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1. lleaun ocBoOeHHUSsI AMCHMUILIHHBI

Conepxxannie nporpammbl ydeOHou mucrurmuinasl [1/7].01 «Maremartuka» HamnpaBlI€HHO Ha
JOCTHKEHHUE CIEAYIOIIMX LIeJIeH:
- obecrieueHne CHOPMUPOBAHHOCTU TMPEACTABICHUN O COIMAIBHBIX, KYIBTYPHBIX M HUCTOPUYECCKHX
(akTOpax CTAaHOBJICHUS MAaTEMATUKU;
- obecneueHne CGHOPMHUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMHUYECKOTO M MaTeMaTHYECKOTO
MBIIILICHHS;
- o0OecrnieueHue COHOPMUPOBAHHOCTH YMEHHUW TPUMEHSTH IIOJYYCHHBIC 3HAHUS TIPH PEIICHUHU
Pa3IMYHBIX 33]1a4;
- obecrnieueHre cHOPMUPOBAHHOCTH TPEACTABICHUN O MaTEMaTHKE KaK 4YacTh OOIIeuesloBEYECKOU
KYJIBTYPBI, YHUBEPCAILHOM SI3bIKE HAYKH, ITO3BOJISIONIEM OMUCHIBATh U U3y4aTh PEAIbHBIC TPOIECCHI
U SIBJICHUSL.

2. Mecto nucuumiaunbl B ctpykrype IHIICC3

Vyeonas mucummumaa [1J[.01 «MaTtematukay sBIS€TCSl y4E€OHBIM MPEIMETOM 00s3aTeITHHOM
npeaMeTHo obmactu «Matematuka u uHpopmatukay DI'OC cpemnero oOmiero o0Opa3oBaHUS.
VYyeOHasi NUCHUIUIMHA W3yYaeTcsi B o0O0meoOpa3oBaTeIbHOM IIMKIE Y4eOHOro TIlaHa Ha 0Oase
OCHOBHOTO 00ITIero 00pa3oBaHMs C MOJyYEHUEM CPEIHETO 00IIero 00pa3oBaHusl.

B yue6npix mmanax I[MIICC3 yuebnas muctmmmna [1J[.01 «Martemarnkay BXOAHWT B COCTaB
o0mux o0meo6pazoBaTeNbHBIX YUeOHBIX TUCIUTUINH, (OPMUPYEMBIX U3 00s3aTEIBHBIX MPEIMETHBIX
obmacreit ®I'OC cpemnero obmiero oOpazoBanusi, mis cneruainbHocTet CIIO cooTBeTcTBYyROMIETO
npodust mpodeccuoHaTLHOTO 00pa30BaHMSL.

Vyeonas nucuumumna [1J1.01 «MaTtemaTnka» ocBanBaeTcs Ha epBoM Kypce (1, 2 cemecTpsr).

3. Komnerenuuu odydamwuierocsi, popmupyemMbie B pe3yjbTaTe OCBOEHHS
AUCUHMIIUHBI

OcBoenne y4eOHOW AuMCUUIUIMHBI «MareMmaruka» oOecrneuynBaeT AOCTIKEHHE CTyIEHTaMU
CIIEYIOIIUX Pe3yabTATOB!

JIMYHOCTHBIX:

- c¢(hopMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKEe KaK YHHUBEpPCAIbHOM S3bIKE HAyKH, CPEIICTBE
MOJENUPOBAHUS SBJICHHUI U MIPOIIECCOB, UJIESX U METOJIaX MaTEMaTHKH;

- TIOHMMaHWE 3HAYUMOCTH MaTEeMaTUKU JUIs HAYyYHO-TEXHHYECKOTo mporpecca, copMUPOBAHHOCTH
OTHOIICHUS K MAaTEeMaTHUKE KaK K 4acTH OOIIEeYeIOBEYECKOM KyIbTyphl Yepe3 3HAKOMCTBO C HCTOpUEN
pa3BUTHUS MaTEMATHKH, SBOJIOIUEH MaTeMaTHYECKUX HICH;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, alTOPUTMHUECKOMN
KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOAMMOM Ui Oyaymied mpodeccnoHanbHOM
JesITeNLHOCTH, JUI MIPOJOJDKEHHSI 00pa30BaHus M caMOOOpa30BaHMUS;

- OBJIQ/ICHHE MAaTEMaTHUYEeCKUMHU 3HAHUSIMHU U YMEHUSIMH, HEOOXOIMMBIMH B TIOBCETHEBHOW KU3HU, IS
OCBOEHHSI CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUIUINH U JUCUUIUIHH MPOPECCUOHATBHOTO IIUKIIA, JUIS
noJytyueHus: 06pa3zoBaHus B 001acTAX, HE TPEOYIOUX YryOIeHHOW MaTeMaTHUeCKOH MOrOTOBKHY;

- TOTOBHOCTh U CIIOCOOHOCTh K 00OPa30BaHUIO, B TOM YHUCIIE CaMOOOpPa30BaHUIO, HA TIPOTSHKECHUH BCEi
KU3HU; CO3HATEIIbHOE OTHOIIEHHE K HEMPEPhIBHOMY OOpa30BaHHIO KaK YCIOBHUIO YCIENIHOMN
npodeccruoHaIbHOM 1 00IIECTBEHHOU JAESITENEHOCTH;

- TOTOBHOCTh U CIOCOOHOCTH K CAMOCTOSITEILHOM TBOPUECKON M OTBETCTBEHHOM JCSITENLHOCTH;



- TOTOBHOCTb K KOJUICKTUBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B 00pa3oBaTEIbHOM,
OOIIECTBEHHO I10JIE3HOH, y4eOHO-UCCIe0BaTENbCKOI, IPOEKTHON U APYTUX BUAAX AEATEILHOCTH;

- OTHOILICHHE K MPO(PECCHOHATBHON NESITEIHPHOCTH KaK BO3MOKHOCTH Y4YacTHS B PELICHUU JIMYHBIX,
00I1eCTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOIIEM;

MeTanpeIMeTHbIX:
- YMEHHE CAMOCTOSITEJIbHO OMNPEACINIATh LENH ACSITEIbHOCTH W COCTAaBJIATH IUIAHBI JEATEIbHOCTH;
CaMOCTOSITENIBHO OCYILIECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH AEATEIBHOCTh; HCIOJIb30BaTh
BCE BO3MOYHBIE PECYpPChl MJis JOCTHUXKEHHS TIIOCTABJIEHHBIX LEJICd W pealn3alud IUIAHOB
NEeSITETLHOCTH; BEIOMPATh YCIICIIHBIE CTPATETUU B PA3JIMYHBIX CUTYAIUX;

- YMEHHE MPOJYKTUBHO OOIIATHCS U B3aMMOJECUCTBOBATH B MPOIECCE COBMECTHOM NEATEIHHOCTH,
YYUTHIBATh TO3UIIUU APYTUX YUACTHUKOB JACATEIBHOCTH, 3P(HEKTUBHO pa3pemath KOHQIUKTHI;

- BJIQJICHHE HaBBIKAMHU TO3HABATENHbHOM, Yy4eOHO-HCCIEOBATEIHCKON M MPOEKTHOW JESTEIHHOCTH,
HaBBIKAMU pa3pelieHus npooieM; CnocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOUCKY METOI0B
peLIeHHS TPAKTUYECKHUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOJOB MTO3HAHUS,

- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHOM MH(POPMAIIMOHHO-TT0O3HABATEIILHON NIEATEIIbHOCTH,
BKJIFOYAsi YMEHUE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(OPMAIIUU, KPUTHIECKH OLICHHBATh
Y UHTEPIPETHPOBATH HHPOPMAIIHIO, TTOTYyIAEMYI0 U3 Pa3JIMUYHBIX HCTOYHHKOB;

- BJIQJCHUE SI3BIKOBBIMU CPEACTBAMH: YMEHUE SICHO, JIOTUYHO, TOYHO M3JaraTh CBOIO TOYKY 3PEHUS,
HCIOJIb30BATh aJICKBAaTHBIE SI3bIKOBBIE CPEACTBA;

- BJAQJCHWE HABBIKAMH TIO3HABAaTEIHHON pPEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUN U
MBICIIUTEIIbHBIX MPOILECCOB, UX PE3YIHLTATOB U OCHOBAHMI, TPAHUI] CBOETO 3HAHUS U HE3HAHUSI, HOBBIX
MO3HABATENBHBIX 3a7a4 M CPEJICTB ISl UX IOCTHKCHUS,

- LEJNeYCTPeMJIEHHOCTh B TMOMCKaX M MPUHATHH pELIeHUuN, COOOpa3sUTEIbHOCTh M HHTYHUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBIEHUI; CHOCOOHOCTh BOCIPUHUMATH KPacoTy U TapMOHUIO
MHpa;

npeaIMeTHBIX:

- c(hopMHUpPOBaHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK YacTH MHUPOBOM KyJIbTypbl U MecTe
MaTeMaTHUKd B COBPEMEHHOW LMBUJIM3AIlMU, CHOCO0AaX OMMCaHUs SBJICHUN peaJbHOTO MHUpa Ha
MaTeMaTH4YEeCKOM SI3bIKE;

- chOpPMUPOBAHHOCTh MPEJCTABICHUNH O MaTeMaTHYEeCKUX [MOHATHSAX Kak BaKHEUIINX
MaTeMaTHYEeCKUX MOJENAX, MO3BOJIAIOIIMX OMUCHIBATh M M3Yy4aTh pa3Hble IPOLECCHl U SIBJICHMUS,
MMOHMMAaHKHE BO3MOKHOCTH aKCMOMAaTUYECKOTO MOCTPOCHUSI MaTEMaTHUECKUX TEOPHIA;

- BIJIaJICHHE METOJAaMH J0Ka3aTeIbCTB U aTOPUTMOB PEUICHHS; YMEHUE UX MPUMEHSITh, IPOBOJUTH
J0Ka3aTeNIbHbIE PACCYXICHUS B X0OJIE pEeLUICHUS 3a/1a4;

- BJIaJICHUE CTaHJAPTHBIMU MPUEMaMU PEIICHUs PalliOHATbHBIX U UPPALMOHAIBHBIX, TOKA3aTENbHBIX,
CTETIEHHbIX, TPUTOHOMETPUUECKUX ypaBHEHHI M HEPAaBEHCTB, UX CHCTEM; HCIOJIb30BAHHE TOTOBBIX
KOMITBIOTEPHBIX TPOTpaMM, B TOM YHWCJE AJs MOMCKA IMYyTH PEUICHHS M WIIIOCTPALUU PEIICHUs
ypaBHEHUI U HEPABEHCTB;

- chopMHpPOBAaHHOCTH TpEACTABICHUI 00 OCHOBHBIX NOHATHUAX MAaTEMaTHYEeCKOrO aHallh3a U HX
CBOMCTBAX, BJIaJICHUE YMEHHEM XapaKTEepPH30BaTh MOBeJACHUE (DYHKIUH, UCIIOJIb30BAHUE TTOTYYEHHBIX
3HAHW 11 OTIMICAHUS U aHAlIM3a PeallbHbIX 3aBUCUMOCTEHH;

- BJIaJICHUE OCHOBHBIMH MOHSATHSMH O IJIOCKHX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, ux
OCHOBHBIX CBOMCTBaX; CQPOPMUPOBAHHOCTh YMEHHS paclo3HaBaTh TreoMeTpHYeckue (UTypbl Ha
yepTexax, MOACNAX U B pEaIbHOM MUPE; MPUMEHEHUE N3YUYEHHBIX CBOWCTB r€OMETPHUECKUX QUTYp U
dbopMyI s pelIeHus: TeOMETPUUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEP>KaHUEM;

- cOpMUPOBAHHOCTD MPEACTABIEHUI O Mpolleccax U SIBJICHUSAX, IMEIOIIUX BEPOSTHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUPE, OCHOBHBIX MOHATHUIX 3JEMEHTAPHOU TEOPHHU
BEPOSITHOCTEH; yMEHUH HAXOJUTh U OLIEHUBATH BEPOSITHOCTU HACTYIUICHHUS COOBITUN B MIPOCTEHINNX
MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJIHMYUH;

- BJIaJIeHUE HaBBIKAMU MCIIOJIb30BaHNs TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM NP PEIICHUH 3a/1a4.



4. CTpyKTYpa U cofAepKAHUE TUCIHUILIHHBI

4.1. O6mas Tpya0eMKOCTH AUCHMIUIMHBI B 4acax

OO0mast TpyI0eMKOCTh AUCHUTLINHBI COCTaBIsieT 294 Jaca.

dopma IPOMEKYTOYHOW aTTECTAIMH 0 AUCHUTUTHHE: TrddepeHnpoBaHHbIi 3a4€T B 1 cemectpe,
9K3aMeH BO 2 CeMeCTpe.
Tabnuia pacnpeneneHus TPyI0eMKOCTH TUCIUIUIMHEI (B yacax) 10 BUJAM Harpy3Ku oOydaronierocs u
10 pazjiesiaM JUCIUILIMHBI

Bunet u yacel ayquTopHOU
N N paboThI, UX TPYJOEMKOCTS (B T
o EMCCT €K nc (POPMBI
Pasnensl ¥ TeMBI AUCHUITIINHEL Henens Jacax) yupe op
p KOHTpPOJIA
[IpaxkTryeckue
Jlexniu
3aHATUA
Breaenne. 1 1 1 0
Pazpnen 1.
A 1 |14 7 16
Pa3BuTHne moHATHS 0 YHCIIE.
T 1. o
1 el\u/la 1 1-4 7 16 KonTponbHas pa6oTa Ne 1
JlelicTBUTENbHBIE YUCTA. KonTponbHas pabota Ne 2
Paznen 2.
KopHuu, crenenun 1 5-11 14 30
u JIorapugpmsl.
2 Tema 2. CrenenHas QyHKLH. 1 5-6 4 10 KonTponsHas pa6ora Ne 3
3 Tema 3. IlokazarenbHas QyHKIHS. 1 7-8 10 KonTponsHas pabota Ne 4
4 Tema 4. Jlorapudmudeckas pyHKIHS. 1 9-11 10 Kourpomnpnas padora Ne 5
Pasznex 3.
[IpsiMble u MUIOCKOCTH 1 12-14 6 12
B IIPOCTPAHCTBE.
5 Tema SLAKCHOMM CTCPCOMETPHH H X 1 12 2 4 KonTponshas padora Ne 6
TIPOCTCUILINE CIICACTBUA.
6 Tewa 6. Havpannenbﬂocu [IpAMBIX 1 1 13 2 4 Kourpomnsnas padora Ne 7
[IOCKOCTEiA.
7 Tewa 7. HCpl;lCH,IlHKyJ‘ISIpHOCTL TPAMBIX 1 14 2 4 KonTponeHas pabora Ne 8
U IIJIOCKOCTCH.
Paznen 4.
. 1 1517 |6 10
KOOpZ[PIHaTbl H BEKTOPbI.
g | Tewa8./Jlexaprosst koopaunarel u 1| 1517 6 10 Komrpomssas pa6ora Ne 9
BEKTOPBI B IPOCTPAHCTBE.
IIpomeskyTouHas arrecTauus — M depeHIMPOBAHHBIH 3a4eT
Paznen 5.
OCHOBBI TPUTOHOMETPH . 2 1-5 10 42
9 Tema 9. TpuroHomeTpu4ecKue 2 1 2 14 KontponsHas padora NelQ
dhopmyibL.
10 Tema 10. Tpuronomerpuyeckue 5 2.3 4 14 KontponsHas pabora Nel 1
YpaBHEHHUS.
11 Tema 11. Tpuronomerpucckie 2 4-5 4 14 KontponsHas pa6oraNel 2
dyHKIMN.
Pasgen 6.
MHOrorpaHHUKH H KPYIJible 2 6-12 14 48
TeJaa
KonTponsHas pabora Nel3
12 Tema 12. MHOTOrpaHHHUKH. 2 6 2 12 Kowrposhas pabora Nold
13 Tema 13. Tena BpamuieHus. 2 7-8 4 12 KonTponesHas pabora Nel5
14 Tema 14. O6BEMBI MHOTOTPaHHHKOB. 2 9-10 4 12 KonTponbsHas padora Nel6




15 Tema 15. O6nEmbt u nosepxrocTi T 2 11-12 4 12 KourposnsHas paGora Nel7
BpaLICHHSI.
Pazgen 7.
Havana maTemaTn4eckoro 2 13-15 6 18
AaHaJIn3a

16 Tema 16. Hpomj}om—xaﬂ u eé 2 13 2 6 KonTponbsHas pabora Nel8
rEOMETPHYECKHI CMBICII.

17 Tewa 17. Ipumenenne npoussonHoii k 2 14-15 4 12 Kourponsnas paGora Nel9
HCCIICA0BAHUIO (DYHKIIHH.
Pazpnen 8.

" 2 |1617 |4 18

HHTerpan u ero npuMeHeHne

18 Tema 18. UnTerpain. 2 16-17 4 18 KonTponbsHas pabora Ne20
Paznen 9. Komounaropuka 2 18 2 6

19 Tema 19. KomOunaropuka. 2 18-19 2 6 KonTponbHas paGora Ne2 1
Paznen 10. DiaeMeHTHI TeOpHu
BEpPOATHOCTEH U 2 20-23 4 12
MATEeMATHYECKOH CTATHCTHKH

20 Tewa 20. BniMeHTH reopun 2 20-21 2 6 Kourponsnas padora Ne22
BEPOSITHOCTEH.

21 | Tema2l.CraTucruka. 2 22-23 2 6 KourpomnbHas paGora Ne23
Uror

oro 1-2 | 40 74 212

Koncyabranus 2
ITpomexkyTouHasi aTTecTaums - IK3aMeH 6

294




4.2. ConepkaHue JUCUUIIMHBI

HaumenoBanue Conep:xanue y4eOHOro MaTepnaJia, NpaKTHYeCKHE 3aHATHS, CAMOCTOSITeJIbHASA padoTa o0y4arommxcs O6bem YpoBeHsb ocBoeHust
Pa3aeoB U TeM JacoB
2 3 4
Brenenue Maremartuka B HayKe, TEXHUKE, SKOHOMHKE, HH(OPMAIIHOHHBIX TEXHOJIOTHAX U TPAKTUYECKON JIESITENbHOCTH. 1 1
enu 1 3aaa4n U3ydeHUs] MaTEMAaTUKH NPU ocBoeHuHU crenanbHoctu 09.02.04 «[IporpamMmMmupoBaHue B
KOMITBIOTEPHBIX CUCTEMAX).
Pa3nen 1. Pazeutne | Conmep:kaHue y4eOHOr0 MaTepHuasia 23
TOHSITHS 0 YHCTe
7
Tema 1. Ienbie u panmoHansHble nca. JledcTBuTenbHble yucna. [Ipubauscennsie sviuucienus. Komniexchule wuca. 7 2
JlelicTBUTEIbHBIE Apudmernueckuii KOpeHb HaTypaibHOM crenenn. Kopenb crenenn N>1 u ero cBoiicta. KopHu HatypaigbHON
yycia. CTETEeHH U3 YHuciia U uxX cBoicTBa. CTeNeHb ¢ pallioHaIbHBIM TI0Ka3aTeneM U e€ cBoiicTBa. [lonamue o cmenenu ¢
OeticmeumenvHbvim noxasamenem. Ceolicmea cmeneny ¢ 0elicmeumebHolM NOKA3ameneM.
IpakTHYecKHe 3aHATHS: 16
1. KontponbHas padora Nel (BxomgHoii cpe3) (45 MUHYT). 2 2
Pemienue 3a1a4 1o Teme: «Apudmernyeckue AeUCTBHUs Hal yrciaamMu. CpaBHEHHE YHCIOBBIX BEIUYKH.
Haxoxaenue npuOImKEHHBIX 3HAUSHNH BETMYMH U TIOTPEHIHOCTEH BBIYHCIICHNUS (A0COTFOTHON M OTHOCHUTENBHOM).
[TpuOnmxEHHbIC BEIMKUCIEHNS. PellieHne NpUKIaaHbIX 3a1a4.
2. Pemenue 3a1a4 no teme: «llenbie v parioHaJIbHBIE YHCIIay. 2
3. Pemenue 3a1a4 1o teme: «J[elCTBUTEIbHBIC YHCIIa. 2
4. Pemienue 3aja4 Ha BbIYUCIICHHE OECKOHEUHO YOBIBAIOIIEH reOMETPUYECKOM MTPOrpecCchu. 2
5. Pemenue 3a1a4 Ha BbIYKCIIEHHE apHU(PMETHIECKOr0 KOPHSI HATYPaJIbHOW CTEIICHHU. 2
6. Periennie 3aa4 Ha BRIYMCIICHHE M CPaBHEHUE KOpHEH. BrIoTHEeHHEe pacuéToB ¢ pauKaIaMiL. 2
7. Pemienue 3a71a4 Ha BBIYKMCIIEHHUE CTENIEHH C PAIIMOHAIBHBIM M ISHCTBUTEIBHBIM [TOKA3aTEIEM. 2
8. Pemrenue 3a/1a4 Ha npeoOpa3oBaHus BhIpaKEHUH, copepxainux creneHn. CpaBHeHue crerneneil. Pemenue 2
npukiIaaabix 3a1a4. KontposbHas padora Ne2 mo teme: «JleficTBuTenbHbIe ynciay (45 MUHYT).
Pa3gen 2. KopHu, Conep:xaHue y4yeOHOro MaTepuasa 44
CTeNeH!
J0rapu)mMbl. 14
Crenennas QpyHkuusi, e€ cBolicTa u rpaduk. Bzaumuo odpatHsie pyHKINU. PaBHOCKIIbHBIE YpaBHEHHS U 4
g;ﬁ;ifmnemaﬂ HepaBeHCTBa. [IpeoOpazoBanue PALHOHABHBIX, HPPALHOHANBHBIX, CTENICHHbIX BeIpakeHuil. Pemenue
palMOHATBHBIX M UPPALMOHATIBHBIX YPABHEHHUI W HEPABEHCTB.
Tewma 3. TlokasatenbHas [Noka3zarenbHast GyHKIU, € cBOHCTBa M rpaduk. PemeHne mokazaTenbHbIX YpaBHEHHI 1 HepaBeHCTB. CHCTEMEI 4
Pymxmms. MMOKa3aTeIbHBIX YpaBHEHUH 1 HepaBeHCTB. [IpeoOpa3oBaHie MOKA3aTENbHBIX BRIPAKEHHH.
Jlorapugm. Jlorapudm uncma. OCHOBHOE JlorapupmMuyaeckoe ToxaecTso. Jlorapudm npousBeseHus, 4aCTHOTO, 6
CTETIeHH; TIePeX0] K HOBOMY OCHOBAaHUIO. J{eCATHYHBIN 1 HATYypaNbHBIN JTorapudmel, gucio e. Jlorapudmudeckas
Tema 4. Jorapudmuueckas | (QYHKIHS, e€ cBoiicTBa 1 rpaduk. [Ipeodpa3zoBaHms NPOCTEHIINX BBIPAKECHIH, BKIIOYAIONINX OIEPAIHIO
Gymxms. norapupmuposanus. [IpeodbpazoBanne morapu)MUIECKUX BIpakeHU. Pemnrenne norapuMuuecknx ypaBHEHUHA U
HepaBeHCTB. HaxokaeHue 3HaueHn# Joraprma 1mo npon3BoIbHOMY OCHOBaHHMIO. JloraprupmupoBanue n
TIOTEHIINPOBAHNE BBIPAKECHHH.
IIpakTHYecKue 3aHATHA: 30 2




9. Pemenne 3ama4 no reme: «CrenenHas QyHKIWs, e€ CBOMCTBa M rpaduKy.

10. Pemenue 3ama4 o Teme: «B3anuMHo oOpatHble QyHKITUMY.

11. Pemienue 3a1a4 110 TCMCE: «PaBHOCHIIBLHEIE YPAaBHCHUS U HCPABCHCTBA».

12. Pemienue 3aJa4 110 TCMC: «I/IppaHI/IOHaJ'ILHLIe YPAaBHCHUSA U HCPABCHCTBA».

13. Pemienne npuKknagHbIX 3a4a4.
Konrponbhas pabora Ne3 no teme: «Crenennas pyHkuus» (45 MUHYT).

NININININ

14. Pemrenue 3anad o teme: «lloka3atenpHas QyHKIHsA, €€ CBONWCTBA U TpaduK».

15. PemieHne noka3aTenbHbIX YpaBHEHUH

16. Pemenre nokasateabHbIX HEPABEHCTB.

17. Pemienue 3aJa4 110 TCMC:. «CHcTeMBbl TTOKa3aTeIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTBY.

18. PemieHne npuKkinagHbIX 3a1a4.
Konrponbhas padora Ne4 o teme: «IlokazatenpHas QyHKms» (45 MUHYT).

NININ NN

19. Pemrenue 3anay mo teme: «Jlorapudmel. HaxoxkieHre 3HaYCHUH Jorapugma mo npou3BoIbHOMY OCHOBAHHIO.
[Tepexox OT OAHOr0 OCHOBaHUs K Jipyromy. Berauciienue norapugmon. CpaBHeHHE J0rapupmMoB.»

20. Pemenue 3anau no teme: «CBoiicTBa jorapudMoB. JlecaTHUHbIE W HATYPAJIbHBIE JOrapupMbI».

21. Pemienue 3anau no teme: «Jlorapudmuueckas ¢yHkims, e€ cBoiicTBa U rpaduky.

22. Pemienne norapupmMuueckux ypaBHeHui. JlorapudMupoBaHue 1 OTEHIIMPOBAHNE BBIPAKEHUI.
Penienue npocTermux jJorapupMUIECKUX HEPaBEHCTB.

23. TIpeoOpa3oBaHus IPOCTEHIITUX BBIPAKCHHUH, BKITFOYAOIINX OMCPAIMIO BO3BEIACHUS B CTCIICHD U ONEPAITHIO
sorapu(MupoBaHusi. PeleHre npukiaaHbX 3a1ad.
Konrponbhas padora Ne5 o teme: «Jlorapudmudeckast GyHKIws». (45 MUHYT)

Paznean 3. IIpsmbie
IIOCKOCTH B
IPOCTPaHCTBeE.

Conep:xaHue y4yeOHOr0 MaTepuaa
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Tema 5. Akcuombl
CTEPEOMETPHHU U HX
TpocTeime CaeaCTBUs.

OCHOBHBIE TTIOHATHS CTEPEOMETPHUH (TOUKA, MPsIMast, INIOCKOCTh, IPOCTPaHCTBO). CyIIecTBOBaHUE IIOCKOCTH,
MIPOXOAAIIEeH Yepe3 JaHHYIO IPSAMYIO U JaHHYIO TOUKy. [lepecedenne npsmoii ¢ miockocTio. CyliecTBoOBaHHE
MIPSIMOM, MTPOXOJSIIEH Yepe3 TPH 3aaHHble TOUKU. Pa30reHre MpocTpaHCcTBa Ha JiBa MONyNpocTpaHcTBa. B3anmHoe
pacIiono)XeHre JBYX MpAMBIX B IpocTpaHCcTBe. Ilepecekaromiyecs, napauleNbHbIe U CKPELIUBAIOIINECS TIPSIMBIE.
Yron Mexay NpsMbIMU B ITPOCTPAHCTBE.

Tema 6. [TapanienbHOCT
TIPSIMBIX U TUIOCKOCTEH.

[TapannensHble npsiMble B pocTpaHcTBe. [Ipu3Hak napaensHoCcTy NpsMbIX. [Ipu3Hak napannenbHOCTH IPSIMON U
mwiockoctH. [Ipu3HaK mapamienpHOCTH 1ockocTel. CylecTBOBaHNE TIOCKOCTH, TApaIIeTbHON TaHHOH
wiockocTH. CBOWCTBA MapaIeNbHBIX INIOCKOCTEN. I eoMeTpudeckoe npeodpa3oBaHue IPOCTPAHCTBA:
napajyieTbHBINA IIEPEHOC, CHMMETPHS OTHOCUTEIBHO IutockocTu. [lapamnensHoe npoektuposanue. Ilnomanp
OPTOrOHAJIBLHOM MPOEKIIMH MHOTOYTOJIbHUKA. M300paxeH e IPOCTPaHCTBEHHBIX (PUIyp Ha IUNIOCKOCTH.

Tema 7.
TlepneH MK YIIpHOCTD
TIPSIMBIX U TJIOCKOCTEH.

[epnienAnKyISIPHOCTD NPSAMBIX B IpocTpaHcTBe. [Ipu3Hak neprneHAnKyIIpHOCTH IPSIMOM U TITOCKOCTH.
[ocTpoeHne nepneHANKYIAPHBIX TPSMOH U IDIOCKOCTH. CBOHCTBA MEPIICHAUKYISPHBIX TPSMOHN M IITOCKOCTH.
Ilepnenaukynsp 1 HakJIOHHAs. PaccTosiHue OT TOUKHU A0 IUNIOCKOCTH. PaccTosiHue oT mpsAMO 10 MIIOCKOCTH.
Paccrosiane Mexny napaienbHBIMH IUIOCKOCTSIMA. PaccTosiHIE MKy CKpEIIMBAIOIIMMUCS MpsMbIME. Teopema o
Tpex NnepneHauKysapax. [Ipu3Hak nepneHauKyIIpHOCTH IUIOCKOCTER. YTOI MEXy MPSIMON U TUIOCKOCTBIO.
JByrpansslil yroi. JIMHEHBINA yroa ABYrpaHHOro yria. YTon MeKAY IIOCKOCTSIMH.




