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1. lleain ocBOeHMSI AMCHUILIMHBI

[Iporpamma yuebnoit qucuurmamnsl [1/1.01 «MaTtemaTukay sBIsETCS 4aCThIO MPOTrPAMMBI MTOJIIO-
TOBKH CIIEIMATIUCTOB cpeHero 38eHa B cooTBeTcTBUM ¢ PI'OC no cnenmansHocth 38.02.03 «Onepa-
LIMOHHAs JESTEIBHOCTD B JIOTUCTUKE)

Coneprkanne pabodel MporpaMMbl OPUEHTUPOBAHO HA IOCTHIKEHHUE CIICTYIONTUX IICIICH:

- obecrieueHre chOPMHUPOBAHHOCTHY TIPESZICTARTICHHI O COIUATTBHBIX, KYJIBTYPHBIX M UCTOPHYECKHX (haKTOpax CTAHORJICHHS
MaTeMaTKY;

- obecriedeHre chOPMUAPOBAHHOCTH JIOTWYECKOT O, A/TTOPHTMITIECKOTO M MATEMATHYECKOTO MBITIICHNS,

- obecrieueHue ChOPMUPOBAHHOCTY YMEHH PUMEHSTH MOMTy4eHHbIE 3HAHKSI TPH PEILICHHAN PazTYHBIX 337144,

- obecrieyeHre chpopMUPOBAHHOCTH TPEJICTARIICHUI O MATEMATHKE KaK YacTy OOIIICYEIIOBEIECKOM KYJIBTYPbI, YHUBEPCATTb-
HOM ST3bIKE HAYKH, TIO3BOJISFOLTIEM ONHCHIBAT 1 M3y4aTh PeaTbHBIE IPOLICCCHI U SIRICHISL.

2. Mecto nucuumiaunbl B cTpykrype IIIICC3

VYueonas muctummHa [1J.01 «MaTtematukay SBISICTCS y4€OHBIM MPEIMETOM O00s3aTeIbHOM
npeaMeTHou obnactu «Maremaruka u nHbopmarukay OI'OC cpegHero o6mero o6pa3oBaHus; U3yda-
eTcst B obmeoopazoBarenbHoM 1ukie yaeoHoro miana OITOIT CITO na 6a3e ocHOBHOTO 00111eTO 00pa-
30BaHU ¢ OJIY4YEeHUEM cpeiHero oomero oopazosanus (IITICC3).

B yue6nom mane IIICC3 yuebnas aucruruimza [1/1.01 «MaremaTrkay BXOAUT B COCTaB 00-
mux o011e00pa3oBaTeNbHBIX YUYEOHBIX TUCIMIUIMH, (POPMUPYEMBIX M3 00s3aTENbHBIX IMPEIMETHBIX
obmacreit ®I'OC cpennero oduiero obpazoBanus, ans cnenuaigbHocTed CIIO cooTBeTcTBYIOIErO
npoduis mpodecCHoHaTHHOTO 00pa30BaHUSI.

VYueonas mucuumumaa [1J].01 «MaTtemaTukay ocBanBaetcst Ha mepBoM kypcee (1, 2 cemecTphr).

3. Komnerenuun odOydamwuierocsi, popmupyembie B pe3yjbTaTe OCBOCHUA
AUCUMILTHHBI

OcBoenne ydeOHON IUCHMIUIMHBI «MareMaThka» O00eCIeYrBaeT JAOCTHIKEHUE CTYJICHTaMH
CJIEYIOLIUX Pe3yJIbTATOB:

JIMYHOCTHBIX:

- cOPMHUPOBAHHOCTH MPECTABICHUN O MaTeMaTUKe KaK YHUBEPCATHLHOM SI3bIKE HAYKH, CPEICTBE MO-
JIETMPOBAHMUS SIBIICHUH U MIPOIIECCOB, UIESIX U METOIaX MAaTEMATUKU;

- TIOHMMaHWE 3HAYUMOCTH MAaTEMaTUKU ISl HAYYHO-TEXHUYECKOTo Mporpecca, cHhopMupoBaHHOCTH
OTHOIIICHUS K MaTeMaTHUKe KaK K 4acTH OOIIEUYEIOBEUECKON KYIbTYphl Yepe3 3HAKOMCTBO C UCTOpHEH
pa3BUTHUS MATEMATUKH, DBOJIIOLIMEN MAaTEMaTUYECKUX UIEH;

- Ppa3BUTHE JIOTUYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHHUS, aJTOPUTMUUYECKON
KYJIbTYpbl, KpUTUYHOCTH MBIIIICHAS HA YPOBHE, HEOOXOoAWMMOM i Oyaymieid mpodeccruoHamTbHON
NEeSTENILHOCTH, JUISI TPOJIOJKSHHSI 00pa30BaHus U caMOOOpa30BaHMUS;

- OBJIaJICHUE MaTEeMAaTHUYCCKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOIUMBIMHU B TTOBCETHEBHON KU3HH, JIJIS
OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX JUCIMILIUH U AUCIUILINH MPOPECCHOHATHHOTO IUKIIA, AJIs
noJtydeHus: 00pa3oBaHus B 00J1aCTAX, HE TPEOYIOMIMX YIITyOJIEHHOW MaTeMaTUYeCKON MOATOTOBKH;

- TOTOBHOCTH M CIIOCOOHOCTh K 00Pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUU Beel
JKU3HH; CO3HATEIPHOE OTHOIIEHNE K HEMPEPHIBHOMY O0pa30BaHUIO KaK YCJIOBHIO yCIIEIIHON mpodec-
CHOHAJILHOM M OOIIECTBEHHOM ACATEIbHOCTH;



- TOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSATEIIFHON TBOPYECKOW M OTBETCTBEHHOI JIEATEILHOCTH;

- TOTOBHOCTh K KOJJICKTUBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeNbHOM, 001I1e-
CTBEHHO TIOJIE3HOH, YUeOHO-MCCIIEeJ0BATEIbCKO, MPOSKTHON M APYTUX BUIAX JICSTEIbHOCTH;

- OTHOILIEHHE K MPO(ECCHOHATBFHON NEATETbHOCTH KaK BO3MOXXHOCTH YYaCTHS B PEIICHUU JIUYHBIX,
0OIIIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAILHBIX MPOOJIEM;

MeTanpeaMeTHbIX:

- YMEHHE CaMOCTOSITEJIBHO ONPENEATh LEIU AESITEIIbHOCTA U COCTABIIATH IUIAHBI ACSITEIBHOCTH; Ca-
MOCTOSITEJIBHO OCYILECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH AESATEIBLHOCTD; UCIIOJIB30BATh BCE
BO3MOJKHBIE PECYpPCHI ISl TOCTUKEHUs MOCTABJICHHBIX LIEJIEW U peau3ally IJIAaHOB JIEATEIbHOCTH;
BBIOMPATH YCHEUIHBIE CTPATETMH B PA3IMYHBIX CUTYaLUsX;

- YMEHHUE NPOAYKTUBHO OOLIATHCS M B3aUMOIEHCTBOBATh B IIPOIIECCE COBMECTHOM JIEATENbHOCTH, YUH-
TBHIBATh MO3ULIUH IPYTUX YUACTHUKOB ACATEIBHOCTH, 3(pPEeKTUBHO pa3peniath KOHPIUKTHL;

- BJIQJICHME HaBbIKaMU TMO3HABATENbHOM, y4eOHO-MCCIIE0BATEIbCKON U MPOEKTHON NeATeIbHOCTH,
HaBBIKAMU pa3pelieHus npo0ieM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY TOMCKY METO/I0B
peueHust MPakTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOA0B ITO3HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHON HWH(pOPMAIlMOHHO-TI03HABATEIBHON NEATEIbHOCTH,
BKJIIOYasi YMEHUE OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MHQOPMAIMK, KPUTHUECKU OLIEHHUBAThH
U MHTEPIIPETUPOBATh MH(OPMAIIHIO, TOTyYaeMYyIO U3 Pa3IMUHBIX HCTOYHHKOB;

- BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO, TOYHO M3J1aratb CBOIO TOYKY 3pPEHUS,
MCII0JIb30BAaTh a/IEKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

- BJIaJIcHHE HAaBBIKAMH MO3HABATEIbHOW pedIeKCHH KaK OCO3HAHMSI COBEPILAEMBIX ACHCTBHM U MBbIC-
JIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, IPAaHUI] CBOETO 3HAHUS U HE3HAHMs, HOBBIX I10-
3HABATEJbHBIX 33J1a4 U CPEICTB Ul UX JOCTHXKECHHUS;

- LEJNeYyCTPeMIIEHHOCTh B TMOMCKAX M MPUHATUH PELICHUH, COOOPa3UTENbHOCTh U MHTYHIIMS, Pa3BU-
TOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CTIOCOOHOCTh BOCIPUHUMATH KPAaCOTy U TApMOHUIO MUDA;

NnpeAMeTHBbIX:
- ¢(OpPMHUPOBAHHOCTH MPEICTABICHUI 0 MAaTEMATHKE KaK YaCTH MHUPOBOU KYJIBTYPBl U MECT€ MaTeMa-
TUKU B COBPEMEHHOW IUBMIIM3AIMH, CIIOCO0AX OMUCAHMS SIBJICHUN pealbHOTO MHpa Ha MaTeMaruye-
CKOM SI3BIKE;

- cOpMHUPOBAHHOCTH NPEJCTABICHUNH O MAaTeMaTUYECKUX MOHATHUAX KaK BaKHEHIIMX MaTeMaTuye-
CKHMX MOJEJISIX, MTO3BOJISIONIMX OMUCHIBATh U U3y4YaTh Pa3HbIC MPOLECCHl U SBJICHUS; TOHUMAaHUE BO3-
MO>XHOCTH aKCUMOMAaTH4YECKOT0 IOCTPOEHUSI MAaTEMAaTHYECKUX TEOPHIL;

- BJIQJICHHE METOJAMH JOKA3aTeIbCTB U AJTOPUTMOB PEUICHUS; YMEHHE UX MPUMEHATH, MPOBOIUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ PELICHUS 3a/1a4;

- BIIQJICHUE CTaHJAPTHBIMHU IPUEMaMU PEUICHUSI PallUOHATIBHBIX U UPPALMOHAIBHBIX, TOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKNX YPAaBHEHUN W HEPABEHCTB, UX CHCTEM; HCIIOJIb30BAaHWE T'OTOBBIX
KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCIIE JJIsl TIOMCKA MYTH PEIICHUS U WUTIOCTPALIMU PEIIeHUsl ypaB-
HEHUI 1 HEPABEHCTB;

- ¢(OpMHUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHITHIX MaTEMaTHYECKOTO aHAllM3a U UX CBOM-
CTBaX, BJaJIcHUE YMEHUEM XapaKTepu30BaTh MOBeAeHUE (DYHKLMN, UCTIONb30BaHUE MOTyYEHHBIX 3Ha-
HUM J1JI ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

- BJIaJICHUE OCHOBHBIMU MOHSATHSMH O IJIOCKHX M IMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTYpax, UX
OCHOBHBIX CBOWCTBax; C()OPMUPOBAHHOCTh YMEHHSI PACIIO3HABATh I€OMETPUYECKHE (UTYPHI HA Yep-
TeXax, MOJENIIX U B pealbHOM MHpE; MPUMEHEHUE M3YyYEHHBIX CBOWCTB I'€OMETPUYECKUX (PUryp u
dbopMyIT AT pelIeHUs] TEOMETPUUYECKUX 3a/1a4 M 33/1a4 C MMPAKTUIECKUM COJIEPIKAHUEM;

- c(OpMUPOBAHHOCTD MPEACTABIECHUN O MpoIleccax U SBICHUSX, UMEIOIINX BEPOITHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAbHOM MHPE, OCHOBHBIX MOHSATHUSIX 3JEMEHTApHOU Teopuu
BEPOSITHOCTEH; YMEHUN HAXOAWTh W OLIEHUBATh BEPOSITHOCTH HACTYIUICHHsI COOBITHH B MPOCTEUIINX
MPaKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYallHbIX BEJIMYUH;

- BJIQJICHHE HABBIKAMU UCITOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOIPaMM IIPU PELICHHUH 3a4au.






4. CTpyKTYypAa U CoAepKaAHUE TUCHHUIIINUHBI

4.1. O6mas TpyA0eMKOCTh JUCUHILIMHBI B 4acax

OO6mmas TpyA0eMKOCTh UCIUIUTHHBI cocTaBsieT 409 vacos.

dopma MPOMEKYTOUHON aTTECTALUU 110 JUCLUILIMHE:

g depeHITMpoBaHHBIN 3a4€T B 1 cemecTpe, IK3aMeH BO 2 CEMECTpE.
Tabnuna pacrpeneiaeHus TPyI0EMKOCTH TUCIUTUIMHEI (B Yacax) 10 BUJaM HArpy3Ku oOydaromerocs u
0 pa3jesiaM JUCIUTUTAHBI

Buaeb! u yacel aynu-
TOPHO# pabOTHI, NX
OEMKOCTb (B Camocrosi-
Ne Ce- PyA ( Texyuue popmsl
Pasgensl 1 TeMBI TUCIUITIMHEI Henens Jacax) TeabHas
MECTp KOHTPOJIA
[pakruye- padora
Jlexuuu | ckue 3aHs-
THUA
Bgenenue. 1 1 1 0
Pazpen 1.
" 1|14 7 16 9
Pa3BuTHe MOHATHS 0 YHCIE.
Tema 1. KonrponbHas pabora Ne 1
1 o 1 1-4 7 16 9
JlelicTBUTEIbHBIE YKCIA. KonTtponbnas pabora Ne 2
Pazpnen 2.
KopHu, crenenu 1 5-11 14 36 24
U Jorapugmel.
Tema 2. CteneHnast GyHKIHS. 1 5-6 4 12 8 Kontponbnas pabota Ne 3
3 Tema 3. [ToxazaTenbHast HyHKITHS. 1 7-8 4 12 8 Koutponsnas pabota Ne 4
4 Tema 4. Jlorapudmudeckas QyHKIHUSL. 1 9-11 6 12 8 KonrponbHas pabora Ne 5
Pazpnen 3.
IIpsiMble U MJIOCKOCTH 1 12-14 6 18 14
B ITPOCTPAHCTBE.
5 Tewa SLAKCHOMH CTCPCOMCTPHI I 1X 1 12 2 6 4 Koutponsnas pabora Ne 6
[POCTEHIINE CICACTBYS.
6 Tewa 6. Haup JLICIBHOCT, TIPAMBIX 1 13 2 6 4 KonrponbHas pabora Ne 7
IUIOCKOCTEH.
7 Tewa 7. HepTeHHHKyMpHOCTL TpAMBIX 1 14 2 6 6 KonrponbHas pabora Ne §
U TUIOCKOCTEH.
Pazpnen 4.
. 1 [1517 |6 15 12
KOOleﬂHaTLI 1 BEKTOPbI.
8 Tewa 8. JlexapToBbt KoopuHaTs! 1 1 15-17 6 15 12 Koutponsnas pabora Ne 9
BEKTOPHI B [IPOCTPAHCTBE.
Pazgen S.
A 2 |16 12 12
OCHOBBI TPUTOHOMETPHH. 30
9 J"f:IMa 9. Tpuronomerpudeckue Gopmy- 2 12 4 10 4 Konrponbnas pabora NelO
10 Tema 10. TpuronomeTpru4ecKie ypas- 2 3.4 4 10 4 Konrponbnas padora Nell
HEHUSL.
11 ESIII\/IM I1. Tpuronomerpueckue ¢ymk- 2 5-6 4 10 4 Koutponbnas pabotaNel 2
Pazgen 6.
MHOrorpaHHNKH H KpyrJjble 2 7-14 16 40 20
TeJaa
KonrponbHas pabora Nel3
12 Tema 12. MHOrorpaHHHUKH. 2 7-8 4 10 5 Kontpombias padora Nel4
13 Tema 13. Tena BpameHus. 2 9-10 4 10 5 KountponbHas pabota Nel5
14 Tema 14. O6BEMBI MHOTOTPAaHHHUKOB. 2 11-12 4 10 5 Kontponbnas padota Nel6
15 Tema 15. OOBEMBI M TOBEPXHOCTH TEI 5 12-13 4 10 5 Kontporbias padora Nel7
BpAIICHUS.




Paszgen 7.

Hauyana MmaTeMaTH4eCcKoOro 2 15-17 6 16 13
AaHaJIn3a
16 Tema £6. IIpousBoanas u €€ reomerpu- 2 15 2 6 5 KontponbHas pabota Nel8
YECKUH CMBICIL.
17 Tewa 17. Tipumeneiie npoussoamoii « 2 16-17 4 10 8 KourposnbHas pabora Nel9
HCCIICOBAHUIO (DYHKIHH.
Pazpnen 8.
A 2 1819 |4 10 14
HHTerpan u ero npuMeHeHne
18 Tema 18. Unrerpan. 2 18-19 4 10 14 Konrponbnas pabora Ne20
Paznen 9. KomOunaTropuka 2 20 2 6 8
19 Tema 19. Kombunaropuxka. 2 20 2 6 8 KontponbHas padota Ne21
Paznen 10. DiaeMeHTHI TEOpUH
BEPOATHOCTE U MaTeMaTH4Ye- 2 21-22 4 8 10
CKOM CTATHCTHKH
20 Z:;\;Ia 20. SnemeHTEI TeOpHH BEPOATHO- 2 21 2 4 5 KonTponbHast pabota Ne22
21 Tema 21. CratucTuka. 2 22 2 4 5 Kontponbnas pabota Ne23
78 195 136
Hroro
4
12 |39 09




4.2. Conep:kanme TMCHUNIHHBI

HaumenoBanmue pa3s-
JeJ10B U TeM

Conep:xanue y4e0HOr0 MaTepHaJia, NPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHASA padoTa 00y4aromuxcst

0O0neMm

yacoB

YpoBeHnb ocBoeHust

1

2

BBenenne

MareMaTrKa B HAyKe, TCXHHKE, SKOHOMHKE, HHPOPMAITMOHHBIX TEXHOJOTHIX U MIPAKTHYCCKOM NesTenbHOCTH. Lle-
JIM ¥ 3aJ1a44 U3Yy4YCHUS MAaTEMAaTUKU IIPU OCBOCHUH criernaabHOCTH 38.02.03 «OnepanuoHHas JeATeIbHOCTb B JIOTUCTU-
Ke».

Paznen 1. PazBurue
MOHSATHSA 0 YHCJIe

Conep:xanue yueOHOT0 MaTepuaja

32

Tewma 1. JleiicTBu-
TeJbHBIC YHCIIA.

Lemnbie n parpioHansHbIe yncia. JeifictButensHble uncha. [Ipubauscennole gpiuucienus. Kounnexcuvie yucia.
Apudmernueckuii KOpeHb HaTypanbHOH crernieHd. Kopens crenenn n>1 u ero cBoiicrBa. Kopuu HatypainbHoii cTe-
MIEHW U3 YHCciia U UX cBolicTBa. CTeneHb ¢ palioHaIbHBIM MTOKa3aTeneM U e€ cBoWcTBa. [lousmue o cmenenu ¢ oeli-
cmaumenvhvim noxazamenem. Ceolicmsea cmenetu ¢ 0eticmeumenbHbiM NOKA3amenem.

HpaKTl/l‘{eCKﬂe 3AHATHSA:

16

1. KontpomnsHas padota Nel (BxomHo# cpe3) (45 MUHYT).

Pewrenue 3anau no teme: «Apudmerndeckue nercTBus HaJ ynciamu. CpaBHEHHE YUCIOBBIX BeluunH. Haxoxe-
HUE TPUOTIKEHHBIX 3HAYCHUH BEJTUYMH 1 TIOTPEUTHOCTEH BBIYMCICHHS (a0COMIOTHON U OTHOCHTEIbHOM). [Ipnoim-
#EHHbIC BBIYKMCIICHHsI». PellieHne MpUKIIaIHbIX 3a/1a4.

2. Pemenue 3ama4 no teme: «llenple U pallmOHAIBLHBIC YUCIIAY.

3. Pemenne 3aga4 no teMe: «JIeHCTBUTEIBHBIC YHCIIAY.

4. Pemenue 3a1a4 Ha BRIYHCIICHHE OSCKOHETHO YOBIBAIOIICH reOMETPHUIECKON POTPECCHH.

5. Pemenue 3aJa4 Ha BBIYHUCJICHUC aqu)Meanecxoro KOpHHA HaTypam,Hoﬁ CTCIICHMU.

6. Pemmenue 3aJa4 Ha BBIYHUCJICHUC U CPABHCHUC KOpHeﬁ. Brimonnenne paC‘IéTOB C pagukKajJaMu.

7. Pemienue 3a4a4 Ha BBIYUCJICHUC CTCIICHU C pallMOHAJIbHBIM U ﬂeﬁCTBHTCHLHLIM I10Ka3aTCJICM.

8. Penienue 3a1au Ha npeoOpa3oBaHusl BRIPAXKEHHH, cofepkaiinx crenend. CpaBHeHue creneHeid. Pemenne npu-
KiaaHbIX 3a1a4. Konrposbnas pabota Ne2 o teme: «JlelicTBuTenbHble uncaa» (45 MuHyT).

NN (N[

CamocrosiTesbHas padora:

1. Pemenue 3aJa4 Ha BBIIIOJIHCHUC apI/I(I)MeTI/I‘IeCKI/IX ﬂeﬁCTBHﬁ HaJ 4YuCJIaMH; HaXOXICHUC HpI/I6J'II/I)KéHHLIX 3Ha4yec-
HHI BeJIMYMH U HOI‘peHIHOCTCﬁ BBIYUCJICHUSA (a6COJ'HOTHOﬁ nu OTHOCHTCHLHOﬁ); CpaBHCHHNE YMCJIOBBIX BEJIMYNH; pC-
IICHUEC NPUKIIAAHBIX 3aJa4 Ha HpI/I6J'II/I)KéHHI)I€ BBIYMCJICHU.

2. Pemenue 3aJa4 Ha BBIYHUCJICHUC KOpHeﬁ; CpaBHCHUC KOpHeﬁ; BBITTIOJIHCHUC paC‘IéTOB C paguKajJIaMu.

3. Pemenue 3aJa4 Ha HAaXO0XIACHHUC 3HAYCHUI CTEICHEH C pallMOHAJIbHBIMU ITOKA3aTCISIMA; CPABHCHUC CTCHeHeﬁ;
npeo6pa30BaHI/15{ BLIpaH(eHHﬁ, COJACPIKAIUX CTCIICHU.

4. PemicHue OPUKIAJHBIX 3a4a4. Pemenne 3aJa4 Ha npeo6pa30BaHMe BLIan(eHHﬁ, BKIIIOYAKOIIHUX apI/I(I)MeTI/I‘IeCKI/Ie
OIicpalmru, a TAK¥XKXC onepanuio BO3BCACHUS B CTCTICHb.

Paznen 2. Kopuu,
CTeNeHHu M JIora-

pudmbI.

Coaep:xanue yueOHOro MaTepuasia

14

64

Tewma 2. CteneHnast GyHK-
LS.

CrenienHas GyHKIUsA, € cBOMCTBA U rpaduk. BzanMuo oOpatHbie GyHKIINN. PaBHOCHIEHBIE YpaBHEHUS U HEPABEH-
ctBa. [IpeoOpazoBaHue palMOHAIbHBIX, HPPALIMOHAIBHBIX, CTENIEHHBIX BhIpaKeHU. PellieHne painoHaNbHbIX 1
MPPALMOHAJIbHBIX YPABHEHHH 1 HEPABEHCTB.




Tema 3. [Toka3zarenbHas
GbyHKIUSL.

[Toxa3zatenpHas ¢pyHKIWs, €€ CBOWCTBA U TpaduK. PenieHne mokazaTeabHBIX YpaBHEHHN 1 HepaBeHCTB. CHCTEMBI
[TOKa3aTeIbHBIX YPAaBHEHUH B HepaBeHCTB. IIpeoOpa3oBaHme MOKA3aTEIbHBIX BRIPAKCHHUH.

Tewma 4. Jlorapudmudeckas
GbyHKIUSL.

Jlorapudm. Jlorapudm gucia. OcHOBHOE JIoTapupMUIecKoe TOXAeCTBO. Jlorapudm Mponu3BeaeHNs, 4aCTHOTO, CTe-
MICHH; IEPEX0J K HOBOMY OCHOBAHHUIO. J[eCATHYHBIN U HATYpaJbHBIHA Jorapudmel, yucio e. Jlorapudmudeckas
¢yHKIWMs, €€ cBoricTBa u rpaduk. [IpeoOpa3zoBaHus MPOCTEHIINX BBIPAXKCHHH, BKIFOYAIOIINX ONCPAIHIO JOrapud-
mupoBanus. [IpeobpazoBanue norapudMuiyeckux BeipaxeHuil. Pemenue torapuyMUdecKkux ypaBHCHHI U HEpa-
BeHCTB. HaxoxeHue 3HaueHMiT Jorapudma no npou3BoJILHOMY OCHOBaHUIO. JlorapupMupoBaHue 1 MOTCHIIMPOBA-
HUE BbIpaXeHUil.

IIpakTHyeckue 3aHATHSA:

9. Penienne 3anau no reme: «CrenenHas GyHKIMs, €€ CBOCTBA U rpaduK».

10. Pemrenne 3aga4 no teme: «BzaumHo oOpaTHbIC QYHKIMN.

11. Pemrenne 3aJa4 I10 TCMC: «PaBHOCHIIBHBIE YpaBHCHUSA U HCPABCHCTBAY.

12. Pemenne 3aJa4 I10 TCMC: ((I/IppaIII/IOHaHI)HLIe YPaBHCHUSA U HCPABCHCTBAY.

13. Pemenue npuKiIagHbIX 3a0a4.
KonTponpHast padora Ne3 no teme: «CreneHHas GyHKIUs» (45 MUHYT).
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14. Pemenne 3ama4 mo teMe: «llokazaTesnbHas GyHKIMS, €€ CBOWCTBAY.

15. Pemenne 3amau o teme: «IlokazatenpHas QyHKIHS U TpaduKky.

16. Pemenne moka3aTenbHBIX YPaBHCHHH

17. Permenne noka3aTelbHBIX HEPABEHCTB.

18. Pemenne 3ama4 1o teMe: «CUCTEMBI TOKA3aTENbHBIX YPABHCHHA U HEPABEHCTBY.

19. Pemenne mpUKIaIHBIX 3314,
KonTponpHast padota Ne4 o Teme: «IlokazarenpHast QyHKIms» (45 MEHYT).
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20. Pemenne 3amaq mo teme: «Jlorapupmer. Haxoxnenue 3HaueHnit toraprpma 1o mporn3BOIEHOMY OCHOBAaHHIO.
[epexo/1 OT OJJHOTO OCHOBaHHMS K JipyroMy. Beruucnenue jorapudmon. CpaBHeHHE JIOrapr(MOB.»

[\S}

21. Pemenne 3amad mo teme: «Ilepexo OT 0JHOTO OCHOBaHUS K ApyroMy. Brrancienue gorapugmos.»

22. Pemenne 3ama4 1o teme: «CpaBHEHHE JIOTAaPU(PMOB.)»

23. Pemenne 3amau o reme: «CBoiicTBa jorapudmMoB. JlecATHUHBIE H HATypaJIbHbIE JIOTAPU(DMBIY.

24. Pemenne 3a1a4 1o teme: «Jlorapudmudeckas GyHKIM, € CBOMCTBA U TpaduKy.

25. Pemenne norapupMudeckux ypaBHeHui. JlorapudpMupoBanue U IOTEHIIUPOBAHNE BBIPAXKCHHIM.
Pemenne npocredninx jorapuGMUIECKUX HEPABEHCTB.

N[N

26. IIpeoOpazoBaHus MPOCTEHIINX BBIPAKEHHUH, BKJIIOYAIOIINX ONEPANNIO BO3BEACHHS B CTEIICHb U ONEPALIUIO JIO-
rapuMupoBaHus. Penenne npukiaaHbIX 3aaad.
KonrposbHas padora Ne5 o teme: «Jlorapudmuueckast pyHkuus». (45 MUHyT)

CamocTosiTe1bHast padora: 24
1. PemeHue 3aj1a4 Ha BEIUUCIIEHUE 3HAYEHUN CTENEHEN C pallMOHAIbHBIMU [TOKA3aTEeIsIMU; CPABHEHUE CTEIEHEl; 2
IpeoOpa3oBaHMsl BIPAKEHHUH, COIEPKALINX CTEICHH.

2. BrInoJIHEHHE MPAKTHYECKHUX MTOCTPOCHUH TPa)UKOB CTENICHHBIX, TIOKA3aTENbHBIX U JOTapuPMUUECKUX (YHKITHH. 2
3. Penienue 3a1a4 Ha npeoOpa30BaHNe BEIPAKCHHH, BKIIOUAIOIINX apH(hMETHIECKHUE OTIEpaIlH, a TAK)KE ONeparnio 2
BO3BEJICHUS B CTETICHD M OTIEPAIHIO JIOTapU(PMUPOBAHUS C IPUMEHEHHUEM CBOICTB CTETIEHH C palliOHAIBHBIM MOKa-

3aTesieM M CBOWCTB JIOrapu(MOB.

4. PemieHue 3a1a4 Ha HaXOX/ICHHUE 3HAYCHUH JiorapuQMa 10 MPOU3BOIGHOMY OCHOBAHHMIO; TIEPEXOJI OT OJHOTO OC- 2




HOBAHUA K IPYTOMY; BEIYUCIICHHE JOTapru(pMOB; CpaBHEHHE JIOTapH(HMOB; JTOTapUPMHIPOBAHNE U TOTSHIIMPOBAHNE
BBIPAKECHUH.

5. Pemrennie pannoHa bHBIX, HPPAOHABHBIX, TOKA3aTEIBHBIX, IOTapUPMIUECKUX ypaBHEHNH. OCHOBHBIC IpHe-
MBI UX PCUICHHUSL.

6. Pemenue HpOCTeﬁmHX CHUCTCM ypaBHeHI/Iﬁ C ABYMS HCU3BCCTHBIMMU.

7. icnonb3oBaHue CBOKCTB U rpavkoB (pyHKUMI TPpH pellieHNN ypaBHEeHUH. M300paXkeHne Ha KOOPIMHATHOM
IUIOCKOCTU MHOKECTBA PELICHUI YpaBHEHU ¢ ABYMS IEPEMEHHBIMU U UX CUCTEM.

[\

8. Pemienne cucteM HEpaBeHCTB C OAHOM NEPEMEHHOII.

9. Vicnonb3oBaHue cBOWCTB U rpaMKoB GyHKUMHI NTPH pelICHUN HEPABEHCTB.

10. Penienne HEpaBeHCTB METOI0M MHTEPBAJIOB.

11. Pemenne npocTeiiinX noka3aTeJbHbIX HEPABEHCTB.

12. Pemenne npocteimux gorapuMUIecKux HEPaBeHCTB.
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Paznen 3. lipambie u
ILUIOCKOCTH B MPO-
CTpaHCTBE.

Coaep:xanue yueOHOro MaTepuasia

38

=)

Tema 5. AKCHOMBI CTEpEO-
METPHH U HX IpocTeiimme
CIICACTBHS.

OCHOBHBIC TIOHATHSI CTEPEOMETPUH (TOYKA, MPSIMasi, TNIOCKOCTh, IPOCTPaHCTBO). CyIIeCTBOBAaHUE TNIOCKOCTH, TIPO-
XOJSIICH Yepe3 JaHHYI0 NPSIMYIO B JaHHYIO Touky. [lepecedenue mpsiMoii ¢ miockocThio. CyIecTBOBaHUE MPSIMON,
MIPOXOAIICH Yepe3 TPH 3aJaHHbIe ToUKU. Pa3OneHne mpocTpancTBa Ha ABa MOIYIIpOCTpaHCcTBa. B3anmuoe pacrio-
JIOKEHHE JIBYX IPSMBIX B IPOCTpaHCTBE. Ilepecekaroniecs, napamieabHbIe U CKPEITUBAIOIINECS MPSIMbIE. YTOI
MEXTy IPSIMBIMH B TIPOCTPAHCTBE.

Tema 6. [TapannenbHOCTh
HPSIMBIX Y TJIOCKOCTEH.

[Tapannenbubie npsiMbie B ipocTtpancTe. [Ipu3Hak napamiensHocTH psAMbIX. [Ipu3Hak nmapamiensHOCTH PSIMON U
wrockocTH. [Ipu3Hak mapamiensHocTH mIockocted. CyIecTBOBaHKE INIOCKOCTH, apayUIeabHOM JTaHHOH IIOCKO-
ctu. CBoiCTBa MapaJIeNIbHBIX IIOCKOCTeH. ['eoMeTprueckoe peodpa3oBaHue MPOCTPAHCTRA: TTapaUIeIbHBIN TIe-
PEHOC, CHMMETPHSI OTHOCHTENBHO TIocKocTH. [TapannensHoe nmpoexkTupoBanue. [Tnomans opToroHansHON MPOeK-
LMY MHOTOYTOJIbHUKA. V300paskeHre MPOCTPAaHCTBEHHBIX (DUTYp HA MJIOCKOCTH.

Tema 7. Ilepnen quKysp-
HOCTb IPAMBIX U IIIOCKO-
cTeil.

IepnennuKynIApHOCTH MPSAMBIX B IpOCTpaHCTBe. IIpu3Hak nepneHuKyaIspHOCTH NpsiMoit U niaockoctu. [octpoe-
HUE NEPNEeHAUKYISIPHBIX IpAMOil 1 mockocTu. CBOMCTBA MEPIEHAUKYIISPHBIX NPSAIMOM U miockocTy. Ileprnenau-
KyJp U HaKJIOHHasA. PaccTosiHUE OT TOUKM A0 MIOCKOCTU. PaccTosHue OT npsiMoit 1o mnockoctu. PaccTosiHue Mex-
Jly napaiesbHbIMU IJIOCKOCTSIMU. PaccTosiHue Mex Iy CKpeIuBaroIUMUCS NpsIMbIME. TeopeMa o Tpex nepneHu-
kynsapax. [Ipu3sHak nepneHauKyIIpHOCTH MIOCKOCTEH. YT0JI MeX Ay NpsSMON U MIOCKOCTBIO. JIBYyrpaHHBIN yrod.
JIMHEeWHBIN YToJ1 ABYTPAHHOTO yria. YToJ MeXAy IIIOCKOCTSIMHU.

IlpakTHyecKue 3aHATHUSA: 18
27. Pemenne 3a1a4 1o TeMe: «AKCHOMBI CTEPEOMETPHHN M MX IPOCTEHININE CICSACTBHUS). 2
28. Pemenne 3amau o teme: «llapamienbHOCTh IPSIMBIX | IIOCKOCTeH. M300paskeHne MpOCTPaHCTBEHHBIX GUTYD 2
Ha IJIOCKOCTHU. »

29. Pemenne 3amau o teme: «llapamienbHoe MPOSKTHPOBAHKUE U €T0 CBOMCTBA.» 2
KonTponpHast padota Ne 6 o Teme: «AKCHOMBI CTEPEOMETPHHU U X IPOCTEHINNE CICICTBUMY.

30. Perrenue 3aa4 no teMe: «llepleHANKYIIPHOCTh NPSIMBIX U TNIOCKOCTEH.)» 2
31. Pemrenue 3ana4 no teMe: «Teopema o Tpéx nepneHaukysipax. [lepneHaukynsp 1 HaKJIOHHAs K IIOCKOCTH.) 2
32. PemreHue 3a7a4 1o teMe: «YT0J MEXTY MPSMOM U IIIOCKOCTHION. 2

KonTponpHast padota Ne 7 mo Teme: «IlapaienbHOCTD MPSIMBIX M TNIOCKOCTEH .




33. Pemenne 3amad o teme: «PaccTosiHue OT TOYKHU /0 IMIIOCKOCTH, OT MPSIMOH IO TNIOCKOCTH, PACCTOSHUE MEXKITY
IUIOCKOCTSIMH

34. Pemenue 3ama4 o teme: «PaccTossHuEe MEXITy CKPEIINBAIOIIIMUCS TPSIMBIME, MEXTy TPOU3BOILHBIMH (DUTY-
paMu B IPOCTPAHCTBE.»

35. Pemenue 3anau no teme «OpTOroHaIbHOE NPOEKTUPOBAHUE. »
KonrposnbHas padora Ne§ mno teme: «llepneHanKyIsIpHOCTE HPSIMBIX M INIOCKOCTEH».

CamocrosiTesbHas paéora: 14
1. Pemenue 3aa4 Ha IPUMEHEHHUE NMPU3HAKOB B3aHUMHOT'O PACIOIOKEHHS MPSIMbIX; HAXOXKACHUS YTIiia MEXIY Mpsi- 2
MBIMH, ONpEJeNIEHUE B3aUMHOTO PACIOJIOKEHUE NPSAMBIX U TNIOCKOCTEH.

2. Pemenue 3aauy Ha ompeJielieHHe M HaxXOXKJEHUE MEPIEeHIUKYIsIpa U HAKIOHHOW K MJIOCKOCTU U YIJia MEXIY 2
MPsIMOM U TJIOCKOCTHIO; HA MPUMEHEHHE TEOPEMBI O B3aUMHOM PAaCIIOJIOKEHUHU NPSIMOH U IMJIOCKOCTH.

3. Pemienue 3a1a4 Ha MpUMEHEHHE TEOPEMBI O TPEX MEPIECHIUKYISIpaX K HAXOXKICHUIO PACCTOSIHUM U OTPE3KOB. 2
4. Pemienue 3a7a4 Ha MPUMEHEHHUE MPU3HAKOB U CBOMCTB MapalyieNIbHbIX U NEePIEHANKYIISPHBIX MII0OCKOCTEN; BbI- 2
YHUCJICHUE PACCTOSIHUSL OT TOYKH JI0 TJIOCKOCTH, OT MPSIMOM JI0 MIIOCKOCTH.

5. Pemenue 3a1a4 Ha paccTOSIHUSL MEXY IJIOCKOCTSAMU, MEXTY CKPELUIUBAIOIIUMUCS MPSMBIMHU, MEXKAY POU3- 2
BOJIbHBIMHU (DUTYPaMH B IIPOCTPAHCTBE.

6. [IpuMeHsITh MapaJieIbHOE POSKTUPOBAHUE M €0 CBOMCTBA, TEOPEMY O TUIOIIAIH OPTOTOHATBLHOM MPOSKITNH 2
MHOTOYTOJIbHUKA.

7. IlpuMeHATH B pelIeHUH 3a/1a4 B3aUMHOE PacOI0KeHHE MPOCTPAHCTBEHHBIX (PUTYp I TOCTPOCHUS CeUSHHUN 2

MHOTOIPAaHHUKOB W HAXOXJICHUIO YIJId MEXKIY HpHMOﬁ 1 IITIOCKOCTBIO, MCXKY IIIIOCKOCTAMM.

Pa3gen 4. Koopau- | Copep:xaHue yueOGHOI0 MaTepHaJa 31
HAThI M BEKTOPBI.
6
Tema 8. JlekapToBel K0Op- | J[eKapTOBBI KOOPAUHATEL B IPOCTpaHCTBe. [IpsMoyrosbHas (J1eKkapToBa) CHCTEMa KOOPAUHAT B IPOCTPAHCTBE. 6
H“H“Hc?;::;‘):e“ BP0 | dopmyna pacCTOSHUS MEXKITY ABYMS TOUKaMU. KOOPIMHATEI CEpPEMHBI OTpe3Ka. Y paBHEHHS CHEPHI, INIOCKOCTH
' npsiMoii. @opmyIa pacCTOSHUS OT TOYKH JI0 IDIOCKOCTH. VICIoIbhb30BaHNE KOOPIMHAT P PEIICHIH MaTeMaTHue-
CKUX U TPUKIATHBIX 337a4. BekTopsl B mpocTpancTBe. [lonsTre Bektopa. KoopauHatel BekTopa. Momyib BEKTOpA.
PaBencTBO BekTOpOB. Cll0’KEHUE BEKTOPOB. Y MHOKEHUE BEKTOPa HA YHCIIO. YTOI MEXIYy ABYMs BekTOopamu. [Ipo-
eKIUs BEKTOpa Ha och. CKaJsIpHOE MPOU3BEICHUE BEeKTOpOB. KomnHeapHbie BeKTOpHL. Pa3ioxkeHue BeKTopa no
HaTpaBJIeHUsIM. PaznoxeHre BeKTopa Mo JBYM HEKOJUTMHEapHBIM BeKkTopaM. KoMIutaHapHbIe BeKTOpHI. Pa3mosxe-
HHUE BEKTOpa 10 TPEM HEKOMILIAHAPHBIM BEKTOpaM. Vcroap30BaHNe BEKTOPOB IPH PEIICHUH MAaTEMaTHIECKUX U
MIPUKJIAIHBIX 33/1a4.
IlpakTHyecKue 3aHATHSA: 15
36. Pemenne 3amaq o teme: «JlekapTOBBI KOOPIAMHATH B TIPOCTPAHCTBE». BekTopHOE ypaBHEHHE TPSMOHA U TIJIOC- 2
KOCTH»
37. Pemenue 3amau o teme: «lcroip30BaHAe BEKTOPOB IIPH IOKA3aTEIECTBE TEOPEM CTEPEOMETPUI. 2
38. Pemenne 3amaq o Teme: «YT0I MEXKITy CKPEIUBAIOIINMHCS MPSIMBIMH. Y TOJ MEXIY MPSIMOI U IUNTOCKOCTBIO. 2
YT01 MEXIy TIOCKOCTSIMI.
39. Pemenue 3aa4 no teMe: «I1iomaas OpTOroHaaIbHOM MPOSKIMH. BEKTOPHI B IPOCTPAHCTBEY. 2
40. Pemenue 3amad mmo Teme: «Bekropsl. [leficTBus Hax BekTopamu. PasnmoskeHue BekTopa 1o TpéM BekTopam. Pac- | 2

CTOAHUE MCKIY TOUYKAMH. )
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41. Pemenne 3amaq 1o teme: «J{efCTBHA ¢ BeKTOpaMu, 3alaHHBIMH KoopanHaTaMu. CKalnsgpHOe IPOU3BECHHE BEK-
TOPOBY»

42. Pemenune 3a1a4 Ha TeMy: «YpaBHEHHE TUIOCKOCTH. »
Konrposnbhast pabora Ne9 mno teme: «JlekapTOBbI KOOPJAMHATHI M BEKTOPHI B IPOCTpaHCTBE» (45 MUHYT).

CamocrosiTesbHas paéora:

14

Pemenne 3aJa4 Ha HeﬁCTBHﬂ C BCKTOpaMM; HAXOKACHUC PACCTOAHNA MCIKAY ABYMSA TOUYKAMMU.

Pemenne 3aJa4 Ha KOOpAWHAT CEPCANHBI OTPE3Ka, PACCTOSAHUSA OT TOYKHU 0 IUNIOCKOCTH.

Pemenne 3aJa4 Ha UCTIOJIb30BAHUEC KOOPAWHAT MPH PCIICHUN MATCMATHYCCKUX U MPUKJIAAHBIX 3a4a4.

Pemenne 3aJa4 Ha YMHOXCHHs BCKTOpPA HAa YKUCJI0, CKAJIAPHOC MMPOU3BCACHUC BEKTOPOB.

Pemenne 3aJa4 Ha pa3JI0KCHUE BEKTOpa 110 TpeM HCKOMILJIAHAPHBIM BEKTOPAM..

1.
2.
3.
4. PemeHue 3a/1a4 Ha HAX0XKJCHUE CYMMBI U Pa3HOCTH BEKTOPOB.
5.
6.
7.

Pemenne 3aJa4 Ha UCTIOJIb30BAHUEC BEKTOPOB IPU PCIICHUN MATEMAaTUYCCKUX U NPUKIIAJAHBIX 3aa4; IPpHU JOKa3a-
TCJILCTBE TCOPEM CTCPCOMCTPHUH.

NN (N[N

Pa3nen 5. OcHoBBI
TpHFOHOMCTpHH.

Coaep:xanue yueOHOro MaTepuajia

54
12

Tema 9. Tpuronomerpuye-
ckue GopmybL.

OcHoBBI TpuroHoMeTpuu. Paguannas u rpagycHas mepa yria. Bpamarensnoe npmwkenue. CHHYC, KOCHHYC, TaH-
reHC, KOTAaHT'€HC IPOU3BOJIbHOTO yria. Panuannas mepa yria. CUHYC, KOCUHYC, TAHT'€HC U KOTaHreHc uncia. Oc-
HOBHBIC TPUTOHOMETPUYECKHIE TOXKICCTBA. [Ipeobpazoeanus npocmeiuux mpueoHOMempuiecKux 6blpadicenul.
Tpuronomerpruueckne ToxaecTsa. @opmynsl npuBeaeHnss. POPMYIBI CI0KEHUSA: CHHYC, KOCHHYC U TAHT'€HC CyM-
MBI U Pa3HOCTH JIBYX YTJIOB. @OPMYIBI YABOCHHUS: CHHYC M KOCHHYC JBOWHOTO yriia. DopMyJIsl TIOJOBUHHOTO YTJIA.
[Ipeobpa3oBanus CyMMBI TPUTOHOMETPHUECKUX (DYHKIHH B IPOU3BEICHNE U TPOU3BEICHNS B CYMMY. Bripakenne
TPUTOHOMETPHYECKHUX (PYHKIIMH Yepe3 TAHTCHC OJIOBHHHOTO apryMEHTa.

Tema 10. Tpuronomerpu-
YECKUE YPABHEHUS.

Tpuronomerpuyeckue ypaBHeHus. Dopmyibl pelieHrust TPUTOHOMETpUYECKUX ypaBHeHUH. [IpocTeiime Tpurono-
METpPUYECKUE YpaBHEHUS. APKCUHYC, APKKOCUHYC, apKkmaHzeHc ducia. TpuroHoMeTpuIecKnue HepaBeHCTBRA.
[IpocTeiininie TPUTOHOMETPUUYECKHE HEPABEHCTBA.

Tema 11. Tpuronomerpu-
yeckue PyHKIHH.

Tpuronomerpuueckne GyHKIIUU X CBOMCTBA U Tpaduk. OOpaTHBIC TPUTOHOMETPHYECKHE (PYHKIIHH.

IIpakTHyeckue 3aHATHSA:

43. Pemenue 3ana4 no teme: «Panuannasg mepa yria. [IoBOpoT TOUKH BOKPYT Hauasia KOOPIUHATY.

44. Pemenue 3aJa4 I10 TEMC: «Onpe,ueneHI/Ie CHUHYCa, KOCMHYCa U TaHI'CHCA yTJia. 3Haku CHUHYCa, KOCUHYCa U TaH-
reHca. 3aBUCHUMOCTD MCXKIAY CUHYCOM, KOCUHYCOM M TaAHI'CHCOM OJHOI'O M TOI'O XKC yIjia».

45. Pemenue 3anad no teme: «Tpuronomerpuueckue Toxkaectsa. CUHyC, KOCUHYC U TaHT€HC YIJIOB o 1 — o. Dop-
MYJIBI CJIOKEHHUSL.».»

46. Pemenne 3ana4 no teme: «CUHYC, KOCUHYC U TAaHT€HC ABOMHOrO yria. Cunyc, KOCUHYC U MAH2EeHC NOA0BUHHO20
yenay.

47. Pemenne 3ama4 1o teme: «[IpeobpazoBaHusi CyMMBI TPUTOHOMETPUIECKUX (DYHKIIUN B IPOU3BEICHUE.
[Tpeobpa3oBaHue MPON3BEICHUS TPUTOHOMETPHUECKUX (DYHKIIMH B CYMMY».

48. Pemenne 3ama4 1o teme: «I[IpuMeHeHne OCHOBHBIX TPUTOHOMETPUIECKUX (HOPMYIT K TIPeoOpa30BaHUIO CIIOXK-

HBIX TPUTOHOMETPUIECKUX BhIpakeHu». KonTponpHast padora Nel( mo teme: « TpUTOHOMETPUIECKHE TOXKIECTBAY.

(45 munyT).

49. Pemenne 3a1a4 1o TeMe: «YpaBHEHHUE COS X = a. APKKOCUHYC HUCAA. »
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50. Pemrenue 3a7a4 no teMe: «YpaBHEHHE Sin X = a. APKCUnyc yuciay.

51. Pemrenue 3a7a4 o teMe: «YpaBHEHUS tg X = a, ctg X = a. APKKOMAH2eHC U APKMAHSEHC YUCIAY.

52. PenieHne TpUTOHOMETPUICCKUX YPaBHEHHUH.

53. TlpuMepsl pemeHus MPOCTEHITUX TPUTOHOMETPHIECKUX HEPABEHCTB.
KonTponpHast padota Nel 1 mo reme: « TpuroHOMeTpHUIECKIE YPaBHEHHS U HEPABEHCTBAY. (45 MHUHYT).

[\S NI SRESRI )

54. Pemrenue 3a7a4 mo teme: «O0IacTh ONpeeieHns 1 MHOXKECTBO 3HAUCHUH TPUTOHOMETPUIECKUX (DYHKITUH. 2
YéTHOCTh, HEUETHOCTh, NEPHOANYHOCTh TPUTOHOMETPUUCCKHUX (DYHKLIUI».

55. Pemenne 3ana4 no Teme: «CBOHCTBa QYHKIMU Y =Sin M X y=cO0S X U e€ rpauk». 2
56. Pemienne 3ana4 no Teme: «CBolcTBa QyHKIMH y=tg X, y=ctg X U UX rpapuK». 2
57. Pemenne 3anaq no teme: «OOpaTHBIE TPUTOHOMETPUYECKUE (DYHKLIUM». 2

Kontponbnas padora Nel2 mo teme: «Tpuronomerpuueckue GyHkimmy. (45 MuHyT).

CamocTosiTe1bHasi padora: 12
1. Pemenue 3aj1a4 Ha MPUMEHEHHE PAJUAHHOTO METOAA U3MEPEHUs! YITIOB BPALlICHHs U CBSI3b C FPaAyCHON Mepoil. 2
2. Pemienue 3ana4 Ha npeoOpa3oBaHUe TPUTOHOMETPUYECKUX BBIPAXKEHHUI C IPUMEHCHHEM TPUTOHOMETPHUUECKHUX 2
dopmyi.

3. Penienue 3a1a4 Ha NpUMEHEHNE TPUTOHOMETPUYECKUX (POPMYII: OCHOBHBIE TPUTOHOMETPUYECKHUE TOXK/CCTBA, 2
(opMybI IpUBEAEHUS, POPMYJIBI CIOXKEHHS, YABOCHUS, TPEOOPa30BaHUs CyMMBI TPUTOHOMETPHUYECKUX (DYHKIMNA

B IIPOU3BE/ICHHE, TPeo0pa3oBaHKe NIPOU3BEICHHS TPUTOHOMETPHUYECKUX (DYHKIMI B CYMMY.

4. PemeHue 3a/1a4 Ha BBIUUCJIEHUE aPKCUHYCA, apKKOCUHYCA, apKTaHT'€HCa YUCIa. 2
5. Pelienne TpUroHOMETPUUECKUX YPAaBHEHUH. 2
6. Pemienne npocTeiyux TPUrOHOMETPUYECKUX HEPABEHCTB. 2

Paszgen 6. Muoro-
TPAHHUKH U KPYT-
Jple TeJia.

Coaep:xanue yueOHOro MaTepuasia

76

16

Tema 12. MHOrorpaHHUKH.

Mmuororpannuk. [Ipusma. OnpenencHue MHOrOrpaHHHMKA. BepiimHbl, peOpa, TpaHH MHOTOTpaHHHKA. Pa3BepTka.
MHororpaHHble YIriibl. Beinmykibie MHOTOrpaHHHUKH.

[Ipusma, e€ ocHoBanme, OOKOBBIE pEOpPa, BBICOTA, OOKOBAs MOBEPXHOCTh. [IpsiMast 1 HakIIOHHAS Tpu3Ma. [IpaBuih-
Has npu3ma. [lapamnenenunen. [Ipsamoyronbaeii mapamtenenunen. Kyo. @opmynsl TUIOaayM MOBEpXHOCTH Ky0a,
mapajuiesieninea, IpsMOyToJIbHOTO Hapamienenunena, npusMsl. [Iupamuna. Ilupamuna, e€ ocHoBaHme, OOKOBEIE
pé6pa, BbIcOTa, OOKOBas MOBEPXHOCThH. [IpaBuiabHAs Mupamuma. Y cedeHHas MupaMuia. TpeyroibHas MUpaMua.
Tetpasap. Teopema Ditnepa. PopMyITbI IIIOMAAN TOBEPXHOCTH MTHPAMHUIBL.

CummeTpusi B MHOTOTpaHHHKaX. CedeHIst MHOTOTPaHHHUKOB.

CummMmeTpun B KyOe, B Mmapajuielienunene, B npusMe u nupamuie. [IoHITHE 0 CHMMETPUU B MPOCTPAHCTBE (IICH-
TpalibHasl, OCeBasi, 3epKaibHas). [Ipumepbl cumMmeTpuid B okpyxaromeM mMupe. CedeHus Ky0a, IPU3MBL ¥ MUPaMU-
nibl. [IpejicTaBiieHUe 0 MPaBIIIbHBIX MHOTOTPAHHHUKAX (TETpadap, Ky0, OKTa’Ip, AOACKAdAP U UKOCAP).

Tema 13. Tena BpareHus.

KOHyC. DIIEMEHTBI KOHYCa. OCHOBaHI/Ie, BBICOTA, OokoBas MNMOBCPXHOCTD, 06pa3y}oma5{, pasBépTKa. OceBEBIe CCUCHUS
" CCUCHUA, NTapaJlJICJIbHbIC OCHOBAHUIO. VceueHHbIH KOHYC. Pa3BepTI<a YCEUCHHOT'O KOHYCA. Ceuenus YCECUCHHOTO
KOHYCa IIJIOCKOCTBIO. L[I/IJ'H/IH,Hp. OCHOBaHI/Ie, BEBICOTA, OokoBas TNOBCPXHOCTD, 06pa3y}oma5{, pa3BépTKa. OceBElIe
CCUCHHUA U CCUCHMA, MapaJlJICTIbHBIC OCHOBAHHIO. BI/I,I[BI MUIHApA.

Tema 14. OObEMBI MHOTO-
TPaHHUKOB.

O6bémbl Ten. O0BEM 1 ero usmepenue. [lonsarue 06 06nEme Tena. [Togobue Ten. OTHOMEHUE TUIOMAACH U 00BE-
MOB MO00HBIX TeiI. DopMyiiel 00beMa Kyba, MPSIMOYTOIBHOTO TapalICICIIUIICAa, IPHU3MBI, ITHPAMHUIBL.
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Tema 15. O6bEMBI U TIO-
BEPXHOCTH TEJ BPALCHHSI.

O0BéM 1 ero usmepenue. [lonstie 06 00péme Tena. [Tomodue Ten. @opmynsl oObeMa nUIMHAPA U KoHyca. Dopmy-
JIbI TUTOLIAIM MIOBEPXHOCTH LMIIMH/PA U KOHYyca. Dopmyiibl 00beMa 1miapa, 4acTei mapa u mwiomanu chepsl. MuTe-

rpasbHas popmyia oobéma.

HpaKTl/l‘{eCKﬂe 3aHATHA:

40

58. Pemrenne 3a1a4 1o TeMe:

«AByrpannsit yron. Tpéxrpannstii u MHOTOTrpanHbie yribl. [Ipmma. N300paxkenns

MPU3MEI 1 IOcTpocHue e€ ceueHuil. [Ipsimas npusma. [Ipusma, e€ ocHoBaHue, O0KOBBIC pEOpa, BRICOTA, OOKOBAs
noBepxHOCTh. [Ipsimast u HakioHHAs npu3Ma. [IpaBuiIbHAS IpU3MaY.

59. Pemienne 3ama4 no TeMe:

«[Tapannenenunen. [Ipsimoyronbuelii napamienenunen. Kyo».

60. Pemienue 3agau no teme:
«IIpuzmay. (45 MUHYT).

«DopMyJIBI IIJIOIIAAN TOBEPXHOCTH NpU3MbI». KoHTponbHas padora Nel3 no Teme:

61. Pemenne 3ama4d no TeMe:

«[Tupamuna, e€ ocHoBaHue, 60KOBEIE pEOpa, BHICOTA, OOKOBast HOBEpXHOCTH. [1pa-

BUWJIbHAA MMApaMuaa. HOCTpOCHI/Ie NUpaMuabl U €€ IIOCKHUX CEUCHMIA.»

62. Pemienne 3a1a4 no TeMe:

«YceueHHas nupamMmujaa. HpaBI/IJILHaﬂ nupamMuja. CDOpMyJ'ILI miomaan MOBEPpXHOCTU

nupamubly. KonrponsHas pabota Nel4 no teme: «[Iupamumay. (45 MuHyT)

63. Pemrenne 3a1a4 1o TeMe:

«[Iunmuaap. OcHOBaHME, BBICOTA, OOKOBAs IIOBEPXHOCTH, 00pa3yromias, pa3BépTKa.

Bunpr MUIMHApA. CeueHue MUJINHAPA TJIOCKOCTIAMMD .

64. Pemrenne 3a1a4 1o TEME:

«DnemeHTH KoHyca. OCHOBaHUE, BRICOTa, OOKOBast MOBEPXHOCTH, 0Opa3yromiasi, pas-

BEpTKa. CedeHne KOHyca TNIOCKOCTSIMHA. Y CeUeHHBIN KOoHYyC. Pa3BepTka yceueHHOTo KoHyca. CeueHHs yCedeHHOTO

KOHYCa INIOCKOCTBIO».

65. Pemrenne 3a1a4 1o TeMe:

«BrmcanHas u onrcaHHas IIPU3MBI, TUPpaMUAIBD».

66. Pemienne 3ama4 no TeMe:

«IIap. Ceuenue mapa mwiockocTbio. CUMMETpHS Iapay.

67. Pemenne 3ama4 no TeMe:

«KacarenpHas miockocTs K 1mapy. [lepeceuenue nyx cdepy.

68. Pemienne 3ama4u no teMe:
TCOMETPHIY.

«BrucaHHbIC ¥ OIIMCAaHHBIC MHOT'OTpaHHUKHU. O NOHATHH TENa U €T0 TMOBEPXHOCTU B

KonTponpHast padota Nel5 o teme: «Tena BpanieHus». (45 MUHYT)

[NSNINON I (SR \S]

69. Pemrenne 3a1a4 1o TeMe:
napajuIc/ICIUIe1ay.

«[lonsTre 06béMa. OO0BEM npsMoyTOIBHOTO Hapaivienenuneaa. O0sEM HaKIIOHHOTO

70. Pemrenne 3a1a4 1o TeMe:
MHJIBD.

«O06BEM ipu3mbl. PaBHOBenmkue Tena. O0béM nmupamuabl. O0BEM yceuEHHON THpa-

71. Pemenne 3amad mo teme:
T'PaHHUKOBY. (45 MUHYT)

«O06BEMBI TOT00HBIX Te». KoHnTposbHas padoTta Nel6 o teme: «OO0BEMBI MHOTO-

72. Pemrenne 3a1a4 1o TEMeE:

«O06BEM mHApa.O0BEM KOHYCaY.

73. Pemienne 3a1a4 no TeMe:

«O06BEM mapa. OOBEM IAPOBOTO CEIMEHTA U CEKTOPAY.

74. Pemenne 3a1a4 no TeMe:

«Hnomam, 0OOKOBOI1 MNOBCPXHOCTU HUIIUHAPAY.

75. Pemenue 3a1a4d no TeMe:

«[1nomraas OOKOBOH MOBEPXHOCTH KOHYCA.)»

76. Pemrenne 3a1a4 1o TEME:

«[lmomans cheprl.»

77. Pemenue 3a1a4d o TeMe:

«ITmomans chepbl. O0BEM mapa». KorrponsHas padora Nel7 mo teme: «Ilnomans

MTOBEPXHOCTH 1 00BEMBI TEJ BpallleHUs». (45 MUHYT).

NN NN NN

CamocrosiTesibHas padoTa:

20
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. Pemenne 3amad Ha pa3nyuure BUIOB MHOTOTPAHHHUKOB; MX H300pakeHHe.

. Iloctpoenue ceuenusi, pa3BEPTKM MHOTOTPAHHUKOB.

. Pemienue 3aa4 Ha paccMOTpeHHe BHIOB CHMMETPHil B IPOCTPAHCTBE.

. Pemrenne 3amaq Ha CUMMCTPHUIO TEJI BPAIICHNUA 1 MHOTOTPAHHUKOB.

. Pemrenne 3a/1aq Ha BRIYUCIICHHUE TUIOIIATHA IIOBEPXHOCTH MHOTI'OT'PaHHHUKOB.

. Pemrenne 3amaq Ha BRIYUCIICHHUE TUIOIIA I TIOBEPXHOCTH TECJI BPAILICHHA.

. Pemrenne 3aJa4 Ha BBIYHUCJICHUC DJICMECHTOB MHOT'OIPAHHUKOB.

. Pemrenne 3aJa4 Ha BBIYUCJICHUC DJICMCHTOB TCJI BpalllCHUA.

O[O0 NN | B |W (N |[—

. Pemrenue 3aJa4 Ha BbIYHMCJICHUC rmoma,ueﬁ 1 00BEMOB TEIL.

NN N[NNI

Paszgen 7. Hauana
MATEeMATHYECKOI0
aHaJIH3a

Coaep:xanue yueOHOro MaTepuasia
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Tema 16. ITpousBonHas u

€€ reOMETPHYECKUI CMBICIL.

[Monsitre o mpou3BoAHON (QYHKIMH, €€ TeOMETPUUECKUH U (PU3NYECKH CMBICI. YpaBHEHHE KacaTelbHOH K rpadu-
Ky QyHkuuu. [Ipon3BoaHbBIE CYMMBI, Pa3HOCTH, ITPOU3BENCHU, YacTHOTO. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
dbyuaxmi. [lpouszeodnsie 0Opamuoi GyHKyuu U KOMROIUYUU OAHHOU PYHKYUU C TUHENIHOU.

