPOMEXKYTKa  NPHHAUISKUT 001acTu onpenesieHus GyHKkumuu 7
Bapmuanr 2

Al. HaiimuTe 3HaYeHNE BBIPAXKECHUSI:

n 2) 3) 4

A2. HaiimuTe 3Ha9eHNE BBIPAXKECHISI:

H 2) 3)14)-1

A3. HaiimuTe 3HaUeHWE BBIPAKCHHS: .

H 2) 3) 4

A4. HaiimuTe 3HaUCHUE BRIPAKCHHS: .

1 2)-13) 41

AS. YrpoctuTe BBIpaKeHHE

1) 12) 2cosx 3) 4) cosx+ sinx

A6. Kaknmu cBoiicTBamu obsagaetr GyHKIUA y = 3X + COS X.

1) HeueTHas1, meproOANYECKas 2) HU YCTHAS. HU HCUCTHAS, HETICPHOANICCKAsT
3) yeTHas, nepuoaAnUecKas 4) HA YeTHas HU HEUETHAs IIepHoInIecKas
A7. HaiiiuTe HAMMEHBIIUH MOJI0XUTENbHBIN Nepros GyHKIUH y = 2sin .



1)6112)3013) 4)

A8. Haiimute HanbombIiee 3HaUeHNUE (QYHKITUH HA OTPE3KE .
1)2)3)4)

A9. Kakast u3 Touek NpuHAJICKUT TpaduKy GyHKITUH ?
1)2)3) 4)

A10. Kakas u3 Todek He NMPUHAIICKHT IpaduKy QyHKITUH ?
1)2)3)4)

B1.CkoabKO 1ENBIX 9HceN U3 MPOMEKYTKa PUHAIICKUT 00JIACTH onpeneiacHus GpyHkaun ?
IIpocMoTp coaepKUMOTO JOKYMEHTA

«Tect 1 TpuroHoMmerpudecknue QyHKITUI

Tect

Tpuronomerpuueckue GpyHKINHA

Bapmnanr 1

Al. HalimuTe 3HaueHNE BBIPAKEHUS:

H 2) 3) 4

A2. HalimuTe 3HaUY€HHUE BBIPAXKEHUS:

H 2) 3)14)-1

A3. HalimuTe 3Haue€HHE BBIPAXKEHUS:

Iy 2) 3) 4

A4. HalimuTe 3HaUYC€HHUE BBIPAKEHUS:

) 2)-13) 41

AS5. Yopocrture BeIpakeHHUE:

Iy 2) 3) 4

A6. Kaknmu cBoiicTBamu obnagaet GyHKus ?

1) HeueTHas, meproANYecKas 2) HU YeTHas HU HeUeTHas, HelepuoAndecKas
3) yeTHast, nepHoOUECKast 4) HU YeTHAsd HU HeYeTHasl, IepuondecKas
A’7. HaiimuTe HAUMEHBITUH MTOJIOXUTEIbHBIA MEPHO (YHKIHH
1)[12)3003) 4)

A8. HaiimuTe HanMeHbIIIee 3HaUeHNE GYHKIIUH ~ Ha OTPE3Ke
) 2) 3)-14)

A9. Kakas u3 Touek MpuHAIJICKAT TpaduKky GyHKIUH ?

I 2) 3) 4

A10. Kakas u3 ToYek He IpUHAIICKUT TpaduKy QyHKIHA ?
I 2) 3) 4

B1. CkonbKO 1I€JIbIX YUCEeN U3 IIPOMEKYTKA — NPHUHAUISKUT 00IacTh onpenesieHus: QyHKIIUU
Tect

Tpuronomerpudeckne GyHKIUH

BapuanT 2

Al. HaiinuTe 3Hau€HHE BBIPAXKECHUS:

Iy 2) 3) 4

A2. HaiinuTe 3HaU€HUE BBIPAXKEHUSL:

H 2) 3)14)-1

A3. HaiinuTe 3Hau€HUE BBIPAKEHHUS: .

Iy 2) 3) 4

A4. HaiinuTe 3Hau€HUE BBIPAKEHHUS: .

) 2)-13) 4)1

AS. Ynpocrtute BbIpakeHUE

1) 1 2) 2cosx 3) 4) cosx+ sinx

A6. Kakumu cBoiicTBamu o0nanaetr GyHKIus y = 3X + oS X.

1) HeueTHas1, meproANYecKas 2) HU YeTHAs HU HeUETHAs, HeTIePHOANIecKast
3) yeTHast, HepuoIUecKas 4) HU YeTHAs HU HEYETHAs IEPHOANICCKasT
A7. Haiinnte HaMMEHBIINH TIOJIO0KATEIBHBIN TIepro ] GyHKIwH y = 2sin .
1)6L12)3013) 4)

AS8. Haiimute HanbombIiee 3HaueHNUE QYHKITUH HA OTPE3KE .

1)2)3)4)

A9. Kakast u3 Touek NpuHAJICKUT TpaduKy GyHKITUH ?

1)2)3) 4)

A10. Kakas u3 Todek He MPUHAICKHAT Trpaduky QyHKIUA ?

1)2)3)4)

B1.CkoabKo 1EeNbIX 9rces U3 MPOMEKYTKa PUHAIICKUT 00JIACTH onpeneiacHus GpyHkmaun ?

Tect 3
TpUrOHOMETPUYCCKUE YPABHEHHUS
BapuanT 1

Al. Pemute ypaBHEHHE:!
) 2)(-I)n 3) 4)



A2. Beruuciure:

A3. Pemute ypaBHEHHE:!

H 2) 3) 4

A4. Haiinute cymMmMy KOpHe# ypaBHeHus sin2x —4sinx = 5 Ha npoMexyTtke [-p;2pl. 1) ;2) p; 3) 2p; 4) -p.
AS5. Pemnte ypaBHeHue:

A6. Pemmute ypaBHeHHE:

1) x=n+pk, ki Z 2) x=+pk, ki Z 3) x=2pk, ki Z 4) x=n+2pk, ki Z
A’7. Pemnte ypaBHeHueE:

D :2) ;3) ;4)

A8. Briuucnure:

A9. Pemmute ypaBHEeHHE:

H 2) 3) 4

A10. Hafigute cyMMy HaMMEHBIIIETO TTOJIOKUTEIBHOTO U HAMOOJIBIIIETO OTPUIIATEILHOTO KOPHEH YPpaBHCHHUS
) 2) 3) 4

Tect

TpuroHoMeTpuIecKue YpaBHEHHS

Bapuant 2
Al. Pemute ypaBHeHue: cos2x = 0.
H 2) 3) 4

A2. Beruucnure:
A3. Pemure ypaBHeHue:

A4. Haiimute cyMMy HaUMEHBIIETO MOJOKHUTEIEHOTO W HANOOJIBIIETO OTPUIATEIIFHOTO KOPHEH ypaBHEHHS
1)-12)13)24)0
AS5. Pemute ypaBHeHue:

A6. Pemiute ypaBHeHue: X R
1) x=n+27nk, kI Z; 2) x=-nk, kI Z; 3) x= - +nk, kI Z; 4) x=27k, kI Z.
A7. Pemnte ypaBHeHHE: . 1) 2)

[IpousBoaHast n nepBoodpazHas GpyHKINN

TeopeTuuecknue BOIPOCHL:

. Iponomwxkure onpenenenne: «IIponsBoanas — 3to...».

. PackpoiiTe reomeTpuiecKkuii CMbICI MPOU3BOIHOM.

. PackpotiiTe hmuzndeckuii CMBICI TIPOU3BOIHOM.

. [lepeuncnure mpaBmiIa BEIYUCICHNS TIPOU3BOIHBIX.

. UeMy paBHa IpOU3BOIHAS CTCIICHHOH (QyHKITHI?

UemMy paBHa IPOU3BOHAS TPOU3BEACHUSA?

. Uemy paBHa MPOM3BOAHAs YaCTHOTO?

. UeMy paBHa IPOU3BOIHAS CIIOKHON (DYHKIUHU?

. CchopmynmpyiiTe NpU3HAK BO3pacTaHUs QYHKIHH.

10. Chopmynupyiite npru3HaK yObIBaHUS QYHKITHH.

11. ChopmynmpyiiTe IpU3HAK TOYKH MakcuMyMa (OyHKIUH.

12. Chopmynupyiite npu3HaK TOYKH MUHAMYMa (DyHKITHH.

13. CocraBbTe alNropuT™ pelIeHHs 33/1a4 Ha HaX0XK/JICHNS] HanOOJIbIIero 1 HAMMEHBIIETro 3HaYeHHs (GYHKIMN Ha oTpe3ke? 14.
CocTaBbTe aNrOpUTM HCCIIEAOBAHUS U IIOCTPOEHUS rpaduka GyHKINU C TOMOIIBI0 TIPOU3BOAHOM.

15. TIponomxkure onpenenenue: «Oynkims F(X) Ha3pIBaeTCs ...».

16. PackpoiiTe reoMeTpHUUECKUIl CMBICT OIPEAEICHHOTO HHTETpaa.

17. IIponomxkure onpenenenue: «KpruponuHeHas Tpanenus — 3T0...».

18. Chopmynupyiite hopmyny Hetorona-Jleiibuuia.

19. B gem 3akirouaercst 00N BUJI BCEX MEpBOOOPA3HBIX?

20. ITepeuncnure mpaBuiIa BEIYHCICHNS HHTETPAIIOB.

Konrponbnas padora

1. (1 6amn) Yemy paBua nmpousBogHas pyHkmn y=2x3 ?A) y'=5x; B) y'=6x; B) y'=6;T) y'=6x2 .