IIpakTHyeckue 3aHATHSA:
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24. Pemenue 3aja4 o TeMe: «AKCHOMBI CTEPEOMETPHUH U UX NPOCTEHIINE CIEICTBUSY. 2
25. Pemenne 3amau o teme: «[lapanmnenbHOCTS NPSIMBIX | TWIOCKOCTEH. M300paxkeHre IpoCTpaHCTBEHHBIX QHUTYp 2
Ha m1ockocty. [lapaiensHoe MPOeKTUPOBAHUE U €T0 CBOMCTBA.»
KonrponbHas pabora Ne 6 1o TemMe: «AKCHOMBI CTEPEOMETPHH M UX NPOCTEHIINE CIIEICTBHSD).
26. Pemenue 3anau no teme: «lleprneHauKyIIpHOCTD NPSMBIX M INIOCKOCTEH.» 2
27. Pemenue 3amau no teme: «Teopema o Tpéx nepneHaAuKynsapax. [lepnenuKkynsap 1 HaKJIOHHAs K MJIOCKOCTH. 2
Yron MexIy MpsMON U INTOCKOCTBION.
Konrponbhas pabora Ne 7 mo teme: «[lapaaienbHOCTh NPSIMBIX M TNIOCKOCTENY.
28. Pemienue 3amau no teme: «PaccTosHue OT TOUKHU 10 MIOCKOCTH, OT MPSIMOM 10 MIIOCKOCTH, PACCTOSHUE MEXAY 2
TUIOCKOCTSIMU, MEXK]TY CKPELIMBAIOIIMMHUCS MPSIMBIMU, MEXKY ITPOU3BOJILHBIMU (DUTYPaMH B IIPOCTPAHCTBE.»
29. Pemenue 3anau no teme6 «OpTOroHanbHOE MPOESKTUPOBAHUE. ) 2
Konrponbhas padora Ne8 o teme: «IlepneHIUKYISIPHOCTD NPSIMBIX M TIOCKOCTENY.
Paznen 4. Conep:xanue y4eOHOro MaTepuaJa 16
Koopaunatsl u
BEKTOPBHI. 6
Tema 8. JlekapToBsl JlekapToBBI KOOpJMHATHI B MpocTpaHcTBe. [IpsiMoyronbHas (JiekapToBa) cuctreMa KOOpJMHAT B TIPOCTPAHCTBE. 6
KOOpﬂﬂ”pZi:_‘;ap;:::;Op"' B CDopM)ina paccTosHUA MEXTY IBYMS ToUKaMu. KoOpIMHATBI CeperHbl OTpe3Ka. Y paBHEHHs cepbl, INIOCKOCTH U
npsiMoi. @opMyia pacCTOSIHUS OT TOYKH JI0 INIOCKOCTH. Mcronp30BaHue KOOPAUHAT IIPU PELICHUU
MaTeMaTHYECKUX U NMPUKIAJHbIX 3a1a4. Bektopsl B mpocTpancTse. [lonsaTie BekTopa. Koopauxate! BekTopa.
Monyns Bektopa. PaBeHcTBO BekTopoB. Cl0KEHHE BEKTOPOB. YMHOKEHHE BEKTOPA HAa YUCIIO. YTOI MEXIY ABYMS
BekTopaMH. IIpoekuus Bekropa Ha ock. CKallsipHOE ITPOU3BEACHUE BEKTOPOB. KouinHeapHbie BEKTOPBHI.
Pazno)xeHue BekTopa Mo HampaBiIeHUsAM. PaznoskeHne BeKTopa Mo IByM HEKOJUIMHEAPHBIM BEKTOPaM.
KommnnanapHsle BekTOpEl. Pa3noxeHne BeKTopa 1o TpéM HEKOMILIAaHAPHBIM BEKTOpaM. MIcronb3oBaHIE BEKTOPOB
TIPU pEIICHUN MAaTEMAaTHUECKUX U MPHUKIAJHBIX 3a/a4.
IIpakTHyecKne 3aHATHS: 10
30. Pemenue 3amay o teme: «JlekapToBBl KOOPAMHATHI B IPOCTPAHCTBE». BEKTOpHOE ypaBHEHHE PAMON U 2
w1ockocTH. Mcionp30BaHHEe BEKTOPOB IPH JJOKA3aTENbCTBE TEOPEM CTEPEOMETPUIY.
31. Pemienue 3a1a4 o teMe: « YToi MEKAY CKPEIIUBAIOIMMHUCS IPSMBIME. YTOJI MEXKY HPSIMOM U IIOCKOCTHIO. 2
Yron Mexy MIOCKOCTAMI.
32. Pemienue 3anau no teme: «Ilimomaap opToroHanbHOM NpoeKiyu. BekTopsl B MPOCTPaHCTBEY. 2
33. Pemienue 3anau no teme: «Bektopsl. JleiicTBus Haq BekTopaMu. PasnoxeHre BeKTopa 1mo TpEM BEKTOpaMm. 2
Paccrosiane mexny Toukamu. JlefCTBUSI ¢ BEKTOpaMu, 3aJaHHBIMH KoopanHaTaMy. CKaJlipHOE ITPOU3BEACHHUE
BEKTOPOBY.
34. Pemenue 3a1a4 Ha TeMy: «Y paBHEHHE IDIOCKOCTH. » 2
KontponsHas padora Ne9 mo teme: «JlekapToBBI KOOPJAMHATHI U BEKTOPHI B IPOCTPAHCTBEY (45 MUHYT).
Pa3gen 5. OcuoBel | Conep:xkaHue y4e0HOro MaTtepuasia 52
TPUTOHOMETPHUH. 10
Tema 9. OcHoBBI TpUroHoMeTpHH. PannanHas u rpagycHas Mepa yria. Bpamarensaoe nemkenne. CHHYC, KOCHHYC, 2
Tpnro;owrpmecme TaHIeHC, KOTAaHT€HC MPON3BOIBHOTO yria. Pagnannas mepa yria. CHHYC, KOCHHYC, TAHT'€HC M KOTAaHT'€HC YHCIIa.
OPMYJIBL.

OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA. [Ipeobpazosanus npocmeiuux mpueoHOMempU4ecKux 8blpadcenull.




Tpuronomerpudeckue Toxaectsa. @opMynsl npuBeacHUs. POpMyYIbI CI0KEHUSA: CHHYC, KOCUHYC U TAHT€HC
CYMMBI U Pa3HOCTH JBYX YIri0B. @OpMyIIbl YABOCHUS: CHHYC M KOCUHYC ABOMHOrO yria. ®opMyisl IOJTOBUHHOTO
yrna. [IpeobpazoBaHust CyMMBbl TPUTOHOMETPHYECKUX (PYHKIMI B IPON3BEAECHHUE U IPOU3BEACHHS B CYMMY.
BelpaskeHne TpuroHoMeTpryeckux (pyHKIMHA Yepe3 TaHreHC MMOJOBUHHOTO apryMeHTa.

Tema 10. Tpuronomerpuueckue ypaBHeHUs. POpMyIbl pelIeHNs TPUTOHOMETPUYECKUX ypaBHeHUH. [IpocTeiiniue
TpUroHOMeTpHIECKHE TPUTOHOMETPUYECKUE YPaBHEHUS. ApKcUnyc, apkkocunyc, apkmaneenc yucna. TpUroHoMeTpuieckue HepaBeHCTBa.
YPABHCHILL. [Ipocrelimne TPUrOHOMETpUYECKHE HEPABEHCTRA.
Tema 11. Tpuronomerpuyeckne QyHKIUHM UX cBOMCTBa U rpaduk. OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIIHH.
Tpuronomerpuueckue
dyHKIHH.

IpakTHYecKHe 3aHATHS: 42
35. Pemenue 3anau no teme: «Pannannas mepa yria. [1oBopoT TOUKHM BOKPYT Hauasia KOOPMHATY. 2
36. Pemenue 3anau no teme: «OnpeeneHue CUHyca, KOCUHYyca 1 TAHTeHca yriia. 3HaKi CHHYca, KOCUHYyca U 2
TaHIeHCa»

37. Pemenue 3a1a4 1o TeMe: « 3aBUCMMOCTh MEKAY CHHYCOM, KOCHHYCOM M TaHT€HCOM OIHOT'O U TOTO XK€ YIIay. 2
38. Pemenue 3anau no teme: « TpuroHomerpuueckue ToxaectBa. CHHYC, KOCHHYC M TAHI'€HC YIJIOB O U — OL.» 2
39. Pemenue 3anau no teme: «PopMyITbl CIIOKEHHSL. ) 2
40. Pemrenue 3aga4 1o teme: «CHHYyC, KOCHHYC M TAHT€HC IBOMHOTO yria. Cumyc, KOCUHYC U MaHeenc NOA08UHHO20 2
yenay.

41. Pemenue 3a7a4 no teme: «PopMyITbl IPUBEICHUSN. 2
42. Pemienue 3aa4 no teme: «[Ipeobpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (DYHKIMH B IPOU3BEICHUE) 2
43. Pemienue 3aza4 no teme: «[IpeobpazoBaHue Npor3BeIeHHUS] TPUTOHOMETPUYECKUX (DYHKIIMH B CyMMY». 2
44. Penrenne 3aa4 1o teme: «[IpuMeHeHHe OCHOBHBIX TPUTOHOMETPHUYECKUX (GOpMYI K IpeoOpa3OBaHHUIO 2
CIIOKHBIX TPUTOHOMETPUYECKUX BBIpakeHui». Kontponbnas padora Nel0 mo teme: « Tpuronomerpuyeckue

TOXAeCTBay. (45 MUHYT).

45. Pemenue 3a7a4 o TeMe: «YpaBHEHHE COS X = 8. ApkKocumyc uucna.» 2
46. Pemenue 3aa4 no teme: «YpaBHeHHE SiN X = a. Apkcunyc uuciay. 2
47. Pemenue 3a7a4 o TeMe: «YpaBHeHHd tg X = @, Clg X = a. Apkkomanzenc u apKkmauzeHc 4uciay. 2
48. PelieHne TPUTOHOMETPUYECKUX YPAaBHEHHI. 2
49. IlpuMeps! peneHns MPOCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB. 2
Kontponsnas padora Nell no reme: « TpuroHOMeTprdecKie YypaBHEHHS U HEPaBeHCTBaY. (45 MUHYT).

50. Perenne 3amau mo Teme: «O0IacTh onpeeNieHust 1 MHOXKECTBO 3HAUSHUH TPHTOHOMETPUIECKHUX ()YHKIIHH 2
51. Pemenue 3ama4 mo teme: «4YE€THOCTH, HEYETHOCTD, MEPHOANIHOCTH TPUTOHOMETPHUECKUX (DYHKITHID. 2
52. Pemienue 3anau no teme: «CBOWCTBA (DYHKIIMH y=COS X U €€ rpaduKy. 2
53. Pemienue 3ana4 no teme: «CBoicTBa (QDYHKIMHU Y =sin X U e€ rpauky. 2
54. Pemenue 3ama4 mo teme: «CBoiicTBa QYHKINHA y=tg X, y=ctg X U UX rpaduK». 2
55. Pemenue 3ama4 mo teme: «OOpaTHBIE TPUTOHOMETPIYECKUE (DYHKITHI. 2

Kontponsnas padora Nel2 no reme: « Tpuronomerprdaeckie QyHKIHW. (45 MUHYT).




Pazgeu 6.
MHOrorpaHHMKHU U
KpyrJble Teja.

Coaep:xanue yueOHOr0 MaTepuajia
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Tema 12. MHOrOrpaHHUKH.

Muororpannauk. [Ipusma. OmnpeneneHue MHOTOrpaHHHKA. BepmimHbl, peOpa, TpaHM MHOTOTpaHHUKA. Pa3Beprka.
MHororpaHHbI¢ YIIIBL. BBITyKIIBIC MHOTOTPaHHUKH.

[Ipusma, e€ ocHoBaHWe, OOKOBBIC pEOpa, BHICOTAa, OOKOBas TOBEPXHOCTH. lIpsMas W HaKIOHHAs MpPU3MA.
[IpaBunpHast mnpmsma. [lapamnenenmmnen. IlpsmoyromeHbId mapamwienenumen. Kyb. ®@opmymsl  1umomanu
MMOBEPXHOCTH Ky0a, MapauielienuIe/a, NpsIMOyroIbHOTO Mapajuiesienuneaa, mpusMel. [Tupamuna. [Tupamuna, e
OCHOBaHHE, OOKOBBIC pE&Opa, BhICOTA, OOKOBas MOBEPXHOCTh. IIpaBWibHAs NMupaMuaa. YCEYCHHAs MHUpPaAMUJA.
TpeyronpHas nupamuaa. Tetpasap. Teopema Ditnepa. @opMysibl IO TTOBEPXHOCTH MUPAMUJIBI.

CummMmeTpus B MHOTOrpaHHHUKax. CeueHHss MHOTOIPaHHUKOB.

CumMmeTpuu B KyOe, B TapajUieliCNWIeaAe, B Npu3Me W nupamuie. [IOHATHE O CHMMETPHH B MPOCTPAHCTBE
(ueHTpanbHas, oceBas, 3epkaibHas). [Ipumepsl cuMMeTpuil B Okpyxkarormem mupe. CedeHus KyOa, TMpPU3MBI U
nupamubl. [IpeacraBiaeHne 0 MpaBUIIbHBIX MHOTOIPAaHHHUKAX (TETpa’ip, Ky0, OKTa’Ip, JOACKAdP U UKOCASIP).

Tema 13. Tena BpameHus.

Konyc. DnemenTsl koHyca. OCHOBaHHUE, BBICOTA, OOKOBasi MOBEPXHOCTbh, 00pa3yroias, pa3séprka. OceBble ceYeHUs
U cedeHMs, apaulelibHble OCHOBAHHIO. Y CeueHHBII koHyc. Pa3BepTka ycedeHHOro koHyca. CeueHus yCE4eHHOTO
KoHyca IuockocTsio. Llummunap. OcHoBaHMe, BBICOTA, OOKOBas MOBEPXHOCThb, oOpa3syromias, pa3Béprka. OceBble
CCUYCHU U CCUYCHUS, NapaJlJICJIbHBIC OCHOBAHUIO. BI/I}II)I nujMHapa.

Tema 14. O6BEMBI
MHOT'OIPaHHHUKOB.

O0wvémbl Ten. O0béM u ero usmepenue. I[lonsatue 060 o0béMe Tena. [lomobue Ten. OTHOIIEHWE IUIOMANACH U
00bEMOB 10100HKIX Tes. DopMysbl 00beMa Ky0a, TIPSIMOYTOJIFHOTO MapauieenuIieia, MPU3MblL, TMPAMHIbL.

Tema 15. O6bEMBI 1
MTOBEPXHOCTH TeJ
BpAICHHUS.

O0béM u ero m3mepenue. [loustue 06 o0béme Tena. Ilomobue ten. Dopmysbl oObeMa IMIMHAPA U KOHYCA.
@DopMyIIbI IUIOIIAAHN TOBEPXHOCTH LIJIMHAPA U KoHyca. DopMysibl oObeMa miapa, 4acTeil mapa ¥ iomaan chepsl.
Wurerpanbhas Gpopmyna o0bEMa.

IIpakTHyecKne 3aHATHS: 48
56. Pemienue 3anau no teme: «JIByrpannsiii yroi. TpéxrpanHblit 1 MHOrorpantsie yrisl. [Ipusma. M3o0paxenus 2
MIPU3MBI U TIocTpoeHue e cedenuid. [Ipsimas npusma. [Ipusma, e€ ocHoBanue, O0KOBBIE pEOpa, BrICOTA, OOKOBasI
noBepxHocTh. [IpsAMas u HakIoHHas npusMa. [IpaBunbHas npuzMay.

57. Pemienue 3anau no teme: «[lapamnenenunen. [IpsamoyrosbHeiii mapamnenenunen. Kyoy. 2
58. Pemenue 3anau no teme: «OopMyIibl TUIOIIAM TOBEPXHOCTH Mpu3MbDy. KoHTponbHast pabora Nel3 mo teme: 2
«IIpu3may. (45 MuHYT).

59. Pemienue 3amau no teme: «I[lupamuna, e€ ocHoBaHKe, 60KOBBIE pEOpa, BBICOTA, OOKOBAs TOBEPXHOCTD. 2
IIpaBunbHas nupamuaa. [locrpoenue nupaMupl U €€ MIOCKUX CEYEHUM.»

60. Pemienue 3anau no teme: «YceueHHnas nupamua. [IpaBuibHas nupamuaa. ©@opMyIibl IIOMAANA TTOBEPXHOCTH 2
MTUPaMUIBD.

61. Pemienue 3anau no teme: «I[IpaBunbHbie MHOTOrpanHuKW». KoHTposbHas padora Nel4 no teme: «[Tupamugay. 2
(45 MunyT)

62. Perenue 3amau o teme: «Lumuanp. OcHOBaHuME, BBICOTA, OOKOBas IOBEPXHOCTh, 00pa3yromiasi, pa3BEépTKa. 2
Bunel mmuagpa. CedeHne niHApa IIOCKOCTSIMI.

63. Pemienue 3amau no teme: «neMeHThl KoHyca. OCHOBaHHUE, BbICOTa, OOKOBAs IIOBEPXHOCTh, 00pa3yroIasi, 2

pa3Béptka. CeueHne KOHyca IIOCKOCTAMHU. Y ce4eHHBIN KOoHyc. Pa3BepTka yceueHHoro Konyca. CedeHus
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YCCUCHHOI'O KOHYCa IJIOCKOCTBIOY.

64. Pemenue 3aJa4 1o TeMe: «BrmcaHnHas u oncaHHast IPpU3SMbD).

65. Pemrenue 3a1a4 1o TeMeE: «BrmcanHas u oncaHHas mUupaMuabD).

66. Pemenue 3anau no teme: «Illap. Cedyenue mapa miockocTeio. CUMMeETpus mapay.

67. Perenue 3amau no teme: «KacaTtenbHas miockocTs K mapy. [lepecederne nqByx chepy.

68. Pemienue 3amau no teme: «BrrcanHble 1 onricaHHbIe MHOTOTpaHHUKH. O TIOHSATHH Tella M €ro OBEPXHOCTH B
TEOMETPHUI».
KonrponbHas padora Nel5 no reme: «Tena Bpamenust». (45 MUHYT)

NN DN NN

69. Pemrenne 3amau mo teme: «Iloustre 066éMa. OOBEM TpsiMOyToabHOrO mapamutenenunena. O6bEM HAKITIOHHOTO
napasuiesIeuIeiay.

70. Pemenue 3aaa4 no teme: «O0BEM pu3Mbl. PABHOBETTHUKHE TEIay.

71. Pemenue 3ama4 o teme: «O0bEM mupamubl. O0bEM YCEUEHHOM MTUPAMUJIBI».

N

72. Pemenue 3ama4 o teme: «O0bEMBI momo0OHbIX Te». KonTponbHas pabora Nel6 no teme: «O0BEMBI
MHOTOTPaHHUKOBY. (45 MUHYT)

N

73. Pemenue 3ama4 mo teme: «O0BEM HUIIHHAPAY.

74. Pemienue 3anau no teme: «O0BEM KOHYCa».

75. Pemmenue 3amau mo teme: «O0bEM mapa. O0bEM MIAPOBOTO CErMEHTA M CEKTOPay.

76. Pemienue 3anau no teme: «Ilinomans 60KOBOW MOBEPXHOCTH ILIMIIMHAPAY.

77. Pemnenue 3amay no teme: «Ilnomaap 60K0BOI MOBEPXHOCTH KOHYCA.»

78. Pemienue 3anau no teme: «Ilnomans chepbl.»

79. Peenue 3anau no teme: «Ilnomans chepol. OobEM mapa». Konrponsaas padora Nel7 mo teme: «Ilnomanb
MIOBEPXHOCTH U 00BbEMBI TeJ BpaleHus». (45 MUHYT).

NININIDNDNDNDN

Paznen 7. Hauana
MaTeMaTHYeCKOro
aHaJIN3a

Conep:xaHue y4yeOHOr0 MaTepuasa

Tema 16. [IpousBoaHas u
€€ reoOMeTpHYeCKUil CMBICI.

[ousiTue o mpou3BoaHOW (YHKIHMH, €€ TreoMeTpudYecKuil W (DU3MYECKUIl CMBICI. YpaBHEHHE KacaTelbHOH K
rpapuxy ¢yHkimu. Ilpon3BomHBIE CYMMBI, Pa3HOCTH, HPOM3BEAEHMS, YacTHOro. IIpoM3BOAHBIE OCHOBHBIX
AJIEMEHTAPHBIX QYHKIUIL. [Ipoussodnvle 06pamuoi QyHKyuu U KOMROZUYUU OAHHOU DYHKYUU C TUHETHOL.

Tema 17. [Ipumenenue
TIPOU3BOJHOM K
HCCIIEA0BAHUIO HYHKIIMH.

[Mpomexyrkn MoHOTOHHOCTH (yHKIMK. HanGonphiee W HauMeHblee 3Ha4YeHHWs (QYHKIHMM HA TIPOMEXYTKE.
DKCTpeMyMbl (QYHKIHH.

Bropas mpowmsBomHasi, ee TeoMeTpHYecKMii W (Qu3mUecKmii cMBICH. HaxokIeHwme CKOpPOCTH Ui TIpolecca,
3agaHHOro (opmynoid u rpaduxom. IIpumepbl HCHONB30BaHUS NPOM3BOJHOW [UISI HAXOXKACHUS HAMITYYIIEro
pELIeHNs B TPUKIAJHBIX, B TOM YHCIIE COMATbHO-IKOHOMHUYECKHX, 3aaax.

IpakTHyecKkue 3aHATHS:

18

80. Pemienue 3amau no teme: «I[IponsBoanast. [Ipor3BoaHas CTEIEHHON (HYHKIMH.)

81. Pemenue 3anau no teme: «[IpaBuna quddepenippoBans. Beraucienne nporu3BOAHBIX 3aJaHHBIX (DYHKIIHI;
HaxXOKACHHE YIIIOBOTO KOO (HIMEHTa M TAHI'CHCA YIila HAKJIOHA KacaTeIbHOU.»
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82. Pemenue 3amau o teme: «IIpon3BoHEIE HEKOTOPHIX AIIEMEHTAPHBIX (QYHKIIUH.»

83. Pemenue 3amau mo teme: «I'eoMeTpUUeCcKHii CMBICH MTPOU3BOAHON. PU3HMYECKUI CMBICI TPOM3BOAHON.)»

84. PaccmoTpeHune npuMepoB UCIOIB30BaHUS IPOM3BOAHOM ISl HAXOXK/ICHNS] HAWTYYIIIETO PELICHHS B
MIPUKIIAJHBIX, B TOM YHCJIE COLUATBHO-I)KOHOMUYECKHX, 3a/1a4ax.
Konrponbnas padora Nel8 no reme: «IIponsBopHas» (45 MUHYT).

85. Pemenue 3agau o teme: «Bo3pacranue u yObiBaHHE (QYHKIIIH.)»

86. Pemenue 3anau no teme: «OKcTpeMyMsbl (GyHKIUU. [IpuMeHeHre IPOU3BOJHON K OCTPOEHHIO Tpaduka
GyHKIMHN.

87. Pemenue 3anau no teme: «Hanbomnbiiee n HauMeHblee 3HaYeHUE QYHKIMH. Beimykiiocts rpaduka GyHKIMH,
TOYKH neperuday.

88.Haxoxnenne ckopocT jIst poriecca, 3alaHHoro GopMysioi u rpadukoM, BEIYUCIEHHE SKCTPEMYMOB H
HAXOXK/ICHHE HANOOJBIIECrO U HAMMEHBIIIErO 3HAUCHUS (HYHKIIHH.
Konrponbnas padora Nel9 no reme: «IIpumeHeHne npou3BoHOM» (45 MUHYT).

Paznen 8. Murterpan
| ero NpuMeHeHHe.

Conep:xanue y4eOHOro MaTepuaJa

I

22

Tema 18. Unrerpai.

[TepBooOpa3Hast ¢yHkumu. [loHsTre mepBooOpa3Hoil. OCHOBHOE CBOMCTBO IepBooOpasHoi. OCHOBHBIE MpaBHIiIa
HaxOXJEeHUs nepBooOpa3HbiX. KpuBonuHeiHas Tpamenus U e€ miomans. [[oHATHE ONpeneNneHHOro WHTerpaa.
[NousiTue 06 onpenenéHHOM MHTErpayie Kak IUIOMANU KPUBOJIMHEHHOW Tpaneund. [IpumeHeHue omnpeielieHHOro
UHTETpaia Uil HaXOXJEHUS IUIOMIaJu KpuUBOIMHEWHON Tpaneuuu. Popmyna Heiorona-Jleitonuna. ITpumepsr
NPUMEHEHUs] HHTEerpaJla B (PH3UKE U TEOMETPHH.

HpaKaneCKne 3AHATHUSA

89. Pemenue 3anau no teme: «IlepooOpasHas. IlpaBuia Hax0XIeHHs IEPBOOOPAZHBIX)

90. Pemenue 3amau no teme: « OCHOBHOE CBOMCTBO MepBoo0Opa3Hoi. [IprMepbl HaX0KIeHHs EPBOOOPA3HOM.»

91. Pemienue 3anau no teme: «Ilioraap KPUBOJMHEHHON TpAIEMU U UHTETPAIL)

92. Pemienue 3anau o teMe «Boruncnenne naTerpanos. [lonsrie 06 onpeneaEHHOM HHTerpalie Kak IUIOLa i
KPUBOJIMHEWHOM TpaneLyn. »

NINININ

93. Pemienue 3anau no teMe «Boruncnenne naterpanos. Teopema HetoTona-JleitOnuIa.»

94. Pemenue 3a1a4 1o Teme «BBIYHCICHUE TUIOMIAICH ¢ TIOMOIIBIO HHTETPAJIOB.»

95. Pemenue 3ama4 mo teme «lIpumMepsl mprMeHeHHs! HHTErpayia B QH3UKE U TEOMETPUH.)

96. [IpuMeHeHre MPOU3BOIHON M MHTErpaja K peNIeHHIO MPAKTHYSCKUX 3aay.

97. IlpuMeHeHre HHTEerpala K BEIYHUCICHUIO ((U3NYECKUX BEJHMYMH, IUIOManeil 1 00bEMOB.
Kontponsras padora Ne20 no teme: «MHTErpant u ero npuMeHeHue» (45 MUHYT).

NININ NN

Paszgen 9,
Kom0unatopuxa.

Conep:xaHue yueOHOro MaTepuaa

Tema 19. KomOunaTopuka.

OcHOBHBIE TOHATH KOMOMHATOPHKH. [lo0depeHbIi 1 OTHOBPEMEHHBIH BHIOOP HECKOIBKNX AJIEMEHTOB U3
KOHEYHOTr0 MHOKecTBa. DopMyIThl UncIia IepecTaHOBOK, COUETAHUH, pa3MeIleHn. 3aaun Ha TIOACYET YncIa
Ppa3MeIIeHiA, IepecTaHOBOK M coueTaHnil. Pemenne 3a1a4d Ha mepebop BapruaHTOB. Permenne KOMOMHATOPHBIX
3amad. @opmymna 6maOMa HetoToHa. CBoOMcTBa OMHOMHATHHBIX K03 duimenToB. Tpeyronsauk [lackamns.
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TpaKTHYeCKHE 3AHATAN 6
98. Pemenue 3amau no teme: «IIpasuno npoussenenus. [lepecranoku. Pazmernenns. CoueTanus n UX CBOHCTBA. 2
Hcropust pa3BUTHsI KOMOMHATOPHKH U €€ pOJIb B Pa3IMYHBIX cepax yeJIOBeUECKOM KU3HEAESTEINbHOCTH. )
99. Pemenue 3a1a4 no teme: «brHom Herorona. Tpeyronsuuk [ackais. [IpukinaHeie 3a1a9m. 2
100. Pernrenrie KOMOMHATOPHBIX 3a1a4. 2
KonrponbHast pabora Ne21 no reme: «DneMeHThl KOMOMHATOPUKIY. (45 MUHYT).
Tema 10. Dsementsl | Comep:kaHue y4eOHOT0 MaTepuaia 16
TeOpuHu
BEpPOATHOCTEH 1
MaTeMaTH4eCKOoM
CTaTHCTHKH.
DJieMeHTapHbIE U CIOKHBIE COOBITHS. PaccMoTpeHue cirydaeB ¥ BEpOSITHOCTh CYMMbI HECOBMECTHBIX COOBITHH,
BEPOSITHOCTh IIPOTUBOIIOJIOKHOTO COOBITUSA. [lonamue 0 He3agucumocmu cobvimuii. Beposamuocms u
Tema 20. DeMeHTsI cmamucmu4eckas yacmoma nacmynienus cobvimus. Pelienne IpakTHYecKuX 3a1a4 ¢ IpUMeHEeHHEeM
TEOPUH BEPOATHOCTEH. BEPOSTHOCTHBIX MeTo/I0B. COOBITHE, BEPOSATHOCTH COOBITHS, CIIOXKEHHE U YMHOXeHUe BepositHocTel. [Tonsitue o
HE3aBHCHMOCTH cOObITHI. JlUCKpeTHas ciiydaliHasi BeJIMYMHA, 3aKOH ee pacrnpeeneHus. YncioBbie
XapaKTePUCTUKHU JUCKPETHOM ciydaiiHol BennurHbL. [loHsTHE 0 3aKOHE OOJNBIIMX YHCEI.
Tena 21 Crameria. [pencraBienue AaHHBIX (TaOIMIBI, TUarpaMMBIL, TpadHKH), TeHepaibHas COBOKYITHOCTh, BBIOOPKA, CpPEHEe
apudmernyeckoe, Meauana. YnciaoBble XapakTepuCTUKH paoB. [loHATHE 0 3a1a9aX MaTEMAaTHYECKOH CTaTUCTUKH.
IIpakTHyeckue 3aHATHA: 12
101. Pemenue 3anau no teme: «CoObiTrsi. KomOunaius coObituii. [IpoTHBOMNONOXKHOE COOBITHE. ) 2
102. Pemenue 3anau 1o teme: «BeposiTHOCTH coObITHS. CII0KEHNE BEPOSITHOCTEH. » 2
103. Pemenue 3anau no teme: «HezaBucumbie coObITHSA. YMHOKEHHE BEPOSITHOCTEH. » 2
104.Pemrenue 3a1au no teme: «CraTucTrdeckasi BepostHOCTh. Citydaiinbie BenduHbl.» KoHTponbHas pabora Ne22 2
10 TeMe: «JIeMEHTHI TEOPHH BEPOSITHOCTEW» (45 MHUHYT).
105Pemienue 3aay o Teme: «llenTpanbHble TeHaeHIMH. Mepbl pazdopoca.» 2
106. Pemenue 3a1au Ha HaXOXKACHHUE CPeHEH apr(pMeTHIecKol U MeJUaHbl C IPUMEHEHUEM METOJI0B 2
Matematuaeckor cratuctuku. KonrponpHas padora Ne23 mo teme: «Cratuctukay (45 MUHYT).
Koncyabranus 2
IIpoMekyTOUHAS aTTeCTALUs - IK3aMeH 6
294
1. — o3HakoMHUTENbHBIN (y3HABaHHE pPaHEe N3yUEHHBIX OO BEKTOB, CBOWCTB);
2. — penpoayKTHBHBIHN (BHIIOTHEHUE NEATEIBHOCTH M0 00pa3ily, MHCTPYKIIMH WJIH TIO]] PyKOBOACTBOM);
3. — IPOAYKTUBHBIN (TUTAHUPOBAHHME U CAMOCTOSTENIHOE BBITTOTHEHHE IEATEIbHOCTH, PEllIeHne MPOOIEeMHBIX 3a/1a9)
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5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpakTuyeckue 3aHATHS MPOBOJSATCS C MCHOJIH30BAHWEM AaKTUBHBIX METOJOB: paboTa B
MaJbIX TpYINIax, KOJUIEKTUBHOE BBITIOJHEHHE 3aJaHUN B TOATPYNIax s 0000LmeHHs
TEMaTUYECKOI0 TEOPETHUECKOro MaTepuania, paboTa B MajbIX I'pyNmax Mpu pelieHu: 3aaad,
npobsieMHoe oOydeHHe (CTUMYIUPOBAHHE CTYACHTOB K CaMOCTOSTEIBHOMY MPHOOPETCHUIO
3HaHMii). Ha npakTuyeckux 3aHATUSAX IPELYCMOTPEHO pElIeHue 3a/1ad [0 BCEM TEMaM Kypca
Brimonnenue 3amaHuil TpeOyeT MCIIONb30BaHUS HE TOJIBKO YYEOHHUKOB U IOCOOMH, HO H
uH(pOpMaIUH, coJep KalIeics B IEpHOANYECKUX U3IaHMsIX, MIHTepHeTe.

Ha nexuusx:

- nH(OPMAIMOHHAS JICKIIUS.