Tema 17. [lpumenenue
MIPOU3BOIHON K HCCIETO0-
BaHUIO QYHKIIUH.

[TpomexxyTkn MOHOTOHHOCTH (DyHKIWHU. HamOosbiiee n HanMeHbIlee 3HaUYEeHUsT (QYHKIMH HAa TPOMEXKYTKE. DKC-
TpEMYMBI (PyHKITUH.

BTtopas npousBoHasi, ee reoMeTpruuecKuid 1 GU3HIECKUH cMBICI. HaxoxIeHne CKOpOCTH IS Mpoiiecca, 3a1aHHO-
ro ¢opmynoit u rpaduxom. [IpuMeps! HCMOIB30BAHUS MPOU3BOAHON IS HAXOXKACHWS HAWIYYIIETO PEIICHHS B
MIPHUKJIATHBIX, B TOM YHCJIE CONNAITbHO-IKOHOMHYECKHX, 3a/1a9ax.

HpaKTl/l‘{eCKﬂe 3aHATHA:

16

78. Pemrenne 3aga4 mo teme: «IIpousBoanas. [TponsBogHas CTeeHHON GYHKIIHH.»

79. Pemenne 3anaq no teme: «lIpaBnna nuddepennpoBanus. Berancinenne npou3BoAHbIX 3aaHHBIX (YHKINH];
HaXO0X/ICHHE YIIIOBOro Kod(HuIeHTa 1 TaHT'eHca yIila HAKJIIOHA KacaTeJIbHOM.»

80. Pemenue 3agaq no teme: «IIpou3BOHBIE HEKOTOPBIX JIEMEHTAPHBIX (DYHKIUIL.»

81. Pemenue 3anau no teme: «I'eoMeTpudeckuii CMbICI NPOU3BOAHON. DU3NUECKHUI CMBICT IPOU3BOIHON. »

82. PaccmoTpeHre MpUMepOB UCIIOIb30BaHMS IPOU3BOJHOM ISl HAXOKICHHS HAWITYUIETO PELICHHS B IPHUKIIAI-
HBIX, B TOM YHCJI€ COUATbHO-?KOHOMUYECKHUX, 3aJauax.
Konrposnbnas padora Nel8 no reme: «IIpousBopHas» (45 MunyT).

83. Pemenne 3anaq no teme: «Bospacranue n yosiBanue ¢pyHkun .OKkcTpeMyMbl pyHKuuu. [Ipumenenne npous-
BOJIHOH K NOCTPOEHHMIO TpaduKka QyHKIUH.»

84. Pemenne 3anaq no teme: «Haubosnbiiee n HanMeHblIee 3HaueHne GyHKIMH. Brinykinocts rpaduka GyHKIUH,
TOYKH IIeperuday.

85.HaxoxeHre CKOpoCTH ISl Mpoliecca, 3alaHHOro (pOopMYyIIoi U rpad KoM, BEIYHUCICHUE SKCTPEMYMOB H HAXO0XK-
JICHHE HAOOJBIIIET0 ¥ HAMMCHBIIICTO 3HAYCHUS (DYHKITUH.
Kontponpnas padora Nel9 mo teme: «IIpuMeHeHHE IPOU3BOAHOMY (45 MUHYT).

CamocrosiTesbHas paéora:

13

1. Pemrenue 3aga4 Ha 3aaHn€e YUCIOBOM IOCIIEN0BATEILHOCTH; HAX0XKICHHE WICHOB YHCIOBOM IOCIIEI0BATEILHO-
CTH; BBIYMCIICHHE MTPENIETIOB YUCIOBOM MMOCIICIOBATEILHOCTH.
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2. Pemmenne 3amad Ha BEIYMCIICHUE TPOMN3BOIHBIX 3aJaHHBIX (DYHKIMI; HAXOKACHUE YTIIOBOTO KOA(hHUIMEHTa U 2
TaHTEHCAa yIiIa HAKJIOHa KacaTeJIbHOH.
3. Pemenue 3a1a4 Ha COCTABIICHUE YPaBHEHHS KacaTeIbHOHN K TpaduKy QYHKITHH. 2
4. Pemrenue 3a1a4 Ha KccleioBaHne QYHKITUHU C TOMOIIBIO MMPOU3BOTHOM. 2
5. PaccMoTpeHre mpuMepoB HCIOIB30BAHMUS IPOU3BOAHOM [T HAXOKACHUS HAWIYUILIETO PEIICHHS B IPUKIIAIHBIX, 2
B TOM YHCJIC COI[UAIbHO-OKOHOMHYCCKHX, 331a9aX.
6. Penrenue 3ajau Ha HAXOXKACHUE CKOPOCTH IS IPOIIecca, 3aJaHHOTo (GopMyIor U rpad)uKOM, BEIYUCIICHHE JKC- 3
TPEMYMOB U HaXOXKJICHHE HAHOOJIBIIECrO M HAMMCHBIICTO 3HAYCHUS (PYHKIIUH.
Paszgen 8. Unrterpan | Coaepxxanue y1eOHOro MaTepuania 28
H ero MpuMeHeHHe.
4
Tema 18. Murerpan. [TepBooOpaznas ¢ynkuuu. [lonstre nepBooOpasHoil. OCHOBHOE CBOWMCTBO mepBooOpa3Hoil. OcHOBHBIE mpaBuia | 4
HAXOXJCHHUSA NepB0o0Opa3Hbix. KpuBonuHeiiHas Tpanenus U e€ mwionians. [lonsTre onpeneneHHoro naTerpaia. [o-
HATHE 00 ompeAeIEHHOM HHTErpajie Kak IIONa n KPUBOJIMHEHHOH Tpanenun. [IpuMeHeHe onpeeIeHHOTO HHTe-
rpaia Uil HaXO0XKICHHS IUIONIaIi KpUBOIHHEHHOH Tpanennn. @opmyna Heiotona-Jleit0numa. [Ipumeps! npumene-
HUS MHTETpajia B (PU3WKE U TEOMETPHH.
IlpakTHyecKue 3aHATHSA: 10
86. Pemrenne 3ana4 o teme: «IlepBooOpasznas. [IpaBuna HaxoxaeHUs epBooOpa3HbIXx. OCHOBHOE CBOWCTBO Iep- 2
BooOpa3zHoii. [IpuMepbl HaxokAeHMs mepBooOpa3Hoi I1nomans KpUBOJIMHEHHOW TpaNeIIKA U HHTETPAIL )
87. Berancienne naTerpasion. [loHaTHE 00 onpeaenéHHOM WHTETpasie KaK TUIOMA N KPUBOJIMHEHHON TpareIuy. 2
Teopema Hriorona-JleiiOHuUIIA. »
88. Beruncienne mwionaiel ¢ moMoImpio HHTerpaios. [IpuMepsl MpUMEHEHHS HHTETpaia B QH3UKE U TEOMETPHUH. 2
89. IlpuMeHeHue MpON3BOIHON M HHTETPpaa K PEHICHHUIO MPAKTHISCKUX 33]1a4. 2
90. IIlpuMeHeHne HHTErpajia K BEIYUCICHUIO (PH3UIECKUX BEITUYHH, TUTOIIaeH 1 00hEMOB. 2
KonTponbHast padota Ne20 mo teme: «/HTErpal M ero npuMeHeHue» (45 MHHYT).
CamocrosiTesbHas pa6oTa: 14
1. Pemenue 3a1a4 Ha BRIYHMCIICHUE TUTOIIAIN KPUBOJIUHEHHON TPAICIINH. 2
2. Pemenue 3a1a4 Ha BRIYMCICHUE HHTETPAJIOB. 4
3. Pemrennie 3aad Ha MpUMEHEHNE MHTETPANIOB B (DU3MKE IS BBIYHCICHHS CKOPOCTH M yTH. 4
4. Pemenue 3a/1a4 Ha MPUMEHEHUE HHTETPAJIOB B TEOMETPHH [UIS BEIYUCICHHUS 00BEMOB TEJl BpaIICHUsL. 4
Pazgen 9. KomOuna- | Cogepxxanue yieOHOro MaTepuana 16
TOPHKA. 2
Tema 19. KomGunaropuka. | OCHOBHBIE MTOHATHS KOMOMHATOPUKH. [100YepEIHBIN U OTHOBPEMEHHEIM BEIOOP HECKOJIBKHX 3JIEMEHTOB U3 KOHEY- | 2
HOTO MHOXecTBa. DOopMyIIBI UKCIIa IEPECTAHOBOK, COUCTAHMA, pa3MEIICHU. 3a1aun Ha IOACUET YKciia pa3Melne-
HUM, IEPECTAHOBOK U coveTaHuil. Pemenne 3a1ay Ha nepeOop BapuaHToB. Pemenne koMOMHATOPHBIX 3a1a4. Dop-
Mysa 6uHoma Herotona. CBoiicTBa OMHOMUaNbHEIX KoddduimenTos. Tpeyronsuuk [Nackas.
IpakTUYecKue 3aHATHS: 6
91. Pemrenne 3aga4 no teme: «IIpaBuio npoussenenus. [lepectanoBku. Pazmenienns. CodeTanus U UX CBOMCTBA. 2
HcTopus pa3Butns KOMOMHATOPUKH H €€ POJIb B Pa3NUYHBIX chepax deIOBEUCCKOM KUZHEACATEIEHOCTH. »
92. Pemenne 3anau o teme: «buaom Hrerorona. Tpeyronsrauk Iackans. [Ipuxiagaeie 3amaqu.» 2
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93. PenreHne KOMOMHATOPHBIX 33]1a4.
KonTponpHast padota Ne21 mo teme: «91eMeHTh KOMOUHATOPUKHY. (45 MUHYT).

CamocrosiTeJbHast padoTa 8
1. PerieHue 3a1a4 Ha MpUMEHCHHUE PABUJI KOMOWHATOPUKH. 2
2. Pemienue 3aay Ha HaXOXKACHHUE YUCIIA IEPECTAHOBOK, COUETAHUHN U pa3MELICHH. 2
3. Peurenue 3ajau Ha BEIYUCIICHHE OMHOMHAIBHBIX KOY()(QUIIMCHTOB; Pa3IoKEHUE HA MHOKUTEIU C MPUMCHCHHEM 2
CBOWCTB OMHOMHUANBHBIX KO3 (GUIMEHTOB U TpeyroibHuka [lackans. PenieHne npukiiaHbIX 3a1a4d.
4. PenieHue 3ajay Ha Pa3jOKCHUC HA MHOXHUTEIU C MPUMCHEHUEM CBOWCTB OMHOMHUANBHBIX KO3(DPHUIHUCHTOB U
TpeyroabHuka [lackans. Pemenue npukiiaiHpIX 3a7a4. 2
Tema 10. Dnementsl | Comep:kanue yueOHOTo MaTepuasia 22
TeOPUH BEPOSITHO-
cTeil 1 MaTeMaTHYe-
CKOii CTATHCTHKH. 4
DneMeHTapHBIC U CII0XKHBIE COOBITHS. PaccMoTpeHue ciaydaeB M BEpOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHH, 2
BEPOSATHOCTH MTPOTHBOIOJIOKHOTO COOBITHS. [loHAamue o Hezasucumocmu cobvimuil. Bepoamuocms u cmamucmude-
Tema 20. DneMents Teo- | CKASA YACMOMA HACMYNAEHUs coObimus. Pellienne NpakTHYecKuX 3a/1a4 C IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.
PHU BEPOATHOCTEH. CoObITHE, BEPOSITHOCT COOBITHS, CJI0KEHHE 1 YMHOXEHHE BeposiTHOCTEH. [ToHsATHE 0 HE3aBUCHMOCTH COOBITHI.
JluckpeTHas cirydaiiHasi BeJIMYMHA, 3aKOH e¢ pacrpeieicHus. UnCIoBbie XapaKTePUCTUKU AUCKPETHOM CITydaiHON
BesinuuHbL. [ToHsITHE 0 3aKOHE OOJIBIINX YHCEL.
[IpencraBnenue naHHBIX (TaONHUIBI, IUATPAMMEI, IpadUKH), TeHEpalbHAs COBOKYITHOCTh, BEIOOpKA, cpeHee apud- | 2
Teva 21. Cramnerinia. METHYECKOE, Merana. UnCI0BbIe XapaKTePUCTUKU pAaoB. [IoHATHE 0 3ajauaX MAaTeMaTHIYECKOW CTATUCTHKH.
IpakTuyecKue 3aHATHS: 8
94. Pemrenue 3aga4 no teme: «CoObrtrst. KomOuHamms coopiTiil. [I[poTHBOTIONO0KHOE COOBITHE. > 2
95. Pemrenne 3a7a4 mo teme: «BepostHOCTh coObITHs. ClioskeHHne BeposaTHOCTeH. HezaBucuMble COOBITHS. Y MHO- 2
JK€HHE BEPOSTHOCTEH.»
96. Pemrenne 3aia4 mo teMe: «CraTucTHdecKas BepoaTHOCTh. CirydaliHbie BenmuauHbL.» KoHTponbHas padorta No22 2
o TeMme: «OJIEMEHThI TEOPHH BEPOSTHOCTEW» (45 MUHYT).
97. Pemienne 3a7a4 Ha HaXOXKAECHHUE cpeHel aprudMeTHIeckol 1 MeIMaHbl C IPUMEHEHHEM METO/I0B MaTeMaTnye- 2
ckoii craructuku. KonrposibHast padora Ne23 o Teme: «Cratuctika» (45 MUHYT).
CamocrosiTe1bHasi padoTa: 10
1. Pemienne mpakTHYECKHX 3a/ad C NPHUMEHEHHUEM BEPOSITHOCTHBIX MeToa0B. COOBITHE, BEpOSTHOCTH COOBITHS, 5
CJIO)KEHUE U YMHO)KEHHE BEPOSITHOCTEH.
2. Penienue 3a/1a4 Ha HaXOXXACHUE cpelHel apu(METHYEeCKOH M MeJuaHbl ¢ IPUMEHEHNEM METOI0B MaTeMaTHye- 5
CKOW CTaTHCTHKHU.
417
1. — 03HaKOMUTEJIbHBIN (y3HABaHHE PaHEe U3yUYECHHBIX 00bEKTOB, CBOMCTR);
2. — PeTPOYKTHBHEIH (BBITIOJIHEHUE ICATEIBHOCTH IO 00pa3ily, UHCTPYKIIMH WIIH TTOJT PYKOBOJICTBOM);
3. — IPOYKTUBHBIN (TUIAHUPOBAHHUE U CAMOCTOSTEIIEHOE BEITIOJTHEHUE ACATECIHHOCTH, PEIICHUE MPOOJIEMHBIX 3a/1a4)
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4.3. CTpyKTYpa U COepKAHUE CAMOCTOSTEIbHON padoThl JUCHUIIJINHbBI

Paznen qucuivHel

Bupel camocTosiTensHOM paboThI

Tpymo-
€MKOCTb
(B gacax)

DopMBbI KOHTPOJISI CAMOCTOS-
TEJILHOHM paboTHI

Pa3nen 1.

Pa3Burue noHsaATHA 0
qJHCcIIe.

Tewma 1.

JleiicTBUTEILHBIE YHC-
.

Pewienne 3anau:

Anrebpa 1 Havana MaTeMaTHYCCKOTO
anaimm3a. 10-11 xmaccer  [Tekcr]:
y4eOHUK IS 00I1e00pa3oBaTeIbHBIX
opraHu3auii: 6a30BeI U yriyOneéH-
HbI ypoBeHs / 111, A. Amumos, F0.M.
Komsrun, M.B. Tkauésa [u ap.]. — 7-
e uznanue. - Mocksa: [Ipocsemienue,
2019. — c¢. 6 NeNe 4,5; c. 10
NeNell,12.

IIpoBepka perenus 3aaa4

Pa3gen 2.
KopHu, crenenn

H JIOrapu(MBbI.

24

Tema 2.
byHKITHS.

Crenennas

Pewenue 3agau:

Anrebpa v Havana MaTeMaTHYCCKOTO
anaimm3a.  10-11 xmaccer  [Tekcr]:
y4eOHUK IS 00IIe00pa3oBaTeIbHBIX
opraHu3auii: 6a30BbI U yriyOnéH-
HeIi ypoBenb / III. A. Amu-mos,
IO.M. Konsrun, M.B. TkauéBa [m
np.]. — 7-e uznanue. - Mocksa: IIpo-
cBemenune, 2019. — c. 22-23 Ne46-54;
c. 33-35 Ne76-91; c.35-38 Ne92-118;
c. 45 Nel126-130.

IIposepka perienus 3agau

Tema 3. Iloxa3arens-
Hast QYHKITHUS.

Pewienne 3anau:

Anrebpa v Havana MaTeMaTHYCCKOTO
ananmuza. 10-11 xmaceer  [Teker]:
y4eOHMK [UIsi 001Ie00pa3oBaTeIbHbIX
opraHu3auii: 6a30BBI U yriyOneéH-
HeIi ypoBenb / III. A. Amu-moB,
IO.M. Konsrua, M.B. TkauéBa [m
np.]. — 7-e uznanue. - Mocksa: IIpo-
ceemenne, 2019. - ¢.68-69 Nel68-
174; c. 69-71 Nel175-191; c. 76-77 Ne
201-207; c. 80-81 Ne217-227; c.83-
84 Ne231-239; c.86-87 Ne243-245;
c.87-89 No246-265.

IIposepka perienus 3agau

Tema 4. Jlorapudpmu-
geckas QyHKITUS.

Pemienne 3anau:

Anrebpa 1 Havana MaTeMaTHYCCKOTO
ananmuza. 10-11 xmaceer  [Teker]:
y4eOHUK IS 00I1e00pa3oBaTeIbHBIX
opraHu3anuii: 6a30BBI U yriyOnéH-
HeI ypoBenb / III. A. Amu-moB,
IO.M. Konsrua, M.B. TkauéBa [m
np.]. — 7-e uznanue. - Mocksa: IIpo-
ceemienne, 2019. - ¢.93 Ne279-289;
€.95-96 Ne296-300; ¢.99-100 Ne308-
317; ¢.104-105 Ne329-335; ¢.108-109
Ne 343-353; c. 112 Ne358-367; c.
113-116 Ne368-406.

IIposepka perienus 3agau
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Pazgen 3.
IIpsiMblie U MJI0CKOCTH

B IIPOCTPAHCTBE.

14

Tema 5. AKCHOMEI CTe-
pEOMETpUH U HUX MpPO-
CTEUIIINE CIEICTBHUS.

Pewienne 3anau:
IToropenos A. B. Teomerpus 10-11
KJacchl : ydyeOHMK 15 001eoOpa3zoBa-
TENBHBIX OpraHu3anuii : 0a30BBI U
yrayonéunsii yposens / A. B. Iloro-
penoB. — 15-e wu3manme. - Mocksa:
IIpoceemenue, 2019. — 175 c. : wr. —
IIpenm. yka3z.: ¢.172.- PekomeHI0BaHO
MunucrepctBoM mpocBemieHus Poc-
cuiickoit ®@enepanun. — ISBN 978-5-
09-071728-1. — Texkcr Hemocpe-
cTBeHHbI/ - cTp. 10-11 Bompocs! 1-6,
Nel-14; ctp.20-24 Bompocs! 1-13, Ne 1-
42; ctp.35-41Bompockl Nel-15, Nel-62.

IIposepka perienus 3agau

Tema 6. Ilapamrens-
HOCTB TIPSIMBIX U TIOC-
KOCTEH.

Pemienne 3anau:
Ioropenos A. B. I'eometpust 10-11
KJIACCHI : yU4eOHUK is 001eo0pa3oBa-
TETHHBIX OPTaHU3AINM : 0a30BBINA U
yrayonéunsiid yposens / A. B. Tloro-
penoB. — 15-e m3panue. - Mockaa:
IIpoceemenue, 2019. — 175 c. : ni. —
[Ipenm. ykas.: c.172.- PekoMeHI0BaHO
Mun#ucTepcTBOM IpocBemieHus Poc-
cuiickoit denepaunu. — [SBN 978-5-
09-071728-1. — Tekcrt : Henocpea-
CTBEHHBIIL.- ¢Tp.20-24 Bonpocs! 1-13,
Ne 1-42.

IIposepka perienus 3agau

Tema 7. Ilepnenguky-
JSIPHOCTH TMPSIMBIX H
IIJIOCKOCTEH.

Pewienne 3anau:

IToropenos A. B. Teomerpus 10-11
KJIAcChl: y4eOHUK nisi obmieoOpa3oBa-
TEeNbHBIX OpTaHM3anuii: 0a30BBIH U
yrayonéunsii yposens / A. B. Iloro-
penoB. — 15-e wu3manme. - Mocksa:
IIpocsemenue, 2019. — 175 c.: mn. —
IIpeam. ykas.: c.172. - PexomenaoBaHo
MunucrepcTBoM IpocBerieHus Poc-
cuiickoit ®depepaunu. — ISBN 978-5-
09-071728-1. — Texkct: Henocpen-
CTBEHHBIN. - cTp.35-41Bonpocsr Nel-
15, Ne1-62.

IIposepka perienus 3agau

Pa3nen 4.

Koopannatel 1 Bek-
TOPBI.

12

Tema 8. JlekapToBbl
KOOPJMHATHI U BEKTO-
PBI B IPOCTPAHCTBE.

Pewenne 3anau:

IToropemoB A. B. T'eomerpust 10-11
KJIacChl: y4eOHUK niisi obmieoOpa3oBa-
TEeNbHBIX OpTraHM3anuii: 0a30BBIH U
yriryonénnsiii yposenb / A. B. Iloro-
penoB. — 15-e uznmanuwe. - Mocksa:
IIpocsemenue, 2019. — 175 c. : un. —
IIpeam. ykas.: c.172.- PekomenaoBaHo
MunucrepcTBoM IpocBerieHus Poc-
cuiickoit ®depepaunu. — ISBN 978-5-
09-071728-1. — Texkcr HeTocpe/I-
CTBEHHBIN. - CTp. 59-65 Bompockr Nel-
25, Nel-71.

12

TIpoBepka pemienus 3a1a4
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Pazgen S.
OCHOBBI TPHTOHO-
MeTpHH.

12

Tema 9. Tpuronomer-
puueckne GpopMyIib.

Pemenue 3amau:

Anrebpa ¥ Hadasa MaTEeMaTHYECKOTO
anammsa. 10-11 xmaccrr [Teker]: yueo-
HUK I 0011e00pa3oBaTebHBIX Opra-
HU3alWN: 0a30BBIM W YIIIyOJNEHHBIN
yposens / III. A. Anu-moB, K0.M. Ko-
msarud, M.B. TkauéBa [u gp.]. — 7-e
u3nanme. - Mocksa: IIpocserienue,
2019. — c. 126 Ne425-428; c.131-132
NeNo437-441; c. 134-135 Ne449-455;
¢.138 NeNe460-464;c.141 NeNed69-474;
c. 143 No477-480; c.147-148 NoNe4 88-
497; c. 151 NeNe508-512; c¢. 155 NeNe
519-523.

TIposepka pemienus 3a1a4

Tema 10. Tpuronomer-
pUYECKUE YPAaBHEHMUSL.

Pemenue 3anau:

Anrebpa W Hayasa MaTEeMaTHYECKOTO
anammsa. 10-11 xmaccer [Teker]: yue6-
HUK I 0011e00pa3oBaTebHBIX Opra-
HU3auuil: 0a30BBIH W yriyOJIEHHBIN
ypoeenb / III. A. Anu-moB, KO.M. Ko-
msarud, M.B. TxauéBa [u gp.]. — 7-e
u3nanme. - Mocksa: [Ipocserienue,
2019. - c. 160-161 NoNe529-536; c.164
NeNo541-545; ¢.172-173 NoNe574-585;
c.178-179  NoNe592-606; c¢.183-184
NeNe612-619; ¢.192-193 NeNe628-647;
c.196  NoNe652-654; c¢. 197-200
NeNe655-690; ¢.204 NoeNe694-699.

TIpoBepka pemienus 3a1a4

Tema 11. Tpuronomer-
puyeckue QyHKIUH.

Pemenue 3agau: Airebpa n Hadaia
MaTeMatudeckoro anammsza. 10-11
knaccel [TekcT]: yaeOHUK asist obre-
00pa30BaTEeNbHBIX OpTaHU3aIHIA:
0a30BbIif U YriayONEHHBIA YpOBEHB /
III. A. Anu-moB, IO.M. Komsrus,
M.B. TxauéBa [u ap.]. — 7-e uzganue.
- Mocksa: IIpocsemenue, 2019. -
c.207-208 Ne 704-707; c. 212
NeNe714-719; ¢. 216 NeNe724-732; c.
222 NeNe739-749; c. 226 -227
NeNe753-757; c¢. 227-228 NoeNe758-
775.

TIposepka pemienus 3a1a4

Pa3nen 6.
MHOrorpaHHUKH H
KPYIJble TeJa

20

Tema 12. MHororpan-
HUKH.

Pemenne 3anau:

IToropenos A. B. Teomerpus 10-11
KJacchl : ydyeOHMK Ju1s 001eoOpa3zoBa-
TENBHBIX OpraHu3anuil : 0a30BBI U
yriryonénnsiii yposenb / A. B. Iloro-
penoB. — 15-e uznmanuwe. - Mocksa:
IIpocsemenue, 2019. — 175 c. : wr. —
IIpenm. ykas.: c.172.- PekomennoBaHo
MunucrepctBoM TmpocBemienus Poc-
cuiickoit ®@enepanuu. — ISBN 978-5-
09-071728-1. — Texkcr HeTocpe/I-
CTBEHHBIN. - cTp. 81-90 Bompockr Nel-
38, NoNel-85.

IIposepka perienus 3agau
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Tema 13. Tena Bpare-
HUSL

Penienne 3agau:

IToropenos A. B. Teomerpus 10-11
KJacchl : ydyeOHMK Ju1s 001eoOpa3zoBa-
TEJIHBIX OpraHu3auuii : 0a3oBBIA W
yriryonénnsiii yposenb / A. B. Iloro-
penoB. — 15-e uznmanume. - Mocksa:
IIpoceemenue, 2019. — 175 c. : wr. —
IIpenm. yka3z.: ¢.172.- PekomeHI0BaHO
MunucrepctBoM mpocBemieHus Poc-
cuiickoit ®@enepanuu. — ISBN 978-5-
09-071728-1. — Tekcr : Hemocpen-
cTBeHHbI. - c1p.102-107, Bompocsl
NoNol-21, NeNel-54.

IIposepka perienus 3agau

Tema 14. O0bEMBI
MHOTOTPaHHHKOB.

Pewienne 3anau:

IToropenos A. B. Teomerpus 10-11
KJacchl : ydyeOHMK 1 001eoOpa3zoBa-
TENbHBIX OpraHu3anuid : 0a30BBIA U
yrayonéunsii yposens / A. B. Iloro-
penoB. — 15-e wu3manme. - Mocksa:
IIpoceemenue, 2019. — 175 c. : wr. —
IIpenm. yka3z.: ¢.172.- PekomeHI0BaHO
MunucrepctBoM mpocBemieHus Poc-
cuiickoit ®depepaunu. — ISBN 978-5-
09-071728-1. — Teker : Hemocpen-
CTBeHHbIN. - cTp. 116-120 Bompocsl
NoNel-9, NoNel-49,

IIposepka perienus 3agau

Tema 15. O6bEMBI 1
ITOBEPXHOCTH TEJI Bpa-
LIEHUS.

Pemenne 3agau:
IToropenos A. B. TI'eomerpus 10-11
KJIacchl : y4yeOHMK I o0meo0paso-
BaTeIbHBIX OPTAHU3AINH : 0a30BBIA U
yrayonéunsii yposernb / A. B. ITlo-
ropenoB. — 15-¢ u3nganme. - Mocksa:
IIpoceemenue, 2019. — 175 c. : un. —
IIpenm. yka3s.: ¢.172.- PexomeHnmnoBa-
HO MMUHHCTEPCTBOM MPOCBEIICHHUS
Poccuiickoit ®enepanuun. — ISBN
978-5-09-071728-1. — Tekct : Hemo-
cpeacTBeHHbIH. - cTp 128-131, BoO-
npocsl NeNel-9, NeNel-50.

IIposepka perienus 3agau

Paszgen 7.

Hagaga maremarnue-
CKOTI'0 aHAJIHN3a

13

Tema 16. TIpousBoaHas
U e€ TeOMETPHUYECKHUI
CMBICIL.

Pemienne 3anau:

Anrebpa 1 Havana MaTeMaTHYCCKOTO
anamm3a.  10-11 xmaccer  [Tekcr]:
y4eOHUK IS 00I1e00pa3oBaTeIbHBIX
opraHu3auii: 6a30BbI U yriyOneéH-
HbI ypoBeHs / 111, A. Amumos, F0.M.
Komsrun, M.B. Tkauésa [u ap.]. — 7-
e uznanue. - Mocksa: [Ipocsemienue,
2019. — c. 235 NeNe782-786;c. 238-
239 NeNe793-801; c. 244-245 Ne816-
830; ¢.250 NoNe843-856; c. 256
NeB62-868; c. 257-260 NoNe869-898.

IIposepka perienus 3agau
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Tema 17. [Ipumenenne
MPOU3BOIHON K HCCIIe-
JIOBaHUIO ()yHKITHH.

Pemienne 3agau:

Anrebpa ¥ Havyaja MaTeMaTHYECKOTO
ananmuza. 10-11 xmaceer  [Teker]:
y4eOHMK [UIsi 001Ieo0pa3oBaTeIbHbIX
opraHuzanyii: 0a30BbIi U yriryOnéH-
HbI ypoBeHs / LI1. A. Annmos, FO.M.
Komsrun, M.B. Tkauésa [u ap.]. — 7-
e uznanue. - Mocksa: [Ipocsemienue,
2019. —  c.264-265  NeNe902-
909;c.270  NoeNe918-922; c¢. 276
Ne929-935; ¢.281-282 NeNe944-952;
c. 287 NeNe954-955; c¢. 287-290
NeNe956-982.

IIposepka perienus 3agau

Pazgen 8.

HHurterpan u ero npu-
MeHeHune

14

Tema 18. Marerpan.

Pewienne 3anau:

Anrebpa 1 Havana MaTeMaTHYCCKOTO
anaimm3a. 10-11 xmaccer  [Tekct]:
y4eOHUK JUIs 00I1e00pa3oBaTeIbHBIX
opraHu3auii: 6a30BbIH U yriyOnéH-
HbI# ypoBeHs / 111, A. Amumos, F0.M.
Komsrun, M.B. Tkauésa [u ap.]. — 7-
e m3nanue. - Mocksa: [IpocBenienue,
2019. — c. 293 NeNe984-987;c. 296
NeNe993-998; c. 301 Nel002-1003;
¢.304 NeNe1008-1012; c. 309 Ne1019-
1024; c.314 NeNe1027-1032; c. 315-
316 NeNe1033-1042.

14

IIposepka perienus 3agau

Pa3nen 9. Komouna-
TOpPHKA

Tema 19. KombOunaro-
pHKa.

Penienne 3agau:

Anrebpa ¥ Hayaja MaTeMaTHYECKOTO
ananmuza. 10-11 xmaceer  [Teker]:
y4eOHMK [UIsi 001Ie00pa3oBaTebHbIX
opraHuzanuii: 0a30BbIi U yriryOnéH-
HbIi ypoBeHs / L1, A. Annmos, FO.M.
Komsrun, M.B. Tkauésa [u ap.]. — 7-
e uznanue. - Mocksa: [Ipocsemienue,
2019. — c. 319-320 NeNel053-
1058;c. 322 NoeNel067-1071; c. 326
Nel077-1079; ¢.329 NeNel1087-1091;
c. 332-333 Nel093-1096; c. 333-335
NeNel1097-1114.

IIposepka perienus 3agau

10

Pazngen 10. DaemeHTBI
TEOpPUH BEPOATHOCTEI
M MaTeMaTH4ecKoii
CTATHCTHKH

10
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Tema 20. DeMeHTEI

TEOPUHU BEPOSITHOCTE.

Pemienne 3agau:

Anrebpa ¥ Havyaja MaTeMaTHYECKOTO
ananmuza. 10-11 xmaceer  [Teker]:
y4eOHMK [UIsi 001Ieo0pa3oBaTeIbHbIX
opraHuzanyii: 0a30BbIi U yriryOnéH-
HbI ypoBeHs / LI1. A. Annmos, FO.M.
Komsrun, M.B. Tkauésa [u ap.]. — 7-
e uznanue. - Mocksa: [Ipocsemienue,
2019. — c. 342 NeNel123;c. 345-346
NeNe1129-1133; c. 349-350 Nell41-
1144; ¢.353-354 NeNel150-1155; c.
359-363  Nell60-1183; ¢.369-370
NeNel1189-1192;c.374 NeNe1198-
1200; c. 382 Ne1205-1209; ¢.383-386
NeNel1210-1227.

IIposepka perienus 3agau

Tema 21. CratucTuka.

Pewienne 3anau:

Anrebpa 1 Havana MaTeMaTHYCCKOTO
ananmuza. 10-11 xmaceer  [Teker]:
y4eOHMK [UIsi 001Ieo0pa3oBaTeIbHbIX
opraHu3auii: 6a30BbI U yriyOnéH-
HbI ypoBeHs / 111, A. Amumos, F0.M.
Komsrun, M.B. Tkauésa [u ap.]. — 7-
e uznanue. - Mocksa: [Ipocsemienue,
2019. - €.369-370  NeNel189-
1192;¢.374 NeNel198-1200; c. 382
Ne1205-1209; ¢.383-386 NeNel210-
1227. Ctp.400-431 NeNe1228-1624.

IIposepka perienus 3agau

HUTOro

136
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5. O6pa3oBaresibHbIE TEXHOJIOTHHU

5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

[MpakTudeckue 3aHATHS MPOBOIATCS C MCIIOJB30BAaHUEM aKTHBHBIX METOJOB: paboTa B MasbIX
IpyMIax, KOJUIEKTUBHOE BBHIMOJIHEHUE 33JaHUN B MOATPYIIAX sl 000OIIEHHUs] TEMaTHIECKOTO
TEOPETHYECKOr0 MaTepuaia, paboTa B MajbIX T'PYIax MPH PEIICHUU 3aj1ad, TpoOIeMHoe 00y-
YyeHue (CTUMYJIUPOBAHHUE CTYIEHTOB K CAMOCTOSITEIbHOMY NpuoOpeTeHuto 3Hanui). Ha npakrtu-
YECKHUX 3aHATHUSIX MPEIYCMOTPEHO PEIICHHE 3a/1a4 110 BCEM TeMaM Kypca. BrimomHeHHne 3a1aHuii
TpeOyeT UCIOJIb30BaHUS YUCOHUKOB, MOCOOUN M METOIUYECKUX YKa3aHUU K MPAKTHUYECKUM pa-

O0oTam.
Ha nexmusx:
. uH(pOpMaIMOHHAS JIEKIIUS.
Ha npakTryeckux 3aHsSTHSIX:
. pelleHue 3a1ay.
3aHATHS, NPOBOAUMbIE B AKTUBHOW M HHTEPAKTUBHOM hopmax
O6bveMm
Howmep Te-
ML HanmenoBanue Temsl ®opMa poBEACHUS 3aHATUSA B 4a-
cax
Tema 1. JleicTBUTENbHBIE YUCIA MH(POPMAIMOHHAS JIEKIHs 4
peleHne MpaKkTHYeCKuX 3afgay (pabota B Ma-
Tema 2. Crenennas pyHKIUSA JEIX rpymTax) 10
HapaJIJICJIBHOCTB Hp;{MBIX u KOJIJICKTHBHOC BBIIIOJIHCHHUEC 33,E[aHHI>i B IIOA-
Tewma 5. o rpymmnax s 000OIIeHHS TEMaTHYECKOTO TEO- 6
IJIOCKOCTCHU PETUHCCKOro Marepuajia
JlekapTOBBI KOOPJIMHATHI U BEK-
Tema &. paboTa B MaJIbIX TPYIIIAaX IPH PEIICHUH 331249 4
TOPBI B TPOCTPAHCTBE
Tpuronomerpudeckue (Gopmy-
Tema 9. p p (b pMy paboTa B MaJIbIX TPYIIIAaX IPH PEIICHUH 33124 10
JIBI
KOJIJICKTUBHOC BBIIIOJIHCHHUC 3aIIaHI/Iﬁ B IIOAO-
Tema 12. MHOFOFpaHHI/IKI/I rpymmnax s 000OIIEHHS TEMaTHYECKOTO TEO- 10
PETUHECKOro MaTepuajia
Tema 17. [IpuMeHeHne Mpon3BOIHOM paboTa B MasbIX TPYMIIAX MPHU PELIEHUH 33124 4
Tema 18. HNuterpan paboTa B MaJIbIX IPYIIAX MPU PELIEHUH 337124
Tema 19. KomOunaropuka HH(OPMALHOHHAS JICKIIHS 4
DJIEMEHTBI TSCOPUH BEPOSTHO-
Tema 20. . p p paboTa B MasbIX TPYMIIAX MPU PELIEHHH 337124 4
cTen
Bcezo no oucuyunnune 60

23




6. OnleHOYHbBIE CPeICTBA JJIfl TeKYIIero KOHTPOJIsl YCIeBaeMOCTH, MIPOMEKYTOUYHOM aTTe-
CTAllUM N0 UTOTaM OCBOECHUS TUCHHUILINHBI
6.1 OeHoYHbBIE CPEACTBA VISl TEKYILIEr0 KOHTPOJIS yCIIeBA€MOCTH

Tema 1. JleiicTBUTEIbHBIE YK CIIA.

Ouenounsle cpeactsa: Konrponsaas padora Nel (BxoaHoit cpe3). Kontponbnas padora
cocTouT U3 13 3aiay, Bpems BBIOJHEHUS — 45 MUHYT.
[Ipumep 3amaun:

B xuure Enenst Monoxoserny «Ilomapok MoIOabIM X03sliiKam» UMEETCA pelenT 3 mupora ¢ yep-

3

HociauBOM. /{51 mupora Ha 10 yenoBek cieayer B3SITh 10 ¢ynTa yepHociuBa. CKOJIBKO TPaMMOB
YEPHOCIUBA CIAEAYET B3STh JIs TUPOTa, pACCYMTAaHHOTO Ha 6 yenoBek. Cuuraiite, uro 1 GpyHT
paseHn 0,4 Kr.

Onenounsie cpeactBa: KontponbHas padora No2 mo teme: «JlefiCTBUTEIBHBIC YHCTIA.
KonTtponbHas pabota coctouT u3 6 3a1a4, Bpemst BHIIOTHEHUS — 45 MUHYT.
[Tpumep 3anaum:

Brmaucnure:
2

y By (VavTe) .

0 -1
15 27233

Tema 2. CreneHHast pyHKums.

Ouenounsle cpeacrsa: Konrponbaas padora Ne3 o teme: «Crenennas pynkuus». Kon-
TPOJIbHAsI paboTa COCTOUT M35 3aj7a4, BpEMs BBITTOTHEHUS — 45 MUHYT.
[Ipumep 3amaumn:

Haiinure obnacte onpenencHust GyHKIHN Yy = V4 — x2.

Tema 3. Iloka3zareabHasi QyHKIUSA.
Ounenounsle cpeactsa: Konrponbsaas padora Ne4 o teme: «IlokazarenbHas GyHKIHSD.
KoHTposbHast pabota cocTOUT U3 5 3a7a4, BpEMs BBITTOTHEHUS — 45 MUHYT.
[Ipumep 3amaumn:
Pemnite ypaBHeHuE:

1\2 73 L x x _
D (5) =25 4+ 2x-20=0.

Tema 4. Jlorapupmuueckasi QyHKIus
Ouenounsle cpeactsa: Konrponbaas padora NeSmo teme: «Jlorapudmuueckas GpyHk-
us». KoaTpoasHas pabota cocTouT u3 8 3a/1a4, Bpems BBIOJHEHUS — 45 MUHYT.
[Ipumep 3amaumn:
Beruucnure:
1) log: 16; 2) 51+logs 3, 3) log; 135 — log; 20 + 2 - log; 6.
2

Tema 5. AKCHOMBI CTepeOMeTPHUH.

Onenounsie cpencta: KontponbHas padota Neb mo Teme: « AKCHOMBI CTEPEOMETPUI».
KoHnTtposbHast pabota cocTouT u3 3 3a7a4, BpeMs BBHITTOJTHEHUS — 45 MUHYT.
[Ipumep 3amaymn:

Bepummnel tomanoit ABCM He npuHajiexaT oaHOM 1ockocTu. Ha3zoBuTe Bce MI0CKo-
CTH, KOTOPBIE OIIPENEISIFOTCS PSAMBIMH, IPOXOAALIMMH uepe3 BepluuHbl JoMaHoii ABCM, u co-
JIep&KaT TOJIBKO OJHO 3BE€HO 3TOM JIOMAHOM.
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Tema 6. IlapajuiesqbHbIe IPSIMBIE U IVIOCKOCTH.

Onenounsie cpeactBa: KontponbHas padora No7 mo teme: «llapaymensHbie mpsMbie U
wiockoctuy. KoHTponbHas paboTa cocTouT U3 3 3a7a4, BpeMst BHIIOTHEHUS — 45 MUHYT.
[Tpumep 3anaum:

[Inockocts, napamnensHas cropoHe AC tpeyronsHuka ABC, nepecekaer ctopony AB B Touke
A1, a cropony BC — B touke Ci.Haiigure A1Cy ,eciu AC =12 cm, BA;1: BA=1:3.

Tema 7. IlepneHauKyIsipHble NPAMBIE H IIJIOCKOCTH.

Onenounsie cpeacta: KontponbHas padora Ne8 mo teme: «llepneHauKyIsipHbIC TPSIMBIC
U mockocTh». KoHTposbHas paboTa cOCTOUT U3 4 3a/1a4, BpeMs BBIITOJHEHHS — 45 MUHYT.
[Tpumep 3agaum:
Bepmmna A tpeyronbauka ABC sBisieTcss ocHOBaHUEM nepreHauKyaspa AD k miockoctu Tpe-
yrojbHuKa. Jlokaxute, yto eciiu ZBDA=2CDA, to 2DBC=2DCB.

Tema 8. KoopauHaThl 1 BEKTOPDI.

Ouenounsle cpeactBa: Konrponbaas padora Ne9 o teme: «KoopauHaThl 1 BEKTOPBD».
KoHTposbHast pabota cocTouT U3 6 3a7a4, BpeMs BBITTOTHEHHUS — 90 MUHYT.
[Ipumep 3amaumn:
['mnoteny3a AB paBHOOEIPEHHOTO MPSAMOYTOJIBHOTO TpeyrobHIuKa ABC neXHUT B TNIOCKOCTH
o. Yron mexay mnockoctamu ABC u o pasen 45°, a oproroHanbsHas mpoekius TpeyroabHUKa

ABC Ha m10cKOCTb 0. HMeeT miomans 16v2 cvm?. Haiimute paccrosuue ot Touku C 10 MIOCKO-
CTH 0.

Tema 9. Tpuronomerpudeckue GpopmyJibl.

Onenounsie cpeacta: KontponbHas padora Nel0 o Teme: «Tpuronomerpuyeckue
dbopmyneiy. KoHTponbHas paboTa cOCTOUT U3 5 3a/1a4, BPEMS BBIMIOTHEHUS — 45 MUHYT.
[Tpumep 3anaum:

Brmaucnure:

1) cos 765° ; 2) sin 197”.

Tema 10. Tpuronomerpnuyeckne ypaBHeHHUsI 1 HEPaBeHCTBA.

Onenounsle cpeactsa: Koxmponbras pabora Nel 1 o Teme: «TprroHOMeTpHUecKrie ypaBHEH!s U He-
paseHcTBaY. KOHTpONbHAs paboTa coctout u3 11 3amay, Bpemst BeImodHeHUsS — 90 MUHYT.
[Ipumep 3amaumn:

25i11x+ﬁ=ﬂ.

Pemnite ypaBHeHUs:

Tema 11. Tpuronomerpudeckue (pyHKIMH.

Ouenounsle cpeactsa: Konrponbaas padora Nel2 no teme: «Tpuronomerpuyeckue
byakuuny. KonTponasHas paboTa cOCTOUT U3 6 3a/1a4, BpeMsl BBHITIOJIHEHHS — 45 MUHYT.
[Ipumep 3amaumn:

Haiinute obmacTs onpeneeHus 1 MHOXKECTBO 3HAYCHHUH (YHKIIUHA Y=2COSX.

Tema 12. MHOrorpaHHUKH.

Ounenounsle cpeactsa: Konrponbsaas padora Nel3 mo teme: «IIpusmay». Kontponbhas
pabota cocTouT u3 3 3a7a4, BpeMs BBHITTOTHEHUS — 45 MUHYT.
[Ipumep 3amaumn:
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Otpes3ok AB mymmHo# 12 ¢M JIEKHUT B OHOW M3 rpaHel IBYTPaHHOTO yIJia U EPIECHIUKYIISIPEH
pebpy yria, mpudeMm Touka A JIeXHUT Ha peOpe IByrpaHHoro yria. Haliaure minHy mpoeKiuu
oTpe3ka AB Ha BTOpYIO I'paHb, €CIIU ABYTPaHHBIN yrod paBeH 60°.

Ouenounsle cpeactsa: Konrponsuas padora Nel4 no teme: «[lupamuga». KontponsHas
pabota cocTouT U3 3 3a7a4, BpeMs BBITTOTHEHUS — 45 MUHYT.
[Ipumep 3amaumn:
CtopoHa OCHOBaHHMS IPABUIIBHOM YETHIPEXYTOIBLHON TUpaMHUIbl paBHA 4 cM, a artodeMa o0pasy-
€T C MJIOCKOCThIO OcHOBaHus yroi 60°. Haitaure:

a) BBICOTY TTUPAMHUIBL;

0) 60KOBYIO TOBEPXHOCTh MTUPAMUJIBI.

Tema 13. Tesia Bpamenus.

Onenounsie cpeacta: KontponbHas padora NelS o Teme: «Tena Bpamenus». Kon-
TpoJIbHAs paboTa COCTOMT U3 3 3a7a4, BpeMsl BHIIIOTHEHUS — 45 MUHYT.
[Tpumep 3agaum:
Paguyc mapa pasen 17 cm. HaiinuTe miomans ceuyeHus mapa, yJaleHHOIO OT €ro 1eHTpa Ha 15
CM.

Tema 14. O0bEéMbI MHOTOTPAHHUKOB.

Omnenounsie cpenctBa: Kontponbhaas padota Nel6 mo teme: «O0BEMBI
MHOTOT'PaHHUKOBY». KoHTpobHast paboTa cOCTOUT 13 3 3a/1a4, BpeMsl BBITIOJHEHUS — 45 MUHYT.
[Ipumep 3amaumn:

OcHoOBaHueE NPSAMON MPU3MBI — IPSMOYTOJBHBIA TPEYTOJIBLHUK C KareTamu 3 u 4 cM. Jluaronanb
OOKOBOW T'paHM, COAepKalle TMIOTeHY3y TpeyroibHUKa, paBHa 13 cMm. Haiigure o0bem mpus-
MBI.

Tema 15. Ilnomaab NOBEPXHOCTH U 00bEMBI TeJI BpallleHHUs.

Onenounsie cpencta: KorrponsHas pabora Nel 7o Teme: «I Lnotriazp MOBepXHOCTH 1 00BEMBI T
BpaiieHs». KoHTposibHast pabota cocTOUT U3 3 3a7a4, BpEMs BBITTOTHEHHUS — 45 MUHYT.
[Ipumep 3amaumn:
Ha paccrosinuu 4 cM OT 1ieHTpa mapa MpOBEIEHO CeYeHHUE, TUaMeTp KOTOPOro paBeH 45 cwm.
HaiinuTe minomaap moBEpXHOCTH U 00BEM IIapa.

Tema 16. IlpousBoanas.
Onenounsie cpeacta: KontponbHas padora Nel8 o teme: «IIpousBonnasy. KoHTposb-
Has paboTa coCTOUT U3 6 3a7a4, BpeMsl BHIIOTHEHUS — 45 MUHYT.
[Tpumep 3agaum:
Haiinure npousBoaHyto GyHKINU:

2 _ 1. 2 6. X . .
1) 3x 2) (x+7) ; 3)e*-cosx; 4)

x3’

zx

sinx’

Tema 17. IlpuMeHeHre TPONU3BOAHOM.
Onenounsie cpeacta: KontponbHas padora Nel9 o teme: «IIpuMeHeHne Mpon3BOI-
Hol». KoHTponbHas pabota cocTouT U3 7 3a/1a4, BpeMs BHINOJIHEHUS — 45 MUHYT.
[Tpumep 3agaum:
. — 3 2
Haiizure crammonapusie Touku dyukmun f (x) = x° — 2x° +x + 3.

Tema 18. UnTerpaJ.

Onenounsie cpeactBa: KorarponsHas padora Ne20 mo teme: «uTerpan». KonTponsHas pabota
cocTOMT U3 6 3a7a4, BpeMsI BBIIIOJIHEHUS — 45 MUHYT.

[Tpumep 3agaum:
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Jloxaxute, uro pynkius F(x) = 3x + sinx — e?*  gBngercs nepBooOpasHoii GyHKIUH
f(x) =3+ cosx — 2 e** Ha Bcell YNCIIOBOI IPAMOIA.

Tema 19. KomOnnaropuka.
Onenounsle cpeactBa: KonrponbHas padota Ne21 mo teme: «Kombunatopukay. Kon-
TPOJIbHAsI paboTa COCTOUT U3 5 3a7a4, BpeMs BBHITTOTHEHUS — 45 MUHYT.
[Ipumep 3amaumn:
Brrunciure C3,: A3,.

Tema 20. Di1eMeHTHI TEOPHH BEPOATHOCTEIA.

Onenounsie cpencta: KontponpHas pabora Ne22 mo teme: «IJIeMEHThI TEOPUH BEPO-
arHocTeiy. KoHTponbHas paboTta cocTouT U3 6 3a/1a4, BpeMs BBITOJTHEHHS — 45 MUHYT.
[Tpumep 3agaum:

B urpanbnoit konone 36 kapt. KakoBa BEpOATHOCTb TOTO, YTO B3ATasl HAYTraJ KapTa OKa)XeTcs:
1) Baserom; 2) 6yOHOBOM?

Tema 21. CraTucruka.
Ounenounsle cpenctBa: KontponpsHast padora Ne23 mo teme: «Cratuctuka». KoHTposib-
Has paboTa COCTOUT W3 S5 3a/1a4, BpeMsl BBITIOJHEHUS — 45 MUHYT.
[Ipumep 3amaumn:
Haiinute pazmax, Mo1ly, MEIMaHy U CpeIHEe BHIOOPKHU
-2,0,2,-3,-2,5.
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6.2. OneHOYHbIE CPEACTBA ISl IPOMEKYTOYHOM ATTECTALMH M0 UTOraM OCBOEHMS TUCIH-

10.

IUTMHBI
IpakTnyeckue 3ananus k 1uddepeHuupoBanHomy 3aderty 1 cemecTp

V25 —10x +x2 +y = 4,
y—3x+11=0.

y—V25—x2=0,
y+5=|x—6|.

a) [Tyctb (Xo;yo) — pEIICHUE CUCTEMBI {

0) Haiinure mpousBeaeHUE XoYo.

a) ITycTb (Xo;yo) — pELLIEHNE CUCTEMBI {

6) Haiinure cymmy Xo + Yo.
0,2%-0,008

a) Pemmte HepaBeHCTBO <

x2—10x+25

X% +6x+9

Pemmre HepaBenctso — _ > O

2X—4

2 x%2 —5x—3

Pemure ypaBHEHUE ———————— — O
P 3x _27

P 3 x%2+5x—2 .
e € YypaBHEHHE —————— —
IITHUT yp BHCHHU 2X _0,25

(x —2)? 18 x—72 3
=17 — 1
2 +()C—2)2 2 x—2 i 0_
-2;2]

a) Pemmte ypaBHeHUe

0) Haitnute ero KopHU, TpUHAITICKAIITIE 0Tp63Ky[

(x+3)2+ 20 . x+3 2 1
5 (x+3)2 5 x+3

a) Pemmte ypaBHeHue

0) Haiinute ero KopHH, TpUHAJISKAITUE OTPE3KY [_6; _4].

S ()

a) Pemmte ypaBHeHHe
0) HaiinmuTe ero KopHH, NpUHAAIEKAIINE OTPE3KY [_2; 3].

_ 4
a) Pemure ypaBHeHue logs(2 —x) = logysx™.

1
{logg 25 logg 8] .

0) YKaxuTe KOpHU 3TOr0 ypaBHEHUS, MPUHAJIeKAIINE OTPE3KY
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11.

12.

13.

14.

15.

16.

17.

18.

19.

log, (x* — 14x) = 5.

a) Pemute ypaBHeHue

0) YKaxxuTe KOPHHU 3TOTO YPaBHEHUS, IPUHAICKAIIE OTPE3KY
_1 —
972 8.3 +5=0.
a) Pemute ypaBHeHue

7
I,= ).
0) Haiigute Bce KOpHM 3TOTO ypaBHEHHUS, TPUHAICKAIINE TPOMEKYTKY 3

4 _2*t3 1 15 =0.

a) Pemure ypaBHeHue:

2;4/10].

0) Onpenenure, Kakue U3 €ro KOpHEH NMPUHAIEKAT OTPE3KY

6logs x — 5loggx+1=0.

a) Pemmte ypaBHEeHHe

0) Haiigute Bce KOpHM 3TOr0 YpaBHEHHUS, TPUHAUISKAIINE OTPE3KY [2; 2,5 ]

141log, (9x* +5) = log ;5 v/ 8x*+14.

a) Pemmte ypaBHeHue

—1: =
9

[ ; ]
0) Haiigute Bce KOpHM 3TOT0 ypaBHEHHUS, TPUHAUICKAIINE OTPE3KY

_ 4
a) Pemute ypasHenne log; (x+2) = logye (x").
0) HaiimuTe Bce KOpHH 3TOTO ypaBHEHUS, IPUHAUICKAINE OTPE3KY

1
[10g6 7 logg 35] .

27% — 5.9 32 4 45— 0.

a) Pemute ypaBHeHue

0) YKaxxuTe KOPHHU 3TOTO YPaBHEHUS, IPUHAICKAIIE OTPE3KY [10g3 4; 10g3 10]'

4x2—2x+l +4x2—2x — 20

a) Pemute ypaBHeHue
0) HaiimuTe Bce KOpHH 3TOTO ypaBHEHUSs, IPUHAUICKAIIIE OTPE3KY [_ 1 2]-

3.9 _7.6°43.45 =,

a) Pemnte ypaBHeHue

0) YKaxuTe KOpHU 3TOr0 ypaBHEHUS, IPUHAJIEKAILETO OTPE3KY 2; 3].

[10g30, 1; a/ﬁ} .
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20

21.

22.

23.

24.
25.

26.

27.

28.
29.

30

31.

32.

33.

34.

7. 9x2—3x+l + 5 . 6x2—3x+1 o 48 . 4)62—3)( — O

. a) Pemure ypaBHEHUE

0) HaiimuTe Bce KOpHH 3TOTO ypaBHEHUS, IPUHAIeKAIe OTpe3Ky [—1; 2].

]
255+ 5xHlpsl—x 4~ <12,

X
Pemnre HepaBeHCTBO 25

22—l _7.2145<0,
2 52

Pemmte HEpaBeHCTBO: 9 —1 " ¥F—3

16577 —9.452 11 >0.

Pewmre HepaBeHCTBO:
X X
Permre HEpaBeHCTBO: 25" —20"—-2-16"<0.

30,25
% >

Pemmre HepasercTBo: 2 — 2 %
2 2
25)( —2x+10 0722)6 —4x—80 < O

Pewmre HepaBeHCTBO:

> 2.

Pewmre HepaBeHCTBO:

1 1

> .
PermmTe HepaBEeHCTBO 6x% —5x — \/6x2 —5x+1—1
(xz—x—6)-\/8—x§0.
2v/x+3 = 3vx+3
- x+2

Permre HEpaBeHCTBO:

. Pemmre HepaBeHCTBO x+1

Tpeyronsanku ABC n ADC nexat B pa3HbIX IUNIOCKOCTSAX ¥ UMEIOT 001yto crtopony AC.

Touxka E nexur Ha ctopone AB, a F nexut Ha cropone BC, npuuém EF napannensna

mnockoct ADC. P — cepeauna AD, K — cepeauna DC.

1) [Hokaxwure, uro EF || PK.

2) Kaxkoso B3anmHoe pacnionoxenue npsameix PK u AB? Uemy paBeH yroa Mexay 3TH-
MU npsiMbiMu, ecau yroia ABC pasen 40° u yron BCA pasen 80°?

Tpanerus ABCD (AD u BC — ocHoBanus1) u TpeyroabHUK AED HMerT 0011yro CTOpoHy

AD u nexat B pa3HbIX IIIOCKOCTIX. Touka M nexut Ha ctopone AE, a P nexxuT Ha cTo-

pone DE, npruém MP napaienbHa IJI0CKOCTH TPAlCLIUH.

1) Hokaxwute, uto MP || BC.

2) KakoBo B3auMHoe pacnosoxenue npssMoix MP u AB? Uemy paBeH yroa Mexay 3TH-
MU TipsiMbiMu, eciia yroia ABC pasen 110°? Tlosicaure.

Ocnosanne AD Tpanenuu ABCD (AD u BC — ocHOBaHUS) T€XKHT B IJIIOCKOCTH 0. Yepes

touku B u C npoBeieHbl napasiesbHbIe MPSMBIE, IEPECEKAOIIUE IIIOCKOCTh 0L B TOYKaX

E u F cooTBeTCTBEHHO.

1) Hokaxwute, uro BCFE - mapamienorpamm.

2) KakoBo B3auMHoe pacnosioxkenue npsimbix EF u AB? YUeMy paBeH yron Mexy 3TUMU

npsimbiMu, eciia yroia ABC pasen 150°? Tlosicaure.

B rerpasape DABC yrnst DBA u DBC npsimeie, DB = 6, AB = BC =8, AC = 12. Ilo-

CTpPOMTE CEYEHHUE TETPadIpa IMIIOCKOCTHIO, MPOXOasiieil uepe3 cepeauny DB u napan-

nenbHOM mnockoctu ADC. Haiinure niomaas ceueHus.
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Bce rpann napamienenunena ABCDA1B1C1D1 kBaapatsl co ctoponoii 4. Uepes cepenu-
Hy pedpa AD napamiensHo minockoct DA 1B mpoBenena minockocts. [locTpoiite ceue-
HUE W HAUJUTE €ro NepuMeTp.

B rerpasape DABC touka M — cepenuna AC, DB =6, MD = 10, yroin DBM npsmoii.
[TocTpoiiTe ceueHune TeTpa’apa MIOCKOCTHIO, MPOXOAIIeH yepes cepeauny peopa DC
napajuienbHo miockoctu DMB, n HaliiuTe momans ce4eHusl.

ABCDA BC D — napannenenurmnen, BCe€ TpaHU KOTOPOTO MPAMOYTOJIbHUKH, AD = 4,
DC =8, CC; = 6. IloctpoiiTe ceueHue napamuienenurneia, IioCKoCTbI0, IPOXOAsIlen ye-
pe3 cepenuny pedpa DC napamiensHo miockoctd AB1Ci 1 HaiiauTe mepuMeTp CeUeHHs.
Touka M paBHOYzAaJIeHa OT BCEX BEPIIMH PaBHOOEIPEHHOTO MPSIMOYTOJIBHOTO TPEYTOJIb-
Huka ACB (yroa C nmpsimoit), AC = BC =4 cm. PaccTostaue ot Touku M 710 TIIOCKOCTH

TpeyronbHUKa paBHO 2v3 cM. Jlokaxure, 4To mIockocTs AMB mephenuKyspHa Ioc-
xocti ABC. Kakoii yron miockocts BMC cocraisiet ¢ minockocteio ABC?

Touka M paBHOyzAasIE€HA OT BCEX BEPIIMH PaBHOOEIPEHHOTO MPSIMOYTOJIBHOTO TPEYTOJIb-
Huka ACB (yron C npsmoii), AC = BC = 4 cm. PaccrostHue ot TOYku M 70 MIIOCKOCTH

TpeyroabHHKa paBHO 2v/3cM. JIOKaKUTe, 4TO MI0cKocTh AMB IepreHuKyIspHa mioc-
xocti ABC. Kakoii yron mexay MC u nnockocteio ABC?

Touka M paBHOyzAaJIEeHA OT BCEX BEPLIUH PaBHOOEIPEHHOTO MPSIMOYTOJIBHOTO TPEYTOJIb-
Huka ACB (yron C npsmoii), AC = BC = 4 cm. PaccrostHue ot TOYku M 10 MII0CKOCTH

TpeyroipHIKa paBHO 2v/3cM. JOKaKUTe, 4TO MI0cKocTh AMB mepreHuKyIspHa mioc-
koctu ABC. Haiinute paccrosinue ot Touku E — cepenunbl ctoposl AC 10 MIOCKOCTH
BMC.

ABCD - kBazipat co CTOPOHOM, paBHOI 4 cM. TpeyronbHUK AMB nMeeT o011yto cTopoHy

AB ¢ kBagpatom, AM = BM = 21/6 cM. [110CKOCTb TPEYroIbHIKA H KBaAPaTa B3aHMHO
neprneHauKkyisapHsel. Jlokaxure, uto BC nepnenaukynsapao AM. Haiinure yron Mexay
MC u 10CKOCTBIO KBaJIpaTa.

ABCD - kBazipat co CTOPOHOM, paBHOI 4 cM. TpeyronbHUK AMB nmMeeT o011yt cTopoHy
AB ¢ kBagpatom, AM = BM = 2+/6cM. [110CKOCTb TPEYrOMbHUKA M KBAAPATA B3AHMHO
neprneHauKyssipHel. JJokaxure, yto BC nepnenaukynspao AM. Halinute pacctosHue ot
Touku A 10 miockoctd DMC.