2. (1 6ann) Io kako# u3 hopmyI1 BBIYMCIIETCS MPOU3BOAHAS yacTHOTO? A) (ut+v) =u’+v’; B) (uv)'=u'v+uv’; B)u "u'v—uv’ ; I)(f
(g(x) =f"(gx)*g'(x). () =vv2

3. (1 6amn) Pemnre ypasuenue f'(x)=0, ecnu f(x)=3x2 — 6x +4. Beibepure otBet. A) 1; ) -1; B) 4; ') -4.

4. (1 6amr) O6mmit BuI Beex mepBooodpasubix i f(x)=sinx? A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-
tgx+C.

5. (2 6anna) MatepuaabHas TOYKA JABIKETCS TPSIMOJIMHEHHO 110 3aKOHY (TZIe X — PAacCTOSHUE OT TOYKH OTCYETa B METpax, t —
BpEMs B CEKyH/1aX, U3MEPEHHOE C HayaJla JIBIKeHHUs ). B kakoit MOMEHT BpeMeHH (B CeKyH/aX) ee CKOpOCTh Oblia paBHa 5 M/c?
7.(2 6amna) Pemure HepaBeHCTBO: X 2 -16 <0

OO AW~



Tect
IIpousBoanas
Bapuant 1

Al. Haiinute npou3BoHy 0 (QyHKIUH
1) 12x2 2) 12x 3) 4x2 4) 12x3

A2. Haiimute mpou3BOAHYIO (QYHKITUH
1)-52)113)64) 6x
A3. HaiimuTte mpou3BOAHYIO (QYHKITUH

H 2) 3) 4
A4. Haiimute mpon3BOAHYIO (QYHKITUH
H 2y 3) 4

AS. Haiinute npou3BOAHYy 0 (QyHKIUH

H 2) 3) 4

A6. Boruncnure 3Ha4eHUE NPOU3BOIHOM (QDYHKIMK B TOYKE X0=2.
1)102)123)84)6

A’7. Haiimute mpou3BOAHYIO (QYHKITUU
H 2) 3) 4

AS. BeruucnuTe 3HaYCHUE MPOU3BOAHON QYHKIIMM B TOUYKE X0= 4.
1)212)243)04)3,5

A9. Brruuciinre 3HaYCHHE MTPOU3BOTHON (HYHKIIUH
BTOuke .1)22) 3)44)

A10. Hatigure mpou3BOIHYIO QYHKIIHH

H 2) 3) 4

B1. Beruucnure 3HaueHne MPOM3BOAHON QYHKIIMKM B TOYKE X0= 20.
B2. Haiiaure 3HaueHue X, IPU KOTOPBIX MPOU3BOAHAS GyHKIUK  paBHa 0.

IIpousBonnas
BapuanT 2

Al. HaitmuTe mpou3BoIHY0 (hYHKIIHH
H 2) 3) 4

A2. HaitnuTe pou3BoIHYO (hYHKIIHH
1)72)123)-54)-5x

A3. Haiinute npon3BoHy10 QyHKINH
H 2) 3) 4

A4. Haiinute npon3BoHyI0 (QyHKINH
D 2) 3)4

AS. Haiinure npon3BoHyto QyHKINY .
) 2)3)4)

A6. Brruncnure 3Ha4eHUE IPOU3BOIHOM (DYHKIIMH B TOUKE X0=2.
1)132)33)84)27

A7. Haiinute npon3BoIHY0 QYHKIUH .

1)2)3)4)

AS8. Beruuciure 3Ha4eHIE MPOU3BOTIHON (DYHKIIUU B TOUKE .
1)-472)-493)474) 11,5

A9. Boruncnure 3Ha4eHUE IPOU3BOIHON (QyHKIMH

BTOUKe . 1) 2 2) -13)-24)

A10. Haligure npou3BOAHYIO (QYHKIHH .

1)2)3)4)

[IpuMeHeHHs: TPOU3BOHOM K MCCIIEA0BaHUIO (DyHKIMI

BapuanT 1

Al. YKaxuTe NpOMEXYyTOK, Ha KOTOPOM (PYHKIHUSI — TOJIBKO BO3pacTaer.
H 2) 3) 4

A2. YKaxuTe NPOMEXYTOK, Ha KOTOPOM (pyHKLMS  yOBIBaeT.

1 2) 3) 4



A3. Ha pucynke nzobpaxet rpaduk GpyHKIuH . CKOJIBLKO TOUYEK MUHUMYyMa uMeeT QyHKIms?
1)42)53)24)1

A4. Haiinute TouKy MakcuMyMa (pyHKIUH
1)-42)-23)44)2

AS. CKOJBKO KPUTHYECKUX TOYeK uMeeT pyHKuus ?
1)22)13)44)3

A6. Ha pucyHke nzo6paxeH rpadguk npousognoi y =f '(x).
Hatinute Touky Makcumyma GyHKIuU y =f(x).
1)12)33)24)-2

A’7. Haiimute TouKy MUHUMYMa (QyHKIAN
1)-22)-0,53)0,54)2

A8. I'paduk ¢pynkimn y=f(x) n3o0OpakeH Ha pucyHKe. YKaKkuTe HauOoJbliee 3Ha4YeHNe 3ToH (QYHKIIMH Ha OTpe3Ke
1)22)33)44)6

A9. Haiinute HanMeHbllee 3HaueHHe QyHKIMKM Ha oTpe3ke . 1) 2)33)14) -
A10. Hatinure HanMeHpIIee 3HAYCHUE (PYHKIIUU
1)-1;2)-3;3)-2;4)-.

T

TIpumeHeHMS MPOU3BOIHOM K MCCIEAOBaHNIO (DYHKITUI

BapuanT 2

Al. YkaxunTe MPOMEeXYTOK, Ha KOTOPOM (PYHKIIHSI ~ TOJIBKO YOBIBAeT.
Iy 2) 3) 4

A2. YxaxxuTe POMEeXYTOK, Ha KOTOPOM (PYHKITHSI ~ BO3pacCTaerT.

Iy 2) 3) 4

A3. Ha pucynke uzobpaxet rpaduk pyHkuun . CKoJIbKO TOUEK MUHUMyMa umeeT QyHKuus?
1)52)33)24)1

A4. Haiimute TOUKy MakcCUMyMa (QyHKITH

1)-32)-23)34)2

AS. CKOJIBKO KPUTHYECKUX TOUYeK umeeT pyHkuus ?

1)22)13)44)3

A6. Ha pucynke m3o0pakeH rpaduk mpousBogHoi y =f '(x).
Haiinure Touky Muaumyma GyHkiun y =f(x).
1)12)33)-44)-2

A7. Haifmute TOUKy MakcCUMyMa (QyHKITHH
1)-22)-0,53)0,54) 2

AS. I'padux pynxmm y=1f(x) n300pakeH Ha pHUCyHKe. YKa)XKUTe HAUMEHbIIee 3HaYeHNE 3TONW (DYHKIIMU Ha OTPE3Ke
1)22)-23)-44)6

A9. Haiimute HanbombIiiee 3HaueHue QyHKIMA Ha oTpeske . 1) 2)33)24)4

A10. Haiigure Hanbonpiee 3Ha4eHNE QYHKITIH
1)12)33)24)

MHOrOrpaHHHKH U TeJIa BPalICHUS

TeopeTnuecknue BOIPOCHI:

. Iponomxkure onpeneneHue: « MHOTOTpaHHUK — 3TO...».

. IIpopomxute onpenenenue: «IIpuzma — 3t1o...».

. IIponomxute onpenenenue: «II[paMoOyroybHblii napapieaenunesn — 370...».
. [Iponomxute onpenenenune: «Kyb — 310...».

. IIponomxute onpenenenue: «Ilupamuaa — 370...».

. Chopmymupyiite CBOUCTBO O MIPOTHBOJICKAIIIX TPAHAX TapajuIeIenune s1a.
. Chopmynmpyiite CBOUCTBO O AMATOHAJIAX MapaJLICIICIHUIISIa.

. Chopmymupyiite CBOHCTBO O AMArOHAJN M JIMHEHHBIX pa3Mepax MpsAMOYTOIHHOTO IapauIeIenniesia.
. Kakas npusma Ha3biBaeTcst mpsMoi?

10. Kakas mpu3ma Ha3bIBaeTCs MPABUIIBHOMN?

11. PackpoiiTe NoHATHE «IIpaBUIIbHAS TUPAMUAAY.

12. Yrto Takoe anodema IIpaBHILHON THPAMUILI?
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13. B uem oTyin4Me MOJIHOM MOBEPXHOCTH MPU3MBI OT MOJHON MOBEPXHOCTH MUPAMHIbI

14. ChopmynupyiiTe TeOpeMy O BRIYUCIEHUH OOKOBOW IMOBEPXHOCTH MPSIMO TIPHU3MBI.

15. Chopmynupyiite TeOpeMy O BRIYACICHUN OOKOBOW MOBEPXHOCTH MPABWILHON mupaMubl. 16. HazoBuTe mpeaMeTh U3 Bamen
npodeCcCHOHANTBHON NesITeIPHOCTH, KOTOPBIE IMEIOT (POPMBI MHOTOTPAHHUKOB.