Ha npakTnyeckux 3aHATHAX:

- HWHAWBUAYAJIBHBIC TEMATUUYCCKUEC BBICTYIUICHUA C TICPEBOJOM TCOpeTquCKOﬁ
nH(pOpPMaIIUK B CXEMAaTUYECKYIO U 00pa3HO-CXEMaTHUECKYI0 (hopmy;

- peuienue 3a1a4 (paboTa B MaJbIX TpyInax);

- KOJIJICKTUBHOE€ BBIIIOJIHECHHUEC SaI[aHI/IfI B noArpymnmax s O606IIICHI/I$I TEMAaTHUYCCKOI'O
TEOPETUUYECKOr0 MaTepHaa.

3aHATHSA, IPOBOAMMBIE B AKTUBHOI M MHTEPAKTUBHOM opmax

Howmep
TEMBI

HanmenoBauue TeMbl

dopma NpoBEICHUS 3aHATUSA

O0beM

gacax

Tema 1.

IIpakTrueckoe 3aHATHE 5.
ApudbmMernaeckuii KOPEHb
HaTypaJbHON CTENEHU.

Tema 6.

IIpakrrueckoe 3anHatue 25
[TapannensHOCTH MIPSIMBIX u
IUIOCKOCTEM. Nzobpaxenue
HNPOCTPAaHCTBEHHBIX ¢buryp Ha
IIJIOCKOCTH. [TapamnensHoe
IIPOEKTUPOBAHHE H €r0 CBOMCTBA

Tema 12.

IIpakTuueckoe 3ansatue 57
ITapannenenurnesn.
IIpssMoyronbHbIN
mapaiienenumen. Kyo.

Tema 12.

IIpakrrdaeckoe 3anaTue 59
[Mupamuma, e€ ocHOBaHUE, OOKOBBIC
pé€dpa, BbIcoTa, GOKOBasI IOBEPXHOCTD.
IIpaBunbHas nupamuaa. [locrpoenue
NMpamMubl ¥ €€ INIOCKUX CEYEHHI

Tema 12.

IIpaktuueckoe 3ansarue 61
IIpaBUIbHBIE MHOTOIPaHHUKH

Tema 13.

IIpaktuueckoe 3anarue 62
Hunuanp. OcHOBaHUE, BBICOTA,
OOKOBast MOBEPXHOCTH, 0Opa3yromIas,
pasBéptka. Buapl mummaapa. Ceuenne
LMJITHUHAPA MIOCKOCTAMH

Tema 13.

IIpakruueckoe 3aHATUE 63
OnemeHTsl  KoHyca.  OcCHOBaHWE,
BEICOTA,  OOKOBas  MOBEPXHOCTb,
obpasyromasi, pa3Béprka. Ceuenue
KOHyCa IIIOCKOCTSIMHU. Y CEUECHHBIN
KOHYC. PazBeprtka YCEUEHHOT0
koHyca. CeueHus! yCEeYeHHOro KOHyca
TIOCKOCTBIO

KoJteKTHBHOE BBINIOJIHEHNE 3aJaHUH
B HoArpynmax s 00001meHus
TEMATHYECKOTO TEOPETUIECKOTO
MaTepuaja
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Tema 16.

[IpakTuueckoe 3ansatTue 81
[paBuna muddepeHumpoBanus.
Beruncnenue npou3BOHBIX 3aaHHBIX
(bYHKIWMIT; HAXOXKICHUE YTIIOBOTO
Kod(dUIMEHTa 1 TAHT'€HCa yriia
HAKJIOHA KacaTeIbHON

Tema 18.

[IpakTuueckoe 3anarue 89
ITepBooOpasnas. [Ipasmia
HaXO0XJICHUs! TIEPBOOOPA3HBIX.
OCHOBHOE CBOWCTBO TIEPBOOOPA3HOM.
[pumMepsl HAXOKICHHS
nepBO0Opa3HoOii

Tema 18.

[IpakTuueckoe 3ansatue 91
[Tnomans kpUBOIMHENHHON Tpanenuu
U UHTErpai

Tema 19.

[IpakTuueckoe 3anarue 99
bunom HerotoHa. TpeyronsHuk
ITackans. [lpuxknaansie 3agayu.

Tema 20.

[IpakTudeckoe 3anstue 102
Beposarnocts coObiTusa. CrnoxeHnne
BEPOSITHOCTEM.

Tema 2.

IIpakrrueckoe 3ausatue 12
HpparmonansHbie ypaBHEHHS U
HEPaBEHCTBA.

Tema 4

[IpakTiaeckoe 3anarue 20
CgoiicTBa JorapugMoB.
JlecsaTruHbIe U HATYpaIbHBIC
JorapuMEbI.

Tema 10

IIpakrrueckoe 3anatue 49
IIpumeps! perieHus: NpocTEHIIMX
TPUTOHOMETPHYECKHUX HEPABEHCTB.

Tema 17.

IIpakTrdaeckoe 3aHaTue 86
OKCTpeMyMBbI (QYHKITHH.
IIpumeHeHne MPOU3BOJHOMN K
ITOCTPOEHUIO TpaduKa QyHKIHH.

pemenue 3amad (paboTa B MajbIxX
rpymnmnax)

Tema 19.

IIpakrraeckoe 3ansatue 101
CoOsrtns. KomOmHAIMS cCOOBITHIA.
[IpoTuBomonoxxHoe coObITHE.

WHAUBUAYaJIbHbIE TEMATUYECKUE
BBICTYIUICHHUS C IEPEBOJIOM
TeopeTndeckoi nHbopMauu B
CXEMaTHUYECKYyI0 U 00pa3Ho-
CXEMaTH4eCKyI0 Gpopmy

Bcezo no oucyunaune

34

6. OueHo4yHbIe CpeacTBAa VISl TEKYIIero KOHTPOJsl yCHeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIIUM MO UTOTaM OCBOEHUSA JUCUUIJIMHBI M Y4e0HO-

MeToAuYecKoe obecredyeHue CaMOCTOSITeIbHOIH padoThl 00y4alIHUXCH

6.1. OueHouHbIe CPeACTBA JJIsl TEKYIIEr0 KOHTPOJIsSI yCIIEBAeMOCTH YUeOHO-MeToAnYecKoe
olecreyeHne CaMOCTOAATEIbHOM PadoThI 00y4arOIINXCH

Tema 1. [lelicTBUTeJIbHbIC YHCJIA.
Ounenounsle cpenctea: KontponsHast padota Nel (BxoaHoit cpe3). Konrponbnas padora
cocTtouT U3 13 3amau, BpeMs BbINOIHEHUS — 45 MUHYT.
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IIpumep 3anauu:

B xnure Enenst Mouioxosen «Ilogapok MOJI0IbIM X03sliiKaM» UMEETCsl pelienT 3 nmupora ¢

3

yepHocnuBoM. JlJig nupora Ha 10 4esnoBek cieyeT B3sITh 10 ¢yHTa yepHocnuBa. CKOIBKO
IpaMMOB YEpHOCIIMBA CIIEAYET B3STh Ul MUPOTa, PACCYMUTAHHOTO Ha 6 yenoBek. CuuTaiite, 4T0
1 ¢ynr pasen 0,4 kr.

Ouenounsie cpeactBa: Konrpoinbnas padota No2 no teme: «JlefiCTBUTEIbHBIE YUCTAY.
KonTposnbHast pabota coctout u3 6 3aaa4, BpeMs BbIIIOJHEHUS — 45 MUHYT.
[Ipumep 3anaumn:
Brruncnure:

y B (8 2\/E)2.

120 —1
15 272 33

Tema 2. CrenenHnasi pyHKIus.

Onenounsie cpeactBa: KontponbHas padota Ne3 mo teme: «CreneHHas QyHKITU.
KonTposnbHas pabota cocTouT U35 3a7a4, BpeMsi BHIIIOJIHEHUS — 45 MUHYT.
[Ipumep 3anaum:

Haiiznre o6macts onpeeneust QyHKImn y = V4 — x2,

Tema 3. Iloka3zaresbHass QyHKIUA.
Onenounsie cpeactBa: KontposbHaas padota Ne4 o teme: «IlokazaTenbHas GyHKITUSD.
KonTtponbHas paboTa cocTouT U3 5 3a71a4, BpeMs BHITTOTHEHUS — 45 MUHYT.
[Tpumep 3amaun:
Pemre ypaBHeHue:

12—3x_ ) X X _
1) (5) =25 24" +2"-20=0.

Tema 4. Jlorapudmuueckass GpyHKIus

Onenounsle cpeactBa: Konrpoisbaas padota NeSto teme: «Jlorapudpmuueckas
¢dbyukuusy. KontponabsHas pabota cocTout u3 8 3a7a4, BpeMs BBIIOTHEHUS — 45 MUHYT.
[Tpumep 3anauu:
Beruucnure:

1) log: 16; 2) 51Tloss 3, 3) log, 135 — log, 20 + 2 - log, 6.
2

Tema 5. AKCHOMBI CT€peOMeTPHH.

Ouenounsle cpenctsa: KonrpoabHas pabora Neb 1o teme: «AKCHOMBI CTEPEOMETPUI.
KonTposnpHas pabota cocTouT U3 3 3a/1a4, BpeMs BbIIOJHEHUS — 45 MUHYT.
IIpumep 3anaym:

Bepmmnsl nomanoit ABCM He npuHauiekat oqHoH miockoctd. Hasosure Bee
IIJIOCKOCTH, KOTOPBIE ONPEACIIAIOTCS IPSAMBIMH, IPOXOIALUMU YEPE3 BEPILIUHBI JOMAHON
ABCM, u coaepkat TOJIBKO OJTHO 3B€HO ATOM JIOMaHOM.

Tema 6. IlapajuteqbHbIe IPSIMBIE U IVIOCKOCTH.

Onenounsle cpenctsa: Konrponbaas padora Ne7 o teme: «llapanienbHble IpsMble U
wiockoctuy. KoHTposbHas paboTa cOCTOUT U3 3 3a7ay, BpeMs BBITIOTHEHUS — 45 MUHYT.
IIpumep 3anaumn:

IInockocte, mapamnensHas cropoHe AC tpeyronsauka ABC, nepecekaer ctopony AB B Touke
A1, a cropony BC — B Touke Ci1.Haiiaure A1C1 ,ecnn AC =12 cm, BA1: BA=1:3.
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Tema 7. IlepneHAUKYIsIPHbIE NPAMBIE H IJIOCKOCTH.

Onenounsle cpenctBa: KontposbHas padota Ne8 o teme: «llepneHauKymnsipHble NpsMble
u TockocTi». KoHTponbHast pabota cocTouT U3 4 3a/1a4, BpeMs BBIIIOJIHEHUS — 45 MUHYT.
IIpumep 3anaumu:
Bepmmna A tpeyronbauka ABC siBisiercst ocHoBanueM neprnenaukynspa AD k minockoctu
TpeyronpHuka. Jlokaxure, uyto eciim £ZBDA=2CDA, to £DBC=2DCB.

Tema 8. KoopauHaThl 1 BEKTOpBI.

Onenounsle cpenctBa: KontponbHas padora Ne9 no teme: «KoopauHatsl 1 BEKTOPBD».
KonTponbHas pabora coctout u3 6 3aaa4, BpeMs BbIIOJHEHUS — 90 MUHYT.
[Ipumep 3amaumn:
l'unoteny3a AB paBHOOEIpEHHOTO MPSIMOYTOJILHOTO TpeyrojibHuKka ABC 1exuT B Ii10cKoCcTH
0. Yron mexy miockocTsimu ABC u o pasen 45°, a opToronanbHas MpoeKIus TPpeyroabHUKa

ABC Ha mI0cKoCTh 0, uMeeT momans 16v2 cm?. Haiinute paccrosaue ot Touku C 10
IUIOCKOCTH 0.

Tema 9. Tpuronomerpuyeckue (popmy.Jibl.

Onenounsie cpeactBa: Konrposbnaas padota Nel0 o teme: « TpuroHomerpudeckue
dhopmynsr». KoHTposibHast paboTa COCTOUT U3 5 3a/1a4, BPEMs BBITIOJTHEHHS — 45 MUHYT.
[Ipumep 3anaum:

Brruucnure:
191t

1) cos 765° ; 2) sin —

Tema 10. Tpuronomerpuvyeckue ypaBHeHUs U HEPABEHCTBA.

Onenounsie cpeactra: KonrporbHast padora Nel 1 o Teme: «TpUroHOMETprHecKre ypaBHEHHS 1
HepaBeHeTBaY. KoHTposbHast pabota coctout u3 11 3ama4, Bpemst BeimogHeHUsT — 90 MUHYT.
[Tpumep 3anauu:

25i11x+ﬁ=ﬂ.

Pemute ypaBHeHuUS:

Tema 11. Tpuronomerpudeckue GpyHKIMHU.

Onenounsie cpeactBa: KonrposbHas padota Nel2 o teme: « TpuroHomerpudeckue
¢byukuuny. KontposnbHas padoTa cOCTOUT U3 6 3a/1a4, BpeMsl BBIOJIHEHUS — 45 MUHYT.
ITpumep 3amaun:

Haiigure o6macTh onpeneneHus 1 MHOKECTBO 3HaUeHUN (DyHKITMN y=2COSX.

Tema 12. MHOrorpaHHUKH.

Onenounsle cpenctsa: KontponpsHas padora Nel3 no teme: «IIpusma». Konrponbhas
paboTa cocToUT U3 3 3a1a4, BpeMsl BBIIIOJIHEHUS — 45 MUHYT.
IIpumep 3anaym:
Otpe3ok AB nnuHOM 12 ¢M JIEKUT B OHON U3 TPaHEN IBYTPaHHOIO yIJia U MEPHEHAUKYIISPEH
peOpy yria, mpuyeM Touka A JIXKHUT Ha peOpe AByrpaHHOro yria. Haiiaure niMHy npoekuuu
oTpe3ka AB Ha BTOpyIO I'paHb, €CIIU ABYTPaHHBIN yroJ paBeH 60°.

Onenounsle cpenctsa: KontponpsHas padora Neld no teme: «Ilupamuaa». KontposbHas
paboTa cocTouT U3 3 3a7a4, BpeMsl BHIIOIHEHUS — 45 MUHYT.
IIpumep 3anaumn:
CtopoHa OCHOBaHMs TPaBWILHOW YeTHIPEXyroJbHOW NUpaMuibl paBHa 4 cM, a amodema
o0pa3yeT ¢ TIOCKOCThIO OCHOBaHUs yroa 60°. Haligure:

a) BBICOTY MMPaMU/IBL;

0) 60KOBYIO TOBEPXHOCTh TUPAMH/IBI.
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Tema 13. Tesia BpameHus.

Onenounsie cpenctBa: KontponpHaas padota Nel5 no teme: «Tema BpamieHus».
KonTtponpsHast pabota cocTouT U3 3 3a/1a4, BpeMs BBIIIOJHEHUS — 45 MUHYT.
IIpumep 3anaumu:
Panuyc mapa paBen 17 cm. HaiinuTe muomane cedeHus mapa, yaajaeHHOro OT €ro eHTpa Ha 15
CM.

Tema 14. O0bEMBbI MHOTOrPAHHHUKOB.

Onenounsie cpenctBa: Kontponpaas padora Nel6 mo teme: «O0BEMBI
MHOTOTpaHHUKOB». KOHTposbHAs paboTa cOCTOUT U3 3 3a/1a4, BpeMsI BBITIOTHEHUS — 45 MHUHYT.
[Ipumep 3anaumn:

OcHoBaHMe TPSIMON TPU3MBI — TPSMOYTOJILHBIA TPEYTOJIBHUK C KaTeTaMu 3 U 4 cM. [lnaroHanb
OOKOBOM TpaHU, COJEpKallleld TUIIOTEHY3y TpeyrojibHuka, paBHa 13 cM. Haiinutre oObnem
TIPHU3MEI.

Tema 15. Ilnomaas noBepXHOCTH ¥ 00BEMBI TeJl BpallleHHsl.

Onenounsie cpeacta: KorrporbHast padota Nel 7mio Teme: « [noriias noBepXHOCTH 1 00BEMBI TEIT
Bpamears». KontpostbHast paboTa cocTOUT U3 3 3a7a4, BpeMsl BHITOTHEHUS — 45 MUHYT.
[Ipumep 3anaum:
Ha paccTostHum 4 CM OT IIEHTpA IIapa IPOBEICHO CedeHHe, MaMeTp KOToporo paseH 4V5 cm.
Haiinure momaas moBepXHOCTH U 00BEM I1apa.

Tema 16. IlpousBognas.
Onenounsie cpeactBa: KonrponbHas padota Nel8 mo teme: «IIpousBoaHasy.
KonTtponbHas padoTta coctouT u3 6 3a1a4, BpeMs BHITTOTHEHUS — 45 MUHYT.
[Tpumep 3amauu:
Haiinmute mpou3BoaHyo QyHKITUN:

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

x3’

2x

sinx’

Tema 17. IlpyuMeHeHHe PONU3BOTHOM.

Onenounsie cpeactBa: KonrposbHas padota Nel9 o teme: «IIpumenenue
npou3BoiHOM». KoHTposibHAs paboTa cOCTOMT U3 7 3a/1a4, BPEMS BBITIOJIHEHUS — 45 MUHYT.
[Tpumep 3anauu:

Haiigure cranmonapHbie TOYKU (QyHKIIMH f (x) = x3—-2x*> +x+3.

Tema 18. Unrerpa.
Onenounsie cpeactsa: KonrponbpHas padora Ne20 no teme: «Muterpan». KonTpoabHas pabora
cocTouT U3 6 3a1a4, BpeMsl BBIIIOJIHEHUS — 45 MUHYT.
IIpumep 3anaym:
— 3 _ 2X o
Joxaxmwure, uro pynkus F(x) = 3x + sinx — e ABIISIETCSA IEpPBOOOPpa3HOM (HyHKIIMU
f(x) =3+ cosx — 2 e** wa BCeii YMCIOBOM TIPAMOIA.

Tema 19. KomOnnaTopuka.
Onenounsle cpencrta: KonTtponpHas pabota Ne2l mo Tteme: «KomOuHatopukay.
KonTponpsHast paboTa cCOCTOUT U3 5 3a/1a4, BpeMs BBIIOJIHEHHS — 45 MUHYT.
IIpumep 3anaumn:
Beruucnure C%z : A?z.

Tema 20. J1eMeHTbI TEOPUU BEPOSTHOCTEI.
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Onenounsle cpenctBa: KonTposibHas pabota Ne22 1o Teme: «ONEMEHTbl TEOPUU
BeposTHOCTe». KonTponbHas padoTa coctout u3 6 3a1a4, BpeMsi BHITOJTHEHUS — 45 MUHYT.
[Ipumep 3anauu:

B urpanbnoit konoae 36 kapt. KakoBa BeposSTHOCTb TOTO, YTO B3sTasl HayrajJ KapTa OKaXeTcs:
1) Banetom; 2) 6yOHOBOH?

Tema 21. CtaTucruka.
Ouenounsie cpenctBa: KontponpHas pabora Ne23 mo Teme: «Cratuctuka».
KonTposnbHast pabota cocTouT U3 5 3a7a4, BpeMs BbIIIOJHEHUS — 45 MUHYT.
[Ipumep 3anaumu:
Haiinure pazmax, Moy, MeIMaHy U cpeiHee BRIOOPKHU
-2,0,2,-3,-2,5.

6.2. OueHovHble cpeACTBA /sl MPOMEKYTOUYHON ATTECTAIIMM MO UTOTaM OCBOEHMUSI
JUCHMILTUHBI

IIpakTuyeckue 3aaanus Kk 1udpPpepenuupoBanHomy 3avery 1 cemectp

V25 —10x + x2 +y = 4,

1. a) Ilycth (Xo;Yo) — PELICHHE CUCTEMBI {

y—3x+11=0.
0) Haiinure npousBeaeHNE XoYo.
—V25—-x?>=0
2. a) ITyctb (Xo;Yyo0) — pEIICHHE CHCTEMBI y ’
y+5=|x—6]|.
6) Haiiqure cymmy Xo + Yo.
0,2%-0,008

3. a) Pemmre HepaBeHCTBO > <

x“—10x+25

2

X“+6x+9
4. Pemwute HEpaBeHCTBO — . . 2 O
2X—4

£ p 2 x% —5x—3 .
. Pemute ypaBHeHue 3% _27
5 p 3 x2+5x—2 .
. Pemute ypaBHeHue = _0,252 =

x—2 18 x—2 3

-2 - =7 ( — ) +10
7. a) Pemure ypaBHeHue 2 (x o 2) 2 x—2 .

6) Haiimute ero KopHH, IpUHAAIEKAIINE OTPE3KY [_2; 2].

(x+3)? 20 (x%%S_ 2 )_+1

=8
5 +(x—|—3)2 5 x+3

8. a) Pemure ypaBHeHue .
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10.

11.

12.

13.

14.

15.

16.

17.

6) Haiimute ero KopHH, IpUHAAISKAIINE OTPE3KY [_6; _4].

(x_sl)2+ (x—81)2 :7():1 _3:1) -t

a) Pemnre ypaBHeHue

0) Haligure ero KopHH, IPUHAICKAIINE OTPE3KY [_2; 3].

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

1
llogg Tk loggy 8] .

0) YKaxxuTe KOpHU 3TOT0 YpaBHEHMSI, IPUHA/JIEIKALUE OTPE3KY

log, (x* — 14x) =5.

a) Pemnrte ypaBHeHue

{log:;(),l; sx/ﬁ]

0) YkaxuTe KOpHU 3TOTO YpaBHEHMsI, IPUHAJIEKALUE OTPE3KY

97 _g8.3% 1450,

a) Pemure ypaBHeHue

3

7
1,= .
6) Haiigute Bce KOpHH 3TOTO ypaBHEHUs, IPUHAJUIEKAIINE TPOMEXKYTKY

45 23 15 -0.

a) Permute ypaBHeHue:

[2;4/10].

0) Omnpenenure, Kakue U3 €ro KOpHEH MpUHAAIEKAT OTPE3KY

6logs x — Sloggx+ 1 =0.

a) Permute ypaBHeHUE

6) Haﬁ,[[HTe BCC KOpHH 3TOTI'0 YpaBHCHUSA, IPUHAIJICKAIIIUC OTPE3KY [2’ 2’ 5] :

1+1log, (9° +5) =log 5 V/8x* + 14.

a) Pemute ypaBHeHue

_1:2
9

! ; ]
0) Haiigute Bce KOpHH 3TOTO YpaBHEHUS, TPUHAICKAIIHNE OTPE3KY

x+2) =logg(x*).

a) Pemnre ypaBHeHMe log; (

1
log67; loge 35] .

6) HaiimuTe Bce KOpHU 3TOTO YpaBHEHUS, IPUHAUICKAIIHE OTPE3KY [

27— 5.9 32 4 45 — 0.

a) Pemnre ypaBHeHue



18.

19.

20.

21.

22.

23.

24.
25.

26.

21.

28.
29.

30.

0) YKa)uTe KOPHU 3TOrO yPaBHEHHs, IPMHAUIEKALINE OTPE3KY [logz4; logz 10].

4x2—2x+l _|_4x2—2x — 20
a) Pemure ypaBHeHue '

0) Halinure Bce KOpHH 3TOTO ypaBHEHUS, IPUHAJICKAIINAE OTPE3KY [_ L; 2]'

3.9%7 _7.65 4 3.4 — .

a) Pemnre ypaBHeHue

0) YKaxuTe KOPHHU 3TOTO YPaBHEHMUSI, IPUHA]JICIKAIIIETO OTPE3KY [2; 3]-

7 . 9x2—3x—|—1 + 5 . 6x2—3x+1 o 48 . 4)(2—3)( — 0

a) Pemnre ypaBHeHue

0) Haiigute Bce KOpHU 3TOT0 ypaBHEHUs, IpUHAIeKAIIue oTpe3ky [—1; 2].

1
255+ 55l <2,

X
Pemmire HepaBeHCTBO 25

2=l 7.2l 4 5 <,
2 5% 2

Pewmre Hepasencreo: O° — 1 ' —3

16577 —9.47 41 >0,

Pernre HEpaBeHCTBO:
X X
Pernte HepaBeHCTBO: 25" —20"—-2-16" < 0.

3—-0,25"
—’2175_

Pewmre HepaseHcTBo: 2 — 2
25x2—2x+10 _0 22x2—4x—80 <0
PemnuTe HepaBeHCTBO: ’ -

Pemnte HepaBeHCTBO:

> 2.

1 1

> .
Permre HepaBEeHCTBO 6x> —5x ~ VexZ—5x+1—1
(xz—x—6)-\/8—x§0.
2vx+3 - 3vVx+3
x+1 7 x42

Pemmre HCPAaBCHCTBO!:

Pemure HCEPaBCHCTBO

31. Tpeyroasauku ABC u ADC nexat B pa3HbIX IJIOCKOCTAX U UMEIOT 0011yt0 cTopoHy AC.

Touxka E nexur Ha cropone AB, a F nexur Ha cropone BC, npuuém EF napamiensna

miockoctu ADC. P — cepenuna AD, K — cepenuna DC.

1) Hoxaxwure, uro EF || PK.

2) KaxkoBo B3anMHoe pacnosioxenue npsiMeix PK u AB? Uemy paBeH yros mexmay
TUMHU psMbIMH, eciu yroil ABC pasen 40° u yron BCA pasen 80°?
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Tpaneuus ABCD (AD u BC — ocHoBanus) u TpeyroiabHuk AED umeroT o0111yto cTopoHy

AD u nexat B pa3HbIX IIOCKOCTSX. Touka M nexut Ha cropone AE, a P nexur Ha

cropone DE, npuuém MP napasienbHa MaoCKOCTH Tpareluu.

1) Joxaxwure, uto MP || BC.

2) KaxkoBo B3auMHOE pacrojioxenue npsMeix MP u AB? Uemy paBeH yroi MexIy
TUMH npsAMbIMH, eciiu yrost ABC pasen 110°? [losicauTe.

OcnoBanue AD Ttpaneunu ABCD (AD u BC — ocHOBaHu$) I€XKUT B IJIOCKOCTH o. Yepes

touku B 1 C nmpoBeieHbI apasuienbHbIe TPSIMbIE, TIEPECEKAIONINE MTIOCKOCTh 0L B TOUYKAX

E u F cootBeTcTBEHHO.

1) Jokaxwute, uro BCFE - mapaiienorpamm.

2) KaxoBo B3anmHoe pacmosioxxenue npsimbix EF u AB? Uemy paBeH yrou Mmexay 3TUMU

npsiMeiMy, eciin yroil ABC pasen 150°7 Iosicaure.

B tetpasnpe DABC yriet DBA nu DBC npsimeie, DB = 6, AB = BC =8, AC = 12.

[TocTpoiiTe ceuenne TeTpasapa IIOCKOCThIO, MpoXoadieil uepe3 cepeauny DB u

napayuiensHoi mrockoctu ADC. Haiiiure tutomans cedeHusl.

Bce rpanu napamienenunena ABCDA1B1C1D1 kBaapaTsr co croponoii 4. YUepes

cepenuny pedpa AD napamiensHo tiockoctu DA1B1 npoBenena miockocts. [TocTpoiite

CEYEHHUE W HAWJIUTE €ro MEpUMETP.

B terpasape DABC touka M — cepemuna AC, DB =6, MD = 10, yron DBM mnpsimoii.

[TocTpoiiTe ceueHne TeTpasapa IIOCKOCTHIO, IPOXO ISk yepe3 cepeauny peopa DC

napauiensHo wiockoctu DMB, u HaiiauTe momans cedeHusl.

ABCDA:B:C1D; — mapannenenunen, Bce rpaHi KOTOPOTo MpsiMoyroisHuKU, AD = 4,

DC =8, CCy = 6. IlocTpoiiTe ceueHune mapajielienuiesa, MI0CKOCThIO, TIPOXO SIS

yepe3 cepenuny pedpa DC mapamnensno minockoctu AB1Cy u HaliquTe nmepumeTp

CEUeHUSI.

Touka M paBHOyaieHa OT BCEX BEPILINH PaBHOOEIPEHHOTO MPSIMOYTOJIbHOTO

tpeyronpHuka ACB (yron C npsimoii), AC = BC = 4 cMm. Paccrosiaue ot Touku M 1o

IIOCKOCTH TPEYroIbHHKa paBHO 23 cM. JJoKakHTe, 9To MIockocTs AMB
nepnenaukyssipHa maockoct ABC. Kakoit yros mnockocts BMC cocrasisiet ¢
miockoctbio ABC?

Touka M paBHOya/IeHa OT BCEX BEPILINH PaBHOOEIPEHHOTO MPSIMOYTOJILHOTO
tpeyronpHuka ACB (yron C npsimoii), AC = BC = 4 cMm. Paccrosinue ot Touku M 1o

IIIOCKOCTH TPEyroibHuKa paBHO 2v/3cM. Jlokaxkure, uto miockocts AMB
neprneHaukyispHa maockoctd ABC. Kakoit yron mexay MC u mockoctsio ABC?
Touka M paBHOya/IeHa OT BCEX BEPILINH PaBHOOEIPEHHOTO MPSIMOYTOJIbHOTO
tpeyroasHuka ACB (yron C npsimoit), AC = BC = 4 cm. Paccrosiaue oT Touku M 1o

ILIOCKOCTH TPEeyroJbHuKa paBHO 2v/3cm. Jlokaxure, 4o miockocth AMB
neprnenaukynsapHa miockoctu ABC. Haiinute paccrostaue oT Touku E — cepenunbl
croponsl AC no mockoctu BMC.

ABCD - kBaapaT co CTOpOHOH, paBHO 4 cM. TpeyroiabHUK AMB umeeT 00111yt0 cTOpoHy

AB ¢ kBagpatom, AM = BM = 21/6 cm. I110CKOCT TPEYrobHIKA H KBAPaTa B3AHMHO
nepreHaAuKysipHsl. JJokaxute, uro BC nepnenaukynsapHo AM. Haitnute yrosn mexay
MC ¥ MI0CKOCTBIO KBaJIparTa.

ABCD - kBazpar co cTOpoHOM, paBHOM 4 cM. TpeyrosibHuk AMB nmeet 0011y10 CTOpoHY
AB ¢ xBagpatrom, AM = BM = 2+/6cm. TI0CKOCTb TPeyroIbHUKA U KBaIPATa B3aHMHO
neprneHauKyisipusl. JJokaxute, uro BC nepnennuxynsipao AM. Haiiaute paccrosiHue ot
Touku A 110 mockoctu DMC.

Touka M paBHOyzAaj€Ha OT BCEX CTOPOH MpaBMIIbHOTO TpeyroiabHuka ABC, ctopona
KoToporo paBHa 4 cM. Paccrosnue ot Touku M no miiockoctu ABC paBHO 2 cm.
Hoxaxwure, uro miaockocte AMO nepnenaukynspHa miockoctd BMC (O — ocHoBanue
NEepIeHANKYIIApa, OMyleHHOro, 13 Touku M Ha miockocts ABC). Touka E
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44,

45.

46.

47.

48.

49,

50.

ol.

52.

53.

54,

55.

56.