Touka M paBHOyIalieHa OT BCEX CTOPOH MpaBuiIbHOTO TpeyrojdbHuka ABC, ctopoHa ko-
Toporo paBHa 4 cM. Pacctosnue ot Touku M 1o mnockoct ABC paBHo 2 cM. Jlokaxure,
4yT0 1ockocth AMO nepnenaukyisipaa mmockoctd BMC (O — ocHoBaHWE TIEpIIEHINKY-
Js1pa, oNyIieHHoro, u3 Touku M Ha mnockocts ABC). Touka E npunannexur AC, npu-
yéM AE : EC =2 : 1. Haitgute paccrosinue ot Touku E 1o mimockoctu BMC.
Tpeyronsauk ABC — npamoyronshsiii (yroa C = 90°), AC =CB=3 cm. TpeyroiabHuk
AMC umeer o6myto cropory AC ¢ tpeyromparnkoM ACB, AM = CM = /6 cum. ITnocko-
CTHU TPEYrOJbHUKOB B3aUMHO MEpIeHIUKYIspHbL. Jlokaxute, uro MC nepneHIuKyisipHO
BC. Haitaute yron mexay MB u miiockocteio ABC.

Tpeyronsauk ABC — npsamoyronshsiii (yroa C = 90°), AC =CB=3 cm. TpeyroiabHuk

AMC umeer o6uryio cropony AC ¢ tpeyronsankoM ACB, AM = CM = /6 cm. Ilnocko-
CTH TPEYTOJbHUKOB B3aMMHO MEPICHIUKYIISIpHBL. Jlokaxute, uro MC nepneHIuKysipHO
BC. Haitnute paccrosinue ot Touku E — cepenunust AB 1o miockoctu BMC.

JoxaxuTe, 4TO TOUKa nepeceyeHus: Meauan tpeyroyibarka ABC ¢ BepmmHamu

A(x1,y1,21), B (x2, y2, 22), C (X3, y3, Z3) UMEET KOOPAUHATHI

X1+ Xo+ X3 Y1+ya+ Y3 zZi+zZ+ 2z .
( L 32 2.2 )'32 3.2 32 3) . Haligure KoopauHaTel BepIIUHLL A (X,Y,Z), €CIIU

B(@3.5,8), C(-1, -2, 6) u M(3,6,11).

Touka M paBHOyaneHa OT BCEX CTOPOH IpaBWIIbHOTO TpeyroyibHuka ABC, ctopoHa ko-
toporo paBHa 4 cM. Paccrosiaue ot Touku M g0 miockoctu ABC paBHo 2 cM. [Jokaxure,
gt0 mockocth AMO nepnenaukynsipHa miaockoctu BMC (O — ocHOBaHME MEpIIeHANKY-
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52.

53.

54.

55.

56.

57.

58.

59.

60.

Jsipa, onyIieHHoro, u3 Touku M Ha mmockocts ABC). Haiiaure yroa Mexay miocKOCThIO
BMC u nnockocteio ABC.

Touka M paBHOyIalieHa OT BCEX CTOPOH MpaBuiIbHOTO TpeyrojdbHuka ABC, ctopona ko-
Toporo paBHa 4 cM. Pacctosnue ot Touku M 1o mnockoct ABC paBHo 2 cM. Jlokaxure,
4yT0 1ockocth AMO nepnenaukyisipaa miockoctd BMC (O — ocHOBaHWE TIepIIEHINKY-
nsipa, onyiieHHoro, u3 Touku M Ha mnockocts ABC). Haitnure yron mexay MC u mioc-
kocteio ABC.

Touka C nexur Ha orpeske AB, npuuém AB : BC =4 : 3. Otpe3ok CD, paBHblii 12 cm.
napa’suiesieH TJI0CKOCTH 0, TpoXodien uepe3 Touky B. Jlokaxkure, uto npsimas AD me-
peceKaeT IIOCKOCTh 0. B HeKoTopou Touke E, u Halinure otpe3ok BE.

B xyoe ABCDAB1C1Di Touka M nexut Ha pedpe BB1, mpuuém BM : MB1=3:2,a
touka N nexxut Ha pedpe AD, npuuém AN : ND = 2 : 3. Berurcnute CHHYC yIiia MeX1y
npsmoid MN u mockoctbio rpanu DD C,C.

B xy6e ABCDAB1CiD; Touka M nexwur Ha pebpe BB; mpuuém BM : MB1=3:2,a
touka N nexxut Ha pedpe AD, mpuuém AN : ND = 2 : 3. Beruuciure CUHYC yriia MEXIy
npsimoii MN u mmockocteto rpann A1B1CiDi.

B ky06e ABCDA1B1C D1 touka M nentp rpanu BBiCC. Boruucnure yros Mexay BEeK-

TOpaMH AlD u AM.
B ky6e ABCDA1B1C1D1 touka M nentp rpanu BB1CC. Beiuncinure yroa Mexnay Bek-

TOpaMu BBl u MD.

B tpanenun ABCD ocnoBanue BC = 12 cM. Touka M He JI€XHUT B IJIOCKOCTH TPANeIuu,
a touka K — cepennna orpeska BM. Jlokaxkurte, uto niockocts ADK nepecekaeT otpe-
30k MC B HekoTopol Touke H, u HaiiguTe oTpe3ok KH.

Touka B He nexut B minockoctu tpeyronbHuka ADC, touku M, N, P — cepenunsl oTpes-
koB BA, BC, BD cootBeTrcTBeHHO. Jlokaxute, yTo miockoctd MNP u ADC nmapanmnens-
Hbl. Haitnure mnomane tpeyronsarka MNP, ecnu miiomaas tpeyronsauka ADC paBHa
48 cm?.

[psimas OK nepnennukyisipaa K miockoctd pom6a ABCD, nuaronanu KOToporo mnepe-
cekatorcs B Touke O. Jlokaxure, yTo pacctosiHue oT Touku K 10 Bcex mpsMbIX, coziep-
KaluX CTOPOHBI poMba, paBHbL. Haliaure 3to paccrosiaue, ecnu OK = 4,5 v, AC =6
M, BD = 8 mm.

[Ipsimas a mapannensHa cropone BC napamienorpamma ABCD 1 He I€XUT B IIIOCKOCTH
napasienorpamma. Jlokaxure, yto a 1 CD — ckpemuBaronmecs npsiMble 1 HaWIUTE YroJl
MEXy HUMHM, €CJIM OIMH U3 YIJIOB Napajiiesnorpamma pasex 50°.

[Ipsamas a nmapamnensHa cropode BC nmapamnenorpamma ABCD 1 He JIEXHUT B IITOCKOCTH
napasuienorpamMma. Jlokaxure, uto a u CD — ckpemuBaromyecs npsiMble U HalAUTE yroi
MEXIy HUMH, €CJTU OJIUH U3 YTJIOB MapajuieiorpaMMa paseH 121°.

[Ipsimass m napannensHa nuaronanu BD pom6a ABCD u He JeXUT B IIIOCKOCTH pomOa.
Hoxaxute, uto m 1 AC CKpeIrBaONIMECs NMPSIMbIE U HAWIUTE YTOJl MEK1Y HUMH.
[Ipsmas m mapamnensHa quaronann BD pom6a ABCD u He neXHT B INIOCKOCTH poMOa.
Hoxaxute, uto m 1 AD CKpeluBaroImuecs NpsAMble U HAUIUTE yroja Mexa1y HUMH. Eciu
yrosi ABC pasen 128°.
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16.
17.
18.
19.
20.

21

25.

26.

27.
28.
29.
30.

Bomnpocsl Kk 3k3ameny 2 cemecTp

Panuannas mepa yria. Onpenenenue cuHyca, KOCUHYCa M TaHIeHca yria.

3aBUCUMOCTb MEX]ly CHUHYCOM, KOCHUHYCOM U TaHT€HCOM OJHOI0 M TOTO € yria. TpuroHo-
METPUUYECKUE TOKAECTBA.

DopMYyJIbI CIT0KEHUS.

CuHyC, KOCUHYC U TAHT€HC JABOMHOTIO yIJIa.

DopMyIIbI IPUBEICHUS.

CyMmMa 1 pa3HOCTh CHHYCOB.

CymMa 1 pa3HOCTh KOCHHYCOB.

YpaBHeHuUe cos X = a.

YpaBHeHue sin X = a.

. YpaBHeHHE tg X = a, ctg X = a.
11.
12.
13.
14.
15.

OyHKIMSA y=c0s(X), €€ CBOHCTBA U rpaduK.

OyHKIMA y=sin(X), ee CBOKWCTBA U TpaduK.

OyHkus y=tg(x), ee cBoicTBa U rpaduk.

[IpousBonnas pyHKIUH, €€ PU3MUECKUIA CMBICIT.

[TpaBuna auddepenunpoBanus. [IpousBoaHas cyMMbl, pa3HOCTH, IPOU3BEICHUS U YacCT-
HOTO (PYHKIIMIA.

[TpousBoanas creneHHoN GyHKIUH. [[pONU3BOIHBIE HEKOTOPHIX 2JIEMEHTAPHBIX () YHKITUH.
['eoMeTpuyecKuii CMBICT MTPOU3BOIHOM.

[Ipu3nak Bo3pacTanus, yObIBaHUS (YHKIHI.

OKCTpeMyMbl (QYHKIINH.

[TpumeneHnre Mpou3BOJHOM K MCCIEe0BaHNUIO (YHKIIMH U TOCTPOCHUIO TPa(UKOB.

. HauGonbiee u HauMeHbI1ee 3HaUYCHUE (PYHKITUH.
22.
23.
24,

[Tonsarue nepBoobpazHoii. OCHOBHOE CBOKWCTBO MEPBOOOPA3HOM.

[TpaBuiia BEIUMCIIEHUS TIEPBOOOPA3HBIX.

Onpenenennpii unterpain. ®opmyna Heiorona-JleitOnuna. Ilnomans KpuBOIHMHEHHOM
Tpanenuy.

IIpusma. IIpaBunbHas npusma. IIpsAmas um HakioHHas npusma. llnomans moBepxXHOCTH U
o6bem npusmel. [Tapamtenenunen. Ky6. [lnomanp moBepxHOCTH ¥ 00BEM Napajlieenuneaa
U Ky0a.

IIupamuna. IlpaBunpHad nupamuaa. Y ceueHHas nupamuaa. Terpasap. Ilnomans nosepxHo-
CTH ¥ 00BEM MUPaAMUJIBI.

Hunmunap. [nomans HOBEpXHOCTH U 00BEM LIMIIMHAPA.

Konyc. Yceuennslii konyc. [lnomaas moBEpXHOCTH U 00BEM KOHYCA.

Cdepa u map. Ceuenne chepsol u mapa. [Lnomaas moBepXHOCTH U 00BeM chepsl U mapa.
CoOpiTHe. BepostHOCTh cOOBITHS. CI0KEHHE M YMHOXKEHUE BEPOSATHOCTEH.

[IpakTudeckue 3a1aHus K SK3aMEHY
2 cemecTp

3 2 1
Haiinute makcumym dpyHkimm 2= — X? + X? + 60— 4 .

Haiinute Hanmenbnee 3nadenne pyaxuuu g(B) = logi(9 — 7).
3

3anuInKTe ypaBHEHHE KacaTenbHol k rpaduky Gpynkuuu f(B) = 4% — 2X*1 g touke eé MunnMymMma.
3anuimTe ypaBHeHHE KacaTeldbHOH k rpaduky Qynkuuu f(B) = 3*t1 — 27% B touke e makcu-
MyMa.

Haiiqute Hambonbinee ¥ HaumeHnbliee 3Hauenue (ynkumu f(B) = B* — 2B% + 1 ma orpeske
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1 4,1
[— > 1 E]' Onpenenuth, KaKue 1elbie 3HAYCHHsI TPUHUMAET (QYHKIIHS Ha 3aJaHHOM OTpPE3Ke.
. . 4
6. Haiigure nHambosbiice W HanWMeHbliee 3Hauenune ¢ynkuun f (B) = B — 3 Ha OTpE3Ke

2 .1
[— 3 1 ;]. Onpenenute, Kakue Lelble 3HaYeHUs] IPUHUMAeT (PYHKIIMS Ha 3aJaHHOM OTpE3KeE.

7. Haiimmre Touku skctpemymoB ¢ynkimu f(B) = e?X + eX — 38+ 2.
8. Haiinure Touku sxctpemymoB pynkiuu f(B) = 48— 2eX — e2X — 5.

in2 + 2

9. Haiigure npoussoanyro Gpyukuuu f(2) = %
o tgxctgx

= BXTBX

10. Haiigure npousBoaryro ¢yrkuuu f( ) P

11. Haiiaure npousBoxauyto Gpyukimu f(F) = ’? + 31In %1 :
12. Haiiaure npousBomuyto Gpyukimuf(?) = / X;—S + 41In ?.

13.  Haiigure abcucchl BceX TakKUX ToYeK rpaduka GpyHKIMU
y = 0,5sin2@— cos B+
B KOTOPBIX YIJIOBOM KO3 (HUIMEHT KacaTebHOM paBeH 1.

tgx — sinx 1
14. JlokazaTh TOXKACCTBO ’ & — = —— — ctg .
th( +sin« SInx

1+sinx 1-sinx 2
15. Jlokazatb \/ \/

= , ipu 0<o=<m.

1-sin« 1+sin« COSx

co0s35%4 /3 'sin35°

16. HaiiTn 3HaueHue BoIpaskeHUs ,
sin 15059
3T
17.  Berumcauts cos2a, eciau 4 tgo — 4 ctga=15u - SX= 2T
. —Tt
18.  Bprumcaurs sin2a , ecnu 3 tgo— 3 ctga =8 u - SX= 0.
o 1+cos2a—sin2a -1
19.  HaiiTu 3Ha4eHnE BBIPAKEHU ———— 7 , €CJIU COS 0L = —.
cosoc+cos(—+oc) 2
2
. 1+cos2a—sin 2« . -3
20. HaiiTn 3HaueHue BoIpakeHUss —————————, €CJIIU SIn 0L = ——.
cosa— sin(2m—a) 2
o . . —3m 3m
21. Haiitu Bce kopau ypaBHeHus sin 2x + V2 sin x = (), npuHaanexaiume oTpe3Ky [T; ?].
22.  Pemmts ypaBuenue 0,5sin2x + cos’x = 4c0s2X U yKasaTh Kakoe-HUOY/Ib €ro pelieHue, yIoBIIe-

TBOPSIOLIEE HEPABEHCTBY TX-X>> 0.
23. Pemmts ypaBuenue V3 cos32+ sin3@ = 2 sin

24.  Pemmts ypaBHeHue V9 — [P - sin2@= 0.
25. na pysxnun y = 2cosx HaiauTe nepsoodpasnyto F(x), rpaduk koTopoii mpoXoauT depe3 ToU-
Ky M(3;24).

1
flx)= — —6x+2
26. lns hyHKIUA X HaiauTe nepBooOpasHyto F(X), rpaduk KOTOpOH MPOXOIUT
yepe3 Touky M(1;0).
. . .1

27.  Haiigure miomanb Gurypsl, orpaHUYeHHON rpadukamMu GyHKITUNA y= S uy= V22
28. Touka qBUXKETCS MPAMOIMHEWHO, €€ CKOPOCTh BhIpaxkaeTcs: GopMyIoit

v(t) =1+ 2t. HalimuTe 3aKOH ABM)KEHUS, €CITH U3BECTHO, YTO B MOMEHT BPEMEHHU

t = 2 KOOpAMHATA TOYKU PaBHsJIACh YUCITY 5.

. o 2 5x—-2
29. Beruncnute onpeienénnbIil uaTerpan | - da.
X
T
30.  Boruncrure onpesienéunpiii uuterpan [#(cos® B— sin’@) da
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

B npaBunbHOI yeThIpéxyroapHoil nupamuae SABCD ¢ BeplInHO# S CTOPOHA OCHOBaHUs
paBHa 8. Touka L — cepeauna pedpa SC. Tanrenc yria Mexay npsimbiMu BL u SA paBeH
2,2,

5
a) [Tycte O — neHTp ocHOBaHUs upaMusl. Jlokaxure, uro npsmeie BO u LO neprieHin-
KYJISIPHBI.
0) Haitnure mmommaab MOBEPXHOCTH MUPAMU/IBI.
B tpeyronwsHoii nupamune SABC u3BecTHBI O0KOBBIE pEOpa:

SA=SB=13, SC=3V17,, y

CHOBAHMEM BBICOTBI 3TOI NMUpaMUbI BISAETCS CEpeHA
Menuansl CM tpeyronbHuka ABC. Dta BbicOTa paBHa 12.
a) Jlokaxwure, uTo TpeyroisHUK ABC paBHOOEPEHHBIN.
0) Haitnure 00b6éM mupamuast SABC.
Pebpo ky6a ABCDA1B1C1D1 paBHo 6. Touku K, L u M — nentpsl rpaneit ABCD, AA1D1D u
CC1D1D cOOTBETCTBEHHO.
a) [lokaxxure, uro B1KLM — npaBuibpHas nupaMuja.
0) Haitnure 006éM B1KLM.
OcHoBaHMEM MPSAMON TPEYTOJIbHON MPU3MBI ABCA 1B 1Cisgpnsercs IIPSIMOYTOJIBHBIN Tpe-
yronsHUK ABC ¢ npsimbiM yriom C. JlnaroHanu OOKOBBIX I'paHei AA1B1By BB, CiC
paBHBI 15 1 9 cOOTBETCTBEHHO, AB = 13.
a) Jlokaxxure, 94TO TPEYroIbHUK BA,C INpSIMOYT OJIbHBIH.
0) Haitnure 00bEM mupamuapt 1C1B.
Hana nupamuna PABCD, B ocHoBanuu — Tpaneuus ABCD ¢ 6onbmmM ocHOBaHHEM AD.
N3BectHO, uTO cymMma yriioB BAD u ADC paBna 90°, a mnockoctu PAB v PCD nieprieHau-
KYJIIpHBI OCHOBaHHUIO, NIpsimble AB u CD niepecekarorcs B TOUke K.
a) Jlokazatsp, 4T0 T10cKOCTh PAB niepneHauKkysipaa miockoctu PCD.
0) Haiinure 006éM PKBC, ecmu AB=BC=CD =2,a PK =12.
B tpeyronbnoit nupamune PABC ¢ ocHoBanueM ABC n3BecTHO, uTo AB = 13, PB =15,

4
cos ZPBA = —8

OcHOBaHUEM BBICOTHI ATOM MUpaMu sl siisiercs Touka C. [Ipsmbie PA u
BC nepneHauKyIspHBI.
a) Jlokaxxure, 4T0 TpeyroabHUK ABC NpSIMOYTOIbHBIN.
0) Haiigure o6beM mupamusl PABC.
OcHoBaHHeM NpsAMON YeThIpexyroibHou pusMbl ABCDA1B1C1D1 sBisiercst pom6 ABCD,
AB = AA..
a) Jlokaxxure, uto nipsimbie 41C 1 BD neprneHIuKyIsIpHBI.
6) Haiinute o0bem npusmsl, eciu A1C = BD = 2.
B xoHyc, paaryc oCHOBaHUsI KOTOPOTrO paBeH 3, BIIKUCaH Iap paauyca 1,5.
a) M300pa3ute oceBoe ceyeHne KOMOMHAIIMY ATUX Tell.
0) Haitnure oTHOIIEHHE TJTOIIAIN TTOJTHON MTOBEPXHOCTH KOHYCA K TIJIOMIAH TTOBEPXHOCTH
mapa.
B o1HOM OCHOBaHUU NPSAMOro KPyroBOro HWJIWHAPA C BBICOTOM 12 U paanycoM OCHOBaHUSA
6 npoBezieHa Xxopaa AB, paBHas painyCcy OCHOBaHHUsI, a B IPYTOM €r0 OCHOBaHUU MPOBEIEH
nuametp CD, nepnenaukynsipubiii AB. [loctpoeno ceuenue ABNM, npoxoasuiee yepes3
npsimyro 4B nepneHauKysipHo npsimoid CD Tak, uto Touka C U [IEHTP OCHOBAHUS LIWJINH-
Jipa, B KOTOpoM TipoBenéH nuametp CD, jiekar ¢ OJJHOM CTOPOHBI OT CEYEHHS.
a) Jlokaxkurte, 9TO TUArOHAIH 3TOTO CEYCHHS PABHBI MEXKIY COOOIA.
0) Haitnure 00b6éM mupamuasl CABNM.
B nunuaape oOpasyromias neprneHIuKyIspHa MIOCKOCTH OCHOBaHUs. Ha Okpy:KHOCTH Of-
HOTO U3 OCHOBAaHUU ITUIUHAPA BRIOpaHBI TOUKU A, B 1 C, a Ha OKPY>KHOCTH JPYTOro OCHO-
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41

42.

43

44,

45.

46.

47.

48.

BaHus — Touka C1, npuuém CC) — obpazyromas nunuHapa, a AC — auaMeTp OCHOBaHUSI.

/ACB =30° AB=+2, CC, = 2

a) [lokaxxure, 4TO yroja MEXIy MPSIMBIMU ACiy BCpaBeH 45 O.
0) Haitnure 00bpEM muummHIpa.

H3BecTHO, uTO

. B munmuape obpaszyromnas nepneHuKyssipHa MI0CKOCTH ocHOBaHus. Ha okpyxHOCTH 011

HOT'O M3 OCHOBAHU IIMIIMH/PA BHIOPAHBI TOYKH A, B 1 C 3 ya okpyKHOCTH ZPYTOro oc-
HOBAHHS — TOYKA Cl, npuYEéM CCi— oOpa3syrorias uirHapa, a 4C — quaMeTp OCHOBa-
JACB = 45° AB=2V2, CC, =4

60°

HusA. 3BecTHO, UTO

a) Jlokaxxure, 4TO yroia MeXay IpsiMbIMHU ACiy BCpaBeH
0) Haitnure 00bpEM muummHIpa.

B nunuHApe Ha OKPYKHOCTH OJTHOTO M3 OCHOBAHUH MIJIMHAPA BEIOpaHBI TOYKU A U B, a Ha
OKPY>KHOCTH JAPYTroro ocHOBaHUsI — Touku B1 u Ci, npuuém BB — oOpa3yromas uiInH-
npa, a AC| IepeceKkaeT ero och HWJINHAPA.

a) Jlokaxxure, uto yron C1BA = 90°.

0) Haiigute nnomaaps 00KoBOW MOBEpXHOCTH, eciiu AB = 16, BB1 =5, B1C1 = 12.

. B mumaape Ha OKPYKHOCTH OJTHOTO U3 OCHOBAHWH ITUIMHAPA BRIOPAHBI TOUKU A U B, a Ha

OKPYKHOCTH JIPYTOr0 OCHOBaHUS — TOYKH B1 u C1, npuuéM BB — o0pa3yroimas uInH-

npa, a AC| mepeceKaer ero oCb HHJIUHAPA.

a) Hokaxwure, uto yron C1B4 = 90°.

0) Haitnure mommaab 60K0BOM MOBEpXHOCTH, eciii AB =16, BB1 =5, B1C1 = 12.

B nununape oOpasyromias neprneHIuKyIspHa MIOCKOCTH OCHOBaHUs. Ha OKpy:KHOCTH 0Of-
HOTO U3 OCHOBAaHUU ITUIUHAPA BRIOpaHBI TOUKU A, B 1 C, a Ha OKPY>KHOCTH JPYTOro OCHO-
BaHus — Touka C1 npuuém CC1 — obpasytomas mumHapa, a AC — auaMeTp OCHOBAaHUS.

/ACB = 30°,AB =2V3CC, = 4V6.

(o}
a) [lokaxxure, uro yroa mexay npsmseiMu BC u AC1 paBeH 60°.
0) Haitnure paccrostnue ot Touku B 10 AC).
B xonyce ¢ BepmmHo# S u 11eHTpoM ocHoBaHMs O paanyc OCHOBaHMs paBeH 13, a BbIcoTa

3v4l1

paBHa "Touku A u B — xoH11bI 00pa3yrommx, M — cepeauna S4, N — Touka B
MJIOCKOCTH OCHOBAHUS Takasl, 4To npsiMast MN napasuienbHa npsamon SB.

a) Jlokaxure, uto ANO — npsiMOit yroJ.

0) Haitnure yron mexnay MB 1 TII0CKOCThIO OCHOBAHUS, €CJIA TOTIOJHUTEIHLHO H3BECTHO
yto AB = 10.

Pannyc ocHOBaHUA KOHYycCa C BEpIIMHOW S M IEHTpOM ocHOBaHMs O paBeH 5, a €ro BhICOTa

paBHa \/S_I'TOqKa M — cepenuna obpa3yronieit S4 KoHyca, a Touky N U B nexxar Ha OCHO-
BaHUM KOHYca, MpuuéM npsimast MN napasuienbHa o0pasyromiel kKonyca SB.

a) Jlokaxxure 4TO ZANO — IPSIMOiA.

6) Haiimute yron mexxay npsiMmoii BM 1 TIIOCKOCTBIO OCHOBAaHUS KOHYCa, eciiu AB = 8.

B nununape obpasyromias neprneHauKyiaspHa I0CKoCcTH ocHoBaHus. Ha okpykHOCTH 0/1-
HOT'O U3 OCHOBAHUH IIMJIMH]IPA BEIOPAHBI TOUKU A U B, a Ha OKPY>KHOCTH JIPyroro OCHOBA-
HUs — Touku B1 u Ci, npuuem BB — oOpa3yromas MuauHApa, a oTpe3ok AC| mepecekaet
0Chb LIUJIMH/IPA.

a) Jlokaxxure, 4to yroa ABCi npsmMoii.

0) Haiigure mnomaas 00KOBOW MOBEPXHOCTHU IWIIMHIpA, eciiu AB = 15, BB1 =21,

Bi1C1 =20.

Jlan npsiMoii KpyroBoii kKoHyc ¢ BepmiHON M. OceBoe ceueHne KOHyca — TPEYTOJIbHUK C

yriom 120° npu Bepumae M. O6pasyiomas KoHyca paBHa 2\/5
CeueHHe KOHyca, NEPNEeHANKYISIPHOE OJHON U3 00pa3yroIuX.
a) Jlokaxxure, 4TO MOJTYYEHHBIN B CEUEHUU TPEYTOJIBHUK TYIOYTOJIbHBIM.
0) Haitnure momaab ceueHusl.

M3BecTHO, uTO

"Yepes Touky M npoBeieHO
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49.

50.

51.

52.

53.

54.

55.

56.

B ogHOM 0CHOBaHMY NPSAMOT0 KPYroBOTI'O IMJIMHJPA ¢ BBICOTOM 3 M paAyCcOM OCHOBAaHHUS §
IIpOBe/IeHa Xopa AB, paBHas paiuyCcy OCHOBAHUs, a B JPYITOM €r0 OCHOBAHHUH MPOBEAEH
muametp CD, nepnieHauKysspHblid AB. [loctpoeno ceuenne ABNM, npoxopsiuee yepes
npsAMYI0 AB nepneHIuKysipHo npsiMmoit CD Tak, yTo Touka C ¥ [IEHTP OCHOBAHMS IIUITUH-
Ipa, B KOTOPOM IpoBe€éH auaMmerp CD, nexar ¢ 0HOM CTOPOHBI OT CEYEHMS.

a) JlokaxxuTe, 9YTO JUArOHAIN ATOTO CEUCHUS PaBHBI MEXITYy COOOM.

0) Haiigure 066éM mupamust CABNM.

B o1HOM OCHOBaHUU MPSMOTO KPYroBOTO HHJIMHAPA C BBICOTOM 9 M pauycoM OCHOBaHHS 2
IIpoOBe/IeHa Xopaa AB, paBHas pauyCy OCHOBaHUsA, a B JPYTOM €r0 OCHOBAHHUH MPOBEIEH
muametp CD, nepnieHauKysspHblid AB. [loctpoeno ceuenne ABNM, npoxopsiuee yepes
npsAMYI0 AB nepneHauKkysipHo npsiMmoit CD Tak, yTo Touka C ¥ IIEHTP OCHOBAHMS IIUITUH-
Ipa, B KOTOPOM IpoBeiéH auaMmerp CD, nexar ¢ 0HOM CTOPOHBI OT CEYEHHUS.

a) JlokaxuTe, 9YTO JUArOHAIIN ATOTO CEUCHUS PaBHBI MEXITYy COOOM.

0) Haiigure 066éM mupamunst CABNM.

JlaH npsmMoil KpyroBoil UIMHAP BBICOTOM 9 U paguycom 2. B o1HOM U3 OCHOBaHUI MPOBE-
JieHa xopJa AB, paBHas painycy OCHOBaHUs, a B IpyrOM OCHOBAHUHU ITPOBEJEH TUAMETP
CD, nepnieHauKyasspHbIN nIpsiMoit AB. IlocTpoeHo ceuenne HuInHIpa MI0CKOCThI0 ABNM,
neprneHauKyIsspHoi npsmoit CD, npuuéM Touka C ¥ HEHTP OCHOBAaHUS LWJIMH]pA, COLEp-
JKatero orpe3ok CD, jaexaT 1o OJIHY CTOPOHY OT INTIOCKOCTH CEYEHUS.

a) Jlokaxxure, 4TO 1UaroHaIu 4YeThIpEXyroibHUKa 4 BNM paBHBI.

0) Haitnure 06b6éM mupamuasl CABNM.

Jlan npsiMoii KpyroBoil LMIMHAP BEICOTON 3 U paanycoM 8. B onHOM U3 ocHOBaHuUi poBe-
JieHa Xopaa AB, paBHas paanycy OCHOBAaHMS, a B IpyrOM OCHOBaHUU IIPOBEIEH TUAMETP
CD, nepnenauKyIspHbIi npsasMoil AB. IlocTpoeHo ceuenne HuaMHApa MI0CKOCThi0 ABNM,
neprneHauKyIsipHoit ipsiMoit CD, ipuuéM Touka C 1 LHEHTP OCHOBaHUA LHWJIMHAPA, COAEP-
xaiero orpe3ok CD, jexar 10 0OIHY CTOPOHY OT INIOCKOCTH CEYEHUS.

a) Jlokaxxure, 4TO JUArOHAIN YeThIpEXYyroabHuKka A BNM paBHEI.

0) Haiigure 066éM mupamunst CABNM.

B umnunape obpasyromias nepreHauKyaspHa I0CKOCTH ocHOBaHus. Ha okpykHOCTH 0/1-
HOT'O U3 OCHOBAHUH IIMJIMH]IPA BEIOPAHBI TOUKU A U B, a Ha OKPY>KHOCTH JIPyroro OCHOBA-
HUA — Touku B1 u Ci1, nmpuuem BB — oOpa3zyromas MuauHApa, a otpe3ok AC| mepecekaer
0Chb LIUJIMH/IPA.

a) Jlokaxxure, 4to yroa ABCi npsimMoid.

0) Haiigure mnomaas 00KOBOW MOBEPXHOCTHU IIWIIMHIpA, eciiu AB = 15, BB1 =21,

Bi1C1 =20.

B npaBunbHOI 4eThIpéxyroapHoil nupamuae SABCD ¢ BeplInHO# S CTOPOHA OCHOBaHUS
paBHa 4. Touka L — cepeauna pedpa SC. Tanrenc yria mexay npsimbiMu BL u SA paBeH
234

17

a) [lycts O — nenTp ocHoBaHMs nupamuabl. Jlokaxure, uro npsMeie 5O u LO neprieHau-
KYJISIPHBI.

6) HaiimuTe rutomass moBepXHOCTH MTUPAMUJIbI.

B npaBunbHO# TpeyronbHoi npusme ABCA1B1C1 Bce pébpa paBubl 6. Ha péopax 441 u CC
oTMeueHbl TOUKU M u N cOOTBETCTBEHHO, mpuuéM AM =2, CN = 1.

a) Jlokaxxure, 4To m0ckocTh MNB| pa3OuBaeT nNpru3My Ha JBa MHOTOTPaHHUKA, 00bEMBI
KOTOPBIX PaBHBI.

0) Haitnure 006EM TeTpasapa MNBB:.

B npaBunbHO#M Tpeyronbaoit pusme ABCA1B1C1 Bee pébpa paBubl 8. Ha pébpax 441 u CC
OoTMeUeHbl TOUKU M 1 N cOOTBETCTBEHHO, puuéM AM =3, CN = 1.

a) Jlokaxwure, 4To IIOCKOCTh MNB| pa3duBaeT nNpu3My Ha JBa MHOTOTPAHHUKA, 00BEMBI
KOTOPBIX PaBHBI.

0) Haiinute 066éM TeTparnpa MNBB,.
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57. Ha pébpax AB u BC tpeyronpnoii nupamuasl ABCD otmeueHsl TOuku M u N cCOOTBET-
cTBeHHO, Tpu4eéM AM : BM=CN : NB=1:2. Touku P u Q — cepeaunsl ctopod DA u DC
COOTBETCTBEHHO.
a) Jlokaxxure, uto P, O, M u N nexar B OJJHOM TUIOCKOCTH.
0) Haiitu oTHOIIEHNE 00BEMOB MHOTOTPAaHHUKOB, Ha KOTOPHIE MII0CKOCTE POM pazOuBaer
MUPAMUTY.

58. B tpeyronsHoii nupamune SABC u3BecTHBI OOKOBBIE pEOpa:

SA=SB=13, SC=3V17,, y
CHOBAHMEM BBICOTHI 3TOI NMUpaMUbI ABISAETCS CEpeHA
Menuansl CM tpeyronbHuka ABC. Dta BbicoTa paBHa 12.
a) Jlokaxwure, 4To TpeyroisHUK ABC paBHOOEPEHHBIN.
0) Haitnure 006éM mupamuast SABC.

59. OcHOBaHUEM NPSAMOI TPEYTOJbHOM MPU3MBbI ABCA 1B 1Cisgpnsercs IIPSIMOYTOJIBHBIN Tpe-
yronbHUK ABC ¢ npsimbiM yriom C. JlnaroHanu OOKOBBIX I'paHei AA1B1By BB, CiC
paBHBbI 15 1 9 cOOTBETCTBEHHO, AB = 13.

a) Jlokaxxure, 94TO TPEYroIbHUK BA,C INpSIMOYT OJIbHBII.
0) Haitnure 00bEM mupamuapt AA1C

60. /lana npaBuibHas yeTblpéxyronbHas nupamuaa SABCD c BepmmHoi S. Touka M pacmnosio-
»keHa Ha SD Ttak, uro SM : SD =2 : 3. P— cepeauna pedpa AD, a Q cepeauna pedpa BC.
a) JlokaxuTe, 4TO CeUEHUE MUPAMUBI TNIOCKOCThI0 MOP — paBHOOeIpeHHAs Tpanelus.
0) Haiinute oTHOIIEHNE 0O0BEMOB MHOTOTPAHHUKOB, Ha KOTOPBIE IIIOCKOCTh MQP pa3zouBa-
eT NUpamMumay.

Tect Nel s npoBenenus nugdepeHIupoBaHHOTO 3auéTa
1 cemectp

3ananme 1

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvnie
Kpecmuk 8 HeoOX00uMoll Kiemouke).

OyHKIMS y = a* ABNseTcs
Bapuanmer omeemos:

MMOKa3aTeILHOM;

JoTapu(PMHUIECKOM;

TPUTOHOMETPUYECKO;
4. CTEneHHOM.

Otser: 1.

W=

OreHKa: TMXOTOMUYECKas; MPABUIBHOE BHINIOJIHEHHE 331aHus olleHMBaeTcs 1 Gamiom, a
HenpaBuibHOE — () 0aIoB.

3ananue 2

Bovibepume sepHulii omeem u 068e0ume KpyIcKom e2o Homep (KIUKHUume Kypcopom, HoCmasbme
Kpecmux 8 HeoOX00UMOU Kliemouke).
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@yHKIMA y = X" ABIAETCS:

Bapuaﬂmbz omeemos.

1. morapudmudeckoii;
2. TpPUTOHOMETPHUUYECKOM;
3. TOKa3aTeJbHOM;
4. CTemneHHOM.
Orger: 4.

OreHKa: TMXOTOMUYECKas; TPABUIIBHOE BBHITIOIHEHHE 33/IaHMsI OlleHHBaeTcs 1 OasiomM, a
HenpaBuibHOe — () 0aoB.

3ananue 3

Bovibepume sepHulii omeem u 066e0ume KpyIckom e2o Homep (KIUKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOX00UMOU Kiemouke).

OyHkuus y = log 2 X ABnseTCs:

BapuaHmbl omeemaos.

1. nmorapudmMuyeckoi;
2. TPUTOHOMETPUYECKOU;
3. ToKa3zaTeabHON;
4. cTeneHHOM.
Orser: 1.

OueHka: TMXOTOMHYECKAs; MPAaBHIBHOE BBIMOJIHEHHE 3a/IaHUs OlleHHBaeTcst 1 6amiom, a
HenpaBuibHOe — () OaoB.

3ananue 4

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvnie
Kpecmuk 8 HeoOX00uMoll Kiemouke).

Bennuuna a B BelpaskeHu# log 2 X ABIsSETCA:

Bapuaﬂmbz omeemos.

1. MOHIO0XUTETbHOH M OTINYHOM OT 1;
2. paBHOH -1;
3. paBHo# 0;
4. m000H.
Otser: 1.
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OI.[CHKaI ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITOJIHCHUC 3aJaHU OLICHUBACTCA 1 6aJ'IJIOM, a

HenpaBuibHOe — () 0aoB.

3ananue 5

Buvibepume sepubiii omeem u 006eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, Hocmagvme

Kpecmux 8 HeoOX00UMOU Kiiemouke).

BenuunHa a B BeIpaXeHUH y = a* ABISAETCS:

Bapuaﬂmbz omeemos.

1. TOJIOXHTEIHHOM;
2. paBHOH -1;
3. paBHol 0;
4. nr00OM.
Ortser: 1.

OrneHKa: AMXOTOMUYECKasT; MPAaBUIIbHOE BBHITIOJHEHUE 3a/I1aHKS OlICHUBaeTCs 1 OamioM, a

HernpaBuiibHOE — 0 6aIIOB.

3ananue 6

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke).

VYxkaxwute rpaduk GyHKIun y=27%.

L Bapuanmuer omeemos:
2. 3.

OrtBerT: 3.
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OreHKa: TMXOTOMUYECKas; MPABUIBHOE BHITIOJHEHHE 3a1aHus OolleHMBaeTcs 1 6amiom, a
HenpaBuibHOE — () 0aIoB.

3ananue 7

Bovibepume sepHulii omeem u 066e0ume KpyICKkom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOX00UMOU Kiiemouke).

Ykaxute rpadpuk GyHKIAN F(%)X.

Bapuaﬂmbz omeemos.

iv A

OrtserT: 4.

OreHKa: TUXOTOMHYECKAs; PAaBUIILHOE BHIMTOJIHEHHUE 3aJaHMsI OIICHUBaeTcs 1 Gaiiom, a
HernpaBuiibHOE — 0 6aITIOB.

3ananue 8

Buwibepume eepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbnie
Kpecmuk 8 HeoOX00uMoll Kiemouke).

VYkaxute rpadhuk GyHKIUNA y=logoX.

Bapuaﬂmbz omeemaos.




OrtseT: 1.

OreHKa: TUXOTOMHYECKAs; PABUIIHOE BHIMTOJIHEHHUE 3aJaHMsI OIICHUBaeTcs 1 Oaiiom, a
HernpaBuiibHOE — 0 6aITIOB.

3ananue 9

Bowibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbnie
Kpecmuk 8 HeoOX00uMoll Kiemouke).

~ Jogl
VYxkaxure rpapux QyHKIuN ¥~ logz X
Bapuanmur omeemoa:

2. 3.
H %V' H H H H H

OrtBerT: 2.

OreHKa: TMXOTOMUYECKas; MPABUIBHOE BHINIOJIHEHHE 3a1aHus olleHuBaeTcs 1 6amioM, a
HenpaBuibHOE — () OaIoB.

3axanue 10
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Buwibepume eepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbnie
Kpecmuk 8 HeoOX00uMoll Kiemouke).

Jonummte npaByro yacth Gopmyinsl a* ;@ =

, e a>0, x u y— mo0Obie
IeNCTBUTENIBHEIE YHCIIA.

Bapuaﬂmbz omeemos.

1. a-da;

2. a’;

3. a7

4. wHe 3HaIO.
OrtBeT: 3.

OreHKa: TMXOTOMUYECKas; TPABUIIBHOE BBHITIOHEHHE 33/IaHMsI OlleHHBaeTcs 1 OasiomM, a
HenpaBuibHOe — () 0aoB.

3ananme 11

Bovibepume sepHulii omeem u 068e0ume KpyIckom e2o Homep (KIUKHume Kypcopom, HOCmasbme
KpecmukK 8 HeoOX00UMOU Kiemoukxe).

JlonummuTe npaByro 4acTh GOpMYIsI (ab)* =

, 20e a>0, b>0, x — mr060€e
NEUCTBUTEIBHOE YUCIIO.

BapuaHmbl omeemaos.

1. a+ b5
2. a by
3. (a+b),
4. wHe 3HAIO.
OtBeT: 2.

OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBITOJHEHHUE 3aJaHHs OlleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — () 6aJITOB.

3ananme 12

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvnie
Kpecmux 8 HeoOX00uMoll Kiemouke).
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m
Jonummure onpenenenue: Crenenpro uncia a>0 ¢ palloHalbHBIM IIOKa3aTENIEM ¥ = — > Tae

m — 1eJI0e YUCTI0, a 1 — HaTypaibHoe (7> 1), Ha3bIBAETCS YHUCIIO . Bapuanmui om-

6emoe.

Yam

m

W=

4,

a
an
aS

Ortser: 1.

Ornenka: ANXOTOMUYECKAs; IPaBUJIBbHOC BEIIIOJTHCHUEC 3aJaHU OLICHUBACTCS 1 6aJ'IJ'IOM, a

HernpaBuibHOE — () OaJITOB.

3ananme 13

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke).

Jlorapudmom uucia b mo ocHoBanuio a (>0 u He paBHO 1) Ha3bIBaeTCS:

Bapuanmer omeemos:
1. mokasaresnb CTENeH!, B KOTOPYIO HYKHO BO3BECTH YHCIIO b, 4TOOBI MOMYUHTH @
2. TOKa3arenb CTENEHH, B KOTOPYIO HYXKHO BO3BECTH YUCIIO d, YTOOBI OIYUHUTS b;
3.
4. b°.

Otser: 2.

Ol_IeHKaZ AUXOTOMUYCCKAs; MPABUJIIBHOC BBIIIOJIHCHUC 3aJaHU OIICHUBACTCSA 1 63.)'I.HOM, a HC-

npaBuibHOE — 0 6aJIIOB.

3ananue 14

Buvibepume sepubiii omeem u 006eoume KpysHcKkom e2o Homep (KIUKHume Kypcopom, nocmagvme

KpecmukK 8 HeoOX00UMOU Kiiemouke).

Yrto oOo3Haugaer 3ammce n b

Bapuanmbl omeenos.
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. IeCATHYHBIN JoTapudm;
. norapudm yucia b 1o OCHOBaHUIO 1;

. norapudm yucia b mo ocHoBaHuro 0;

HaTypaJbHBIN Jorapum.

OrtBerT: 4.

OueHka: TMXOTOMHYECKas; MPAaBHIBHOE BBIMOJIHEHHE 3a/IaHUs OlleHHBaeTcst 1 6aiom, a
HenpaBuibHOe — () 0aoB.

3ananue 15

Buvibepume sepHulii omeem u 068e0ume KpyiHckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmux 8 HeoOX00UMOU Kiiemoukxe).

Kaxkue n3 MEPCUUCIICHHBIX MMOHSTHH TCOMCTPHUU ABJIIAIOTCSA HepBI/I‘-IHBIMI/I?

Bapuanmbl omeemaoes.

1. Jlyy, TOUKa, IIOCKOCTh, TPEYTOJIbHUK.
2. Ilpsimas, TOUKa, MIOCKOCTb.
3. IlnockocTsk, npsmMas, Jyd, yroi.
4. TlpoctpaHCTBO.
Orser: 2.

OueHka: TMXOTOMHYECKAs; MPAaBHIBHOE BBIMOJIHEHHE 3a/IaHUs OlleHHBaeTcst 1 6amiom, a
HenpaBuibHOe — () OaoB.

3ananue 16

Buvibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke).

[TepeceyenneM IByX MIOCKOCTEH SIBISAETCS

Bapuanmbl omeemaoes.

1. Touka
2. mpsMas
3. 0oTpe3okK
4. ny4
Orser: 2.

OI.[CHKaI ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITOJIHCHUC 3aJaHU OLICHUBACTCA 1 6aJ'IJ'IOM, a
HernpaBuibHOE — () OaJITOB.
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3ananue 17

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvnie
Kpecmuk 8 HeoOX00uMoll Kiemouke).

Ha ckoibpko MHOXECTB pa30nBaeT MPOCTPAHCTBO J1t00ast MIIOCKOCTH?
Bapuanmur omeemos:

1. Ha 1Ba

2. Ha TpHU

3. Ha 4eTbIpe

4. HEe pa3OuBaeT.

OtBerT: 1.
OI.[CHKaI JUXOTOMHNYCCKAs, HpaBI/IJIBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 63.JIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananue 18

Bovibepume sepHulii omeem u 066e0ume KpyIckom e2o Homep (KIuKHume Kypcopom, HOCmasbme
KpecmukK 8 HeoOX00UMOU Kliemoukxe).

YroObl 3a1aTh €JMHCTBEHHYIO TNIOCKOCTh HEOOXO MO
Bapuanmur omeemos:

1. nBe TOUYKU

2. TpU TOYKH

3. TpY TOYKH, HE JICIKAIUE HA OTHOU MPSIMOi1

4. yeTsIpe TOUYKH

OtBerT: 3.
OneHka: JMXOTOMUYECKas; IPaBUIILHOE BBITIOJHEHUE 3a1aHHS OIICHUBaCTCs 1 Oamiom, a

HernpaBuibHOE — 0 6aJITOB.

3ananue 19

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvbnie
Kpecmuk 8 HeoOX00uMoll Kiemouke).
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CKOJBKO IIOCKOCTEH 33/1a10T JBE MEePECEKAOIIUECs NpsiMble?
Bapuanmer omeemos:

1. oAHY TIIIOCKOCTH

2. JIB€ INIOCKOCTH

3. 0ECKOHEYHO MHOTI'0 MJIOCKOCTEH

4. He 3a7a10T

OtBerT: 1.
OI.[CHKaI JUXOTOMHNYCCKAs, HpaBI/IJIBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 63.JIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananue 20

Bovibepume sepHulii omeem u 066e0ume KpyICcKkom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOX00UMOU Kliemouke).

Yepes kakue U3 MNepeyrcIeHHBIX (UTYPhl MOKHO MTPOBECTH €AMHCTBEHHYIO TIOCKOCTH?
Bapuanmur omeemos:

1. Yepes3 Tpu TOUKH

2. Yepes npsmMyro U HE JIEKAIYIO0 HAa HEH TOUKY

3. Uepes oTpe3ok

4. Yepes nyu

OtBeT: 2.
OI.[CHKaI JUXOTOMHNYCCKA, HpaBI/IJIBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 63.JIJIOM, a

HernpaBuibHOE — () 6aJITOB.

3ananme 21

Bovibepume sepHulii omeem u 066e0ume KpyIcKom e2o Homep (KIUKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOX00UMOU Kiemouke).

I[Be MPpsAMBIC HA3BIBAOTCA CKPCHIUBAIOIIUMUCH, CCIIN
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Bapuanmer omeemoas:
1. OoHUM He UMEIOT OOILINX TOYEK U HE JIEKAT B OJHON INIOCKOCTH.
2. OHU MMEIOT JIBE OOIIHE TOYKH.
3. OHU UMEIOT OJIHY OOIIYIO TOUKY.
4. oHM UMEIOT OECKOHEYHO MHOTO OOIIHNX TOYEK.

OtBerT: 1.
OI.[CHKaI JUXOTOMHNYCCKAA, HpaBI/IJIBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 63.JIJIOM, a

HernpaBuibHOE — 0 OaJITOB.

3ananme 22

Buwibepume eephbiii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, NOCmasbme
Kpecmuk 8 HeoOX00uMoll Kiemouke).

Ecnu npsimasi nepneHANKYIsIpHA K IBYM MEPECEKAIOIIUMCS IPSIMbIM, JIe)KAIIUM B TIOCKO-
CTH, TO KaK pacIoyioKeHa 3Ta NnpsiMasi 10 OTHOIIEHHIO K TUIOCKOCTH?

Bapuanmur omeemos:
1. mapasienpHa IIOCKOCTH
2. epNEeHIUKYIsIpHA K TUIOCKOCTH
3. JEXKUT B IUIOCKOCTH
4. mepeceKaeT MI0CKOCTh

OtBerT: 2.
OnenHka: JMXOTOMUYECKas; IPABHIILHOE BBITIOJHEHUE 3a1aHHS OIICHUBaeTCs 1 Oamiom, a

HenpaBuibHOe — () OaoB.

3ananme 23

Buwibepume sepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvnie
Kpecmux 8 HeoOX00uMoll Kiemouke).

CKONBKO NPSAMBIX, IEPIEHAUKYISIPHBIX K JaHHOH MJIOCKOCTH MPOXOAUT Yepe3 JaHHYIO0 TOU-
Ky IpocTpaHcTBa’?

Bapuanmur omeemos:
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1. ogna

2. IBE

3. HU oTHOH

4. 6eCKOHEYHOE MHOKECTBO

OtserT: 1.
OneHka: JUXOTOMUYECKas; IPABHIILHOE BBITIOJHEHUE 3aIaHHS OIICHUBACTCs 1 Oamiom, a

HernpaBuibHOE — () OaJITOB.

3ananue 24

Buwibepume eepHuiii omeem u 0066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmasvnie
Kpecmuk 8 HeoOX00uMoll Kiemouke).

Ecnu ogna u3 ABYX IJIOCKOCTEN MPOXOIUT YEPE3 MPSIMYI0, TEPICHANKYISPHYIO K APYroit
IJIOCKOCTH, TO KaK PacloIOXKeHbl TaKue TIOCKOCTH?

Bapuanmur omeemos:
1. mapannenbHbl
2. IepIEeHIUKYIISIPHBI
3. CKpeIIUBaIOTCS
4. coBnagaroT

OtBeT: 2.
OI.[CHKaI JUXOTOMHNYCCKAs, HpaBI/IJIBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 63.JIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananue 25

Bovibepume sepHulii omeem u 066e0ume KpyIckom e2o Homep (KIUKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOX00UMOU Kliemouke).

Haiinure koopaunatsl Bektopa BA, ecnu A (X, y, z), a B (x1, y1, 1)

Bapuanmbl omeenos.

L. \/(X —xp? +(y—yp? + -z’
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2. (o0x; ay; 0z)

3. (XX1; y-y1; 221

4.  xxityyitzz
Ortser: 3.
OueHka: TMXOTOMUYECKasl; TPABUIBHOE BHIIOJHEHHE 3a1aHus olleHUBaeTcst 1 6amuioM, a
HenpaBuibHOe — () 0aoB.

3ananue 26

IIpu vinonnenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 8 noie O0Jisk omeema Yugpy, Komopas
coomeemcmayem HoMepy NpAsUIbHO20 OMmeemd, UIU YUCIO, Cl080, NOCIe008ameNbHOCIb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u KaKux-1ubo OONOJHUMENTbHbIX
cume0.108. J[poouyro wacms omoensiime om yenou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camuv He HYICHO.

Haiinute 3nauenue Beipaskenns (11—v/3)(11+v3)

OTtBeT:

Ortser: 118.
OreHKa: TMXOTOMUYECKas; TPABUIIbHOE BBHITIOIHEHHE 33/IaHusI OlleHHBaeTcs 1 6asioM, a
HenpaBuibHOe — () 0aoB.

3ananue 27

IIpu evinonnenuu 3a0anutl ¢ KpamxKum Omeemom snuwume 8 noie OJisk omeema yugpy, Kkomopas
coomeemcmeyem Homepy NPAsUIbHO20 OMEemd, UIU YUCIO0, CI080, NOCIed08AMeIbHOCb OVKE
(crnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u KaKux-1ubo OONOJHUMENTbHbIX
cumeonos. J{pobunyio uacme omoensiime om yenou oecamudnou 3anamou. Eounuyvl uzmepenuii nu-
camo He HYICHO.

Haitnure 3HaueHue BoipaxeHus 38- 10-1,3-10?

OTtBeT:

Ortsert: 250.
OreHKa: TMXOTOMUYECKas; TPABUIIBHOE BBHITIOIHEHHE 33/IaHMsI OlleHHBaeTcs 1 6asioM, a
HenpaBuibHOe — () 0aoB.

3ananue 28

IIpu evinonnenuy 3a0anutl ¢ KpAmxKum Omeemom snuwume 8 noie OJisk omeema yugpy, Kkomopas
coomeemcmeyem Homepy NPAsUIbHO20 OMEemd, UIU YUCIO, CI080, NOCIed08AMeNlbHOCb OVKE
(cnos) unu yugp. Omeem credyem 3anucviéams 06e3 npoodenos u KAKux-1ubo OONOTHUMETbHBIX
cumeonos. J{pobunyio uacms omoensiime om yenou oecamuynou 3anamou. Eounuyvl uzmepenuii nu-
cambo He HYIHCHO.
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cu?
DHeprus 3apsokeHHoro konnaeHncaropa W (B k) Beraucisercs mo gpopmyne W = -

rae C — émkocTh KoHaeHcaTopa (B @), a U — pa3HOCTh MOTEHIIMATIOB HA OOKJIaIKaX KOH-
nencaropa (B B). Haiinure W (8 JIx), ecmu C=10"% ® u U=14 B.

OTtBeT:

Otset: 0,0098.
OrnenHka: IMXOTOMUYECKas; IPABUILHOE BBHITIONHEHUE 3aaHUsI OIleHUBaeTcs 1 6amiom, a

HernpaBuibHOE — () OaJITOB.

3ananue 29

Ilpu evinonanenuu 3a0aHuli ¢ KpamKum Omeemom enuwiume 6 noje Oas omeema yugpy, Komopas
coomeemcmayem HoMepy NPAasUIbHO20 OMEemd, UIU YUCIO0, CI080, NOCLed08ameNbHOCmb 0VKE
(cnos) unu yugp. Omeem credyem 3anucviéams 06e3 npoodenosd u KAKux-1ubo OONOTHUMETbHBIX
cumeonos. Jpobnyio uacms omoensiime om yenou decamudrou 3anamou. Eounuyvl uzmepenuii nu-
cambv He HYICHO.

Haiinure 3Hauenue Boipaxenus logs7 * log,;5
Ortser:

OtBerT: 1.
OI.[CHKaI JUXOTOMHNYCCKAsA, HpaBI/IJIBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 63.JIJIOM, a

HenpaBuibHOe — () OaoB.

3axanue 30

IIpu evinonnenuy 3a0anutl ¢ KpAmxKum Omeemom snuwume 8 noie OJisk omeema yugpy, Kkomopas
coomeemcmeyem Homepy NPAasUIbHO20 OMEemd, UlU YUCIO, CI080, NOCIed08AMelbHOCb VK6
(crnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u KaKux-1ubo OONOJHUMENTbHbIX
cumeonos. Jpobunyio uacme omoensiime om yenou decamudnou 3anamou. Eounuyvl uzmepenui nu-
camo He HYICHO.

B mikone ectb TpéxMecTHBIE TyprcTHYECKHE NTanaTku. Kakoe HauMeHbIlee Yuciio TaKuX Ia-
JaTOK HY)KHO B34Tb B [10XO0J, B KOTOPOM y4acTByeT 13 uenoBek?

OTtBeT:

OtBeT: 5.
OI.[CHKaI JUXOTOMHNYCCKAs, HpaBI/IJIBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 63.JIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananme 31

IIpu evinonnenuy 3a0anutl ¢ KpAmxkum Omeemom snuwume 8 noie OJisk omeema yugpy, komopas
coomeemcmeyem Homepy NPAsUIbHO20 OMEemd, UIU YUCIO, CI080, NOCIed08AMeNlbHOCHb OVKE
(cnos) unu yugp. Omeem credyem 3anucviéams 0e3 npodenos u KaKux-1ubo OONOTHUMETbHBIX
cumeonos. J{pobunyio uacms omoensiime om yenou oecamudnou 3anamou. Eounuyvl uzmepenuii nu-
cambo He HYIHCHO.
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logs11'S

HaiinuTe 3HaueHuE BhIpAXKEHUS .
3logs11

OTtBeT:

OtBeT: 5.
OI.[CHKaI JUXOTOMHNYCCKAA, HpaBI/IJIBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 63.JIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananme 32

Ilpu evinonanenuu 3a0aHuli ¢ KpamKum OmeemoMm enuuiume 6 noje Oas omeema yugpy, Komopas
coomeemcmaeyem HoMepy NPAasUIbHO20 OMEemd, UIU YUCIO0, CN080, NOCLed08ameNbHOCmb 0YKe
(cnos) unu yugpp. Omeem credyem 3anucviéams 0e3 npoodenos u KaKux-1ubo OONOTHUMETbHBIX
cumeonos. Jpobnyio uacme omoensiime om yenou oecamudrou 3anamou. Eounuyvl uzmepenuii nu-
cambv He HYICHO.

Haiingute log,(a?b3) ecnmu log,b = —2
Otser:

Otser: 4.
OreHKa: TUXOTOMHYECKAs; MPABIIILHOE BBITOJHEHHUE 3aJaHHs OlleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — () OaJITOB.

3ananme 33

Ilpu evinonanenuu 3a0aHuli ¢ KpamKum OmeemoMm enuuiume 6 noje Oas omeema yugpy, Komopas
coomeemcmeyem HoMepy NPAsUIbHO20 OMEemd, UIU YUCIO0, CN080, NOCIed08amelbHOCMb 0VKE
(cnos) unu yugp. Omeem credyem 3anucviéams 06e3 npoodenos u Kakux-1ubo OONOTHUMETbHBIX
cume0.108. J{poouyro wacms omoensiime om yeniou 0ecAimudHou 3anamou. Eounuyvl uzmepenuil nu-
cambv He HYICHO.

Haiinure nuny otpeska AB , ecniu A(1;0;2), a B(1;4;5)
OTBeT:

Orser: 5.
Onenka: AMXOTOMUYECKas; IPaBUILHOE BHITIOJHEHHUE 33JaHUsI OlleHUBaeTcst 1 Oamiom, a
HernpaBuibHOE — () OaJITOB.

3ananue 34

Ilpu vinonnenuu 3a0anuti ¢ KpamxKum Omeemom enuwiume 8 noie O0Jisk omeema Yugpy, Komopasi
coomeemcmayem HOMepy NpAsUIbHO20 OMmeemd, UIU YUCIO, ClO80, NOCIe008ameNbHOCIb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npooenos u KaKux-1ubo OONOJHUMENTbHbIX
cume0.108. J[poouyro wacms omoensiime om yeniou 0ecAmudHou 3anamou. Eounuyvl uzmepenuil nu-
camuv He HYICHO.

Haiinure mymmnay BekTopa a(6;-8;0).
Orser:

Otsert: 10.
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OreHKa: TMXOTOMUYECKas; TPABUIIBHOE BBHITIOHEHHE 33/IaHusI OlleHHBaeTcs 1 6asioM, a
HenpaBuibHOe — () 0aoB.

3ananue 35

IIpu evinonnenuy 3a0anutl ¢ Kpamkum Omeemom snuwume 8 noie OJisk omeema yugpy, Kkomopas
coomeemcmeayem Homepy NPAsUIbHO20 OMEemd, UlU YUCIO0, CI080, NOCIed08AMeNIbHOCb OVKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u KaKux-1ubo OONOJHUMENTbHbIX
cumeonos. Jpobunyio uacme omoensiime om yenou decamudrou 3anamou. Eounuyvl uzmepenuii nu-
cambo He HYIHCHO.

Pemmre mepasencreo 6 < 216.
Orser:

Ortser: (— oo;3).
OneHka: IMXOTOMHYECKAs; IPAaBHIBHOE BHINOJHEHHE 3a/IaHUs OLleHUBaeTcs 1 6amiom, a
HenpaBuibHOe — () 0aoB.

3ananue 36

IIpu evinonnenuy 3a0anutl ¢ Kpamkum Omeemom snuwume 8 noie 0Jisi omeema yugpy, Kkomopas
coomeemcmayem HoMepy NPAasUIbHO20 OMEemd, UIU YUCIO0, CN080, NOCIed08amelbHOCmb 0VKe
(cnos) unu yugp. Omeem credyem 3anucviéams 06e3 npoodoenos u Kakux-1ubo OONOTHUMETbHBIX
cumeonos. J{pobuyio uacme omoensiime om yenou oecamudnou 3anamou. Eounuyvl uzmepenuii nu-
cambo He HYIHCHO.

Ceipok crout 18 pyoneit. Kakoe HanboubIee 4ucio CBIPKOB MOXKHO KYITUTh
Ha 190 pyOueii?
Ortser:

Otser: 10.
OnenHka: IMXOTOMUYECKas; IPABHIILHOE BBITIOJHEHUE 3a1aHHS OIICHUBaeTCs 1 Oamiom, a

HernpaBuibHOE — () OaJITOB.

3ananue 37

Ilpu evinonanenuu 3a0aHuli ¢ KpamKum OmeemoMm enuuiume 6 noje Oas omeema yugpy, Komopas
coomeemcmayem HOMepy NpAsUIbHO20 OMmeemd, UIU YUCIO, ClO080, NOCIe008ameNbHOCIb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u KaKux-1ubo OONOJHUMENTbHbIX
cume0.108. J[poouyro wacms omoensiime om yeniou 0ecAimudnou 3anamou. Eounuyvl uzmepenuil nu-
Camv He HYIHCHO.