17. llpogomxkute onpenenenue: «L{unuaap — 370...».

18. [Ipopomxkure onpexnenenne: «Konyc — 3to...».

19. TIponomkute onpeaeneHue: «Y Ce4eHHbIN KOHYC — 3TO...».

20. IIpogomxute onpenenenue: «llap —3to...».

21. Yto sBnsieTCA BBICOTOM yCEUEHHOTO KOHyca?

22. Yto ABNAETCS OCEBBIM CEUECHUEM IIIMHAPA, KOHYCa, YCEUSHHOTO KOHYyca, mapa?

23. IlepeunciuTe eAUHUIBI H3MEPEHHUS TUIOIIAAN, 00beMa.

24. Yemy paBHO OTHOIICHHE IIJIOMIaIeH TOBEPXHOCTEH MOJOOHBIX (DUTYP B MPOCTPaHCTBE?

25. Uemy paBHO OTHOIICHUE 0OBEMOB MOIOOHBIX (UTYD B IPOCTPAHCTBE?

26. HazoBuTe npeaMeThl U3 Baleid mpodecCHOHaTbHON ASSITEILHOCTH, KOTOPBIEUMEIOT (POPMBI TEJ BPAIICHIS.
KonrponbHas pabora

1. (1 6amn) B xakux equHunax namepsiercst o0beM MHororpanHuka? A) B Merpax; b) B kyOnueckux merpax; B) B kBagpaTHBIX
metpax; [') B IByTrpaHHBIX Tpagycax.

2. (1 6ayn) [Tnomans MOJHOM MOBEPXHOCTH MPU3MBI BhIUUCIsieTcs o ¢popmyine:A) S= S6ok + 2 SOCH.; b) S6ok =Pocu*H; B)
S= Bb6oxk + SSOCH; I') S6ox =2Pocu*H.

3. (1 6amn) Yto siBisieTcst OCeBBIM cedeHHeM KoHyca? A) paBHOOeApPEHHbBIN TpeyronbHuK; b) paBHOOeApeHHas Tpanenus; B)
IPSAMOYTONBHUK;]") IpsIMOyTOIbHAS TpaeIys.

4. (1 6amn) Kakast purypa nosaydaercs py BpamieHUH IPSIMOYTOJIBHOTO TPEYTroJbHUKABOKPYT OJHOTO U3 CBOUX KaTeToB? A)
koHyc; b) ycedennsrii konyc; B) mupammuna; I') yceuennas nmupamuaa. Bropas gacts [Ipu BeITOTHEHNH 3a0aHui 5-10 3amunmure
XOJ] peIIeHHs U TIOTy4eHHBIH OTBET.

5. (2 6anna) Pebpo ocHOBaHUS MPaBUILHOM TPEYTroabHON MHUpaMusl 3 M, anodema 6M.HaiiauTe miomans O0KOBOM
MOBEPXHOCTH MTHUPAMUJIBL.

6. (2 6amna) /IBe CTOPOHBI MapajiesiorpaMmma oTHocsTes kak 3:17, a mepumetp eropaseH 40. Hatimute G0bIIyI0 CTOPOHY
napajuiesorpamma. 7

8. (2 6amna) [IpsAMOYTOEHUK CO CTOPOHAMH 8 CM U 3 CM BpaiaeTcsi BOKpYT Oonbieii croponsl. Haitnute o0bem, mumomann
OOKOBOH U IOJTHOHN MOBEPXHOCTEH MOTYICHHOTO Tea.

8. (2 6anna) Haitnure 00beM MHOTOrpaHHUKA, U300PaKEHHOTO HAa PUCYHKE (BCE JIByTPaHHBIC YIJIBIIPSIMBIE).

9. (2 6annma) KinreHTy HE0OX0IMMO, 9TOOBI B KOMHATE 0053aTEIIFHO MPUCYTCTBOBAIH 00BEMHBIE JJIEMEHTHI JICKOPa
UUIMHApHYecKoi (popmbl. [TocTpouTts U3 Oymaru MoJiesb HHIHHApa. Pa3mMeps! Ui MOCTPOCHUs! BLIOPATh CAMOCTOSITEIBHO, C
YYETOM TOTO, YTO COOTHOIIEHHE paJiyca K BBICOTE JOJIKHO OBITH 1:2.

10. (2 6amna) PaccunTtaTh KOJIMYECTBO 2-X KMJIOTPAMMOBBIX OaHOK KPAacCKU HYKHO KYIHUTb JUIS OKpPAIIMBAHHS HIIIHHAPHIECKOTO
cBoza noasana. Pacxon kpacku 100 r va 1 M2 . Cuurate n=3.

Tect

MHororpasHuKu

Bapmnanr 1

1 B mpaBuiIbHOM HIecTHYTOIBHOI Mpu3Me AuaroHanu paBHe! 10 u 8. Haifure cTOpoHy OCHOBaHUS PU3MBI.

Ortsert:
2 OcnoBanueM npsimoit npusmsl ABCA1B1Cl, ciayxut npsamo—yronbHslii TpeyroiasHuk ABC (yron C pasen 90°); AC =
4; BC = 3; BB1 = 4. Haiigure momans ceuenus AB1C.

1)102)83) 124) 16

3 CropoHa OCHOBaHUS NMPaBWIEHOH YeThipexyroiabHoi npu—3msl ABCDA1B1C1D1 pasna 3, a 6okoBoe pedpo 4.
Haiigute mnomanp cedeHus, KOTOpOe MPOXOANUT Yepe3 CTopoHy ocHoBanust AD u Bepmuny Cl.

1)202)183)124) 15
4 B npaBUIbHON YETHIPEXyTOJIbHON MUPaMHJIE YTOJI MEKAY TPOTHBOIIOI0KHBIMI OOKOBBIMHU IpaHsiMu paBeH 40°.
Haiinn—Te yrom HakioHa GOKOBBIX IPaHEH K INIOCKOCTH OCHOBAHMUSL.

1) 600 2) 800 3) 700 4) 900
5 OcnoBanueM mupamuisl MABCD ciryxuT KBagpar co cTopoHOH, paBHOI1 6. Pedbpo MB neprieHuKyspHO K
TUIOCKOCTH OCHOBaHwMsI. PaBHBIE O0KOBBIE pedpa paBHBI 8. HaiiuTe miIo—maau HAaKJIOHHBIX OOKOBBIX TpaHei.

1)202)283) 18 4)24

6 OcHoBanuneMm nupamuasl DABC ciayxut npsmoyronsHsiit TpeyronsHuk (yron C paser 90°). I'pans ADC

TIEPIICHIUKYJISIPHa K TDIOCKOCTH ocHoBaHws, a Tpand ADB n CDB paBHO Ha~KJIOHEHBI K IIIOCKOCTH ocHoBaHMs; DK — BBIcOTa
nupamunel; AK : KC =2:1. Uemy pasen yron BAC?

1) 600 2) 300 3) 450 4) 900
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quy paBHa CyMMa BCCX IUIOCKUX YTJIOB ‘leTLIpeXyFOHLHOﬁ HI/IpaMI/I,HLI?

1) 9600 2) 10800 3) 7200 4) 18000
8 B npaBmibHOH TPEyTOILHOM UpaMuIe BRICOTA paBHA CTOPOHE OCHOBaHMs. Kakoii yroy cocTaBisitoT 60KOBEIE pedpa ¢
TJIOCKOCTBIO OCHOBaHUS?

1) 600 2) 500 3) 300 4) 400
9 B npaBuiIbHON YETHIPEXYTOJLHOW YCEUSHHON MUpaMuIe CTOPOHBI OCHOBaHMH 8 M u 2 M. BricoTa paBHa 4 M. Haiimute
TUIONIAIb MTOJHOW TIOBEPXHOCTH (B M2).

Ortger:
10 CTopoHBI OCHOBaHWH YCEUCHHOHN MPaBHILHOM TPEYTOIbHON TUPaMHUIBI paBHBI 2 ¢M 1 6 cM. bokoBas rpaHb 00pasyeT ¢
6onpmrM ocHoBanueM yrou 600. Haiimure BeicoTy (B CM).

OtBer:
MHororpanHuKu
Bapmnanrt 2

1 B mpaBuiIbHOM HIECTHYTOIBHOM MPpU3Me CTOPOHA OCHOBAaHHSI paBHA 7, a MEHbINAs nuaroHans — 24. Halinure anuny
OouIbIIICH TMArOHAIN TIPU3MBL.

Ortger:
2 B HakJIOHHO}1 TpeyronpHO# npu3Me 60koBoe pedpo paBHo 10, miomaan 1Byx 00KoBbBIX rpaHei paBHbI 30 u 40, yron
MEX Ty HUMHM ITpsiMoid. HalinuTte turommaas 60KOBO ITOBEPX "HOCTH MPU3MEI.

1) 100 2) 120 3) 110 4) 150

3
CtopoHa oCHOBaHMS MpaBUIbHON YeThipexyroibHoi mpu—3Mbl ABCDA1B1CI1D1 paBHa 4, a 6okoBoe pebpo 5. Haitnure
IUTOIA/b CEUCHUS, KOTOPast IPOXOaAuT yepe3 peopo AA1 u Bepruny C.