S57.

npuHaiesxxut AC, npuuém AE : EC =2 : 1. Haiigure paccrosiHue ot Touku E 110
mockoctu BMC.
Tpeyronbauk ABC — npsamoyronshsiil (yroa C = 90°), AC =CB=3 cMm. TpeyronbHuk

AMC nmeer o6uryio cropony AC ¢ Tpeyroisankom ACB, AM = CM = v/6 cm.
[TmockocTH TpeyroJpHUKOB B3aMMHO NepreHAuKYIsipHbL. Jlokaxwure, uto MC
nepnenukyinsapHo BC. Haiinure yron mexay MB u ninockocteio ABC.
Tpeyronbauk ABC — npsamoyromnshsiii (yroa C =90°), AC =CB=3 cm. Tpeyronbuuk

AMC umeer o6mryio cropory AC ¢ tpeyrombankoM ACB, AM = CM = /6 cm.
[InockocTu TpeyroJbHUKOB B3aUMHO NEpeH UKy IsapHbl. Jokaxute, uto MC
nepnenukyinsipHo BC. Haiinure paccrostaue ot Touku E — cepeaunst AB 10 miockocti
BMC.

JIokaxuTe, 4TO TOUKA IMepecedeHus Meanan Tpeyronbanka ABC ¢ BepinHamu
A(X1,y1,21), B (X2, Y2, 22), C (X3, Y3, Z3) UMeeT KOOPIMHATHI

X1+ X3+ X3 V1i+YV2+ Vs Zzt+za+z .
( ! 33 2,2 y; 2,2 32 3) . Haiijiure xoopauHars! BepiuuHbl A (X,Y,z), €Cn

B(3,5,8), C(-1, -2, 6) u M(3,6,11).

Touka M paBHOyalIeHa OT BCEX CTOPOH IpaBHIILHOTO TpeyroiabHuka ABC, ctopona
KoToporo paBHa 4 cM. Paccrosinue ot touku M a0 mnockoct ABC paBHO 2 cMm.
Joxaxwute, uro iockoctb AMO neprienaukymnspHa iockoctd BMC (O — ocHoBaHme
MepIEHNKYIISIpa, OMyIeHHOT0, U3 Touku M Ha tuiockocth ABC). HalinuTe yrom Mexmay
miockocteio BMC 1 mockocteio ABC.

Touka M paBHOyalIeHa OT BCEX CTOPOH IpaBHIILHOTO TpeyroiabHuka ABC, ctopona
KoToporo paBHa 4 cMm. Paccrositnue ot Touku M 110 miiockoctu ABC paBHo 2 cwm.
Joxaxwure, uro iockocth AMO nepnienaukymsipaa miockoctd BMC (O — ocHoBaHue
MepIEHIUKYIISIpa, OMyIIeHHOT0, U3 Touku M Ha tuiockocth ABC). HalinuTe yrom Mexmay
MC u miockoctero ABC.

Touxka C nexxut Ha otpe3ke AB, mpuuém AB : BC =4 : 3. Otpesok CD, paBubiii 12 cm.
napajuiesieH TIOCKOCTH O, TPOXoasiel yepe3 Touky B. Jlokaxute, uro npsimas AD
MEePECeKaeT IIOCKOCTh 0. B HeKOTOpoi Touke E, n Haiinute otpe3ok BE.

B xyoe ABCDA1B1C1D;1 Touka M nexur Ha pedpe BBI, npuuém BM : MB1=3:2,a
touka N nexut Ha pedpe AD, npuuém AN : ND =2 : 3. Beruuciaute cCuHYC yria MexXIy
npssmoit MN u miockoctbio rpanu DD1C,C.

B xyoe ABCDA1B1C1D1 Touka M nexur Ha pebpe BB1, nmpuuém BM : MB1=3:2,a
touka N jexut Ha peope AD, mpuuém AN : ND = 2 : 3. Beruuciaute CHHYC yria MEXIy
npssMmoii MN u miockocthio rpanu A1B1Ci1Ds.

B ky0be ABCDA1B1C1D1 touka M nentp rpanu BB1C1C. Boruncnure yrosn Mmexmay

BekTopamu A;D u AM.
B ky6e ABCDA1B1C1D1 touka M nentp rpanu BB1C1C. Boruncnure yrosn Mmexmay

BEKTOpaMH B—B£ uMD.

B tpanennn ABCD ocnoBanne BC = 12 cm. Touka M He JISKHT B IJIOCKOCTH TPAICIIUH,
a Touka K — cepenuna orpeska BM. Jlokaxure, uro mnockocts ADK nepecekaer
otpe3ok MC B HekoTopoii Touke H, u HaliguTe oTpe3ok KH.

Touka B He nexur B miockoctu TpeyroisHuka ADC, touku M, N, P — cepenunbl
otpeskoB BA, BC, BD cootBerctBenHo. Jlokaxute, uto ockoctd MNP u ADC
napasnensHsl. Haiinute miomans Tpeyronsauka MNP, eciu mutonaips TpeyrojabHUKa
ADC paBHa 48 cMm?.

[Ipsmas OK nepnenaukyssipHa K miockoctd pom6a ABCD, nuaronann KoToporo
nepecekatorcs B Touke O. Jlokaxure, 4To paccTosHue oT Touku K 710 Bcex MpsmbIX,
COJIeprKalIuX CTOPOHBI poM0a, paBHbL. Haitnute ato pacctostaue, eciiu OK = 4,5 am, AC
=6 oM, BD = 8 om.

[Ipsimas a mapamiensHa ctopone BC napamnenorpamma ABCD 1 He J1eXKHT B IIIOCKOCTH
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napamienorpamma. Jlokaxure, 4ro a u CD — ckpeniuBaromuecs npsiMple 1 HaiiiuTe yroi
MEX]ly HUMH, €CJIM OJIMH U3 YIJIOB MapajuiesiorpaMma paBeH 50°.

58. Tlpsimas a mapamnensHa cropoHe BC napamienorpamma ABCD 1 He IeXHUT B IIIOCKOCTH
napamnenorpamma. Jlokaxkure, 9ro a u CD — ckpeniuBaromuecs npsiMple 1 HaiiiuTe yro
MEXAYy HUMH, €CJIM OJMH U3 YIJIOB Mapajienorpamma paseH 121°.

59. Ilpsimas m mapautensHa quaronanu BD pom6a ABCD u He 1eXHT B TUIOCKOCTH poMOa.
Hoxaxure, uro M u AC cKpeluBaroLuecs IpsMble U HalJUTE YroJl MeXAy HUMH.

60. Ipsmas m mapamiensHa quaronanu BD pom6a ABCD u He J1€KHUT B TUIOCKOCTH poMOa.
Joxaxure, uto M u AD ckpemuBaroniyuecs mpsMble 1 HaAUTE yroia Mexay Humu. Ecim
yron ABC pagen 128°.

Tect Nel nuist npoBeaenust nud¢epeHIUPOBAHHOIO 3a4eTa
3apanmue 1

Buvibepume 6epmuwiti omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, Hocmagvme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Kakas u3 npuBeneHHbIX GYHKINN ABIISETCS JTMHEWHOM:

Bapuaﬁmbz omeemoe.

1. y=x"

2. y=lgx;

3. y=sinx;

4. y=ax+h.
Otger: 4.

Onenka: AMXOTOMUYECKas; MPAaBUILHOE BBHITIOJIHEHUE 33JaHUS OLleHuBaeTcs 1 6amiom, a
HenpasmibHOE — () GasIoB.

3ananue 2

Buvibepume eepnviti omeem u 066edume KpyiIckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmux 8 HeobX00umMou Kiemoukxe).

Bennuuna y B BeipaskeHuu Y = a-X + b sBnsiercs:
Bapuanmul omeemoa:

1. 3aBuCHUMOI MepeMEeHHOMH;
2. HE3aBHCHUMOU MepeMEeHHON;
3. anIIMKaToi;
4. aprymMeHToM.
Ortser: 1.

OneHka: TUXOTOMHYECKas; IPaBUJILHOE BBITIOJIHEHHUE 3aJ[aHus olleHuBaeTcs 1 6amiom, a
HenpaBuwibHOE — 0 6aoB.
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3ananue 3

Buvibepume 6epmuviti omeem u 066edume KpyIcKom e2o Homep (KIuKHume Kypcopom, nocmagvme

Kpecmuk 68 HeoOX00UMOU Klemoukxe).

BennunHa X B BRIpaKeHHH Y = a-X + D siBisiercst:

Bapuaﬁmbl omeemos.

1. 3aBucuMoil mepeMeHHOH;
2. anIIuKaToi;
3. HE3aBHCHUMOW NMEpEeMEHHOI;
4.  ¢dynkuuei.
Ortser: 3.

OreHka: TMXOTOMHUYECKAsT; TPaBUILHOE BHITIOJHEHNE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a

HenpaswibHOE — () GasIoB.

3ananue 4

Buibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, HoCmagvme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Bennuuner a u b B Beipakenun Y = a-X + b siBisrotcst:

Bapuaﬂmbz omeemoe.

1. DOJIOKUTENbHBIMY,
2. OTpHIaTCIIbHBIMH;
3. PpaBHBIMH CIUHUIIAM;
4, 1100BIMH.

OrtBer: 4.

OHeHKaZ JAUXOTOMHYCCKAsA, ITPAaBUJIbHOC BBIIIOJIHCHHUC 3aJIaHHA OLICHUBACTCS 1 63.J'IJ'IOM, a

HenpaBuwibHOE — O 6aoB.

3ananue 5

Buibepume eepuviti omeem u 066edume KpyiIcKom e2o Homep (KIuKHume Kypcopom, nocmasvme

Kpecmuk 6 HeoOX00uMou Kiemouke).
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OyHKIuUa Y = a* ssBisieTcs
Bapuaumer omeemos:

MOKa3aTeIbLHOM;

J0rapupMHUECKOH;

TPUTOHOMETPUYECKOM;
4. CTeneHHOM.

Ortser: 1.

wN e

OmneHka: TMXOTOMHYECKAs; TPABIJILHOE BBITIOJIHEHHUE 3a[aHusI OlleHUBaeTcs 1 6ammom, a
HenpaBwibHOE — () GasIoB.

3ananue 6

Bovibepume seprblil omeem u 068e0ume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmasbme
KpecmuK 8 HeoOX00UMOU Klemoukxe).

Oyuknus Y = X" ABseTCs:
Bapuanmul omeemos:

1. norapudmMuyecKoii;
2. TPUTOHOMETPUYECKOM;
3. II0Ka3arebHOM;
4. CTEeTneHHOM.
OtBer: 4.

Onenka: AMXOTOMUYECKasi; IPaBUILHOE BBITIOJIHEHUE 3aaHUs OlleHUBaeTcs 1 Oamiom, a
HenpasmibHOE — () GasIoB.

3ananue 7

Buvibepume eepnviti omeem u 066edume KpyiIckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 68 HeobX00uMoU Kiemoukxe).

®dyuknus Y = 10g a X ABseTCs:
Bapuanmul omeemoa:

1. norapudpmuueckoii;
2. TPUTOHOMETPUUYECKOM;
3. IOKa3aTelbHOM;
4, CTEleHHOH.
Ortser: 1.
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OrueHka: IMXOTOMUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 baiom, a
HenpaBwibHOE — O 6aoB.

3ananue 8

Buvibepume 6epnuviti omeem u 066edume KpyiIcKom e2o Homep (KIuKHume Kypcopom, Nocmagvme
Kpecmuk 8 HeoOX00uMOU Klemoukxe).

Bennuuna a B Beipaxkenuw l0g a X sBnsiercs:
Bapuanmur omeemos:

1. MOHOXUTEABLHON W OTIUYHOI OT 1;
2. paBHOI -1,
3. pasHoii 0;
4. 1r000MH.
Ortser: 1.

OreHka: IMXOTOMUYECKas; MPAaBUILHOE BBITIOJTHEHHE 3a/IaHUs OTICHUBaeTcs 1 Oamuiom, a
HernpaBuwibHOE — () 6aIOB.

3ananue 9

Buvibepume eepnviti omeem u 066edume KpysIckom e2o Homep (KIuKHume Kypcopom, noCmagbme
Kpecmuk 68 HeobX00uMoU Kiemoukxe).

BennunHta a B BeIpaKeHUH Y = @ SIBJIACTCS:
Bapuanmur omeemoa:

1. DOJIOKUTEILHOM;
2. paBHOH -1,
3. paBHoii 0;
4, 11000MH.
Otser: 1.

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

3ananue 10

Buibepume eeprulii omeem u 066edume Kpys#HcKom e2o Homep (KIuKHUme Kypcopom, nocmasvme
Kpecmuk 6 HeoOX00uMoll Kiemouke).
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VYkaxurte rpaduk pyHkimn y=2%.

1. BapuaHmbz omeemaos.

A

OtBeT: 3.

OreHka: TUXOTOMHYECKAs; MPABIJILHOE BBITTOJIHEHHUE 3a[aHUsI OlleHNBaeTcs 1 6ammom, a
HenpaswibHOE — () GasIoB.

3ananue 11

Buvibepume 6epmwiti omeem u 066edume KpysIckom e2o Homep (KIuKHume Kypcopom, noCmagbme
Kpecmuk 8 HeobX00uMoU Kiemoukxe).

VYkaxure rpaduk GyHKIITIH y:(%)x.

BapuaHrnbl oneenmoes.

1 2. 3
A
Y BN
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Ortser: 4.

OrneHka: IMXOTOMUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 baiom, a
HenpaBwibHOE — O 6aIoB.

3ananme 12

Buvibepume 6epnuviti omeem u 066edume Kpys#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme
Kpecmuk 68 HeoOX00UMOU Klemoukxe).

VYkaxute rpaduk ¢pyHkimn y=10g2X.

Bapuaﬁmbl omeemos.

OtseT: 1.

Onenka: JMXOTOMUYECKas; MPAaBUILHOE BBITIOJIHEHUE 3aJaHusl olleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GalIoB.

3ananue 13

Buibepume eeprulii omeem u 066edume Kpys#HcKom e2o Homep (KIuKHUme Kypcopom, nocmasvme
Kpecmuk 6 HeoOX00uMol Kiemouke).

= 1
Vkaxure rpaduk GpyHKIwn ¥ 'ng X

Bapuaﬂmbl omeenioes.

2. 3.




Ortser: 2.

OmneHka: TUXOTOMHYECKAs; TPABIJILHOE BBITTOJIHEHHE 3aJ[aHusI OlleHUBaeTcs 1 6ammom, a
HenpaswibHOE — () GasIoB.

3ananue 14

Bovibepume seprblil omeem u 008e0ume KPyICKom e2o Homep (KIuKHume Kypcopom, NoCmasbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

JlonumwuTe npaByro 4acTh GOpMyIbl a* - ¢ = ,rne a>0, x u y— noobie
JCWCTBUTEILHBIC YHCIIA.

Bapuaﬂmbz omeemoe.

1. &+,

2. a7

3. &

4, wHe 3HAIO.
OtBerT: 3.

Onenka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHHE 33/1aHus OlleHuBaeTcs 1 Oammom, a
HenpaBmibHOE — () GalIoB.

3ananue 15

Buibepume eeprulii omeem u 066edume Kpys#HCKom e2o Homep (KIUKHUme Kypcopom, nocmasvme
Kpecmuk 6 HeoOX00uMol Kiemouke).

JlomuIuTe MpaByro 4acTb GopMyisl a* . @’ = , rae a>0, x u Yy — nobble
JEVCTBUTENBHBIE YUCIIA.
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BapuaHmbz omeemos.

1. a-da;

2. a,

3. a7

4. e 3Hal0.
OTBerT: 3.

OmneHka: TUXOTOMHYECKAs; MPABIJILHOE BBITIOJIHEHHE 3a[aHusI OlleHNBaeTcs 1 6amiom, a
HenpaBwibHOE — () GayIoB.

3ananue 16

Buvibepume 6epnuviti omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, NocCmasbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Jlonuiute npaByro 4actb Gopmyisl (a*) = , 20e a>0, x u y— moOble
IeHCTBUTEIILHBIE YN CIIA.

Bapuanmbz omeemoe.

1. o &,

2. a;

3. a7

4. He 3HaIO.
OtBerT: 2.

Onenka: AMXOTOMUYECKasi; MPAaBUILHOE BHITIOJHEHHE 33/1aHUs OlleHuBaeTcs 1 Oamom, a
HenpasmibHOE — () GasIoB.

3ananue 17

Buvibepume eepnviti omeem u 066edume KpyICKom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 8 HeobX00umMou Kiemoukxe).

JlonuiuTte npasyro 4actb Hopmysibl (ab)* = , 20e a>0, b>0, x — nroboe
JEHCTBUTEILHOE YHCIIO.

BapuaHl’l’lbl oneemoes.

1. o'+ b5
2. a b
3. (a+ b)Y
4, He 3HAIO.
OTBerT: 2.
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OueHka: IMXOTOMHUYECKas; TPaBUILHOE BHITIOJIHEHUE 3a/1aHUs OlleHUBaeTcs 1 Oamiom, a

HenpaBwibHOE — O 6aoB.

3ananue 18

Buibepume sepnviii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, HoCmagbme

Kpecmuk 8 HeoOX00uMOU Klemoukxe).

Bcrasbre mpomnyiienHsie cioBa: [lokazaTenbHol QpyHKIMEH Ha3bIBaeTCs (PyHKINS BUIA
, TAe a — 3amanHoe yucio, a>0, a# 1.

Bapuaﬁmbl omeemos.

1. y=a*
2. y=Xx"
3. y=logax
4. y=kx+b
Otser: 1.
OreHKa: TMXOTOMHUYECKAsT; TPaBUIILHOE BHITIOJHEHUE 3a/IaHUS OlleHUBaeTcs 1 6aiom, a

HernpaBuwibHOE — 0 6aIOB.

3ananue 19

Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, Hocmagvme

Kpecmuk 68 HeobX00uMOoU Kiemoukxe).

m
Z[OHI/H_HI/ITC OIIPCACIICHUC! Crenennro yncna a>0 ¢ PpalMOHAJIBHBIM IIOKa3aTeJIieM I’ = o

rjie M — 1ejaoe Yucio, a N — HarypaiabHoe (N>1), Ha3pIBaeTCS YUCIIO

BapuaHrnbl oneenmoes.

1. Vam
2. am
3. a"
4, a
Otser: 1.

OI_IeHKaZ AUXOTOMUYCCKAs; IPAaBUJIIbHOC BBIIIOJIHCHUEC 3aJlaHUA OLICHUBACTCA 1 68.J'IJ'IOM, a

HenpaBuwibHOE — O 6aoB.

3ananue 20
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Buibepume eprvlii omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, noCmagbme
Kpecmuk 68 HeoOX00uMOoll Kiemouke).

Honumure onpenenenue: KopaeM N-0¥ CTENEHU U3 YMCIIA @ HA3bIBAETCA TAKOE YUCIIO,
N-ast CTENEeHb KOTOPOTO PaBHA

Bapuaﬁmbz omeemos.

Q S T QD

S

Powpne

Ortser: 1.

OreHka: TMXOTOMHYECKAs; MPABIIILHOE BITIOJIHEHHUE 33aJaHHs OlleHUBaeTcs 1 6amiom, a
HenpaBwibHOE — () GaIoB.

3ananue 21

Buvibepume 6epnuwiti omeem u 066edume KpysIckom e2o Homep (KIuKHume Kypcopom, noCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

[Ipu HEu€THOM N CyIIecTBYET KOpEHb N—Oi cTeneHu U3 JIto0oro uncia a, U IpuToM
TOJIBKO

Bapuaﬂmbz omeemoe.

OJIVH;
ABa,;

wn e

TpH;
4, HUCKOJBKO.
OtseT: 1.

Onenka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHHE 33/1aHUs OlleHuBaeTcs 1 Oamnom, a
HenpaBmibHOE — () GalsIoB.

3ananue 22

Boibepume eéepnulit omeem u 066edume KpyHCKOM €20 Homep (KIUKHUme Kypcopom, HOCmMagbme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

KOpeHL TpeTLefI CTCIICHM Ha3bIBArOT
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BapuaHmbz omeemos.

KPHBBIM;
KyOUYHBIM;

wn e

TPETUYHBIM;
4. KyOWuYecKuM.
Ortger: 4.

OmeHka: TUXOTOMHYECKAs; MPABIJILHOE BHITIOJIHEHHE 3a/IaHHs OIIeHUBaeTcs 1 Gayiom, a
HenpaBwibHOE — () GaJIoB.

3ananme 23

Buvibepume eepnviti omeem u 066edume KpysIckom e2o Homep (KIuKHume Kypcopom, NocCmasbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Jlorapudmom uucna b mo ocHoanuio a (>0 u He paBHO 1) Ha3bIBAETCS:

Bapuanmul omeemos:
1. moka3arenb CTEHECHH, B KOTOPYIO HY)KHO BO3BECTH YUCIIO D, 4TOOBI MOJTYIUTS &;
2. TMOKa3aTelb CTEIEeHH, B KOTOPYIO HY)KHO BO3BECTH YHCJIO &, YTOOBI MOIY4HThH D;
3. a
4. b2

Orser: 2.

OneHka: IMXOTOMUYECKas; MPAaBUILHOE BBITIOJIHEHUE 33JaHUS OLleHuBaeTcs 1 6amiom, a
HenpaBmibHOE — () GasIoB.

3ananue 24

Buibepume eeprulii omeem u 066eoume Kpys#HcKom e2o Homep (KIuKHume Kypcopom, nocmasvme
Kpecmuk 6 HeoOX00uMol Kiemouke).

JlecstuuHbiM Joraprdmom urcia b HazeBaror:
Bapuanmuvl omeemoa:

1. morapudm yucna b no ocHoBanmo 10;

2. norapudm, paBHslii 10;
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3. morapudm uucia 10 mo ocHoBaHwuio b;
4. 10°
Orser: 1.

OmneHka: TMXOTOMHYECKAs; MPABIJILHOE BBITIOJIHEHHUE 3a[aHusI OlleHUBaeTcs 1 6amiom, a
HenpaBwibHOE — () GaJIoB.

3ananue 25

Buibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHUume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

Yro o603HavaeT 3anuch In b

Bapuanmul omeemoas:
1. gecsaTuyHslil Jorapudm;
2. norapudm urcia b mo ocHoBaHuio 1;
3. morapudm uncia b mo ocHoBauwuio 0;
4. HaTypaJbHBIN JorapudM.

Otger: 4.

OneHka: AMXOTOMUYeCKasi; MPAaBUILHOE BHITIOJHEHHE 3a/1aHus OlleHuBaeTcs 1 Gaiom,
HenpaswibHOE — () GayIoB.

3ananue 26

a

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

Kpecmuk 8 HeobX00uMou Kiemoukxe).

Kakue n3 NMEPCUNCIICHHBIX MOHATHH TCOMETPHUU ABJIAIOTCA HepBI/I‘-IHBIMI/I?
BapuaHl’l’lbl omeemoe.

Jlyd, TOuKa, MJIOCKOCTb, TPEYTOJIbHHUK.
[Ipsimasi, TOUKa, MIIOCKOCTb.
[Tnockocts, mpsimasi, JTyd, yrod.

4. TlpoctpaHCTBO.
Ortser: 2.

wnE
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OrueHka: IMXOTOMUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 baiom, a
HenpaBuwibHOE — 0 6aoB.

3ananue 27

Buvibepume 6epmuviti omeem u 066edume KpysIcKom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmuk 68 HeoOX00UMOU Kllemoukxe).

[Tepecedyennem ABYX MIOCKOCTEHN SBISETCA

Bapuaﬁmbl omeemos.

1. Touka
2. mpsmas
3. oTpe3ok
4. nyd
Orser: 2.

OmeHka: TUXOTOMHYECKAs; MPABIIILHOE BHITTOJIHEHHUE 3aJaHUsI OlleHUBaeTcs 1 6ammom, a
HenpaswibHOE — () GasIoB.

3ananue 28

Buvibepume 6epnwiti omeem u 066edume KpysIckom e2o Homep (KIuKHume Kypcopom, noCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

CKOJIBKO JTOJDKHO OBITH OOIIMX TOYEK Y MPSMOH C INTIOCKOCTBIO, YTOOBI OHA JieKaa B
3TOM IJIOCKOCTU?

Bapuanmur omeemos:
1. omna
2. IBe
3. Tpu
4. yeThipe

OtBeT: 2.
Onenka: AMXOTOMUYECKas; MPAaBUILHOE BHITIONHEHHE 3a/1aHUs OlleHuBaeTcs 1 Oammom, a

HenpaBuwibHOE — 0 6aoB.

3ananue 29

Buibepume eprulii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, noOCmasbme
Kpecmuk 6 HeoOX00uMoll Kiemouke).
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Ha ckoibko MHOKECTB pa30MBaET MPOCTPAHCTBO JIt00ast TUIOCKOCThH?
Bapuanmuvl omeemoas:

1. Ha nBa

2. Ha TpHU

3. Ha yeThIpe

4. He pa3OuBaer.

Ortser: 1.
OreHka: TMXOTOMHUYECKast; TPaBUILHOE BBITIOJHEHUE 3a/IaHUsI OlleHUBaeTcs 1 6ayom, a

HenpaswibHOE — () GasIoB.

3ananue 30

Bovibepume seprblil omeem u 068e0ume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmuk 68 HeoOX00UMOU Kiemoukxe).

UtoOBI 3a71aTh €AMHCTBEHHYIO TUIOCKOCTh HEOOXO0IMMO
Bapuanmer omeemos:

1. nBe TOUKH

2. TpH TOYKH

3. TpU TOYKH, HE JISKAIIUE HA OJHOU MPSIMOi

4. 4eThIpe TOUKU

OtBeT: 3.
OreHKa: TMXOTOMHYECKAs; TPaBUILHOE BHITIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 6ayiom, a

HenpaBmibHOE — () GalIoB.

3ananue 31

Buibepume eeprulii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, noCmasbme
Kpecmuk 6 HeoOX00uMol Kiemouke).
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Kakue u3 nepeuncienHsIx GUryp 3aJar0T eJMHCTBEHHYIO TNIOCKOCTh B IIPOCTPAHCTBE?
Bapuanmuvr omeemos:

1. nBe mapanienbHbIE IPIMbIE

2. JBE CKPEILMBAIOLIUECS NPSMbIE

3. TpH TOUKHU

4. poM06

Ortser: 1.
OreHka: TMXOTOMHUYECKAs; TPaBUIILHOE BHITIOJTHEHUE 3a/IaHUs OlleHUBaeTcs 1 6aiom, a

HenpaswibHOE — () GasIoB.

3ananue 32

Bovibepume seprblil omeem u 068e0ume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmuk 8 HeoOX00uMOoU Kiemoukxe).

CKOJIBKO MIIOCKOCTEN 3aat0T JIBE MEPECEKAONIecs mpsiMbie?
Bapuanmer omeemos:

1. oIHY IJIOCKOCTh

2. IB€ INIOCKOCTHU

3. 6ECKOHEYHO MHOTIO IIJIOCKOCTEH

4. He 3a1a10T

OtseT: 1.
OreHKa: TMXOTOMHUYECKAs; TPaBUILHOE BBHITIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 6ayom, a

HenpaBmibHOE — () GalIoB.

3ananme 33

Buibepume eeprulii omeem u 066edume Kpys#HcKom e2o Homep (KIuKHUme Kypcopom, nocmasvme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

UIepe3 KaKHC U3 MCPCUNCICHHBIX (I)I/Il" YPbI MOXXHO IPOBECCTH CANHCTBCHHYIO IUIOCKOCTH?

Bapuanmer omeemos:
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1. Yepes Tpu TOUKH

2. Uepes npsiMyro U HE JIEKAIYI0 Ha HEH TOUKY
3. UYepes oTpe3ok

4. Yepes myu

Ortser: 2.
OnenHka: IMXOTOMUYECKas; PAaBUIILHOE BBITIOJNHEHHE 3a/1aHUs OllecHuBaeTcs 1 Oamwiom, a

HenpaBwibHOE — () GaJIoB.

3ananue 34

Buvibepume 6epnuviti omeem u 066edume KpyIcKom e2o Homep (KIuKHume Kypcopom, nocmaegvime
KpecmuK 8 HeoOX00UMOU Kiemoukxe).

CKOJIBKO TUIOCKOCTEN 3a1a€T nmpsmas?
Bapuanmer omeemos:
1. oIHYy MJIOCKOCTH
2. IBe INIOCKOCTH
3. OECKOHEYHO MHOTO IJIOCKOCTEH
4. He 3agaeT

OtBerT: 3.
OreHKa: TMXOTOMHUYECKAs; TPaBUILHOE BHITIOJIHEHUE 3a/1aHKs OlICHUBaeTcs 1 Gamiom, a

HenpasmibHOE — () GasIoB.

3ananue 35

Buvibepume eepnwviti omeem u 066edume KpyiIckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 8 HeobX00umMou Kiemoukxe).

JIBe mpsiMble mepecekaroTcs. YTo 3To 3HAUUT?
Bapuanmuvl omeemos:
1. OHH UMEIOT JIBE OOIIME TOYKH.

2. OHM UMEIOT OJTHY OOIIYIO0 TOUKY.
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3. OHM CKpEIIUBAIOTCA.
4. OHM UMerT 0ECKOHEYHO MHOI'0 OOIINX TOYEK

Otser: 2.
OneHka: IMXOTOMUYECKas; PAaBUILHOE BBITIOJNHEHHE 3a/1aHUs OllcHuBaeTcs 1 Oawiom, a

HenpaBwibHOE — () GasIoB.

3ananue 36

Buvibepume epnuviti omeem u 0066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

JIBe mpsiMble HA3bIBAIOTCS CKPEIIMBAIOIIIMMHUCS, €CITH
Bapuanmer omeemos:
1. oHM He MMEIOT OOIIMX TOYEK U HE JIEKAT B OJHON INIOCKOCTH.
2. OHM UMEIOT BE OOIINE TOUKH.
3. OHU UMEIOT OJHY OOIIYIO TOUKY.
4. oHA UMEIOT OECKOHEYHO MHOTO OOIINX TOYEK.

OtBeT: 1.
OreHKa: TMXOTOMHUYECKAs; TPAaBUILHOE BHITIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 6ayiom, a

HenpasmibHOE — () GasIoB.

3ananue 37

Buvibepume 6epuuiii omeem u 066edume KpysHcKkom e2o Homep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 8 HeobX00uMou Kiemouke).

[[Be IpsAMBIC B ITPOCTPAHCTBC HA3bIBAIOTCA IIAPaAJICIIbHBIMHU, CCIIN
BapuaHInbl omeemoe.

1. oHU UMEIOT JABEC 06IJ_II/Ie TOYKH.

2. OHH HE UMCIOT O6IJ_II/IX TOYEK H JIeKAT B OJHOM IIJIOCKOCTH.

3. OHH HE UMEIOT OOIIMX TOYEK, U HE CYIIECTBYET MPOXOAAIIeH yepe3 HUX
IIJIOCKOCTH.

4. OHM UMEIOT OECKOHEYHO MHOTO OOIINX TOYEK.
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OrtBer: 2.
OrueHka: IMXOTOMUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/1aHUs OlleHUBaeTcs 1 baiom, a

HenpaBwibHOE — O 6aIoB.

3ananue 38

Buvibepume eepnuviti omeem u 066edume KpyiIckom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 8 HeoOX00UMOU Kliemoukxe).

[Ipsimas ¥ IOCKOCTh HE UMEIOT O0IKX TOYEK. DTO 3HAUUT, YTO
Bapuanmuer omeemos:

1. oHM mapayeabHBbL.

2. OHHM MEPECEKAKTCA.

3. OHH CKpPEIIUBAOTCA.

4. mnpsiMas J€XKUT B IUIOCKOCTH.

OtBeT: 1.
OreHKa: TMXOTOMHUYECKAsT; TPaBUIILHOE BHITIOJHEHUE 3a/IaHUS OlleHUBaeTcs 1 6ayom, a

HernpaBuwibHOE — () 6aIOB.