Haiigure 3Hauenue BoipaskeHus V2032,
OrTBer:

OtBeT:24.
OI.[CHKaI JAUXOTOMHNYCCKAsA, HpaBI/IJIBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 63.JIJIOM, a

HenpaBuibHOe — () 0aoB.
3aganue 38

53



Ilpu evinonrnenuu 3a0anuti ¢ KpAmKUM OMEemoM enuwume 6 noje OJisi omeema Yyu@py, Komopas
coomeemcmeyem HoMepy NpAasuIbHO20 OMEemd, UIU YUCIO0, CN080, NOCLed08amelbHOCmb 0VKE
(cnos) unu yugp. Omeem credyem 3anucvieams 6e3 npodenos u KaKux-ibo 0onoIHuUmen b-
HbIX CUMB008. [[poOHYI0 yacmb omoensiime om yenou oecsasmuyHou 3anamou. Eounuywvl

u3M€p€Hu1/7 nucambs He HYIHCHO.
10Mm

IToxxapHytro necTHULy AnuHOM 10 M mprcTaBUIy K OKHY AoMa. HuwkHuii koHery
JIECTHULIBI OTCTOUT OT CTEHBI Ha 6 M. Ha kakoii BbICOTE€ HAXOAUTCSI BEpXHUM KOHEL JIECTHU-
upbl? OTBET AaliTe B METpaXx.

OTtBeT:

OrtserT: 8.
OneHka: JMXOTOMUYECKas; IPABHIILHOE BBITIOJHEHHUE 3a1aHHs OIICHUBaeTCs 1 Oamiom, a

HernpaBuibHOE — () OaJITOB.

3ananue 39

Ilpu evinonanenuu 3a0aHuli ¢ KpamKum OmeemoMm enuuiume 6 noje 01 omeema yugpy, Komopas
coomeemcmeyem HoMepy NPAasUIbHO20 OMEemd, UIU YUCIO0, CN080, NOCIed08amelbHOCmb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u KaKux-1ubo OONOJHUMENIbHbIX
cumeo108. J{poouyro wacms omoensiime om yeniou 0ecAmudnou 3anamou. Eounuyvl uzmepenuil nu-
Camuv He HYIHCHO.

Haiinure kopens ypaBHeHHs logs(2x—5)=2.
Orser:

OtseT: 7.
OreHKa: TMXOTOMHYECKas; TPaBUIILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHUBaeTcs 1 6amiom, a

HenpaBuibHOe — () 0aoB.

3ananue 40

IIpu evinonnenuy 3a0anutl ¢ KpAmxKum Omeemom snuwume 8 noie OJisk omeema yugpy, Kkomopas
coomeemcmayem Homepy NPAsUIbHO20 OMEemd, UIU YUCIO, CI080, NOCIe008AMeNIbHOCb VK6
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u KaKux-1ubo OONOJHUMENIbHbIX
cumeonos. Jpobuyio uacme omoensiime om yenou oecamudnou 3anamou. Eounuyvl uzmepenuii nu-
camo He HYIHCHO.

KaxxgoMy w3 4eTblp€x HEpaBEeHCTB B JIEBOM CTOJIOLE COOTBETCTBYET  OJHO
U3 pELeHUIl B MpaBOM CTOJOLE. YCTaHOBUTE COOTBETCTBHUE MEXKIY HEPABEHCTBAMHM U HX

peleHusAMY.
HEPABEHCTBA PEHIEHHUSA
A) logx>1 1) O<x<§
B) logx<-1 2) x>=
2
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B) logx>—1 3) 0<x<2
) logx<l 4) x>2

OTtBeT:

OrBet: A-4 ,b-1, B-2,I'-3

OI.[CHKaI ANXOTOMUYCCKAs; NPABUJIbHOC BBIITIOJIHCHUC 3aJaHU OLICHUBACTCSA 1 6aJ'IJ'IOM, a
HernpaBuibHOE — () OaJITOB.

3ananme 41

Ilpu evinonanenuu 3a0aHuli ¢ KpamKum OmeemoMm enuuiume 6 noje Oas omeema yugpy, Komopas
coomeemcmayem HoMepy NPAsUIbHO20 OMEemd, UIU YUCIO0, CI080, NOCLed08ameNbHOCmb 0VKe
(cnos) unu yugp. Omeem credyem 3anucviéams 0e3 npoodenos u Kakux-1ubo OONOTHUMETbHBIX
cumeonos. Jpobuyio uacme omoensiime om yenou oecamudrou 3anamou. Eounuyvl uzmepenuii nu-
cambv He HYICHO.

Pemmre ypaBuenue v5x + 11=4 .

OTtBeT:

OtserT: 1.
OrnenHka: JMXOTOMUYECKas; IPABHIILHOE BBITIOJHEHHUE 3a1aHHS OIICHUBaeTCs 1 Oamiom, a

HenpaBuibHOe — () OaoB.

3ananme 42

Ilpu evinonnenuu 3a0anuti ¢ KpamxKum Omeemom enuwiume 8 noie O0Jisk omeema Yugpy, Komopas
coomeemcmayem HOMepy NpAsUIbHO20 OMmeemd, WU YUCIO, Cl080, NOCIe008ameNbHOCIb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u KaKux-1ubo OONOJHUMENTbHbIX
cume0.108. J{poouyro wacms omoensiime om yeniou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYICHO.

Kaxnomy u3 4eTbIpéx HEpaBEHCTB B JIEBOM CTOJIO1I€ COOTBETCTBYET OHO
U3 PELICHUI B IPaBOM CTOJIOIE. Y CTaHOBUTE COOTBETCTBUE MEXK/ly HEPABEHCTBAMH U UX

pELIEHUSAMU.
HEPABEHCTBA PEIIEHNS
A) 22 ) x>1
B) 0,52 2) x<I
B) 0,5°<2 3) x<—1
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) 2*<2 4) x>-1

OTtBeT:

Ortser: A-1,b-3, B-4,I'-2.

OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBIMTOJHEHHE 3aJaHHs OlleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — () OaJITOB.

3ananme 43

Ilpu evinonanenuu 3a0aHuli ¢ KpamKum Omeemom enuuiume 6 noje Oas omeema yugpy, Komopas
coomeemcmayem HOMepy NpAsUIbHO20 OMmeemd, UIU YUCIO, ClO080, NOCIe008ameNbHOCIb 0VKE
(crnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u KaKux-1ubo OONOJHUMENTbHbIX
cume0.108. J[poouyro wacms omoensiime om yeniou 0ecAimudnou 3anamou. Eounuyvl uzmepenuil nu-
camv He HYIHCHO.

Kaxnomy u3 4eTbIpéx HEpaBEHCTB B JIEBOM CTOJIOIIE COOTBETCTBYET OHO
U3 PELICHUI B IPaBOM CTOJIOIE. Y CTaHOBUTE COOTBETCTBUE MEXK/ly HEPABEHCTBAMH U UX

peLeHusIMu.
HEPABEHCTBA PEILIEHM
A) (x—1P(x—4)<0 1) (05 1U(4; +o0)
B) >0 2) (1;4)U(4;+w)
B) (x—1)(x—4)<0 3) (-3 Hu(l;4)
D % -0 4) (1;4)

Ortser:

Otset: A-3 ,b-1, B-4,1'-2

OueHka: TMXOTOMHYECKAs; MPABHIBHOE BBIMOJIHEHHE 3a/IaHUs OlleHHBaeTcst 1 6aiom, a
HenpaBuibHOe — () 0aoB.

3ananue 44

IIpu vinonnenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 8 noie O0Jisk omeema Yudpy, Komopas
coomeemcmayem HOMepy NpaAsUIbHO20 OMmeemd, WU YUCIO, ClO80, NOCIe008ameNbHOCIb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u KaKux-1ubo OONOJHUMENTbHbIX
cumeo108. J{poouyro wacmo omoensiime om yenou 0ecAimudnou 3anamou. Eounuyvl uzmepenuil nu-
camuv He HYICHO.

1. Haiimurte KopeHb ypaBHeHus 2 2X 3= X2,
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OTtBeT:

OrtBerT: 4.
OI.[CHKaI JAUXOTOMHNYCCKAA, HpaBI/IJII:HOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HenpaBuibHOe — () 0aoB.

3ananue 45

Ilpu evinonanenuu 3a0aHull ¢ KpamKum OmeemoMm enuuiume 6 noje Oas omeema yugpy, Komopas

coomeemcmeyem HOMepPY npaeulibHoco omeema, uiu 4ucio, Cl0o60, nocne008amelbHOCb 6yK6

(cnos)

unu yugp. Omeem credyem 3anucvléams Oe3 npobenos u Kakux-1udbo OONnOIHUMETbHbIX

cumeonos. J{pobunyio uacme omoensiime om yenou decamudrou 3anamou. Eounuyvl uzmepenuii nu-

canib HeE HYJHCHO.

YenoBek, pocT KOTOPOro paseH 1,6 M, CTOUT Ha paccTOAHUU 17 M OT yauuHOTO (hOHAPSL.
[Ipu 5TOM nMHA TeHM YenoBeka paBHa 8 M. OmpenenuTe BHICOTY (GoHAps (B METpax).

5 J
E ME_&\_-\-'
—
‘? H-\--‘%.
‘\—_\__%-' i
T I 16M
¥ T—_
I ' >
17m &M
OrTBer:
OrTBer: 5.

OreHKa: TUXOTOMHYECKAs; MPABHIILHOE BBIITOJIHEHHE 33aJaHHs OIICHUBaeTcs 1 6ayiom, a
HernpaBuibHOE — () 6aJITOB.

3ananue 46

Ilpu evinonanenuu 3a0anuti ¢ KpamKum Omeemom enuuiume 6 noje 01 omeema yugpy, Komopas

coomeemcmeyem HOMepPY npaeulibHoco omeema, uiu 4ucio, Cl0o60, noC1e008amelbHOCHb 6yK6

(cnos)

unu yugpp. Omeem credyem 3anucvléams 6e3 nNpodenos u Kakux-iubo OONOIHUMENbHBIX

cumeo108. J[poouyro wacms omoensiime om yeniou 0ecAimudHou 3anamou. Eounuyvl uzmepenuil nu-

canib He HYJHCHO.

Ha koopaunatHoii npsimoit ormeuensl Touku A, B, C u D.

A B ' D
o L 3

T | L

-3 -2 -1 © 1 2 3
Yucino m paBHO V2.

YcTaHOBUTE COOTBETCTBUEC MCKAY YKa3aHHbIMU TOYKAMHU U YUCJIAMU B IIPaBOM CTO.H6I.[C, KOTOPELIC

UM COOTBCTCTBYIOT.
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TOYKH HYNCJA

A 1) 2m-5
B 2) m?

C 3) m-1
D 4 —1/m

Brnummre B mpuBeIEHHYIO B OTBETE TAOIHUITY MO KaXKI0W OYKBOW COOTBETCTBYIOIIUIN YHCITY HO-
Mep.

OTtBeT:

OtseT: A-1, B-4, C-3,D-2.

OreHKa: TMXOTOMUYECKas; TPABUIIbHOE BBHITIOIHEHHE 33/IaHMsI OlleHHBaeTcs 1 6asioM, a
HenpaBuibHOe — () 0aoB.

3ananue 47

IIpu evinonnenuu 3a0anutl ¢ Kpamkum Omeemom snuwume 8 noie OJisk omeema yugpy, Kkomopas
coomeemcmayem HoMepy NPAasUIbHO20 OMEemd, UIU YUCIO0, CN080, NOCLed08amelbHOCmb 0YKe
(cnos) unu yugp. Omeem credyem 3anucviéams 06e3 npoodenos u KaKux-1ubo OONOTHUMETbHBIX
cumeonos. J{pobnyio uacme omoensiime om yenou decamudnou 3anamou. Eounuyvl uzmepenui nu-
camo He HYIHCHO.

Haiinute log,(a?b3), ecnmu log,b = —2.
Otser:

OrtBerT: 4.
OI.[CHKaI JUXOTOMHNYCCKAA, HpaBI/IJIBHOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 63.JIJIOM, a

HernpaBuibHOE — () 6aJITOB.

3ananue 48

Ilpu evinonanenuu 3a0aHuli ¢ KpamKum Omeemom enuuiume 6 noje Oas omeema yugpy, Komopas
coomeemcmeyem HoMepy NPAasUIbHO20 OMEemd, UIU YUCIO0, CN080, NOCIed08ameNbHOCmb 0VKE
(cnos) unu yugp. Omeem credyem 3anucviéams 0e3 npoodenos u KaKux-1ubo OONOTHUMETbHBIX
cumeonos. Jpobuyio uacms omoensiime om yenou decamuynou 3anamot. Eounuyvl uzmepenuii nu-
cambv He HYICHO.
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[Tnan mectHOCTH pazOouT Ha KieTku. Kaxxnas kierka 060-

3HauaeT kBajpar 1 m x 1 M. Haiinure muiomane yyacTka,

BBIJIEJIEHHOTO Ha Iu1ane. OTBET nanTe /

B KBaJIpaTHBIX METpax. / \
Ortser:

Ortser: 9.

OI_ICHKaI ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITIOJITHCHUC 3aJaHU OLICHUBACTCSA 1 6aJ'IJ'IOM, a
HernpaBuibHOE — () OaJITOB.

3ananue 49

Ilpu evinonanenuu 3a0aHuli ¢ KpamKum OmeemoMm enuuiume 6 noje Oas omeema yugpy, Komopas
coomeemcmayem HoMepy NpAasuIbHO20 OMEemd, UIU YUCIO0, CN080, NOCIed08ameNbHOCmb 0VKeE
(cnos) unu yugp. Omeem credyem 3anucviéams 0e3 npoodenosg u KaKux-1ubo OONOTHUMETbHBIX
cumeonos. Jpobuyio uacme omoensiime om yenou oecamudnou 3anamou. Eounuyvl uzmepenuii nu-
cambv He HYICHO.

HaiinuTe 3HaueHuEe BhIpAXKEHUS % , ipu m=64.
Vm'Ym

Ortser:

Ortser: 4.

OreHKa: TMXOTOMUYECKas; TPABUIIBHOE BBHITIOIHEHHE 33/IaHMsI OlleHHBaeTcs |1 6asioM, a
HenpaBuibHOe — () OaoB.

3ananue S0

IIpu evinonnenuu 3a0anutl ¢ KpAmxKum Omeemom snuwume 8 noie OJisk omeema yugpy, komopas
coomeemcmeayem Homepy NPAsUIbHO20 OMEemd, UlU YUCIO, CI080, NOCIed08AMelbHOCb VK6
(cnos) unu yugp. Omeem credyem 3anucviéams 0e3 npoodenos u Kakux-1ubo OONOTHUMETbHBIX
cumeonos. Jpobnyio uacme omoensiime om yenou oecamudnou zanamou. Eounuyvl uzmepenuii nu-
cambo He HYIHCHO.

Haiigure 3HaucHne BoIpakeHus logsV 3%

OTtBeT:

OtBeT: 2.
OI.[CHKaI JUXOTOMHNYCCKAsA, HpaBI/IJII:HOG BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCS 1 6aJIJIOM, a

HenpaBuiibHOe — () 0aoB.

Tect Ne 2 niist mpoBeeHUs 3K3aMEHa M0 JUCHUIUINHE «MaTeMaThukay
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2 cemecTp

3ananme 1
Buvibepume sepmwiti omeem u 068edume KpysCKOM e20 HoMep (KIUKHUme Kypcopom, nocmasbme

Kpecmux 8 HeoOX00uMoll Kiemouke)

K IMpaBUJIbHBIM MHOI'OI'paHHUKAaM OTHOCATCS:
Bapuanmbl omeemaoes.

1) mpaBUIBHBII TETpPadD;
2) ky0 u goaeka’ip;

3) OKTa’ap U UKOCAdIP;
4) BCe OTBETHI BEPHHBI.

Ortsert: 4
OrneHka: AUXOTOMUYECKas; MPaBUILHOE BHITIOJHEHHE 3a/laHusl OlleHHWBaeTcs 1 OaiioM, a Hempa-

BWIbHOE - 0 0AJUIOB.

3ananue 2
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

Bricora 60k0BOi1 rpaHy MpaBUIILHON MHUPaMUIbl, IPOBEACHHAS U3 €€ BEPIIUHbI, Ha3bIBAETCS:
Bapuanmur omeemos:

1) Mmenuanoii;

2) antoeMoi;

3) nepreHuKYyIIpOM;

4) GUCCEKTPHCOH.
Otser: 2
OreHka: AUXOTOMUYECKas; MPaBUILHOE BHITIOJHEHHE 3a/laHusl OllEHHMBaeTcs 1 OaiioM, a Hempa-
BUJIbHOE - 0 Oasios.

3ananue 3
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCMAasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

Kakoit ¢purypoii siBisiercs: ceueHue mapa niocKocTbio?
Bapuanmuvl omeemos:

1)oTpeskom;

2)OKpYKHOCTBIO;

3)kpyrom;

4)chepoti.
Otsger: 3
Onenka: AMXOTOMHUYECKas; MPaBUIbLHOE BBHITIOJHEHHE 3a/laHusl olleHHMBaercs 1 OaiioM, a Hempa-
BUJIbHOE - 0 Oasios.
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3ananue 4
Buvibepume sepmwiti omeem u 068edume KpYsCKOM e20 HoMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 68 HeoOX00uMoll Kiemouke)

B dhopmyne V=§n R} V-06ném

Bapuanmbl omeemaoes.

1)mapa;

2)KOHYCa;
3)unnuHapa;
4)1I1apoBOTO CEKTOpA.

Ortser: 1
OrneHka: AUXOTOMUYECKas; MPaBUILHOE BHITIOJHEHHE 3a/laHusl OllEHHWBaeTcs 1 OaiioM, a Hempa-

BWIbHOE - 0 0AJUIOB.

3ananue S
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCmAasbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

OCeBBIM CEUCHHUEM OUIMHApPA ABIACTCA KBaapar, €CIN
Bapuanmbl omeenos.

1)o6pa3yromias paBHa paanycy;
2)o0pazyromias NepreHAUKYIIpHa MI0CKOCTH OCHOBAHHUS;
3)oceBoe ceueHue Bceraa KBajpar;
4)o0pasyrolasi paBHa JUaMETPYy.
Ortger: 4
OrneHka: TUXOTOMHYECKasl; NMPABHJIbHOE BBIIOJHEHHUE 33JaHusl OleHHBaeTcss 1 OamioM, a Hempa-

BWILHOE - 0 0aJUIOB.

3ananue 6
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCMAasbme

Kpecmuk 8 HeoOX00uMoll Kiemouyke)

[TpousBoaHas GpyHkuM y = X" paBHa:
Bapuanmur omeemos:
Dy =nx";
2)y' = (n+2)x""2
3)y' = (n+2)x"";
4)y =nx™!.
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Ortsert: 4
OrieHKa: TUXOTOMHYECKAs; NMPABUJILHOE BBIOJHCHHUE 3aJaHus OlleHMBaeTcs 1 OayioM, a Hempa-
BWIbHOE - 0 0AJUIOB.

3ananue 7
Buvibepume sepubiii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCMAasbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

[IpousBoaHas GpyHkHMM y = a* paBHa:

Bapuanmbl omeemaoes.

)y =a*"In a;
2)y' =a*"lga;
3)y' =a*%In a;
4)y' =a*In a.

OrtBert: 4
OrneHka: AMXOTOMHYECKAs; MPaBUILHOE BBIMOJHEHUE 3aJlaHUs OIleHWBaeTcs 1 Oamom, a Hempa-
BWILHOE - 0 0aJUIOB.

3ananue 8
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

[Ipoussoanas GyHKIMH y = tg X paBHa:
Bapuanmuvl omeemos:
1)y’ = 1/sin® x;
2)y' = 1/sin’ x;
3)y’ = 1/cos’ x;

4)y' = 1/cos? X.

OrtBet: 4
OI_IGHKa: JUXOTOMHNYCCKA, HpaBI/I.HBHOG BBIITOJIHCHUEC 3adaHUs OLICHUBACTCS 1 6aJ'IJ'IOM, a Hera-
BWIbHOE - 0 0AJUIOB.
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3ananue 9
Buvibepume sephwiti omeem u 068edume KpYsCKOM e20 HoMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouyke)

[TpousBonnas pyHkuuu y = log . X paBHa:
Bapuanmuvl omeéemos:
Dy = 1/x;
2)y' =1/(x:lne);
3)y’ = 1/(x-1g 100);

4)y' = 1/(x-In a).

OrtBert: 4
OrneHka: AUXOTOMUYECKas; MPaBUILHOE BHITIOJHEHHE 3a/laHusl OllEHHWBaeTcs 1 OaiioM, a Hempa-

BWILHOE - 0 0aJUIOB.

3axanue 10
Buibepume sepuviii omeem u 0b6eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCMAasbme

Kpecmuk 8 HeoOX00uMoll Kiemouyke)

[IpousBoaHas pyHkuu y = In X paBHa:
Bapuanmur omeemos:
Dy = 1/x;
2)y' = 1/(x:In 10);
3)y' = 1/(x-1g 100);

4)y' = 1/(x-1g e).

Ortser: 1
OreHka: AUXOTOMUYECKas; MPaBUILHOE BHITIOJHEHHE 3a/laHusl OlleHHMBaeTcs 1 OaimioM, a Hempa-

BWIbHOE - 0 0AJUIOB.

3ananme 11
Buvibepume sepmwiti omeem u 068edume KpPYICKOM €20 HoMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouyke)

[IpousBoaHas mpousBeneHUs 1BYX (GYHKIUHU U U V paBHa:
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Bapuanmur omeemos:
Dy =u"+ v
2y =u'/Vv';
3y =u'v+uv';

4y =u"-v'.

OrtBer: 3
OI_IGHKaZ JUXOTOMHNYCCKAA, HpaBI/I.HBHOG BBIITOJTHCHUEC 3a1aHUs OLICHUBACTCS 1 6aJ'IJ'IOM, a Hera-

BWIbHOE - 0 0AJUIOB.

3ananme 12
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

[TpousBoaHOM GyHKIMU y = f(X) HA3bIBACTCS:
Bapuanmur omeemos:

1)npeznen OTHOIICHUS 3HAaYE€HUS (PYHKIIUH K 3HAUCHHUIO apryMEHTa IPH CTPEMJICHUH ap-
T'yMEHTa K HYIIIO;

2)oTHOIIEHNE 3HAaYCHUs (PYHKIMU K 3HAUEHUIO apT'yMEHTa;
3)oTHoleHHUe npupalieHus GyHKIMU K IPUPALICHUIO apTyMEHTa;

4)npenen OTHOIIECHHUS MpHUpaIleHus PYHKINU K MPUPAIICHUIO apryMEeHTa Ipu CTpemIie-
HUU MPUpPAILEHUs apryMeHTa K HYJIIO.

Ortsert: 4
Orenka: JUXOTOMUYECKas; MPaBUILHOE BBITIOJHCHHUE 3aJIaHUs OIICHWBaeTcs 1 OayioM, a Hempa-
BWILHOE - 0 0aJUIOB.

3ananme 13
Buvibepume sepmwiti omeem u 068edume KpYICKOM e20 HoMep (KIUKHume Kypcopom, nocmasbme

Kpecmux 8 HeoOX00uMoll Kiemouke)

[lepBooOpa3noii pynkiuu y = f(X) Ha3bpIBaeTCA:
Bapuanmul omeéemos:

1)pyHKkIus, mpousBoaHas KOTOPOH paBHa 3aganHON GhyHKIMK (QyHKIHHN y = f(X));
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2)¢bynknus, paBHas cymme y = f(x) + C, rne C — mpon3BosibHasi KOHCTAHTA;
3)ynukrus, pasHas 2 f(x+C), rne C — mpou3BojIbHAs KOHCTAHTA;

4)dynknuus, paBHas 2 f(x).

Ortser: 1
OreHKa: JTUXOTOMHYECKAs; NMPABUJILHOE BBIOJHCHHUE 3aJaHus OlleHMBaeTcs 1 OaiioM, a Hempa-
BWIbHOE - 0 0AJUIOB.

3ananue 14
Buvibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCMAasbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

Kaxnas pynkmus y = f(x) umeer:
Bapuanmur omeemos:
1)onHy epBoOOpa3HYO0 PYHKIHIO;
2)poBHO 2 11epBOOOPA3HBIX (HYHKIIHIA;
3)Hu oxHOM MepBOOOpa3HON (DYHKITNH;

4)MHOKECTBO MTEPBOOOPA3HBIX () YHKIIHH.

Ortsert: 4
OrneHka: AUXOTOMUYECKas; MPaBUILHOE BHITIOJHEHHE 3a/laHusl OlleHHMBaeTcs 1 OaiioM, a Hempa-
BWILHOE - 0 0aJUIOB.

3ananue 15
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCMA8bme

Kpecmux 8 HeoOX00uMoll Kiemouke)

[TepBooOpaznoit GyHKIMHM y = X" SABAsSETCA QYHKIIHS:
Bapuanmur omeemos:
Dy =nx";
2)y = x""/n;
3)y =x""/(n+1);

4)y =x" (n+1).
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Ortser: 3
OI_IGHKa: JUXOTOMHNYCCKAA, HpaBI/IJIBHOG BBIITOJTHCHUEC 3a1aHUs OLICHUBACTCS 1 6aJIJIOM, a Hera-
BWIbHOE - 0 0AJUIOB.

3ananue 16
Buvibepume sepnuviii omeem u 0beeoume KpyscKkom e2o Homep (KIUKHUme Kypcopom, NOCMAasbme

Kpecmux 8 HeoOXo00uMou Kiemouke)

[TepBooOpaznoii GyHKIMHM y = a* siBnsgeTcs QyHKIUA:

Bapuanmbl omeenos.

l)y =a%In a;
2)y = a%In? a;
3)y =a%n a;
4)y = a¥/In x.

OrtBerT: 3
OreHka: JUXOTOMUYECKas; MPaBUILHOE BBITIOJHEHHE 3aJIaHUs OICHHMBaeTcs 1 OayioM, a Hempa-
BWIbHOE - 0 0AJUIOB.

3ananue 17
Buibepume sepuviii omeem u 0b66eoume KpysHcKkom e2o Homep (KIUKHUme Kypcopom, NOCMAasbme

Kpecmux 8 HeoOX00uMoU Kiemouke)

[TepBooOpaznoit GyHKIMHM y = e* siBnsgeTcs QyHKIU:

Bapuanmbl omeenos.

)y =¢e*Inx;
2y =¢e"lgx;
3y =¢%

4)y = e"/In x.

OrtBer: 3
OI_IGHKaZ JAUXOTOMHNYCCKAA, HpaBI/IJ'IBHOG BBIITOJIHCHUEC 3adaHUs OLICHUBACTCS 1 6aJ'IJ'IOM, a Hera-
BWILHOE - 0 0aJUIOB.

3ananue 18
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Bowibepume eephwiti omeem u 0b6eedume Kpyj#CKom e20 Homep (KIUKHUme KypCopoM, NOCmAgbme
Kpecmuk 8 HeoOX00uMoll Kiemouke)

CoBMECTHBIMH HA3BIBAIOTCS CITYYaHBIE COOBITHUS
Bapuanmer omeemos:
1)xoTOpHBIe, B €TMHUYHOM HCTIBITAHUHA HE MOT'YT TTPOU30MTH OJTHOBPEMEHHO;
2)KOTOpBIE HE MPOUCXOAT HUKOT/IA;
3)KOTOpBIE€ B €IMHUYHOM HCIBITAHUH MOTYT IPOU30HUTH OJTHOBPEMEHHO;

4)BepOsITHOCTh KOTOPBIX, 3aBUCUT OT pe3yNbTaTa MPeIblIyILero HCIbITaHus.

OrtBerT: 3
OrneHka: AMXOTOMHYECKAs; MPaBUILHOE BBIMOJHEHUE 3aJlaHUs OIleHWBaeTcs 1 Oammom, a Hempa-
BWILHOE - 0 0aJUIOB.

3ananue 19
Buvibepume sepmwiti omeem u 068edume KpPYICKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoll Kiemouke)

CyMMa BepOSTHOCTEW MOJTHOM TPYIIBI COOBITHIA paBHa:
Bapuanmer omeemos:
1 )unciy Bcex COOBITHI ATOM TPYIIITHI;
2)2;
3H1;

4)mobomy unciy ot -1 g0 +1.

OrtBeT: 3
OreHka: JUXOTOMUYECKas; MPaBUILHOE BBITIOJHEHHME 3aJIaHUs OIICHHWBaeTcs 1 OayioM, a Hempa-
BWIbHOE - 0 0AJUIOB.

3ananue 20
Buvibepume seprwiti omeem u 068edume KpYsCKOM €20 HoMep (KIUKHUme Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

J1st Kakoro coOBITHSI BEPOSITHOCTH paBHA |:
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Bapuanmul omeemos:
1)mocToBepHOTO;
2)HEBO3MOYKHOT0;
3)HECOBMECTHOT'O C IOCTOBEPHBIM;

4)cmyuyaiiHOTrO.

Ortser: 1
OrneHka: AMXOTOMHYECKAs; MPaBUILHOE BBIMOJHEHUE 3aJlaHUs OIleHWBaeTcs 1 Oanmmom, a Hempa-
BWILHOE - 0 0aJUIOB.

3ananme 21
Buvibepume sepmwiti omeem u 068edume KpYsCKOM e20 HOMep (KIUKHUme Kypcopom, nocmasbme

Kpecmux 8 HeoOXo00uMoll Kiemouke)

Pemure ypaBHEeHHeE: sin X -% =0

Bapuanmbl omeemaoes.

(—1)'”(—%>+ m,m € Z;
2)7z7n,m e’l;

-D" zy m,m € Z,
3)

D" L mm,m € Z.
4) 6

OrtBet: 4
OrneHka: AMXOTOMHYECKas; MPaBUILHOE BBIMOJHEHUE 3aJlaHus OlleHWBaeTcs 1 Oaimiom, a Hempa-
BUWIbHOE - 0 0aJUIOB.

3ananme 22
Buvibepume eepmubiii omseem u 0066edume KpysHcKom e2o Homep (KIUKHUme KYpcopom, NOCMA8bme

Kpecmuk 6 HeoOX00uMoU Kiemouke)

Pemure ypaBHenue: cos 2x=1
Bapuanmer omeemos:

) 2mm,m € Z;
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£+27zm,m e’z
2)4
3)7zm,m e’z

®i§+hmmez

Ortser: 2
OrneHka: AUXOTOMHUYECKas; MPaBUILHOE BHITIONHEHHE 3a/laHusl OllEHHWBaeTcs | OayuioM, a Hempa-
BwibHOE - () OayUIOB.

3apganue 23
Boibepume sepHulii omeem u 068edume KpyICKom e2o Homep (KIUKHUme Kypcopom, HOCmasbme
Kpecmux 8 HeoOXo0uMoul Kiemouke)

p/s
YkaxxuTe ypaBHEeHHE, KOTOPOMY COOTBETCTBYET pellieHue: x = ——+ 2zmm,m € Z.:

Bapuanmbz omeemos.

Dtgx=1;
2)cos x = 0;
3)sin x = -1;
4)ctgx=g.

Ortser: 3
OLIGHKaZ JUXOTOMHNYCCKAs, HpaBI/IJIBHOe BBIITOJTHCHUEC 3adaHUs OLICHUBACTCS 1 6aJIJIOM, a Henpa-
BuibHOE - () OayUIOB.

3aganue 24
Bovibepume eepHulii omeem u 068edume KpyICKomM e2o Homep (KIUKHUme Kypcopom, HOCmasbme
Kpecmux 8 HeoOXo0umMoul Kiemouke)

3
Ha xakxom u3 PUCYHKOB IIOKAa3aHO PpCIICHUC HEPABCHCTBA: COS X <7 ?

Bapuaﬂmbl omeenoe.

1y 2) 3) 4)
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OrtBert: 4
OneHka: AUXOTOMHUYECKas; MPaBUILHOE BEHITIOJHEHHE 3a/laHusl OlleHWBaeTcs | OaiioM, a Hempa-
BwibHOE - () OayUIOB.

Ortser: 1
OrneHka: AUXOTOMUYECKas; MPaBUILHOE BEHITIOJHEHHE 3a/laHusl OlleHWBaeTcs | OaiuioM, a Hempa-
BribHOE - () OayUIOB.

3ananue 25
Buibepume sepmuviii omeem u 0b66edume KpysicKom e2o Homep (KIUKHUme Kypcopom, NOCmasbme

Kpecmuk 8 HeoOX00uMoUl Kiemouke)

Y CTaHOBUTH COOTBETCTBUE (POPMYJIBI CIOKECHHUS TPUTOHOMETPUIECKUX QYHKIUH cos(a — )
Bapuanmur omeemos:
1) sina-cos f—cosa -sin
2) sina -cos f+cosa -sin B
3) cosa-cos f—sina-sin

4) cosa -cos f+sina -sin

Ortser: 4
OneHka: AUXOTOMUYECKas; MPaBUILHOE BEHITIOJHEHHE 3a/laHusl OlleHHWBaeTcs | OaiuioM, a Hempa-
BribHOE - () OayUIOB.

3ananue 26

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 6 noie O0Jisk omeema Yyudpy, Komopasi
coomeemcmeyem HOMepy NpasUlIbHO20 Omeemd, Ul YUCIO, Cl060, NOCAe008amMeNbHOCHb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv 6Oe3 npobenos u KaKux-1ubo OONOJHUMENTbHbIX
cume0108. J{poouyro wacms omoensiime om yeniou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYAHCHO.
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Hanor na noxoxast coctaBisier 13% ot 3apabotHoi maTel. 3apadoTHas miara Msana Ky3b-
muya paBHa 15 500 py6ueii. Kakyro cymMMy OH MOJIYYHUT MOCIIE YILIAThI HAJIOTA HA IOXO/IbI?
Otger naiite B pyoJIsx.

Otser:

Otset: 13485.
OreHka: AMXOTOMUYECKas; IPAaBUILHOE BBITIOJHEHUE 3a1aHUs OlICHUBaeTCs 1 Oamiom, a

HenpasuibHOE — () GanoB.

3ananue 27

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 6 noiae O0Jisk omeema Yyudpy, Komopasi
coomeemcmeyem HOMepy NpPABUIbHO20 Omeemd, UlU YUCIO0, CL080, NOCAe008ameNbHOCHb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npobenos u KaKkux-1ubo OONOJHUMENTbHbIX
cume0.108. J[poouyro wacms omoensiime om yeniou 0ecimuynou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYIHCHO.

Haiinure 3Hauenue Boipakenus 12sinl5°-cos15°.
OTBeT:

OtBerT: 3.
OreHka: IMXOTOMHYECKAs; TPaBUIIbHOE BBIMOJHEHUE 3a/1aHUs OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — () GanoB.

3ananue 28

IIpu vinonHenuu 3a0anuti ¢ KpAmKum Omeemom enuwiume 8 noje O0Jisk omeema Yugpy, Komopas
coomeemcmeyem HOMepy NpAsUIbHO20 Omeemd, UlU YUCIO0, Cl060, NOCAe008amMeNbHOCHb 0VKE
(cnos) unu yugpp. Omeem credyem 3anucvieamsv 60e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cumMB0.108. /{pobuyro wacms omoensiime om yeaiou 0ecAmudnou 3anamou. Eounuyvl uzmepenuii nu-
camuv He HYIHCHO.

Haiinure tga, ecnu sino=0,6 u a€(0 ; n2)

Ortser:

OrtserT: 0,75.

OreHka: TMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — () GanoB.

3ananue 29

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 6 noiae O0Jisk omeema Yudpy, Komopasi
coomeemcmeyem HOMepy NpasUlIbHO20 Omeemd, Ul YUCIO0, Cl060, NOCAe008ameNbHOCHb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv 6Oe3 npobenos u KaKux-1ubo OONOJHUMENTbHbIX
cume0108. J{poouyro wacms omoensiime om yeniou 0ecimuynou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYIHCHO.
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1, .
[Tnomane TpeyroiabHUKA BEIYUCISIETCS 1O Gpopmyie SZEbcsma, rae b u ¢ — /Be CTOPOHBI

TPEYroibHHUKA, a 0. — Yroj Mex1y HUMHU. [lonb3ysce 3Tolt popmMyioil, HaliquTe miowmans S,
eciii b=12, ¢c=15 u sino=13.
Ortser:

Otser: 1170.
OmeHka: TUXOTOMHYECKas; IPaBHJILHOE BBIMTOJHEHHE 3aJaHNs olleHuBaeTcs | 6amiom, a
HenpasuibHOe — () GaoB.

3ananue 30

Ilpu evinonanenuu 3a0anuti ¢ KpamxKum Omeemom énuwiume 6 noie Ois omeema yu@py, Komopasi
coomeemcmeyem Homepy HPAsUIbHO20 OMEemd, UlU YUCIO0, CN080, NOCIe008AmeNlbHOCHb OVKE
(cnos) unu yugpp. Omeem credyem 3anucvieamsv 60e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX

cumg0.108. /{pobuyro wacms omoensiime om yeaou 0ecAmudnou 3anamou. Eounuyvl uzmepenuii nu-
camuv He HYIHCHO.

1. Ha pucynkax u3obpaxeHsl rpaduku GyHKIUN Buga y=kx+b. YcTaHOBHUTE COOTBETCTBUE
MEXIy rpadukamu QYHKIMH U 3HAYSHUSIMH UX TPOU3BOIHOM B TOUYKE X=1.

PAOUKU
A) Vi B) Vi
p Fﬂ-ﬂ-‘ \
1 - 1\\ -
0 X 0 X
B) Vi ) Vi
/
Ii 1
/10 X N[O K;
\\
J
{
3HAYEHMS [IPOU3BOJHON
1) 0,2
2) —4/3
3) —0.8
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4) 5

OTtBeT:

OtseT: A-1, b-4, B-3, I'-2.
Onenka: AMXOTOMUYECKas; IPaBUILHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpaswibHOe — () 6aoB.

3ananme 31

IIpu vinonHenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 8 noje O0Jisk omeema Yugpy, Komopas
coomeemcmeyem HOMepy NpasUlbHO20 Omeemd, UlU YUCIO0, CL080, NOCAe008ameNbHOCHb 0VKE
(cnos) unu yughp. Omeem credyem 3anucvieamsv 0e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cumg0108. /{pobuyro wacms omoensiime om yeaou 0ecAmudnou 3anamou. Eounuyvl uzmepenui nu-
camuv He HYIHCHO.

Exxemecsaunas miiata 3a TenedoH coctasisier 220 pyoneil. B cnenyromem rogy oHa yBenu-
yutes Ha 10%. Ckonbko pyOsieii OyaeT cocTaBlIATh eXeMecsayHas Iu1arta 3a TejaedoH B cie-
JIyIoIeM roay?

OTtBeT:

OtBeT: 242.
OreHka: IMXOTOMHYECKAs; IPaBUIILHOE BBIMOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — () GanoB.

3ananme 32

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 6 noie O0Jisk omeema Yudpy, Komopas
coomeemcmeyem HOMepy NpPaAGUIbHO20 Omeemd, Ul YUCIO0, Cl060, NOCAe008amMeNbHOCHb 0VKE
(cnos) unu yugpp. Omeem cnedyem 3anucvieamsv 60e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cume0.108. J[poouyro wacms omoensiime om yeniou 0ecimuynou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYIHCHO.

O06béM KoHyca paBeH 257, a ero BblcoTa paBHa 3. Haiinure paguyc ocHOBaHUS KOHYcCA.

OTtBeT:

OrtBerT: 5.
OreHka: TMXOTOMHYECKas; TPaBUILHOE BHIMOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — () GanoB.

3ananme 33
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Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 6 noie O0Jisk omeema Yudpy, Komopas
coomeemcmeyem HOMepy NpPABUIbHO20 Omeemd, UlU YUCIO0, ClO060, NOCAe008amMeNbHOCHb 0VKE
(cnos) unu yugpp. Omeem credyem 3anucvieamsv 0e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cume0.108. [pobuyro wacms omoensiime om yeaiou 0ecAmudnou 3anamou. Eounuyvl uzmepenui nu-
camu He HYIHCHO.

Janbl q1Ba munuHApa. Pannyc oCHOBaHHS M BBICOTA TIEPBOTO IIWJIHH/PA PABHBI COOTBET-
CTBEHHO 2 1 6, a BToporo — 6 u 4. Bo ckoibKko pa3 00bEM BTOPOTO MMIMHPA O0JIBIIE 00h-
éma nepBoro?

OTBeT:

OtBerT: 6.
OreHka: IMXOTOMHYECKAs; TPAaBUIILHOE BBIMOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a

HenpasuibHOe — () GaoB.

3ananue 34

IIpu vinonHenuu 3a0anuti ¢ KpAmKuM Omeemom énuwiume 8 noje O0Jisk omeema Yugpy, Komopas
coomeemcmayem HoOMepy NpaABUIbHO20 Omeemd, UlU YUCIO, ClO80, NOCIe008ameNbHOCIb 0VKE
(cnos) unu yugpp. Omeem credyem 3anucvieamsv 60e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cumMB0.108. [{pobuyro wacms omoensiime om yenou 0ecAmudnou 3anamou. Eounuyvl uzmepenuii nu-
camuv He HYIHCHO.

[Ipuzépamu ropoickoit 0JIMMIINAABI 10 MATEMATUKE CTAIM 25 ydaluXx- o
csl,

9TO cocTaBUio 5% OT 4rciia y4acTHHKOB. CKOJIBKO YEIIOBEK y4acCTBO-
BaJIO
B oJimMnuaue?

OtBeT:

Otser: 500.
OreHka: AMXOTOMUYECKas; PABUILHOE BBINIOJHEHHUE 3a1aHHs OlICHUBaeTCs 1 Oauiom, a

HenpasuibHOE — () GanoB.

3ananue 35

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 8 noie O0Jisk omeema Yudpy, Komopasi
coomeemcmeyem HOMepy NpasUlbHO20 Omeemd, UlU YUCIO, Cl060, NOCAe008amMeNbHOCHb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv 6Oe3 npobenos u KaKux-1ubo OONOJHUMENTbHbIX
cume0108. J[poouyro wacmo omoensiime om yeniou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYIHCHO.
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1. B 6ak, umeromuii (popMy NpaBUIbHONU YETHIPEXYTOJIbHOM NPU3MBbI, HAJTUTO

5 1 BoeL. IlocIie MOTHOTO MOTPYKCHNUSE B BOAY ACTAIIM YPOBEHb BOABI B Oa- [~ F===1 -
I
ke yBesnnumicd B 1,8 paza. Halingure 06béM aeranu. (3) -
al
71
I
I

j R

OTtBeT:

OtserT:3.
OreHka: AMXOTOMUYECKas; MPAaBUILHOE BBINIOJHEHUE 3a1aHUs OlICHUBaeTCs 1 Oamuiom, a

HenpaBuiibHOE — () GanoB.

3ananue 36

IIpu vinonHenuu 3a0anuti ¢ KpamKum Omeemom énuwiume 8 noie O0Jisl omeema Yugpy, Komopas
coomeemcmayem HoOMepy NpABUIbHO20 OMmeemd, UlU YUCIO, Cl080, NOCIe008ameNbHOCIb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npodenos u Kakux-1ubo OONOJHUMENTbHbIX
cume0108. J{poouyro wacms omoensiime om yeniou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYIHCHO.

JlaHbl BE KPYKKH HUIHHAPUYIecKoit opmel. [TepBas kpyx- (3
Ka BJIBOE BBIIIE BTOPOH, a BTOpasi B YETHIPE pa3a LIupe mep-
BOK. Bo ckobko pa3 00bEM BTOPOI KpYyKKH O0Jibilie 00bEMa

nepBoii? (8) ) —

5)

OTtBeT:

OrtBerT: 8.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBIMOJHEHUE 3a/1aHUsl OlleHuBaeTcs 1 6amiom, a

HenpasuibHOe — () GaoB.

3ananue 37

IIpu evinonnenuu 3a0anutl ¢ KpAmkum OmMeemom enuwume 8 noie Ojisk omeema yugpy, Komopas
coomeemcmeyem Homepy NPASUIbHO20 OMEemd, Ul YUCIO0, CI080, NOCIe008AMeNlbHOCHb VK6
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npobenos u KaKux-1ubo OONOJHUMENTbHbIX
cumg0.108. /{pobuyro wacms omoensiime om yeaou 0ecAmudnou 3anamou. Eounuyvl uzmepenuii nu-
camo He HYIHCHO.

Haiinure 00béM NMpaBUIIbHON YETHIPEXYTOJILHON TUPAMHUIBI, CTOPOHA
OCHOBaHUs1 KOTOPOH paBHa &, a BbICOTA paBHa 3.

OTtBeT:
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OtBeT:64.
OreHka: AMXOTOMUYECKas; IPAaBUILHOE BBITIOJHEHHUE 3a1aHHs OlICHUBaeTCs 1 Oamiom, a
HenpaBuiibHOE — () OaIOB.

3ananue 38

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 6 noiae O0Jisk omeema Yudpy, Komopas
coomeemcmeyem HOMepy NpasUlIbHO20 Omeemd, Ul YUCIO0, CL060, NOCAe008amMeNbHOCHb 0VKE
(cnos) unu yughp. Omeem credyem 3anucviéamsv 60e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cume0.108. J[poouyro wacms omoensiime om yeniou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYAHCHO.

Kaxoif HanMeHnp1IMi yrou (B rpagycax) o0pa3ytoT MUHYTHas
Basi CTpesiky yacoB B 8:007
Ortser:

n 4aco-

Otset: 120°

Onenka: AMXOTOMUYECKasl; IPaBUIIbHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpasuibHOE — () GaoB.

3axanue 39

IIpu evinonHenuu 3a0anutl ¢ KpAmkum OmMeemom enuwume 8 noie OJisk omeema yugpy, Kkomopas
coomeemcmeyem Homepy NPAsUIbHO20 OMEemd, Ul YUCIO0, CI080, NOCIe008AMeNlbHOCHb OVKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npobenos u Kakux-1ubo OONOJHUMENTbHbIX
cumg0108. /[{pobuyro wacms omoensiime om yenou 0ecAmudnou 3anamou. Eounuyvl uzmepenuii nu-
cambo He HYIHCHO.

[Inan mectHOCTH pa30ouUT Ha KieTKu. Kaxnas kieTka o003Ha4aeT KBaj-
par 1 M % 1 M. Halingute niomaap ydactka, BbIIEIEHHOT0 Ha Iu1aHe. OTBET
JlaiiTe B KBaApaTHBIX METpax. .

OTtBeT:

Ortser: 4.
OreHka: AMXOTOMUYECKas; PABUILHOE BBINIOJHEHUE 3a1aHUs OlICHUBaeTCs 1 Oamuiom, a
HenpaBmibHOE — () OaIOB.

3ananue 40

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 8 noiae 0Jisk omeema Yugpy, Komopasi
coomeemcmeyem HOMepy NpasUIbHO20 Omeemd, UlU YUCIO, Cl060, NOCAe008ameNbHOCHb OVKE
(cnos) unu yughp. Omeem credyem 3anucvieamsv 0e3 npodenos u Kakux-1ubo OONnOJHUMENbHbIX
cumeo108. J[poouyro wacms omoensiime om yeniou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYIHCHO.
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JIBa pebpa mpsiMOYToJIbHOTO MapasuieNenuIie/1a PaBHbI |
5 u 6, a 00bpéM mapamienenunena pasen 150. Haligure nmuny I
I
|

TpeThero peopa.

OtBeT:

OtBeT: 5.
OreHka: IMXOTOMHYECKAs; TPaBUIIbHOE BBIMOJHEHUE 3a/1aHUsI OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — () GanoB.

3ananue 41

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 6 noie O0Jisk omeema Yyudpy, Komopas
coomeemcmeyem HOMepy NpPasUlIbHO20 Omeemd, UlU YUCIO0, CL060, NOCAe008amMeNbHOCHb 0VKE
(cnos) unu yugpp. Omeem credyem 3anucvieamsv 0e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cume0108. [{pobuyro wacms omoensiime om yeaiou 0ecAmudnou 3anamou. Eounuyvl uzmepenuii nu-
camu He HYIHCHO.

Ha sx3amene 6yznet 30 6uneros, Cepéxa He Bblyuna 9 u3 Hux. Haliagure BeposaTHOCTH TOTO,
YTO eMy Nonaa&Tcst Bly4eHHbIH OuieT.

Ortser:

OrtBer: 0,7.

OI_ICHKaZ ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITOJIHCHUEC 3aJaHU OLICHUBACTCA 1 6aJIJIOM, a

HenpasuibHOe — () GaoB.

3ananme 42

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 6 noie O0Jisk omeema Yudpy, Komopasi
coomeemcmeyem HOMepy NpasUIbHO20 Omeemd, UlU YUCIO0, CL060, NOCAe008amMeNbHOCHb 0VKE
(cnos) unu yugpp. Omeem credyem 3anucvieamsv 60e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cume0.108. [{pobuyro wacms omoensiime om yeaiou 0ecAmudnou 3anamou. Eounuyvl uzmepenuii nu-
camuv He HYIHCHO.

Ha cemunap npuexanu 6 yuéusix u3 Hopseruu, 5 u3 Poccun u 9 uz Ucnanun. Kaxapiit
Y4€HBIN TTOATOTOBWII OJUH A0KIa . [Topsiok TOKIaI0B ONpeaesseTcs CaydaiHbIM 00pa3oM.
Haitgure BEpOATHOCTB TOTO, YTO BOCBMBIM OKAXKETCS JOKJIA yu€HOro u3 Poccun.

OTtBeT:

OrtBer: 0,25.

Onenka: AMXOTOMUYECKas!; IPAaBUIILHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpasuibHOE — () GaoB.

3ananme 43

Ilpu evinonanenuu 3a0anuti ¢ KpamKum omeemom nuwiume 6 noie Ois omeema yu@py, Komopasi
coomeemcmeyem Homepy NPAsUIbHO20 OMEemd, UlU YUCIO0, CN080, NOCIe008AmeNlbHOCHb OVKE
(cnos) unu yughp. Omeem credyem 3anucvieamsv 0e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
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cume0.108. /[{pobuyro wacms omoensiime om yenou 0ecAmudnou 3anamou. Eounuyvl uzmepenui nu-
camu He HYIHCHO.

N3 300 caxxeHiieB KpblXKOBHUKA B cpeaHeM 60 He mpuxuBaroTcs. KakoBa BEpOATHOCTH TOTO,
YTO CIy4aliHO BBIOPAHHBIN CaXEHEI KPhIXKOBHUKA TTPHXKUBETCS?
Orser:

OrtBer: 0,8.

Onenka: AMXOTOMHUYECKasi; IPaBUILHOE BHITIOJHEHHUE 3aJaHUs OlleHUBaeTcs 1 Oamiom, a
HenpaBuibHOE — () GanoB.

3ananue 44

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 6 noie O0Jisk omeema Yyudpy, Komopas
coomeemcmeyem HOMepy NpPAsUlIbHO20 Omeemd, UlU YUCIO0, Cl080, NOCAe008ameNbHOCHb 0VKE
(cnos) unu yugpp. Omeem credyem 3anucvieamsv 60e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cume0.108. J{poouyro wacms omoensiime om yeniou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYIHCHO.

BeposiTHOCTB TOr0, UTO CTEKJIO MOOMIIBHOTO Telle(hoHa pa300bETCS MPU MaIEHUU Ha TBEp-
Jy!0 IOBEPXHOCTh, paBHa 0,78. Haiiiute BeposTHOCTb TOT0, YTO MPH MAJEHUN Ha TBEPIYIO
MOBEPXHOCTh CTEKJIO MOOMIIBHOTO TeledoHa HE pa300bETCS.

Orser:

OrtBer: 0,22.
OreHka: IMXOTOMHYECKAs; TPaBUIIbHOE BBIMOJHEHUE 3a/1aHUsI OlleHuBaeTcs 1 6amiom, a

HenpaBuibHOE — () GaIoB.

3ananue 45

IIpu vinonHenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 8 noje O0Jisl omeema Yugpy, Komopas
coomeemcmeyem HOMepy NpasUIbHO20 Omeemd, Ul YUCIO0, Cl060, NOCAe008amMeNbHOCHb 0VKE
(cnos) unu yugpp. Omeem credyem 3anucvieamsv 0e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cume0108. [{pobuyro wacms omoensiime om yenou 0ecAmudnou 3anamou. Eounuyvl uzmepenuii nu-
camuv He HYIHCHO.

Haiinute 3Hauenue BeipaxeHus 3cosa, ecau sino=0,6.
OrTBer:

Orsert: 2,4.
OreHka: IMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHUBaeTcs 1 6amiom, a

HenpaBuibHOe — () 6aoB.

3ananue 46

IIpu evinonnenuu 3a0anutl ¢ KpAmkum OmMeemom enuwume 8 noie OJisi omeema yugpy, Kkomopas
coomeemcmayem Homepy NPASUIbHO20 OMEemd, Ul YUCIO0, CI080, NOCIe008AMeNlbHOCHb OVKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npobenos u KaKkux-1ubo O0ONOJHUMENTbHbIX
cumg0108. /[{pobuyro uacms omoensiime om yeaou 0ecAmudnou 3anamou. Eounuyvl uzmepenuii nu-
cambo He HYIHCHO.
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Haiinure 3HaueHune BoIpaKeHUs 12+/3sin30°-c0s30°.
OrTBer:

Ortser: 9.
OneHka: TUXOTOMMUYECKas; IPaBUJIbLHOE BBIITOJHEHHE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpaBuibHOe — () 6aoB.

3ananue 47

IIpu evinonnenuy 3a0anutl ¢ KpAmkum OmMeemom enuwume 8 noie OJisk omeema yugpy, Kkomopas
coomeemcmeyem Homepy NPAsUIbHO20 OMEemd, Ul YUCIO0, CI080, NOCIe008AMeNlbHOCHb OVKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npobenos u KaKkux-1ubo OONOJHUMENTbHbIX
cume0108. /[{pobuyro wacms omoensiime om yeaiou 0ecAmudnou 3anamou. Eounuyvl uzmepenuii nu-
camo He HYIHCHO.

Jlst peMoHTa KBapTHPHI TpeOyeTcst 59 pynoHoB 000eB. CKOJIBKO MayeKk 000WHOTO KiIes
HYKHO KYIUTb, €CJIM OJIHA MTaYKa KJiesd paccynTaHa Ha 8 pyJIOHOB?

OTBeT:

Orser: 9.

OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a

HenpasuibHOe — () 6aoB.

3ananue 48

IIpu vinonHenuu 3a0anuti ¢ KpAmKuM Omeemom enuwiume 8 noje O0Jisk omeema Yugpy, Komopas
coomeemcmayem HoOMepy NpABUIbHO20 OMmeemd, UlIU YUCIO, ClO080, NOCIe008ameNbHOCIb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npobenos u Kakux-1ubo OONOJHUMENTbHbIX
cume0.108. J[poouyro wacms omoensiime om yeniou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camuv He HYIHCHO.

41T
BeIpasuts B rpagycax yroi o = Y

OT1BeT:

Otser: 240.
OreHka: AMXOTOMUYECKas; PABUILHOE BBINIOJHEHHUE 3a1aHHs OlICHUBaeTCs 1 Oauiom, a

HenpasuibHOE — () GanoB.

3ananue 49

IIpu vinonHenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 8 noie O0Jisl omeema Yugpy, Komopas
coomeemcmayem HOMepy NpasUIbHO20 Omeemd, UlU YUCIO, Cl080, NOCIe008ameNbHOCIb 0VKE
(cnos) unu yugpp. Omeem caedyem 3anucvieamsv Oe3 npobenos u KaKux-1ubo OONOJHUMENTbHbIX
cume0108. J[poouyro wacmo omoensiime om yeniou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYIHCHO.

Ponurensckuit komuter 3akynuin 10 masinos A NoJapKoB JETSAM B CBSA3H C OKOHUAHUEM

yueOHOro roja, U3 HUX 4 ¢ MalinHaMu U 6 ¢ BuaaMu ropo1oB. [logapku pacnpenenstorcs
ciyyaiiHbIM oOpa3zom Mexay 10 neTbMu, cpeau KoTopslx ecth Bonoas. Haitaure Beposit-

HOCTB TOT'0, 4TO Boitoge nocranercs masi ¢ MalIuHOM.

Orser:
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OrtserT: 0,4.
OreHka: AMXOTOMUYECKas; PABUILHOE BBITIOJHEHHUE 3a1aHUs OlICHUBaeTCs 1 Oamuiom, a
HenpaBuiibHOE — () OaIOB.

3ananue 50

Ilpu evinoanenuu 3a0anuti ¢ KpamKum Omeemom enuwiume 6 noie O0Jisk omeema Yudpy, Komopas
coomeemcmeyem HOMepy NpasUlIbHO20 Omeemd, Ul YUCIO0, CL060, NOCAe008amMeNbHOCHb 0VKE
(cnos) unu yughp. Omeem credyem 3anucvieamsv 0e3 npodenos u Kakux-1ubo OONOJHUMENbHbIX
cume0.108. J[poouyro wacms omoensiime om yeniou 0ecimudnou 3anamou. Eounuyvl uzmepenuil nu-
camu He HYAHCHO.

Bo ckosbko pa3 yBenuuuTcst 00beM 11apa, €CIU €ro paauyc yBeIUYUTh B TpH paza? (27)
Ortser:

OtBerT: 27.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBIMOJHEHUE 3a/1aHUsl OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — () 6aoB.
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Kpurepun onenkn

JuddepenunpoBaHHbIi 3a4€T TPOBOAUTCSA B MUCbMEHHON (hopme 1o GuiietaM WM B

dbopme TecTUpOBaHUS.

Kputepuu oneHku npu npoeaeHuu auddepeHIupoBaHHOIO 3a4eTa 1o Ouieram

«OTJIIMYHO»

«XOopouo»

«YIOBJIETBOPUTEIILHO»

«HEYJIOBJIETBOPH-
TEJIbHO»

CTYICHT TIpaKTHye-
CKOE€ 3aJlaHue BEHI-
noJiHsieT 0e3 Oouu-
OOK, YBEpEHHO OT-
BEYACT HA JOTOJIHH-
TEJIbHBIC BOTIPOCHI.

CTYICHT TPAKTHYECKOE
3a7aHU€E BBIIOJIHAET O€3
OLIMOOK, Ha JOMNOIHH-
TEJIbHBIE BOMPOCHI OT-
BEYaer HEYBEPEHHO,
JIOTTyCKAeT HE TOYHOCTHU

B OIIPCACIICHUAX.

CTYIEHT IpPaKTUYECKOE
3a/laHue BBINOJIHWI Ya-
CTHYHO, C JOINYILEHUEM
omnOOK B pacuérax.

CTYIEHT IpaKTH4e-

CKO€ 3aJaHu€ HC

BBIITOJITHUIJI.

Kputepuu onenku npu nposeaeHun quddepeHupoBaHHOIO 3a4eTa B popMe TeCTUPOBaHUS

«OTJIMYHO»

«XOpOo1o»

KYAOBJICTBOPUTCIIbHO»

CKHCYOOBJICTBOPUTCIILHO»

CTYACHT BBIIIOJTHHI
91-100% u nHabpan
46-50 6amnos.

CTYICGHT  BBIIIOJIHHII
76-90% wu Habpan
36-45 Gannos.

CTYACHT BBITIOJITHUJI
60-75% u nabpan 30-
35 6annos.

CTYICHT BBIIIOJIHHI Me-
Hee 0-59 % u nabpan 0 -
29 6amnos.

DK3aMeH IPOBOAMTCSA B MUCbMEHHOM (opMme no OmieraM uiau B GopMe TECTHPOBa-

HUSL.
Kputepuu o1ieHKH Npu NpOBEACHUH SK3aMeHa 110 OuseTam
«OTIUYHO» «XOPOLIO» «YIOBJIETBOPUTEIIBHO» | «HEYAOBIETBOPH-
TEIbHO»
CTYyIEHT pACKpBIBA- | CTYJEHT  PACKpPBIBACT | CTYJEHT  PACKPBIBAET | CTYAEHT HE PACKPBLI

€T TEOPETUYECKHUU

BOIIPOC ounera,
MPAKTHYECKOoe 3aja-
HHUE BBITIOJHIET Oe3
OomuOOK, YBEPEHHO
OTBEYAeT Ha JIOTIOJI-
HUTEJbHBIC BOIPO-

ChbI

TEOPETHYECKUI BOIIPOC,
MpPaKTUYECKOe 3aJaHue
BBIIOJIHSAECT O€3 OlIU-
00K,
HbIE BOIPOCHI OTBEYAET

Ha AOIIOJHUTCIIb-

HCYBCPCHHO, JTOITYCKACT
HC TOYHOCTU B OIIpCIC-
JICHUSX.

TEOPETHYECKUI BOIIPOC
HE B IOJIHOM Mepe, A0-
IIyCKaeT HETOYHOCTH B
(1-2
IIpaKTHYe-

bopMyITUPOBOK
O1muOKHM),
CKOE 3a/laHue BBIIOJI-
HEHO YacCTUYHO, C JO-
MYIIEHHEM OIIMOOK B
pacuérax.

TEOPETUYECKUN  BO-
IIpOC, IMPAKTUYECKOE
3aaHUC HC BbIIOJI-
HUIIL.

Kputepuu onieHKH npu NpoBeACHUN SK3aMeHa B (hOpMe TECTUPOBAHUS

OTIUYHOY» «XOPOIIO) «YJIOBJICTBOPUTEILHOY | «HEYAOBJICTBOPUTEIILHO
CTYACHT BBITIOJHMII | CTYIICHT BBITIOJHWII | CTYI€HT  BBINOJHWJ | CTYJCHT BBIMIOJIHUI Me-
91-100% wu wnabpan | 76-90% wu wnabpan | 60-75% u nabpan 30- | nee 0-59 % u Habdpan O -
46-50 Gamnos. 36-45 6amnos. 35 Ganmnos. 29 Gamnos.