1)322) 3)364)
4 B npaBWIIbHOHN YeTHIPEXYTONBHON MUpaMuie OOKOBEIC IpaHU HAKJIOHEHBI K OCHOBaHUIO 1o yriioMm 50°. Haiimute yron
MEK/1y MPOTHUBOIOIOKHBIMU OOKOBBIMHU FPaHIMHU.

1) 600 2) 800 3) 700 4) 900

5 OcnoBanmneMm mmupamuabl DABC ciayxut npsmMoyronsHbIi TpeyroibHUK (yroun C paseH 90°); yrox A paser 30°. 'pans
ADC nepnenau—KyJIspHa K INIOCKOCTH OCHOBaHHS, a Tpan ADB u CDB Haky0—HeHBI K OCHOBaHHUIO oA yriaoMm 60°; AC = 3.
Haiinute BbICOTY IMpaMUbL.

H 2 3) 4

6 OcHOBaHHEM MUPAMHUJIBI CITYKUT Tparelus, OCHOBaHUS KOTOPOil paBHHI 2 U §. BoKOBBIE rpaHN MUPAMUIBI PABHO
Ha~KJIOHCHHI K IDIOCKOCTH OCHOBaHUs. BbicoTa oHOM U3 00K0-BBIX TpaHell paBHa 10. Haiinure mmomans 60koBOM
MOBEPX "HOCTU MTUPAMHU/IBI.

1) 100 2) 120 3) 80 4) 116

7
UYeMy paBHa CyMMa BCeX IJIOCKUX YIJIOB TPEYTOJILHOW MHpaMUIbl?

1) 9600 2) 5400 3) 7200 4) 3600
8 BeicoTa nmpaBMIIBHON MIECTHYTOIBHON MUPAaMU/IBI BIBOE MEHBIIIE CTOPOHBI OCHOBaHMA. Kakoi yroi cocTaBIsIIOT
060 KOBBIE TPAHH C IIOCKOCTHIO OCHOBaHMU?

1) 600 2) 500 3) 300 4) 400
9 B mpaBHIIBHOI YEeTHIPEXyTOJIFHON yCeUeHHON MMpaMu/Ie BRICOTa paBHA 2, a CTOPOHBI OCHOBaHMH 3 u 5. Haiianure
JUaroHanb 3TOH NUpaMuabL

Ortger:

10 B mpaBHIIbHO# TPEYTOJBbHOM YCEUSHHOM MUpaMuIe CTOPOHA HUKHETO OCHOBAHMS paBHA 8, BEpXHEro — 5, a BhICOTa — 3.
Haiigute mnomanp cedeHus:, MPOBEIEHHOTO YEPE3 CTOPOHY HUKHETO OCHOBAHMSI U TPOTUBOMOIOKHYIO BEPUIMHY BEPXHETO
OCHOBAHUSI.

Orser:

CrerneHHas, moka3aTelbHas U JJorapudmMuieckas QyHKITHH.
Teoperuueckue BOIPOCHL:
1. Chonmviiunviite onmenenenie cTeneHnon hvHKITHN.



. Ilepeuncanre cBOWCTBA CTENEHHOMN (DyHKLIUH

. ChopmynupyiiTe onpeneneHue moka3areabHOl QyHKINH.

. Ilepeuncanre cBOKCTBA MMOKa3aTEIbHON (DyHKIUH

. Chopmynmpyiite onpeneneHue JorapuGMudeckoit GyHKITHH.

. [lepeuncaure cBoiicTBa orapuMuuecKoil GyHKINH.

. [Iponomkute onpenenenne: «Jlorapupm — 310...».

. Uemy paBeH siorapum npou3BeeHus?

. Uemy paBer norapudm 9acTHOTO?

10. ITpuBenure npuMeps! JIorapuGpMUIECKOIN CIIUPaH B IPUPOJE U B OKPYIKAIOIIEM

11. Ha 9To HE0OX0IMMO 0OpaTUTh BHUMAHHE TIPH PEIICHUN UPPAIOHATIBHOTO YpaBHEHHUS YETHOM cTEreHU?

12. Yemy paBeH KOpeHb YE€THOI CTENEHN U3 OTpHLaTensHoro yrcia? [Ipuseanre npumep.

13. Uemy paBeH KOpeHb HEUETHOM CTENICHN U3 OTpUIIaTeNbHOTr0 yrcia? [IpuBenuTe mpumep.

14. Ha 4ro cTouTt 00paTuTh BHUMaHUE MPH PEIICHUH JIOTapU(PMHYECKUX U HPPAaLMOHAIIBHBIX, IPOOHO -PallMOHAIBHBIX
YpaBHEHHI U HEPaBEHCTB?

15. B gem 3akirouaercs rpaguuecKuii criocod peleHns ypaBHeHHU.

KoHTpoasHas padora

1. (1 6amt) Mexny KakuMy IByMsI HATYPaJIbHBIMH YHCIAMH HAXOHUTCS YHUCIIO 3 V197 A)19u20;b)2u3;B)18ul19;I)3u4.
2. (1 6amr) Ha pucyHke nzobpaxxéH rpaduk ¢pyHkiuu Buaa f(x)=ax . Haliqute 3Hauenue A) 25.; b) 5; B) 32; I') HeT BepHOTO
OTBeTa.

3. (1 6amn) ) Kakas u3 pyHKImid Bo3pacTaroT Ha Beell obmactu onpenenenusn? 22 A) f(x)=log5 x; B) f(x)=0,7x ; B) f(x)=x; I') f(x)
=logl x.22

4. (1 6amn) Ykaxure ob61acth onpeneneHus GpyHkuu (x) = lg 2x—3 x+7 A) (-7; 1,5); B) (-; -1,5), (7; +0).; B) (-1,5; 7); T') (-o0; -
7), (1,5; +o0).

5. (2 6anna) Haligute 3HaYeHUE BRIPAKCHHUS

6. (2 6ama) CKOJIBKO LIENBIX pEelIeHni nMeeT HepaBeHCTBO log5(4+x)=2

7. (2 6anna) Haiimute KopeHb ypaBHEHHUS

8. (2 6aina)) PaccTosiHue OT HAOMIOATEIS, HAXOASIIETOCA Ha HEOOJBIIONW BEICOTE h KMIIOMETPOB HaT 3eMJICH, 10 HaOJIr01aeMoit
UM JIMHUH TOPH30HTa BbIUucisiercs o popmye , rae R=6400 km — panuyc 3emin. C Kakoil BBICOTBHI TOPU30HT BUJICH Ha
paccrosiHuu 48 kuoMerpoB? OTBET BhIpa3UTE B KUJIOMETPaX.

9. (2 6anmna) B xoxe pacmaga paguoakTUBHOTO U30TOIA €r0 Macca YMEHbBINAETCS 0 3aKOHY

m (t)=m0*m-t/T, rae m0 — HavanpHAas Macca H30TOIA, t — BPeMs, IIPOLIE/IIee OT HaYaIbHOTO MOMEHTa, T — mepuox
noiypacmajaa. B HagansHBIN MOMEHT BpeMeHH Macca u3orona 184 mr. [lepuon ero momypacnana coctasiseT 7 muH. Haiiaure,
Yyepe3 CKOJIBKO MUHYT Macca H30Toma OyeT paBHa 23 MT.

10. (2 6ayua) Haiinure 3HaueHue BoipaxeHus logo 108 + log6 2

1. Pemnts ypaBHEHME. V3x - 6=12x + 4

2. Pemmuts ypaBHeHue a) 22x-12.2y +32=0 6)7x =88

3. Pemuts ypasHenue a)lg(13x+4)=3 6)IgV2 + 1 + V3 — 8=1 B)log2log3logdx=0

4. Pemnts HepaBeHCTBO a) 3X >81 B)log3(2x-7)25 B)logd(2x-1)>1

5. TIpomnorapudMupoBath Bepaxerne X=17+6% \ 3 *(—)3 tg *ctgl)
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3.6 DIeMeHTHI TeOpUH BEPOSITHOCTEH U MAaTEMAaTHUECKON CTaTUCTUKU

Teoperudeckue BOMPOCH:

. [Iponomxute onpenenenue: «CinydaiftHoe cOObITHE — 3TO...». [IpuBeauTe mpumep.

. IlpuBenure npumep 10CTOBEPHOTO COOBITHS.

. [IpuBeauTte mprMep HEBO3MOKHOTO COOBITHSI.

. Ipogomxure onpenencHue: «BeposiTHOCTh CIYYalfHOTO COOBITHS — 3TO...».

. ChopMynupy¥Te MpaBUIO HAXOXKICHUS CIIOKESHHS BEPOSTHOCTEH.

. ChopmympyiiTe IpaBUIIO YMHOKECHUS BEPOSITHOCTEH.

. Kak naiitu cpeanee apudmerniaeckoe 4MCIOBOTO psiga?

. Kax naiftu Mmeauany uucnoBoro psaa?

. Kak Bbruucisiercst pa3max 4uciioBoro psja?

10. {nst gero Hy>kKHbI qUarpaMmsl, rpaduku? [lepednciure BB TUarpamMM.