3ananue 39

Buvibepume 6epnwiti omeem u 066edume KpyiICckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 68 HeobX00uMou Kiemoukxe).

[IpsiMasi ¥ MIIOCKOCTh UMEIOT TOJIBKO OJIHY OOLIYIO0 TOUKY. DTO 3HAYMT, YTO
Bapuanmuvr omeemoa:

1. OHM mapaneNbHBbI

2. OHH IIEPECEKAIOTCH.

3. OHU CKpELUBAIOTCH.

4. npsaMas JEKUT B IUIOCKOCTH.

OtBerT: 2.
Ornenka: IMXOTOMUYECKas; MPAaBUILHOE BHITIONHEHHE 3a/IaHus OlleHuBaeTcs 1 6amiom, a

HenpaBuwibHOE — O 6aoB.
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3ananue 40

Buvibepume eepmuviti omeem u 066edume KpyiIcKom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmuk 68 HeoOX00UMOU Klemoukxe).

JIBe MIOCKOCTH MEPECEKAIOTCA. DTO 3HAYUT, YTO
Bapuanmur omeemos:

1. OHM MMEIOT O/IHY OOIIYIO TOUKY.

2. OHU UMEIOT OOIIYIO MPAMYIO.

3. OHM UMEIOT OOLIHIL JTyy.

4. OHM HE UMEIOT HUYETO OOIIErO.

OtBeT: 2.
OreHKa: TMXOTOMHUYECKAs; TPABUIILHOE BHITIOJTHEHUE 3a/IaHUs OlleHUBaeTcs 1 bayom, a

HenpaswibHOE — () GaIoB.

3ananue 41

Buvibepume 6epnviti omeem u 066edume KpyIckom e2o Homep (KIuKHume Kypcopom, nocmagvme
Kpecmuk 68 HeobX00uMou Kiemoukxe).

Ecnu oana u3 nByX napaienbHbIX NPSMBIX HEPIEHAUKYISIPHA K TPETheH MpsAMOii, TO
KaK pacroJio>keHa BTopas mpsiMasi 0 OTHOILLIEHUIO K TPETbe ?

Bapuanmul omeemoa:
1. mapaynensHa
2. epHeHAUKYIIpHa
3. CKpeluBaeTcs
4. coBnaaamT

OtBeT: 2.
Onenka: AMXOTOMUYECKas; MPAaBUILHOE BHITIONHEHHE 3a/1aHus OlleHuBaeTcs 1 Oammom, a

HenpaBuwibHOE — O 6aoB.

3ananue 42
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Buibepume eprulii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, nocmasvbme
Kpecmuk 6 HeoOX00UuMoll Kiemouke).

Ecnu 1Be npsiMbie IEpIIeHANKYISPHBI K IMJIOCKOCTH, TO KaK OHU PACTIOJIOKEHBI IO
OTHOILIEHUIO JIPYT K Ipyry?

Bapuanmuvl omeemos:
1. mapasnienbHbI
2. IepIEeHAUKYIISIPHBI
3. CKpeIMBaroTCA
4. mepecexaroTcs

Ortser: 1.
OreHKa: TMXOTOMHUYECKAsT; TPaBUILHOE BHITIOJNHEHUE 3aJaHMs OlICHUBaeTCs 1 Oamiom, a

HenpaBmibHOE — () GaIoB.

3ananue 43

Buvibepume 6epnuviti omeem u 066edume KpysIckom e2o Homep (KIuKHume Kypcopom, noCmasgbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Econ npsaMas NEPINCHANKYIIAPHA K IBYM IIEPECEKAIOIMIUMCA ITPAMBIM, JIC)KAIIUM B
IIJIOCKOCTH, TO KaK PACIIOJIOKEHA 3Ta IpsaMas 110 OTHOIICHHIO K IUIOCKOCTH?

Bapuanmbz omeemoe.
1. ImapajjicjibHa IJIOCKOCTH
2. NEPpNCHAUKYIISIPHA K IINIOCKOCTHU
3. JISKUT B INIOCKOCTH
4, IIEPECCKaACT IJIOCKOCTDb

OtBeT: 2.
Onenka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHUE 331aHUS OlleHUBaeTcs 1 6amiom, a

HenpaBuwibHOE — O 6aoB.

3ananue 44

Buvibepume eepnuviti omeem u 066edume Kpyi#cKom e2o Homep (KIuKHume Kypcopom, nocmasgbme

Kpecmuk 6 HeoOX00uMoll Kiemouke).
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HJIaHI/IMeTpI/IH - OTO USMCPCHHUA . . .
Bapuanmuvr omeemos:

1. yrnos;

2. OTPE3KOB;

3. Ha IUNIOCKOCTH;

4. B IpOCTpaHCTRBE.

Ortser: 3.
OreHka: IMXOTOMUYECKas; PAaBUIILHOE BBITIOJNHEHHE 3a/IaHUs OTleHuBaeTcs 1 Oamiom, a

HenpaswibHOE — () GasIoB.

3ananue 45

Bovibepume eeprbiil omeem u 008e0ume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmaegvme
Kpecmuk 68 HeoOX00UMOU Kiemoukxe).

CKOJIBbKO MPAMBIX, IEPIIEHIUKYISPHBIX K TaHHOM MJIOCKOCTU MPOXOAUT Yepe3 JaHHYIO
TOYKY IpOCTpaHcTBa?

Bapuaumur omeemos:
1. omna
2. IBe
3. HM OTHOH
4. 0eCKOHEYHOE MHOYKECTBO

OtseT: 1.
OreHKa: TMXOTOMHYECKAs; TPaBUILHOE BHITIOJIHEHUE 3a/1aHKs OlICHUBaeTCs |1 Gamiom, a

HenpaBmibHOE — () GalIoB.

3ananue 46

Boibepume eéepnulit omeem u 066edume Kpy#HCKom €20 Homep (KIUKHUme Kypcopom, NoCmasbme
Kpecmuk 6 HeoOX00UuMol Kiemouke).
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Ecnu ogHa U3 ABYX IIOCKOCTEN MIPOXOIUT YEPE3 MPAMYIO, IEPIICHIUK YISIPHYIO K APYTrOil
IJIOCKOCTH, TO KaK PaclojoXKeHbl TaKUe INIOCKOCTH?

Bapuanmuvl omeemos:
1. mapasnienbHbI
2. IepHEeHAUKYIISIPHBI
3. CKpeInBaroTCA
4. coBragaroT

Ortser: 2.
OrenHka: IMXOTOMUYECKas; PAaBUIILHOE BHITIOJNHEHHE 3a/IaHUs OTleHuBaeTcs 1 Oamiom, a

HenpaBwibHOE — 0 O6aoB.

3ananue 47

Bovibepume seprblil omeem u 068e0ume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

UYepes ... MPOXOUT €IUHCTBEHHAS MJIOCKOCTb,
Bapuaumer omeemos:
1. nBE TOUKH;
2. Tpu napajuiesbHbIe MPSIMBIC;
3. TpH MOMApHO MepeceKaroUINecs MpsMbIe;
4. 4eThIpe TOUYKH.

OtBeT: 3.
OreHKa: TMXOTOMHYECKAs; TPaBUILHOE BHITIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 6ayom, a

HenpasmibHOE — () GalIoB.

3ananue 48

Buibepume eeprulii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, nocmagvme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

[IpsiMas mepecekaeT MIOCKOCTh, €CIH NPsAMasi U INIOCKOCTh
Bapuanmer omeemos:
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1. He UMEIOT HU OJHOI OOIICH TOUKH;
2. UMEIOT JBE OOIIKE TOYUKH;
3. UIMEIOT TOJIBKO OJIHY OOLIYIO0 TOUKY;
4. UIMEIOT TPH OOIIUX TOUKH.

Ortser: 3.
OnenHka: IMXOTOMUYECKas; PAaBUIILHOE BBITIOJNHEHHE 3a/1aHUs OllecHuBaeTcs 1 Oamwiom, a

HenpaBwibHOE — () GaJIoB.

3ananue 49

Buvibepume eepnuviti omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, NoCmasbme
KpecmuK 8 HeoOX00UMOU Kiemoukxe).

Haiinure xoopaunatel Bektopa BA, eciu A (X, y, 2), a B (X1, y1, Z1)

Bapuaﬁmbz omeemoe.

: \/(X — X2+ Y-yt (z-— Z1)2
. (ox; ay; az)
- (X-X1; y-y1; Z-21)
XX1t+yy1+z71
Otser: 3.
OreHKa: TUXOTOMHYECKAs; MPABIIILHOE BBITIOJIHEHHUE 3aJ[aHusI OlleHUBaeTcs 1 6amiom, a

AwWN P

HenpasmibHOE — () GasIoB.

3ananue 50

Buvibepume eepnviti omeem u 066edume KpyiICckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 68 HeobX00umMou Kiemoukxe).

Haiinnte ymMHOXEHHE BeKTOpa A Ha YUCI0, ecin A (X, Y, Z).

BapuaHl’l’lbl oneemoe.

R R s
2. (ox; ay; 0z)
3. (X-X1; y-y1; Z-23)
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4. xx1tyyi1+zzy
OrtBer: 2.
OrueHka: IMXOTOMUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/I1aHUs OlleHUBaeTcs 1 baiom, a

HenpaBwibHOE — 0 6aoB.
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Hw e

Bomnpocsl k 3k3ameny 2 cemecTp

1. Panguannas mepa yria. OnpeneneHue cCuHyca, KOCMHYca M TaHI'€Hca yria.
2. 3aBHCHMOCTb MEXIY CHHYCOM, KOCHHYCOM U TaHT'€HCOM OJHOTO M TOTO € yIJa.
TpuronomeTrpuyeckue TOXKAECTBA.
3. DopMyIIBI CIIOKCHHSL.
4. CuHyc, KOCUHYC ¥ TaHT€HC JABOWHOTO yrija.
5. ®opmynbl IpUBEIEHUS.
6. CymMma 1 pa3HOCTb CHHYCOB.
7. CyMMa U pa3HOCTb KOCHHYCOB.
8. VYpamHuenwue COS X = a.
9. VYpaBHenwue SiN X = a.
10. YpaBHenwue tg X = a, ctg X = a.
11. ®yukuus y=cos(x), ee CBONCTBA U rpaduK.
12. @ynxmnus y=sin(x), ee cBoiicTBa U rpaduk.
13. ®ynxnus y=tg(x), ee cBoiicTBa U rpaduK.
14. IpousBoHas GyHKIMH, €€ PUINIECKUN CMBICI.
15. TlpaBuna muddepenuupoBanus. I[IpousBogHas CyMMBI, pPa3HOCTH, TPOU3BEIACHUS |
YacCTHOTO ()YHKIHUH.
16. IlpousBoanas creneHHOW QyHKIUHU. [I[pOM3BOAHBIE HEKOTOPHIX AIIEMEHTAPHBIX (YHKIIHHA.
17. TeomeTpuuecKuii CMBICIT TPOU3BOTHOM.
18. Ilpu3Hak Bo3pactaHusi, yObIBaHUS (DYHKIIUH.
19. DkcTpemymBbl G YHKIUH.
20. [IpuMeHeHnEe TPOU3BOHON K UCCIIEIOBAHHIO (PYHKIIMH M TIOCTPOCHUIO TPAPUKOB.
21. HauGonpIiee 1 HauMeHbIIee 3HaUYeHUE () yHKITHH.
22. Ilonsatue mepBoodpazHoii. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.
23. [IpaBuiia BBIYHUCIICHUS TTIEPBOOOPA3HBIX.
24. Onpenenennbiii uHterpain. @opmyna Herorona-Jleibnumna. I[lmomans KpuUBOIMHEHHON
Tpamneuu.
25. Ilpusma. IlpaBunbHas npusma. [Ipsmas u HaknoHHas npusma. [lnom@aab MOBEpXHOCTH U
o6wvem npusmsbl. [lapamnenenunen. Ky0. [lnomaas noBepxnoctu u 06beM napasuiesenumnenia
U KyOa.
26. [lupamupa. IlpaBunpHas mnupamuga. YcedeHHas mnupamuzga. Terpadmap. I[lmomanp
MOBEPXHOCTU U 00BEM MUPAMUJBI.
27. Humauap. [nomaas moBepXHOCTH U 00bEM HIIJIMHIPA.
28. Konyc. Yceuennslit konyc. [lnomans noBepXHOCTH U 00bEM KOHYCA.
29. Cepa u map. Ceuenue chepsl u mapa. [Lnomaaps moBepXHOCTH U 00beM chepsl U I1apa.
30. CoGbiTre. BepositHOoCTh coOBITHS. ClOYKEHHE U YMHOKEHUE BEPOSITHOCTEH.
IIpakTHyeckue 3aJaHUs K IK3aMeHY
Haiinure MakcuMyM QyHKIUHT Y = —§ + % +6x—4 %

Haiiure Hanmenbiiee 3Hadenue Gpynkumn g(x) = logi(9 — x?).
3

3anuiunTe ypaBHEHHE KacaTenbHOM K rpaduky Gynkmun f(x) = 4% — 2X*1 g rouke eé MuanMyMa.
3anviunTe ypaBHEHWE KacaTelbHOM K Tpaduky dymkmum f(x) = 3*¥*1 —27% B rouke eé
MaKCUMyMa.

Haiiiure HamGonbiiee M HauMmeHbluee 3Hadenne ¢Qynkimu f(x) = x* — 2x2 + 1 na ortpeske
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1,41
[— > 1 E]' Onpenenutk, Kakue 1emble 3HAYCHU S IPUHUMAET (PYHKIHS Ha 3aTAHHOM OTpE3Ke.

. 4
6. Haiiymre naubosbliee M HauMeHblIee 3HaueHwe Qynxmuu f(x) = x* — 3 x3 Ha oTpeske

2,41
[— 3 1 5]. Omnpenenuts, KaKue Helble 3HaueHUs PHHUMAET (PYHKLHUS Ha 3aJaHHOM OTpE3Ke.

7. Haiigure Touku skctpemymoB dynkimu f(x) = e2* + eX — 3x + 2.
8. Haiinure Touxu skcTpemymoB dynkiun f(x) = 4x — 2eX — X — 5,
sin?x+ cos?x

9. Haiigure nponssoanyro pynkuuu f(x) =

sin2x
10. Haiiyre nponssoanyto GyHkumn f(x) = —nosX

sin x+cosx’

11. Haiigure npoussoauyto dyukimu f(x) = /6;3)( +31In

x+1
o
12. Haiigure npoussojuyto pynkimuf(x) = /% + 41n 14;)(.

13. Haiinute abcrucenl Beex TakMX TOUek rpaduka QyHKIUN
y = 0,5sin2x — cosx + x
B KOTOPBIX YIJI0BOI KO PUIIMEHT KacaTenbHOM paBeH 1.

tgod — sinx 1
14. JlokazaTh TOXKIECTBO / B s — — ctg «.
tg +sinx sinx

1+sinx 1—sin« 2
15. Joxazarb \/ + \/ = , pu 0<o<m.

1—sinx 1+sin« COSX

o cos 35%+ V3 sin35°

16. Haiitu 3HaueHue BBIPpAXKCHUA T
sin

17. Berauconts C0S2a, ecnu 4 tgo— 4 ctga =15 u %ﬂ <x< 2T

18.  Bsrumcmuts Sin2a , ecm 3 tgo.— 3 ctga =8 u _7“ <x< 0.

o 1+cos2a—sin 2a -1
19. Haiiti 3HaueHne BhIpayKEHUS] —— =, €CJIM COS 0L = —-.
cosa+cos(2+a) 2
o 1+cos2a—sin 2a . _ =3
20. Haiitn 3HaueHue BbIpakeHUs ————————— , €CM SIN a0 = ——.
cosa— sin(2m—a) 2
o . . —3n_ 3m
21. HaiiTi Bce KOpHM ypaBHeHHs Sin 2X + V2 sin X = 0, NpuHaIeKaIIie 0TPE3KY — 5|
22. Penmte ypaBHenme 0,5SiN2X + COS’x = 4cos2X M yKkasaTh Kakoe-HHOyIb €ro pelleHue,
YIOBIIETBOPSIOLIEE HEPABEHCTBY TTX-X>> 0.
23. Pemmmte ypaBHenue v3 cos3x + sin3x = 2sin x.

24.  Pewmmwmrs ypaBHeHHE /9 — X2 - sin2x = 0.
25. JIns ¢byHKuu Yy = 2C0SX Haiaute mepBooOpasHyro F(x), rpaduk KOTOpol MpOXOauT uepe3
TOYKY M(g;24).

1
f(x)=—5 —6x+2
26. JIns dbyHKIMH X HaiiuTe nepBooOpazHyto F(x), rpaduk KOTOpod MpoOXOauT
yepe3 Touky M(1;0).
27.  Haiinute miomaas GUrypsl, orpaHMueHHOMN rpadukamMu GyHKIui y= ix?’ uy=v2x.

28. Touka nBUXETCS MPSIMOJIUHEIHO, €€ CKOPOCTh BhIpaXKaeTcsi PopMyIoit
v(t) =1 + 2t. Haiiure 3aK0OH IBMIKECHHSI, €CITH U3BECTHO, YTO B MOMEHT BPEMEHH

t =2 xoopMHATa TOYKHU PaBHSIACH YHUCTY 5.

29 B . o 2 5x—2
. BIYUCIIUTE OTIPCACIICHHBIN UHTCTPAJL 1 W

T[

30.  Bobrunciure onpenenénHblii uuTerpan [ (cos?x — sinzx) dx.

dx

31. B ky6 Bnucan map paguyca 12,5 cm. Haiiaure o6bem kyoa.
32. Haiiti JUMHY MaroHaiy NpsiMOYTroJIbHOTO MapaJuleNienuIe/1a, €Cu €ro U3MEPEHHs paBHbI 2 M, 3 M
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33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,

45,
46.

47.

48.

49.

50.

ol

52.

53.

54.

55.

56.

S57.
58.

59.

60.

uSwm.

ITnomans oHOM Tpany Kyba pasHa 25 m2. Haiimmte 06beM Kyba.

Juamerp umiaMHIpa paBeH 6 M, BbICOTa paBHa paauycy. Haiimure ruiomaas noaHoW NOBEPXHOCTH
LHMIHH]IPA.

BricoTa koHyca paBHa 15 cM, a paanyc OCHOBaHUS paBeH 8 cM. Halimure oOpa3yromyro KOoHyca.

ITnomans 0CEeBOro ceueHMs IMIMHApPA paBHa 10 M2, a miomaae ocHoBaHms — St Mm% Haiimure
BBICOTY LIWJIMH/pA.

Jlmaronans Ky6a pasHa 12v3cM. Haitnure 06beM Ky6a 1 IIONIa/b ero MOBEPXHOCTH.

Pannyc ocnoBanus munuaapa 1,5 cm, Beicota 4 cm. HaiiTu auaroHnasb 0CEBOTO CEUCHUS.
ITnomans MoBepXHOCTH KyOa paBHa 18 cm?. HaiimTe ero mmaroHans.

Ksagpar co cTtopoHnoit 4 ¢cM Bpaiaercss BOKpYr OCH, COJIEpKallleid OJIHy U3 €ro CTOpoH. Uemy
paBHa IUIOIIA b OCHOBAHUS MOJYyYEHHOTO Tena?

B npsimoyroneaom napamnenenunene ABCDA1B1Ci1D1 uzBectHo, uto BB1 = 12 cm, A1B1 = 21
cM, AD = 16 cm. Haiigure mmuny auaronamu AC;.

[IpaBunbHas 4eTbIpEXyroybHas MpU3Ma ONKMcaHa OKOJIO HMWINHpa. Pannyc ocHOBaHMS U BbICOTA
nuIuHapa paBHbl 3 cM. Haiinure 00beM npu3MBbl.

O65eM Kyba paser 8 cm°. HaiiiuTe MIomans ero MOBEPXHOCTH.

Haiimure mmomans OOKOBOW MOBEPXHOCTH TPABWJIBHOW MIECTUYTOJHHOW MPU3MBI, CTOPOHA
OCHOBAHUS KOTOPOM paBHa 3 CM, a BBICOTAa — 7 CM.

Bo ckonbko pas yBenuuutcst o00beM KyOa, eclid ero pedpa yBeTUYUTh B TPH paza?

CTOpOHBI OCHOBaHHWsI TPABWIBHOW deThipexyronbHoi mupamuasl MABCD pasuabl 10 cM, a
O0oxoBbIe pedpa paBHbl 13 cM. HaliguTe mutomans 00KOBOM MOBEPXHOCTH ATOU MUPAMU/IBI.
HaiimuTe BbICOTY MpaBWIBHON TPEYrOJIbHOW MUPAMHIIbI, CTOPOHBI OCHOBAHUS KOTOPOW paBHBI 5
cM, a 066EM paBeH 6vV3 cvC.

B mpaBunmsHO¥ ueThipexyronpHOi mupamuae MABCD crtopona ocHoBaHWs paBHa 4 cM, a
6oxoBoe pedbpo — V17 cM. Haitaure 06beM IHpaMuIbL.

JInrHa OKPY>KHOCTH OCHOBaAHUs IMIMHApA paBHa 3 cM. [lmomans 6G0KOBOW MOBEPXHOCTH paBHA
6 cM?. Haiinure BBICOTY IIUJIMH]IPA.

OceBoe cedyeHre KOHYCa PaBHOCTOPOHHUN TpeyroJibHUK co ctopoHoit 10 cm. Haiiagure miomans
OOKOBOI MOBEPXHOCTH KOHYCA.

O6béM mapa pasen 12348n cm®. Haiinure momans NOBEPXHOCTH IIapa.

I[Tnomass chepsl paBHa 676 1 cm?. Haiinure paguyc chepsr.

OcHoBaHMeM MPSIMON TPEYroJIbHOM MPU3MBI CIIY’KUT MPSIMOYTOJIbHBIM TPEYrOJbHUK C KaTeTaMU
9 cm u 12 cM, BeicoTa npusMbl paBHa 14 cm. Haiiaute miomaas MoJHOM MOBEPXHOCTH MPU3MBI.

OcHoBaHMEM NPSAMOM TPEYrOJbHOM MPU3MBI CIYXKUT HNPSIMOYTOJIbHBIN TPEYroJIbHUK C KaTeTaMu
3 cM u 4 cM, 6okoBOE pedpo paBHO 6 cM. HaiiauTe 00beM PHU3MBI.
ITnomans 6oNbIIOro Kpyra mapa pasHa 3 cm?. Haiigure miomans HOBEpXHOCTH 11apa.

4

B cocyne, umeromem (opmMy KoHyca, YpOBEHb KUIKOCTU JOCTHTaeT SBbIcoTbl. O6BEM cocyza
2000 mu1. Yemy paBeH 00bEM HanuToi xkuakoctu? OTBET JaiTe B MUJUIUIIUTPAX.

O6mbem mapa paBen 972 T . Haiiaure niomiaas ero oBepXHOCTH, JISJIEHHYIO Ha Tt .

Haiinute 06beM npaBUIIbHOM YeTHIPEXYTOJBbHON MUPAMUbI, CTOPOHA OCHOBAHHUSI KOTOPOM paBHa
8 cM, a BeicoTa 20 cM.

Haiinute 06beM mpaBUIbHOM TPEyrojbHON MUpaMUIbl, CTOPOHA OCHOBaHMs KOTOPOH paBHa 6
cM, a BeIcoTa 12 cm.

JlBa pebpa npsMOYToJIbHOTO Napaienenunea, BHIXOAAIe U3 OJTHOW BEpIINHBI, paBHBI 2 U 6.
O6wem mapamienenumnena paseH 48. Halinure Tperbe peOpo mapajuienenuresa, BEIXoadIee u3
TOM 7K€ BEPILUUHBIL.
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Tect Ne2 111 npoBeeHNsI IK3aMeHA

3ananme 1
Buibepume sepmuwiii omeem u 068edume Kpy’CKOM €20 HoMep (KIUKHume Kypcopom, NOCMAgbme

Kpecmuk 8 HeoOX00umMoll Kiemoyke)

TGJIO, MOBCPXHOCTH KOTOPOTrO COCTOUT M3 KOHCYHOI0 4YHCIa INIOCKUX MHOTOYIOJIbHUKOB,
Ha3bIBACTCA:
Bapuaﬁmbz omeemos.

1) 4eTbIpeXyroJibHUK;

2) MHOTOYT'OJIbHUK;

3) MHOTOTpaHHUK;

4) mecTUyroabHUK.
Ortser: 3
OneHka: JIUXOTOMMYECKas; IPaBUIbHOE BBHINIOJHEHUE 3aJaHUsl OlleHMBaeTca 1 OamioM, a
HenpaBwibHOE - () GaisoB.

3ananue 2
Buvibepume eepuvlii omeem u 0066edume Kpys#HcKOM e20 HoMep (KIUKHume Kypcopom, NnoCmagbme

KpecmukK 8 HeoOX00UMOU Kliemouxe)

Touka nepecedyeHus: quaroHasae napauiesienuIeia aBisieTcs ero:
Bapuanmer omeemos:

1) menTpowm;

2) IEHTPOM CUMMETPHH;

3) TUHEWHBIM pa3MepoM;

4) TOuKOH CeUYCHMUSI.
OtBerT: 2
OneHka: IUXOTOMHYECKas; MpaBUJIbHOE BBHINIOJHEHUE 3aJaHusi oOlleHuBaercs 1 Oamiom, a
HenpaswibHOE - () GaisoB.

3ananue 3
Buibepume eepmubiii omeem u 066edume Kpysckom e2o Homep (KIUKHUMe KYypCOpOoM, NOCmasbme

Kpecmuk 8 HeobX00uMou Kiemouxe)

K IIpaBUJIbHBIM MHOT'OI'PAaHHHUKAM OTHOCATCA:
Bapuaﬂmw omeemoe.

1) mpaBHUIBHBII TeTpadap;

2) ky0 u moaeKa’p;

3) OKTa’p U UKOCAIP;

4) Bce OTBETHI BEPHHI.
Otger: 4
OneHka: IUXOTOMHYECKAas; MPaBUJIBHOE BBINIONHEHUE 3aJaHUs OIleHHBaeTcsa 1 OamioMm, a
HenpaBwibHOE - () GaioB.
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3ananue 4
Buibepume sepmuwiii omeem u 068edume Kpy’CKOM €20 HOMep (KIUKHume Kypcopom, NOCMAgbme

KpecmuK 6 HeoOX00UuMoul Kiemoyke)

OTpCSOK, COCI[I/IHSIIOIJ_II/II\/JI JABC BCPIIWHBI ITPU3MBbI, HC ITPUHAAJICIKAIIINC OIIHOI>'I T'paHHd HA3bIBACTCA:
Bapuaﬁmbz omeemos.

1) nuaroHanbo;

2) pebpom;

3) rpaHsblo;

4) ockbi0.
Otser: 1
OneHka: IUXOTOMHUYECKas; NpPaBUJIBHOE BBITIOJHEHHWE 3aJaHusl oOIleHWBaerca | OamnoMm, a
HenpaBwibHOE - () GaisoB.

3ananue 5
Buvlbepume sepuviii omeem u 068edume KpyjiHcKOM €20 HoMep (KIUKHUme Kypcopom, nocmagbme

KpecmukK 8 HeoOX00UMOU Kiemouxe)

Ecnu 6oxoBbIe pedpa Mpu3Mbl IEPIEHIUKYISIPHBI OCHOBAHUIO, TO TIPU3Ma SIBJISICTCS:
Bapuanmer omeemos:

1) HaKJIOHHOW;

2) MpaBWIIbHOM;

3) npsiMoit;

4) BBIITYKJIOM.
Orser: 3
OneHka: JIUXOTOMHYECKas; IMPABUIBHOE BBINOJIHEHUE 3aJaHUsl OIlleHHBaeTcs 1 Oaiiom, a
HernpaswibHOE - () GaioB.

3ananue 6
Buvibepume eepnuviti omeem u 066edume KpyscKkom e2o Homep (KIukHume Kypcopom, NOCmasbme

Kpecmux 8 HeobXo0umMoul Kiemouxe)

Ecnu B ocHOBaHuM MMPU3MBI JICKUT IIapalJICJIOIrpaMM, TO OHA SABJISACTCA:
BapuaHrnbl omeemoe.

1) npaBUIBLHOM TIPU3MOIA;

2) mapaJienenuneioM;

3) mpaBUJIBHBIM MHOTOYTOJIbHUKOM;

4) nupamMuoi.
Otser: 2
OneHka: IUXOTOMHYECKAas; MPABUIbHOE BBITIONHEHUE 3aJaHus OIleHuBaeTcs 1 OamioMm, a
HernpaBmibHOE - () OaioB.

3ananue 7

52



Buibepume sepnuiii omeem u 066edume KpyjicKom e2o HOMep (KIUKHume Kypcopom, NOCmAgbme
KpecmuK 6 HeoOX00uMoll Kiemoyke)

IlepneHuKyIIsp, ONYIIEHHBIN U3 BEPIIMHBI TMPAMHU/IbI HA INIOCKOCTh OCHOBAHUS, HA3bIBACTCS:
Bapuanmur omeemos:

1) MenuaHoit;

2) ochio;

3) IuaroHasnbo;

4) BbICOTOH.
Otser: 4
OneHka: IUXOTOMHUYECKas; MpPaBUJIBHOE BBINIOJHEHWE 3aJaHusl oOIlleHWBaeTca | Oamiom, a
HenpaBwibHOE - () GansoB.

3ananue 8
Buibepume sepmuwiii omeem u 068edume Kpy’CKOM €20 HOMep (KIUKHume Kypcopom, NOCMAgbme

KpecmuK 8 HeoOX00uMOU Kiemouxe)

TpeyroJyibHast nMpaMu1a Ha3bIBACTCS:
Bapuanmer omeemos:

1) mpaBWIIbHOM MHPaAMUION;

2) TeTpa’apom;

3) HaKJIOHHOHW TUPAMUJION;

4) mpuU3MOii.
Otser: 2
OneHka: JIUXOTOMHYECKas; MpaBUJIbHOE BBHITIOJHEHUE 3aJaHusl oOlleHuBaercs 1 Oamiom, a
HenpaBwibHOE - () GansoB.

3ananue 9
Buvibepume eepnuiti omeem u 066edume KpyscKkom e2o Homep (KIuKHume Kypcopom, NOCmasbme

Kpecmuk 8 HeoOX00uMoU Kiemouxe)

BricoTa 60K0BOM I'paHu HpaBHHBHOﬁ IMUpaMuibl, IIPOBCACHHAA N3 €€ BCPIINHBI, HA3bIBACTCA:
Bapuaﬂmw omeemoe.

1) MenuaHoM;

2) anodemoii;

3) neprneHIuKyasIpoM;

4) GucceKTpUCO.
Otser: 2
OneHka: IUXOTOMHYECKas; MPABUIbHOE BBITIONHEHUE 3aJaHHs OIleHuBaeTcs 1 OamioMm, a
HernpaBmibHOE - () GanmoB.

3ananue 10
Buvibepume sepmuwiii omeem u 068edume KpysHCKOM €20 HOMep (KIUKHUme Kypcopom, NOCMAgvbme

Kpecmux 8 Heooxo0UMou Kiemouke)
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VY ky0a Bce rpaHu:
Bapuanmer omeemoag:

1) NpsAMOYTOJIbHUKH;

2) KBaJpaThl;

3) Tpaneuuu;

4) poMOBI.
Ortsert: 2
OneHka: JIUXOTOMMYECKas; IPAaBUIbHOE BBIIIOJHEHUE 3aJaHusl oOlleHuBaercs 1 OamwioMm, a
HenpaBwibHOE - () GaiIoB.