81



7. Mertonuyeckue YKa3aHUs 1l 00y4al0IUXCH MPU OCBOCHUH TUCHUIIJIMHBI

PaboTa Ha mpakTUuUeCKHX 3aHATUSIX MPEINOJIAraeT PElIeHHUE 3a7a4 C MUCIMOJIb30BaHUEM
y4eOHHUKOB:

1. Anrebpa U Hadanma Maremarudeckoro ananmza. 10-11 kimaccel : yuyeOHUK st
0011e00pa3oBaTeIbHBIX OpraHu3anuid : 0a30BbId U yriayosueéHHbId ypoBeHb / III. A. Anumos,
IO.M. Konsrun, M.B. TkauéBa [u np.]. — 7-e uznganue. - Mocksa : [Ipocsemienue, 2019. — 463
c. : un. — PekomennoBano MunucrepctBoM mnpoceenienus: Poccuiickonn denepannu. — B nep. —
ISBN 978-5-09-071729-8. — TekcT : HENOCPEACTBEHHBI;

2. [ToropenoB A. B. I'eometpust 10-11 kiacchl : yueOHUK 1 001I€00pa3oBaTeIb-
HBIX OpraHuzauuii : 6a3oBblii U yriayOnéHusiil ypoBenb / A. B. Iloropenos. — 15-e uznanue. -
Mockaga: IIpocsemienue, 2019. — 175 c. : un. — Ilpenm. yka3s.: ¢.172.- PekomennoBano MuHu-
crepctBoM mpocBenieHusi Poccuiickoit @enepanun. — ISBN 978-5-09-071728-1. — Teker :
HEIOCPEICTBEHHBIH.

IIpu noxaroroBke k u¢pdepeHIMPOBaHHOMY 3aueTy HEOO0XOAMMO ONUpaThCcsl Ha
y4eOHUKHU:

1. Anrebpa U Hadana Maremarudeckoro ananmza. 10-11 kmaccel : yuyeOHUK aiist
0011e00pa3oBaTeIbHBIX OpraHu3anuid : 0a30BbId U yriuyosueéHHbId ypoBeHb / III. A. Anumos,
IO.M. Konsrun, M.B. TkauéBa [u np.]. — 7-e uznganue. - Mocksa : [Ipocsemienue, 2019. — 463
c. : un. — PekomennoBano MunucrepctBoM mnpoceenienus: Poccuiickonn denepannu. — B nep. —
ISBN 978-5-09-071729-8. — TekcT : HENOCPEACTBEHHBIN;

2. [ToropenoB A. B. I'eometpust 10-11 kiacchl : yueOHUK [u1s 00111€00pa3oBaTeb-
HBIX OpraHuzauuii : 6a3oBblii ¥ yriayOnénusiil ypoBeHb / A. B. Iloropenos. — 15-e uznanue. -
Mockaga: IIpocsemienue, 2019. — 175 c. : un. — Ilpenm. ykas.: ¢.172.- PekomennoBano MuHu-
crepctBoM mpocBenieHusi Poccuiickoit @enepanun. — ISBN 978-5-09-071728-1. — Teker :
HEIOCPEICTBEHHBIH.

8. MarepuajbHO-TEXHUYECKOe M MPOrpaMMHOe olecreueHue
AUCIHUATIMHBI

OcBoenune JUCIUIIIIMHBL ~ «MaTtemaTtuka» npeanojara€t HMCIOJb30BaAHUC  CICAYIOIICTO
MaTCPUAIbHO-TCXHUYCCKOT'O 00CCIICUCHHS:

HaumenoBanue Ob6opynoBanue

KaOuHeTa

Kabuner wmare- | KomruiekT mebenu (I0calouHBIX MECT)

MAaTHKH KommiekT mebenu (mocaiogHbIX MECT) AJisl IPENo/1aBaTens
Kadenpa (Tpubyna)

Komnerorep IntelCeleron 420

[TpoekTop u mpe3eHTanus ¢ TeMaTHYECKUMHU UILTIOCTPALMAME C SKPaHOM
SanyoProxtrax —

MeroBast qocka

JUIS. XpaHEHUs y4eOHbIX MaTepHaoB U 000pYyJOBaHU
MapkepHas 1ocka

IIporpammHoe obecnieyeHue:

Microsoft Windows 7 Home

Microsoft Office - Word, Excel, Power Point

Microsoft Open License

ABTopu3alMoHHbIN HOMep auneH3uata 90970904ZZE1409
Adobe Acrobat Reader (cBoOo1HO pacmpocTpaHsiemMast)

Mozilla Firefox (cBoGonHO pacnpocTpaHsemas)

1C:IIpennp.8 KomruiekT mist 00y4eHus B BBICIIMX U CPEAHUX Y3
JIuuensuonnsii qorosop [1J112-0215/2 ot 15.02.2012
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KoncynbranT-I1lnroc

Horosop 11-18-4006/P/1 /1 ot 01 centsiopst 2018 r. (OyaeT HOBBIH JOTOBOD)
Anbr-Ounanc: kommuiekT ais BY3os, nmunensus Per. nomep 21014 ot
13.08.2008

Antuupyc Kacnepckoro

Horosop Ne(.1.1.59-02/363/19 ot 24.05.2019.

VY4eOHo-MeTOoAMYECKAs JIUTEpaTypa sl AAaHHOW AMCLUMIIMHBI UMEETCSl B HAIWYUU B
3JIEKTpOHHO-0MOmMoTeyHoi cucteme "ZNANIUM.COM", noctyn K KOTOPOW MpeIOoCTaBiIeH
oOyuaromumcs. 9bC "ZNANIUM.COM" conepKUT MPOU3BEAECHUS KPYITHEHIINX POCCUICKUX
yu€HBIX, PYKOBOJUTEIECH ToOCylapCTBEHHBIX OpPraHoB, IpernojaBareneid BeAyIIUX BY30B
CTpaHbl, BbICOKOKBAJIM(ULUPOBAHHBIX CIELMAIUCTOB B paziuyHbIX cpepax OuzHeca. DoHA
6ubnuoreku cHOpMHUpOBAaH C Y4ETOM BCEX H3MEHEHMH 00pa3oBaTeNbHbIX CTaHIAPTOB U
BKJIIOUAeT Yy4YyeOHMKH, YydeOHble mocoOus, MoHorpaduu, asTopedepaTsl, AUCCEpPTALMH,
SHIMKJIONENH, CJIOBapM U CIPABOYHUKM, 3aKOHOJATEIbHO-HOPMATUBHBIE JIOKYMEHTHI,
criellMaibHble MEPUOJUUECKUE U3JaHus U M3AaHUs, BbIITyCKaeMble M31aTelbCTBaMH By30B. B
Hactosuee BpeMs ObC ZNANIUM.COM cooTBETCTBYET BCEM TpeOOBaHMSIM (eaepalbHbIX
roCyJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAAPTOB CPEIHETr0 NPOGECCHOHAIBLHOIO 00pa30BaHUs
HOBOT'O [TOKOJIEHUS.

VY4yebHo-MeToIMUecKas JIuTeparypa JUlsl JaHHOM IUCLUIUIMHBI UMEETCsl B HAaJIU4YUM B
JIEKTPOHHO-O0MOIMOTEeYHOH cucteme M3narenscTBa "Jlanp", 1ocTyn K KOTOpOM MpeaocTaBieH
obyuaronumcs. DbC HznmarensctBa "JlaHp" BKIIOYAaeT B ceOsl DJIEKTPOHHBIE BEPCHUU KHUT
uznatenbersa "Jlap" M ApYyrux BeOyIIUMX U3JATENbCTB Y4YEOHOH JMTEpaTyphl, a TaKxke
JIEKTPOHHBIE BEPCUM MEPUOJMYECKUX H3JJaHMM 110 €CTECTBEHHBIM, TEXHHUYECKUM U
rymanuTapabiM HaykaM. OBbC MznatensbcrBa "Jlanp" oOecneunmBaeT AOCTYN K Hay4HOH,
y4eOHOIl IuTepaType 1 HaydyHbIM EPUONUYECKUM H3AAHUSAM.

&3




9. Yuedno-meroanueckoe n nnpopmaunonnoe obecnedeHne AHCUHILIHHbI

9.1. OcnoBuas auTepaTypa

l. Anrebpa w masana wmatemaruueckoro  aWanmza.  10-11  kmaccel: yueOHHK  Jjuin
o6weobpa3oBaTeNbHbIX opranu3auuii: Gazosbiit W yray6nénuuiit yposens / 1. A. Anumos, 0. M.
Komarun, M. B. Tkauésa [u ap.]. — 9-¢ u3nanue. — Mocksa : Ilpocsewenne, 2021, — 463 c. : ui. —
IMpeam. ykas.: c. 460. — Pekomennosano Munuctepctsom npoceenienus Poccuiickoii @ejepatmn. —
ISBN 978-5-09-077925-8. — Tekcr : HenocpeacTBeHnbI (89 3K3.).

2. Tloropenos A.B. T'eomerpus 10-11 kuaccei: yueOHHK ais 06Ieo6GpasoBaTebHBIX
opranu3aLmii : 6a3osblit M yriyGaénnsit yposenn / A. B. [Toropenos. — 17-e uinanue. — Mocksa:
IMpoceewenue, 2021. - 175 c.: un. — [peam. ykas.: c. 172. - JonyueHo MUHHCTEPCTBOM NMPOCEEIIEHHS
Poccuiickoii Menepauun. — ISBN 978-5-09-078558-7. — Texer HemocpeacTBeHHbIH (173 3K3.).

3. JKyxoma I'. C. Maremarika na 100 Gamios : yuebnoe mocobue / I'.C. XKykosa, M.®.
Pymaiino. — Mocksa: UH®PA-M, 2021. — 480 c. — ISBN 978-5-16-016009-2. — URL:

https://znanium.com/catalog/product/1209575 (mata obpamenus: 15.10.2021). — Teker:

3JICKTPOHHBIH,
9.2. JlonosHuTensnas aureparypa

1. Boromonos H.B. Maremaruka : yueGuux s CITO / H.B. Boromonos, IT.U. Camoiinenko.

= 5-¢ w31, nepepal. u gomn. — Mocksa : [Opaiit, 2018. - 396 ¢. — (CpeaHee npopeccHOHATEHOE

obpasoBanue). — Pek. YMO. — ISBN 978-5-534-02325-1. — Teker : HenocpeacTBeHHbIH (95

3K3.)

2. Jlucwukun B. T. Marematnka B 3anasax ¢ peumreHusamm: ydeGHoe mocobue / B. T.
Jlucwuxnn, U. JI. Conoseiiank. — 7-€ u3a., crep. — Cauxr-Ilerep6ypr: Jlans, 2020. — 464 c. —
ISBN 978-5-8114-4906-4. — URL : https:/e.lanbook.com/book/126952 (zara oGpamenus:
06.10.2021). — TekcT: 2IeKTPOHHBIIL.

3. [Janasu A. A. C6opHEK 331a4 110 Matemartuke: yuebHoe mocobue/ A. A. damass. — 3-¢
u3a. — Mocksa: ®opym, HHOPA-M, 2018. — 352 ¢. — (ITpodeccuonansioe obpazoBaHue). —

ISBN 978-5-91134-803-8. — URL: https://znanium.com/catalog/product/970454 (nara

obpamenus: 06.10.2021). — TeKcT: 3/1€KTPOHHBI.
4. PBapmymxun B. B. Marematnka. DneMeHTHI BhICUIEii MAaTeMaTHKH : yuyeOHUK : B 2 TOMax.

Tom 1/ B. B. bapnymxkun, A. A. Ilpokodses. — Mocksa: KYPC: MHOPA-M, 2021. — 304 ¢. —
(Cpennee npodeccuoranpHoe oOpasosanue). — ISBN  978-5-906923-05-9. — URL:
https://znanium.com/catalog/product/1235904 (nara obpamenns: 06.10.2021). — Texcr:
JIeKTPOHHBIH.

5. bapaymkun B. B. Maremaruka. Diementsl BeICIIEH MareMaTHKH: y4eOHHK: B 2 TOMax.
Tom 2 / B. B. bapaymkus, A. A. IIpoxopses. — Mocksa: KYPC: UHOPA-M, 2022. - 368 c. —
(Cpemnee mpodeccuonanmsHoe oOpaszoBanue). — ISBN  978-5-906923-34-9. — URL:
https://znanium.com/catalog/product/1817031 (nara obpamenus: 06.10.2021). — Teker:

3JIEKTPOHHBIIH.

——  P.H. AxMeT3sHOBa
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10. MeTtoabl 00yueHus 1 00y4arOMIUXCSl MHBAJIU/IOB
U JIUI C OTPAHNYEHHBIMU BO3MOKHOCTSIMU 310POBbSI

B oOpa3oBarenbHOM mpolecce MCIOoJIb3YITCS COLUAIbHO-aKTUBHBIE U PedIeKCHUBHbBIE
METO/Ibl 00YUYEHHS], TEXHOJIOTUH COLIMOKYJIBTYPHON peabUIUTALMM C LIEJIbI0 OKa3aHUs IOMOIIU
B YCTaHOBJICHUU IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLIEHMH C JPYrUMH OOydYaroLUIMMMHCH,
CO31aHUU KOM(OPTHOT'O IICUXOJIOTMYECKOT0 KIMMAaTa B CTYI€HYECKON IpyIIIe.

YcnoBust 00yueHHs] HHBAIHIOB U JIUL C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI:

- ydeOHbIE ayIUTOpUH, B KOTOPHIX MPOBOJATCS 3aHATHS CO CTyJEHTaMH C
HapylIeHUsAMU ciyxa, oOopynoBaHbl MyiabTuMenuitHon cuctemoi (IIK u mpoekrop),
KOMITbIOTEPHBIE TEXHOJOIMM Oa3upyroTCsi HAa KOMIUJIEKCE allapaTHbIX M IPOTPaMMHBIX
CpeACTB, 00ECIEUMBAIONINX MPEOOpPa3OBaHNE KOMIBIOTEPHON WHGOpPMAIHUU TOCTYIHBIC IS
cnaboBuasmux Gopmsel (YKPYITHEHHBIA TEKCT);

- B 00pa30BaTEILHOM MPOLIECCE UCTIONB3YIOTCS CONMAIbHO-aKTUBHBIC M Pe(IICKCUBHBIC
METO/bl 00y4eHus: Keilc-MeTo/, MeTOJ MPOEKTOB, MCCIENA0BATEIbCKUI METOJ, TUCKYCCUU B
¢dopme Kpyriioro croia, KOHGEPEHINH, METOA MO3TOBOTO MITypMa.

[Iporpamma cocrtaBiieHa B COOTBETCTBHHM C TpeOoBaHUAMH DeaepanbHOro TrocyIapCTBEHHOIO
o0pa3oBaTenbHOT0 cTaHaapTa cpeaHero oduiero obpazoanus (Ilpukaz MunoOpHayku Poccun
o1 29.12.2014r. Ne 1645), Ha OCHOBaHUU MPUMEPHON MPOrpaMMbl 00IIe00pa30BaTENbHON yUeO-
HOM TUCHUIUIMHBI «MaTteMaTuka: anredpa v Hayajla MaTeMaTUYeCKOro aHaIu3a; FeOMETPHsI» AJis
npodeccuoHalbHBIX 00pa3zoBaTenbHbix opranuzanuid ((IIporokonm Ne 3 or 21 wurons 2015 r.,
OI'AY «OUPO»).

Astop: Congarosa K.II.

PerieH3eHT: yunTenb MaTeMaTHKU BbICIIEH KBaTU(UKALMOHHONW KaTerOpHu

MBOY OCOIII Ne65 I'm3arynnuna B.P.

Astop: Cosnnarona K. I1.
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MMHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30BAHISI POCCUMCKON ®EJIEPA-
LA
Habepexuoue THUHCKHI HHCTHTYT (puanan) pesepaibHOro rocy/1apCTBEHHOro aBTOHOMHOTO
06pa3oBaTesILHONO yuperJIeHHs BbICIIEro 00pa3oBaHus
«Kazanckuii (ITpuBomkekHit) heaepasibHblid yHHBEPCHTET)
UHKEHEPHO-2KOHOMMWYECKHWHW KOJUIEJDK

 VIBEPXJIAIO
0 npeserop

[ L —
E-=sEii /7 A.3.I'ymepos

_2022r.

@on/1 OLIEHOYHBIX CPEICTB
no yueOHOI AHCIHILINHE

[1J1.01 MaremaTtuka

(HAMMEHOBANNE JAMCIATLINHBL)

38.02.03 «OnepanuoHHas IeSTeNLHOCTb B IOTHCTHKEY
(KOJI W HAUMECHOBAHHC CllCllHMbliOﬂM)

onepautuoHHbIA JI0IHCT
Kpanupukaums BoInyckHuKa

Habepexubie YenHbl
2022
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ITacnmoprt

(o2 OLIEHOYHBIX CPEACTB MO AMCHHUIIHHE

.01 «MaTemaTuka»

Ne % HanmenoBanue
KOHTpOJII/IpyeMBIG pa3aciinbl (TGMH) JUCHUITIINHBI
n/m OLIEHOYHOTO CPEJCTBA
Brenenne.
Pazgen 1.
Pa3BuTHe MOHATHS 0 YHUCTE.
Tema 1. KourposnbHaas pabora Ne 1
1 .
JleficTBUTEIbHBIC YUCIIA. KonTtponbnas pabora Ne 2
Pazgen 2.
Kophu, crenenun
M JIOTapu(MBbI.
2 Tema 2. CteneHHas GyHKIHS. KonrponbHas pabora Ne 3
3 Tema 3. ITokazaTenbHast GyHKIHS. KonrponbHas pabora Ne 4
4 Tema 4. Jlorapudmudeckas QyHKIHUSL. KonrponbHas pabora Ne 5
Pazpnen 3.
HpﬂMLIe H IJIOCKOCTH
B ITPOCTPAHCTBE.
5 Tema 5. AKCHOMBI CTEpPEOMETPUH U UX NMPOCTEHIINE CIECACTBHS. Koutponsnas pabora Ne 6
6 Tema 6. [TapamnenbHOCTb NPSAMBIX U TIOCKOCTEH. KonrponbHas pabora Ne 7
7 Tema 7. IleprneHIMKYISAPHOCTD NPSAMBIX U IJIOCKOCTEH. KonrponbHas pabora Ne §
Pazgen 4.
KoopanHaThl M BeKTOpHI.
8 Tema 8. JlekapTOBBI KOOPAMHATHI  BEKTOPHI B IPOCTPAHCTBE. Koutponsnas pabora Ne 9
Pazgen S.
OCHOBBI TPUTOHOMETPHH.
9 Tema 9. Tpuronomerpuueckue HopMyIbL. Konrpomsuas padora Nel0
10 Tema 10. TpuroHoMeTpu4ecKre ypaBHEHHs. Konrpornas pagora Nel 1
11 Tema 11. Tpuronomerpudeckue HyHKIIUH. Kountponsnas pabotaNel 2
Pazgen 6.
Mﬂororpa}mmcn " KpyrJjble TeJa
KonrposnbHas pabora Nel3
12 Tema 12. MHOrOrpaHHHKH. KomTportsras paGota Nel 4
13 Tema 13. Tena BpateHus. KonrponbHas pabora NelS
14 Tema 14. O6BEMBI MHOTOTPAaHHHUKOB. KonrponbHas pabora Nel6
15 Tema 15. O6BEMBI H TIOBEPXHOCTH Tel BPAICHHS. KountponbHas pabota Nel7

Pasznen 7.
Hauyana MaTeMaTHYeCKOr0 aHAJIH3A
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KonrponbHas pabora Nel8

16 Tema 16. IIpou3BogHast ¥ €€ reOMETPUIECKUH CMBICIL.
17 Tema 17. [IpruMeHeHre TPOU3BOIHON K UCCIICTOBAHHIO (DYHKIIUH. KonrponbHas pabora Nel9
Pazgen 8.
HHTerpan u ero npuMeHeHne
18 Tema 18. UnTerpan. KountponbHas pabota Ne20
Pa3gen 9. KomOunaTtopnka
19 Tema 19. Kombunaropuxka. KontponbHas pabota Ne21
Pa3znen 10. Di1eMeHTHI TEOPUH BePOSITHOCTEH U MaTeMaTH4e-
CKOM CTATHCTHKH
20 Tema 20. DeMEHTHI TEOPUH BEPOSTHOCTEH. KonrponbHas pabora Ne22
21 Tema 21. Crartucruxa. KonrponbHas pabora Ne23
IIpakTudeckue 3axanus Kk qud hepeHmpo-
2 BAaHHOMY 3auéTy
Tect Nel
1 cemectp
Bormpocs! u
MPAaKTUYCCKUC 3a/JaHUA K OK3aMCHY
23
Tect Ne2
2 cemecTp

*[lepeueHb NpaKTHUUECKUX 3aaHUM K IupdepeHIMpOBaHHOMY 3a4€Ty, dK3aMEHaI[MOH-

HBIX BOIIPOCOB U NPAKTUUCCKUX 3aJJaHuM MMpCACTAaBJICH HUXKC.

88




MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUICKOU ®EJIEPALINU
HabepexxHouenHUHCKHI HHCTUTYT (punnan) ¢enepaabHOro rocyAapCTBEHHOTO aBTOHOMHOT'O
00pa30BaTENbHOr0 YUPEXkKACHUS BBICIIEr0 00pa30BaHuUs
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTETY
N HXeHEepHO-2KOHOMUYECKUHN KOJUIEIK

(I)OHII OLCHOYHBIX CPECACTB AJIA TCKYHIEIro KOHTPOJIA YCII€EBACMOCTH
0 TUCHHUIUTMHE «MaTeMaTruKay
Tema 1. JleiicTBUTEILHbIE YK CJIA.

KonTpoabHas padora Nel
BapuanTt 1

3ananue 1. B xuure Enenst Monoxoserr «Ilogapok MonoabIM X03sKam» UMEETCs petent 3

3

nupora ¢ yepHocauBoM. /s nupora Ha 10 yenoBek cieayer B3sTh 10 (GyHTa 4YepHOCIUBA.
CKOJIbKO IpaMMOB YEPHOCIINBA CIEAYET B3sTh [yl NUPOra, pacCYMTaHHOro Ha 6 uenoBek. Cuu-
taiite, yto 1 QyHT paseH 0,4 kr.

3ananme 2 . Ha rpaduke n3o0paxeHa 3aBUCUMOCTb KPYTSAIIETO MOMEHTa aBTOMOOMIIBHOTO JIBU-
ratens OT 4Yuciia ero 00opoToB B MUHyTy. Ha ocu aGciuce oTkaaapBaeTcs 4ucio 000poToB B
muHyTy. Ha ocu opnunat — kpytsamuii MomeHT B H - M. UToObI aBTOMOOMIIb Ha4asl ABHXKEHUE,
KPYTALIUI MOMEHT J0JKeH ObITh He MeHee 60 H - M. Kakoe HanmeHbIee unciao 000poToB JIBU-
raTessi B MUHYTY JOCTaTOYHO, YTOOBI aBTOMOOUIIb HavYaJl JBUKEeHUE?

Hud

140
120 // \\

100 \\

80 \

60

40

20

06/_4u£
V] 1000 2000 3000 4000 5000 6000

3aganme 3

VA
-
/

6

o
5

0

67 910X ¢y
’ Haiinure miomaas poM6a, BEpIIHHBI KOTOPOTO HMEIOT KOOPAMHATHI

(6;3), (9:4), (10:7), (7:6).
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3ananue 4. Y Butu B konwike jexut 12 pyonésbix, 6 AByXpyO0a€BbIX, 4 NATUPYOIEBBIX U 3
necaTupyOnEBbIX MOHETHI. BuTs Hayran qoctaét u3 KONk oAHy MoHeTy. Halinure BeposT-

HOCTb TOT'O, YTO OCTaBIIAACA B KOIIMJIIKEC CyMMa COCTAaBUT 6onee 70 pY6HCI71
9

N —— =1
3aganme 5. Haiinute kopeHb ypaBHeHus x° — 16 Ecnu ypaBHeHHE UMeeT 0oJiee OHOTrO Kop-
Hs1, B OTBETE 3aMUIINUTE OOJIBIINNA U3 KOPHEH.

3aganue 6.

\

c 8B Tpeyronapuuke ABC yron C pasen 90°, AC =8, tgA =0, 5~Hal7mI/ITe BC.

3aganue 7.

Ay
- 5 JIBa pebpa npsIMOYToJIbHOTO apajuleenueia, BBIXOAAUE U3 OJHONW BEpILIU-
HbI, paBHbI 2, 4. J[naronans napauienenumnena pasHa 6. Haliiure niomaas DOBEpXHOCTH napai-
Jenenunenaa.

8 10 . 448
3ananue 8. Haiiqure 3HaueHUE BbIpAKEHUS 471177447,

3aganue 9. 3aBucumocTh 00beMa crpoca 4(eIuHUL B MECSI) HAa IPOAYKLMIO NPEAIPUATUS MO-
HOTIONKCTA OT 1eHbl P(ThIC. py0.) 3amaercs Gpopmysnoit 4 = 80 — SP-BprqKa IPEANPUATHS 32

Mecsl 7(Thic. py6.) Beruncasercs no popmyne '\P) = P 4-Onpenenure nanbonsuryo reny 2,
TP KOTOPOii MecsiuHas BeIpydka cocTaBut 300 Thic. py6. OTBET NPUBEAUTE B THIC. PYO.

3ananme 10. B cocyn, comepxaniuii 5 tuTpoB 12—npo1ieHTHOr0 BOJAHOTO PaCTBOPA HEKOTOPOTO
BEIIEeCTBa, J00aBWIH 7 JIUTPOB BOAbI. CKOJIBKO MPOLIEHTOB COCTABISET KOHIIEHTPALIHS MOy~

YMBILETOCs pacTBopa’?
— /2 +6x+29.
3ananme 11. Haiiqure Touky MUHMMYMa QyHKIUH y x~+6x+4-29

(x> —5,6x+7,84)(x—2,5) < 0.

3ananue 12. Pemnte HepaBeHCTBO:

3ananue 13. KpacHbiii kapanmam ctout 17 pyoseit, cuanii — 13 pyOuneid. Hy)xHo KynuTh Ka-
panpamu, uMmes Bcero 495 pyOieit u co0arojast JONOJHUTENBHOE YCIOBUE: YUCIO CUHUX KapaH-
Jaiiel He TOJDKHO OTJIMYAThCs OT YKciia KPACHBIX KapaHjaaiueil Oonblie 4eM Ha MSTh.

a) MO>XHO JIM KyIIUTh U TaKUX yCJIOBUAX 32 KapaHzaiia?
0) MOXHO 11 KYITUTh MPU TAKUX YCIOBUAX 35 KapaHmamen?
B) Kakoe HanOouplee yncio kapaHaameil MOXKHO KyIUTh IPU TaKUX YCIOBUSAX?

Bapuanr 2
3ananue 1. Onna Tabnerka jgekapcTBa Becut 70 Mr u conepxkut 4% akTUBHOTO BeliecTna. Pe-
0EHKY B Bo3pacTe 10 6 mecsieB Bpay nponucbiBaet 1,05 Mr akTHBHOTO BEIIECTBA HA KaXIbIN

KWJIorpaMm Be€Ca B CYyTKH. CKOJIBKO Ta0JIETOK 3TOTO JICKApCTBa CICAYCT AaTb peGeHKy B BO3-
pacTe AT MECALIEB U BECOM 8 KI B TCUCHHEC C}’TOK?
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3ananue 2. Ha rpaduke mokasan mnporecc pa3orpesa JBUraTes JerkoBoro aBromoouis. Ha ocu
abcIuce OTKIIABIBACTCA BpeMsi B MUHYTaX, IPOIIEANIee OT 3allycKa JIBUTaTels, Ha OCH OpAH-
HaT — TemIiepaTypa aBurareins B rpaaycax Llenscust. Onpenenure no rpaduky, CKOIbKO MUHYT
JBUrarens HarpeBaiics ot TeMmeparypsl 60 °C no temneparypst 90 °C.

C

90

80 /

/

70 /

60

50 //

40

30 ye

20

00 1 2 3 4 5 6 7 8 9 10 11 12

MUH

3aganue 3.
o 2 § 10% HaifiuTe 1iI0maap 4eThIpeXyroilbHIKA, BEPUIMHBI KOTOPOTO UMEIOT KOOPAH-

Hathl (8;0), (10;8), (2;10), (0;2).

3ananue 4. Y J[uHbI B KOMWIKE JSKHAT 7 PYOJIEBBIX, 5 NBYXpYOJIEBBIX, 6 MATHPYOIEBBIX U 2 Je-
cATUPYONEBBIX MOHETHI. JIuHA Hayraa JocTaéT U3 KOMUJIKUA OAHY MOHETY. Halinure BeposiTHOCTh
TOT0, YTO OCTABILASCS B KOMUJIKE CyMMa cCOCTaBUT MeHee 60 pyOuiei.

13x

PR .
3aganue 5. Pemute ypaBHeHHe 2x= =1 Ecnu ypaBHeHue umeer 6ojee 0qHOrO KOPHS, B
OTBETE 3aMUIIUTE MEHBIINN U3 KOPHEH.

3aganue 6.

™

8B tpeyronbHuke ABC yron C pasen 90°, tgA =0,5pc=4, Haiigure AC.

3aganue 7.

\
T W) U

i i JIBa pebpa npsIMOYToJIbHOTO apasuleenuea, BBIXOAAIUE U3 OJHON
BEpIINHBIL, paBHbI 1, 2. [Inomane noBepxHocTu napamienenumnena pasta 16. Haitagure ero nua-
TOHAaJb.
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20.38
6>

3aganue 8. Haiigure 3HaueHue BoIpakeHUs
3aganue 9. 3aBrUcHMOCTH 00BEMa cripoca J(eAUHHUIL B MECSIT) HA TPOLYKIIUIO IPEAPHSTHS-
MoHOIOMHUCTa OT Lens! P (tbic. py6.) sanaercs popmyioit ¢ = 05 — SP Bripyuka npeanpustus
3a Mecs 7 (Teic. py6.) Beruncisiercs no gopmyine (p) = pq ‘Onpenenure HAMOONIBIIYIO [IEHY
P, npu KoTOpOii MecsiuHas BopyuKa (P)eocrasur 200 Thic. py6. OTBET IpUBEAUTE B THIC. PYO.

3apanme 10. Cmemanu 4 nutpa 15—mporeHTHOrO BOAHOTO pacTBOpa HEKOTOPOTO BEILIECTBA C 6
JUTPaMu 25—TIPOLIEHTHOTO BOJHOTO pacTBOpa 3TOro e BeuiecTBa. CKOJIBKO MPOLIEHTOB COCTaB-
JSCT KOHLICHTpAa U MOJTYUYUBIICTOCA paCTBopa?

= — —x2
3ananme 11. Hailiqure Touky MakcumMyMma pyHKLIUU Y= \/ 6+ 12x —x°.
(10x+7)(4 — 5x) (50x* — 5x —28) < 0.

3aganue 13. Kpacuslii kapanjam crout 18 pyouseit, cunuit — 14 pyo6useit. HyxHo KynuTh Ka-
panjamu, uMmes Bcero 499 py6ueit 1 co0aroaas JONOIHUTENBHOE YCIOBHE: YUCIO CHHUX KapaH-
Jalieil He T0JDKHO OTJIMYAThCS OT YKcia KPAaCHbIX KapaHjaaleil 0oJblie 4eM Ha ILECTb.

3ananue 12. Pemure HepaBeHCTBO:

a) Mosxno siu kynuth 30 xapanjaeii?
6) MoxHo 11 KynuTh 33 kapanjama?
B) Kakoe nanbosbIiee yncino kapanaameid MOXHO KYIHUTh?

Ki10un K KOHTpOJIbHOM padoTte Nel

1] 2 [ 3] 4 5 16/71] 8 |9]10]11 12 13

72(2000 | 8 [0,72| 5 |4|64|121|10| 5 | -3 (—c0; 2,5]U{2,8}. a) 1a; 0)
HeT; B) 33.

3] 3 |68]01|-05[8|3]|54|8121|6 (_oo; —0,7)U(—0,7; 0,8)U(O,8; +oo)_ a) n1a; 6)
Het; B) 31.

3a BemnosiHeHue 3amanus 1-11 BeictaBistiercs 0-1 Oamn
3a BemosHeHue 3aganus 12 BeictaBiasgercd 0-2 Oanna
3a BeinosiHeHue 3amanus 13 BeictaBisgerca 0-3 Oamia

Kpurepun oneHuBanus

OtmeTKa 5 BBICTABIAETCS IPU YCIIOBUH, YTO CTY/IEHT BbInoHI 91-100% 1 Habpan 14-16 Garos.
OrmeTka 4 BBICTABIAETCS [PU YCIIOBUM, YTO CTYZIEHT BbIIOMHII 76-90% 1 Habpan 12-13 Garos.
Otmerka 3 BBICTaBISIETCA [IPH YCIIOBUM, YTO CTYIEHT BbITOIHMI 60-75% 1 Habpai 9-11 Garos.
OrmeTKa 2 BBICTABISAETCS IIPU YCIIOBUM, YTO CTYZIEHT BbINOHWI MeHee 0-59 % n nabpa 0 - 8 Gauios.

KonTtpoabHnas padora Ne2
BapuanTt 1

1. Bemuucnure:
c) 35 . 3 2
) = ) (Vavie) .
2. UssectHO, uro 12% = 3. Haiigute 122%°1.
. Bremonnure neiicteus (a>0, 8>0):
V/5+1 3 3
4 \/g . 1 . \/E'l‘ m 3
Dt (mm) oo
4. CpaBuwure uncna:

(98]
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D @ a2 @7u(s2)”

5. 3anumure 6ECKOHEUHYIO MEPHOIMIECKYIO AECATHYHYIO 1po0b 0,2(7) B BHAE OOBIKHO-

BEHHOMH.
1

1 1
az+2 az-2 az+1
Ynpocture ( — — ) - —— npu a>0, a#l.

a+2az+1 a-1 az

N

Bapuanrt 2

1. Borumcnure:
2

5 .
H LI o (VaEl).

4 —_-
4 275

2. UssectHO, uro 8% = 5. Hajiqure 872,
3. Bemonuaure aeiictus (a>0, >0):

VER ab- Vb
2) () 2 g

4. CpaBnure uncina:

-3 -5
2) 77 u(077;2) (@ uB1IH”
5. 3anummre 6ECKOHEUHYIO IEPUOANYECKYIO IeCATHYHYIO 1pobb 0,3(1) B BUIE 0OBIKHO-
BEHHOM.

6. YHpOCTHTe< - xz_yz) - (%)7 pu x>0, y>0.
2

Kiroun k KOHTpoJIbHOM padoTe Ne2

3aganue 1 2 3 4 5 6
5 2
Bapuant 1 1;4 | 0,75 V5. > < | — =
P a1 18| (a—1)
14 1 1
Bapuanr 2 4;9 | 12,8 ad; -1 | <> T x4 — yZ

3a BEIIONIHEHKE 3aanus 1,3,4 BeicTaBisgercsa 0-2 Oamia

3a BeImoTHEHME 3amanus 2,5 BeicTaBisiercst 0-1 Gamr

3a BeITTONIHEHKE 3afanus 6 BeicTaBisieTcs 0-3 Oamia
Kputepun onennBanus

OrmeTka 5 BBICTABIISIETCS TPU YCIIOBHH, UTO CTYIeHT BhIOMHIT 91-100% 1 Hadpan 10-11 Gasos.
Ortmerka 4 BBICTARIISICTCSI TIPU YCIIOBHH, UTO CTY/ICHT BBINOMHIIT 76-90% 1 HaOpan 8-9 Gayuios.
Ormerxa 3 BBICTaRISETCS MPH YCIIOBUH, UTO CTYZEHT BHITONMHIT 60-75% 1 Habpat 6-7 GaruioB.
OrmeTka 2 BBICTABIBSIETCS TPU YCIIOBHH, YTO CTYZIEHT BHIOMHIIT Meree 0-59 % 1 HaOpa 0-5 Garuios.
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MUHHCTEPCTBO HAVKU U BBICLIEI'O OBPA3OBAHUS POCCUMCKOI ®EJIEPALINA
HabepexxHoyenHuHCKH HHCTUTYT (punnan) ¢enepaabHOro rocyAapCTBEHHOTO aBTOHOMHOT'O
00pa30BaTENbHOr0 YUPEKACHUS BBICIIET0 00pa30BaHuUs
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTETY
N HXeHEepHO-2KOHOMUYECKUHN KOJUIEIK

q)OHIl OLCHOYHBIX CPECACTB AJIfl TCKYHIECIr0 KOHTPOJIA YCIIEBACMOCTH
o nucuuiuiae «MaremaTuka»
Tema 2. Ctenennast pyHkumsi.
KonTpoabnas padora Ne 3

BapuanTt 1

1. HaiinguTte obnacte onpeaeneHuss QyHKIUU Y = V4 — x2.
2. M306pasute scku3 rpaduka QyHKIEH Y = X ~°.
1) BebrsicHuTE, Ha KaKUX IPOMEXYTKaX (GYHKLHUS yObIBaeT.
2) CpaBHuTE yucna:
-5 —
(%) ul; (3,2)> u (3\/?) 5.
3. Pemwure ypaBHEHHE:

DVI—x=3; 2)Vx+2=V3—-x; HNVI—x=x+1;

HV2x+5— Vx+6=1.

4. Haiigure pynkuuio, obpartayio k pynkmun y = (x — 8)~1, ykaxkure eé obmacth onpe-
JeJICHHS] 1 MHOXKECTBO 3HAYCHH.

5. Pemmure HepaBeHCTBO VX + 4 > x + 4.

Bapuanr 2
-1
1. Haiinure o6nacts onpeznenenus ynkuuun y = (x2 —9)3.
2. N306pasute 5cku3 rpaguka GyHKIUM y = x°.

1)  BeisicHuTe, Ha KaKUX MPOMEXYTKaX (DYHKITUS BO3pACTAET.
2)  CpaBHure yucna:

_ 1\~ 1\7°

sarewr () ()

3

3. Pemnre ypaBHeHue:
1) Vx—2=4; 2)V5 —x=vVx—2; NVx+1=1-x;

HV3x+1- Vx+8=1

4. Haiiute QpyHkimio, oopatayro k pynkiuu y = 2(x + 6) 71, ykaxute €€ o61acThb onpe-
JCJICHHS] K1 MHOKECTBO 3HAYCHH.
5. Pemmre HepaBencTBo Vx — 3 < x — 5.
Kirwouu k koHTpOJIbHOM padoTe Ne 3

3aganne | 1 \ 2 \ 3 | 4 |
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1
1)(=0;0) U (0; +0) . y=—+8
Bapmant 1 | [-2;2] | 2)>; > -8;-50;10 (—00: 0) 6 (0; +o0) (—4;-3)
(—0;8) U (8; +)
2
(=00;=3) | 1)(—o0;0) y=——56
Bapuant 2 | U (=3;3) | 2)<; > 18;3,5;0; 8 (_OO_O)L’J‘(O_M) (7; + o)
U (3; +) (—00; —6) U (—6; +00)

3a BeImonHeHue 3amanns 1 BeictaBisiercs 0-1 Gamn

3a BeImoHeHue 3amanus 2,4,5 seicTaBisiercs 0-2 Oaimia

3a BEINOIHEHHE 3aaHus 3 BeIcTaBisiercsa 0-4 Oamia
Kpurepun onennBaHus

OrMerxka 5 BBICTaBIAETCS MPH YCIIOBUH, UTO CTYZIEHT BhIoMHII 91-100% 1 Habpai 10-11 Gamos.
Ormerxka 4 BBICTaRISCTCS TP YCIIOBUH, YTO CTYZICHT BRITOMHIT 76-90% 1 Habpai 8-9 Garuios.
Ortmerka 3 BBICTARIISICTCS TIPU YCIIOBHH, UTO CTY/ICHT BhIONHIIT 60-75% 1 HaOpai 6-7 GayuioB.
OrMerxa 2 BBICTARISCTCS TP YCIIOBUH, YTO CTYZCHT BhIOMHIT Meree 0-59 % u Habpai 0-5 Garios.

Tema 3. IlokazaTeabHass PyHKIHA.

KonTpoabHnas padora Ne 4

BapuanTt 1
1. Pemnre ypaBHEHUE:

12_3x_ . X X —
2) (E) =25, 2)4% 4 2 —20=0.

X
2. PemmTe HepaBEeHCTBO G) > lé.
x—y =4,

3. Pemute cucreMy ypaBHEHUI { CxHY — 95

4. Pemurte HEPaBEHCTBO:
x—6 1 2 x%-1
D5 < () =L

5. Pemmre ypaBuenue 7°%1 + 3. 7% = 2¥%5 4 3. 2%,

Bapuanr 2
1. Pemmre ypaBHeHue:
1) 0,12*73 =10; 2)9*-7-3*-18=0.
X
2. Pemurte HEpaBEHCTBO (1 l) <2
5 6
3 P L(x+y=2
. Pemnre cucremy ypaBHEHUI 65+57 — 36,

4. Pemmurte HEpPaBEHCTBO:

DGR3 T>L 0 21 ;)x2_4 <1.

5. Pemmrte ypaBHenue 3¥*3 + 3¥ = 5. 2%+4 — 17 . 2%,
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Kiroun k KOHTpOJILHOM padoTe Ned

3aganue 1 2 3 4 5
Bapuant 1, o . (—0;8);
Bapuant . o . (-12; +o0);

) 1;2 | (—o0;—1) (2;0) [—2; 2] 2

3a BEINIOIHEHHE 3aanHus 2 BeicTaBisgeTcs 0-1 Oamn

3a BEIIOIHEHKE 3afanus 1, 3, 4 BeicTaBsgeTcs 0-2 Oamia

3a BEINOIHEHHE 3adaHus 5 BeIcTaBistercsa 0-3 Oamia
Kpurtepun onennBanus

OrMerka 5 BBICTaRIACTCS TP YCIIOBUH, UTO CTYACHT BhIOMHIT 91-100% 1 Hadpait 10 6asios.
Ormerka 4 BBICTARIISICTCSI TIPU YCIIOBHH, UTO CTY/ICHT BhINOMHIIT 76-90% 1 HaOpan 8-9 Gaywios.
Ormerxka 3 BBICTaRIACTCS MPH YCIIOBUH, YTO CTYZIEHT BHITONMHII 60-75% 1 Habpa 6-7 GaruioB.
OrMerxa 2 BBICTaRISETCS TP YCIIOBUH, UTO CTYZEHT BhITONHIT Meree 0-59 % u Habpai 0-5 Garios.

Tema 4. Jlorapudmudeckass pyHkuusi.
KonTtpoabsnas padora Ne §

Bapmuanr 1
1. Brruucnure:

1) log: 16; 2) 51+logs 3, 3) log; 135 — log; 20 + 2 - log; 6.
2
2. B oxHO# cucTeMe KOOpAMHAT CXeMaTHUeCKU MOCTPOUTh rpaduku pyHkuui y = log:i x u
4
1 X

y=(5)

3. CpaBuuTe yncna log: :u log: 2

24 25

4. Pemnte ypaBuenue logs(2x —1) = 2.
5. Pemure HepaBencto logi(x —5) > 1.

3
6. Pemnre ypaBuenue log,(x — 2) + log, x = 3.
7.Pemnre ypasuenue logg x + log 7 x = 14.
8.Pemure nepasenctro (logz x)?2 —2-logz x < 3.

Bapuanr 2
1. Boruucnure:
1 1\21og17
D logs— ; 2)(3) 7 3)log;56+2-log; 12 — log, 63 .
2. B ogHO# cucTeMe KOOPAMHAT CXEMAaTUYECKH MTOCTPOUTH rpaduku GyHKIud y = log, x u

y = 4%
3. CpaBHurte yncna logg g 1% nlogpol %

4. Pemnte ypaBuenue log,(2x + 3) = 3.

5. Pemnre HepasencTso logs(x —3) < 2.

6. Pemnre ypaBuenue logs(x —8) + logz;x = 2.
7.Pemure ypasuenue log zx + loggx = 10.
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8.Pemute nepasenctBo (log, x)? — 3 -log, x < 4.

Kurouu k KOHTpoJIbHOI padoTe NeS

3aganue 1 2 3 4 5 6 7
Bapuant 1 -4;15; 5 “ > 131 (5 5;) 4 64

Bapuanr 2 -3;49;7 ﬂ < 30,5 é‘;’) 9 81

3a BEITOIHEHKE 3afanus 1 BeicTaBisieTcs 0-3 Oamia

3a BEIIOJIHEHHUE 3adanus 2, 3, 4, 5 BeicraBasercs 0-1 Oamn

3a BEIIOIHEHKE 3afanus 6, 7, 8 BeicTaBisgeTcs 0-2 Oaiia
Kputepun onennBanus

OrMerka 5 BBICTaBIACTCS MPH YCIIOBUH, UTO CTY/IEHT BhIOMHII 91-100% 1 Habpai 12-13 Gamos.
Ortmerka 4 BBICTARTISICTCS TIPH YCIIOBHH, YTO CTYJICHT BhIONHIIT 76-90% 1 Hadpan 10-116amioB.
Ormerxa 3 BBICTaRIACTCS MPH YCIIOBUH, YTO CTYZIEHT BhIONMHIIT 60-75% 1 Habpait 8-9 Garios.
OrMerxa 2 BBICTARIETCS TP YCIIOBUH, UTO CTYZCHT BhIOMHIT Meree 0-59 % u Habpai 0-7 Garios.
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MUHHCTEPCTBO HAVKU U BBICLIEI'O OBPA3OBAHUS POCCUMCKOI ®EJIEPALINA
HabepexHouenHUHCKUM HHCTUTYT (pruinan) peaepasbHOro rocyAapCTBEHHOr0 aBTOHOMHOI'O
00pa30oBaTEIBHOIO YUPEXKIEHHS BBICILIEr0 00pa3oBaHUs
«Kazanckuii (IlpuBomkckuil) penepanbHblii yHUBEPCUTET

WHXeHepHO-9KOHOMUYECKUH KOJUIEIK

(I)OHII OLCHOYHBIX CPECACTB AJIA TCKYHIEIro KOHTPOJIA YCII€EBACMOCTH
o nucuuiuiae «MaremaTuka»
Tema 5. AKCHOMBI CT€peOMETPHH U UX MPOCTEHIINe CJIeICTBUSA
KonTpoasnas padora Ne 6
Bapuant 1

1. Bepmunbl tomanoit ABCM He npuHaaiexat ogHo# miockoctd. HazoBurte Bce MI0CKOCTH,
KOTOpBIE ONPEAEINAI0TCS MPSIMBIMU, IPOXOAAIIMMHU Yepe3 BepiunHbl JiomaHoii ABCM, u conep-
KaT TOJIBKO OJJHO 3BE€HO 3TOM JJOMAHOM.

2. Nanbl ABe 1mockocTu o U B u Tpu Touku A, B, M, npuuém Touka M npuHaaiexxut ooeum
IUIOCKOCTSIM, TOUYKH A U B mpuHaanexxat COOTBETCTBEHHO IUIOCKOCTSAM o U f3. BeisicHuTe, nMeror
7M1 0011Ke TOUKHU II10CKOCTh (ABM) u m1ockocTs y, IpoXosiiasi yepes JIMHUIO IEPECEUEHUS
wiockocTelt o u B u Touky E — cepenuny orpeska AB. Eciu umerot, To mokaxkure ux Ha yepTe-
xe. OOBSICHUTE CBOM OTBET.

3. Haubl nBa TpeyronbHuka ABC u ABM, He nexaimue B oaHou miockoctu. [lycts K — Touka
nepecedeHust meauan TpeyroasHuka ABC, T — cepenuna otpeska AC, P — cepenuna otpeska
BM. [lokaxwute, uro otpe3ok EK, rne E — mobas Touka orpeska TP, mpuHAAIEKHUT TUIOCKOCTH,
coxepxaieit npsamyro BM u touky T.

Bapuanr 2

1. B mockocTu o naHsl yetbipe Touku A, B, C, M Hukakue Tpu U3 KOTOPBIX HE IPUHAJJIEKAT
onHoi npsmoil. Touka K He npuHagnexur miockoctu o. HazoBuTe Bce MII0CKOCTH, KOTOPBIE
OIpEeAEIAI0TCA MPSMBIMU, IPOXOASAIIUMHU Yepe3 BepiunHbl JiomaHoii AKBCM, u copepxar
TOJIBKO OJITHO 3BE€HO 3TOU JIOMAHOM.

2. Nanbl ABe m0cKkocTu o U B u Tpu Touku A, B, M, npuuém Touka M npuHaaiexxut ooeum
II0CKOCTAM. Touka A He IPUHAJICKUT HU OAHON M3 HUX, TOYKa B MpUHAIIEKUT TIIOCKOCTH .
Briscaute, UMEIOT Ji1 00IIKME TOYKHU IIIOCKOCTh (ABM) 1 mi10CKOCTB 7y, IpOXO0Asiias yepes Ju-
HUIO NIepecedeHus IIockocTel o u  u coaepxkamas Touky A. Eciu uMeror, To mokakure ux Ha
yeprexe. OObSICHUTE CBOM OTBET.

3. Han mapannenorpamm ABDE ¢ uentpom B Touke O u TpeyroibHuk ABC, He jexaniue B o/1-
HoM mockoctu. [Iycts M — Touka nepeceuenust Meauan tpeyroiasHuka ABC, T — cepeauna ot-
pe3ka AB, P — mro6as Touka orpeska OC. Jokaxute, uro npsimas CO u otpe3ok ZM, rae Z —
natobast Touka orpeska TP, mpuHaaiexar oAHON U TOH K€ IIOCKOCTH,

Kirwouu k KOHTpoJIbHOI padoTe Ne6

3amanme Bapwuanr 1 Bapwuanr 2
1 (ACM), (ABM) (KMC), (KMB), (KMA), (AKC)
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2 ME AM
3 EK npunannexut (BMT) ZM npunamiexur (COT)

3a BeInotHeHE 3amanns 1 BeicTaBistercsa 0-2 Oauia
3a BeIIONIHEHKE 3amaHus 2 BeicTaBigerca 0-1 Oamn
3a BeIIONIHEHKE 3amaHus 3 BeicTaBigercd 0-2 Oamia

Kpurepun onennBaHus

OrMerka 5 BBICTaRIAETCS P YCIIOBUH, UTO CTYZCHT BHIOMHIT 91-100% 1 Habpar 5 Garios.
Ormerxka 4 BBICTaRISCTCS P YCIIOBUH, YTO CTYZICHT BRITONMHIT 76-90% 1 Habpan 4 Oara.
OtmMerka 3 BBICTARIISICTCS TPH YCIIOBHH, UTO CTYJICHT BhINONHIIT 60-75% 1 Habpan 2-3 Oaia.
OrMerxa 2 BBICTARIETCS TP YCIIOBUH, UTO CTYZEHT BhITOMHIWT Meree 0-59 % u Habpan 0-1 Garios.

Tema 6. IlapasieIbHOCTH NPAMBIX M IJIOCKOCTEH.

KonTpoasnas padora Ne 7

Bapuanr 1

1.

[Tnockocte, napamnensHas cropoHe AC tpeyronsHuka ABC, nepecekaer ctopony AB B
Touke A1, a croporny BC — B Touke Ci.

Hatigure A1C ,eciim AC = 12 cm,

BA1:BA=1:3.

Hanst uetsipe Touku A, B, C, D, He nexainue B 04HOM MII0CKOCTH, Touka E — cepeanna
orpe3ka AD. Ha nnydax AC u AB B3s1bI cooTBeTcTBeHHO Touku C1 1 Bl Tak, uro
ACI1:AC = 3:2, B npunaanexur orpe3ky AB1 u BB1=3cm. Ycranosure, kak pacnoso-
xenbl npsmas C1B1 u miockocts (CBD) B ipocTpancTBe, eciu U3BECTHO, yTO TouKa F —
touka nepeceyeHus npsimeix B1E u BD — nenut otpe3ok BD B oTHomenuu 1:3, cunras
OT TOuYkH B.

Jansl Tpu napayuienorpamma ABCD, ABB1A1, BCC1B1, nexaniue B II0CKOCTsIX a, 3,
Y COOTBETCTBEHHO.

A) Hoxaxwure, uro npsmas OO1, koTopas MPOXOIUT uyepe3 LEHTPHI apaljielorpaMMOB
ABBI1A1 u BCC1B1cooTBeTCTBEHHO, MapajuieiibHa MIOCKOCTH 0.

b) CymecTByet 11 Kakas-HUOYb ApyTras INIOCKOCTh, ONpeensieMas BepIInHAMH JaH-
HBIX [apajieJIorpaMMoOB, KoTopas napamiensHa npsamoit OO1? Ecnu cymectByer, To
u3zobpasure e€ Ha yeprexe. OObSICHUTE CBOIl OTBET.

Bapuant 2

1.

ITnockocts, napamnensHas cropone AC tpeyronsHuka ABC, nepecekaer ctopony AB B
Touke A1, a cropony BC — B Touke Ci.

Haiitn AC, eciin A1C1=3 cM,

BC:BCi=4:1.

2. Jansl uetsipe Touku A, B, C, D, He nexaiue B 0HOM MII0CKOCTH, Touka E — cepeanna

otpe3ka AD. Ha nyyax BC u BD B3sTbl cooTBeTcTBeHHO Touku C1 1 D1 Tak, yto
BD1:BD= 5:4, C npunagnexur orpe3ky BC1 u CC1= 1,5 cM. YcranoBurte, Kak pacro-
noxxensl ipsimast C1D1 u mnockocts (CAD) B mpocTpaHCcTBE, €CIM U3BECTHO, YTO TOYKA
F — rouka nepeceuenus npsimbix C1E u AC — nenut orpezok AC B oTHouieHuu 1:5, cuu-
Tasg oT Touku C.

. Hans! Tpu napamienorpaMmma ABCD, ADD1A1, DCCIDI, nexamue B IIOCKOCTSX a, P,

Y COOTBECTCTBCHHO.

A) Jokaxwure, uro npsmas OO1, koTopas MPOXOIUT Yepe3 LIEHTPHI NapaljieorpaMMOB

ABB1A1 u ADD1AlcooTBeTcTBEHHO, MapajljiejbHa MIOCKOCTH .
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b) CymectByer 1 Kakas-HUOyb Apyras JIOCKOCTb, ONpeienseMast BepIIMHAMU JaHHbIX
napajulesorpaMMoB, KoTopas napamienbHa npsimoit OO1? Ecnu cymectByeT, To u3o0pa-
3ute e€ Ha uepTexe. OObSICHUTE CBOM OTBET.

Ki1oun k KOHTpOJILHOM padoTe Ne7

3ananue Bapmuanr 1 Bapuanr 2
1 4 cMm 12 cm
2 napasuJiesIbHbl napasuJiesIbHbl
3

3a BeImonHenwue 3amanud 1, 2 BeictaBisiercs 0-1 Oamn
3a BEINIOIHEHNE 3aMaHns 3 BeIcTaBisiercsa 0-2 Oauia

Kputepun onennBanus
OrMerxka 5 BBICTaRIAETCS TP YCIIOBUH, UYTO CTYZEHT BhIONHIT 91-100% 1 Habpain 4 Garuia.
Otmerka 4 BBICTARTISICTCS TIPH YCIIOBHH, UTO CTYJICHT BBINONHIIT 76-90% 1 Habpan 3 Oaia.
OrMerxa 3 BBICTaRIACTCS MPH YCIIOBUH, UTO CTYZEHT BhIONMHII 60-75% 1 Habpan 2 Gara.
OrmMerka 2 BBICTARTISICTCS TIPU YCIIOBHH, UTO CTY/ICHT BhINOHIIT MeHee 0-59 % m HaOpan 1 Gamt.

Tema 7. IlepneHAUKYJISIPHOCTH NMPSIMbBIX U MJIOCKOCTEM.
KonTposbnas padora Ne 8

Bapuanr 1

1. Touka S He ne)UT B III0CKOCTH npsimoyrojasHuka ABCD u paBHOya1€Ha OT €ro BEpIIUH.
Haiinute pacctosiHue oT TOUKH S 710 IIIOCKOCTH NMPSIMOYTOJIbHUKA, €CJIM CTOPOHBI NPSAMO-
yroJibHUKa paBHbI 6 1 8 cM, a SA =13 cm.

2. Bepmuna A tpeyronbauka ABC sBnsieTcss ocHoBaHMEM nepneHaAuKyisipa AD k miocko-
CcTU TpeyrojibHuka. Jlokaxure, uro ecnu ZBDA=2CDA, to ZDBC=2DCB.

3. Touka, yajneHHas OT IIJIOCKOCTH KBaJpaTa Ha 8 cM, paBHOYJaJIeHa OT ero cTopoH. ITno-
maabp KBajpara paBua 144 cm?. Haiinure paccTOsIHUE OT JAHHOM TOYKHU IO CTOPOH KBaJpara.
4.

B

A o @

D
C

[TnockocTs o mpoxoauT uepe3 ocHoBanue AC paBHoOenpeHHoro TpeyronbHuka ABC.
BO nepnennukynsp k o, BD — BbicoTa TpeyroyibHUKa (CM. pUCYHOK).

A) Jlokaxkute nepreHaukyasipaocts npsmoir AC u muiockoctu BDO.

b) lokaxxuTe neprneHauKyaspHocTh iockocteir BCO u a.

B) Haitnure nepumerp ABC, ecniu BO =3 cm, DO = V7 em, CO =4 oM.

Bapuanr 2

1. Touka S He nexUT B IIOCKOCTH npsimoyroibHuka ABCD u paBHOyaneHa ot ero
BepinH. Haiiaute paccTosiHue OT TOKM S 10 BEPIIMH MPSIMOYTOJIbHUKA, €CITU PACCTOs-
Hue ot Touku S 10 miockoct ABC paBno 24 cm, AB =12 cm, BC =16 cm.
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2. Bepmmna A tpeyrosbHuka ABC sBisieTcs ocHOBaHUEM neprneHaukyisipa AD k
IUIOCKOCTH TpeyroiapHuka. Jlokaxure, uyto eciiu ZDBA=2DCA, To £DBC=42DCB.
3. Touka ynaneHa OT KaXa0i U3 CTOPOH KBaapaTa Ha 13 cm. /luaronans kBaapara pas-

na 10v/2 cm. Haitgure paccTosiHue OT IAaHHOW TOYKH JIO TUIOCKOCTH KBajpara.

[Tnockocth a npoxoaut yepe3 kareT AC npsimoyrosbHoro TpeyroibHuka ABC (£C =
90°), BO nepneHauKkysip K o (CM. PUCYHOK).
A) Hoxaxute nepneHaukyisipHocts npsiMmoid AC u minockoctu BOC.
b) JlokaxxuTe neprneHauKyIspHOCTh Tuiockocteir BAO u a.
B) Haiinute nepumerp ABC, ecniu AC =12 cm, CO =4 cm, BO =3 cm.
Kuroun k KoHTpOJILHOM padoTe Ne§

3amanme Bapwuanr 1 Bapwuanr 2
1 12 cm 26 cm
Hcnonb3oBaTh paBeHCTBO Tpe- Hcnonb30BaTh paBEHCTBO TPEYTOJIb-
) YTOJIBHUKOB TI0 CTOPOHE U ABYM HUKOB 110 CTOPOHE H JIBYM yTJIaM U
yIjiaM ¥ CBOHCTBO PaBHOOEIPEH- CBOMCTBO paBHOOEIPEHHOTO TPe-
HOTO TPEYTrOJbHUKA. YTOJBHUKA.
3 10 cm 12 cm
A) Ucnons3oBars TTII n npuzHak A) Ucnons3oBars TTII n npuszHak
MIEPIICHANKYIISIPHOCTH MIPSIMOH U MIEPIICHANKYIISIPHOCTH MIPSIMOH U
TIOCKOCTH; TJIOCKOCTH;
4 b) Ucnonp3oBats TTII u mpu3Hak b) Ucnonp3oBats TTII u mpu3Hak
MEPIICHINKYISPHOCTH JBYX MePIICHINKYISPHOCTH JBYX
IUTIOCKOCTEH; IUIOCKOCTEH;
B) 16 cm B) 30 cm

3a BeImonHenwue 3amanud 1, 3 BeictaBisiercs 0-1 Oamn
3a BEINONIHEHHE 3aaHus 2 BeIcTaBisiercsa 0-2 Oaiia

3a BrInoHeHue 3aganus 4 BeicTaBisiercsa 0-5 0amios
Kpurepun onennBaHus

OrMerxka 5 BBICTaRIAETCS P YCIIOBUH, YTO CTYZEHT BHIOMHIT 91-100% 1 Habpan 9 Garios.
OrMerka 4 BBICTaRISETCS P YCIIOBUH, UTO CTYZICHT BRITONMHII 76-90% 1 HaGpat 7-80arwioB.
Ormerka 3 BBICTARIISICTCS TIPU YCIIOBHH, UTO CTY/ICHT BhIOMHIIT 60-75% 1 HaOpai 5-6 Gayuios.

OrMeTxa 2 BBICTaRICTCS TPH YCIIOBUH, UTO CTYZEHT BhIToiHI Meree 0-59 % u Habpan 0-4 Gartia.

CocraBurenb
«20» depans 2020 r.

Conmarosa K. I1.




MHUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINU
HabepexHouenHUHCKUI HHCTUTYT (pruinan) peaepanbHOro rocyAapCTBEHHOr0 aBTOHOMHOI'O
00pa3oBaTEIBHOIO YUPEXKIEHHS BBICILIEr0 00pa3oBaHUs
«Kazanckuii (IlpuBomkckuil) penepanbHblii yHUBEPCUTET

NH>XeHepHO-9KOHOMUYECKUH KOJUIEIK

DoH OLIEHOYHBIX CPEACTB AJIA TEKYLIero KOHTPOJISl YCIIeBAeMOCTH
o pucuunianHae «MaTteMaTHhKa
Tema 8. /lekapTOBbI KOOPAUHATHI M BEKTOPHI B IPOCTPAHCTBE.
KonTtpoabsnas padora Ne 9

Bapuanr 1

1. Hau tpeyroasauk ABC ¢ BepuimHamu
A(11;-2;-9), B(2; 6; -4), C(8; -6; -8).
A) Haiinure xoopauHatel cepenunbl otpesku BC.
B) HaiianuTe KOOpAMHATEI 1 MOYNb BekTOpa BC.
B) Haiinure Bextop AB + BC.