11. TIpuBenuTe mpuUMeEpHI MIPOSBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOIHBIX SBICHUAX.

12. TlpuBenuTe MpUMEPHI TPOSBICHUS 3aKOHA OOJBIINX YHCE B OOIIECTBEHHBIX SBICHHUSIX.

13. Yto uzyvaer ctaTucTUKa?

14. TIponomxkute onpeneneHue: «CodeTaHnue — 3T0...».

15. TIponomxkure onpenenenue: «Pa3smeleHue — 3T0. .. ».

16. Tlponomxkute onpenenenue: «[lepectaHOBKA — 3TO...».

KontponbHas pabora

1. (1 6amn) Kakux coObITHIT He OBIBaCT B TEOPHH BEepOATHOCTEH? A) cirydaiinbie; b) Hecnmyuaitnbie; B) moctoBephsie; )
HEBO3MOXKHBIE.

2. (1 6amn) CoObITHE, KOTOPOE TIPH BHITIOTHEHUH OTIPEICIICHHOW COBOKYITHOCTH YCIIOBUM, 0053aTEIBHO IPOU30MIET - 3TO: A)
ciyyaiiHoe; b) Heciryuaiinoe; B) nocrosepHoe; I') HeBo3MOkHOE.

3. (1 6amn) BeposSsTHOCTh CIIy4aliHOTO COOBITHS €CTh HEOTPUIIATEIBHOE YNCII0, 3aKITIfoueHHOe Mexmy uncinamMu: A) Ou 1; B) O u
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100; B) -1 u 1; ') -100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0... A) yrnopsioueHue eTuHUI] COBOKYITHOCTH TI0 IPU3HAKY; b) pazOueHne euHII] COBOKYITHOCTH
Ha IpYIIIbI 110 IpU3HaKy; B) 0600mmeHne equHnaHbIX (akToB; [') 06001IeHe eTMHNYHBIX TPU3HAKOB.

5. (2 6anna) B oduce nu3aitHEpCKOTO areHTCTBA HAXOMATCS 8 MOCETUTENEH JKEHCKOTOIoa U 2 My»Kckoro. OnpeaenuThb
BEPOSITHOCTB TOTO, YTO IEPBBIM K KOHCYJIBTaHTY 00paTuTcst MyX4uuHa. 6. (2 6ana) Ha kondepeHuio npuexany 2 yueHbIX U3
TI'epmannm, 3 u3 Cepoun n 7 u3 llIBeitmapuun. Kaxknprii n3 HUX aenaet Ha KOHPEpEHIUH oauH Hokiaaa. [Topsmok nokIamoB
ornpezensercs xepeObEBKoit. Haliiure BeposSTHOCT TOTO, YTO MSATHIM OKa)KeTCsl IOKJIa] yaeHoro u3 Cepoum.

7. (2 6anna) Mama, Tumyp, Jlnana, Kocts 1 AHTOH OpoCHITN )XpeOHuii — KOMY JOCTAHETCS MPOEKT 1O 0(hOpPMIICHHUIO CBaIeOHOTO
3aia. Haiinure BeposSTHOCTB TOTO, YTO MPOEKT TOYHO HE OY/AET BHINOIHATH AHTOH.

8. (2 bayma) B smuke Tpy KpacHBIX B TpH CHHUX (iromactepa. PiaoMacTepbl BHITACKHBAIOT 110 OYEPEIN B CITyIallHOM TOPSIIKE.
KakoBa BeposSTHOCTB TOT0, UTO MEPBBIH pa3 CHHUH (JIoMacTep NOSBUTCS TPETHUM I10 CHETY?

9. (2 6amna) dan psn uncen: 175; 172; 179; 171; 174; 170, 172; 169. Hatigure Moy psa U cpeHee apuMeTHIecKoe psa.

10. (2 6ayna) [Ipu aHanM3e HEHOBHIX NPEANOYTEHNI KIIMEHTOB TU3aiHEPCKOTO areHTCTBA MTOJyYeHbI JaHHBIE, [IPEACTaBICHHBIC B
TabIHIe: DO KIMEHTOB, NPpHOOpeTaIOMuX JU3aifHepCKIE YCIYTH OMNHAKOBOTO HA3HAUCHHS, HO PA3IMYHOM eHbl. Haliti Moy
CITy4aiiHOM BeTUYUHBI. X — IIEHBI IPOIABACMBIX YCIYT.

Tect

Bapmnanrt-1

1. AHapel BEIOHpaeT TpeX3HauHOE Yuciio. HaliuTe BEpOsSTHOCTH TOTO, UTO OHO JenuTcs Ha 10.

3. TeneBusop y Komu cnomarncs u mokaspIBaeT TOJIBKO OJUH CIydaiHbIN KaHat. Ko Bitogaer Texesuszop. B 3To Bpems

0 ICBSTH KaHaJlaM M3 JBAaANATH OJTHOTO TOKa3hIBAIOT HOBOCTH. HaiiiTe BeposSTHOCTE TOro, uTo Ko monaneT Ha KaHal, rie
HOBOCTH HE UAYT.

4. Ha tapenke 20 mupoxKoB: 2 ¢ MsicoM, 16 ¢ kamycToi 1 2 ¢ BuIHe#. Poma Hayran BeiOHpacT oAuH Mupoxok. Hakoure
BEPOSITHOCTb TOTO, YTO OH OKQXKETCS C BUILTHEH.

5. B ¢upme takcu B naHHBIH MOMEHT cB0OOHO 30 MamuH: 3 uepHbIX, 10 xentoix u 17 3enensix. I1o BEI30BY Bhlexana
OJTHA M3 MAIllMH, CIy4aifHO OKa3aBIIascs Onmke Bcero K 3akazuune. Haliaure BEposITHOCTH TOTO, ITO K HEl MPHEAET 3€JICHOE
TaKCH

6. B kaxmoii maTuaecsaToit 6aHke kod)e COraacHo yCIOBHIM aKIUK eCTh mpu3. [Ipu3bl pactpeneneHsl mo 6ankaMm

cirydaiiHo. Hatamma nokymnaer 6aHKy koge B HaJeKae BRIUrpaTh mpu3. Haiinure BeposTHOCTS TOTO, yTo HaTtama He HaiineT nmpu3
B cBOeH OaHke?

7. Tema ¢ manoii pemmiy nmokaraTbesl Ha Kostece 0003peHus. Beero Ha korece eBsTHaaAIaTh KaOMHOK, U3 HAX 6 —

cunaue, 10 — 3eneHsle, ocTaabHBIE — OpamkeBble. KaOMHKY 1o odepenu MOAXOIAT K uaTdopme it nocaaku. Haloure
BEPOSITHOCTB TOTO, 4TO TemMa NpOKaTHTCs B OpaHKeBOW KaOMHKe.

8. Y 6abymku 25 gamiek: 2 ¢ KpaCHBIMHM I[BETaMH, OCTaJIbHBIE ¢ CHHUMU. balyIika HanuBaeT yail B cinydaifHO

BbIOpaHHYyI0 YamKy. Haliqure BeposSTHOCTH TOTO, YTO 3TO OY/JET Jallka ¢ CHHUMHU IIBETaMHU

9. Ha sx3amene 60 6mneroB, Kocts He Beryumn 3 u3 Hux. Haliiure BepoATHOCTB TOTO, UTO €MY IOTIAJIeTCsl BBIyYCHHBII

Ouer.

10. PonuTenbckuil koMuteT 3akynuii 10 na3noB uisi IOAAPKOB JETSIM Ha OKOHYAHUE rojia, U3 HUX 3 ¢ MallMHaMHu U 7 ¢

BuAaMu ropoioB. ITogapku pacupenemnsroTcs cinydaitHeIM oO0pa3zoM. Haiinure BeposiITHOCTh TOTO, 4TO MHIIIEe JOCTaHETCs Masi ¢
MaIluHOM.

11. B cpennem Ha 81 KapMaHHBIX (POHAPUKOB IPUXOIUTCS TP HEUCIIPAaBHBIX. HalinTe BEpOATHOCTh KYITUTh

paboTaronuii poOHAPHUK.

12. B cpennem u3 kaxasix 200 MOCTyNMBIINX B MPOJAXy aKKyMyJISTOpoB 196 akkymynaropos 3apsbkeHsl. Haiinure
BEPOSATHOCTD TOTO, YTO KYIJICHHBIH aKKyMYJISITOp HE 3apsDKEH.

13. lnma Hayavy BeIOMpaeT IBy3HauHOe yKcio. Haliqure BEposiTHOCTh TOTO, YTO OHO OKaHYMBAETCS Ha 9.

Bapuanr-2

1. MaxkcuM BbIOUpaeT Tpex3HauHoe ynciio. Halaure BEposITHOCTD TOTO, YTO OHO AEIHTCS Ha 98.

2. Teneuzop y Bacu cioMarcs v moKa3pIBaeT TONBKO OJWH CIy4YailHbIN KaHai. Bacs BkirodaeT TeneBusop. B aTo Bpems mo
OJIHOMY KaHaJly U3 JIBaJLIaTH OJHOr0 MOKa3bIBAIOT HOBOCTU. HalinuTte BeposaTHOCTB TOro, 4to Bacs nonazer Ha kaHai, rae
HOBOCTH HE HIYT.

3. Ha Ttapenxe 30 mupoxkoB: 3 ¢ MsicoM, 24 ¢ karrycToii u 3 ¢ BumHel. Jlemnra Hayra BIOMpaeT ouH NUpoXxok. Halianre
BEPOSATHOCTB TOTO, YTO OH OKAXKETCS C BHITHEH.