3ananue 11
Buibepume sepubiii omeem u 068edume KpylCKOM e20 HoMep (KIUKHUme Kypcopom, NOCmasbme

KpecmuK 8 HeoOX00UMOU Kliemouxe)

CkoJibKO muaMeTpoB y chepbi?
Bapuanmul omeemos:

11;
2)3;
3)2;
4)0€CKOHEYHO MHOTO.
Otgert: 4
OneHka: JIUXOTOMHYECKas; MpaBUIbHOE BBHITIOJHEHUE 3aJaHusl oOlleHuBaercs 1 Oamiom, a

HernpaBwibHOE - () GaJIJIOB.

3aganue 12
Buvibepume sepuwiii omeem u 068edume Kpysckom e2o Homep (KIUKHume Kypcopom, NOCMAgbme

Kpecmux 8 HeoOX00uMoU Kiemouxe)

Kaxoii ¢urypoii siBisieTcs ceueHue mapa miocKoCThio?
Bapuanmul omeemoa:

1)oTpe3kom;

2)OKpYKHOCTBIO;

3)xpyrom;

4)chepoid.
Otser: 3
OneHka: IUXOTOMHYECKas; MPAaBUIBHOE BBITIONHEHUE 3aJaHHs OIleHHBaeTca 1 OamioM, a
HernpaBmibHOE - () GanmoB.

3ananme 13
Buvibepume sepmuwiii omeem u 068edume KpysHcKOM e20 HOMep (KIUKHume Kypcopom, NOCMAgbme

Kpecmuk 6 HeoOX00uMou Kiemouyke)

B dopmyne Vzgn R3  V-00ném
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BapuaHmbz omeemos.

I)wmapa;

2)KoHyca;
3)uniuHIpa;
4)1apoBoro cexTopa.

Otser: 1
OneHka: TUXOTOMHYECKAs;, IPABUIBLHOC BBITIOJHEHUE 3aJaHusl OICHUWBaeTcs 1 OamioMm, a

HenpaBwibHOE - () GaiIoB.

3ananue 14
Buibepume sepubiii omeem u 068edume KpyscKoM e20 Homep (KIUKHUme Kypcopom, NOCmasbme

KpecmuK 8 HeoOX00uMOoU Kiemouxe)

Konyc M0>KHO MOIy4HTh, €CJIM BpPAIaTh BOKPYT CTOPOHBI
Bapuanmer omeemos:

1)paBHOCTOPOHHUI TPEYrOJIbHUK;
2)TyNoyroibHbIN TPEYroJbHUK;
3)0CTpPOYTOJBHBIN TPEYTOJIBHUK;
4)IpsAMOYTOJIbHBIN TPEYTOJIbHHUK.
Ortser: 4
OneHka: JIUXOTOMHUYECKas; IPaBUIbHOE BBINIOJHEHHWE 3aJaHus oOlleHuBaeTca 1 OamuoM, a

HernpaBwibHOE - () GaJIJIOB.

3ananue 15
Buvibepume eepnuviti omeem u 066edume KpyscKom e2o Homep (KIuKHume Kypcopom, NOCmasbme

Kpecmuk 8 HeoOX00uMou Kiemouxe)

OcHoBaHus oujiInHAapa...
Bapuaﬂmbz omeemos.

1)okpyxHOCTH;

2)kpyru;
30npsimble;
4)MHOTOYTOJIbHUKH.

OtBeTt: 2
OneHka: IUXOTOMHYECKAas; MPABUIbHOE BBITIONHEHUE 3aJaHHs OIleHuBaeTcsa 1 OamioMm, a

HenpaBuibHOE - 0 OanoB.

3ananue 16
Buibepume eepmubiii omeem u 066edume KpyscKoOM e20 HoMep (KIUKHUme Kypcopom, nOcmasbme

Kpecmux 6 Heooxo0UMou Kiemouke)

Kakoe monsTHe He OTHOCHTCSA K OUINHAPY
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BapuaHmbz omeemos.

1)pedpo;
2)auamerp;
3)o0pa3yromias;
4)oChb.

Ortser: 1
OneHka: TUXOTOMHYECKAs, IPABUILHOC BBITIOJHEHUE 3aJaHusl OICHMBaeTcs 1 OamioMm, a

HenpaBwibHOE - () GaiIoB.

3ananue 17
Buibepume sepmuwiii omeem u 068edume KpysCKOM €20 HoMep (KIUKHume Kypcopom, NOCMAgbme

KpecmuK 8 HeoOX00UMOU Klemouxe)

OcCeBBIM cEUCHHEM OUJIMHApPA ABJIACTCA KBaJapar, CCIIN
Bapuaﬂmbl omeemos.

1)oOpa3yromniast paBHa pagnycy;

2)o0pa3yrorias nepreHINKYyJIIpHa MTOCKOCTH OCHOBAHMS;

3)oceBoe ceueHue BCeraa KBaapar,

4)o0pa3yroras paBHa JUaAMETPY.
Otgert: 4
OneHka: JIUXOTOMHYECKas; MpaBUJIbHOE BBHITIOJHEHUE 3aJaHusl oOlleHuBaercs 1 Oamiom, a
HernpaBwibHOE - () GaJIIOB.

3ananue 18
Buvibepume eepnuviti omeem u 066edume KpysHcKkom e2o Homep (KIuKHume KypCcopoM, NOCcmasbme

Kpecmuk 8 HeoOX00uMou Kiemouxe)

v IIpsAMOI0 KOHYCa MmpsamMasi, COCAUHAIOIIAas BEPIINHY KOHYCa C HEHTPOM OCHOBAHUAI. . .
Bapuanmbz omeemoe.

1) neprieHIUKYIsIpHA TUIOCKOCTH OCHOBAHUS,

2)napajuiesibHa TUIOCKOCTH OCHOBAHUS;

3)nepecekaercs ¢ MIOCKOCTHI0 OCHOBAHUS TOJT OCTPBIM YIIJIOM;

4)He UMEET C TUNIOCKOCTHIO OCHOBAHHUS TOYEK IIEPECCUCHHUS.
Ortser: 1
OneHka: JTUXOTOMUYECKAs; IPaBUJIBLHOC BBHITIOJIHCHHE 3aJlaHWs OICHMBaeTcs 1 Oamiom, a
HernpaBmibHOE - () GanmoB.

3ananue 19

Buvibepume eepnuviii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 6 HeoOXo0o0umMou Kiemouyke)

[Tap noJsrydaercs NpU BPALLEHUH ...
Bapuanmer omeemos:

1)101yOKpYKHOCTH BOKPYT JUAMETPa;
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Ortser: 2
Orenka:

2)nosykpyra BOKpyr JuaMeTpa;
3)OIYyOKPY>KHOCTH BOKPYT paaunyca;

4)nonykpyra BOKpyr paauyca.

JUXOTOMMUYCCKAA,

HenpaBwibHOE - () GaisIoB.

3ananue 20
Buibepume sepmuwiii omeem u 068edume Kpy’CKOM e20 HoMep (KIUKHume Kypcopom, NOCMAbme

Kpecmuk 8 HeoOX00UMOU Kliemouxe)

IIPaBWIBHOE BBIMOJIHEHUE 3a/aHus olLeHuBaeTcs | Oamiowm,

[MpousBoanas GpyHkuM y = X" paBHa:

Bapuaﬁmbl omeemos.

OtBeTt: 4
OreHKa:

1)y =nx";
2)y' = (n+2)-x"2 ;
3)y' = (n+2)x";

4)y' =n-x"1,

JUXOTOMMUYCCKAA,

HenpaswibHOE - () GaisoB.

3ananue 21
Buvibepume eepnuiti omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, NOCmasbme

IMPaBHUJIBHOC BBINIOJHCHUC 3aJaHUusA OLICHUBACTCA 1 6aJ'IJ'IOM,

Kpecmuk 8 HeoOX00uMoul Kiemouxe)

[MpousBoaHas GpyHKIUMH y = a* paBHA:

BapuaHrnbl oneenmoes.

OtBert: 4

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

a

a
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OreHka: JUXOTOMHYECKas; IPAaBHJIBHOE BBHINOJHEHUE 3aJaHusi OLEHuUBaercs 1 Oamwiom, a
HenpaBuwibHOE - ) 6aoB.

3ananue 22
Buvibepume eepHuviti omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, NOCMA8bme

KpecmuK 8 HeoOX00uMoU Kiemouxe)

[IpounsBoaHas GyHKIMH Yy = tg X paBHA:
Bapuaﬁmbl omeemaoe.
1)y = 1/sin? x;
2)y' = 1/sin® x;
3)y’ = 1/cos® x;

4)y' = 1/cos? x.

Otgert: 4
OrneHka: JTUXOTOMHYECKAs, IPABUILHOE BBITIOJHEHUE 3aJaHus OICHWBaeTcs 1 OamioMm, a
HernpaBwibHOE - () GaJIIOB.

3ananue 23
Buvibepume sepnuviti omeem u 066edume KpysHcKkom e2o Homep (KIuKHume KypCcopom, NOCmasbme

Kpecmuk 8 HeoOX00UMOU Kiemouxe)

[IpousBoHas pyHKIMH y = ctg X paBHa:
Bapuaﬂmbz omeemoe.
1)y = 1/sin x;
2)y' = 1/cos® x;
3y

4)y'

1/sin? x;

-1/sin? x.

OtBert: 4
OneHka: IUXOTOMHYECKAas; MpaBUJIBHOE BBHITIONHEHUE 3aJaHusl OlleHHWBaeTcs | Oammom, a
HernpaBwibHOE - () GaimoB.

3ananue 24
Buvibepume sepmuwiii omeem u 068edume KpysHCKOM €20 HOMep (KIUKHUme Kypcopom, NOCMAgbme

Kpecmux 8 Heooxo0uMou Kiemouke)
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[MpousBoanas Gpynkuuu y = 10g a X paBHa:
BapuaHmbz omeemaoe.
1)y =1/x;
2)y' = 1(x:Ine);
3)y' = 1/(x-Ig 100);

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

Otser: 4
OneHka: IUXOTOMHUYECKas; NpPaBUJIBHOE BBITIOJHEHHWE 3aJaHusl oOIleHuBaerca | OamnoMm, a
HenpaBwibHOE - () GansoB.

3ananue 25
Buvibepume eepuvliii omeem u 0066edume KpysiHcKOM e20 HoMep (KIUKHume Kypcopom, NnoCmagbme

Kpecmuk 8 HeoOX00uMou Kiemouke)

[TpousBoanas ¢pyHKIHK ¥ = Ig X paBHa:
Bapuanmbz omeemoe.
1)y =1(x:Ine);
2)y' = 1/(x-lg 100);
3)y’ = 1/(x:In 10);

4)y’ = 1/(x-Ig e).

OtBeT: 3
OneHka: JTUXOTOMUYECKAs; IPaBUJIBLHOC BBHITIOJIHCHHE 3aJaHUs OICHMBaeTcs 1 Oamiom, a
HernpaBuibHOE - 0 OaJIIOB.

3ananue 26
Buvibepume sepmuwviii omeem u 068edume KpysHcKOM e20 HoMep (KIUKHume Kypcopom, HOCMAgvbme

Kpecmuk 6 HeoOXo0o0umou Kiemouyke)

[MpousBoanas GpyHkuuu y = In x paBHa:
Bapuanmuvl omeemoa:

1)y =1/x;
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2)y' = 1/(x-In 10);
3)y’ = 1/(x-lg 100);

4)y’ = 1/(x:1g e).

Ortger: 1
OneHka: IUXOTOMHUYECKas; NpPAaBUJIBHOE BBINIOJHEHHWE 3aJaHusl oOleHuBaerca | Oamnom, a
HenpaBwibHOE - () GaiIoB.

3ananue 27
Buvibepume sepmuwiii omeem u 068edume KpysCKOM €20 HOMep (KIUKHume Kypcopom, NOCMAgbme

Kpecmuk 8 HeoOX00uMou Kiemouke)

[IpousBoHast CcyMMBbI IBYX (PyHKUHMH U U V paBHa:
Bapuanumer omeemos:
1y =u+V,
2)y' =u'v+uv,
Jy =u" —V,
4)y =u"-V'.
Ortser: 1

OneHka: IUXOTOMHYECKas; MpaBUJIbHOE BBITIOJHEHUE 3aJaHusi oOlleHuBaercs | Oamiom, a
HenpaswibHOE - () GaisoB.

3ananue 28
Buvibepume sepmuwiii omeem u 068edume KpysHcKOM e20 HoMep (KIUKHume Kypcopom, HOCmAgvbme

Kpecmuk 8 HeobXo00umMou Kiemouxe)

[IpousBoHas pasHOCTH ABYX (DYHKUHMH U U V paBHa:

BapuaHl’l’lbl onieemoes.

Dy =u—V;
2y =u'+ V'
' =ulVv;
4)y =u" -V
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Ortser: 1
OneHka: IUXOTOMHYECKAs; IMPABUIBHOE BBITIOJHEHUE 3aJaHusl OIeHUWBaeTcs 1 OamioMm, a

HenpaBuwibHOE - () 6aoB.

3ananue 29
Buvibepume sepmuwiii omeem u 068edume KpysCKOM €20 HoMep (KIUKHume Kypcopom, NOCMAbme

KpecmuK 8 HeoOX00uMOoU Kiemouxe)

[IpousBoaHas npousBeneHus IByX PyHKIIUU U U V paBHA!
Bapuaﬁmbz omeemos.
1)y =u" + Vv
2)y' =u' /v
3y =u'v+uv,

4)y =u"-V'.

OtBeT: 3
OneHka: IUXOTOMUYECKAs; IPaBUJIBLHOE BBHITIOJIHCHWE 3aJlaHWs OICHWBaeTcs 1 Oamiom, a

HernpaBwibHOE - () GaJIJIOB.

3ananue 30
Buvibepume eepnuviti omeem u 066edume KpyscKkom e2o Homep (KIuKHume Kypcopom, NOCmasbme

Kpecmuk 8 HeoOX00uMou Kiemouxe)

[TpousBoHo# GyHKIMHK y = f(X) Ha3bIBaETCA:
Bapuanmuvl omeemos:

l)npezlen OTHOIICHU 3HAYCHUA q)YHKI_II/II/I K 3HAaYCHUIO apryMCHTa IIpHU CTPEMIICHHUU
ApPTYMCHTA K HYJIO,

2)OoTHOIIEHUE 3HaYeHUsI (PYHKLMHU K 3HAYEHUIO apI'yMEHTa;
3)oTHouIeHHEe MpUpaleHus (PYHKINUU K IPUPALEHUIO apTyMEHTa;

4)rpenent OTHOLLIEHUS MpUpALeHHs QYHKLIHU K IPUPALLIEHUIO apryMEeHTa IpU
CTPEMJICHUH NPUPALIEHUS ApPIYMEHTA K HYIIIO.

OtBert: 4
OneHka: IUXOTOMHYECKAas; TMPAaBUIBLHOE BBINIOJIHEHUE 3aJaHUs oOIlleHuBaeTcs 1 OamioMm, a

HenpaBuibHOE - 0 OanoB.
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3ananue 31
Buibepume sepmuwiii omeem u 068edume Kpy’CKOM €20 HOMep (KIUKHume Kypcopom, NOCMAgbme

KpecmuK 6 HeoOX00UuMoul Kiemoyke)

[TpousBoHast (HYHKIIMH OMIPEIEISICT:
Bapuanmuvr omeemoa:
1)usmenenne QyHKIMH MIPH 33JaAHHOM U3MEHEHHH apryMEeHTa;
2)U3MEHEeHHEe apryMeHTa pH 3aJJaHHOM 3HAYCHUU (PYHKIUH;
3)usmeHeHne QYHKIUHU NpY 3aJaHHOM 3HaYE€HUH apTyMEHTa;

4)ckopocTh U3MeHeHNe (PYHKIMH NTPU U3MEHEHUH apryMeHTa.

Orger: 4
OmneHka: IUXOTOMHUYECKas; MPAaBHIBHOE BBIIOJHEHHWE 3aJaHUs OICHWBaeTcs 1 Oamiom, a
HenpaBwibHOE - () GanoB.

3ananue 32
Buvibepume eepnuiti omeem u 066edume KpysHcKom e2o Homep (KIuUKHume Kypcopom, NOCmasbme

Kpecmuk 8 HeoOX00uMoU Kiemouxe)

[TepBooOpazHoit pynkmuu y = f(X) Ha3pIBaeTC:
Bapuanmuvl omeemos:
1)pyHkmus, npor3Bo HAsE KOTOPOH paBHA 3agaHHON GyHKIMHU (GyHKIUHN y = f(X));
2)dyukius, paBHas cymme y = f(x) + C, rae C — mpou3BoJibHAsE KOHCTAHTA,
3)dynkuus, pasaas 2 f{x+C), rae C — mpou3BoJibHasl KOHCTAHTA;

4)pynkuus, pasHas 2 f(x).

OtBer: 1
OneHka: IUXOTOMHYECKAas; MPABUIbHOE BBITIONHEHUE 3aJaHHs OIleHuBaeTcs 1 OamioMm, a
HernpaBwibHOE - () GaimoB.

3ananme 33
Buibepume sepmuwiii omeem u 068edume KpysHcKkoM e20 HoMmep (KIUKHUme Kypcopom, NOCMAgvme

Kpecmux 6 Heooxo0UMou Kiemouke)

Kaxnas ¢pynkuus y = f(x) umeer:
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Bapuanmuvl omeemoas:
1)onHy mepBooOpa3Hyr0 QYHKIHIO;
2)poBHO 2 mepBOOOPa3HBIX PYHKIINL;
3)HuU o/1HO epBOOOPa3HOM QYHKIINY;

4)MHOKECTBO MEPBOOOPA3HBIX PYHKITHI.

Ortger: 4
OneHka: IUXOTOMHUYECKas; NpPaBUJIBHOE BBITIOJHEHHWE 3aJaHusl oOIleHuBaerca | OammoMm, a
HenpaBwibHOE - () GansoB.

3ananue 34
Buibepume sepmuviii omeem u 068edume Kpy’CKOM €20 HoMep (KIUKHume Kypcopom, NOCMAgbme

KpecmukK 8 HeoOX00UMOU Kiemouxe)

[MepBo0Opasuoit pyHkIwK y = X" ABasieTcs: PyHKIIUS:
Bapuanmul omeemoag:
Dy =nx";
2)y = x™n;
3)y = X"(n+1);

4)y = x" (n+1).

OtBeT: 3
OneHka: JTUXOTOMUYECKAs; IPaBUJIBLHOC BBHITIOJIHCHHE 3aJlaHUs OICHMBaeTcs 1 Oamiom, a
HernpaBuibHOE - (0 OaJIIOB.

3ananue 35
Buvibepume sepmuwiii omeem u 068edume KpysHcKkOM e20 HoMep (KIUKHume Kypcopom, HOCmAagvbme

Kpecmux 8 HeobXo00umMou Kiemouxe)

[TepBooOpa3Hoii pyHKIMH y = a* sBIIsETCS QYHKIUS:

BapuaHl’l’lbl oneemoe.

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

Ortser: 3
OneHka: JIUXOTOMHYECKas; NpPaBUIbHOE BBINIOJHEHHWE 3a7aHusl oOleHuBaerca | OamnoMm, a
HenpaBwibHOE - () GaiIoB.

3ananue 36
Buvibepume sepmuwiii omeem u 068edume KpysCKOM €20 HoMep (KIUKHume Kypcopom, NOCMAGbme

KpecmuK 8 HeoOX00uMOoU Kiemouxe)

[lepBooOpa3Hoit pyHkumH y = 1/X siBisiercs pyHKIUA:

Bapuaﬁmbl omeemos.

1)y =1/x*;
2)y = x-In x-x;
3)y = In|xI;
4)y = x:In x.

Orser: 3
OneHka: JIUXOTOMHYECKas; MPAaBUIBHOE BBINIOJHEHUE 3aJaHHsl oOlleHHBaeTca 1 OamioMm, a
HernpaBwibHOE - () GaJIJIOB.

3ananue 37
Buvibepume eepnuviti omeem u 066edume KpyscKkom e2o Homep (KIuKHume Kypcopom, NOCmasbme

Kpecmux 8 HeoOX00uMoU Kiemouxe)

[TepBoOOpa3HOt QyHKIMK y = € SIBIACTCS DYHKITHSL:

BapuaHrnbl oneenmoes.

1)y =eXIn x;
2)y =e¥/lg Xx;
3)y =€

4)y = e¥/In x.

OtBeT: 3
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OreHKa: JUXOTOMHYECKas; IPABHJIbHOC BBHIMOJHEHUE 3aJaHusl OLCHWBaercs 1 Oamwiom, a
HenpaBuwibHOE - ) 6aoB.

3ananue 38
Buibepume sepmuwiii omeem u 068edume Kpysckom e20 Homep (KIUKHUMe Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMOoU Kiemouxe)

CoBMeCTHBIMM Ha3bIBAIOTCS CITydaliHbIE COOBITUS
Bapuanmuvr omeemoa:
1)xoTOpbIe, B €ETMHUYHOM UCIIBITAHUU HE MOTYT IPOU30MTH OJAHOBPEMEHHO;
2)KOTOpbIE HE MPOUCXOAT HUKOT/IA;
3)KOTOpble B €TUHUYHOM HCIBITAHUN MOTYT IIPOU30MTH OJTHOBPEMEHHO;

4)BepoSTHOCTh KOTOPBIX, 3aBUCHUT OT pe3yJbTaTa MpeAblAyIIero UCIbITaHUS.

OtBerT: 3
OrneHka: JTUXOTOMUYECKAs; TPaBUIBLHOE BBHITIOJIHEHHWE 3aJlaHUs OICHWBaeTcs 1 OamioMm, a

HernpaBwibHOE - () GaJIJIOB.

3ananue 39
Buvibepume eepnuviti omeem u 066edume KpysHcKoM e2o Homep (KIUKHume Kypcopom, NOCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemouxe)

HecoBmecTHbIMU Ha3bIBAtOTCS CllydaiiHble COOBITHSA:
Bapuanmur omeemos:
1)koTOpBIe B €IMHUYHOM HCIBITAHUH HE MOTYT IPOU30HTH OTHOBPEMEHHO;
2)KOTOpbIE B €IMHUYHOM UCTIBITAHUU MOTYT IPOU30NUTH OJHOBPEMEHHO;
3)KoTOphIe BCEera MPOUCXOIST;

4)BepO$[THOCTb KOTOPBIX 3aBUCUT OT pE3yJibTaTa NPCAbIAYIICTIO UCIIbITAHU.

Otser: 1
OneHka: IUXOTOMHYECKAas; MPABUIbHOE BBITIONHEHUE 3aJaHus OIleHuBaeTcs 1 OamioMm, a
HernpaBmibHOE - () GanmoB.

3ananue 40
Buvibepume sepmuwiii omeem u 068edume KpysHCKOM €20 HoOMep (KIUKHUme Kypcopom, NOCMAgbme

Kpecmux 8 Heooxo0uMou Kiemouke)
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CyMMa BeposATHOCTEH MOJITHOM IPyIIbI COOBITHI paBHa:
Bapuanmur omeemos:
1)uucity Bcex cCOOBITUI 3TOW IPYIIIbI;
2)2;
3)1;

4)nmro6omy unciy ot -1 go +1.

Otser: 3
OHGHKaI JUXOTOMHNYECCKA, HpaBI/IJ'II)HOG BBIIIOJTHCHUEC 3adaHHUA OLICHUBACTCS 1 6aJ'IJ'IOM,

HenpaBwibHOE - () GansoB.

3ananue 41

a

Buvibepume eepuviti omeem u 0b66edume KpysHcKOM e20 HoMep (KIUKHUmMe KYypCcopoM, HOCMAgbme

Kpecmuk 8 HeoOX00uMOoU Kiemouxe)

J1y1st KakoTo COOBITHS BEPOSATHOCTD paBHa 1:
Bapuaumer omeemos:
1)mocToBepHOTrO;
2)HEBO3MOXHOTO;
3)HECOBMECTHOTO C JOCTOBEPHBIM;

4)ciryqaifHOTO.

Otser: 1
OneHka: JTUXOTOMUYECKAs; IPaBUJIBLHOE BBHITIOJIHGHHE 3aJaHUs OICHMBaeTcs 1 Oaiom,

HernpaBwibHOE - () GaisoB.

3ananue 42

a

Buvibepume eepnviii omeem u 0b66edume KpyICKomM e2o HoMep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 6 HeoOX0o0umMou Kiemouyke)

I[J'ISI KaKoro COOBITHS BEPOATHOCTH paBHA 0:
Bapuaﬂmbz omeemaos.

1)nocToBepHOro;
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2)IPOTUBOIIOJIOAKHOTO K HEBO3MOKHOMY;
3)HEBO3MOXKHOT0;

4)ciyqaifHOTO.

Ortser: 3
OneHka: IUXOTOMHUYECKasi; NpPaBUJIBHOE BBINIOJHEHUWE 3aJaHusl oOIlleHuWBaeTca | OamioMm, a
HenpaBwibHOE - () GaiIoB.

3ananme 43
Buibepume sepmuwiii omeem u 068edume KpysHCKOM €20 HOMep (KIUKHume Kypcopom, NOCMAgbme

KpecmuK 8 HeoOX00UMOoU Kiemouxe)

J71st Kakoro COOBITHS BEPOATHOCTH MOXKET ObITh paBHa (,3:
Bapuaumer omeemos:
1)nocToBepHOTrO;
2)HEBO3MOXHOIO;
3)IIPOTHUBOMNOJIOKHOTO K HEBO3MOKHOMY;

4)ciyqaifHOTO.

OtBert: 4
OneHka: JTUXOTOMUYECKas; IPaBUJIBLHOE BBHITIOJIHCGHWE 3aJlaHWs OIICHMBaeTcs 1 Oamwiom, a

HernpaswibHOE - () GaioB.

3ananue 44
Buvibepume eepnuviti omeem u 066edume KpyscKkom e2o Homep (KIuKHume Kypcopom, NOCmasbme

Kpecmuk 8 HeobXo00umMou Kiemouxe)

OTHOCUTEJIbHAS YaCTOTa CIIyYaHHOTO COOBITHSI MOYKET IIPUHUMATh 3HAUCHHUSL:
Bapuanmuor omeemos:
l)ot -1 mo +1;
2)ot -2 5o +2;
3)ot 0 1o 3;

4)ot 0 0 1.
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Ortger: 4
OreHKa: JUXOTOMHYECKas; IPABHJIbHOC BBHIMOJHEHUE 3aJaHusl OLEHUBaercs 1 Oamwiom, a
HenpaBuwibHOE - () 6aoB.

3ananue 45
Buvibepume eepHuviti omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, NOCMA8bme

Kpecmuk 8 HeoOX00uMOoU Kiemouxe)

. 1
Pemmre ypaBHenue: Sin X - 2 =0

Bapuaﬁmbl omeemos.

" (—z) +mm,meZ;
1) 6
2) om,me 7,

" £+7zm,m eZ:
3) 3

=" z+7zm,m eZ.
4) 6

Otger: 4
OneHka: JIUXOTOMHYECKas; MpaBUIbHOE BBHITIOJHEHUE 3aJaHusl oOlleHuBaercs 1 Oamiom, a
HernpaBwibHOE - () GaJIIOB.

3ananue 46
Buvibepume eepnuviti omeem u 066edume KpyscKom e2o Homep (KIuKHume Kypcopom, NOCmasbme

Kpecmux 8 HeoOX00uMoU Kiemouxe)

Pemure ypaBHeHue: COS 2X=1
Bapuanmul omeemoa:
1) 27277’1, m e Z,
z +2mm,meZ;
2)4

3)7zm,meZ;

4) i%+27zm,mez.

OtBert: 2
OneHka: IUXOTOMHYECKAas; MPABUIBHOE BBITIONHEHUE 3aJaHusl OIleHuWBaercs 1 OamioMm, a
HenpaBwibHOE - () GaioB.
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3ananue 47

Buibepume sepnuiii omeem u 066edume KpyjiCKom e20 HOMeEp (KIUKHUMe KYypPCOpOM, NOCmAasbme
KpecmuK 6 HeoOX00UuMoul Kiemoyke)

T
VYKaxkuTe ypaBHEHUE, KOTOPOMY COOTBETCTBYET pEIICHUE: X = ——+ 27mm,m € Z

Bapuaﬁmbz omeemos.

Dtgx =1,
2)cos X = 0;
3)sin x =-1;
4)ctg x :g.

Otger: 3
OneHka: IUXOTOMHUYECKas; NpPaBUJIBHOE BBINIOJHEHNWE 3aJaHusl oOIlleHWBaeTcs | Oamiom, a
HenpaBwibHOE - () GaioB.

3ananue 48

Bovibepume eepHulil omeem u 068edume KpysHckomM e20 Homep (KIUKHUme KypCcopoMm, NOCmagvme
KpecmuK 8 HeoOX00UuMOU Kiemouxe)

3
Ha xaxoMm u3 puCYHKOB MOKa3aHO pEIIeHNEe HEPaBeHCTBA: COS X <— ?

Bapuanmbz omeemoe.

1) 2) 3) 4)

I
L e f
a 9
v qw - i k H
h w

OtBert: 4

OneHka: JIUXOTOMHUYECKas; NpPaBUJIbHOE BBINOJHEHHE 3aJaHMA OIleHHMBaeTcst 1 Oamiom, a
HenpaBuibHOE - 0 OanoB.
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3ananue 49
Buibepume sepmubiii omeem u 068edume Kpy’CKOM €20 HoMep (KIUKHume Kypcopom, NOCMAgbme

Kpecmuk 6 HeoOX00UuMou Kiemoyke)

OTHolIEeHUE CHHYCA YIila @ K KOCUHYCY yIJla ¢ €CTb
Bapuanmuvr omeemoa:
1) Tanrexc yrna o
2) KOTaHT'€HC yIila o

3) OCHOBHOE TPUTOHOMETPUYIECKOE TOKIECTBO

4 1.

Otser: 1
OrneHka: JTUXOTOMHYECKAs;, MPaBUIBHOE BBITIOJHEHUE 3aJaHusl OIleHWBaeTcs 1 Oamiom, a
HernpaBwibHOE - () GaJIIOB.