2. Jlausbl Bextops! a(-3; 0; 4) u b(1; -2; 2).
A) HaiiguTte BekTOp C = %C_L — 3b.
b) Haiinure (C_l + 5) . (C_l — E).
B) Haiifute KOCHHYC yriIa MEX/y BEKTOpPaMH @ 1 b.

3. Joxaxwure, uro ueTblpexyroibHuk ABCD — napasienorpaMm, 1 HaluTe LEHTP €ro
cummetpuu, ecim A(-2; -4; 1), B(-5; -6; -1), C(4; 10; 3), D(7; 12; 5).

4. Yepes BepmnHy A k miockoctu kBaapata ABCD nposenen nepnenaukyinsip MA. Yron
mexy npsamoit MC u mockocts kBaapata pasen 45°, a MA = 4+/2 cm. Haiiyure mo-
11a/1b KBajpara.

5. TlnockocTh a U B mepecekaroTcs 1mo npsmMoit ¢. Uepes Touky M, jexaryro Ha MpsiMoH C,
B JJAHHBIX [JIOCKOCTSX MpoBeAeHbl 0Tpe3ku AM u BM, nepnesaukyaspHble NpsMOu C.
Haiigure AM, eciu AB = BM = 2 1M, a yron Mexy TockocTamu o 1 3 pasen 60°.

6. T'unorenys3a AB paBHOOeApEeHHOTO MPAMOYTOIbHOTO TpeyronbHuka ABC nexur B
TJIOCKOCTH 0. Yron Mexay miockocTamu ABC u o pasen 45°, a oproronasnbpHas npoex-

ust Tpeyronsauka ABC Ha miockocTh o mMeeT miomans 16v2 cm?. Haiinure paccros-
Hue oT Touku C 710 IIIOCKOCTH Q.

BapuanT 2

1. Jlan tpeyronsHuk ABC ¢ Bepmunamu A(11; -2; -9), B(2; 6; -4), C(14; 2; -10).
A) Haiinute xoopauHathl cepenunbl otpesku BC.
B) HaiianuTe KOOpAMHATEI M MOYNb BekTOpa BC.
B) Haiinure BexTop AB + BC.

2. Jlanwi BekTOpsI a(-2; -2; 1) u b(0; -4; 3).
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A) Haiinure BekTop € = 4a + b.
b) Haiinure (C_L + 13) . (C_L — E).

B) HaiiuTe KOCHHYC yria MeX /1y BEKTOpaMu @ u b.

W

3. Jokaxwure, yTo yeTbipexyroibHuk ABCD — napamienorpamm, 1 HallAUTE LEHTP €ro
cummetpuu, e A(-1; 4; 3), B(-3; 6; -5), C(3; 0; -5), D(5; -2; 3).

4. Yepes BepmnHy A k miockoctu kBaapata ABCD nposenen nepnenaukyminsip MA. [ua-
roHaNb KBajpaTa paBeH 2v/2 cM, a npsiMast MB HaK/IOHeHa K ITOCKOCTH KBapaTa Mo
yrinom 45°. Haiinure paccTostHEe OT TOukH M 110 TLIOCKOCTH KBAJpaTa.

5. Tlnockocth o 1  nepecekaroTcs 1o npsaMoit c. Yepes Touky M, sexaliyro Ha nIpsiMOi C, B
JAHHBIX IJIOCKOCTAX MpoBeaeHbl oTpe3ku AM u BM, nepnenaukynspHble IpsMoi C.
Otpesku AM u AB paBubl. Haitiaute ux anussl, ecnu BM =4 nM, a yron Mexay 1mioc-
KocTamu o u B pasen 60°.

6. Cropona AC paBHOCTOpOHHETO TpeyroibHuka ABC fieXut B II0CKOCTH 0, @ BepuinHa B
yziaJeHa OT 3TOi TIOCKOCTH Ha 3 cM. Yron mexay miockoctsimu ABC u o pasen 30°.
HaiiguTe nuomaas opToroHaabHOM npoekuuu TpeyroibHuka ABC Ha mi10CKOCTb .

Kirwouu k KOHTpoJIbHOI padoTe Ne9

3aganue Bapuant 1 Bapmuanr 2
1 A) (5; 0; -6) A) (8;4;-7)
b) (6;12;-4) u 14 b) (12;-4;-6) u 14
B)(-3;-4; 1) B) (3;4; -1)
2 A) c(-4,5;6;-4) A) ¢ (-8;-9,3;5)
b) 16 b)-16
1 11
B) 3 B) =
3 [Tpu nokazarenncTBE HC- [Tpu nokazarenbcTBE HC-
M0JIb30BAaTh PABEHCTBO MOJIb30BAaTh PABEHCTBO
paccTOSTHUM U KOJUIMHEAp- | PAcCTOSHHUH M KOJUTUHEeap-
HOCTb. HOCTb.
15 3:2) 1;2:;-1)
4 16 cm? 2 cMm
5 2 oM 4 oM
6 4 cMm 4 cMm

3a BEIIOJIHEHKE 3af0anus 1, 2, 3 BeicTtaBisgeTcs 0-3 0amioB
3a BEITOJIHEHUE 3afanus 4, 5 peicTaBsercs 0-1 Gan
3a BEITOJIHEHKE 3afanus 6 BeicTaBisieTcs 0-2 6amia

Kputepun onennBanus
OrmeTka 5 BBICTABIISIETCS TPU YCIIOBHH, UTO CTYIeHT BhIOMHIT 91-100% 1 Habpain 12-13 Gasos.
Ormerxa 4 BBICTaRIETCS TP YCIIOBUH, UTO CTYZCHT BHIOMHIT 76-90% 1 Habpait 10-116am1oB.
OrtmMerka 3 BBICTARIISICTCSI TIPU YCIIOBHH, UTO CTY/ICHT BhIOMHIIT 60-75% 1 HaOpan 8-9 Gayuios.
OrmeTka 2 BBICTABIISIETCS TPU YCIIOBHH, YTO CTYZIEHT BHITOHIIT MeHee 0-59 % 1 HaOpat 0-7 Gasuios.
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OEPA30BAHUS POCCUMCKOM ®EJEPALIMNA
HabepexxHouenHUHCKHI HHCTUTYT (punnan) ¢enepaabHOro rocyAapCTBEHHOTO aBTOHOMHOT'O

o

9]

00pa30BaTENbHOIO YUPEKIACHUS BBICIIETO 00pa30BaHUs
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTETY
N HXeHEepHO-2KOHOMHMYECKUHN KOJUIEIK

@DOoHJ OIIEHOYHBIX CpeacTB IJisd TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

o JUCLUIIINHE «MaTeMaTHKay

Tema 9. Tpuronomerpuueckue Gpopmyabl

KonTpouabsnas padora Ne 10
BapuanTt 1
Beruncinure:
1) cos 765° ; 2) sin 197”.

. 5
BrruucianTe sin &< , eciam cos KX = U —6m <xX< =571 .

YIpocTUTE BBIpaXKEHUE:

1) sin (« +8) +sin (x =B);  2)

3
cos(n—oc)+cos(7n+o<)

1+2-cos(—x)-sin(—«)

Pemnre ypaBHeHue:

1) 2 cosgz I+ cosx; 2) sin(g— 3x) -cos 2x — 1 = sin 3x - cos (37”— Zx) .

Jokaxxute ToxxaecTBo cos4 « +1 = %Sin4 x-(ctg x —tg «) .

Bapuanr 2

Brruucnure:

191

1) sin 765° ; 2) cos S

. -7 -5
Brruucnure cos « , ecnu sin X =0,3 u ST <L ST

YIpocTUTE BBIpaXKEHUE:

cos(37n—oc)+cos(n+o<)

1+2-sin(o< - %)-cos(—(x) '

1) cos (¢ —f) — cos (X +f3); 2)

Pewmnre ypaBHeHue:

1)2sin§=l—cosx; 2)cos(3?ﬂ+x)-cos3x—cos(n—x)-sin3x= -1.

Jokaxwure ToxkaecTBo (tgX +ctg «) (1 —cos4 x) =4sin2 .
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Kiarwoum k KoHTposIbHOI padoTe Nel(

3amganue 1 2 3 4 5
Bapuant | V2,.V3 12 ) 1 1)x=n+4mk
1 1)72)? B 1_3 Dsin2a 2)sina—c05a 2)x=4nk

3a BEI- noJ-
HEHHE Bapuant | V2,1 | o sina+cosa | 1)x=2nk 3ana-
HuA 1 2 1 )72)5 \/0'9 1| 1)2sinasinB 2) cos2a 2)x=n+2nk BEI-
cTaB- aseTcs
0-3 6amma

3a BeIIONTHEHME 3amaHus 2, 3, 4, 5 BoictaBiagercsa 0-1 6amn
3a BEITOJIHEHKE 3afanus 6, 7, 8 BeicTaBisaeTcs 0-2 Oaiia
Kpurtepun onennBanus

OtmMerka 5 BBICTARTISICTCS TIPH YCIIOBHH, UTO CTY/IEHT BhINONHIIT 91-100% 1 HaGpan 12-13 Gamios.
Or™erxa 4 BBICTaRIETCS TP YCIIOBUH, YTO CTYZCHT BHIOMHIIT 76-90% 1 Habpait 10-116am1oB.
Ortmerka 3 BBICTARIISICTCS TIPU YCIIOBHH, UTO CTY/ICHT BhIOMHIIT 60-75% 1 HaOpan 8-9 Gayuios.
OrMerxa 2 BBICTaRIETCS TP YCIIOBUH, UYTO CTYZCHT BhIToiHIT Meree 0-59 % u Habpai 0-7 Garios.

Tema 10. Tpuronomerpudeckue ypaBHeHU s
KonTpoasHnas padora Ne 11
Bapuanr 1

Pemnre ypaBHeHUs:

1 25i11x+ﬁ=[].

cos[£+£]+1=ﬂ.
5 2 4

; sin®x—2cosx+2=0.

4 sinxcosx+2sin® x = co¥ x.

3sin? x - 4sin xcosx+5cos x = 2.
5. Pemure ypaBHeHuUE:

sin 3x = c¢os 3x, [ﬂ; 4].

6. Haiinure KopHM ypaBHEHUS [PUHAMIEKALIUE OTPE3KY

N |-

X
7. Pemnte HepaBEHCTBO COS (; + 2) =

8. Pemute HepaBeHCTBO 4sin’x — 8 sinx +3< 0.
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9. Ha xakoM U3 pUCYHKOB [IOKa3aHO pELIEHHE HEPABEHCTBA: Sin X <7 ?

2) 3) 4)

Ay ]
SEANVAST

1)
e
L/

3
10. Beruucnure:  arcsin (7) + 2arctg(-1).

/

X—y==
11. PemuTte cucremy: { _ Y= )
sinx +cosy = —2.

BapuanT 2

Pemnre ypaBHeHus:

1 2c05x+y‘§=ﬂ.

sin {Zx—i]+1=ﬂ.
) 3

; cos’ x+3sinx-3=0.

4 3sin® x = 2sin xcosx + cos’ x.

5. Pemmute ypasrenye: gin® x — 2€inxcosx + cos x = 4.

gin 2x = \E COs2x

6. Halimute KOpHU ypaBHEHUS * MPUHAJICKAIIHNE OTPE3KY [_ L 5]'

7. Peminte HEpaBEHCTBO Sin G - 3) < %E

8. Pemmre HepaBeHCTBO 2 €Os° X — 3 cos X — 2> 0.

9. Ha xakoM U3 pHUCYHKOB IIOKa3aHO pEIIeHHE HEPABEHCTBA: COS X = B3 ?

1y
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2
10. Berunciure:  arcsin (7) + 0,5arctg (-3 ).

11.

Pemute CUCTCMY: {

X—y=m,

Ccosx —cosy = 2.

Kirouu k koHTpOJBLHOM padoTe Nell

3ananue 1 2 3 4 5 6 7 8 10 11
- - 11n/6 | (2nt2Ilk;
)k _1)kT e er 3 mH2nk
Bapuanr -1 2T ok | = 3E (-1) 5T < onk 4 +nK:5m | + nK:5m
1 k T4 k 2 mk | -6 -6
+ wk + K + K
3 6 4/3 | (n+2Ilk;m
= = T= T= +2mk
Bapuant an T an T | +nK:57 | + nK:5m g
2 (—1) ; + X:41Tk = 3 Z (—1) g + X:4T[k = 3 Z -6 -6
nk + 7k Tk +7nk | +nK + K

3a BeINoOIHEHUE 3a1aHus 1 BeicTaBisercs 0-3 Oamia
3a BEIIOJIHEHUE 3adanus 2, 3, 4, 5 BeicraBasercs 0-1 Oamn

3a BEIIOJIHEHKE 3afanus 6, 7, 8 BeicTaBisgeTcs 0-2 Oaiia

OrMerka 5 BBICTaBIAETCS MPH YCIIOBUH, UTO CTY/IEHT BhIoMHII 91-100% 1 Habpai 12-13 Gamos.
Ormerxa 4 BBICTaRIAETCS TP YCIIOBUH, UTO CTYZCHT BHIOMHIT 76-90% 1 Habpait 10-116am1oB.

Kpurepun oneHnBaHus

OrtmMerka 3 BBICTARIISICTCS TIPU YCIIOBHH, UTO CTY/ICHT BhIOMHIIT 60-75% 1 HaOpai 8-9 Gayuios.

OrMerxa 2 BBICTARIETCS TP YCIIOBUH, UTO CTYZCHT BhIToiHIT Meree 0-59 % u Habpan 0-7 Garios.

Bapuanr 1

1. Haiinute o0nacTh onpeaesieHns 1 MHOXKECTBO 3HAUYCHUN (PYHKIIMH Y=2COSX.

Tema 11. Tpuronomerpudeckue PyHKIHHA

KonTposbsnas padora Ne 12

2. BersacHure, siBasercs 1 QyHKIUSA y=sin X — tg X 4€THOMN, HEYETHON WK HE SIBIISIETCS HU

3. N3o00pa3ure cxemarndecku rpaguk GyHKIuU y= sin X + 1 Ha oTpe3ke [_Tﬂ, 27‘[].

4ETHOM, HU HEYETHOM.

4. Haiinute HanGombllee 1 HaMMEHbIlIee 3HaYeHHe PyHKIMU y=3 sin X - cos X + 1.

5. Iocrpoiite rpaduk pynkuuu y= 0,5 cos x — 2. [Ipu kakux 3Ha4EHUSIX X PYHKLIHS BO3-

pacrtaet? YObiBaeT?
6. HaiinuTe HAMMEHBINI TIOJIOKUTEIBHBIN TIeprol GYHKIHH Y = tg 3X.

Bapuant 2
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1.  Haiigure obymacTk onpeneaeHuss 1 MHOXKECTBO 3HaYeHUH GyHKIUK y=0,5c0sX.

2. BulacuuTe, ABNSETCA MU (GYHKIMS Y=COS X — X° USTHOM, HEUSTHOH MM HE SIBIIS-
eTCcsl HU YETHOM, HU HEYETHOM.

3.  HM3oOpa3ute cxemaTuuecku rpaduk GyHKIMH y= cos X — | Ha oTpe3ke [_7”, 27r].

o 1 ) 1 .9
4.  Haiinure HanbOonblllee U HAUMEHbLIEE 3HaUeHUE QYHKIUHU Y = 3 C0s” X — =sin“x

+1.

5. Toctpoiite rpaduk Gyakmuu y= 2 sin X + 1. [Ipu kakux 3Ha4CHUAX X QYHKIIHSI
Bo3pacraer? YObIBaeT?
6.  HalimuTe HaMMEHBIINIA MMOJOKUTEIBHBIN MEpUO ] GYHKIIUU Y = ctg 3X.

Kinroun k KOHTpoJsIbHOI padoTe Nel2

3aganue 1 2 3 4 6
Bapuant 1 (0+27k;2n+27k) Heuer 3
[-2:2]
(0+27k;2m+27k)
Bapuant 2 [-0.5:0.5] 4eT /3

3a BeiosiHeHue 3aganus 1 BeictaBiagercd 0-3 Oamia

3a BEIIOJIHEHUE 3adanus 2, 3, 4, 5 peicraBsercs 0-1 Oamn

3a BeImoTHEHME 3amanus 6, 7, 8 BeicTaBisieTcs 0-2 Oaia
Kputepun onennBanus

OtmMerka 5 BBICTARTISICTCS TPH YCIIOBHH, 9TO CTY/IEHT BhIONHIIT 91-100% 1 HaGpan 12-13 Gamios.
Ortmerka 4 BBICTARIISICTCS TIPH YCIIOBHH, YTO CTYJICHT BBIONHIIT 76-90% 1 Hadpan 10-116amioB.

Ormerxka 3 BBICTaRISCTCS MPH YCIIOBUH, YTO CTYZEHT BhIONMHIIT 60-75% 1 Habpai 8-9 Garios.

OrmeTka 2 BBICTABIBSIETCS TPU YCIIOBHH, YTO CTYZIEHT BHIOMHIIT Meree 0-59 % 1 HaOpat 0-7 Gasios.
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MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUICKOU ®EJIEPALINU
HabepexxHouenHUHCKHI HHCTUTYT (punnan) ¢enepaabHOro rocyAapCTBEHHOTO aBTOHOMHOT'O
00pa30BaTENbHOr0 YUPEXkKACHUS BBICIIEr0 00pa30BaHuUs
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTETY

N HXeHEepHO-2KOHOMHMYECKUHN KOJUIEIK

DOoH OLIEHOYHBIX CPEACTB AJIA TEKYLIero KOHTPOJISl YCIIeBAeMOCTH
o pucuunianHae «MaTteMaTHhKa
Tema 12. MHOrorpaHHuKH.

KonTposbnas padora Ne 13
ITPU3MA

Bapuant 1

1. Otpe3ok AB niuHoOM 12 cM JIEXKHUT B OAHOM U3 rpaHeld IBYrpaHHOIO yIjia U epIeHIUKYJIIs-
peH pedpy yria, npudeM Touka A JeXUT Ha pedpe AByrpaHHoro yria. Haliaure uMHy npoek-
uu otpe3ka AB Ha BTOpyIo rpaHb, €ciu IBYTpaHHBIH yrou paseH 60°.

2. OcHoBaHMe€ NPSAMON MPU3MbI — IPSIMOYTOJBHBIN TPEYTOJbHUK € KATETOM 12 CM U TMIIOTEHY-
30#t 13 cm. Haliaute mosiHyro moBepXHOCTh MPU3MBI, €clI OOKOBasi TpaHb, coAepIKalias Heu3-
BECTHBIN KaTE€T OCHOBAHUS, SIBIISIETCS KBaJAPaTOM.

3. B ocHOBaHuU NpsIMOTo Napajuiesenuneia JeKUT KBaapar. Jnaronans napauienenumneaa pas-
Ha d 1 o0pas3yerT ¢ MI0CKOCThIO O0KOBOM rpanu yroi o. Haiigure:

a) OOKOBYIO MOBEPXHOCTH Mapasljiesienunesaa;

0) TuIomaab TMaroHAJIbHOTO CEYCHUS.

Bapuanr 2

1. Otpe3ox AB nnuHoO#M 12 cM JIeXKUT B OAHON U3 IpaHell IBYIpaHHOIO yIjla, IpU4YeM Touka A
JeKUT Ha pebpe nByrpaHHoro yria. Haiinute paccrossHue oTpes3ka oT Touku B 10 BTOpoii rpanuy,
€cJIi ABYTpaHHbIN yroi paBeH 30°.
2. OcHoBaHMe NPSIMOIl IPU3MBbI — PAaBHOOEAPEHHBII TPEYTOJIbHUK, B KOTOPOM BBICOTA, IIPOBE-
JIEHHAasi K OCHOBaHUIO, paBHa 8 cM. BricoTa npusmsl paBHa 12 cMm. Haiinure nonanyro nosepx-
HOCTb NPU3MBI, €ciii 00KOBasi T'paHb, COJepaKallasi OCHOBAaHUE TPEYTOJIbHUKA, - KBaJpaT.
3. B npaBuJIbHON YeThIpEXyroibHON IpU3MeE IuaroHaib O0OKoBoOM rpanu paBHa d. /luaronans
IpU3MbI 00pa3yeT ¢ III0CKOCThI0 O0KOBOM rpanu yrou o. Haiinure:
a) OOKOBYIO TIOBEPXHOCTb IPU3MBI;
0) TIoIaaAb JUaroHaIbHOTO CEYEHUS.

Kiroun k koHTpOJILHOIM padoTe Nel3

3aganue 1 2 3
S6ok = 4 *d? *
B 1 6 150 Sina * \/CosZa,
aApUuaHT CM CMZ Sceq==2 %
d2 * \Cos2a.
SGok=a2\(3/2)
Bapuant 2 6V3 cMm 489
o —a\3/4
Kpurtepun ouenunsa- Saccia,=a HusI

Otmerka 5 BbICTaBISIETCA IIPU YCIIOBUH, YTO CTYAEHT BbITOIHMI 91-100% - permn Bee TpH 3a1a4u .
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Otmerka 4 BbICTaBISIETCA IIPU YCIIOBUH, YTO CTYIEHT BbITOIHWI 76-90% - perin Tpy 3aauu, HO B TPETh-
el 3a71a4e MPaBUIIbHO BBITIOTHIII I ITYHKT A WM ITyHKT b.

OrmeTka 3 BBICTABIIAETCS IIPU YCIIOBUM, YTO CTYZIEHT BbIIOMHWI 60-75% - pertnan 2 u3 3 3a1au.

Otmerka 2 BBICTaBISIETCS TPU YCIIOBUM, YTO CTYEHT BbIoHmI Menee 0-59 % - permn 1 3anauy u meHee.

KonTpoubsnas padora Ne 14
[TMPAMUNIIA
Bapwuanr 1

1. CtopoHa ocHOBaHMsI IPABUJIbHOM YETHIPEXYroJIbHOM NUpaMubl paBHa 4 cM, a anoge-
Ma 00pa3yerT ¢ IJI0CKOCThI0 OcHOBaHus yroa 60°. Haiigure:

a) BBICOTY MUPaAMUJIBL;

0) OOKOBYIO IMOBEPXHOCTh MMHUPAMHM/IBI.

2. OcHoOBaHME NMUPaMUIbl — IPABUIBHBIM TPEYroiabHUK. J[Be OOKOBbIE TpaHM MHUPaMUJIbI
NEPIEHIUKYJISAPHBI IIJIOCKOCTH OCHOBaHMS, a TPEThs — HAKJIOHEHA K HEH moj yriom o. Beicora
nupamuasl pasHa H. Haliqure nojiHy0 OBEpXHOCTb MUPAMU/BI.

3. bokoBble pedpa TpeyrojbHOW MUPaMuIbl B3aUMHO MEPIEHAUKYISIPHBI U paBHbI. boko-
Basi IOBEPXHOCTh NUPaMUJIbl paBHa S. HaliguTe momanb OCHOBaHUS MUPaAMUbI.

Bapuanr 2

1. BoicoTa npaBuiIbHON YETHIPEXYrOJbHOM NMUpaMUAbl paBHA 4 cM, a ee anodema oopazy-
€T C BeICOTOH yrou 45°. Halinure:

a) MJI0LAAb OCHOBAHMSI IHPaMUIbI;

0) OOKOBYIO ITOBEPXHOCTh MHUPAMHM/IBI.

2. OcHOBaHME NHUPaMUJIbl — MPABUIBHBIM TPEYroJbHUK CO CTOPOHOH a. /IBe OGOKOBbIE
I'PaHU NUPAMUJIBI IEPIECHANKYIISIPHBI INIOCKOCTH OCHOBAHHUSA, & TPEThsl — HAKJIIOHEHA K HEW I0J
yriom o. Haiinure noiaHyro NOBEpXHOCTh NUPAMUBI.

3. bokoBble pedpa TpeyroapbHONW MUpPaMUJIbl PaBHBI, a IJIOCKUE YIJIbl IIPU €€ BEPLIMHE —
npsimble. [lnomane ocHoBanus nupamuasl paBHa Q. Halinute OOKOBYIO IOBEPXHOCTh MUpPaMHU-
JIBL.

Kiarwoum k KOHTpoJIbHOI padoTe Nel4

3anaHue 1 2 3
S=1/4
Bapuant 2v3 h? (Cosa + 2sina + 1) *at2
48 - ,Torzua
1 o2 | V3(tga)? sina =3/
*aAz
Bapuant 64 h? cosa + 2sina + 1
g om’ = ( - ) | Qv3
642 | V3(tga) sina

Kputepun onennBanus

Otmerka 5 BbICTaBISIETCA IIPU YCIIOBUH, YTO CTYAEHT BbIOIHMI 91-100% - permn Bee Tpu 3a1a4u .

Otmerka 4 BbICTaBISIETCS IPU YCIIOBUH, YTO CTYIEHT BbITOIHWI 76-90% - peri Tpy 3aauu, HO B TIEPBOM
3a71a4e MPaBIIILHO BBIOIHUIT HITH ITYHKT A WM IyHKT b.

Otmerka 3 BBICTaBISIETCS TIPU YCJIOBUH, YTO CTYIEHT BbIoHm 60-75% - perman 2 u3 3 3a1au.

Otmerka 2 BBICTaBISIETCA TPU YCIIOBUM, YTO CTYEHT BbIoHMI Menee 0-59 % - permn 1 3anauy u meHee.
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Tema 13. Tesna Bpamenusi.
KonTpoubsnas padora Ne 15
TEJIA BPAILIEHUA

Bapuanr 1

1. Pangnyc mapa paBen 17 cMm. Haliqute muomanb cedeHus 1apa, YJaJIEHHOTO OT €ro
neHTpa Ha 15 cwm.

2. Tmametp ocHoBaHus nuiauHapa paseH 10 cMm. Ha paccrosHum 3 cM OT ocH LMIUMHApPA
MPOBEICHO CEUCHUE, MapalIeIbHOE OCH U uMerolee GopMy KBaapara.

Haiigure: a) miuomaas 1aHHOTO CEYCHUS;

0) TIoIIAa b OCEBOTO CEYCHUS.

3. BeicoTa koHyca paBHa H u coctaBisier ¢ oOpasyroiei koHnyca yroia o. Halnure:

a) IUIOLIAJb CEYEHUs, MPOBEACHHOTO 4Yepe3 CEPEIUHY BBICOTHI KOHYCa MapauiesIbHO
IJIOCKOCTH OCHOBAHUS;

0) miomaas CEYCHHs, MPOBEACHHOTO Yepe3 JBe o0Opasylolue, yrojl MExXAy KOTOPHIMU
paBeH f.

BapuanT 2

1. Paguyc cdepsl paBen 15 cMm. Haiinure miMHYy OKPY>KHOCTH CEUEHUS, YAAICHHOTO OT
1eHTpa cdepsl Ha 12 cM.

2. Paanyc ocHOBaHMS IWIMHIpPA, OCEBOE CEYEHUE KOTOPOTo — KBaapat, paBed 10 cm. Ha
PAcCTOSIHUU 8 CM OT OCH LIMJIMHJpa MPOBEJICHO CeUeHue, napauienbnoe ocu. Haiaure:

a) TUIONIA/Ib OCEBOT'O CEUCHUS,

0) ruIomaab TaHHOTO CEYSHUS.

3. Xopaa ocHOBaHHUs KOHYCa paBHA a M BHUJHA U3 ILIEHTpa OCHOBAHUS MOJ YIJIOM 0.
Haiinure:

a) TUIOMAJb CEYCHUs, MPOBEACHHOTO 4Yepe3 CEPEIUHY BBICOTHI KOHYCa MapauieIbHO
MJIOCKOCTH OCHOBAHUS,

0) TuIomaaL CeYSHUs, MPOBEACHHOTO Yepe3 JaHHYIO XOP1y U BEPIIMHY KOHYyCa, eCiIu 00-
pasyrolas, IpoxXoAsIasi uepe3 KOHEIl XOP/Ibl, COCTABISIET C XOPAOU yroi f3.

Kirouu k koHTpOJILHOM padoTe Ne 15

3amanue 1 2 3
BAPHAT | 647 | 6en:80en? | 0.25mhtg?p
Bapuanr 400 cm?; )

) 18w 240 o2 a’tg p/4

Kpurepun onennBaHus

Otmerka S BBICTaBISIETCS TIPU YCIIOBUH, YTO CTYAEHT BbIOMHMIT 91-100% - pernn Bce TpH 3a1auu .

Otmerka 4 BBICTaBISIETCS TIPU YCIIOBUH, YTO CTYEHT BbINOMHMI 76-90% - pern Tpy 3371241, HO B OTHOM
3aJ1a4e JIOMyIIeHa OMOKa.

Ortmerka 3 BbICTaBISIETCS IIPU YCIIOBUH, YTO CTYAEHT BbINOMHMI 60-75% - permn 2 u3 3 3a1au.

Otmerka 2 BBICTaBISIETCA IPU YCIIOBUH, YTO CTYAEHT BbIOIHWI MeHee 0-59 % - permn 1 3amauy v MeHee.
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Tema 14. O0bEéMbI MHOTOTPAHHUKOB.
KonTpoubnas padora Ne 16
OBBEMbBI MHOI'OI'PAHHUKOB

Bapuanr 1

1. OcHoBaHue NPSAMON MPU3MBI — NMPSMOYTOJBHBINA TPEYTrOJbHUK C KaTeTaMu 3 U 4 CM.
Jnaronanp OOKOBOM I'paHM, COAEpKAllEll TMIIOTEHY3y TpeyrojbHuKa, paBHa 13 cm. Haiinure
00bEM MPHU3MBI.

2. Anogema npaBUIBLHON YETHIPEXYTOJILHOM NUpaMu/bl paBHa L n oOpa3yer ¢ MmiIocKo-
CTbIO OCHOBaHUs NupaMubl yroiu o. Haliaure o6beM nupamuibl.

3. OcHoBaHMe NUpaMUAbl — NPSIMOYTOJIBHUK € YIIIOM Mexay auaroHansamu 120°. Bee 0o-
KOBBIE pebpa MUpaMiIbl paBHbI 3V2 CM M HAKIIOHEHBI K IOCKOCTH OCHOBAHHS MO yrmoM 45°.
Haiinure 06beM nupamMuib.

Bapuanr 2

1. OcHoBaHue NpsMOIl MPU3Mbl — PABHOOEAPEHHBIH TPEYroJbHUK, B KOTOPOM OOKOBast
CTOpOHA paBHa 5 CM, a BbICOTA, IPOBEJICHHAsA K OCHOBAHUIO, - 4 cM. JluaroHanb OOKOBOM IpaHH,
coJieprKalleil oOCHOBaHME TpeyroibHUKa, paBHa 10 cm. Halinute 00beM pu3MBl.

2. BokoBoe pebpo mpaBMIIBHONM YETHIPEXYTrONbHON NUpaMuAbl paBHO L M HaKkIOHEHO K
IUIOCKOCTH OCHOBAaHMS NMUpaMuAbI o yriiom o. Haliaure o0beM nupaMusl.

3. OcHOBaHME MHUpPaMUJIbI — pOMO ¢ OOJIBIION nAuaroHanbio 12 ¢cM U ocTphiM yriom 60°.
Bce nByrpanHble yribl Ipu OCHOBaHMM HHUpaMuibl paBHbl 45°. Haiiaure o0beM mupaMujsl.

Kiroun k koHTpOJILHOM padoTe Nel6

3amanue 1 2 3
Bapuaunrt 72 4.31%cos’asino

pl cm? oM’ 9V3
Bapzl T 2\?3 3v/3cos2asinal3/4 | 432

Kpurepun onennBaHus

OrmeTKa 5 BBICTABIIAETCS IPU YCIIOBUM, YTO CTYZIEHT BbIoiHWwI 91-100% - perinn Bee Tpu 3a1a4u .

OrmeTKa 4 BBICTABIIAETCS IIPU YCIIOBUM, YTO CTYZIEHT BbINOMHWI 76-90% - peri Tpy 3a1au, HO B IIEPBOH
3a/1a4€e MPaBHIGHO BBITOMHIUT W ITyHKT A WM ITyHKT b.

Ortmerka 3 BbICTaBISIETCS IIPU YCIIOBUH, YTO CTYAEHT BbINOMHMI 60-75% - permn 2 u3 3 3aau.

Otmerka 2 BbICTaBISIETCA IPU YCIIOBUH, YTO CTYAEHT BbIOIHWI MeHee 0-59 % - permn 1 3amauy u MeHee.
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Tema 16. O0bEéMbI U TOBEPXHOCTH TeJI BPAlleHUS.
KonTpouabsnas pa6ora Ne 17
OBBEMBI U ITOBEPXHOCTU TEJI BPAIIEHU A

Bapuanr 1

1. Ha paccTosHIH 4 CM OT LiEHTpa IIapa IPOBEICHO CEUCHNE, AMAMETP KOTOPOro paseH 4v5 cu.
Haiinure nomaas mOBEpXHOCTH U 00BEM IIapa.

2. Xopaa HM>KHEr0 OCHOBaHMS LIUJIMHPA paBHA a U BUAHA U3 LIEHTPA 3TOrO OCHOBAHMS MOJ YI-
aoM o. Haiinure o0beM munmHIpa, €Ciu OTPE30K, COEUHSIONIUI LIEHTP BEPXHEr0 OCHOBAHUS C
OJIHUM U3 KOHIIOB JAHHOM XOPJIbl, 00pa3yeT ¢ MIOCKOCTbIO OCHOBAaHUS Yrou f3.

3. IIpsiMOyronbHbIN TPEYrOJIbHUK C KATETOM 3 CM U IIPOTUBOJIEkKAIIUM eMy yrioM 30° Bpaiaer-
Csl BOKPYT JaHHOT0 KaTtera. HaliinTe moaHy0 IOBEPXHOCTD Teja BPALICHHUS.

Bapuant 2

1. Jlnametp cedeHus mapa, yIaneHHOro oT HeHTpa mapa Ha V5 cM, pasen 4 cM. Haiiure mio-
111a/1b TOBEPXHOCTU U 00bEM LIapa.

2. Xopaa HMKHEr0 OCHOBaHMS LUJIMHAPA PaBHA a U BUJHA U3 LIEHTPA 3TOr0 OCHOBAHMS MOJ YI-
aoM o. Haiinute OOKOBYIO MOBEPXHOCTh LMJIMHAPA, €CIU OTPE30K, COSAMHSIONINN LIEHTP BEpX-
HEro OCHOBAHMsI C CEPEIMHOM XOp/ibl, 00pa3yeT ¢ MIOCKOCTbI0 OCHOBAHUS Yroul f3.

3. [IpssMOYTOIbHBIN TPEYTOJBHUK C KATETOM 2V3cemu npuiIeXaluM K Hemy yriom 60° Bpaia-
eTcs BOKpYT Broporo kareta. Haliiute o0bem Tena BpalieHus.

Kiawoum k KoHTpoJsIbHOI padoTe Nel7

3amanue 1 2 3
Bap;‘aHT 144288 na’teP/8sin(a/p) 27n+18V3n
Bapuant . i

2 s6n36n | whsingya’ + 4b cost | 24m

Kputepun onennBanus

Otmerka 5 BbICTaBISIETCA IIPU YCIIOBUH, YTO CTYAEHT BbITOIHMI 91-100% - permn Bee Tpu 3a1a4u .

Otmerka 4 BbICTaBISIETCA IPU YCIIOBUH, YTO CTYIEHT BbITOIHWI 76-90% - peri Tpy 3a1auu, HO B TIEPBOM
3a71a4e MPaBIJILHO OTBETIUT Ha OJIHY YacTh BOIPOCA.

Otmerka 3 BBICTaBISIETCS TIPU YCJIOBUH, YTO CTYAEHT BbIomHMI 60-75% - permn 2 u3 3 3a1au.

Otmerka 2 BBICTaBISIETCA TPU YCIIOBUM, YTO CTYEHT BbIoHMI Menee 0-59 % - permn 1 3anauy u meHee.
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MUHHCTEPCTBO HAVKU U BBICLIEI'O OBPA3OBAHUS POCCUMCKOI ®EJIEPALINA

HabepexxHoyenHuHCKH HHCTUTYT (punnan) ¢enepaabHOro rocyAapCTBEHHOTO aBTOHOMHOT'O
00pa30BaTENbHOr0 YUPEKACHUS BBICIIET0 00pa30BaHuUs
«Kazanckuii (ITpuBosmkckuit) dpenepanbHbIi YHUBEPCUTETY
N HXeHEepHO-2KOHOMHYECKUHN KOJUIEIK

@DoH OLIEHOYHBIX CPEACTB AJIA TEKYLIero KOHTPOJISl YCIIeBAeMOCTH
o pucuunianHae «MaTteMaTHhKa
Tema 16. IlpousBoaHasi U €€ reoMeTpHYECKHI CMBICJI.
KonTposbnasi paGora Ne 18

Bapmuanr 1

1. Haiigute npou3BOAHYIO (PYHKIIUHU:

6
2) sz_x%; 2) (%+7); 3)e* -cosx; 4) 2

sinx’

X

2. Haiigure 3nauenue npousBogHoit dyukmun f(x) = 1 — 6 3/x B TouKe X, = 8.

3. 3Bamumure ypaBHEHHE KacaTelbHOM K rpaduky pyukuuu f(x) = sinx — 3x + 2 B Touke
Xo=0.

4. HaiiguTe 3HaYEHUs X, IPU KOTOPBIX 3HAYCHUS MTPOU3BOIHOM QyHKImMK f(X) =

> IIOJIOXKUTECJIbHBI.
x<+3

5. Haiinure Touku rpaduka Gynkuuu f(x) = x> — 3 x
HEMy napajuienbHa ocH abCIuce.
6. Haiigure npousBonuyro pyukuuu F(x) = logs(sinx) .

2 , B KOTOPBIX KaCaTCJbHasA K

Bapuanr 2

1. HaiiguTte npou3BOAHYIO0 (PYHKIIUU:
D 20— = 2) (4—3%)% 3)e*-sinx; 4)

22

3x

cosx’

. . 1 1
2. Haiigure 3HaueHue npou3BoaHON QyHkmu f(x) = 2 — 75 B TOUKE Xo = .

BanuimTe ypaBHEHHE KacaTelnbHOH K rpaduky Gpyukuumu f(x) = 4 x — sinx + 1 B Tou-
Ke Xo= 0.
4. HaiianTe 3HAYCHUS X, IPU KOTOPBIX 3HAYCHUS MTPOU3BOAHOM QyHKImMU f(X) =

OTpHULAaTCIIbHBI.
x?+8 pun

5. Haiinure Touku rpaduka gynkunu f(x) = x> + 3 x? , B KOTOPHIX KacaTelbHas K HEMY
napajuieJabHa ocu abcuuce.

6. Haiigure npoussoanyro Gyukuuun F(x) = cos(log, x) .

Kirouu k koHTpOJILHOM padoTe Nel8

| 3anaHue ‘ Bapuanr 1 ‘ Bapuanr 2
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6o+ 127+ 2) ot 2
* 2 TTE _18(4— 32)°
1 e”sin (z) + €” cos ()
e” sin (x) + € cos (x) 3"sin(z) 3%log(3)
27log (2) 2% cos(x) cos? (i) cos (x)
el el g oy
2 -0,25 4
3 Y=2-2x Y=3x-1
4 (-3;1) (-00;0) m (2;+0)
5 (0:0) m (2;2) (0:0) m (2;2)
6 cosx/(sinxIn3) -sin(log>x)(1/(xIn2)

Kpurepun onennBaHus

OrmeTKa 5 BBICTaBISAETCS MPU YCIIOBUM, YTO CTY/IEeHT BbInoHmwi 91-100% - 19-20 Garios.
OtmeTKa 4 BBICTaBIIAETCS IPU YCIIOBUM, YTO CTYIEHT BbIIOMHII 76-90% - 15-18 Garo.

OtmeTKa 3 BBICTABIIAETCS MPU YCIIOBUM, YTO CTYIEHT BbIIOHWI 60-75% - 12-14 Garno.

OtmeTKa 2 BBICTABIAETCS IPU YCIIOBUH, YTO CTY/IEHT BbInosHI Meree 0-59 % 11 6arioB u MeHee.

Tema 17. [IpuMmeHeHUe NPOU3BOIHOM K UCCIEI0BAHUIO PYHKIIUM.
KonTpouabsnas padora Ne 19

BapuanTt 1

1.
2.

Bapuant 2

I.
2.

halihe

Haiiute cranuonapHubie Touku Gynkuun f(x) = x3 — 2x% + x + 3.
Haiinure skcTpeMymbl PyHKITUH:
D f(x)=x3-2x2+x+3;2)f(x)=e*-(2x —3).
HaiiuTe IpoMeskyTKU Bo3pacTanus M yobiBanus Qpynkmuu f(x) = x3 — 2x% +x +
3.
[Mocrpoiire rpapuk pynkuuu f(x) = x> — 2x% + x + 3 mHa orpeske [—1;2].
Haiigute HauGosbllee ¥ HauMeHblIee 3HadeHus Qynkuun f(x) = x3 —2x% + x +
3
3 Ha oTpe3ke [0; E] .
Cpenu mpsSIMOYTOJIBHHKOB, CyMMa JJIMH TPEX CTOPOH KOTOPBIX paBHa 20, HalguTe
MPSIMOYTOJIBHAK HAaHOOJIBIIEH TUTOIIATH.
1

x(t) = =12 — 36> +2¢
MartepuanbHasi TOUKA JABHXKETCS MPSMOIMHEHHO 110 3aKOHY 2
(roe x — paccTosiHue OT TOYKH OTCcUeTa B METpax,  — BpeMs B CEKyHJax, U3MEpeH-
HOE C Hauaja aBmxeHus). Haitaure ee ckopocTs B (M/C) B MOMEHT BpeMeHHU ¢ = 6 C.

Haiiute cranuonapHbie Toukd Gynkuun f(x) = x3 — x2 —x+ 2 .

Haiinure sxctpeMyMbl pyHKLINHN:

D f)=x3—x2—x+2;2)f(x)= (5—4x)-e*.

HaiiiuTe UHTEpBAJIbI BO3pacTaHus U yosiBanus pynkmun f(x) = x3 — x2 —x + 2.

Hocrpoiite rpaduk pynxmuu f(x) = x3 — x% — x + 2 na orpeske [—1; 2].

Haiiiute HanGobLIee U HauMenblIee 3Havenus pynkiun f(x) = x3 — x2 —x + 2
3

Ha OTpe3Ke [—1; E]'

Haiinure pom6 ¢ HanbosbIeH mI0I1a1bio0, €CIH U3BECTHO, YTO CyMMa JUIMH €T0 Jua-

ronaneit pasua 10.
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7. MaTepI/IaHBHaH TOYKa JABUXXCTCA HpHMOHHHCﬁHO 10 3aKOHY

4 J
x(t)=—1"4+6t +5t423
(rme X — paccTrositHUE OT TOYKH OTCYeTa B MeETpax,
t— BpeMs B CEeKyHIaX, M3MEpPEHHOE ¢ Hauana ABWxeHus). Haiinure ee ckopocTh B
(M/c) B MOMEHT BpeMEHHU t =3
Kiarwoum k KOHTpoJsIbHOI padoTe Nel9

3aganue | Bapuant 1 Bapuant 2

1 1/3; 1 R

2 1)Max =1/3, min=1 2)min=0,5 1)Max =-1/3, min=1 2)max=0,25

3 T(-o051/3) m (1;+00)  [(1/3:1) 1(-005-1/3) m (1;+0)  [(-1/3;1)

4

5 Han6 npu x=3/2 y=27.8  nanm npu x=0 u x=-1 y=3 Han6 mpu x=-1.3 y=2.5 | manv pu x=1 n x=-1 y=1
6 5 n 10 npsMOYyTroJIbHUK a=5 *\/2 /2 KBapaT

7 % 59

Kputepun onennBanus
Otmerka S BBICTaBISIETCS TPU YCIIOBUH, YTO CTYAEHT BbIOMHMI 91-100% - 19-20 Gamwios.
Otmerka 4 BBICTaBISIETCS TPU YCIIOBUM, YTO CTYIEHT BbIOMHMIT 76-90% - 15-18 Gayuios.
Otmerka 3 BBICTaBISIETCS TPU YCIIOBUM, YTO CTYAEHT BbIOMHMI 60-75% - 12-14 Garuios.
Ormerka 2 BBICTaBISIETCA MPU YCIIOBUM, YTO CTYEHT BbIoHWI Meree 0-59 % 11 Gawios 1 MeHee.
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30BAHU S POCCUMCKOM ®EJEPALIMNA
Hab6epexxHouemHUHCKMI HHCTUTYT (prumrai) dpeaepalbHOro rocy1apcTBEHHOTO aBTOHOM-
HOT'0 00pa30BaTEIHHOIO YUPEIKICHUS BBICIIETO 00pa30BaAHHUS
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTETY
NHeHEepHO-2KOHOMMYECKUHN KOJUIEIK

q)OHIl OLCHOYHBIX CPECACTB AJIfl TEKYHIECIr0 KOHTPOJIA YCIIEBACMOCTH
o nucuuiuiiae «MaremaTuka»
Tema 18. Uurerpad.
Bomnpocel nu1s cobecenoBanust
KonTpoasnas padora Ne 20

BapuanTt 1
1. Jloxaxwure, uto pynkuus F(x) = 3x + sinx — e?*  apasgercs nepBoobpasHoii
Gynxkmuu  f(x) = 3 4+ cosx — 2 e** Ha Bceil UMCIOBOM MPAMOA.
2. Haiiaure nepoo6pasuyio F dynkimu f(x) = 2+/x, rpaduk KOTOpOii IPOXOIUT Ue-

pe3 TOUKy A(O; g) .

3. Bpruncnure miomans GUrypsl , n300paxEHHON HA pUCYHKE

R“

4. Haiinure momanp GUrypsl, orpaHiueHHoON npsimoid y = 1 — 2xu rpaduxom QyHK-
uu y = x? —5x — 3.
5. Beryucnure:
1

cos xdx .

O n |y

4 0 3
Df2x%dx;  2) [Gx—dx+2dr; 3) [ +20dx; 4)
1 -1 1

3
6. Berunciiure 006EM Tea, 00pa30BaHHOTO BpalieHueM (GUTYPBI, OTPAaHUYECHHOW JINHUS-
mu y=Vx, x=4, x=9, y=2.
Bapuanr 2
1. Jloxaxwure, uto pynkuus F(x) = e3* + cosx + x sBugercsa nepBooOpasHoii
Gynxmuu f(x) = 3 e3* —sinx + 1 Ha Bceil UMCIOBOI NPAMOIA.
2. Haiigure nepsoobpasuyio F pynxuuu f(x) = —3¥x, rpaduk koTopoii mpoxoaut
yepes TOUKy A (0; %)
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3. Bebruucnure miuomans GUrypsl, n300pak€HHON Ha PUCYHKE.

Y
44

3_‘.—

y=—x2+6x—5

g

‘>
5 *

4. Haiinure momanas GUTypbl, OTPAaHUYCHHON NIpsIMOH y = 3 — 2x u rpadgukoM QyHK-
uuny = x2 + 3x — 3.

5. Beruncnure:

3 0
1)jx2dx; 2) j(x2 +4x—1)dx; 3)
2 -1

w‘N'—""’""

2
(3x’ —2x)dx;  4) jsinxdx,

6. Beruncaure 00b€M Testa, 00pa30BaHHOIO BpallleHUEM (PUTYpBI, OTPAHUUYEHHON JTMHMSI-
MU y= Vx, x=1, x=9, y=1.

Kiawoum k KoHTposIbHOI padoTe Ne 20

3azanne 1 2 3 4 6
5 2v3-4%
Bapuanr 1 SBII F(x):%x\/;+% 4/3 203 3
2v3-22
Bapuanr 2 B J % + 3 11/3 57 L ’
P ' 157 6

3a BeIIONIHEHHE 3a0aHus 5 BeIicTaBisgercs 0-4 Oamia

Kputepun onennBanus

OrMerka 5 BBICTaRIAETCS MPH YCIIOBUH, UTO CTYZCHT BHIONMHIT 91-100% 1 Habpan 9 Garios.
Ormerka 4 BBICTARTISICTCS TIPY YCIIOBHH, UTO CTYJICHT BBINONHII 76-90% 1 HaOpan7-8 GayuioB.
Ormerxa 3 BBICTaRISACTCS TP YCIIOBUH, YTO CTYZIEHT BRITONMHII 60-75% 1 Habpai 5-6 GaruioB.

OtmMerka 2 BBICTARTISICTCS TIPH YCIIOBHH, YTO CTYJICHT BhINONHIIT MeHee 0-59 % u Habpan 0-4 Gara.
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30BAHU S POCCUMCKOM OEJEPALIMNA
Hab6epexxHouemHuHCKMI HHCTUTYT ((prutrai) deaepabHOro rocy1apcTBEHHOTO aBTOHOM-
HOT'0 00pa30BaTEIBHOIO YUPEIKICHUS BBICIIETO 00Pa30BaHUS
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTET

NHeHEepHO-2KOHOMMYECKUHN KOJUIEIK

q)OHIl OLCHOYHBIX CPECACTB AJIfl TEKYHIECIr0 KOHTPOJIA YCIIEBACMOCTH
o nucuuiuiae «MaremaTuka»
Tema 19. KomOunaropuka.

KonTpoasHnas padora Ne 21

Bapuanr 1
1. HaiiTu 3HaueHue BbIpaKECHUE:
12!
1) P_1o ; 2) Ag + C72 .

2. CkonbkuMH criocobamMu MOXKHO BbIOpaTh npezacenarens JKXCK u ero 3amecturens u3
20 yinenos u3 20 wienos JKCK?

3. 3Banucars pasnoxenue 6unoma (a — 2)°.

4. PemuTh OTHOCHTENbHO M ypaBHenue Co s = 8 (m + 4).

5. U3 Tpéx mocnenoBaTeNbHBIX OYKB M IPHCOCIAWHEHHOTO K HUM YETHIPEX3HAYHOTO
YHUCJia COCTABIISIIOT KOJA. BykBbI 0€3 mOBTOpEeHUs BEIOMPAIOT U3 Habopa: 0, 6, 2, 0, i,
3. Uucno 3amuceiBatoT ¢ momousto mudp 1,2,3,4,5 (uudpsl B KoJIe MOTYT MOBTO-
paThbes1). CKOJIBKO Pa3IMYHBIX KOJOB, YJOBJIETBOPSIOIIUX JAHHOMY YCIOBHUIO, MOXK-
HO COCTaBHUTh?

Bapmuanr 2

1. HaiiTu 3HaueHuE BhIpA)KEHUE:

= 2)C3 — A%

2. CxonpkuMH crioco0amMu M3 Basbl C 8 pa3iMUHBIMU KOH(ETaMu MOXKHO B34Tb 3

KOH(eThI?

3. 3anucars pasnoxenue 6unoMa (3 — x)°.

4. Pemmute oTHOCHTENBHO M ypaBHeHue A3 _; = 24 (m — 4).

S. W3 ueThIpéXx nmocnenoBareabHbIX OYKB U IPUCOEAUHEHHOTO K HUM TPEX3HAUYHOTO

YHUCiIa COCTaBISAIOT MHU}p. BykBbI (C BO3BMOXHBIM TOBTOPEHHUEM ) BEIOMPAIOT U3 Habopa:
a, e, u, o, y. Uucno 3anuchBaloT pa3HbIMU HU(pamMu, BHIOMpaeMbIMU U3 LUDP
1,2,3,4,5,6,7. CkonbKO pa3IinyHbIX MIH(POB, yIOBIETBOPSIOLUINX JAHHOMY YCIOBHIO,
MO>KHO COCTaBUTH?

Kiaroum k KOHTpoJsIbHOI padoTe Ne21

3amanwe | Bapuanr 1 Bapwuanr 2

1 1)132 2)141 1)1/720 2)26

2 380 336

3 ab = 120% + 600" - 1600% + 24002 - 1920 + 64 | x° + 5x**3 + 10x3*32 + 10x>*33 +5x*3% + 35
4 9 12

5 625 131250

Kpurepun onennBaHus

OrMerka 5 BBICTaRIAETCS MPH YCIIOBUH, UTO CTYZEHT BhIOMHIT 91-100% 1 Habpai 5 Garwios.
Ormerka 4 BBICTARTISICTCS TIPH YCIIOBHH, UTO CTYJICHT BBINONHIIT 76-90% 1 Habpan 4 Oaia.
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OrMerxa 3 BBICTaRISETCS MPH YCIIOBUH, UTO CTYZIEHT BhIOMHII 60-75% 1 Habpan 3 Gaa.
Otmerka 2 BBICTARTISICTCS TIPH YCIIOBHH, UTO CTY/ICHT BhINONHIT MeHee 0-59 % u Habpan 0-2 Gara.
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MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUICKOU ®EJIEPALINA
HabepexxHouenHUHCKHI HHCTUTYT (punnan) ¢enepaabHOro rocyAapCTBEHHOTO aBTOHOMHOT'O
00pa30BaTENbHOr0 YUPEXkKACHUS BBICIIEr0 00pa30BaHuUs
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTETY
N HXeHEepHO-2KOHOMHMYECKUHN KOJUIEIK

q)OHI[ OLCHOYHBIX CPECACTB AJIfl TEKYHIECIr0 KOHTPOJIA YCIIEBACMOCTH
IO AUCHUITIINHEC «MarteMaTuka»

Tema 20. D1eMeHTbI TEOPUU BEPOSITHOCTEH.
KonTposbnas padora Ne 22
BapuanTt 1

1. B amuke Haxoxarcs 4 Oenbix U 8 4€pHbIX 1mapoB. Hayran BeIHUMArOT OJUH U3 HUX.
Haiiti BEpOSATHOCTB TOr0, YTO BBIHYT YEPHBIN 1LIAP.

2. BeposATHOCTb BBHIUIPHIIIA 10 OJHOMY OUIIETY Xy10KEeCTBEHHOM JloTepen paBHa 8 * 10 .
HaiiTu BeposATHOCTH TOTO, YTO OAMH NMPUOOPETEHHBIM OMIIET ATON JIOTEpen OKaxercs 0e3 Bbl-
UTpBILIA.

3. B cepun ucnbiTaHui ¢ noa0pacblBaHUEM THYTOH MOHETHI 0Ka3aji0ch, 4To 9 pa3 Bbinana
pemika u 12 pa3 — opén. HaliTu OTHOCUTEIBHYIO YaCTOTY HOSIBJIICHUS OpJIa B IaHHOM CEpUU HC-
MIBITAHUMN.

4. bpoiiieHbl J1Ba UTPaJbHBIX KYOMKa — KpacHbI U 3en€Hblii. HaliTu BEpOATHOCTH TOTO,
YTO HAa KPACHOM BBIIIAJIO YUCJIIO 5, a HA 3€JIEHOM — HEYETHOE YUCIIO.

5. Hayrazg Ha3bIBaeTCsl OJHO U3 MEPBBIX BOCBMU HaTypallbHBIX 4ucel. PaccMarpuBaroTcs
coObITUs: A — Ha3BaH JenuTeNb yncia §, B — Ha3BaHO uKcIio, KpaTHOE unchy 4. Y CTaHOBUTD, B
4yéM cocToAt coObiTst A + B u AB.

6. B xopobke HaxomsaTcst 6 cuHux M 5 3enéHblx Msuel. Hayran BeiHMMaroT 3 Mmsua.
HaiinguTe BeposITHOCTh COOBITHS:

1) Bce BBIHYTBIE MSUU 3€JIEHBIE;

2) XOTs ObI OJTUH MY 3€TIEHBIM.

Bapuanr 2
l. B siuke HaxonsaTces 6 y€pHbIX U 9 KpacHbIX apoB. Hayraa BBIHUMAIOT OJIMH U3
HuX. HaliT BEpoATHOCTB TOT0, YTO BBIHYT KPACHBIH L1ap.
2. BeposATHOCTH KYIHTh GPaKOBAHHKIH COTOBBIH Teaedon pasna 7 * 10 . Haiitu

BEPOSITHOCTb MOKYNKH He OpakOBaHHOIO Tesie(hoHa 3TON MoJienu (IpU MOKYIKE OJJHO-
IO anmnapara).

3. B cepuu ucnblTaHuil ¢ noadpachiBaHMEM KHOIIKM OHa ymnasna Ha ocTpué 42 pasa u
miammMs 66 pa3. HaliTu OTHOCUTENbHYIO YAaCTOTY IaJIeHNs KHOIKY IJIAIMSI B JAHHOMN
CEpUHU UCIIBITAHUM.

4. BporieHs! ABa UrpalbHBIX KyOuKa — Oeinblil 1 u€pHblil. HaliTu BepoATHOCTH TOTO, UTO
Ha 0esloM KyOMKe BbINAO YKCII0, KpaTHOE 3, a Ha YEPHOM — 4UCIIo 6.

5. Hayran Ha3pIBaeTCs OJHO M3 IEPBBIX IEBATH HATypalbHBIX yucel. PaccMarpuBaroT-
csl cOObITHA: A — Ha3BaHO YMCIIO, KpaTHOE uKcay 3, B — Ha3BaH nenutens yucia 6.
YcTaHoBUTh, B 4éM cocTosIT coObITus A + B 1 AB.

6. B kopoOke HaxonsaTcsa 4 kEAThIX U 6 KpacHbIX Msueil. Hayraa BeiHMMaOT 3 Msua.
Haiinute BeposiTHOCTH COOBITHS:

1) Bce BBIHYTbIE MSUM KENTHIE;

2) xoTs Obl OJTMH MY KPACHBII.

Kiaroum k KOHTpoJIbHOI padoTe Ne22
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3amanne Bapwuanr 1 Bapwuanr 2
1 0,66 0,99

2 0,9995 0,9993

3 4/7 11/18

4 1/3 1/18

5

6 2/33 29/33 173029730

Tema 21. CraTucruka.
KonTposbnas padora Ne 23

BapuanTt 1

1. Nmeetcs Habop ciiy4aiiHO Ha3BaHHBIX TPEX3HAYHBIX UHCEI:
205, 329, 456, 758, 664, 927, 730, 115.
CocraButh TabnuIly pacupeneneHus 1mo yactoramM M 3HaueHUM CIly4ailHOM BETHMYMHBI
Y — uudp, BcTpeyaromuxcs B Habope. HaliTu OTHOCUTENbHYIO YaCTOTY HCIIOIb30BAHUS
B HaOope uudpsl 8.

2. IlocTpouTh MOJMIOH YACTOT 3HAYEHUN CIy4yailHOW BeIMYMHBI X, pacrpeaeneHue KoTo-

PBIX MPEACTABIECHO B TaOJIHILIE:

X

-2

-1

0

1

2

3

M

2

3

4

6

5

4

3. Haiigute pa3max, Moy, MeuaHy U cpeHee BhIOOPKH

-2,0,2,-3,-2,5.
4. Haiinute pa3zMax, MOy, MEIMaHy U CpeliHee BEIOOPKHU 3HAUEHUH CIIy4aiiHON BelIUuu-
HbI Z:
4 -3 -1 0 2 4
M 1 3 5 5 4

5. Haiiaute mucrnepcuio W cpelHee KBaIpaTHYHOE OTKJIOHEHHE OT CPEJHEro 3JIeMEHTa
BbIOOpKH -4, -1, 0, 2, 3.

1.

5421, 6072, 3946, 8307, 4571, 3156, 9824.
CocraBuTh TaOIUILYy pacrpeesICHHs TI0 YacToTaM M 3HaYeHUH Cly4ailHON BETMYHHBI Z
— uudp, Bcrpeyaromuxcst B Habope. HallTu OTHOCUTENBHYIO YaCTOTY MCIOJIb30BaHUS B
Habope 1udpsI 3.
2. TlocTpouTh MOJUIOH YacTOT 3HAYEHUM ClydyallHOM BENIMYMHBI X, paclpeaeeHue KOTo-

PBIX ITPCACTABJICHO B T8.6J'II/II_ICZ

Bapmuanr 2

NmMmeetcs H360p cnyqaﬁHo Ha3BaHHBIX IICTI;I];)éXZ%Ha‘IHbIX YUCCII:

X -3 -1 -2 0 1 2 3 4
M 1 2 4 5 3 3 1
3. Haiinure pa3max, MOy, MEAaHy U CpPEAHEE BHIOOPKU
5,-3,2,-4,2,0.
4. Haiinure pa3max, MOy, MEIMaHy U CPEIHEE BBIOOPKH 3HAUYCHUM CITydYalilHOW BEITUYH-
HbI Y:
Y -2 0 | 3 4
M 2 3 5 3 2

123




5. Haiigurte nucnepcuio M cpeHee KBAJAPATHYHOE OTKIOHEHHE OT CPEAHErO 3JIEMEHTA

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

Kiroun k KoHTpOJILHOM padoTe Ne23

3ananue Bapuant 1 Bapuanr 2
1 1/24 172

2

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

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

3a BEINIOJIHEHHKE 3aganuii 1, 2 BeicTaBisercs 0-2 Oara
3a BrInonHeHue 3aganus 4 BeicTaBisiercsa 0-4 Oamia

Kpurepun onennBaHus
OrMerka 5 BBICTaBIACTCS MPH YCIIOBUH, UTO CTY/IeHT BhIOMHII 91-100% 1 Habpat 9-10 6aswios.
Ormerxka 4 BBICTaRIACTCS TP YCIIOBUH, YTO CTYZICHT BHITONMHII 76-90% 1 Habpat 7-8 GaruioB.
Otmerka 3 BBICTARIISICTCS TPH YCIIOBHH, UTO CTYJICHT BhINONHIIT 60-75% 1 Habpan 5-6 Oamia.
OrMerxa 2 BBICTaRISETCS TP YCIIOBUH, UTO CTYZCHT BhIoNHII Meree 0-59 % u Habpain 0-4 Garta.
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MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUCKOU ®EJIEPALINA
HabepexxHouenHUHCKHI HHCTUTYT (punnan) ¢enepaabHOro rocyAapCTBEHHOTO aBTOHOMHOT'O
00pa30BaTENbHOr0 YUPEXkKACHUS BBICIIEr0 00pa30BaHuUs
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTETY

N HXeHEepHO-2KOHOMHMYECKUHN KOJUIEIK

MoH/1 O1IEHOYHBIX CPEJCTB /JIs MPOMEKYTOUHON aTTeCTAMU
110 UTOraM OCBOECHHS AUCIHUILINHDI

o mucumminHe «MaTreMaTukay
Tect Nel muis mpoBenenust AudepeHunpoBaHHOTO 3a4€Ta
I cemectp
3ananme 1

Bovibepume sepHulii omeem u 066edume KpyIckom e2o Homep (KIUKHUme Kypcopom, nOCmasbme
Kpecmux 8 HeoOX00UuMOoU Kiemoukxe).