4. B ¢upme Takcu B JaHHBIH MOMEHT cBOOOIHO 9 MamIMH: 6 YepHBIX, 1 sxenTas u 2 3eneHbIX. [1o BEI30BY BhIeXaia o1Ha

W3 MAIlliH, CIIy4aifHO OKa3aBIIasics OJIipKe BCero K 3akasuuniie. Haiinnte BeposSTHOCTh TOTO, UTO K HEH MPHEET 3eJIEHOE TaKCH.
5. B xaxo#i TpuauaTh TpeThel 0aHke Kode cornacHo yCcIOBUSAM aKIUK ecTh pu3. [Ipu3bl pacnpeneseHst mo 6aHkam
ciydaitHo. Mamra nokymnaer 6aHKy Kode B HaJexkAe BRIMTpaTh mpu3. Haiiiute BeposTHOCTH TOro, uTo Mama He HalIeT npu3 B
cBoeit 6anke?

6. ’Kopa ¢ marmoii pemmiiv mokaTatbes Ha Kosece 0003peHusi. Bcero Ha kosece nmATHaANATH KAOMHOK, U3 HUX 4 — CHUHUE,

10 — 3eneHsle, ocTabHble — OpaHxeBble. KaOMHKK 10 ouepean moaxo st K miatdopme s nocaaku. Haiiure BeposiTHOCTh
TOTO, 4TO JKOpa MpoKaTUTCS B OpaHXeBOW KaOWHKE.

7.Y 6a0yuiku 25 yaimek: 3 ¢ KpaCHbBIMHU LIBETaMH, OCTaJIbHbIE C CHHUMHU. baOylika HaJauBaeT 4ail B Ciry4aiHO

BBIOpaHHYIO YamKy. HaliauTe BEposITHOCTD TOTO, 4TO 3TO OyZAET JallKka C CHHUMH [[BETaMH

8. Ha sk3amene 60 6ueroB, Crac He Bbryumi1 6 u3 HUX. Haliqure BeposSITHOCTb TOTO, YTO €My ITONaAETCs BbIyYSHHBIH

Owmer.

9. Ponutensckuil KOMUTET 3aKynuil 25 Ma3aoB JJis NOAAPKOB AETSIM Ha OKOHYaHME roja, U3 Hux 24 ¢ MamuHaMu U 1 ¢

BHUIOM Topona. [logapku pactpenensroTcs ciaydaitHpiM oOpa3zom. Haliaure BepoSTHOCTh TOTO, UTO AHIPIOIIE JOCTAHETCS MMa3ll C



MalIHHON

10. B cpemgnem Ha 150 kapMaHHBIX (OHAPUKOB MPUXOIUTCS TBEHAIIATh HEUCIIPABHBIX. HalimuTe BEpOSITHOCTH KYTIHTh
paboraronuii poHaApHK.

11. B cpemrem u3 kaxapix 150 MOCTYNMMBIIUX B MPOJAXy aKKyMYJISITOPOB 147 akKyMyJISITOPOB 3apshkeHbl. Haiinnre
BEPOSATHOCTb TOTO, YTO KYIJICHHBIM aKKyMYJISITOp HE 3apsDKEH.

12. Burs Haymady BBIOMpaeT qBy3HAYHOE YKcio. HaliauTe BEpOsSTHOCTH TOTO, YTO OHO HAYWHAETCS Ha 9.

MeTtoanyeckne MaTepuaJbl, ONpeaeasonHe NPoueIypbl OeHHBAHUS 3HAHUN, YMEeHHi{, HABBIKOB M (HJIH) ONbITA
JIeATeTbHOCTH, XapaKTePH3YIIINX 3Tanbl OPMHUPOBAHUS KOMIIETEHIIHI B IIpoLiecce OCBOEHHs 00pa30BaTeIbHOM
NpOrpaMMsI

Kpurepun oLieHKH K 9K3aMEHY

Ouenka «oTiuuHO» (86-100 GayutoB) craButcst oOy4aronieMycsi, 0OHapy KHUBIIEMY CUCTEMaTHYECKHEe U ITyOOKHe 3HaHUS Y4eOHO
-TIPOrPaMMHOTO MaTepraa, yMEeHNsI CBOOOTHO BBIMOIHSTE 3a/laHMs, IPEAyCMOTPEHHbIE IPOrPaMMON B TUIIOBOM CUTyanuH (c
OrpaHUYEHUEM BPEMEHH) U B HETUIIOBOM CUTyalluH, 3HAKOMCTBO C OCHOBHOM U JIOTIOJHUTEIBHOM TUTEpaTypoi, yCBOCHUE
B3aMOCBSI3H OCHOBHBIX IIOHATHH AUCIMIUIMHBI B MX 3HAYCHUH NPHOOPETAEMON CIICIIHATBHOCTH U IIPOSIBUBIIEMY TBOPUIECKHUE
CIIOCOOHOCTH M CaMOCTOSTENILHOCTD B MproOpeTeHun 3HaHni. CTyA€HT ncueplbIBaronMM 00pa3oM OTBETHII Ha BOIIPOCHI
JK3aMeHaIMOHHOTo Oniera. 3amada pelieHa npaBuiIbHO, CTYIEHT criocoOeH 000CHOBATH BHIOPAHHBIN CTIOCO0 W TIOSCHUTH XOJ
peleHus 3a1aun.

Ouenka «xoporo» (71-85 6ayutoB) craBuTcs oOydaronieMycs, 0OHapyKHBIIEMY IIOJIHOE 3HaHHE YIEOHO-TTPOTPAMMHOTO
MaTepHaja, yCIelIHOE BEINOJHEHUE 3aaHuH, IPEeyCMOTPEHHBIX TPOrpaMMOii B TUIIOBOM CUTYyaIMH (C OrpaHUYEeHUEM
BPEMEHH), YCBOCHHE MaTEPHAIOB OCHOBHOM JINTEPATYPHI, PEKOMEH/IOBAHHOM B IIPOrpaMMe, CIIOCOOHOCTH K CAMOCTOSTEIIBHOMY
MIOTIOJIHEHHIO ¥ OOHOBJICHHIO 3HAHUI B X0Jie AajbHeIel paboThl Ha| IUTEPATYpOH U B IPO(eCCHOHATIbHOM AesTenbHOCTH. [1pH
OTBETE Ha BONPOCHI IK3aMEHAIMOHHOTO OMyIeTa CTYAEHTOM JOMYyIIEHbI HECYIIECTBCHHBIE OMMOKHU. 3a1a4a peleHa MPaBHiIbHO
WK ee pellIeHHe COAeprKalo HECYIIECTBEHHYIO OINOKY, UCIIPABICHHYIO IIPU HAaBOAIIEM BOIIPOCE 3K3aMEHaTOpa.

OmeHKa «yZOBICTBOPUTENBbHOY» (56-70 OamnoB) craBuTCs 00ydaromeMycs, 0OHapyXHUBIIEMY 3HAaHHE OCHOBHOTO Y4eOHO-
NpOrpaMMHOI0 MaTepHaia B 00beMe, JOCTaTOUHOM JUIS AabHEeWIIel yueObl U MpecTosieil paboThl 10 CIeHUaIbHOCTH,
3HAaKOMCTBO C OCHOBHOM JIUTEPaTypoil, pEKOMEHIOBAHHON IPOTrPAMMOM, YMEHHE BBIIIOJIHATD 3aJaHHs, IPENYCMOTPEHHBIE
nporpammoii. [Ipu oTBeTe Ha 3K3aMeHaIMOHHBIE BONPOCHI U ITPY BBITIOJIHEHUH 9K3aMEHAIIMOHHBIX 33/IaHUH 00yyaroIuiics
JIOIYCKaeT IMOTPEIIHOCTH, HO 00/1a1aeT HEOOXOANMBIMH 3HAHUSIMH TSI yCTPAHEH!sI OIMOOK O/ PyKOBOJACTBOM ITPENOAABATEIS.
Pemienue 3a1aun coaepKUT OMMUOKY, HCTIPABICHHYIO IIPH HABOAAIIEM BOIIPOCE 3K3aMEHATOPA.

O1eHKa «HEYJOBJIETBOPUTEIHHO» (MEHEe 56 0aIoB) CTaBUTCS 00ydaroneMycs, 0OHapyXUBIIEMY IPOOETBI B 3HAHHUAX
OCHOBHOTO Y4e0HO-TIPOTPaMMHOT0 MaTepuana, JOMyCTUBIIEMY NPHHIUIHAIbHbIE OIINOKH B BBIMOJIHEHUH IPELyCMOTPEHHBIX
MpOTpaMMOM 3a/1aHHH, ci1adble TOOYKAEHHUS K CAMOCTOSITeIbHON paboTe HaJl PEKOMEH/I0BAHHOH OCHOBHOH JINTEPATypPOH.
Or1ieHKa «HEYIOBJIETBOPUTEIBHOY CTABUTCS 00YUJaIOIIMMCS, KOTOPBIE HE MOTYT NPOJODKUTH 00yUeHHe WK IPUCTYIIHUTE K
npodeccroHaNBHOH NEeATeIbHOCTH 110 OKOHYaHNWH aKaJeMHUH 0e3 JTOTOIHUTENIBHBIX 3aHATHH 110 COOTBETCTBYONIEH MUCIUIIINHE.