3ananue 50
Buvibepume eepnuiti omeem u 066edume KpysHcKom e2o Homep (KIuUKHume Kypcopom, NOCmasbme

Kpecmuk 8 HeoOX00uMoU Kiemouxe)
VCTaHOBHTH COOTBETCTBUE (POPMYJIBI CIIOKEHUSA TPUTOHOMETPUUECKHX (yHKIui COS(a — f3)
Bapuaﬂmbz omeemoe.
1) sin & -cos f—cosa -sin f
2) sin @ -cos f+cosa -Sin
3) cosa -cos f—sin o -sin

4) cosa -cos S +sin a-sin S

OtBert: 4
OneHka: IUXOTOMHYECKas; MPABUIbHOE BBITIONHEHUE 3aJaHus OIleHuBaeTcsa 1 OamioMm, a
HernpaBmibHOE - () OaioB.
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Kpurtepuu ounenku Ha 1upepeHIIUPOBAHHOM 3a4eTe

JuddepeHunpoBanHbIi 3a4€T MPOBOIUTCS B MUCbMEHHOH (opme 1o Omieram wim B popme

TECTUPOBAHMUSL.
Kpurepun o1ieHKH pu IpoBeieHNH T PepeHIMPOBAHHOTO 3a4eTa 1o buieram
«OTITYHOY «XOPOILO» «YIOBJIETBOPUTEIILHO» | «HEYIOBJIECTBOPUTEI
BHOY
CTYICHT CTYIGHT TPAaKTHYECKOE | CTYICHT MPAaKTUYECKOE | CTYACHT
MPAKTUIECKOE 3aJjaHNe BBHITIOJHACT O0€3 | 3aJJaHie  BBIMOJHEHO | MPAKTUYECKOE
3aJJaHie BBITIOJNHSET | OUIHOOK, Ha | YaCTHYHO, c | 3amaHue HE
oe3 OIMOOK, | TOTIOTHUTEIILHBIC JIOITYIIICHUEM OIIMOOK B | BBITIOJIHHMII, Ha
YBEPEHHO OTBEYACT | BOIPOCHI OTBEYAeT | pacuérax, Ha | IOTIOJTHUTEIILHBIC
Ha JIOTIOJIHUTENIbHBIE | HEYBEPEHHO, JIOMYCKAET | JOTIOJHHUTEIbHbIC BOTIPOCHI  OTBEYAET
BOIIPOCHI HE TOYHOCTH B | BOIIPOCHI OTBEYAET | HEYBEPEHHO,
OTIpEIeTICHUSX. HEYBEpPEHHO, JOMYCKAET | AOIYCKaeT HE
HE TOYHOCTH B | TOYHOCTH U OIIHOKH
OTIpEJEeTICHNUSX. B OTIpE/ICIICHUSX.

Kputepuu onienku npu nposeaeHnu quddepeHIrnpoBaHHOTO 3a4eTa B popMe TeCTUPOBAHUS

OIICHKA COTIIMIHOY «XOPOIIO» «YIOBJIETBOPUTEIILHOY | «HEYJOBIETBOPHTEIHHOY
B IIPOIICHTAX 91-100% 76-90% 60-75% 0-59%
B Oajutax 46-50 36-45 30-35 0-29
KpuTtepnu onieHKH Ha IK3aMeHe
DK3aMeH TIPOBOJUTCS B THUCBMEHHOW ¢opMe 1o Ouneram wuiau B ¢opme
TECTHPOBAHUSI.
Kpurepun orieHKH ITpH IPOBEICHUH YK3aMEeHa 110 OIeTam
COTIINIHOY «XOPOIIOY «YIOBJICTBOPUTEIILHO» | «HEYIOBJICTBOPUTEI
BHOY»
CTYICHT CTYICHT  PacKpbIBaeT | CTYIEHT  packpbiBaeT | Teopernueckuit
packpbIBaeT TEOPETHUYECKHI BOTIPOC, | TEOPETUUYECKHI BOMPOC | BOIPOC HE PACKPBHIT,
TEOPETHUECKHIA NPaKTUYEeCKOEe 3aJaHue | HE B TIOJHOM Mepe, | IPaKTHYeCKOoe
BOTIPOC Owusera, | BBIIIOJHSET 0e3 | IoIycKaeT HETOYHOCTH | 3aJlaHHe HE
MPaKTHYECKOE oImuOoK, Ha | B GopMyaupoBOK (1-2 | BBIMOJIHEHO.
3aJJaHUEe BBITIOJHSICT | JOTIOJHHUTEIIbHBIC OILINOKH),
oe3 OIIMOOK, | BOIIPOCHI OTBEYAET | MPAKTUYECKOE 3aJaHHe
YBEPEHHO OTBEYAET | HEYBEPEHHO, JIOMYCKAET | BHIMOJIHEHO YaCTHYHO,
Ha JIOTIOJIHUTEIJILHBIC | HE TOYHOCTH B | C JIOIYIIICHUEM OIINOOK
BOIIPOCHI OTIpEICIICHUSX. B pacuérax

Kpurepuu o1ieHKH Ipy NpOBEAEHUH SK3aMeHa B (popMe TeCTUPOBaHUS

OLIEHKA «OTIIMYHO «XOPOIIIOY «YAOBIIETBOPUTEIHHOY» | «HEYIOBICTBOPUTEIHLHOY
B MPOIEHTaX 91-100% 76-90% 60-75% 0-59%
B Oayutax 46-50 36-45 30-35 0-29
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7. MeToanuyecKue YKRazaHuda 1Jisd oﬁyqaloumxca npu OCBOCHUH JUCHHUIIJIUHBI

PaboTa Ha MpakTUUYECKHUX 3aHATUAX MPEANoaraeT peleHne 3a1ad 1no yueOHukam:

1.Anrebpa u Hauana marematudeckoro ananu3a. 10-11 knaccwer [Teker]: yueOHUK nis
00mreo6pa3oBaTeNbHBIX OpraHu3anuii: 0a30BbId U yriayonéuusii yposens / III. A. Anu-mos,
I0.M. Konsarun, M.B. TkauéBa [u ap.]. — 7-e uznanue. - Mocksa: [Ipocsemenue, 2019;

2.IToropenoB A. B. TI'eomerpust 10-11 knaccel : yueOHUK A 0011e00pa3oBaTEIbHBIX
opranu3amnuii : 6a30BbIil U yrnyonéuueii ypoBenb / A. B. IloropemoB. — 15-e m3manme. -
Mocksa: Ilpocsemenune, 2019. — 175 c. : un. — Ilpeam. yxka3.: c¢.172.- PekomeHnnoBano
MunucTepcTBOM TnpocBenienuss Poccumiickoir @enepanmuu. — ISBN 978-5-09-071728-1. —
Tekct : HenmocpeacTBeHHBIH (95 7K3.)

JIns MOATOTOBKH K 3aHATHUSM PEKOMEHAYETCSI BBIICIATH B MaTepualie MmpoOJIeMHBIC
BOIIPOCHI, 3aTparuBaeMble MPETO aBaTeIeM B JICKIIHH, W TPYINITHPOBATh UH(POPMAITHIO BOKPYT
HUX.

KoHTponbHbIe pabOTBI TPOBOAATCS MOCIE M3YYCHUS TEMBI, IS TEKYIIETO KOHTPOJIS
c(hOpPMHUPOBAHHOCTHU Y CTYJACHTOB TPeOYEeMbIX Pe3yIbTaTOB U KOMIIETCHITHH.

[Ipu moaroTOBKE K KOHTPOJBHBIM pabOTaM MOXET MOHAJO0O0WUTHCS MaTepHall, H3y4aBIIUKCS
paHee, MOATOMY CTOUT 00panaThCs K COOTBETCTBYIOIIMM UCTOYHHUKAM:

1.Anrebpa u Havana matematudyeckoro anamusa. 10-11 knaccsl [Tekct]: yueOHUK aJist
0011e00pa3oBaTeNbHBIX OpraHu3aluii: 6a30Bbld U yriayonéuHslil yposens / L. A. Anu-moB,
I0.M. Konsarun, M.B. TkauéBa [u ap.]. — 7-e uznanue. - Mocksa: [Ipocsemenue, 2019;

2.IToropenoB A. B. I'eomerpusa 10-11 knaccel : yueOHUK A 061eo0Opa3oBaTeIbHBIX
opranu3anuii : 6a3oBbIil U yrayonéuuslii ypoBenbs / A. B. IloropenoB. — 15-e uznanue. -
Mocksa: Ilpocsemienue, 2019. — 175 c. : un. — llpeam. yka3.: c.172.- PekoMeHI0BaHO
MunuctepctBoM mnpocBemeHus Poccuiickoit ®@eneparuu. — ISBN 978-5-09-071728-1. —
Tekct : HEmocpeacTBeHHBIH (95 7K3.)

Kaxnas koHTposbHas paboTa BBIMNOJHSIOTCS Ha MPAKTUUYECKOM 3aHSITUU TOJ
HETOCPEICTBEHHBIM PYKOBOJCTBOM MpENojaBaTelss M IO €ro 3aJaHHio, PAacCUUTaHbl IO
BpeMeHH Ha 45.

[IpomexxyTouHass arTecTtalus MO OSTOW AUCIUIUIMHE MPOBOAHUTCA B  dopme
muddepeHIUpPOBAHHOTO 3aueTa U B Gopme 3K3amMeHa BO 2 ceMecTpe Mo OuieraM WM B
dbopme tecta. Ilpu moarotoBke k AuddEepeHIIUPOBAHHOMY 3a4ETy U K3aMEeHY HE0O0X0AUMO
ONUpPaTHCS, MPEXKIE BCErO Ha CIeAYIoNne y4eOHUKHU:

1.Anre6pa u Havama matematndeckoro anamusa. 10-11 knaccesl [Tekcer]: yueOHUK a1t
0011e00pa30BaTEILHBIX OpraHu3aIuii: 0a30BbId U yrinyonéHuslid ypoBens / 1. A. Anu-moB,
I0.M. Konsarun, M.B. Tkauéa [u ap.]. — 7-e uznanue. - Mocksa: [Ipocsemenue, 2019;

2.IToropenoB A. B. I'eomerpus 10-11 knaccel : yueOHUK anig 001eo0Opa3oBaTeNbHBIX
opranu3anuii : 0a3oBbIil U yrnyonéunsiii ypoBenb / A. B. Iloropemnos. — 15-¢ uznanue. -
Mocksa: IlpocBemenue, 2019. — 175 c. : un. — Ilpeam. yxka3.: c.172.- PekomeHnoBaHO
MunucrepctBoM mnpocBemenus Poccuiickoii ®@enepanuu. — ISBN 978-5-09-071728-1. —
Tekct : HemocpeACTBEHHBIH (95 7K3.).

8. MaTepunanbHO-TeXHHYECKOE U MPOrPaMMHOe o0ecniedyeHre JHCIUTLTHHBI
OcBoenne aucuuIIMHBL «MareMaTuka» MPEANoNaraéT MCIOJIb30BAHUE CIIEIYIOLIErO
MaTepHaIbHO-TEXHUYECKOTO 00eceueHUs:

Haumeno Ob6opynoBaHnue
BaHHE KaOMHETa
Kabuner KowmmnekTt mebenu (mocaiouHbIX MECT)
MaTematuueckux | Komruiekt meGenu (mocaJouHbIX MECT) IS IPernoaaBaTeis
TUCLMILINH Kadenpa (Tpulyna)

Kommerorep IntelCeleron 420
HpOCKTOp " Ipe3CHTalrA C TCMATHYCCKUMU UJUTIOCTpAIUAMU C SKPAaHOM
SanyoProxtrax
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MenoBas nocka

[Iporpammuoe oGecrieueHue:

Microsoft Windows 7 Professional

Microsoft Office 2010 Professional

Microsoft Open License

ABTopusaioHHblil Homep aunensuara 90970904ZZE1409 Jlorosop
Ne0.1.1.59-12/377/12 o1 26.09.2012 r.

Microsoft .Net Framework 4.0 (cBo6oaHO pacrpocTpa-Hsiemas)
Adobe Reader XI (cBoO0HO pacmpocTpaHsiemasi)

7-Zip File Manager (cB0060HO pacmpocTpaHsiemast)

Adobe Flash player (cBoOoaHO pacnipocTpansieMas)

Mozilla Firefox (cBoGoaHO pacmipocTpaHsiemast)

AnTtusupyc Kacnepckoro

Horoop Ne0.1.1.59-02/363/19 ot 24.05.2019.

Y4eOHO-MeTOqMYECKasl JIUTepaTypa Ui JaHHOW JUCHHUIUIMHBI MUMEETCS B HAIWYUUA B
aNeKTpoHHO-0nOMoTeuHoit cucreme "ZNANIUM.COM", noctynm kK KOTOpOW mHpenocTaBieH
obOyuatouumcs. ObC "ZNANIUM.COM" conepXuT NpOU3BENCHHUS KPYHMHEHIINX POCCUHCKUX
YUEHBIX, pPYKOBOJUTENEH rOCYAapCTBEHHBIX OPraHOB, MpernoaaBaTeseil BeayluX BY30B CTPAHBI,
BBICOKOKBaJIM(PUIIMPOBAHHBIX CHEIUAINCTOB B pa3IMuHBIX cepax OusHeca. Pona 6uOIMOTEKH
chOopMHUPOBaH C y4ETOM BCEX M3MEHEHHMI 00pa30oBaTeNIbHBIX CTAH/IAPTOB U BKIIOYAET YUEOHHUKH,
yueOHble TI0coOMs, MOHorpaduu, aBTopedepaTbl, IUCCEpTALMU, SHIMKIONEANH, CIOBapH U
CIPAaBOYHHUKH, 3aKOHOJATEIbHO-HOPMATHUBHBIE JOKYMEHTHI, CIHEIHaJbHbIE MEPHOIUYECKUE
W3JaHusg W W3aHUs, BBIYCKaeMble U3AaTeNbCTBAMU BY30B. B Hacrosmiee Bpemsi ObC
ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUAM (eAepadbHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNIbHBIX CTAHJIAPTOB CPEIHETrO MPO(HEeCCHOHATLHOTO 00pa30BaHUsl HOBOTO TIOKOJICHHUSI.

YueOHO-MeToAMYEeCKasl JIUTeparypa AJis JaHHOW TUCIHUIUIMHBI UMEETCSl B HAJIUYUU B
ANEKTPOHHO-0MOmMoTeyHo cucrteMe M3marensctBa "JlaHp", MOCTYNm K KOTOPOM MPEAOCTaBIICH
obyuarormumcs. ObBC WsnmarensctBa "Jlanp" BKItOUaeT B ceOsl IJCKTPOHHBIE BEPCUU KHUT
m3narenserBa "JlaHp" W APYrUX BEOYIIMX HW3ATEIbCTB YYCOHOW JUTEpaTyphl, a TakkKe
AJIEKTPOHHBIE BEPCUM NEPUOJAMYECKUX U3JAHUM 10 €CTeCTBEHHBIM, TEXHHYECKUM U
rymanuTapHpiM HaykaM. DBC M3parenbctBa "Jlanp" obGecriedynBaeT JOCTYN K HAy4YHOU, y4eOHOM
JTUTEpaType U HAYYHBIM NEPUOAUYECKUM U3TaHUSIM.
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9. YuebHo-meToanyeckoe u HHPOPMALHOHHOE 00ecneYeH e JHCUMILIHHBI

9.1. OcHoBHas JuTepaTypa

l. Anrebpa wu wHauana matemaTuuyeckoro amanma. 10-11  kmaccsr: yueOHHK 11
o6ieobpa3oBaTebHbIX OpraHu3auuii: 6a3oBblii ¥ yrinyOnéunpii yposens / 1. A. Amumos, 10. M.
Konsrun, M. B. Tkauésa [u ap.]. — 9-e nsnanue. — Mocksa : Ilpocseienue, 2021. — 463 c. : wn. —
ITpeam. ykas.: c. 460. — PexomennoBaHo MuHHCTEpCTBOM npocBeluenns Poccuiickoit Menepauuu. —
ISBN 978-5-09-077925-8. — TexcT : HemocpencTBeHHBIH (89 2K3.).

2. Ioropenos A.B. T'eomerpus 10-11 kmacchr: yueGHHK Juisi 0GIIEOGPa3OBATENBHBIX
opraHu3auuii : 6a30BbIit u yriuy6nénubl yposers / A. B. IToropenos. — 17-e u3nanne. — Mocksa:
Ipoceewenwne, 2021. — 175 c.: un. — [peam. ykas.: ¢. 172. — JlonymeHo MUHHUCTEPCTBOM NMPOCBELIEHHS
Poccuiickoit ®enepauuu. — [SBN 978-5-09-078558-7. — Tekcr HenocpencTBeHHsbi (173 9Kk3.).

3. XKyxosa I'. C. Maremarnka na 100 Gamnos : y4ebHoe mocobue / I'.C. XKykosa, M.®.
Pymaiino. — Mocksa: UHOPA-M, 2021. — 480 c. — ISBN 978-5-16-016009-2. — URL:
https://znanium.com/catalog/product/1209575 (mara obpamenus: 15.10.2021). — Texer:
3JICKTPOHHBIH.

9.2. lonoiauTebHAs IHTEpPATYpa

1. Boromonos H.B. MaremaTuka : yuebnuk s CI1O / H.B. Boromosnos, IT.M. CamoiineHko.

— 5-e u3n1., mepepab. u gon. — Mocksa : IOpaiit, 2018. — 396 ¢. — (Cpennee mpodeccrHoHaNIbHOE

obGpasoBanme). — Pex. YMO. — ISBN 978-5-534-02325-1. — Teker : HEeNOCPeNCTBeHHbIH (95

9K3.)

2. Jlucuuxun B. T. Marematnka B 3a7adax C pelleHuMsMH: ydebHoe mocobume / B. T.
JIncuuxun, W. JI. ConoBeitunk. — 7-e u3z., crep. — Cankr-IlerepOypr: Jlaus, 2020. — 464 c. —
ISBN 978-5-8114-4906-4. — URL : https:/e.lanbook.com/book/126952 (mata obpameHus:
06.10.2021). — TekcT: 3IEKTPOHHBII.

3. Jlamasa A. A. COopHHK 3amay 0 MareMartuke: yueGHoe mocobue/ A. A. JlamasH. — 3-e
usl. — Mocksa: ®opym, MHOPA-M, 2018. — 352 c. — (IIpodeccronansuoe obpazoBanue). —

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

obpamenus: 06.10.2021). — TekcT: 31€KTPOHHBIH.
4. DBapnymxun B. B. Matemarrka. D1eMeHTHI BBICIIEH MaTeMaTHKH : y4eOHMK : B 2 TOMax.

Tom 1/ B. B. bapaymkus, A. A. ITpokodseB. — Mocksa: KYPC: UHOPA-M, 2021. — 304 ¢. —
(Cpennee mnpodeccuoHanpHoe oOpa3oBanue). — ISBN 978-5-906923-05-9. — URL:
https://znanium.com/catalog/product/1235904 (nata obpamenus: 06.10.2021). — Tekcr:
3JIEKTPOHHBIH.

5. bapnymxur B. B. MaremaTnka. D1eMEHTHI BBICIIEH MaTeMaTHKU: Y4eOHMK: B 2 TOMax.
Tom 2 / B. B. bapmymkus, A. A. TIpoxodses. — Mocksa: KYPC: UHOPA-M, 2022. — 368 c. —
(Cpennee mpodeccHoHanbHOe obpasoBanme). — ISBN  978-5-906923-34-9. — URL:

https://znanium.com/catalog/product/1817031 (mata ofpamenus: 06.10.2021). — Texcr:

3JIEKTPOHHBIH.

P.H. AxmeT3stHOBa




10. MeToabl o0yuyeHusi 1Jist 00y4aKOIUXCH HHBAJIU/I0B
U JIUI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

B o0pa3oBarenbHOM TpOILECCE HCIOJB3YIOTCS COIMAIBHO-aKTUBHBIE M pedIeKCHBHBIC
METOJbl 00YYEHUS, TEXHOJIOTMH COUHOKYIbTYPHOU pEabMINTANK C IIeJIbI0 OKa3aHUs MOMOIIU B
YCTAHOBJIEHUU IMOJHOLIEHHBIX MEXJHWYHOCTHBIX OTHOLIEHMH ¢ JpyruMu oOydaromumucs,
CO3/1aHUU KOM(POPTHOTO ICUXOJOTHYECKOr0 KJIMMaTa B CTYyJI€HUECKOH IpyIIIe.

VYcnoBus 00ydeHUs] MHBAIUAOB U JUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37J0POBbS:

- yueOHbIE ayAUTOPHHU, B KOTOPBIX MPOBOJATCS 3aHITUSA CO CTyACHTAMH C HapylLIEHHUSIMHU
cinyxa, o0opynoBanbsl MynbTuMennitHoit cuctemoit (I1IK u npoekTop), KOMIbIOTEPHbBIE TEXHOJIOTUH
0a3upyroTcs Ha KOMIUIEKCE amlMapaTHbIX M IPOTPaMMHBIX CpEICTB, 0O0eclneunBaroIInX
npeoOpa3zoBaHue KOMIBIOTEPHON HWHGOPMAIMU JOCTYMHBIE Il CcHaboBUASIIUX  (HOPMBI
(YKpyIHEHHBIN TEKCT);

- B 00pa30BaTeNIbHOM IPOILIECCE HCMOJIB3YIOTCS COLMAIbHO-aKTUBHbIE U PEeQIIEKCHUBHbIE
METO/bl OOy4eHHUs: Kelc-MeTOoJ, METOJl MPOEKTOB, HCCIEAOBATENbCKUM METOJ, IUCKYCCHUU B
dhopme Kpyriaoro crojia, KOHGEPEHIIMH, METOI MO3TOBOTO IITYpMa.
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[Iporpamma  cocraBieHa B  COOTBETCTBUM ¢  TpeOoBaHusimu  DenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa cpexHero obOmiero obOpasoBanus (IIpuxas
MunobOpuayku Poccum ot 29.12.2014r. Ne 1645), Ha OCHOBaHMM NPUMEPHOW MPOTPAMMBI
o0mieo0pa3oBarenpHON  yueOHOU mucuuinHel - «Marematuka:  anreOpa W Hayaia
MaTeMaTH4YeCKOTO  aHalIM3a; TEeOMeTpHUs» sl  Mpo(ecCHOHAIBHBIX — 00pa3oBaTeIbHBIX
oprauusarui(IIpotokon Ne 3 ot 21 utons 2015 r., DI'AY «DHUPO»).

Asrop: bynarosa C.B.
PenensenT: yunrenab MaTeMaTUKH BhICIICH KBATM(HUKAIIMOHHOHN KaTeropuu
MBOY COII Ne65 TI'uzatymuiuna B.P.

Agtop: Bymaroez CB. ':“47
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MHUHHUCTEPCTBO HAYKH U BBICIIEIO OBPA30BAHUS POCCHHCKOW OEJIEPALIMA
HaGepexuouensutckuit uneruryT (Guanan) geaepansHoro rocy1apecTBeHHOTO aBTOHOMHOTO
00pa3oBaTELHOTO YUPEHAJICHHUA BLICIIEr0 0DPAsSOBaHMs

«Kasancknit (Ipuponxceknii) Q)enepzmulyﬁ YHHBEPCHTET»
HHAKEHEPHO-9KOHOMHYECKHH KOJUIEITAK

VIBEPHJIAIO
Hnpexrop

ey A3. Ty
: /ﬂ YMEpOB
,;«fz.lﬁw 2029 1.

DouH/1 OLEHOYHBIX CPEICTB
10 Y4eOHOoi AHcUHnInge

[1J1L.01 Maremaruka

{ HIDMACHOBRMME JTRCTIMILIMILL )

13.02.11 «Texnnueckas IKCIIvaTauHs 1 06CaVKHBAHHE JNEKIPHHECKOTO M IICKTPOMEXAHHYECKOID
o0opy/IoBaHNA (10 OTPACTAM) TEXHHKY

(KO M HAHMCHOBAHNC COCLMRIMIOCTH)

TEXHHK
Knnnsasanss nunycxHsxs

HaGepexnnie Yemin
2022



IHacnopt

(l)OHI[a OLCHOYHBIX CPEACTB IO TUCHUIIJINHE

.01 «MaTemaTHKa»

No - HanmenoBanme
KonTtponupyemsbie paznessl (TeMbI) TACIUTLTAHBI
/T OIIEHOYHOT'O CPEJICTBA
Beenenue.
Pazgen 1.
Pa3BuTne NOHATHSA O YHCJTIE.

1 Tema 1. KonTponsras padora Ne 1
JlelicTBUTENEHBIC YHCIIA. Konrponsnas padora Ne 2
Paznen 2.

KopHu, crenenu
U JIorapu(Mbl.

2 Tema 2. Crenennas QpyHKIu. KonTponbHas pabora Ne 3

3 Tema 3. IlokazarenbHas QyHKIHA. KonTponbHas pabota Ne 4

4 Tema 4. Jlorapudmunueckast GyHKIUSL. KonTponbHas pabota Ne 5
Pazpnen 3.
prleIe " IVIOCKOCTH
B IIPOCTPAHCTBE.

5 Tema 5. AKCHOMBI CTEPEOMETPUH U UX POCTEHILNE CISCTBUSI. KonTtponsHas pabora Ne 6

6 Tema 6. [TapanieabHOCTb NPSMBIX U INIOCKOCTEH. KonTtponsHas pabora Ne 7

7 Tema 7. IlepneHaMKYISPHOCT MPSAMBIX U INIOCKOCTEH. KonTponbHas padora Ne 8
Pazpnen 4.

KoopauHaTtbl U BEKTOPBI.

8 Tema 8. JIekapToBbI KOOPAUHATHI U BEKTOPHI B IIPOCTPAHCTBE. KonTponbHas padora Ne 9

Pazpeu S.
OCHOBBI TPUTOHOMETPHUH.
K 6ora Nel0

9 Tema 9. Tpuronomerpuueckue GopMyJIbl. OHTPOTHAZ pabota e

K 6ora Nell
10 Tema 10. TpuroHoMeTpryecKrue ypaBHEHUSI. OHTPOIbHAT pabota
11 Tema 11. TpuroHomerpuyeckue GyHKIHH. KonTponbHas padoraNel2
Paznea 6.
MHOrorpaHHMKH U KpyrJible Teaa
KonTponbHas padora Nel3
Tema 12. M .
12 oma HOTOTpaHHIIH KonTponbHas padora Nel4
13 Tema 13. Tena BpamieHus. KonTponbHas padora Nel5
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14

Tema 14. O6BEMBI MHOTOTPAHHHKOB.

KontponsHnast padora Nel6

15 Tema 15. OOBEMBI U HOBEPXHOCTH TEJ BPALICHUSL. KontponsHnas pa6ora Nel7
Pazgen 7.
Havyana MmaTreMaTH4ecKoro aHajansa
K 6ora Nel8
16 Tema 16. [Ipon3BoaHas 1 €€ reOMETPUIECKUI CMBICIL. OHTPOJIbHAS pabota
17 Tema 17. IlpuMeHeHne IPOU3BOAHOM K HCCIENOBAHUIO (DYHKIIUH. Kontponsnas padora Nel9
Paznex 8.
I/IHTera.]'I " €ro NpuMEHCHUE
18 Tema 18. UnTerpain. KonrponsHast pabora Ne20
Pazgen 9. Komonnaropuka
19 Tema 19. KombunaTtopuka. KonTponbnas pa6ora Ne2 1
Paznen 10. DeMeHTHI TeOpUHU BEPOSATHOCTEN U
MAaTeMaTH4eCKOil CTATUCTUKH
20 Tema 20. DeMeHTHI TEOPHHU BEPOATHOCTEH. KonTponbHas pabora Ne22
21 Tema 21. CraTucTHka. KonTponbHas pabora Ne23
[IpakTrueckue 3ajaHus K
nuddepeHIInPOBaAHHOMY 3aUETy
22
Tect Nel
1 cemectp
Bomnpock! u
IMPaKTUYCCKUC 3alaHUs K OK3aMCHY
23
Tect Ne2
2 ceMecTp

*[lepeueHn MPAKTUYECKUX  3aJaHUN

K

muddepeHIUPOBAaHHOMY — 3a4eTy,

OK3aMCHAIIMOHHBIX BOIIPOCOB U ITPAKTHYCCKHUX SaHaHI/Iﬁ MMpCaACTAaBJICH HUKC.
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MUHHUCTEPCTBO HAVKH U BBICIIET'O OEPA3OBAHMS POCCUNCKON ®EJEPALIMN
HabepexHoueTHUHCKUI HHCTUTYT ((puiuai) GeaepanrbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEJILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazanckuii (IlpuBoinkckwuii) GenepanbHbIl YHUBEPCUTET»
WnxeHepHO-3KOHOMUYECKUN KOJUIEHK

DoH/I OLICHOYHBIX CPEACTB ISl TEKYIIEro KOHTPOJIS YCIIeBaeMOCTH
10 JUCLUIIIIMHE «MaTteMaTHnka
Tema 1. [lelicTBUTE/IbHBIEC YHCIA.

KonTtpoabnas padora Nel
Bapmuanr 1

3aganue 1. B xkaure Enenst Monoxosen «Ilogapok MosioibIM X03siKaM» UMeeTcs perent 3

3

nupora ¢ yepHocauBoM. st mupora Ha 10 yenoBek cineayeT B3sTh 10 (dyHTa YepHOCIUBA.
CKOJIbKO TPaMMOB YEPHOCIIMBA CIEYET B3STh JJIs MUPOTa, PACCYUTAHHOTO Ha 6 YeJIOBEK.
Cuwraiire, uto 1 ¢pynt pasen 0,4 xr.

3ananme 2 . Ha rpaduke n3o0pakeHa 3aBUCUMOCTh KPYTSIIEr0O MOMEHTa aBTOMOOMIIBHOTO
JIBUTATENS OT YUCIIa €ro 000poTOB B MUHYTY. Ha ocu abciiuce oTKIaapIBacTCsl YUCII0 000POTOB
B MuHYTY. Ha ocu opnmaat — kpytsmuit MomeHT B H - M. UToOBI aBTOMOOMIIH Havas
JBIKEHHE, KPYTSIIHA MOMEHT JT0JbKeH ObITh He MeHee 60 H - M. Kakoe HanMeHbIiee yucio
000pOTOB JBUTATENS B MUHYTY JOCTaTOYHO, YTOOBI aBTOMOOMIIb Hayall JBMKeHHE?

Hua
140 —
120 / \\
100 \\
80 \
60
40
20
06/ Wi
0 1000 2000 3000 4000 5000 6000

3aganue 3
N

;
6

4
3

0 67 910 % 1 .
HaiiuTe miomanas pom6a, BEPIIMHEl KOTOPOTO UMEIOT KOOPAHHATH

(6:3), (9:4), (10;7), (7:6).

3ananme 4. Y Butu B konuike Jexut 12 pyonéBbix, 6 AByXpyOn€BbIX, 4 mATUpyOnEBbIX U 3
necsTupyOnEBBIX MOHETHI. BUTs Hayraa qocTaéT U3 KOMWIKU OJHY MOHeTy. Halinute
BEPOSATHOCTH TOTO, YTO OCTABIIASACS B Konnnéce cyMMa coctaBut Oonee 70 pyoOuei.

— —=1.
3ananue 5. Haiiure kopens ypaBHenus +*— 16 Eciu ypaBHeHHE HMeeT 60Jiee 0THOTO
KOPHS, B OTBETE 3aMUIINUTE OOJBIINN U3 KOPHEH.
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3aganue 6.
A

\
\

c 5B tpeyronbuuke ABC yron C pasen 90°, AC = 8, (A = 0.5 .Hajinure BC.
3aganue 7.

oo
- “" JIBa pebpa mpsAMOYroJbHOTO MapajlIeNenuIie/a, BRIXOAIINE U3 OTHOM

BEpIIMHBI, paBHEI 2, 4. Jlnaronans napaienenumneaa pasHa 6. Haiinure miomaas noBepXHOCTH
napajJiesienunea.

o 4811“)448
3aganue 8. HaiinuTe 3HaueHuE BbIpaKEHUS : .
3aganue 9. 3aBucuMoCTh 00BbEMa crpoca 9(eANHUL B MECSI]) Ha MPOIYKLHUIO MIPEAIPUATHS
MOHOTIOJIKCTA OT TieHbI P(ThIC. py0.) 3amaercs popmyoit 4 = 80 — SP-BI)IpyqKa HPEANPUATHS

3a Meca 7(TeIC. py0.) Beruncisiercs no gopmyie - (P)=r-q -OnpenennTe HaubONBIIYIO HEHY

P, pu xoTopoii MecsiuHast BeIpydka coctaBut 300 Thic. pyd. OTBET MpPUBEAUTE B THIC. PYO.
3apnanue 10. B cocyn, conepxanuii S TUTpoB 12—IPONEHTHOTO BOJHOTO PACTBOPA HEKOTOPOTO
BEIECTBA, 100aBUIN 7 TUTPOB BOJIbL. CKOJIBKO MPOIIEHTOB COCTABISET KOHIIEHTPAIUS

MOJIy4UBIIErOCs pacTBopa’?