OyHKIMS y = a* ABIsETCA

BapuaHmbl omeemaos.

1. moka3aTejbHOM;
2. norapuMHUUECKOil;
3. TPUTOHOMETPHUYECKOM;
4. CTCICHHOM.

OtserT: 1.

Onenka: IMXOTOMUYECKas; IPaBUJIbHOE BBITIOJIHEHUE 3ajaHusl OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — 0 6ayIoB.

3ananue 2

Bovibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UMOU KliemoukKe).

Oyukuus y = X" sBaseTcs:

BapuaHmbl omeemoe.

5. norapu(pMu4eckoii;
6. TPUTOHOMETPUYECKON;
7. TOKa3aTelIbLHOM;
8. CTeneHHOM.
OtBer: 4.

Onenka: AMXOTOMUYECKas!; IPaBUIIbHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpaBuibHOe — () 6aoB.
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3ananue 3

Bovibepume sepHulii omeem u 066edume KpyIckom e2o Homep (KIUKHUme Kypcopom, nOCmasbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

OyHkuus y = log 2 X ABiIseTCS:

BapuaHmbl omeemaos.

5. norapupMHUYECKON;
6. TPUTrOHOMETPUYECKON;
7. TIOKa3aTeIbHOM;
8. CTeneHHOM.
Otger: 1.

Onenka: AMXOTOMHUYECKas; IPaBUILHOE BHITIOJHEHHUE 33JaHUs OlleHHBaeTcs 1 Oamiom, a
HenpasuiibHOE — () GansoB.

3ananue 4

Bovibepume sepHulii omeem u 068e0ume Kpyickom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UuMOU Kliemouke).

Benuuuna a B BbIPpa)XCHHUH IOg a X ABJISACTCA:

BapuaHmbl omeemoe.

5. TOJ0XHUTEIBHOM M OTIMYIHOMH OT 1;
6. paBHOH -1;
7. pasHoi 0;
8. mo0oii.
Otser: 1.

Onenka: AMXOTOMUYECKas; IPaBUIIbHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpaBuibHOE — () GaoB.

3ananue 5

Bovibepume sepHulii omeem u 066edume KpyIckom e2o Homep (KIUKHUme Kypcopom, nOCmasbme
Kpecmux 8 HeoOX00uMoU Kiemoukxe).

BenuuuHa a B BeIpakeHUH y = a* ABISETCS:
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BapuaHmbl omeemoe.

5. TONOXXHUTEIbHOM;
6. paBHOM -1;
7. paBHo# O;
8. nmro6oi.
Ortser: 1.

Onenka: IMXOTOMUYECKas; IPaBUJIbHOE BBITIOJIHEHUE 3ajaHusl OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — 0 6ayIoB.

3ananue 6

Bovibepume sepHulii omeem u 068e0ume Kpyickom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UMOU KllemoukKe).

Ykaxwurte rpaduk GyHKIuu y=27.

1.
Bapuanmuvr omeemos:
2.

OrtBerT: 3.

Onenka: IMXOTOMUYECKas; IPaBUJIbHOE BBITIOJIHEHUE 3ajaHusl OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — 0 6ayIoB.

3ananue 7

Bovibepume sepHulii omeem u 068e0ume Kpyickom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UMOU Kllemouke).

VYkaxute rpapuk QyHKIUU F(%)X
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BapuaHmbl omeemoe.

Ortser: 4.

Onenka: IMXOTOMUYECKas; IPaBUJIbHOE BBITIOJIIHEHUE 3ajaHusl OlleHuBaeTcs 1 6amiom, a
HenpaBuwibHOE — 0 6ayIoB.

3ananme 8

Bovibepume sepHulii omeem u 068e0ume Kpyickom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UMOU KllemoukKe).

VYkaxute rpapuk GpyHkuuu y=logox.

BapuaHmbl omeemoe.

Ortser: 1.
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OueHka: TMXOTOMUYECKasi; TPABUIBHOE BBHIIIOJIHEHHE 331aHus olleHuBaeTcs | 6amioM, a
HenpasuibHOE — 0 OayIoB.

3ananue 9

Bovibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmux 8 HeoOX00UuMOU Kiemoukxe).

~ Jogl
VYkaxwuTte rpaduk QyHKIUU ¥~ 1°g5 X,

BapuaHmbl omeemoe.

2.

OrtBerT: 2.

Onenka: IMXOTOMUYECKas; IPaBUJIbHOE BBIMIOJIHEHUE 3ajaHusl OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — 0 6aysoB.

3ananue 10

Bovibepume sepHulii omeem u 066edume KpyIckom e2o Homep (KIUKHUme Kypcopom, nOCmasbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Jonummure npaByro yacTb GOpMyibl @' @’ = , e a>0, x u y— nmoOble

JEHUCTBUTEIILHBIC YHCIIA.
BapuaHmbl omeemaos.

5. a'-d;
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6. a’;

7. a7
8. He 3HaIO.
OrtBer: 3.

OI_ICHKaZ ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITIOJIHCHUEC 3aJaHU OLICHUBACTCA 1 6aJIJIOM, a

HenpaBuibHOE — () GaoB.

3ananme 11

Buvibepume sepuviii omeem u 006edume KpysHcKOM e2o Homep (KIUKHUme Kypcopom, Hocmagvme

Kpecmux 8 HeoOX00uMOU Kiemoukxe).

* = ,20e a>0, b>0, x — mroboe

Jonumure npaByro yactb GOopMyisl (ab
NeHCTBUTENILHOE YUCIIO.

BapuaHmbl omeemaos.

5. a*+ b

6. a b

7. (a+ b)Y

8. He 3Halo.
Orser: 2.

Ornenka: AUXOTOMHYCCKAsA, IMMPaBUJIbHOC BBIITOJIHCHUEC 3a/[aHUA OLICHHUBACTCS 1 68J'IJ'IOM, a

HenpaBuibHOE — () GaoB.

3ananme 12

Buvibepume sepuviii omeem u 066edume KpysHcKOM €20 Homep (KIUKHUme Kypcopom, nocmagome

Kpecmuk 6 HeoOX00UMOU Kliemouke).

Jonummre onpeaenenue: Ctenenpto uncna a>0 ¢ palluoOHaIbHBIM MOKA3aTENeM ¥ = —
r7ie m — LeJ0e YUCTI0, a 1 — HaTypajbHoe (7> 1), Ha3bIBA€TCS YHCIIO . Bapuan-

mbvl omeemoes.

5. Vam

6. a
7. a"
8. a°
Orser: 1.

Onenka: AUXOTOMHYCCKAsA, IMMPAaBUJIbHOC BBIITOJIHCHHUEC 3a/laHUA OLICHHUBACTCS 1 68J'IJ'IOM, a

HenpaswibHOe — () 6aoB.
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3ananme 13

Bovibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UMOU KllemoukKe).

Jlorapudmom uncna b no ocHoBanuio a (¢>0 u He paBHO 1) Ha3bIBaeTCS:

Bapuanmul omeemos:
1. noka3areib CTENEHU, B KOTOPYIO HYKHO BO3BECTH YMCIIO b, 4TOOBI MOIYUYUTH a;
2. moka3zarenb CTENEHH, B KOTOPYIO HY’KHO BO3BECTH YHCIIO d, YTOOBI MOITY4UTH b;
3. a’;
4. b°.

Ortser: 2.

Onenka: IMXOTOMUYECKas; IPaBUJIbHOE BBITIOJIHEHUE 3aaHusl OlleHuBaeTcs 1 6amiom, a
HenpaBuibHOE — 0 GaysIoB.

3ananue 14

Bovibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UMOU KllemoukKe).

UYro o6o3Hauaer 3anuck /n b
Bapuanmer omeemos:
1. mecarnunslii norapupm;
2. norapudm yucia b 1o OCHOBaHHUIO 1;
3. norapudm yucia b mo ocHoBanuto 0;
4. HaTypaJIbHBII Torapudm.
Ortser: 4.
OneHka: AMXOTOMUYECKAs; IPABUILHOE BBITIOJNHEHUE 3aIaHUs OllcHUBaeTcs 1 6amiom, a

HenpaBuibHOe — () GaoB.
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3ananue 15

Bovibepume sepHulii omeem u 066edume KpyIckom e2o Homep (KIUKHUme Kypcopom, nOCmasbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Kaxkue u3 MEPCUNCIICHHBIX MMOHSATHH TCOMCTPHU ABJIAIOTCA HCpBI/I‘-IHBIMI/I?

Bapuanmbz omeemos.

5. Jlyuy, Touka, JIOCKOCTb, TPEYTOJIbHHUK.
6. Ilpsimast, TOuKa, MJIOCKOCTb.
7. Ilmockocts, mpsiMas, J1yd, YroJl.
8. IIpoctpanctso.
Ortser: 2.

OneHka: TUXOTOMMUECKas; IPaBUJIbHOE BBIITOJHEHHE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpasuibHOe — () GaoB.

3ananue 16

Bovibepume sepHulii omeem u 068e0ume Kpyickom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UMOU KliemoukKe).

IIepecedennem AByX IIIOCKOCTEN SIBISAETCS

Bapuaﬂmbl omeenoe.

5. Touka
6. npsmas
7. OTpe3oK
8. nyu
Otser: 2.

OneHka: TUXOTOMHUECKas; IPaBUJIbLHOE BBIITOJHEHHE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpasuibHOe — () GaoB.

3ananue 17

Bovibepume sepHulii omeem u 066edume KpyIckom e2o Homep (KIUKHUme Kypcopom, NOCmasbme
Kpecmux 8 HeoOX00UuMOoU Kiemoukxe).

Ha ckoabko MHOXECTB p336I/IBaCT IMPOCTPAHCTBO JII00as MI0CKOCTh?

Bapuanmbz omeemos.
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1. Ha 1Ba

2. Ha TpH

3. Ha 4eTbIpe

4. He pa3OuBaer.

Ortser: 1.
OreHka: TMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a

HenpaBuibHOE — () GanoB.

3ananue 18

Bovibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UMOU Kllemouke).

Yto0bl 3a71aTh €IUHCTBEHHYIO MJIOCKOCTH HEOOXOIMMO
Bapuanmer omeemos:

1. nBe TOukM

2. TpU TOUYKHU

3. Tpu TOUKH, HE JieXallre Ha OJHOU mpsIMOH

4. 4eThIpe TOYKU

OtBerT: 3.
OreHka: IMXOTOMHYECKAs; TPaBUIIbHOE BBIMOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a

HenpasuibHOe — () 6aoB.

3ananue 19

Bovibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasgbme
Kpecmux 8 HeoOX00UuMOU Kiemoukxe).

CKOJIBKO TIOCKOCTEH 33/1a10T JIBE MEePECeKaroIuecs mpsmple?
Bapuanmer omeemos:
1. oIHYy MJIOCKOCTH

2. IB€ IIOCKOCTHU
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3. OECKOHEYHO MHOTO IIJIOCKOCTEN
4. He 3a7a10T

OtserT: 1.
OreHka: IMXOTOMHYECKAs; TPaBUIIbHOE BBIMOJHEHUE 3a/1aHUsl OlleHuBaeTcs 1 6amiom, a

HenpaswibHoe — () 6aoB.

3ananue 20

Bovibepume sepHulii omeem u 066edume KpyIcKom e2o Homep (KIUKHUme Kypcopom, nOCmasbme
Kpecmux 8 HeoOX00UMOU Kiemoukxe).

Uepes kakue U3 MepeIrCICHHBIX GUTYPBI MOXHO ITPOBECTH €AMHCTBEHHYIO TUIOCKOCTH?
Bapuanmer omeemos:

1. Yepe3 Tpu TOUKH

2. Yepes npsAMyIo U He JIEKAIYIO Ha Hel TOUKY

3. Uepes oTpe3ok

4. Yepes nyu

OtBerT: 2.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBIMOJHEHUE 3a/1aHUs OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — () GanoB.

3ananme 21

Bovibepume sepHulii omeem u 066edume KpyIckom e2o Homep (KIUKHUme Kypcopom, NOCmasbme
Kpecmux 8 HeoOX00UMOU Kiemoukxe).

JIBe mpsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIUMHUCS, €CITU

Bapuanmer omeemos:
1. OHU HEe UMEIOT OOIIMX TOYEK U HE JIEXKAT B OQHOM IIOCKOCTH.
2. OHHU MMEIOT JIBE OOIIHE TOYKH.

3. OHHU UMEIOT OJHY OOLIYIO TOUKY.
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4. oHM UMEIOT OECKOHEYHO MHOTO O6H_[I/IX TOYCK.

OtserT: 1.
OreHka: IMXOTOMHYECKAs; TPAaBUIILHOE BBHIMOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a

HenpaBuibHOe — () GaoB.

3ananme 22

Bovibepume sepHulii omeem u 066edume KpyIcKom e2o Homep (KIUKHUme Kypcopom, nOCmasbme
Kpecmuk 8 HeoOX00UuMOU Kiemoukxe).

Ecnu npsmas nepnesauKkyispHa K IByM IEPECEKAOIIMMCS IPSIMBIM, JIEXKAIIUM B II0C-
KOCTH, TO KaK pacllookKeHa 3Ta IpsMas [0 OTHOLIEHUIO K IIIOCKOCTH?

Bapuanmur omeemos:
1. mapasienbHa IIOCKOCTH
2. IepHeHINKYJIApHA K INIOCKOCTH
3. JIeXKUT B TNIOCKOCTH
4. mepecekaeT MmIOCKOCTh

OrtserT: 2.
OneHka: AMXOTOMUYECKas; IPABUILHOE BBINIOJHEHUE 3a1aHUs OlICHUBaeTCs 1 Oamuiom, a

HenpasuibHOE — () GanoB.

3ananme 23

Bovibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UMOU Kliemouke).

CKOJBKO MPSAMBIX, HEPIIEHANKYISIPHBIX K JAHHOM IMIIOCKOCTH MPOXOIUT Yepe3 TaHHYIO
TOYKY IIPOCTpaHcTBa?

Bapuanmer omeemos:
1. ogua
2. IBe

3. HU OIHOM
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4. 6eCKOHEYHOE MHOKECTBO

OtserT: 1.
OreHka: IMXOTOMHYECKAs; TPaBUIIbHOE BBHIMIOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a

HenpaBuibHOe — () GaoB.

3ananue 24

Bovibepume sepHulii omeem u 066edume KpyIcKom e2o Homep (KIUKHUme Kypcopom, nOCmasbme
Kpecmux 8 HeoOX00UuMOoU Kiemoukxe).

Ecnu ogHa u3 AByX IUIOCKOCTEN MPOXOIUT YEPE3 NMPSIMYIO, IEPIEHANKYISPHYIO K APYroi
IIJIOCKOCTH, TO KaK PaCIOJI0KEHbI TAKUE MIIOCKOCTH?

Bapuanmer omeemoas:
1. nmapasienbHsl
2. MepIeHIUKYIISPHBI
3. CKpenMBaoTCA
4. coBnajgarT

OrtserT: 2.
OneHka: AMXOTOMUYECKas; IPABUILHOE BBINIOJHEHUE 3a1aHUs OlICHUBaeTCs 1 Oamuiom, a

HenpasuibHOE — () GanoB.

3ananue 25

Bovibepume sepHulii omeem u 068e0ume KpyiIckom e2o Homep (KIuKHume Kypcopom, HoCmasbme
Kpecmuk 6 HeoOX00UMOU KliemoukKe).

Haiinure koopaunatel Bektopa BA, ecnu A (X, y, z), a B (x1, y1, 1)

Bapuaﬂmbl omeenoe.

: \/(X—an +(y—yp?+ (-2

5

6. (ox;ay; 0z)

7. (X=X1; y-y1; Z-Z1)

8.  xxityyitzz
Ortser: 3.
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OueHka: TUXO0TOMHUECKas; IPaBHIIbHOE BBIITOJHEHHE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpasuibHOe — () GaoB.

3ananue 26

IIpu evinonHeruy 3a0anutl ¢ KpAmKUM OMeEemom Gnuuume 8 nojie 0Jisi Omeema yugdpy, Komopast
coomeemcmayem HoMepy NPasuibHO20 OMEemd, Uil Yucio, Clo6o, NOC1e008ameibHOCHb OYKE
(cnos) unu yugp. Omeem ciredyem 3anucvieams 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumgo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
nUCamo He HYHCHO.

Haiinute 3nauenue Boipaskenns (11—/3)(11+v3)

OTtBeT:

Otser: 118.
Onenka: AMXOTOMHUYECKasl; IPAaBUILHOE BBIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpasuibHOE — () GaIoB.

3ananue 27

IIpu évinonHenuu 3a0anull ¢ Kpamkum omeemom enuwiume 6 noie 0Jisk omeema yugpy, komopas
coomeemcmayem HoOMepy NPAGUIbHO20 Omeemad, Uil YUCIo, ClL080, NOC1e008amMelbHOCHb OVKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyer uzmepenui
AUCAMb He HYHCHO.

Haiinure 3nauenne Boipaxenus 38-10—1,3-1 0?

OTtBeT:

Otset: 250.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBIMOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJIITOB.

3ananue 28

IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwiume 6 noae 0Jisk omeema yugpy, komopas
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCIo, 1080, NOCIe008ameNbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumgon08. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyer uzmepenui
NUCAMb He HYHCHO.

cu?
DHeprus 3apspkeHHoro konaeHncaropa W (B k) Beraucnsercs mo popmyne W = 7

rae C — émkocthb konaencaropa (B @), a U — pa3HOCTh NOTEHIIMAIOB HAa OOKIaIKaX
koHzeHcatopa (B B). Haiinure W (B JIx), eciu C=10"*® u U=14 B.
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OTtBeT:

Ortser: 0,0098.
Onenka: AMXOTOMUYECKas; IPaBUIIbHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpasuibHOE — 0 GaoB.

3ananue 29

IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwume 8 noae 0Jisk omeema yugpy, komopas
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameNbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumgo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
AUCAMb He HYHCHO.

Haiinure 3nauenue Boipaxenus logs7 * log,;5
Ortser:

Ortser: 1.
OueHka: TUXOTOMHMUECKas; IPaBUJIbLHOE BBIITOJHEHHE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpasuibHOE — () GaIoB.

3axanue 30

IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwiume 6 noie 0Jisk omeema yugpy, komopas
coomeemcmayem HoMepy NPAGUIbHO20 Omeemad, Uil YUCIo, ClLO080, NOCIe008amMelbHOCHb OVKE
(cnos) unu yugp. Omeem ciredyem 3anucviéamsv 6e3 npooenos u KaKkux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou oecamuyHou 3anamou. Eounuyvt usmepenuii
nUCAMb He HYHCHO.

B nikose ectb TpEXMECTHBIE TypUCTHYECKHE NanaTKU. Kakoe HauMeHbllee Yucio TaKux
[AJIaTOK HYXKHO B35Th B IIOXO0JI, B KOTOPOM y4yacTByeT 13 yenoBek?

OTtBeT:

Orser: 5.
Onenka: AMXOTOMUYECKas!; IPAaBUIIbHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpasuibHOe — () 6aoB.

3ananue 31

IIpu évinonHenuu 3a0anull ¢ Kpamkum omeemom enuwiume 6 noae 0Jisk omeema yugpy, komopas
coomeemcmayem HoOMepy NPAGUIbHO20 Omeemad, Uil YUCIo, ClL080, NOC1e008amelbHOCHb OVKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeon08. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyer uzmepenui
AUCAMb He HYHCHO.

logs11'S

Haiinute 3naueHne BBIpa)KEHUS ————.
3logs11

OTtBeT:
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OtBerT: 5.
OreHka: IMXOTOMHYECKAs; TPaBUIIbHOE BBIMOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — () GanoB.

3ananme 32

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM 0meemom enuuiume 6 noje 0is omeema Yyugpy, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, o080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo O0ONOIHUMENbHBLX
cumeo.108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou sanamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Haiinute log,(a?b3) ecnu log,b = —2
Orser:

OrtserT: 4.
OreHka: AMXOTOMUYECKas; IPABUILHOE BBITIOJHEHUE 3a1aHHs OlICHUBaeTCs 1 Oamiom, a

HenpasuibHOE — () GanoB.

3ananme 33

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM 0Omeemom enuuiume 6 noje 0is omeema Yyugpy, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameNbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumso108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Haiinure mymnay otpeska AB , ecniu A(1;0;2), a B(1;4;5)
Orser:

OtBerT: 5.
OreHka: IMXOTOMHYECKAs; TPaBUIIbHOE BBIMOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a

HenpasuibHOe — () 6aoB.

3ananue 34

IIpu evinonHeruu 3a0anutl ¢ KpAmKumM OmMeemom Gnuuume 8 nojie 0Jisi Omeema yugdpy, Komopast
coomeemcmayem HomMepy NPasuibHO20 OMEemd, Uil Yucio, Clo6o, NOC1e008amelbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u KaKkux-1ubo 0ONOIHUMENbHBLX
cumeo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
RUCAmb He HYIHCHO.

Haiinure mymnay Bektopa a(6;-8;0).
Ortser:

Otsert: 10.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBHIMOJHEHUE 3a/1aHUsl OlleHuBaeTcs 1 6amiom, a

HenpaswibHOe — () 6aoB.
3aganue 35
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IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwiume 6 noie 0Jisk omeema yugpy, komopas
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOJIHUMENbHBLX
cumgo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyer uzmepenui
nUCAMb He HYHCHO.

Pemmnte mepasencteo 67 < 216.
Otser:

Ortser: (— 0;3).
Ornenka: IMXOTOMUYECKasi; IPaBUIILHOE BHINOJIHEHUE 3a/JaHus OlleHuBaeTcs 1 6anom, a
HenpapuibHoe — 0 6aIoB.

3ananue 36

Ilpu evinonnenuu 3a0anuti ¢ KpamKumM 0meemom enuuiume 6 noje 0is omeema Yyugpy, KOmopast
coomeemcmeyem HOMepy NPAGUIbHO20 OMeemad, Ul YUcio, Clo8o, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou sanamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Coipok ctout 18 py6ueii. Kakoe HanbobIee 4uCiio CBIPKOB MOXKHO KYITHTh
Ha 190 pyOueii?
Otser:

Otsert: 10.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBHIMOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a

HenpaBuibHOE — () 6aoB.

3ananue 37

IIpu evinonHenuu 3a0anutl ¢ KpAmKumM Omeemom Gnuuume 8 nojie 0Jisi Omeema yugdpy, Komopast
coomeemcmayem HoMepy NPasuibHO20 OMEemd, Uil Yucio, Clo60, NOC1e008amelbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u KaKkux-1ubo 0ONOIHUMENbHBLX
cumeon08. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
RUCAmb He HYIHCHO.

Haiigure 3HaYeHnue Boipakenus V2032,
OTBeT:

OtBet:24.
OreHka: IMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJIITOB.

3ananue 38

Ipu evinoanenuu 3a0anutl ¢ KpAmKumM Omeemom nuwume 8 noie 0 omeema yugdpy, Komopasi
coomeemcmayem Homepy NPAsUIbHO20 OMEemd, UlU YUCTO, CN080, NOCIe008aAmMeNbHOCMb
oyKe (cnos) unu yugp. Omeem ciedyem 3anucviéams 6e3 Npooenos u Kakux-iubo 0OnoaHu-




MEeNbHbIX CUMBONI08. JIpOOHYI0 yacmeb omoensiinme om yeiou O0ecamuyHou 3anamou. Eounuyv
U3MepeHuti NUCamv He HYHCHO.

[Toxapuyto nectHuly ainHOM 10 M npucTaBuiv K OKHY 1oMa. HUKHUM KOHEIl IECTHUIIBI
OTCTOUT OT CTeHBI Ha 6 M. Ha kakoit BbICOTE€ HaXOAUTCSI BEPXHUM KOHEII JieCTHULIBI? OTBET Aaii-
T€ B METpax.

OTtBeT:

Orger: 8.
Onenka: AMXOTOMHUYECKasl; IPAaBUILHOE BBIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpasuibHOE — () 6aoB.

3ananue 39

IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwiume 6 noae 0Jisk omeema yugpy, komopas
coomeemcmeyem HOMepy NPAGUIbHO20 OMeemad, Ul YUCio, 1080, NOC1e008ameNbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeon08. /[pobHyto uacms omoensime om yeiou 0ecamuyHol 3anamou. Eounuyel uzmepenui
NUCAMb He HYHCHO.

Haiinute xopens ypaBHenus logs(2x—5)=2.
Ortser:

Ortser: 7.
OreHka: TMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJIITOB.

3ananue 40

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM Omeemom enuuiume 6 noje 0is omeema yugpy, KOmopasi
coomeemcmeyem HoMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Kaxxnomy w3 4eTblpéXx HEpaBEHCTB B JIEBOM CTOJOLIE COOTBETCTBYET OJHO

nu3 pCH_IeHI/Iﬁ B IIpaBOM CTOJI6I_IC. YcTaHoBUTE COOTBETCTBUE MCKAY HCPAaBCHCTBAMU U UX

PCIICHHUSIMH.
HEPABEHCTBA PELLIEHUA
A) logx>1 1) O<x<§
B) logx<-1 2) x>%
B) logx>—1

3) 0<x<2
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) logx<1 4) x>2

OTtBeT:

Otset: A-4 ,b-1, B-2,T'-3

OneHka: TUXOTOMHYECKas; IPaBUJIbHOE BBIITOJHEHHE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpasuibHOE — () GaoB.

3ananue 41

IIpu evinonHeruy 3a0anutl ¢ KpAmKUM OmMeEemom Gnuuume 8 nojie 0Jisi Omeema yug@dpy, Komopast
coomeemcmayem HoMepy NPasuibHO20 OMEemd, Uil YuUcio, Clo80, NOC1e008amelbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumgo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
nUCamo He HYHCHO.

Pemurte ypaBHenue v5x + 11=4 .

OTtBeT:

OtBerT: 1.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBHIMOJHEHUE 3a/1aHUsl OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — () GanoB.

3ananme 42

Ilpu evinonnenuu 3a0anuti ¢ KpamKumM Omeemom enuuiume 6 noje 0is omeema Yyugpy, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameNbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOJIHUMENbHBLX
cumeo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
AUCAMb He HYHCHO.

Ka}K)IOMy n3 IICTI)I];)éX HCPABCHCTB B JICBOM CTOJ'I6I_IC COOTBCTCTBYCT OZIHO
n3 pCIHCHI/Iﬁ B IIpaBOM CTOJ'I6I_[€. Y cTaHOBUTE COOTBETCTBUE MCKAY HCPAaBCHCTBAMHU H UX

pELICHUSIMU.
HEPABEHCTBA PELLIEHUS
A) 22 ) x>1
B) 0,52 2) x<I
B) 0,5'<2 3) x<—1
) 2<2 4) x>-1
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OTtBeT:

Otset: A-1 ,b-3, B-4,I'-2.

Onenka: AMXOTOMHUYECKas; MPaBUILHOE BHITIOJHEHHUE 3aJaHUs OlleHUBaeTcs 1 Oaiom, a
HenpaBuibHOE — () GanoB.

3ananme 43

Ilpu evinonnenuu 3a0anuti ¢ KpamMKuM 0meemom enuuiume 6 noje 0is omeema yug@py, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem ciredyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cume0.108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou sanamou. Eounuywvt usmepenuii
AUCAMb He HYHCHO.

Ka}K)IOMy n3 IICTI)I];)éX HCPABCHCTB B JICBOM CTOJ'I6HC COOTBCTCTBYCT OZIHO
nus3 pCI_HeHI/Iﬁ B ITpaBOM CTOJI6LI€. Y cTaHOBUTE COOTBETCTBHUE MCKAY HCPABCHCTBAMU U UX

pPELICHUSIMU.
HEPABEHCTBA PEIIEHWA
A) (x—1)*(x—4)<0 1) (—oo;1)U4;+o0)
B) 10 2) (1;4)u4;+0)
x—4
B) (x—1)(x—4)<0 3) (—oo; DUl ;4)
4) (1;4
I (x—4)? ~0 ) ( )
x—1
Ortser:
OtBet: A-3 ,b-1,B-4,T-2
OreHka: TMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJIITOB.
3ananue 44

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM Omeemom enuuiume 6 nojie 0is omeema yug@py, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou sanamou. Eounuywvt usmepenuii
AUCAMb He HYHCHO.

2. Haiimure KopeHs ypaBHeHus 2 2X~39)=2 X2,

OTtBeT:
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OrtBerT: 4.
OreHka: IMXOTOMHYECKAs; TPAaBUIIbHOE BBIMOJHEHUE 3a/1aHUsI OlleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJLITOB.

3ananue 45

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM 0meemom enuuiume 6 noje 0is omeema Yyugpy, KOmopasi
coomeemcmeyem HOMepYy NPAGUIbHO20 Omeemad, Ul YUCIo, 1080, NOC1e008ameNbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo.108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou sanamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Yenosek, pocT KOTOPOro paseH 1,6 M, CTOMT Ha paccTOSIHUM 17 M OT ynuuHOTro (poHaps..
ITpu TOM JUIMHA TeHU YenoBeKka paBHa 8 M. OnpezenuTe BEICOTY GoHaps (B METpax).

Y
E '-M-_-q
--_\__\-‘~
? TT—
b-x-—\_. i
| A — J1.6m
I ' >
17m &M
OrTBer:
OrtBer: 5.

Onenka: AMXOTOMUYECKasi; MPaBUILHOE BHITIOJHEHHUE 33JaHUs OlleHHBaeTcs 1 Oamiom, a
HenpasuibHOE — () GansoB.

3ananue 46

Ilpu evinonnenuu 3a0anuti ¢ KpamKumM Omeemom enuuiume 6 noje 0is omeema Yyugpy, KOmopast
coomeemcmayem HoMepy NPAGUIbHO20 Omeemad, Uil YUCIo, ClL080, NOC1e008amMelbHOCHb OVKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Ha xoopaunaTtHo# npsiMoit oTMeueHbl Touku A, B, C u D.

A B C
et —

-3 -2 -1 0 1 2 3
Yucino m paBHO V2.

o

YcTaHOBUTE COOTBETCTBHE MCKAY YKa3aHHbIMU TOYKAMH U YU CJIAMU B IIPaBOM CTO.H6I_IC, KOTO-
pbI€ UM COOTBCTCTBYIOT.
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TOYKH HYUCJIA

A 1) 2m-5
B 2) m

C 3) m-1
D 4) —1/m

Brummre B mpuBeIEHHYIO B OTBETE TAOIHILY MO KaXK0i OYKBOW COOTBETCTBYIOIIUI YHCITY
HOMED.

OTtBeT:

OtseT: A-1, B-4, C-3,D-2.

Onenka: AMXOTOMUYECKas; IPAaBUIIbHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpaBuibHOE — () GaoB.

3ananue 47

IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwiume 6 noae 0Jisk omeema yugpy, komopas
coomeemcmayem HoMepy NPAGUIbHO20 Omeemad, Uil YUCo, Cl080, NOC1e008amelbHOCHb OVKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
AUCAMb He HYHCHO.

Haiinute log,(a?b3), ecnu log,b = —2.
Orser:

OrtBerT: 4.
OreHka: IMXOTOMHYECKAs; IPaBUIILHOE BBIMOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a

HenpaBuibHOe — () 6aoB.

3ananue 48

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM Omeemom enuuiume 6 noje 0is omeema Yyug@py, KOmopasi
coomeemcmeyem HoOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 080, NOC1e008ameNbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeon08. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
AUCAMb He HYHCHO.
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IInan MmecTHOCTH p336I/IT Ha KJIICTKH. Kamz{aﬂ KJICTKa

ob6o3nauaer kBagpar 1 m x 1 M. Haligure momanas

y4acTKa, BBIIETIEHHOTO Ha TuiaHe. OTBeT aaiite /

B KBAJPAaTHBIX METPAX. / \
OrTBer:

OrTBer: 9.

Onenka: AMXOTOMUYECKas; IPaBUIILHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oaiom, a
HenpaBuibHOE — () GaoB.

3ananue 49

Ilpu evinonnenuu 3a0anuti ¢ KpamMKUM 0meemom enuuiume 6 noje 0is omeema Yyugpy, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Uil YUcio, Clo8o, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeon08. /[pobHyto uacms omoensime om yeiou 0ecamuyHol 3anamou. Eounuyel uzmepenui
AUCAMb He HYHCHO.

Haiinyte 3HaueHue BLIPAKEHUS I nmpu m=64
P W ¥ ” 1P '

OrTBer:

OrTBer: 4.

Onenka: AMXOTOMUYECKas; IPABUIILHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpaBuibHOE — () 6aoB.

3axanue 50

IIpu evinonHeruu 3a0anutl ¢ KpAmMKUM OMeEemom Gnuuume 8 nojie 0Jisi Omeema yug@dpy, Komopast
coomeemcmayem HomMepy NPasuibHO20 OMEemd, Uil Yucio, Clo6o, NOC1e008amelbHOCHb OYKE
(cnos) unu yugp. Omeem ciredyem 3anucviéams 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeon08. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
RUCAmb He HYIHCHO.

Haiigure 3HaueHne Beipaxkenus logsV 3%

OTtBeT:

OtBerT: 2.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/1aHUsl OlleHuBaeTcs 1 6amiom, a

HenpaswibHOe — () 6aoB.
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Kputepuu onenuBanus:

OneHka «Heym» | «¥YmoB» | «Xopomo» | «OTIMYHO»
B npouenrax 0-59% 60-75% 76-90% 91-100%
KosnnyectBo 6ajiioB 0-29 30-35 36-45 46-50
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MHUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA
HabepexxHouenHUHCKHI HHCTUTYT (punnan) ¢enepaabHOro rocyAapCTBEHHOTO aBTOHOMHOT'O
00pa30BaTENbHOr0 YUPEXkKACHUS BBICIIEr0 00pa30BaHuUs
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTETY

N HXeHEepHO-2KOHOMHMYECKUHN KOJUIEIK

MoH/1 O1IEHOYHBIX CPEICTB /JI5 MPOMEKYTOUHON aTTeCTAMHU
110 UTOraM OCBOECHHS AUCIHUILINHDI

o gucuuiuinae «MaremaTukay
Tect Ne 2 niist npoBeAeHUs SK3aMeHa
2 cemecTp

3ananme 1
Buvibepume 6epuviii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, noCmagbme

Kpecmuk 6 HeobX00uMou Kiemouke)

K IMMpaBUJIbHBIM MHOT'OI'paHHUKAM OTHOCATCA:
Bapuaﬂmbz omeenoe.

1) npaBUIIBHBII TeTpasap;

2) ky0 u goaeka’ip;

3) OKTa’ap U UKOCAIIP;

4) BCEe OTBETHI BEPHHBI.
OrTBerT: 4
OrneHka: TUXOTOMUYECKAsl; MPAaBUIILHOE BBITIOJIHEHHUE 3a/IaHUs OlleHUBaeTcs 1 OamioMm, a Henpa-
BUILHOE - () 0alIoB.

3ananue 2
Buvibepume 6epuviii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00uMoul Kiemouke)

BricoTa 60x0BOI I'paHH HpaBHHbHOﬁ nrupamMuibl, IPOBCACHHAA U3 €€ BCPIUIMHBI, HA3bIBACTCA:
Bapuamnw omeemos.

1) MenuaHnoii;
2) anoheMoii;
3) meprneHauKyISIPOM;
4) OUCCEeKTPUCOH.
Otser: 2
OrneHka: TUXOTOMHYECKast; IPABHILHOE BBITOJIHEHUE 3a/IaHUs OlleHNBaeTcs 1 6amiom, a Henpa-

BriibHOE - () OayUIOB.

3ananue 3
Buibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, noCmagobme

Kpecmuk 8 HeoOX00uMoU Kiemouke)
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Kakoii ¢hurypoii siBnsieTcsi ceueHue mapa miockocTbio?
Bapuanmer omeemos:

1)oTpe3kom;

2)OKpYKHOCTbIO;

3)xkpyrom;

4)chepot.
Otser: 3
OreHKa: TUXOTOMUYECKAst; MPABHIILHOE BBITIOJIHEHUE 3a/1aHUs OIICHUBaeTcs 1 Oayuiom, a Herpa-
BUJIbHOE - () GaJIOB.

3ananue 4
Buvibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, noCmagobme

Kpecmuk 6 HeobX00uMou Kiemouke)

B dopmyie V=§1t R?  V-00BéMm

Bapuanmbz omeemos.

1)mapa;

2)KoHyca;
3)uunuuapa;
4)111apoBOro CEeKTOpAa.

OrtBer: 1
OrneHka: TUXOTOMUYECKAsl; MPAaBUIILHOE BBITIOJIHCHHUE 3a/IaHUs OlleHUBaeTcs 1 Oamiom, a Henpa-

BWIbHOE - 0 0aJUIOB.

3ananue 5
Buvibepume 6epuviii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, noCmagbme

Kpecmuk 6 HeobX00uMou Kiemouke)

OCeBBIM CEUCHHUEM MUJIMHAPA ABJIACTCA KBaJApaT, €CIN
Bapuaﬂmbl omeemos.

1)oOpa3yromias paBHa paauycy;
2)o0pasyronias NepreHAUKYIsSIpHa MII0OCKOCTA OCHOBAHUS;
3)oceBoe cedeHue Beeria KBajpar;
4)o0pa3yromias paBHa JUAMETPY.
Otger: 4
OrneHka: TUXOTOMHYECKAs; IPABHILHOE BBITOJIHCHUE 3a/IaHUs OlleHUBaeTcs 1 Oamiom, a Henpa-

BribHOE - () OayUIOB.

3ananue 6
Buibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, noCmagobme

Kpecmuk 8 HeoOX00uMOoU Kiemouke)
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[TpousBoaHas pyHkuM y = X" paBHa:
Bapuanmur omeemos:
)y =nx";
2)y’ = (n+2)x""2
3)y' = (n+2)x"";

4)y =nx™!.

Ortser: 4
OrneHka: TUXOTOMHYECKAs; IPABHILHOE BBITOJIHEHUE 3a/IaHUs OlleHUBaeTcs 1 6amiom, a Henpa-
BwibHOE - () OayUIOB.

3ananue 7
Buvibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, noCmagobme

Kpecmuk 8 HeoOXo0uMoul Kiemouke)

[TpousBoaHas pyHkuu y = a* paBHa:

Bapuaﬂmbl omeenoe.

)y =a*"In a;
2)y' =a*"lga;
3)y' =a*%In a;
4)y' =a*In a.

OrtBet: 4
OrneHka: TMXOTOMUYECKAsl; MPAaBUIILHOE BBITIOJIHECHHUE 3a/IaHUs OlleHUBaeTcs 1 OamioMm, a Henpa-
BWIbHOE - 0 0aJUIOB.

3ananue 8
Buvibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagobme

Kpecmuk 8 HeoOX00uMoU Kiemouke)

[TpousBoHas pyHKIUH y = tg X paBHa:
Bapuanmur omeemoa:
1)y’ = 1/sin® x;
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2)y' = 1/sin’ x;
3)y’ = 1/cos® x;

4)y' = 1/cos” x.

Ortser: 4
OreHka: TUXOTOMHYECKAs; PABUJILHOE BBIMOJIHEHUE 3a/IaHuUs OlleHUBaeTCs 1 0auiom, a Henpa-
BUWIbHOE - 0 0aJUIOB.

3ananue 9
Buvibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, noCmagbme

Kpecmux 8 HeoOXo0uMoU Kiemouke)

[TpousBoanas pynknuu y = log 2 X paBHa:
Bapuanmer omeemos:
ly' = 1/x;
2)yy' =1/(x:lne);
3)y' = l/(x-1g 100);

4)y' = 1/(x-In a).

OrtBet: 4
OrneHka: TUXOTOMUYECKAsl; MPAaBUIILHOE BBITIOJIHCHHUE 3a/IaHUs OlleHUBaeTcs 1 OamioMm, a Henpa-
BribHOE - () OayUIOB.

3ananue 10
Buvibepume 6epubiii omeem u 006edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeoOXo0umMoul Kiemouke)

[IpousBonHas ¢pyHkuu y = In X paBHa:
Bapuanmur omeemos:
ly' = 1/x;
2)y' = 1/(x-In 10);
3)y' = l/(x-1g 100);

4)y' = 1/(x-1ge).
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Ortser: 1
OrneHka: TUXOTOMHYECKAs; TPABHILHOE BBIITOJIHEHUE 3a/IaHuUs OlleHUBaeTcs 1 6amiom, a Henpa-

BwibHOE - () OayUIOB.

3ananme 11
Buvibepume 6epuviii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, noCmagbme

Kpecmux 8 HeoOXo0uMou Kiemouke)

[IpousBoHas mpou3BeNeHUS ABYX (YHKIIMH U M V paBHA:
Bapuanmor omeemos:
Dy =u' +v;
2y’ =u'/Vv';
3y =u'v+uv';

4y =u"-Vv'.

Ortser: 3
OI_IGHKaZ JUXOTOMHNYCCKAsA, HpaBI/IJIBHOC BBIITOJIHCHUEC 3aJaHUS OLICHUBACTCA 1 GaJIJIOM, a Hera-

BuibHOE - () OayUIOB.

3ananme 12
Buvibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagobme

Kpecmux 8 HeoOXo0uMou Kiemouke)

[TpousBoaHOM GyHKIMK y = f(X) HA3bIBAETCS:
Bapuanmur omeemos:

1)npenen oTHOLIEHUS 3HaUeHUs (PYHKLINN K 3HAUEHUIO apr'yMEHTa IIPU CTPEMJICHUU
apryMeHTa K HyJIIO;

2)oTHOLIEHHE 3HauUeHUsl QYHKIUU K 3HAUYCHHUIO apI'yMEHTa;
3)oTHoIIEHHE TpUpAIeHNs] PYHKLIHUU K IPUPALICHUIO apI'yMEHTa;

4)npenen OTHOIICHUS MpHUpaIeHust PYHKIUU K IPUPALICHUIO apryMeHTa Ipu
CTpEMJICHUH MPUPALLIEHUS apryMeHTa K HYJIIO.

OrtBert: 4
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OreHka: TUXOTOMHYECKAs; IPABUJILHOE BBIMOJHEHUE 3a/IaHus OlleHUBaeTCs 1 0auiom, a Henpa-
BuibHOE - () OayUIOB.

3ananme 13
Buvibepume 6epuviii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUme Kypcopom, noCmagbme

Kpecmuk 8 HeoOXo0uMoul Kiemouke)

[TepBooOpaznoii pynkuu y = f(X) Ha3pIBaeTCS:
Bapuanmer omeemos:
1)dyHkuus, npon3BoHast KOTOpPOH paBHA 3aaHHON pyHKUIMK (pyHKIMH Y = {(X));
2)dynkuus, paBHas cymme y = f(x) + C, rne C — mpou3BosIbHas KOHCTAHTA;
3)dynukmus, pasHas 2 f(x+C), rne C — mpou3BojIbHAs KOHCTAHTA;

4)pynkuus, pasras 2 f(x).

Ortser: 1
OrneHka: TMXOTOMHYECKAs; IPABHILHOE BBITOJIHEHUE 3a/IaHuUs OlleHNBaeTcs 1 6amiom, a Henpa-
BwibHOE - () OayUIOB.

3ananue 14
Buvibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, noCmagobme

Kpecmux 8 HeoOXo0uMoul Kiemouke)

Kaxnas Gynkmus y = f(x) umeer:
Bapuanmur omeemos:
1)oany nepBooOpa3Hyro QyHKIHUIO;
2)poBHO 2 1IepBOOOpa3HBIX (YHKIIHA;
3)Hu oaHOM MepBOOOpa3HON (DYHKIINH;

4)MHOKECTBO MEePBOOOPA3HBIX () YHKIIHA.

Ortser: 4
OrneHka: TMXOTOMHYECKAs; IPABHILHOE BBITOJIHEHUE 3a/IaHUs OlleHUBaeTcs 1 6amiom, a Henpa-

BriibHOE - () OayUIOB.

3ananue 15
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Buvibepume eepHulil omeem u 0066eoume Kpy#CKoM e20 Homep (KIUKHUme Kypcopom, nocmagvme

Kpecmuk 6 HeoOX00uMoU Kiemouke)

[IepBoobOpaznoit pyHKIMHN Y = X" ABIAETCS PYHKLIMS:
Bapuanmur omeemoa:
Dy =nx"";
2)y = x""/n;
3)y =x""(n+1);

4)y =x" (n+1).

Ortser: 3
OI_IGHKaZ JUXOTOMHNYCCKAsA, HpaBI/IJIBHOC BBIITOJIHCHUEC 3adJaHUS OLICHUBACTCA 1 GaJIJIOM, a Hera-

BribHOE - () OayUIOB.

3ananue 16
Buvibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, noCmagobme

Kpecmuk 8 HeoOX00uMou Kiemouke)

[TepBooOpazHoii GyHkMM y = a* sBnsercs QyHKIUs:

Bapuaﬂmbl omeenoe.

)y =a*In a;
2)y = a%In? a;
3)y=a"ln a;
4)y =a"/In x.

OrtBerT: 3
OueHka: TUXOTOMUYECKAsl; MPAaBUIIbHOE BHITIOJIHEHHUE 3a/IaHus OlleHuBaeTcs 1 Oamiom, a Hempa-

BribHOE - () OayUIOB.

3ananue 17
Buibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, noCmagobme

Kpecmuk 8 HeoOXo0uMoUl Kiemouke)
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[TepBooOpazHoii hyHkuu y = e* siBnsercs GyHKIus:

Bapuaﬂmbl omeenoe.

Dy =e¢e*Inx;
2y =eYlgx;
3y =¢%

4)y =e"/In x.

OrtBeT: 3
OrneHka: TUXOTOMUYECKAsl; MPAaBUIILHOE BBITIOJIHECHHUE 3a/IaHUs OlleHUBaeTcs 1 OamioMm, a Henpa-
BwibHOE - () OayUIOB.

3ananue 18
Buvibepume 6epuviii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nocmagbme

Kpecmux 8 HeoOXo0uMoUl Kiemouke)

CoBMeCTHBIMU Ha3bIBAIOTCS CIIy4alHbIE COOBITUS
Bapuanmur omeemos:
1)xoTOpHBIE, B EAMHUYHOM HUCIIBITAHUU HE MOTYT IPOU30MTH OJHOBPEMEHHO;
2)KOTOpbIE HE IPOUCXOAT HUKOT /1A,
3)KOoTOpbIE B €AMHUYHOM UCIBITAHUM MOTYT IPOU30UTH OAHOBPEMEHHO;

4)BEpOSITHOCTb KOTOPBIX, 3aBUCUT OT Pe3yJIbTaTa MPeIblIyILIEro UCIIbITAHHUS.

OrtBerT: 3
OrneHka: TUXOTOMHYECKAs; IPABHILHOE BBIITOJIHEHUE 3a/IaHuUs OlleHUBaeTcs 1 6amiom, a Henpa-
BribHOE - () OayUIOB.

3axanue 19
Buvibepume eepuwiii omeem u 0066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, noCmagobme

Kpecmuk 8 HeoOXo00uMoU Kiemouke)

CymMa BeposiTHOCTEH TOJTHOM IPYMIIbl COOBITHI paBHA:
Bapuanmur omeemos:

1)unciy Bcex COOBITUI ATON IPYMIIbI;
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2)2;
3)1;

4)nmro6omMy unciy ot -1 mo +1.

Ortser: 3

OI_IGHKaZ AUXOTOMUYCCKAs; MPaBUJIbHOC BBIMIOJIHCHUC 3alaHUs OLICHUBACTCSA 1 68..HJIOM, a HeTipa-

BwibHOE - () OayUIOB.

3ananue 20

Buvibepume eepHulil omeem u 0066edume Kpy#CKoM e20 Homep (KIUKHUme Kypcopom, nocmagvme

Kpecmuk 8 HeoOX00uMoUl Kiemouke)

Jli1s kakoro coObITHS BEPOSATHOCTH paBHa 1:
Bapuaﬂmbz omeenos.
l)nocToBepHOroO;
2)HEBO3MOXKHOT0;
3)HECOBMECTHOTO C IOCTOBEPHBIM;

4)cry4aifHoOrO.

Ortser: 1

OI_IGHKaZ AUXOTOMUYCCKAs; MPaBUJIbHOC BBIMIOJIHCHUC 3aJlaHUs OLICHUBACTCS 1 68..HJIOM, a HeTIpa-

BWIbHOE - 0 0aJUIOB.

3ananme 21

Buvibepume eepHulil omeem u 0066edume Kpy#CKoM e20 Homep (KIUKHUme Kypcopom, nocmagvme

Kpecmux 8 HeoOXo0uMoul Kiemouke)

Pemmte ypaBHeHue: sin X -% =0

Bapuanmbz omeemos.

)" () +mm,m e Z;
1 6
2)7zm,m e’l;

D" " m,m € Z,;
3) 3
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D" L mm,m € Z.
4)

OrtBert: 4
OrneHka: TUXOTOMUYECKAsl; MPAaBUIILHOE BHITIOJIHCHHUE 3a/IaHUs OlleHUBaeTcs 1 Oamiom, a Henpa-
BUWIbHOE - 0 0aJUIOB.

3ananme 22
Buvibepume 6epuviii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHUume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00uMou Kiemouke)

Pemute ypaBHenue: cos 2x=1
Bapuanmer omeemos:
1) 2mm,m € Z;
z +2mm,m € Z,
2)4

3)7z7n,m e’

4) i%+2ﬂm,mez.

OrtBer: 2
OrneHka: TUXOTOMUYECKAsl; MPAaBUIILHOE BBITIOJIHECHHUE 3a/IaHUs OlleHUBaeTcs 1 OamioMm, a Henpa-
BWIbHOE - 0 0aJUIOB.

3ananme 23
Buvibepume 6epuviii omeem u 0066edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, noCmagbme

Kpecmuk 6 HeobX00uMou Kiemouke)

p/s
VYkaxxuTe ypaBHEHHE, KOTOPOMY COOTBETCTBYET peIlleHUe: X = 5 +2mm,me”l:

Bapuanmbl omeenoe.

Dtgx=1;
2)cos x = 0;
3)sin x = -1;
4)ctgx=§.

Ortsert: 3
OreHka: TUXOTOMHYECKAs; IPABUJILHOE BBIMOJHEHUE 3a/IaHus OlleHMUBaeTcs 1 0auiom, a Henpa-
BWIbHOE - 0 0aJUIOB.
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3aganue 24
Bovibepume eepuuiti omeem u 068eoume KpysHcKom e2o Homep (KIUuKHume Kypcopom, nocmasbme
Kpecmuk 6 HeobX00uMoU Kiemouke)

3
Ha xakoM u3 pUCYHKOB IIOKa3aHO pELIEHHE HEPABEHCTBA: COS X <—— ?

Bapuanmbz omeemos.

1) 2) 3) 4)

L 1
M

n k L

e
N

OrtBet: 4

OreHka: TUXOTOMHYECKAs; IPABUJILHOE BBIMOJIHEHUE 3a/IaHus OlleHUBaeTCs 1 0auiom, a Henpa-
BWIbHOE - 0 0aJUIOB.

Ortser: 1

OreHka: TUXOTOMHYECKAs; IPABUJILHOE BBIOJIHCHUE 3a/IaHus OlleHMBaeTCs 1 0auiom, a Henpa-
BWIbHOE - 0 0aJUIOB.

3aganme 25
Bovibepume 6epnuiii omeem u 068e0ume KpyiHcKom e2o Homep (KIUKHume Kypcopom, noCmasbme
Kpecmuk 6 HeoOX00uMou Kiemouke)

VYcTaHOBUTH COOTBETCTBUE (DOPMYIIBI CIIOKEHUSI TPUTOHOMETPUUECKUX QyHKIUU cos(a — fF)

BapuaHmbz omeemos.
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1) sina -cos S —cosa -sin
2) sina -cos B+ cosa -sin B
3) cosa-cos f—sina-sin

4) cosa -cos f+sina -sin

Ortser: 4
OrneHka: TUXOTOMHYECKAs; IPABHILHOE BBITOJIHEHUE 3a/IaHUs OlleHUBaeTcs 1 6amiom, a Henpa-
BwibHOE - () OayUIOB.

3ananue 26

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM Omeemom enuuiume 6 noje 0is omeema Yyug@py, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo O0ONOIHUMENbHBLX
cume0108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou sanamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Hanor na noxozast coctaBisier 13% ot 3apaboTHo# maTel. 3apaboTHas miara MBana
Ky3pmuya paBna 15 500 py6seii. Kakyro cymMMy OH MOJYYHUT MOCHIE yIUIaThl HAJIOTa Ha
noxoasl? OTBET naite B pyOsix.

OtBer:

OtBeT: 13485.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBIMOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a

HenpaBwibHOe — () 6aoB.

3ananue 27

IIpu evinonHeruu 3a0anutl ¢ KpAmKUM OmMeEemom Gnuuume 8 nojie 0Jisi Oomeema yugdpy, Komopast
coomeemcmayem HoMepy NPasuibHO20 OMEemd, Uil YuUcio, Clo60, NOC1e008amelbHOCHb OYKE
(cnos) unu yugp. Omeem ciredyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
RUCAmMb He HYIHCHO.

Haiingure 3Hauenue Beipakenus 12sinl5°-cos15°.
OrTBer:

OrtserT: 3.
OreHka: AMXOTOMUYECKas; IPABUILHOE BBINIOJHEHHUE 3a1aHUs OlICHUBaeTCs 1 Oamuiom, a

HenpaBuiibHOE — () GanoB.

3ananue 28
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IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwume 6 noie 0Jisk omeema yugpy, komopas
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOJIHUMENbHBLX
cumeon08. /[pobHyto uacms omoensime om yeiou 0ecamuyHol 3anamou. Eounuyel uzmepenui
nUCAMb He HYHCHO.

Haiinure tga, ecnu sina=0,6 u a€(0 ; n2)

Ortser:

OrtserT: 0,75.

OreHka: IMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJLITOB.

3ananue 29

Ilpu evinonnenuu 3a0anuti ¢ KpamMKuM 0meemom enuuiume 6 noje 0is omeema Yyug@py, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, o080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem ciredyem 3anucviéams 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou oecamuyHou sanamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

1, .

[Inomanp TpeyroabHUKa BEIUUCISETCS 110 GOopMyJie S=Ebcsm(x, rae b u ¢ — /1Be CTOPOHBI
TPEYroJbHUKA, a 0. — yroi Mexay HuMu. [lonb3ysce aToil opmysoi, HailauTe 1io-
mane S, ecii b=12, ¢=15 u sina=13.

Ortser:

Ortsert: 1170.
OueHka: JTUXOTOMMUECKas; IPaBUJIbHOE BBIITOJHEHHUE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpaBuibHOe — () 6aoB.

3ananue 30

IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwiume 6 noae 0Jisk omeema yugpy, komopas
coomeemcmayem HoMepy NPAGUIbHO20 Omeemad, Uil YUCIo, ClL080, NOCIe008amMeNbHOCHb OYKE
(cnos) unu yugp. Omeem ciredyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuywvt usmepenuii
AUCAMb He HYHCHO.

2. Ha pucynkax n3zobpaxensl rpaduku GyHKIUM Buaa y=kx+b. Y cTaHOBUTE COOTBETCTBUE
MeXy rpagukaMu GyHKIUN U 3HAUEHUSMHU UX IIPOU3BOJIHOM B TOUKe X=1.

I'PAOUKHU
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A) Vi B) vi
— #ﬂ-‘ ‘\
1 - NG T
0 X 0 X
B) Vi I) Vi
f
Ii 1 1
{10 X N [0 K
\\
f
!
3HAUYEHMS IIPOU3BOJHOI
1) 0,2
2) —4/3
3) —0,8
4) 5
OrTBer:

OrtseT: A-1, b-4, B-3,I'-2.
OreHka: IMXOTOMHYECKAs; TPaBUIIbHOE BBHIMOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJIITOB.

3ananme 31

Ipu evinoanenuu 3a0anutl ¢ KpAmKumM Omeemom nuwume 8 noie 0 omeema yugdpy, Komopasi
coomeemcmeyem Homepy NpasuibHO20 Omeemad, Uil YuUcio, Clo8o, NOC1e008amenbHOCHb 0K
(cnos) unu yugp. Omeem credyem 3anucviamsv 6e3 npooenos u Kakux-1ubo O0ONOIHUMENbHBLX

cumeon08. /[pobHyto uacms omoensime om yeiou oecamuyHol sanamou. Eounuyel uzmepenui
AUCAMb He HYHCHO.

Exemecsunas nata 3a tenedon cocrapisier 220 py6neil. B cnenyromem rony ona yBe-
anantes Ha 10%. Ckonbko pyOuiei OyaeT coCTaBIsATh exXeMecsuHas IiaTa 3a TenedoH B

clenyromeM roay?

OtBeT:
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OtBeT: 242.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBIMOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJLITOB.

3ananme 32

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM 0meemom enuuiume 6 noje 0is omeema Yyugpy, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, o080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOJIHUMENbHBLX
cumeo.108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou sanamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

O06béM KoHyca paBeH 257, a ero BblcoTa paBHa 3. Haiinure paguyc ocCHOBaHUS KOHYcCA.

OTtBeT:

OrtserT: 5.
OreHka: IMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJIITOB.

3ananme 33

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM 0meemom enuuiume 6 noje 0is omeema Yyugpy, KOmopast
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Uil YUcCio, 1080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem ciredyem 3anucvieams 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Janbl aBa nunuHApa. Pannyc ocHOBaHMS U BBICOTA EPBOTO IMJIMHIPA PaBHBI COOTBET-
CTBEHHO 2 1 6, a BToporo — 6 u 4. Bo ckoibpKko pa3z 00bE€M BTOPOTo IMMWIMHAPA OOJbIIE
00béMa nepBoro?

Ortser:

Ortger: 6.
Onenka: AMXOTOMUYECKas!; IPAaBUIILHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpaBuibHOe — () 6aoB.

3ananue 34

IIpu évinonHenuu 3a0anull ¢ Kpamkum omeemom enuwiume 6 noae 0Jisk omeema yugpy, komopas
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 080, NOCIe008ameNbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeon08. /[pobHyto uacms omoensime om yeiou oecamuyHou sanamou. Eounuyel uzmepenui
AUCAMb He HYHCHO.
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[TpuzépaMu ropoACKOI OJUMITHA]IBI IO MAaTEMAaTHKE CTaJIH 25 ydJa- o
IIAXCH,

4YTO cocTaBUWIO 5% OT uKcia yuacTHUKOB. CKOJIBKO YEJIOBEK y4acT-
BOBAJIO
B oJiuMnuanae?

OTtBeT:

Otser: 500.
OreHka: AMXOTOMUYECKas; MPAaBUILHOE BBINIOJHEHHUE 3a1aHUs OlICHUBaeTCs 1 Oamiom, a

HenpasuibHOE — () GanoB.

3ananue 35

Ilpu evinonnenuu 3a0anuti ¢ KpamKumM Omeemom enuuiume 6 noje 0is omeema Yyug@py, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 OMmeemad, Ul YUcCio, Clo80, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

2. B 06ak, umeroniuii opmy MpaBUIBLHON YETHIPEXYTOIBLHON PU3MBI,
HanuTo 5 11 Boakl. [lociae moaHOro norpyKeHust B BOAY A€TalIU YPOBEHb o=t -
BOJIbI B Oake yBenuuwmics B 1,8 paza. Haiigure 00bém aetanu. (3) ;

OTtBeT:

OtBerT:3.
OreHka: IMXOTOMHYECKAs; TPaBUIIbHOE BBHIMOJHEHUE 3a/1aHUsl OlleHuBaeTcs 1 6amiom, a

HenpaBuibHOe — () 6aoB.

3ananue 36

Ilpu evinonnenuu 3a0anuti ¢ KpamKumM Omeemom enuuiume 6 noje 0is omeema Yyug@py, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, o080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucviamsv 6e3 npooenos u Kakux-1ubo 0ONOJIHUMENbHBLX
cumgon08. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
nUCAMb He HYHCHO.

Jlanbl IBe KPY>KKU HWIHHApHUYecKoi Gopmbl. [lepBas —
KPY’KKa BJIBOE BBIIIIE BTOPOH, a BTOpasi B 4eTHIpE pasa
mupe nepsoi. Bo ckoibko paz 00bEM BTOPOIl KPY»KKHU
Oosbiie 00bEMa repBoit? (8) ) -

5)

- =
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OTtBeT:

OrtBerT: 8.
OreHka: IMXOTOMHYECKAs; IPaBUIIbHOE BBIMOJHEHUE 3a/IaHUsl OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — 0 GaoB.

3ananue 37

IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwiume 6 noae 0Jisk omeema yugpy, komopas
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumgo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
AUCAMb He HYHCHO.

Haiinute 06b€M npaBUIIbHOM YETHIPEXYTOIBHON TUPAMU/IbI, CTOPOHA
OCHOBaHUs KOTOPOU paBHa &, a BbICOTA paBHa 3.

OTtBeT:

OtBeT:64.
OreHka: AMXOTOMUYECKas; PABUILHOE BBINIOJHEHHUE 3a1aHHs OllCHUBaeTCs 1 Oamuiom, a
HenpaBuibHOE — () OaIOB.

3ananue 38

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM 0Omeemom enuuiume 6 noje 0is omeema Yyugpy, KOmopast
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, Clo8o, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Kaxoii HanMeHnp1IMi yrou (B rpagycax) o0pa3ytoT MUHYTHas
yacoBasi CTpesiku yacoB B 8:00?
Ortser:

Otset: 120°

Onenka: AMXOTOMHUYECKasl; IPaBUIIbHOE BHIIIOJHEHHUE 3a1aHUs OLleHUBaeTcs 1 Oamiom, a
HenpasuibHOE — () GaoB.