KpuTtepnu oneHuBaHHS KOHTPOJIBHOM padoThl TEKYIIEro KOHTPOJISl yCIeBaeMOCTH o0yqaouuxcs (pekoMeH1yeMoe)

KoMmmiekT KOHTPOJIBHBIX BOIIPOCOB JJIsI TPOBEACHHUS YCTHBIX OTIPOCOB

Kputepun onenuBanus (yCTaHaBIMBAIOTCA Pa3pabOTUMKOM CaMOCTOATENHHO C Y4€TOM HCIIOJIb30BaHHUS PEHTHHTOBOH CHCTEMBI
OLICHKH YCIIEBAEMOCTH 00yUarOIIIXCs)

IIpumepHbIe KpUTEPUU OLIEHUBAHUSL:

— NIPaBWIIBHOCTH OTBETA 110 COJEPIKAHMIO 3a/1aHNS (YUUTHIBAETCS KOJMYECTBO M XapaKTep OMIMOOK IIPH OTBETE);

— IIOJIHOTA ¥ TJIyOrHa OTBeTa (YUHUTHIBACTCS KOJIIMUECTBO YCBOCHHBIX (DaKTOB, MOHATHI U T.I1.);

— CO3HATENBHOCTh OTBETA (YUUTHIBACTCS TOHMMAaHKE M3JIaraeMoro Marepuana);

— JIOTHKA M3JIOKEHHS MaTepraiia (yIUTBIBAeTCS yMEHHE CTPOUTD IIEJIOCTHBIHN, TOCTIEI0BATEIbHBIN pacckas, TPaMOTHO
MIOJIB30BATHCS CHENAIbHON TEPMHUHOJIOTHEN);

— UCIIOJIb30BaHKE JOIOIHUTENILHOIO MaTepHala;

— palMOHAIBHOCTh MCIIOIB30BaHUS BpEMEHH, OTBEJICHHOTO Ha 3aJaHue (He 0700psieTCst 3aTSIHYTOCTh BBITIOJIHEHUS 3aIaHus,
YCTHOTO OTBETa BO BPEMEHH, C YIETOM HHINBUAYAIBEHBIX 0COOCHHOCTEH 00yJatommxcs).

[Ikana ouneHnBaHus (YCTaHABIMBACTCS Pa3padOTIYMKOM CAMOCTOSTEIHHO C y4ETOM HCIIOIb30BaHUSI pEHTHHIOBOW CHCTEMBI
OLICHKH YCIEBa€MOCTHU 00yUarOIIIXCs)

IIpumepHas nikana OLeHUBAHMSL:

bannet

. CreneHb yI0BIETBOPEHHS KPUTEPUSIM
VIS ydeTa B pedTHHTe (OI[EHKA) ya P puTep

86-100 6amnoB OOyuatomuiics NONTHO U apryMEHTHPOBAHO OTBEYAET 110 COJACPIKAHUIO BONpoOca (3a1aHus);

«OTIINYHO» 0o0OHapyXMBaeT MOHUMaHUE MaTepyala, MOXET 000CHOBATh CBOM CYKICHHS, IPUMEHHUTb 3HAHUS
Ha IpPaKTUKe, TIPUBECTH HEOOXOIMMBIC IPUMEPEI HE TOJIBKO 10 YIeOHHKY, HO H CAMOCTOSTEILHO
COCTABJICHHBIC; U3JIaracT MaTepral IOCJISIOBAaTENbHO 1 IPABHIILHO.

71-85 Oamos OOyuaromuiicst TOCTaTOYHO ITOJHO U apTyMEHTHPOBAHO OTBEYAET MO COJCPIKaHUIO BOIIPOCa

«XOPOILIO» (3amanus); oOHapyKMBaeT MOHMMAHUE MaTepHalia, MOXKET 00OCHOBATh CBOM CYKICHHUS,
MIPUMEHHUTH 3HAHUSI HA MPAKTUKE, IPUBECTH HEOOXOJMMBIE IPUMEPBI HE TOJBKO M0 YIEOHHUKY, HO
U CaMOCTOATENILHO COCTaBIICHHBIC; U3J1araeT MaTepual nocienoBarensHo. Jlomyckaer 1-2
OIIMOKH, MCIIPABJICHHBIC C IOMOIIBI0 HABOASIINX BOIPOCOB.




56-70 OamnoB OO0yyaromuics 0OHapy>KUBACT 3HAHUE M MOHMMAHUE OCHOBHBIX MOJIOKEHHUH JAHHOTO 3a/1aHusl, HO
«YIOBJICTBO-PUTEIHHOY M3JIaraeT MaTepuall HEMOJIHO U JIOMTyCKAeT HETOYHOCTH B ONPEICIICHUH MTOHATHHA I
(hopMyITUpOBKE MPABWIT; HE YMEET JOCTATOYHO IIyOOKO M JI0Ka3aTeIbHO 000CHOBATH CBOU
CYXICHUSI U IPUBECTH CBOM IIPUMEPHI; M3J1araeT MaTepuall HelmoCIeA0BaTeIbHO 1 JOMYyCKaeT

OIIMOKH.
0-55 oOamios OOyuaromuiicsi 0OHapyKHMBaeT HE3HAHUE OTBETA HAa COOTBETCTBYIOIIEE 3aaHue (BOIpOcC),
«HEYIOBJIETBOPUTEIHHO» JOIyCKaeT OMUOKU B (HOPMYIUPOBKE OIPEACTICHHI U MPABUII, HCKAXKAIOIIHE UX CMBICI,

OecropsIIOYHO U HEYBEPEHHO M3iaraeT Matepuan. OTMEYaroTcs TaKUEe HEJOCTATKH B TIOJITOTOBKE
00yJaroIerocs, KOTOPHIC SBJISIOTCS CEPhE3HBIM MPEMSATCTBUEM K YCIEITHOMY OBJIAJICHUIO
MOCTEAYIOIIUM MaTepHaIOM.

Kputepun onieHUBaHUSI KOHTPOJIbHOH padoThI A NPAKTHYECKUX (JIa00paTOPHBIX) padoT

Kpurepun onieHrBaHus (yCTaHABIMBAIOTCS Pa3padOTIYMKOM CaMOCTOSITENIFHO C YIETOM HCIOJIb30BaHUS PEUTHHIOBOM CUCTEMBI
OIICHKH YCTIEBAEMOCTH 00YJarOIINXCsI)

IIpuMepHbIe KPUTEPUH OLICHUBAHMS

— NMPaBUWILHOCTD BBITIOJIHEHHS 3a/IaHHs HA TIPAKTUYECKYI0/J1a00paTOPHYIO paboTy B COOTBETCTBHUHU C BAPHAHTOM;

— CTETICHb YCBOCHHS TEOPETUYECKOT0 MaTepUalia 1o TeMe MPaKTHICCKO /1abopaTopHOi paboTHI;

— croCcOOHOCTH MPOAEMOHCTPUPOBATH MPETOIABATEII0 HABBIKK PabOThl B HHCTPYMEHTAJIBHOW MPOrpaMMHOIL cpejie, a TakKe
MPUMCHHUTDH UX K PCHICHUIO TUIIOBBIX 3a4a4, OTJIMYHBIX OT BapuaHTa 3aJaHUsl;

— Ka4eCTBO MOATOTOBKH OTYETA M0 MPAKTHYECKOM / 1abopaTtopHoii paboTe;

— NPaBWILHOCTD U MOJHOTA OTBETOB Ha BOIIPOCHI MIPENOAABATENS PH 3aLIUTEe PaOOTHI

u 1p.

[lIkana oneHuBaHus (YCTAHABIMBACTCS Pa3pabOTUMKOM CAMOCTOSTEIBHO C YUETOM HCIIOJIh30BAHUS PEHTHHIOBOM CUCTEMBI
OLICHKH YCIIEBAEMOCTHU O0YYAIOIIIXCST)

[IprMepHas mKana OICHUBAHUS MTPAKTHICCKUX 3aHATHH (71a00paToOpHBIX padoT):

Bbamnsr

. CreneHb yI0BIETBOPEHUS KPUTEPHIM
IUTS y4deTa B pedTHHTe (OLICHKA)

86-100 6amoB BeimonHeHsI Bee 3aJaHusl NPaKTUUECKOH (J1abopaTopHoii) paboThl, 00ydaromuiicst 4eTko u 6e3
«OTIIHIHO» omMOOK OTBETHII HAa BCE KOHTPOJIbHBIE BOITPOCHL.
71-85 Oamos BeInosnHeHBI Bee 3aJaHusl NPaKTUUECKOH (J1abopaTopHOii) paboThl; 00yyaronuiicss OTBETHII Ha BCe
«XOPOIIIO» KOHTPOJIbHBIC BOIIPOCHI C 3aMEUYaHHSIMH.
56-70 ©OamioB BrImostHeHBI Bee 3aJaHUs PAKTHIECKOH (JTabopaTopHOi) pabOTHI ¢ 3aMeYaHUsIMU; 00yYaroIiiAcs
«YJIOBJICTBO-PUTEIILHO OTBETHJI Ha BCE KOHTPOJILHBIC BOIPOCHI C 3aMEUaHHIMH.
0-55 OGamnos OO0yuarommuiicst He BBIOJIHIII WM BHIITOJIHUI HENPABUIIBHO 331aHMsI IPAKTHYECKON
«HEYJIOBJIETBOPUTEIHHO (;1abopaTtopHOii) paGoThI; 00YYArOIIHICS OTBETHIT HA KOHTPOJIBHBIE BOMPOCHI C OLIMOKAMH HJIH HE

OTBETUJI HA KOHTPOJIBHBIC BOITPOCHI.