3axanue 39

IIpu evinonHeruu 3a0anutl ¢ KpAmMKUM OMEemom Gnuuume 8 nojie 0Jisi Omeema yugdpy, Komopast
coomeemcmayem HoMepy NPasuibHO20 OMEemd, Uil Yucio, Clo6o, NOC1e008amelbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeon08. /[pobHyto uacms omoensime om yeiou oecamuyHou sanamou. Eounuyer uzmepenui
nUCamo He HYHCHO.
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IInan MmecTHOCTH p336I/IT Ha KJIICTKH. Kamz{aﬂ KJIeTKa 0003HaYaeT KBaa-

par 1 M % 1 M. Halingute niomaap ydyactka, BbII€IEHHOrO Ha Iu1ane. OTBeT
JlaiiTe B KBaJpaTHBIX METpax. .

OTtBeT:

Ortser: 4.
OreHka: AMXOTOMUYECKas; IPABUILHOE BBITIOJHEHHUE 3a1aHUs OlICHUBaeTCs 1 Oamuiom, a
HenpaBuibHOE — () OaIOB.

3ananue 40

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM Omeemom enuuiume 6 noje 0is omeema Yyugpy, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 OMmeemad, Ul YUCio, o080, NOC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOJIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

JIBa pebpa mpsAMOYTroJIbHOTO MapajuieienuIie/1a PaBHbI
5 u 6, a 00bpéM mapamienenunena pasex 150. Haligure nmuny
TpeThero peopa.

OTtBeT:

OrtserT: 5.
OreHka: TMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHUBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJIITOB.

3ananue 41

IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwiume 6 noie 0Jisk omeema yugpy, komopas
coomeemcmayem HoMepy NPAGUIbHO20 Omeemad, Uil YUCIo, ClL080, NOC1e008amelbHOCHb OVKE
(cnos) unu yugp. Omeem ciredyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
NUCAMb He HYHCHO.

Ha sx3amene 0yner 30 6uneroB, Cepéxa He BbIyuni 9 u3 Hux. Hailnure BeposiTHOCTh
TOTO, YTO €MY MOMAaAETCS BIyUCHHBIN OUJIET.

OTBerT:

OrtserT: 0,7.

OreHka: TMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a
HernpaBuibHOE — 0 OaJIITOB.

3ananme 42

Ipu evinoanenuu 3a0anutl ¢ KpAmKumM Omeemom nuwume 8 noie 01 omeema yugdpy, Komopasi
coomeemcmayem HoMepy NPasuibHO20 OMEemd, Uil Yucio, Clo6o, NOC1e008amelbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX

165




cumeo08. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Ha cemunap npuexanu 6 yuénnsix u3 Hopseruu, 5 u3 Poccun u 9 u3z Ucnanuu. Kaxasiit
y4€HBIN TOATOTOBUI OJUH AoKiaa. [Topsnok 1oKIaaoB onpeaensercs ciydaitHbiM 00pa-
30M. HaliiuTe BeposITHOCTh TOr0, YTO BOCBMBIM OKakeTcsl Jokiaa yuéHoro u3 Poccun.
Ortser:

OrtserT: 0,25.

OneHka: TUXOTOMHMUECKas; IPaBUJILHOE BBIITOJHEHHE 3aJJaHUs olleHuBaeTcs 1 6amiom, a
HenpasuibHOe — () 6aoB.

3ananme 43

IIpu evinosHeruu 3a0anutl ¢ KpAmMKUM OMEemom Gnuuume 8 nojie 0Jisi Omeema yug@dpy, Komopast
coomeemcmayem HoMepy NPasuibHO20 OMEemd, Uil YUcio, Clo60, NOC1e008amelbHOCHb OYKE
(cnos) unu yugp. Omeem ciredyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOJIHUMENbHBLX
cumeon08. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui
nUCamo He HYHCHO.

N3 300 caxeHiieB KpblXKOBHUKA B cpeaHeM 60 He mpuxuBaroTcs. KakoBa BEpOSATHOCTh
TOTO, YTO CIIy4ailHO BBIOPAHHBIN Ca’KeHEll KPHIXKOBHUKA MPUKUBETCS?
Orser:

OrtBer: 0,8.

OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBIMOJHEHUE 3a/1aHUsl OlleHuBaeTcs 1 6amiom, a
HenpasuibHOE — () GansoB.

3ananue 44

Ilpu evinonnenuu 3a0anuti ¢ KpamKumM Omeemom enuuiume 6 noje 0is omeema Yyugpy, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUcio, Clo8o, NoC1e008ameIbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou sanamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

BeposiTHOCTB TOT0, UTO CTEKJIO MOOMIIBHOTO Telle(hoHa pa300bETCS MPU MaICHUU Ha
TBEPLYIO MOBEPXHOCTH, paBHa 0,78. Haiinute BepoATHOCTb TOTO, YTO NPH MAJCHUU Ha
TBEPAYIO NOBEPXHOCTh CTEKJIO MOOUIILHOTO Tele(oHa HE pa300bETCS.

Ortser:

OrtBer: 0,22.
OreHka: IMXOTOMHYECKAs; TPaBUIILHOE BBHIMOJHEHUE 3a/1aHUsl OlleHuBaeTcs 1 6amiom, a

HenpaBwibHOe — () 6aoB.

3ananue 45

Ilpu évinonHenuu 3a0anull ¢ Kpamkum omeemom enuwiume 6 noie 0Jisk omeema yugpy, komopas
coomeemcmeyem HOMepy NPAGUIbHO20 Omeema, Ul YUcio, Clo8o, NOC1e008ameIbHOCHb OYKE
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(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumgon08. /[pobHyto uacms omoensime om yeiou oecamuyHol sanamou. Eounuyel uzmepenui
nUCamo He HYHCHO.

Haiinute 3Hauenue BeipaxeHus 3cosa, eciau sino=0,6.
OrTBer:

Orser: 2,4.
OreHka: IMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHUBaeTcs 1 6amiom, a

HenpasuibHOE — () GansoB.

3ananue 46

Ilpu evinonnenuu 3a0anuti ¢ KpAmMKUM 0meemom enuuiume 6 noje 0is omeema Yyug@py, KOmopasi
coomeemcmayem HoOMepy NPAGUIbHO20 Omeemad, Uil YUCIo, ClL080, NOCIe008amelbHOCHb OVKE
(cnos) unu yughp. Omeem ciredyem 3anucviéams 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou sanamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Haiinute 3HaueHue BhIpaXeHUs 12+/3sin30°-c0s30°.
OTBeT:

OtserT: 9.
OreHka: AMXOTOMUYECKas; PABUILHOE BBITIOJHEHHUE 3a1aHUs OlICHUBaeTCs 1 Oamuiom, a

HenpasuibHOE — () GanoB.

3ananue 47

Ilpu evinonnenuu 3a0anuti ¢ KpamKumM Omeemom enuuiume 6 nojie 0is omeema Yyugpy, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameNbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

Jlnst peMoHTa KBapTHPHI TpeOyeTcst 59 pynoHoB 000eB. CKOIBKO MayeKk 000WHOTO KiIes
HYKHO KYIUTb, €CJIM OJ{HA MTaYKa KJiesd paccyrTaHa Ha 8 pyJIOHOB?

OTBeT:

Ortser: 9.

OreHka: TMXOTOMHYECKas; TPaBUILHOE BHIMIOJHEHUE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a

HenpasuibHOE — () GanoB.

3ananue 48

Ilpu evinonnenuu 3a0anuti ¢ KpamKuM Omeemom enuuiume 6 noje 0is omeema Yyug@py, KOmopasi
coomeemcmeyem HOMepy NPAGUIbHO20 Omeemad, Ul YUCio, 1080, NOC1e008ameNbHOCHb OYKE
(cnos) unu yugp. Omeem credyem 3anucviéamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX
cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou 3anamou. Eounuyvt usmepenuii
AUCAMb He HYHCHO.

41T
BeIpasuts B rpagycax yroi o = Y
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OTtBeT:

Otset: 240.

OI_ICHKaZ ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITIOJIHCHUEC 3aJaHU OLICHUBACTCA 1 6aJIJIOM, a

HenpasuibHOE — 0 GaoB.

3ananue 49

IIpu évinonHenuu 3a0anutl ¢ Kpamkum omeemom enuwume 8 noae 0Jisk omeema yugpy, komopas

coomeemcmeyem HomMepy npaeulbHo2o0 omeema, ujiu 4ucio, C1oe6o, noc1e008amenbHOCmb 6yK6

(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOIHUMENbHBLX

cumgo108. /[pobHyto uacms omoensime om yeiou 0ecamuyHol sanamou. Eounuyel uzmepenui

nucambs He HYIHCHO.

Poaurensckuii komuteT 3aKynui 10 mas3nos i IOAAPKOB AETAM B CBA3U C OKOHYaHUEM
y4eOHOro roja, u3 Hux 4 ¢ MaIMHaMu 1 6 ¢ BugaMu roponos. [lonapku pacnpenensor-
csl cilydailHbIM oOpa3zoM mexay 10 netbmu, cpeau kotopbix ecth Bonoas. Halinure Be-

POATHOCTB TOTO, yTO Bosoae nocranercs nasi ¢ MalMHOM.

OTtBeT:

OrtBer: 0.4.

OI_ICHKaZ ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITIOJIHCHUEC 3aJaHU OLICHUBACTCA 1 6aJIJIOM, a

HenpasuibHOE — () GanoB.

3ananue 50

Ilpu evinonnenuu 3a0anuti ¢ KpamKumM Omeemom enuuiume 6 noje 0is omeema Yyugpy, KOmopasi

coomeemcmeyem HoMepy npaeulbHo2o0 omeema, ujiu 4ucio, C1oe6o, noc1e008amenbHOCmb 6yK6

(cnos) unu yugp. Omeem credyem 3anucvieamsv 6e3 npooenos u Kakux-1ubo 0ONOJIHUMENbHBLX

cumeo108. [[pobnyto uacms omoensiime om yeiou 0ecamuyHou sanamou. Eounuyvt usmepenuii

nucams He HYIHCHO.

Bo ckousbko pa3 yBenuuuTcst 00beM 11apa, €CJIU €ro paauyc yBeIUYUTh B TpH paza? (27)

OTtBeT:

OtBerT: 27.

OI_ICHKaZ ANXOTOMUYCCKAs; NPAaBUJIbHOC BBIITIOJIHCHUEC 3aJaHU OLICHUBACTCA 1 6aJIJIOM, a

HenpaBuibHOe — () 6aoB.

Kpurepun onienuBanus:

Onenka «Heym» | «YnoB» | «Xopomo» | «OTIHYHOY
B npouenrax 0-59% 60-75% 76-90% 91-100%
KonuuecrBo 0amioB 0-29 30-35 36-45 46-50
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MHUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA
HabepexxHouenHUHCKHI HHCTUTYT (punnan) ¢enepaabHOro rocyAapCTBEHHOTO aBTOHOMHOT'O
00pa30BaTENbHOr0 YUPEXkKACHUS BBICIIEr0 00pa30BaHuUs
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTETY

N HXeHEepHO-2KOHOMHMYECKUHN KOJUIEIK

MoH/1 O1IEHOYHBIX CPEICTB /JI5 MPOMEKYTOUHON aTTeCTAMHU
110 UTOraM OCBOECHHS AUCIHUILINHDI

o mucumminHe «MaTreMaTukay

IpakTnyeckue 3ananus k 1uddepeHuupoBanHomy 3a4éty 1 cemecTp

V25 —10x + x% +y = 4,
y—3x+11=0.

y — V25 —x? =0,

1. a) Ilyctb (Xo;Yo) — pELIEHUE CUCTEMBI {

0) Haiinure npousBeeHUE XoYo.

2. a) [lyctb (Xo;yo) — pEIICHUE CUCTEMBI

y+5=|x—6|.
6) Haiigure cymmy Xo + Yo.
0,2¥-0,008
3. a) Pemmre HepaBeHCTBO S O
x2—10x+25
X2 +6x+9
4. PemwuTe HEpaBeHCTBO — . . 2 0
2X—4
s p 2 x? —5x—3 —0
. Pemmre ypaBHEeHue 3x 7 U
6 P 3 x2+5x—2 —0
. Pemure ypaBHeHue o _0,252 = V.
x—2 18 x—2 3
w2 s =7 ( = ) +10
7. a) Pemute ypaBHeHHE - (x—2) 2 x—2 :

6) Haiinute ero kopHu, npUHAaUIeKaAIINE OTPE3KY [_2; 2].
3)? 20 3 y
(x+3) N 9 (x +3 ) 1

5 x+32 \'5 x+3

8. a) Pemure ypaBHeHue

6) Haiigute ero kopHu, npuHaIeKaIne OTpe3Ky [—6; _4].

et (x—81)2 :7<x;1 _):1) !

9. a) Pemmre ypaBHeHUe
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10.

11.

12.

13.

14.

15.

16.

17.

18.

—2;3]

0) Haiigute ero kopHu, npuHajiexamme 0Tpe3Ky[

_ 4
a) Pernre ypaBHeHue logs(2 —x) = logysx™.

logg " logy 8

{ : ]
0) YKakuTe KOpHU 3TOr0 ypaBHEHUS, IPUHAAJIEKAILNE OTPE3KY

2 _
a) Pemmre ypaBHeHue log, (x o 14x) =J.

0) YKakuTe KOpHU 3TOr0 ypaBHEHUS, IPUHAAJIEKAILNE OTPE3KY

97 8.3 1450

a) Pemute ypaBHenue

1. —
"3

< : )
6) Haiinute Bce KOpHM 3TOTO ypaBHEHUS, IPUHAICKAIINE TPOMEKYTKY

45 —2*t3 1 15 =0.

a) Peuure ypaBHeHue:

2;4/10].

0) Onpenenure, Kakue U3 €ro KOpHel NpuHaayIexKaT OTPe3Ky

6logs x — 5loggx+1=0.

a) Pemute ypaBHenue

0) Haiinute Bce KOpHU 3TOTO ypaBHEHHUs, PUHAIICKAIIUE OTPE3KY [2; 2,5 ]

1+ log,(9x* +5) = log 5V 8x* + 14.

a) Pemute ypaBHenue

12
9

[ ; ]
0) Haiinute Bce KOpHU 3TOTO ypaBHEHHUs, PUHAUICKAIIAE OTPE3KY

_ 4
a) Pewnre ypaBHeHue log (x+2) = loggg(x").
6) Halinure Bce KOPHHU 3TOTO YPABHEHHUS, IPUHAIEKAIINE OTPEIKY

1
[10g6 7 logg 351 .

27% _ 5.9 32 4 45—,

a) Pemute ypaBHeHue

0) YKakuTe KOpHU 3TOr0 ypaBHEHUS, IPUHAAJIEKAILNE OTPEKY [10g3 4; log; 10]'

4x2—2x+l _+_4x2—2x —20.

a) Pemute ypaBHeHue

[log3 0,1; SM} :
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19

20

21.

22.

23.

24.
25.

26.

27.

28.
29.

30.

31.

32.

33

0) Haiigute Bce KOpHM 3TOr0 ypaBHEHHUS, TPUHAUISKAIINE OTPE3KY [_ 1 2]'

3.9 7.6 434 =,

. a) Pemiure ypaBHeHUE

0) YKaKuTe KOPHU 3TOr0 ypaBHEHUS, MPUHAJICKAILETO OTPE3KY 2; 3].

7. 9x2—3x+l 4 5. 6X2—3x+l o 48 . 4X2—3X — O

. a) Pemute ypaBHeHUE

0) Haiinute Bce KOpHU 3TOTO ypaBHEHHMS, PUHAISKAIIUE OTpe3Ky [—1; 2].

1
255 5l 5l <12,

X
Pemure HepaBeHCTBO 25

22)(—1 _7 _2)(—1 +5 S O
2 -2
+ = 2.
Pemnre HepaBeHCTBO: —1 = F—35

1671 —9.457 41> 0.

Pemmire HepaBeHCTBO:
X X X
Peunre HepaBeHCTBO: 25" -20"-2-16" < 0.

3-0,25
—— = 119
Pemmure HepaBeHCTBO: 2-27%

25x2—2x+10 —0 22x2—4x—80 <0
Pelnre HEpaBEHCTBO: ’ -

Pemmre HCPABCHCTBO:

1 1

> .
Perire HepaBEeHCTBO 6x? —5x — \/6x2 —5x+1—1
(f—x—6fv8—x§0
2ET3 _3VAT3

x+1 — x+2

Pemure HepaBeHCTBO:

Pemmure HepaBeHCTBO

Tpeyronsauku ABC n ADC nexar B pa3HbIX IUNIOCKOCTSX U UMEIOT 0011yto ctopony AC.

Touxa E nexut Ha cropone AB, a F nexut na cropone BC, npuuém EF mapannensna

miockoct ADC. P — cepeauna AD, K — cepennna DC.

3) Hokaxwure, uto EF || PK.

4) KakoBo B3auMHoe pacnosnoxxenue npsMeix PK u AB? YUemy paBeH yros Mexay 3Tu-
Mu nipsiMmbiMu, eciii yroia ABC pasen 40° u yron BCA pasen 80°7

Tpanerus ABCD (AD u BC — ocHoBanus) u TpeyroyibHUK AED nMeroT o011yt cTopoHy

AD u nexat B pa3HbIX I10cKoCcTsAX. Touka M nexut Ha cropone AE, a P nexxur Ha cTo-

pore DE, npuuém MP napannenbHa NI0CKOCTH TPanenuH.

3) MHoxaxure, uro MP || BC.

4) KakoBo B3auMHoe pacnojioxxenue npsaMbix MP u AB? Uemy paBeH yroa Mexay 3TH-
MU nipsimbimMu, eciia yroia ABC pasen 110°? Tlosicaure.

. OcnoBanue AD Ttpaneunn ABCD (AD u BC — ocHOBaHus) JIeXKUT B IJI0CKOCTH o. Yepes
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

touku B u C npoBenieHbl napauiesibHble MPsIMbIE, IEPECEKAOLIUE IIIOCKOCTh 0L B TOYKAX
E u F cooTBeTCTBEHHO.

1) Hokaxwute, uro BCFE - mapamienorpamm.

2) KaxoBo B3auMHoe pacnosioxenue npsimbix EF u AB? UeMy paBeH yroa Mexay 3TUMU
npsimbiMu, eciid yroia ABC pasen 150°? Tlosicaure.

B rerpasape DABC yrnst DBA u DBC npsimeie, DB = 6, AB =BC =8, AC = 12. Ilo-
CTPOWTE CeYeHUe TeTpadipa IIOCKOCThIO, MPoXoasiel yepes cepeauny DB u napain-
nenbHOM mnockoctu ADC. Haiinure miomans ceueHus.

Bce rpann napamienenunena ABCDA1B1C1D1 kBanpatsl co ctoponoii 4. Uepes cepenu-
Hy peOpa AD napannensHo mockoctd DA1B1 npoBenena ninockocts. Iloctpoiite ceue-
HUE U HAaJUTE €ro NepUMETP.

B rerpasape DABC touka M — cepenuna AC, DB =6, MD = 10, yroi1 DBM npsmoii.
[ToctpoiitTe ceuenne TeTpasapa MIOCKOCThIO, MpoxXoadiei uepe3 cepeauny pedpa DC
napajuienbHo miockoctu DMB, n HaliinTe nmiomans ce4eHus.

ABCDA BC1Di — napannenenurmnen, BCe TpaHH KOTOPOTO MPAMOYTOJAbHUKU, AD = 4,
DC =8, CC; = 6. IloctpoiiTe ceueHue napamuienenureia, II0CKOCThIO, TPOXOAIen ye-
pe3 cepenuny pedbpa DC napamnensHo miaockoctu AB1Ci 1 HaliiuTe mepumMeTp CeUeHHUs.
Touka M paBHOya€Ha OT BCEX BEPLINH PABHOOEIPEHHOIO MPSMOYTOJIBHOI'O TPEYTOJIb-
Huka ACB (yroa C npsimoit), AC = BC =4 cm. PaccTosinue ot Touku M 710 IIIOCKOCTH
TPEYroJIbHUKA PABHO 2v/3 cem. JoxaxwuTte, 4To 1ockoctb AMB nepnenaukynspHa mioc-
xocti ABC. Kakoii yron mockocts BMC cocrasiser ¢ minockocteio ABC?

Touka M paBHOyaneHa OT BCEX BEPLIMH PAaBHOOEAPEHHOTO MPSAMOYTOJIBHOTO TPEYTOJIb-
Huka ACB (yron C npsamoit), AC = BC =4 cm. Paccrosinue ot Touku M 10 IJIOCKOCTH

TpeyrombHUKa paBHo 2v3cM. JloKakuTe, 4To MI0ckocTh AMB HepreHanKyIspHa mIoc-
koct ABC. Kakoii yron mexay MC u ninockocteio ABC?

Touka M paBHOyaneHa OT BCEX BEPLIMH PAaBHOOEIPEHHOTO MPSMOYTOJIBHOTIO TPEYTOJIb-
Huka ACB (yron C npsamoit), AC = BC =4 cm. Paccrosinue ot Touku M 10 IJIOCKOCTH
TpeyrombHHKa paBHo 2v3cM. JlokakuTe, 4To MI0ckocTh AMB HepreHanKyIspHa mIoc-
xocti ABC. Haitnure paccrostaue ot Touku E — cepeannnl ctoponbl AC 10 MIIOCKOCTH
BMC.

ABCD - kBazspaT co CTOpOHOH, paBHOI 4 cM. TpeyroiabHuK AMB nmeer o01yto cTopony
AB c kBagpaTtom, AM = BM = 2v/6 cu. TlnockocTh TpEYrojbHUKA U KBaApaTa B3auMHO
neprnesauKkyisapHsl. Jlokaxure, uro BC nepnenaukynsapHo AM. Haiinure yron mexay
MC 1 mI0CKOCTBIO KBaJpara.

ABCD - kBazspaT co CTOpOHOH, paBHOI 4 cM. TpeyroiabHuK AMB nmeer o01yto cTopony
AB c kBagpatom, AM = BM = 2v/6cwm. [TnockocTsb TPEYroJabHUKa U KBa/IpaTa B3auMHO
neprneHauKkyssipasl. JJokaxure, yto BC nepnenaukynspuo AM. Halinute pacctosHue ot
Touku A 10 mmockoctd DMC.

Touka M paBHOyzalIeHa OT BCEX CTOPOH MpaBHIIbHOIO TpeyronbHuka ABC, cTtopoHa ko-
Toporo paBHa 4 cM. Pacctosnue ot Touku M 1o miockoctu ABC pasno 2 cM. Jlokaxure,
yT0 iockocTh AMO nepnennukynspHa miockoctd BMC (O — ocHoBaHMe epHIeHANKY-
Jspa, onyiieHHoro, u3 Touku M Ha mockocts ABC). Touka E npunannexur AC, npu-
yéM AE : EC =2 : 1. Haitaute paccrosinue ot Touku E 1o mimockoctu BMC.
Tpeyronsauk ABC — npamoyronsusiii (yroa C = 90°), AC =CB=3 cm. TpeyroiabHuk
AMC umeer o6myto cropory AC ¢ tpeyromparkoM ACB, AM = CM = /6 cum. ITnocko-
CTH TPEYTOJIbHUKOB B3aUMHO MepIeHIuKyIsIpHbL. Jlokaxute, uro MC nepneHauKyisipHO
BC. Haitaute yron mexay MB u miiockocteio ABC.

Tpeyronsauk ABC — npamoyronsusiii (yroa C = 90°), AC =CB=3 cm. TpeyroiabHuk
AMC umeer o6myto cropory AC ¢ tpeyromsarkoM ACB, AM = CM = /6 cum. ITocko-
CTH TPEYTOJIbHUKOB B3aUMHO NepIeHuKysipHbl. Jlokaxute, uro MC nepneHaIuKyisipHO
BC. Haitnute paccrosinue ot Touku E — cepenunnt AB 1o minockoctu BMC.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Jlokaxkute, 4TO TOUKa MepeceueHus meanan TpeyroibHuka ABC ¢ BepmnHaMu
A(x1,y1,21), B (x2, y2, 22), C (X3, y3, Z3) UMEET KOOPAUHATHI

X1+ +z Xo+ +z X3+ +z
(1 AR W A PR y; 3) Haliure KOOpAMHATEI BEPIIUHEL A (X,y,z), €Cn

B(358) C(-1, 2 6) u M(3,6,11).

Touka M paBHOyaneHa OT BCEX CTOPOH IpaBHIIbHOTO TpeyroibHuka ABC, ctopoHa ko-
Toporo paBHa 4 cM. Pacctosnue ot Touku M 1o mockoctu ABC paBno 2 cM. Jlokaxure,
yt0 11ockocTb AMO nepnenaukynspHa miockoctd BMC (O — ocHoBaHME EpIEHANKY-
Jsipa, omyIieHHoro, u3 Touku M Ha mockocte ABC). Haliaure yrosn Mexy I10CKOCTbIO
BMC u nnockoctsio ABC.

Touka M paBHOyaneHa OT BCEX CTOPOH MPaBWILHOTO TpeyroibsHuka ABC, ctopoHa ko-
Toporo paBHa 4 cM. Pacctosnue ot Touku M 1o miockoctu ABC pasno 2 cM. Jlokaxure,
yto mockoctb AMO nepnenaukynspHa niaockocty BMC (O — ocHOBaHMe NepreHAUKY-
Jsipa, OnyIeHHoro, u3 Touku M Ha mnockocts (ABC). Haiinure yron mexay MC u
mockocthio ABC.

Touka C nexur Ha orpe3ke AB, npuuém AB : BC =4 : 3. Otpe3ok CD, paBHblii 12 cm.
napajulesieH IIOCKOCTH 0, TpoXoadiel yepe3 Touky B. [lokaxkure, uro npsmas AD ne-
peceKaeT IIOCKOCTh 0. B HEKOTOpo# Touke E, n HaliquTe otpe3ok BE.

B ky6e ABCDAB1C1DiTouka M nexut Ha pedpe BB1, mpuuém BM : MB1=3:2,a
touka N sexut Ha pedpe AD, npuuém AN : ND = 2 : 3. Boruncnute cUHYC yriia Mexay
npsmoid MN u mnockoctbio rpanu DD C;C.

B ky6e ABCDAB1C1D1 Touka M nexut Ha peOpe BB1, npuuém BM : MB1=3:2,a
touka N ynexxut Ha pedpe AD, mpuuém AN : ND = 2 : 3. Beruuciure CUHYC yriia MEXIy
npsimoit MN u mnockocteto rpanu A1B1CiDy.

B kyb6e ABCDA1B1C1D1 touka M nentp rpanu BB|CC. Bolunucnure yros Mexay BeK-

TOPAMH AlD u AM.
B kyoe ABCDA B1C1D1 touka M nentp rpanu BB1CC. Bolunucnure yros Mexay BeK-

TOpamu BBl u MD.

B tpanenuu ABCD ocnoBanue BC = 12 cM. Touka M He JI€XKHUT B IJIOCKOCTH TPANeEIuu,
a touka K — cepenuna orpezka BM. Jlokaxure, uto miaockocts ADK nepecekaet orpe-
30k MC B HekoTopo# Touke H, u Haiiqute orpezok KH.

Touka B He nexut B minockoctu tpeyronbHuka ADC, Touku M, N, P — cepenunsl oTpes-
koB BA, BC, BD cootrBetcTtBeHHO. Jlokaxute, yto miockoctd MNP u ADC napanmnens-
Hbl. Haitnure mnomane tpeyronsauka MNP, ecu mitomaas tpeyronsauka ADC paBHa
48 cm?.

[Ipsmas OK nepnenaukynspHa K miockocty pomba ABCD, nuaronaiu KoToporo nepe-
cekarores B Touke O. Jlokaxkute, 4To paccrosiHue oT Touku K 10 Beex npsMbIX, coaep-
JKalllUX CTOpOHbI poMmOa, paBHbl. Halinure saTo paccrosinue, ecau OK =4,5 tm, AC =6
M, BD =8 nm.

[Ipsimas a napannensHa cropone BC napamienorpamma ABCD u He J1€KUT B INIOCKOCTH
napasuienorpamMma. Jlokaxure, uro, a 1 CD — ckpemuBaromuecs npsiMble U HailauTe
yroJl MeXay HUMH, €CJIM OJMH U3 YIJIOB MapaienorpaMmMa paseH 50°.

ITpsimas a napannensHa cropone BC napamenorpaMmma ABCD 1 He I€KUT B INIOCKOCTH
napasuienorpamma. Jlokaxure, uto, a 1 CD — ckpermuBaromuecs npsiMble U Hailaure
yroJl MeXAy HUMH, €CIIM OIMH U3 YIJIOB Mapajuienorpamma pasex 121°.

[Ipsimas m napamnensHa auaro"anu BD pom6a ABCD u He nexur B a0ckocTu pomoa.
Jokaxunre, uro m u AC CKpeluBaomuecs IpsMble U HAWJUTE YIOJI MEXKIy HUMHU.

ITpsimast m napauiensHa auaronany BD pom6a ABCD u He n€XUT B IJIOCKOCTH pomoa.
Jokaxure, uro m u AD ckpeniuBaroniecs npsiMble 1 HaiAUTE yroj Mexay HUMH. Ecin
yros ABC pasen 128°.
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Kputepuu onenku Ha quddepeHInpoBaHHOM 3a4eTe

JuddepenurpoBaHHblil 3a4eT NMPOBOJUTCS B MUCbMEHHOW (Qopme mo Ouiieram
WId B GopMe TECTUPOBAHUS.
Kputepuu onieHku npu nposeaeHuH 1udepeHIMPOBAHHOIO 3a4eTa 110 OuIeTam

«OTJIMYHO»

«XOpouIo»

«KYAOBJICTBOPUTCIIBHO»

«HCYOOBJICTBOPU-
TCIIBHO»

CTYIEHT TpaKThye-
CKO€ 3aJaHHuC BbI-
noJIHseT 0e3 OoIu-
00K, YBEpEHHO OT-
B€HaCcT Ha OOIIOJIHU-
TeJIbHBIE BOMPOCHI.

CTYJICHT NPAKTHYECKOE
3a7aHU€ BBIIOJIHAET O€3

OLIMOOK, Ha JOMNOIHH-
TEJIbHBIE BOMPOCHI OT-
BEYaeT HEYBEPEHHO,

JO0ITYCKACT HC TOYHOCTH
B OIIPCACIICHUAX.

CTYAEHT IpPaKTHYECKOe
3a/laHue BBINOJIHWI Ya-
CTHYHO, C JOINYILEHUEM
olnOOK B pacuérax.

CTYACHT IIPAKTHU4YC-

CKO€ 3aJaHu€ HC

BBIITOJITHUIJI.

Kpurepun ouenku npu nposeneHuu AudGepeHIUpOBaHHOIO 3a4eTa B (opMe TECTHPO-

BaHUSI

OTIUYHO» «XOPOIIIOY «YIIOBJICTBOPUTEIBHOY» | «HEYAOBICTBOPUTEILHO
CTYACHT BBIIIOJHUII | CTYICHT BBIIIOJHWI | CTYACHT  BBIIOJHHJ | CTYJCHT BBIIIOJHHI Me-
91-100% wu wnabpan | 76-90% wu Habpan | 60-75% u nabpan 30- | Hee 0-59 % u nabpan O -
46-50 Gamnos. 36-45 Gannos. 35 Gaynos. 29 6amnos.
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MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUICKOU ®EJIEPALINA
HabepexxHouenHUHCKHI HHCTUTYT (punnan) ¢enepaabHOro rocyAapCTBEHHOTO aBTOHOMHOT'O
00pa30BaTENbHOr0 YUPEXkKACHUS BBICIIEr0 00pa30BaHuUs
«Kazanckuii (ITpuBosmkckuit) dpeaepanbHbIi YHUBEPCUTETY
N HXeHEepHO-2KOHOMHMYECKUHN KOJUIEIK

MoH/1 O1IEHOYHBIX CPEICTB /JI5 MPOMEKYTOUHON aTTeCTAMHU
110 UTOraM OCBOECHHS AUCIHUILINHDI

o mucumminHe «MaTreMaTukay

Bomnpocsl Kk 3xk3aMeHy 2 ceMecTp

1. Pannannas mepa yria. OnpeneneHue CHHyca, KOCUHYCa U TaHT€Hca yIuia.

3aBUCUMOCTb MEXJly CHHYCOM, KOCUHYCOM U TaH[€HCOM OJIHOTO U TOro € yria. Tpuro-

HOMETPUYECKHE TOXKIECTBA.

DOpMYyJIbI CIOKEHUS.

CuHyC, KOCUHYC U TaHT'€HC ABOMHOIO yIJIa.

®DopMyJibl IPUBEACHHUS.

CyMmMa 1 pa3HOCTh CUHYCOB.

CymMa 1 pa3HOCTb KOCHHYCOB.

YpaBHEHHE COS X = a.

9. VYpaBHeHue sin X = a.

10. YpaBHeHue tg x = a, ctg x = a.

11. ®yHkusa y=cos(X), ee CBOHCTBA U rpaduK.

12. ®yHK1usa y=sin(x), ee CBOKWCTBA U rpaduk.

13. ®ynkusa y=tg(x), ee cBoicTBa U rpaduK.

14. IIpousBonHas pyHKIUH, €€ GU3MUECKUNA CMBICIT.

15. IlpaBuna guddepenunpoBanusd. IIpousBogHas CyMMbl, Pa3HOCTH, MPOU3BEIEHUS U
YacTHOIO QyHKIHIA.

16. IlpousBonHas creneHHoN QyHKkuuU. [Ipon3BoiHBIE HEKOTOPBIX JIEMEHTAPHBIX (DYHK-
AH.

17. 'eoMeTpuyeCcKuid CMBICI MTPOU3BOIHOM.

18. IIpu3Hak Bo3pacTanusi, yobiBaHUS (QYyHKIIMM.

19. DkcTpeMyMBbl (HYHKITHH.

20. [IpumeHeHMe MPOU3BOIHOM K HCCIEA0BAHUIO (PYHKIIMU U IOCTPOEHUIO IPahUKOB.

21. HauGonpiee 1 HauMeHblIlee 3HaYeHHE (YHKIUU.

22. [lonsarue nepBoodpa3Hoii. OCHOBHOE CBOKWCTBO MEPBOOOPA3HOM.

23. [IpaBuna BbIYMCICHUS IEPBOOOPA3HBIX.

24. Onpenenennsiii uaTerpan. @opmyna Herorona-Jleiionuna. ITnomans KpuBoIMHEHHOM
Tpanenuu.

25. Ilpusma. IlpaBunpHas npusma. Ilpsamas u HakioHHas npusMa. [lnomanb NOBEPXHOCTH U
o0beM npusMmsl. [Tapamnenenunesn. Ky6. Inomans nopepxHoctu u 06beM napasuienenu-
neaa u Kyoa.

26. Ilupamupa. [lpaBunbHas nupamuzaa. YceueHHas nupamupa. Terpasap. [lnomans mo-
BEPXHOCTH U 00BEM MUPAMUJIBI.

27. Hunuuap. [Tnomans noBepXHOCTH U 00bEM LMIMHIpPA.

28. Konyc. Yceuennslii konyc. [1nomans noBepxHOCTH U 00bEM KOHYCA.

i

S I
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29. Coepa u map. Ceuenue chepsl u mapa. [Inomaas moBepxHoctu U 00beM chepsl U mia-

pa.
30. CobbiTHE. BepositHocTh coObITHS. ClIO’KEHHE M YMHO)KEHUE BEPOSITHOCTEH.

HpaKTI/I‘-ICCKI/IC 3a1aHUA K 3K3aMCHY
2 cemecTp

3 2 1
1. Haiigure makcumMyM QyHKkumu Bl = — X? + X? + 60— 4 .

2. Haiinure naumensiiee 3nadyenue Gpynkuuu g(B) = loga(9 — BP).
3

3. 3anumuTte ypaBHEHHe KacaTelnbHo K rpaguky dynxiuu f(B) = 4% — 2X*t1 g touke eé MuHuM-
MyMa.

4. 3anumuTe ypaBHeHUe KacareibHOH Kk rpaduky ¢yukiuu f(B) = 3%t — 27% B touke eé mak-
CUMYyMa.

5. Haiiiute Hambosbliee M HauMeHbllee 3Hadenue Gpynkuuu f (B) = Bf — 2BF + 1 na orpeske

1 .1
[— > 1 5]' Onpenenuts, Kakue 1elble 3HaUeHUs IPUHUMAET (PYHKIMS Ha 3aJaHHOM OTpE3KE.
. 4 4
6. Haiimure nambonbiiee u HamMmeHbliee 3Hauenune (ynkumum f(B) = B — 3 Ha OTpE3Ke

2 .1
[— 3 1 g]. Onpenenuts, Kakue 1eble 3HaUeHUs IPUHUMAET (PYHKIMS Ha 3aJaHHOM OTPE3KE.

7. Haiimute Touku skctpemymoB dynkimu f(B) = e* + eX — 38+ 2.
8. Haiimure Touku skctpemymoB ¢ynximu f(B) = 40— 2eX — e — 5,

in2 + 2
9. Haiigure npoussoanyro Gpyukuuu f(2) = %
o tgxctgx
= =,
10. Haiigure npousBoauyro ¢pyrxuuu () P

11. Haiiaure npousBomuyto Gpyukimu f(F) = ’? + 31In %1 :
12. Haiiaure npousBoauyto Gpyukimuf(R) = /X;—S + 41In ?.

13.  Haiigure aGcrucchl BCEX TaKUX TOUeK rpaduka GyHKIUU
y = 0,5sin2@— cos @+
B KOTOPBIX YIJI0BOM K03(p(pULIMEHT KacaTenbHOM paBeH 1.

tgx — sinx 1
14. JlokazaTb TOXKACCTBO ’ & — = —— — ctg .
th( +sin« SIn«

1+sinx 1-sinx 2
15. Jlokazatb \/ \/

= , ipu 0<o=<m.

1-sin« 1+sin« COSX

co0s35%+ +/3'sin35°

16. HaiiTu 3HaueHue BoIpakeHus ,
sin 15059
3T
17.  Beruncauts cos2a, eciau 4 tgo — 4 ctgo = 15u - SX= 2.
. —Tt
18. Boruucnuts sin2a , ecm 3 tgo — 3 ctga =8 u - <x< 0.
o 1+cos2a—sin2a -1
19. HaiiTi 3Hauenue BoIpakeHUs ———— = , €CJIH COS 0L = —.
cosoc+cos(5+oc) 2
" 1+cos2a—sin 2a . -3
20.  Haiitu 3HaYeHUE BBIPAXKEHU ————————— , €CJIM SIN 0L = ——.
cosa— sin(2mT—a) 2
o . . —3m 3m
21. HaiiTi Bce KOpHH ypaBHEH S sin 2x + V2 sin x = 0, mpHHAAIEKAIIHE OTPE3KY [T; |
22. Pemmts ypasrenue 0,5sin2x + cos’x = 4c0s2X ¥ yKasaTh Kakoe-HUOY/Ib €ro pelIeHne, yao-

BJIETBOPSIONIEE HEPABEHCTBY TX-X> > 0.
23. Peumnts ypaBuenue V3 cos3+ sin3@= 2 sin
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24, Pemutes ypaBHeHue V9 — +sin2@ = 0.
25. lns yHKumu y = 2cosx HaiauTe nmepBoodpasnyio F(x), rpaduk KOTOpoi MpOXOaHT uepes
TOYKY M(§;24).

1
flx)= — —6x+2
26. lns dpyHKIHHA X HaiuTe nepBoodpasHyrw F(Xx), rpaduk KoTopoi mpoxo-
auT uepe3 Touky M(1;0).
. . L1
27.  Haiinure mnomanps GUrypsl, orpaHideHHoON rpadukamMu pyHKUUNA y= & ny= Ve
28. Touka aBM>KETCSA NPSIMOJIMHENHO, €€ CKOPOCTh BbIpaxaeTcsi popMysion
v(t) =1+ 2t. Haiigure 3aK0H ABUXKEHUS, €CIM U3BECTHO, YTO B MOMEHT BPEMEHHU

t =2 KoOpJMHATa TOYKU PaBHsUIACh YHUCITY 5.

. o 2 5x—-2
29. Brruncnure ONPECACIICHHBIN HHTECTPAJl f 1 3{/_
X

T
30.  Bsruamciure onpesenénnpiii unterpan [ #(cos? B— sin’@) da

da.

31. B npaBunbHO yeTbipéXxyronbHoi nupamuae SABCD ¢ BepinHO#M S CTOpOHA OCHOBAHUS
paBHa 8. Touka L — cepeauna pedpa SC. TanreHc yria Mexay npsaMmbiMu BL u SA paBeH
2/2.

5
a) [lycts O — nenTp ocHoBaHus nupamuabl. Jlokaxure, uro npsmeie 50 u LO nepnes-
JUKYJISIPHBI.
6) Haiigure niomaab NoBEpXHOCTU TUPAMMIBI.
32. B tpeyronbHoit nupamuze SABC n3BecTHB OOKOBBIE pEOpa:

SA =SB =13, SC=3V117,, y
CHOBAHHEM BBICOTBI 3TON UPaMUbI ABIIAETCS cepearuHa
meauansl CM tpeyronbHuka ABC. Ota BbicoTa paBHa 12.
a) Jlokaxxure, 4to TpeyronbHUK ABC paBHOOEAPECHHBIN.
0) Haiinure 06bpém nupamunast SABC.

33. Pebpo ky6a ABCDA1B1C1D1 paBHo 6. Touku K, L u M — uentpsl rpaneit ABCD, AA1D1D u
CC1D1D cOOTBETCTBEHHO.

a) Jloxaxxure, uyro B1KLM — nipaBuIbHAs UpaMU/IA.
0) Haiinure 00béM B1KLM.

34. OcHoBaHUEM NPSAMOI TPEYroJbHOM MPU3MBbI ABCA 1B 1Cisgpnsercs IIPSIMOYTOJIBHBIN Tpe-
yrosibHUK ABC ¢ npsimbiM yriioM C. Jluaronanu O0OKOBBIX I'paHei AA1B1By BB, ClcpaB-
HBI 15 1 9 COOTBETCTBEHHO, AB = 13.

a) Jlokaxkxure, 4TO TPEYroJIbHUK BA,C IMpSIMOYTOJTLHBIH.
0) Haiinure 00bEM mupamu bt AA1C

35. lana nupamuna PABCD, B ocHoBanuu — tpaneuus ABCD c 6onbimmm ocHOBaHUEM AD.
N3BectHO, uTO cymMma yriioB BAD u ADC paBna 90°, a minockoctu PAB u PCD nieprieHANKYy-
JSIPHBI OCHOBaHMUIO, npsiMble 4B u CD nepecekaroTcs B Touke K.

a) JlokazaTsp, 4T0 TI0CKOCTh PAB niepneHauKysipHa miockoctu PCD.
0) Hatinute 066éM PKBC, ecitu AB=BC=CD =2,a PK=12.
36. B tpeyronbnoii nupamuae PABC ¢ ocnoBannem ABC u3BecTHo, uTto AB =13, PB =15,

cos Z/PBA = —

05 OcnoBaHHEM BEICOTHI 3TOI nupamu bl sasisgercs Touka C. [psvbie P4 u
BC nepneHaAuKyIspHBIL.
a) Jlokaxxure, 4T0 TpeyroabHUK ABC NPpSIMOYTroIbHBIN.
0) Haitnure o6bem nupamuast PABC.
37. OcHoBaHWEM MPSAMON YeThIpexyroiabHoi npusMbl ABCDA1B1C1D1 sBasiercs pom6 ABCD,
AB = AA.
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38.

39.

40.

41.

42.

43.

44,

45.

a) Jlokaxxure, uto npsimbie 41C 1 BD neprneHIUKyISIPHBI.

6) Haiinure 06beM npusmsl, eciiu A1C = BD = 2.
B konyc, paanyc ocHOBaHUsI KOTOPOI'O paBeH 3, BIUCaH 1iap paauyca 1,5.

a) 300pa3ute oceBoe ceueHre KOMOMHALMY 3TUX TEJ.

0) Haiigute oTHOLIEHHE MIJIOLIAAN MTOJIHOM MOBEPXHOCTH KOHYCA K MJIOLIAAH TOBEPXHO-

CTH 11apa.
B ogHOM OCHOBaHMHM MPSMOIO KPYrOBOI'O LIMJIMHJIpA C BBICOTOM 12 M pagnycoMm ocHOBaHUs 6
MpoBe/IeHa Xopa AB, paBHas paJnyCy OCHOBaHUs, a B JPYrOM €ro OCHOBAHUH MPOBEIEH
nuametp CD, nepnenaukynsipubii AB. [Toctpoeno ceuenue ABNM, npoxopsuiee yepes
npsmyio AB neprnenaukyasapHo npsimoit CD Tak, 4to Touka C ¥ HEHTP OCHOBAHUS LIHJIUH-
Jpa, B KOTOpoM npoBeéH quamerp CD, nexar ¢ OAHOU CTOPOHBI OT CEYEHUS.

a) Jlokaxxute, 4YTO JUArOHAIU ITOTO CEUCHUS PAaBHBI MEXITY COOOM.

0) Haitnure 06b6éM mupamunsl CABNM.
B nmnunaape oOpasyromas neprneHauKyisipHa II0CKOCTH OCHOoBaHUs. Ha oKkpy»XHOCTH OJTHO-
r'0 U3 OCHOBAaHMU IUJIMHIpPA BEIOpaHbl TOUKH A, B 1 C, a Ha OKPYKHOCTHU APYroro OCHOBAHUS
— touka C1, npuuéMm CCi — oOpa3yromas uunusapa, a AC — auamerp ocHoBaHus. W3-

/ACB=30° AB=V2, CC, =2

a) Jlokaxxure, 4TO yroia MEeX1y NpsiMbIMH ACy BCpaBeH 45 O.

0) Haitnure 06bEM mummnpa.
B nunuHpe oOpa3yromias neprneHauKyJIsIpHa MJI0CKOCTH OCHOBaHMS. Ha OKpyXHOCTH OHO-
r'0 U3 OCHOBAHHM IIJIMHJpA BRIOPAHBI TOYKU A, BuC , @ Ha OKPY>KHOCTH JPYroro OCHO-
BaHMs — TOYKa Cl npu4YeM CC— oOpasyromas uunuuapa, a AC — nuameTp OCHOBaHUSI.

/ACB = 45° AB = 2V2, CCi=4

a) Jlokaxxure, 4TO Yroj MeXIy MPsIMbIMU ACiy BCpaBeH

0) Haiinure 00bEM mummHpa.
B nununHape Ha OKpyKHOCTH OJTHOTO M3 OCHOBaHUM LMIUHAPA BEIOpaHbl TOUKU A U B, a Ha
OKPYXKHOCTH JIpyroro ocHoBaHusi — To4kH B1 u C1, npuuéM BB — oOpa3yroias LuiInHapa,
a AC) mepecekaeT ero oCb HMJIMHAPA.

a) Hokaxwure, uto yron C1B4 = 90°.

0) Haiinure momaae 60K0BO# MOBEpXHOCTH, eciii AB =16, BB1 =5, B1C1 = 12.
B mmnnnaape Ha OKpy)KHOCTH OJJHOTO U3 OCHOBAaHUM IUIMHAPA BHIOPAHBI TOUKU A U B, a Ha
OKPYXKHOCTH JIPYroro ocHoBaHus — To4kH B u C1, npuuém BB| — oOpa3ymolas HuiInHapa,
a AC1 nepecekaeT ero och LMINHAPA.

a) Jlokaxxure, uto yron C1BA = 90°.

0) Haiinure mnomaas 60K0BO# MOBEpXHOCTH, eciiu AB =16, BB1 =5, B1Ci = 12.
B mmnunaape oOpasyromas neprneHIuKyisipHa II0CKOCTH OCHOBaHUs. Ha okpy»XHOCTH OJTHO-
r'0 U3 OCHOBaHMU HWJIMHIpPA BEIOpaHbl TOUKH 4, B 1 C, a Ha OKPYKHOCTHU APYroro OCHOBAHUS
— touka C1 npuuém CC1 — obpazyrouias uuiausapa, a AC — nuametp ocHoBaHus. M3Bect-

/ACB = 30° AB = 2V/3,CC, = 4V/6.

o]
a) Jlokaxxure, 4to yroa mexay npsimeimu BC u AC| paBeH 60"
6) Haiinure paccrosinue ot Touku B 1o AC1.
B konyce ¢ BepmnHoii S 1 neHTpom ocHoBaHusa O paauyc OCHOBaHHUA paBeH 13, a BbicoTa

3v4l

paBHa "Touku 4 1 B — xoHI1bI 00pa3yronmx, M — cepenuna SA, N — Todka B TIIOC-
KOCTH OCHOBaHMsI Takasl, 4To npsimast MN napasienbHa npsmoit SB.
a) Jloxaxxure, ut0 ANO — npsIMO# yToJI.
6) Haiinure yros mexay MB 1 JIOCKOCTbIO OCHOBAHHUS, €CJINU JOTIOJIHUTEIBHO U3BECTHO
yto AB = 10.

BECTHO, YTO

W3BecTHO, uTO

60°

HO, 9TO
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46.

47.

48.

49.

50.

51.

52.

53.

Pangnyc ocHOBaHUS KOHYca C BEPUIMHON S ¥ IEHTpoM ocHOBaHUs O paBeH 5, a ero BbICOTa

paBHa 51 ‘Touka M — cepenuna obpasyroieii SA KoHyca, a Touky N U B 11e)xat Ha OCHO-
BaHUU KOHYca, Npu4ém npsmas MN napaienbHa oOpasytonieil konyca SB.

a) Jlokaxxure 4TO ZANO — MPSMOM.

0) Haiinure yron mexay npsmoit BM 1 TJIOCKOCTBIO OCHOBaHMSI KOHYca, eciiu AB = 8.
B mmnunaape oOpasyromas neprneHIuKyisipHa MI0CKOCTH OCHOBaHUs. Ha okpy»XHOCTH OJTHO-
IO U3 OCHOBAaHMU WJIMHJpPA BEIOPAHBI TOUKH 4 U B, a Ha OKPY>KHOCTHU JAPYroro 0OCHOBa-
Hus — Touku B u Ci, npudueM BB — oOpa3zyrouias UMIUHApPA, a 0Tpe3ok AC nepecekaer
OCh IIWJIMHJpA.

a) Jlokaxure, uto yroa ABCi npsimMoit.

0) Haiinure miomaas 60KOBOM MOBEPXHOCTH MIIMHpPA, eciiu AB = 15, BB1 =21,

B1C1 = 20.
Jan npsimoii kpyroBoii koHyc ¢ BepuinHoi M. OceBoe ceueHrue KOHyca — TPEYTroJIbHUK C

yraom 120° ipu Bepmmae M. O6pasyroias KoHyca paBHa 2\/§
CEUeHUeE KOHYca, MEPIEHANKYIIPHOE OJTHOM U3 00pa3yroluX.

a) Jlokaxkxute, 4TO MOJTYYCHHBIH B CEUEHUHU TPEYTOJbHHUK TYHOYTOJIbHBIN.

0) Halinure mromanas cedeHus.
B ogHOM OCHOBaHMHM NPSMOIO KPYrOBOI'O LIMJIMHJIPA C BBICOTOM 3 M pajinycoM OCHOBaHUS 8
IpoBeJieHa Xopaa A5, paBHas painycy OCHOBaHUs, a B IpyIrOM €ro OCHOBaHUHU IIPOBEIEH
nuametp CD, nepneHaukynsipubiii AB. [Toctpoeno ceuenue ABNM, npoxopsuiee yepes
npsimyro 4B nepnenaukyisipHo npsimoi CD Tak, uto Touka C U [IEHTP OCHOBaHUS LIWJINH-
Jpa, B KOTOpoM npoBeéH quamerp CD, nexar ¢ OAHOU CTOPOHBI OT CEYEHUSI.

a) Jlokaxxure, 4YTO JUATOHAIN ITOTO CEUCHUS PABHBI MEXKITY COOOM.

0) Haitnure 06b6éM nmupamunsl CABNM.
B oagHOM 0CcHOBaHUU NPSAMOT0 KPYroBOIO LMJIMHJPA € BEICOTOM 9 M paanycoOM OCHOBAHHUS 2
IpoBe/ieHa Xopaa AB, paBHas palnyCcy OCHOBaHHs, a B JPYrOM €ro OCHOBAHUH IPOBEIEH
muametp CD, nepnieHukyspHbiil AB. [loctpoeno ceuenne ABNM, npoxopsiiee yepes
npsamMyro AB neprneHaukyasapHo npsimoi CD Tak, 4to Touka C M HEHTP OCHOBAHHUSI LIWJIMH-
1pa, B KOTOPOM IipoBeiéH auamerp CD, nexar ¢ 0lHOI CTOPOHBI OT CEYEHMUS.

a) Jlokaxxute, 4TO TUAroHaIH 3TOTO CEYCHHS PaBHBI MEXKIY COOOIA.

0) Haitnure 06b6ém nupamunsr CABNM.
JaH npsimMoil KpyroBoil HUIMHAP BbICOTOM 9 U paguycom 2. B o1HOM U3 OCHOBaHUI MpPOBE-
JieHa xopJia AB, paBHas pajnycy OCHOBaHUs, a B IpyrOM OCHOBaHUHU IIpoBeaEH nuametrp CD,
NEepIEeHANKYISIPHBIN psiMoit AB. [locTpoeHo ceuenre HMIMHApPa MI0CKOCThI0 ABNM, niep-
NeHAUKYIsIpHON npaMoit CD, npuuém Touka C ¥ LEHTP OCHOBaHUS LIMJIMHAPA, COAECPKAILETO
otpe3ok CD, nexar 1no oHy CTOPOHY OT IJIOCKOCTH CEUEHHS.

a) Jlokaxxure, 4TO 1UAroHaIu 4yeThlpéXyroibHuka 4BNM paBHBI.

0) Haitnure 00b6éM nmupamunsl CABNM.
Jlan npsiMoii KpyroBoi LUIMHAP BeICOTON 3 U paanycoM 8. B onHOM U3 ocHOBaHui poBe-
JieHa Xxopaa AB, paBHas paanyCcy OCHOBAaHMs, a B IpyrOM OCHOBaHUU NpoBenéH quamerp CD,
NEPHEHAUKYJIAPHBIN IpsiMoil AB. IIocTpoeHo ceueHne NMINHIpa INIOCKOCThI0 ABNM, niep-
NeHAUKYIsIpHOU npsiMoit CD, npuuém Touka C U LIEHTP OCHOBaHUS LIMJIMHPA, COAEPIKALIErO
otpe3ok CD, nexar 10 0JIHy CTOPOHY OT IJIOCKOCTH CEUEHUS.

a) Jlokaxxure, 4TO 1UAroHaIu 4YeThlpEXyroibHuka 4BNM paBHBI.

0) Haitnure 00b6éM nmupamunsr CABNM.
B nuununape ob6pasyromias neprneHuKyispHa II0CKOCTH OCHOBaHUs. Ha okpy>KHOCTH OJHO-
IO U3 OCHOBAaHMU IWJIMHJpPA BEIOPAHBI TOUKH 4 U B, a Ha OKPY>KHOCTHU JPYroro 0OCHOBa-
Hus — Touku B u Ci, npuueM BB — oOpa3zyrouias UMIUHApPA, a 0Tpe3ok AC nepecekaer
OCh IIWJIMHJIPA.

a) Jlokaxwure, 4to yroa ABCi npsimMoii.

Yepes Touky M poBeneHO

179



54.

55.

56.

57.

58.

59.

60.

0) Haiinure miommaae 60KOBOM MOBEPXHOCTH MIIMHIpPA, eciiu AB = 15, BB1 =21,
B1C1 = 20.
B npaBunbHO# yeTbipéxyronbHoi nupamuae SABCD ¢ BepiinHO# S CTOpOHA OCHOBAHUS
paBHa 4. Touka L — cepeauna pedpa SC. TanreHc yria Mexay npsMmbiMu BL u SA paBeH
2V/34
17
a) [lycts O — uenTp ocHoBaHus nupamubl. Jlokaxure, uro npsmeie BO u LO nepreH-
JTUKYISIPHBIL.
6) Haiiaure niomaab MoBEpXHOCTH MTUPAMHUIBI.
B npaBunibHO# TpeyronbHoii npusme ABCA1B1C1 Bce pébpa paBubl 6. Ha péopax 441 u CC)
OoTMe4eHbl TOUKU M 1 N cOOTBETCTBEHHO, npuuém AM =2, CN = 1.
a) Jlokaxxure, 4to miockoctb MNB| pa30uBaeT Npu3My Ha JBa MHOTOTPaHHUKA, 00bEMBI
KOTOPBIX PaBHBI.
0) Haiinute 06bEM Tetpasapa MNBB.
B npaBunbHo# TpeyronbHoi npusme ABCA1B1C1 Bce pébpa paBubl 8. Ha péopax 441 u CC
oTMeueHbl TOUku M u N cooTBeTCTBEHHO, mpuuéM AM =3, CN = 1.
a) Jlokaxxure, 4To miI0ockocTh MNB| pa30uBaeT Npru3My Ha JBa MHOTOI'PAHHUKA, 00bEMBI
KOTOPBIX PaBHBI.
0) Haiinure 00bEM TeTpasapa MNBB:.
Ha pé6pax AB u BC tpeyronbHoi nupamuipl ABCD otMeueHsl TOUKU M 1 N COOTBETCTBEH-
HO, IpuuéM AM : BM=CN : NB=1 :2. Touku P u Q — cepenunnl ctopoH DA u DC cooT-
BETCTBEHHO.
a) Jloxaxxure, uto P, O, M u N nexar B OJJHOH TUIOCKOCTH.
0) Haiitu oTHOIIEHHE 00BEMOB MHOTOTPAHHUKOB, HA KOTOPBIE IIIOCKOCTE POM pa3ou-
BaeT NUpaMULy.
B tpeyronpHnoii nupamune SABC u3BecTHb OOKOBbIE pEdpa:

SA=SB=13, SC=3V17,, y
CHOBAHMEM BBICOTHI 3TOM NMUpaMUAbI ABJISETCS CEpEeInHA

Menuanbsl CM tpeyronbHuka ABC. Dta BbicoTa paBHa 12.

a) [lokaxxure, uro TpeyrosibHUK ABC paBHOOEAPEHHBIH.

0) Haitnure 06b6éM nmupamunb SABC.
OcHoBaHMEM MPSAMON TPEYrOJIbHON MPU3MBI ABCA|B1Cisgpnsercs IIPSIMOYTOJIBHBIN Tpe-
yrosibHUK ABC ¢ npsimbiM yriioM C. Jluaronanu O0KOBBIX I'paHei AAB By BB, ClcpaB-
HBI 15 1 9 COOTBETCTBEHHO, AB = 13.

a) Jlokaxkxure, 4TO TPEYroJIbHUK BA,C IIPSMOYTONBHBIMH.

0) Haiinure 00bEM mupaMu bt AA1Cy
Jana npaBunbHast yeTblpéxyrosbHas nupamuna SABCD c BepuuHoii S. Touka M pacnoio-
»keHa Ha SD Ttak, uro SM : SD =2 : 3. P— cepeauna pebpa AD, a Q cepeauna pedpa BC.

a) Jlokaxxure, 4TO CeYEHUE MUPAMUJIBI INIOCKOCTHI0O MOP — paBHOOEApEeHHAs Tpareius.

0) Haiinure oTHOIIEHHE 0OBEMOB MHOTOTPAaHHUKOB, HA KOTOPBIE INTIOCKOCTE MQOP pas-

OuBaeT nupamunay.
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Kpurtepun onieHKH Ha 3K3aMeHe

DK3aMeH NPOBOJUTCS B NUCbMEHHOU (hopMe 1o OuieraM WM B (popmMe TeCTUPOBAHUS.
Kpurepuu olleHKH Ipu NPOBEJCHUM IK3aMeHa o OuiieTam

«OTJIIMYHOY «XOpOLIOY» «yOBJIETBOPUTENIBHO» | «HEYIOBIETBOPU-
TEIbHO»
CTYIEHT pacKpbIBa- | CTYIGHT  pacKpbIBaeT | CTY€HT  pPacCKpBIBA€T | CTYAECHT HE PACKPBLI

€T TEOPETUYECKUU
BOITPOC owiera,
MpaKTUYECKOe 3aja-
HUE BBINONHIET Oe3
OImHUOOK, YBEPEHHO
OTBEYAET Ha JIOTIOJI-
HUTEJBHBIE BOIPO-

ChI

TEOPETUYECKUIN BOIPOC,
IIPAKTUYECKOE 3aJlaHue
BBINOJIHAET 0e3 oulu-
00K,
HbIE BOIIPOCBHI OTBEYAET

Ha AOIIOJIHUTCIIb-

HEYBEPEHHO, J0IyCKaeT
HE TOYHOCTH B OIpe/e-
JICHUSX.

TEOPETUYECKUN BOIPOC
HE B IOJHOW Mepe, J0-
MyCKaeT HETOYHOCTH B
dbopmynupoBkax  (1-2
OmuOKM),  MpaKTHYEC-
CKO€ 3a/IaHUE BBINOJI-
HEHO YacTUYHO, C J0-
MyIIEHHEM OIIMOOK B
pacuérax.

TEOPETHUYECKUN BO-
IpOC, MPaKTUYECKOE
3aJaHU€ HE BBINOJI-
HUIL.

Kpurepun onieHku npu npoBeeHUH dK3aMeHa B (pOpMe TeCTUPOBaHUS

COTJIMYHOY «XOpOIIIOY «YIOBIICTBOPUTEIIBHO)» | «HEYIOBICTBOPHTEIHHOY
CTYZICHT BBITMIOJIHUJ | CTY[ICHT BBITIOJHMI | CTYI€HT  BBIMOJIHWI | CTYJCHT BBIOJIHWI Me-
91-100% wu wnabpan | 76-90% wu wnabpan | 60-75% u nabpan 30- | Hee 0-59 % u Habpan O -
46-50 6amnos. 36-45 Ganos. 35 Gamnos. 29 Gannos.
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