Kputepnu oneHMBaHUSI KOHTPOJILHOI Pa00ThI AJ151 BbINOJIHEHHS
pacueTHo-rpaduyeckoii padoTel, pPadoThHI HA TPEHAKEPe

Komrmnekr 3amanmi

Kputepun onenuBanus (yCTaHaBIMBAIOTCA Pa3pabOTYMKOM CaMOCTOATENHHO C Y4€TOM HCIIOJIb30BaHHUS PEHTHHTOBOH CHCTEMBI
OLICHKH YCIIEBAEMOCTH 00YYarOIMXCsl)

[IpumMepHbIe KPUTEPUH OLIEHUBAHUS:

B kauecTBe KpuTEpHEB MOTYT OBITH BEIOpAHBI, HAIPUMED:

— COOTBETCTBHUE CPOKA CAAYM PaOOTHI yCTAHOBICHHOMY IIPETIOIaBATENEM;

— COOTBETCTBHUE coJiep kaHus M 0popMIIeHHs! pabOThI IPEIBSIBICHHBIM TPEOOBaHMUSM;

— CIIOCOOHOCTD BBHITIOJIHATH BEIYHCIICHHUS,

— YMEHHE UCIOJIb30BaTh [IOJYyUYEHHbIE PAHEE 3HAHUS M HABBIKY IS PEIICHUS] KOHKPETHBIX 33/1a4;

— YMEHHE OTBE€YaTh Ha BOIPOCHI, AETAaTh BBIBOAKI, ITOJIH30BATHCS MPO(ECCHOHAIBHON U 00IIEeH JTeKCHKOH;

— 000CHOBAHHOCTH PEIIEHHUS U COOTBETCTBHE METOAMKE (AITOPUTMY) PACUETOB;

[Ikana oneHnBaHMA (YCTaHABIMBAETCS pa3pabOTIMKOM CAMOCTOSITEIBHO C yIETOM HCIIOIB30BAHNS PEHTHHTOBOM CHCTEMBI
OLICHKH YCIIEBAEMOCTH 00YUarOIIIXCsl)

HpI/IMepHaSI IIKaJia OICHUBaHMA

Bbamnsr

. CreneHs yI0BIETBOPEHUS KPUTEPHIM
IUIA y4yeTa B pelTHHTe (OLEHKA)

86-100 6amoB Bce marepuaisl, pacdeTsl, TOCTPOSHHS O(OPMIICHBI COTJIACHO TPEOOBAHUSAM H IEMOHCTPHPYIOT

«OTJIMYHO» BBICOKUI YPOBEHb OCBOCHHS TEOPETHIECKOTO MaTepHaia, CIOCOOHOCTh COCTABISTE U
peannu3oBaTh aIrOPUTM PEIIEHHUsS 10 UCXOIHBIM JAHHBIM. BBIUMCIIEHNUS BBIOIHEHBI YETKO,
OTBETHI Ha BOIPOCHI, BBIBOABI K pa0OTE OTPaXKar0T TOUKY 3PEHUs 00Y4aIONIErocs Ha pelaeMyro
npoGiieMy. Bece MaTepuansl peicTaBlICHEI B yCTAHOBJIEHHBIH CPOK, HE TPEOyIOT
JIOIIOJIHUTEIIBHOTO BPEMEHH Ha 3aBEpPLICHUE.




71-85 Oamnos Bce maTepuanbl, pacueTsl, MOCTPOCHUS 0(pOPMIICHBI COTJIACHO TPEOOBAHUSIM U JJIEMOHCTPUPYIOT
«XOPOIIO» JIOCTaTOYHO BBHICOKUIT yPOBEHb OCBOCHHS TEOPETHICCKOTO MaTEepHalia, CIOCOOHOCTh COCTABIIATh H
peanr30BaTh ATOPHUTM PELICHUS [0 UCXOTHBIM JaHHBIM. B paboTe nmpucyTCTBYIOT
HECYIIECTBEHHBIC OLIMOKH P BBIYUCICHHUSIX U MOCTPOCHUH YEPTENKEH, HE BIHUSIOIINE Ha 00U
pe3ynbTaT paboThl, IPU TPAMOTHOM OTBETE Ha OOJIBIIMHCTBO MOCTABJICHHBIX BOIPOCOB. Bee
MaTepHabl MPEJICTABICHBI B YCTAHOBJICHHBIH CPOK, HE TPEOYIOT IOMOJTHUTEIBHOTO BPEMEHH Ha

3aBEDIIICHUE
56-70 OamoB Marepwuainsl, pacueTsl, ITIOCTPOSHHNS 0GOPMIICHBI C OIINOKaMH, HE B IIOJJTHOM 00BeMe,
«yIOBIETBO-PUTETHHOY JEMOHCTPUPYIOT HaJIM4YKe MIPOOETIOB B OCBOSHUH TEOPETHUECKOTO MaTepraa, HU3KUH ypoBeHb

CIOCOOHOCTH COCTABIIATh M PEATH30BaTh AITOPUTM PELIEHHs 110 HCXOAHBIM AaHHBIM. B pabote
MIPUCYTCTBYIOT OIIMOKH, KOTOPBIE HE OKA3hIBAIOT CYIIECTBEHHOTO BIMSHHS Ha OKOHYATEIbHBIH
pe3ynbTat. PaboTa oopmiieHa HeakKypaTHO, IPEICTaBICHA C 3aJep’KKOH U TpedyeT
JOTIOJTHUTETBHOTO BPEMEHH Ha 3aBEpIICHHE.

0-55 oOamios JIeMOHCTPUPYET HU3KHI/HIDKE CPEHEr0 YPOBEHb OCBOCHHS TCOPETHUYCCKOTO MaTepHaa,
«HEYJOBJIETBOPUTEIHEHO» HECTIOCOOHOCTH COCTABIIATh U PEaTM30BaTh AITOPUTM PELICHHUS 110 UCXOTHBIM JaHHBIM. MHOTHE
TpeOOBaHMs, IPEIBSIBISICMBIC K 3aJTAHUI0, HE BHITIOHEHBI. OOyJaromuiics He MOXKET OTBETUTh Ha
3aMeyvaHus MPEnoaBaTelis, He BIaJeeT MaTepraaoM paboThl, HE B COCTOSIHUH JJaTh OOBICHEHUS
BBIBOJIaM M TEOPETHUSCKUM TOJIOKESHUAM JaHHOU padoThl. OdopmiieHre paboThl He
COOTBETCTBYET TPEOOBAHUAM.

Kpurtepnn oneHnBaHus KOHTPOJbHOM Pa00ThI TECTOBBIX 3aJaHU I

Marepuansl TECTOBBIX 3aJaHUN

Marepuaibl TeCTOBBIX 3aJaHUH CIeAyeT CrPYIIUPOBATh IO TeMaM/pa3esiaM U3y4aeMOU JUCITUILIHHEI (MOIYJIS) B CIICAYIOIIEM
BHJIE:

Tema (Temsr) / Pazaen aucummuinsel (Moayis)

TecToBBIC 3a1aHUSA IO TaHHOU TeMe (TeMaM)/Pasneny ¢ yka3zaHueM MpaBUIIBHBIX OTBETOB.

Kputepuu oniennBanus (ycTaHaBIUBAIOTCS pa3pabOTYMKOM CAMOCTOSITETIFHO C YUYETOM UCIIOB30BaHUSI PEUTHHTOBON CHCTEMBI
OIICHKH YCTICBAEMOCTH 00YJarOIINXCsl)

[TpumepHbIe KpUTEPUU OTLICHUBAHMSL:

- OTHOIIIEHHUE MPABUIHHO BHITIOJHEHHBIX 3aIaHUi K O0IIeMy UX KOJIHYECTBY

[lIkana oneHuBaHus (YCTaHABIMBACTCS Pa3pabOTUMKOM CAMOCTOSITEIBHO C YUETOM HCIIOJIh30BAHUS PEHTHHIOBOM CUCTEMBI
OIICHKH YCTICBAEMOCTH 00YJarOIINXCsI)

HpI/IMepHaﬂ IIKaJia OI€HUBAaHMA

Bamnsr

. CremneHs y10BIETBOPEHNUS KPUTEPHIM
Ul yueTa B peUTHHTe (OLEHKa)

86-100 6aIoB «OTIIMYHOY Brimonneno 86-100% 3amanuii

71-85 0anuoB «XOpOIIO» Bemonaeno 71-85% 3amanmii

56-70 OaNIOB «yIOBJICTBO-PUTEIHHO» Boimonneno 56-70% 3ananuit

0-55 OGaIoB «HEYIOBICTBOPUTEIHLHOY Boinonneno 0-56% 3ananuit

MU3MEHEHMUSA U JOITOJTHEHUSA

BenomocTts n3amenenuun

i Bun o6HOBIEHMIA Copneprxanne n3MeHeHni, BHOCUMBIX B OITOIT OO6cHOBaHNE U3MEHEHHH
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