. y = Vx4 6x+29.
3ananue 11. Haliqute Touky MI/IHI/IMyl\ga byHKINHA
3aganue 12. Pemnre HEPaBEHCTBO: (x —3,6x+7, 84) (x -2, 5) <0.
3ananme 13. Kpacuebrit kapangam crout 17 pyouneit, cuanii — 13 pyouneit. HyxHo Kynuth
KapaHJaIm, umes Bcero 495 pyoieit u coOmoaas JOTOTHUTEIHHOE YCIIOBHUE: YHCIIO CHHUX
KapaHjauieil He TOJDKHO OTJIMYaThCs OT YMCIIa KPAaCHBIX KapaHaiiei 00JbIlle YeM Ha MATh.
a) MOJKHO JT1 KYITUTh MPU TaKKX yCIOBUAX 32 KapaHara?
0) MO>HO JI1 KyUTh IIPU TaKUX YCIOBUAX 35 KapaHamiei?
B) Kakoe Hanbosbliiiee unciao kapaHaamieil MOXKHO KYIUTh MPU TaKUX YCIOBUSIX?

Bapuant 2

3ananme 1. OnHa Tabnerka jekapcTBa Becut 70 Mr 1 coiep kUt 4% aKTUBHOTO BEIIECTBA.
PeGénky B Bo3pacTe 10 6 MecsIeB Bpad npomnuceiBaet 1,05 Mr akTHBHOTO BEIIECTBA HA KaXK bl

KHJIOI'paMM BE€Ca B CYTKH. CKOJIBKO Ta0JIETOK 3TOr0 JICKApCTBA CICAYCT AaThb pe6eHKy B
BO3pacCTeC IIATH MCCALICB U BCCOM 8 KI B TeUCHHE CYTOK?

3ananme 2. Ha rpaduke nokasaH npouecc pasorpesa JABUraTess JerkoBoro aBromoomist. Ha ocu
a0cIHCC OTKIIAABIBACTCS BPEMSI B MUHYTAaX, POIIE/IIee OT 3aIlyCKa JIBUTaTeNs, Ha OCH

OpAMHAT — TeMIieparypa aBuraress B rpagycax Llenscus. Onpenenute 1o rpaduky, CKOJIbKO
MUHYT JIBUTaTeNb HarpeBaics oT remmepatypsl 60 °C no Temneparypst 90 °C.

*C
90
80 P —
v4

e S St o
60
50 /

/
40 +-
30 //
20 1

0" 1 2 3 4 5 6 7 8 9 10 11 12
MUH

3aganue 3.
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o 2 § 10 ¥ HaliiuTe 1uomiaib 4eThIpEXyrojbHUKA, BEPLINHBI KOTOPOT'O UMEIOT
koopauHartsl (8;0), (10;8), (2;10), (0;2).

3ananmue 4. Y J[uHbI B KOTIHIIKE JISKUT 7 pyONEBBIX, 5 NBYXpyONEBbIX, 6 NATHPYOIEBBIX U 2
necAaTupyO0aEBpIX MOHETHI. JlMHA Hayraa OCTaéT U3 KOMUIIKU OJHY MOHeTy. Haiinute
BEPOSATHOCTH TOTO, YTO OCTABIIASCS B KOIMIIKE CyMMa COCTaBUT MeHee 60 pyOiieit.

13x |
2 -
3aganue 5. Pemute ypaBHeHue 2x5 =1 Ecnu ypaBHeHue umeer 0ojiee 0JJHOro KOpHS, B
OTBETE 3aIMIINTE MEHBIINI U3 KOPHEH.
3aganue 6.
A
¢ 5B tpeyroasauke ABC yron C pasen 90°, tgA = 0,5,BC = 4. Haiture AC.
3ananmue 7.
I™,
L
| AY
TN
| N
s
.4’/ \\
il i JlBa peOpa mpsIMOYroJbHOTO NapajljiesenuIea, BBIXOIAINE U3 OAHOM

BEPIMHBL, paBHHI 1, 2. [Inomane nopepxHoct napaienenunena papHa 16. Haiigure ero
JaroHab.

20.3%

5
3ananue 8. Halinure 3HaueHUE BHIPAKECHUS 6
3apanme 9. 3aBUCHMOCTh 00ObeMa cripoca 4(eIMHUIl B MECSII]) Ha MPOAYKIIUIO TPETPUATHS-

MOHOIIOJIUCTA OT LeHbl P (ThiC. py0.) 3amaercs hopmynoit 4 = 65—5 P-Beipyuka npeanpusTus

3a Mecsl 7 (ThIC. py0.) Beuucisercs mo gopmyie - (p) = pq -‘Onpeaenure HanOOIBIIYIO IIEHY

P, npu xoTopoii MecsiuHast BeIpyuka ! (p )COCTaBI/IT 200 TbIC. py6. OTBET NpUBEAUTE B THIC. PYO.
3apanme 10. Cvemanu 4 nutpa 1 5—IpOLIEHTHOTO BOJIHOTO PacTBOPA HEKOTOPOIO BellecTBa ¢ 6
JUTpamMu 25—TPOLEHTHOIO BOJHOTO pacTBOpa 3TOro ke BeulecTBa. CKOJIbKO MPOLIEHTOB

COCTaBIISIET KOHIIEHTPAIIHS MOIY4YUBILIEr0Cs pacTBopa?

=1/ — 2
3ananme 11. Haiinute Touky Makcumyma (pyHKIUU Y= \/ 6+ 12x —x=.

2
3amanue 12. Pemute HepaBeHCTBO: (10x+7)(4 —5x) (SOJC =X — 28) <0.

3ananme 13. KpacHblii kapangam crout 18 pyOnei, cunnit — 14 py6neit. HyxHo KynuTth
KapaHJjaum, uMmes Bcero 499 py6meit u colmo1asi JOMOIHUTENIBHOE YCIOBUE: YHUCIIO CUHUX
KapaHJameil He JODKHO OTIMYAThCs OT YMcila KPAaCHBIX KapaHaallel 0oJblle 4eM Ha MIECTb.
a) MoxHo i1 kynuTh 30 kapaHaamen?

6) MoxHo 5u KynuTth 33 kapangama?

B) Kakoe HanboJipiiee 4ncino kapaHaaneid MoXXHO KyUTh?

Kirouu K KOHTpOJILHOIM padore Nel

[1]

2 |3] 4[5 [6]7] 8|9 10][11] 12 | 13
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7212000| 8 |0,72| 5 |4|64[121|10| 5 | -3 (—eo; 2,5]U{2,8}. a) 1a; 6)
J HeT; B) 33.

3 3 |68|/01|-05/8|3|54|8|21|6 (_oo; _0,7)U(_0,7;0,8)U(0,8; Jroo), a) na; 0)
HeT; B) 31.

3a Bermoauenne 3aganug 1-11 seictaBisercd 0-1 Oamn
3a BrInonHenne 3agadus 12 Beicrasisiercs 0-2 6amia
3a BemoaHenue 3aganus 13 seictaBisgercs 0-3 Oauia

Kpurepuu onennBanus

Otmerka 5 BBICTaBIISIETCA TIPH YCIIOBUM, UTO CTY/IEHT BhIOHWI 91-100% 1 Habpan 14-16 6arwios.
OtmeTka 4 BBICTaBISIETCS TIPH YCIIOBUM, UTO CTYJICHT BBINOHWI 76-90% 1 Habpan 12-13 Garios.
Otmerka 3 BBICTaBIISIETCS TIPH YCIIOBUM, UTO CTY/IEHT BBINOHII 60-75% 1 Habpan 9-11 G6arios.

OrmeTKa 2 BBICTABIISIETCS TIPH YCIIOBUH, YTO CTY/ICHT BhIOHIIT MeHee 0-59 % n vabpan 0 - 8 6aynios.

N

w N

KonTtpoabHnas padora Ne2

Bapmuant 1
Brruncnure:
I 3 2
O R S (V2vie) .
UsecTHo, uto 12* = 3. Haiiaure 12771,
BrmmonnauTe aeiicteus (a>0, 8>0):
V5+1 3~,3
4+\/§ . 1 . \/a+ \/a_b _ 3
D) (7)) = Vb
CpaBHute uncia:
N 7o a2\
. 7 2
D G)nG)s 2 e27u(4)
3anummTe 6ECKOHEUHYIO IEPUOAUUYECKYIO AecATuIHYio Apoos 0,2(7) B BUaE
OOBIKHOBEHHOH.
1 1 1
Vipocrure < vz _ a2_12> -2 pn a>0, a#l.
a+2aZ+1 = a2
Bapuanr 2
Beruucnure:
Y16 2°-8° | 3 7=\ 2
2
UssecTHo, uto 8% = 5. Haiiyure 8 2
Breimonaute aeiicreus (a>0, B>0):
V3 5 5
V3+1) . L. Vab—3b 5
2) (a ) e = Va.
CpaBHuTe uncha:
-3 -5
2) 0,7)% u(0,7)%; 2) (MY u(3,14)%3.
3anuimure 6ECKOHEUHYIO MEPHOIMUECKYI0 AecATHUHY0 1poob 0,3(1) B BUIIE
OOBIKHOBEHHOH.
11 -1
erpocmTe< — - xi_yi> - (X) 2 mpu x>0, y>0.
x4+ x2-y% x4+ y4 x

Kirouu k KOHTpOJILHOM padoTe Ne2

3ajgaHue 1 | 2 | 3 | 4 [ 5 ] 6 |
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5 2
Bapmant 1 | 1;4 | 0,75 | a¥5;1 | > < |—=| —=
pHUaHT ave; 1 18 (a — 1)
14 1 1
Bapuant 2 4;9 | 12,8 ad: -1 | <> 2c x& — yZ

3a BeIoNHeHKe 3aganus 1,3,4 BeicraBisercs 0-2 Oania
3a BeINONHEHKE 3a0anus 2,5 BeicTaBigercs 0-1 6amn
3a BeINIONHEHKE 3afaHus 6 BeicTaBisgercs 0-3 Oamia

Kpurtepun oueHuBaHus

OtmeTka S BBICTABISETCS TIPU YCIIOBHH, YTO CTYNEHT BRITOMHIT 91-100% 1 nadpan 10-11 Garos.
OrmeTka 4 BBICTABISETCA TP YCIIOBHH, YTO CTYJIEHT BHITOMHIUT 76-90% 1 HaOpat 8-9 Garios.
OrmeTka 3 BBICTABISETCS TPH YCIIOBHH, YTO CTYJIEHT BHITONMHIIT 60-75% 1 Habpat 6-7 Gauios.
OrmeTka 2 BBICTaBISETCS TIPU YCIIOBHH, YTO CTYZIEHT BRITOMHII Meree 0-59 % u HaOpar 0-5 Garios.
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MUHHUCTEPCTBO HAVKH U BBICIIET'O OEPA3OBAHMS POCCUNCKON ®EJEPALIMNA
HabepexHoueTHUHCKUI HHCTUTYT ((puiuai) GeaepanrbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEJILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»
WnxeHepHO-3KOHOMUYECKUN KOJUIEHK

DoH/I OLICHOYHBIX CPEACTB AJI TEKYLIEro KOHTPOJISl YCIIeBaeMOCTH
1o JucuuiuinHe «MaTemaThKa
Tema 2. Crenennas gyHkuusi.
KonTpoabHnas padora Ne 3

Bapmuanr 1

1. Haiiaure oGnacth onpeaeneHus GyHKIUU Y = V4 — «x2.
5

2. U3oOpazute 3cku3 rpaduka QyHKIHH Y = X °.
1) BelsicHUTE, HA KaKUX MPOMEKYTKAX QYHKIUS yObIBAET.
2) CpaBHUTE YHCIIA:

(1)_5 u i 3,25 u (3v2) .

7
3. Pemmre ypaBHeHuE:

DV1I—x=3; 2)Vx+2=vV3—x; AHV1—x=x+1;

NHV2x+5— Vx+6=1.
4. Haiigute pyHkimio, oopaThyio kK pyHkiuu y = (x — 8)71, ykaxure e€ odnacts
OnpeJIeTIeHHs] U MHOKECTBO 3HAUCHUH.
5. Pemure HepaBeHcTBO VX + 4 > x + 4.
Bapuant 2

-1
1. Haiigute ob6nacts onpenenenus pynkuun y = (x2 —9)s,
2. M3o006pasuTe scku3 rpaguka GyHKIUH y = x°.
1) BbusicHuTE, Ha KaKUX TMPOMEKYTKAX (QYHKIIHSI BO3PACTALT.
2) CpaBHHTE YHnCIIA:
-6
1
%) -

(4,2)76 u I; (1)_6
1) Vx—2=4; 2)V5 —x=vVx—2; HVx+1=1-x;

3
3. Pemmre ypaBHeHue:

AHV3x+1— Vx+8=1.

4. Haiinure Gpynkiuro, obpatnyo k pynkuun y = 2(x + 6) 71, ykaxure eé 061acth
OTIpeieNIeHUs] © MHOKECTBO 3HAUEHUM.
5. Pemmre HepaBeHCTBO VX — 3 < x — 5.
Kiroun k KOHTpOJILHOM padore Ne 3

3ananue ‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘
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1)(=0;0) U (0; +0)

_1+8
Y =%

B -8;-:0;
ap]IiIaHT [—2;2] 2)>; > fO (—00: 0) U (0; +00) (—4;-3)
(—0;8) U (8; +o0)
1)(—o0;0) = E_ 6
Bapuaut | (—o0; —3) U (=3;3) 2)<; S 18; 3,5; Y=% (7: + o)
2 U (3; +o0) ' 0;8 (—0;0) U (0; +0) ’

(—o0; —=6) U (—6; +00)

3a BeinosiHeHue 3agaaus 1 BeicraBisgerca 0-1 Oamn

3a BeINONHEHKE 3afanus 2,4,5 BeicraBisercs 0-2 Oamia

3a BeIIONIHEHKE 3a0aHud 3 BeicTasiserca 0-4 0amna
Kputepun oneHuBaHus

OtmeTka S BBICTABISETCS TIPU YCIIOBHH, UTO CTYNEHT BBITOMHI 91-100% 1 nadpat 10-11 Garos.
OrmeTka 4 BBICTABISETCS TIPU YCIIOBHH, YTO CTYJIEHT BBITONMHIIT 76-90% 1 Habpat 8-9 Garios.
OrmeTka 3 BBICTAaBISIETCS TP YCIIOBHH, YTO CTYZICHT BHITONMHIIT 60-75% 1 Habpat 6-7 Garuios.
Ormerka 2 BBICTABIISETCS IPH YCIIOBUH, UTO CTYAEHT BhIOMHII MeHee 0-59 % 1 Habpan 0-5 Garios.
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Tema 3. Iloka3arenbHast PyHKIHSA.
KonTtpoabHnas padora Ne 4

Bapuanr 1
1. Pemwute ypaBHEHUE:

12—3x_ ) x x _
2 (3) =25 294 +2°-20=0.

X
2. Pemmre HEpaBEHCTBO G) > 1%.
x—y=4,

3. Pemmre cucremy ypaBHEHHIA {5x+y — 95

4. PemuTte HEpaBEHCTBO:
x—6 1 2 x2-1
1) (V5)'  <3; 2)(2) =1
5. Pemmre ypasuenne 77 + 37 = 27 4 3.2%,

Bapmuanr 2
1. Pemute ypaBHEHUE:
1) 0,1%7% =10; 2)9* —7-3"-18=0.
5
2. Pemmre HEepaBEHCTBO (1 E) <z
x+y—2
Pemute cucremy ypaBHeHUM { x5y _

4. PemuTte HEPaBEHCTBO:

) @375 2 (1%)962_4 <1.

5. Pemmnre ypasuenne 3°7° + 3* = 5.2~ 17.2%,

Kuarouu k KOHTpoJIbHOM padoTre Ned

3agaHue 1 2 3 4

Bapuant | 1 1., (—o0;—1) | (3:-1) (—0; 8);
1 3’ ’ ’ [—1;1]

Bapuant ] o ) (-12; +o0)
X 1:2 | (—eo;-1) | (2:0) o

3a BrInoIHEHKE 3agaHus 2 BeicTaBisgerca 0-1 Oamn

3a BemmonHeHue 3aaanud 1, 3, 4 BeicTaBisercs 0-2 Oamia

3a BBEINOJIHEHHE 3adaHus 5 BeIcTaBisiercs 0-3 Oamia
Kpurtepun oneHuBanus

OrmveTka S BBICTAaBISETCS IPU YCIIOBHH, YTO CTYIEHT BhIMOMHI 91-100% 1 Hadpat 10 Garos.
OrmveTka 4 BBICTABISETCA IPU YCIIOBHH, YTO CTYJIEHT BBIOMHII 76-90% 1 HaOpa 8-9 Gaos.
OrmveTka 3 BBICTAaBISETCA IPU YCIIOBHH, YTO CTYJIEHT BHITOMHIIT 60-75% 1 HaOpau 6-7 Oaruios.
OtmeTka 2 BBICTaBISETCS IPU YCIIOBHH, YTO CTYZIEHT BRIOMHII Meree 0-59 % 1 HaOpan 0-5 Garios.

87



Tema 4. Jlorapudmnueckass pyHkuus.
KonTtpoabHnas padora Ne 5

Bapuanr 1
1. Beluucnure:

1) log: 16; 2) 5l+loss 3, 3) log, 135 — log, 20 + 2 - log, 6.
2
2. B ogHOI cucTeMe KOOpIUHAT CXeMAaTHYECKH TOCTPOUTh Tpaduku GpyHkimii y = logix u
4
1 X
y=()-
3. CpaBHHTE YHKCIA log1% ulog: g.
2 2

4. Pemnre ypaHenune log,(2x—1) =2,
5. Pemure HepaBeHcTBo logi(x —5) > 1.

3
6. Pemnre ypasnenue log,(x — 2) + log,x = 3.
7.Pemmre ypasuenune loggx + log »x = 14.

8.Pemnte nepasenctso (log, x)2 —2-log,x <3.

Bapmuanr 2
1. Beruucnure:
1 1 2-log1 7
1) log32—7 ; 2) (5) 3 3) log, 56 + 2-log, 12 — log, 63 .
2. B oHO¥ cucTeMe KOOpAUHAT CXeMaTHYECKH MOCTPOUTh rpaduku pyaknuii y = log, x u

y = 4%,
3. CpaBHuTe yncIa logo’9 1% " log0’91 %
4. Pemnre ypanenue log,(2x + 3) = 3.
5. Pemure nepasenctso log (x —3) < 2.
6. Pemute ypasuenue log,(x — 8) + log,x = 2.
7.Pemnte ypaBuenue log -x + log,x = 10.

8.Peunte nepasenctso (log, x)’ =3 log,x < 4.

Kirouu k KOHTpoJIbHOM padoTe NeS

3amaHue 1 2 3 4 5 6 7 8
P 1 ]
Bapuant | | -4;15;5 “ > | 18 |(G5)| 4 | 64 ||3;27
| - 1]
Bapuant 2 -3;49;7 ﬂ < 30,5 2(2) 9 81 5 16

3a BeimoiHeHue 3a1anus 1 BeictaBisercs 0-3 Gamna

3a BeImoNHEHME 3aaanud 2, 3, 4, 5 BeicraBiasgeTrcsa 0-1 6amn

3a BeIMONHEHHE 3aaanus 6, 7, 8 BeicTaBisercd 0-2 Oamia

Kpurtepun oneHnBanus

OrmveTka S BBICTaBISETCS IPU YCIIOBHH, UTO CTYZIEHT BhITOMHII 91-100% 1 nadpan 12-13 Garos.
OrmveTka 4 BBICTaBISETCS IPU YCIIOBHH, YTO CTYJZIEHT BBIOMHI 76-90% 1 nabpan 10-116ar108B.
Otmerka 3 BBICTABIISICTCS TIPY YCITOBHH, UTO CTY/ICHT BhIormHuI 60-75% 1 Habpan 8-9 Garios.
OtmeTka 2 BBICTaBISETCS IIPU YCIIOBHH, YTO CTYZIEHT BhITOMHII Meree 0-59 % 1 HaOpar 0-7 Garios.
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MUHHUCTEPCTBO HAVKH U BBICIIET'O OEPA3OBAHMS POCCUNCKON ®EJEPALIMU
HabepexHoueTHUHCKUI HHCTUTYT ((puiuai) GeaepanrbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTeILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»

WnxeHepHO-3KOHOMUYECKUN KOJUIEHK

DoH/I OLIEHOYHBIX CPEACTB AJIA TEKYIIEer0o KOHTPOJIA yCIeBaeMOCTH
10 JUCHUILIHHE «MaTteMaTHKa»
Tema 5. AKCHOMBI CTepeoMeTPUH U MX NMpoCcTeine cJIeICTBUA
KonTtpoabnas padora Ne 6
Bapnanr 1

1. Bepmmasl 1omanoii ABCM He mpuHauiexat ofHOU 1iockocTr. Ha3oBuTE BCe MIOCKOCTH,
KOTOPBIE ONPENEIAIOTCS MPSIMBIMH, TPOXOJAIIMMH Yepe3 BepIInHbI JIoMaHoil ABCM, n
coJZiepKaT TOJIBKO OJTHO 3B€HO 3TOM JIOMaHOM.

2. Jlansl nBe muiockocTH o ¥ B ¥ Tpu Touku A, B, M, npuuém Touka M nmpuHa1exuT o0eum
IJIOCKOCTSIM, TOUKU A U B npuHaanexat coOoTBETCTBEHHO IJIOCKOCTAM o U . BolsicHuTe, NMeroT
71 001IKe TOYKU MI0ckocTh (ABM) 1 mitockocTs 7y, mpoxosias yepe3 JMHHUIO IepecedeHus
mIockocTel o u B u Touky E — cepenuny otpeska AB. Ecin umeror, To MoKaKuTe ux Ha
yeprexe. OOBSICHUTE CBOM OTBET.

3. lansl n1Ba tpeyronsHuka ABC u ABM, He nexaiue B oaHoM miockocTH. ITycts K — Touka
nepeceuenuss Menuad TpeyroabHuka ABC, T — cepenuna otpeska AC, P — cepennna otpeska
BM. Jlokaxwure, uto otpe3ok EK, rne E — mobas Touka otpeska TP, mpuHaaIeKuT MI0CKOCTH,
conepxkariet npsmyto BM u touky T.

Bapuant 2

1. B miockoctu o ganbl yetbipe Touku A, B, C, M HUKaKue TpU U3 KOTOPHIX HE IPUHAJIEHKAT
onHou npsiMoit. Touka K He npuHauiexxut miockocty o. HazoBuTe Bce MI0CKOCTH, KOTOPbIE
ONPEACIISAIOTCS MPSMBIMH, MPOXOASAIIMMU Yepe3 BepiurHbl JiomaHoii AKBCM, u coaepxar
TOJIBKO OJIHO 3B€HO 3TOU JIOMaHOIA.

2. JlaHbI ABE TUIOCKOCTH O ¥ B 1 Tpu Touku A, B, M, nmpuuém Touka M nmpuHaaIeKuT o0enm
riockocTsM. Touka A He PUHAIICKUT HU OJHON M3 HUX, TOUKa B MpHHAIEKUT TIOCKOCTH 3.
BrisicaHuTe, MeI0T 71 00111Ke TOYKHU TIOCKOCTh (ABM) 1 MIIOCKOCTS 7, MPOXOAdIIas uepe3
JUHUIO TIepeceYeHHsl INIOCKOCTeH o U B U coaeprkaiias Touky A. Eciiu UMEIOT, TO MOKaKUTE MX
Ha yepTexe. OObSICHUTE CBOM OTBET.

3. Man napamienorpamm ABDE c nentpom B Touke O u TpeyronsHuk ABC, He nexariye B
onHoit mnockoctu. [Iycts M — Touka nepecedenust menuan TpeyroibHuka ABC, T — cepenuna
orpeska AB, P — mo6as Touka otpeska OC. Hokaxure, yto npsmas CO u otpe3ok ZM, rae Z —
mobast Touka otpeska TP, mpuHaiexaT 0JHOH U TOH K€ TII0CKOCTH,

Kiroun k KOHTpOJILHOM padore Ne6

3amanue Bapmuanr 1 Bapuant 2
1 (ACM), (ABM) (KMC), (KMB), (KMA), (AKC)
2 ME AM
3 EK mpunannexur (BMT) ZM npunaanexur (COT)
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3a BrIioHeHue 3aganus 1 BeictaBisierca 0-2 Oamia
3a BrIONHEHKE 3amaHus 2 BeicTaBisgerca 0-1 Oamn
3a BrIIONIHEHKE 3aMaHus 3 BeicTaBiserca 0-2 Oamia

Kpurepun oueHnBaHus

OtmeTka S BBICTaBISETCA TP YCIIOBHH, YTO CTY/IEHT BHIOMHIIT 91-100% 1 Habpai 5 Garios.
OrmeTka 4 BBICTABISETCS TIPU YCIIOBHH, YTO CTYJIEHT BBITTOTHII 76-90% 1 Habpan 4 6amia.
OrmeTka 3 BBICTaBISETCS TPU YCIIOBHH, UTO CTYJIEHT BBITOMHIIT 60-75% 1 Habpa 2-3 Oara.
OrmeTka 2 BBICTaBISETCS TIPU YCIIOBHH, YTO CTYZIEHT BRITOMHI Meree 0-59 % u Habpar 0-1 Garios.

Tema 6. Ilapayie1bHOCTH NPSAMBIX U IVIOCKOCTEH.

KonTpoabHnas pabora Ne 7

Bapnanr 1

1.

[Tnockocts, mapamiensHas ctopoHe AC Tpeyronsauka ABC, nepecekaer cropony AB B
Touke A1, a cropony BC — B Touke Ci.

Haiigute A1C1 ,ecim AC =12 cm,

BA1:BA=1:3.

Hanbl yeteipe Touku A, B, C, D, He nexaniyue B 0JJHOM MIOCKOCTH, Touka E — cepennna
otpe3ka AD. Ha nygax AC u AB B3satsl cootBeTcTBeHHO Toukn C1 u B1 Tak, uto
ACI1:AC = 3:2, B npunaanexur otpe3ky AB1 u BB1=3cMm. YcranoBure, kak
pacnonosxensl npsimasi C1B1 u minockocts (CBD) B mpocTpaHCTBE, €CIU U3BECTHO, YTO
touka F — Touka nepeceyenus npsimbix B1E u BD — nenut otpe3ok BD B oTHOIIEHHH
1:3, cuuras ot Touku B.

Janwr Tpu napamienorpamma ABCD, ABB1A1, BCC1BI1, nexarnue B mI0CKOCTIX a, 3,
Y COOTBETCTBEHHO.

A) lokaxwuTe, uto npsamas OO1, KoTopast IpOXOIUT Yepe3 IIEHTPHI MapalIeIorpaMMOB
ABB1AI1 u BCC1B1cooTBeTCTBEHHO, MapaJljieibHA INIOCKOCTH 0.

b) CymectByeT nu kakas-HUOYIb Apyras MI0CKOCTh, OIpeeisieMas BepIInHAMU
JTAHHBIX TIapajuieIorpaMMOB, KOTopas napauienbHa npsimoid OO1? Ecnu cymiecTByer, TO
n3zobpasure e€ Ha yeprexe. OOBSICHUTE CBOM OTBET.

Bapuant 2

1.

[nockocte, napamienbHas cropoHe AC tpeyronsHuka ABC, nepecekaer cropony AB B
Touke A1, a cropony BC — B Touke Ci.

Haiitn AC, ecin A1C1= 3 cm,

BC:BCi1=4:1.

2. Mansl yetsipe Touku A, B, C, D, He nexaiue B 0JHOM MIOCKOCTH, Touka E — cepenuna

3.

orpe3ka AD. Ha nydax BC u BD B3sTbI coorBercTBeHHO ToukH C1 u D1 Tak, uto
BD1:BD= 5:4, C nmpunamnexut orpe3ky BC1 u CC1= 1,5 cm. YcraHoBure, Kak
pacnionoxxensl npsaMas C1D1 u nmnockocts (CAD) B npocTpaHcTBe, €CIIM U3BECTHO, YTO
touka F — Touka nepecedenus npsameix C1E u AC — nenut otpe3ok AC B OTHOIIEHUH
1:5, cunras ot Touku C.

Hansl Tpu napamnenorpamma ABCD, ADD1A1, DCC1D1, nexaiuue B MI0CKOCTSX a, 3,
Y COOTBETCTBEHHO.

A) okaxute, uto npsimas OO1, KkoTopasi IPOXOJUT Yepe3 LIEHTPHI MapajuieIorpaMMOB

ABB1A1 u ADD1AlcooTBeTcTBEHHO, MapaieabHa IOCKOCTH Y.

B) CYH_IGCTByeT JIn KaKaﬂ'HI/I6y,ZU:> Apyras MmiI0CKOCTb, OollpeacisaeMas BEpIIMHAMHA JaHHbIX

napajuiesIorpaMMoB, KoTopas napasuiensHa npsmoil OO1? Ecnu cymectByer, To
n3obOpasure e€ Ha uepTexe. OOBSICHUTE CBOM OTBET.

Kirouu K KOHTpOJILHOIM padore Ne7
‘ 3ananue ‘ Bapmuanr 1 Bapuant 2 ‘
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1 4 cMm 12 cm
napasuIebHbI MapaJuIebHbI

N

3a BeINONHEHKE 3afanus 1, 2 BeicTaBisercd 0-1 Gamn
3a BEIIOJIHEHHE 3adaHns 3 BeIcTaBistercsa 0-2 Oauia

Kpurtepun oueHuBaHusi
OtmeTka S BBICTABISETCA TPU YCIIOBHH, UTO CTYIEHT BhIOMHIUT 91-100% 1 Habpar 4 Gara.
OrmeTka 4 BBICTABISETCS TIPU YCIIOBHH, YTO CTYZIEHT BBITOMHII 76-90% 1 Habpan 3 6amia.
OrmeTka 3 BBICTAaBISETCS TIPU YCIIOBHH, YTO CTYZIEHT BRITOMHII 60-75% 1 Habpan 2 6amia.
Ormerka 2 BBICTABIISETCS IPH YCIIOBUH, UTO CTYAEHT BhIOMHII MeHee 0-59 % 1 Habpa 1 Oan.

Tema 7. IlepneHAUKYJISAPHOCTb NPAMBIX U IIJIOCKOCTEH.
KonTtpoabnas padora Ne 8

Bapnanr 1

1. Touka S He JIeXHT B TUIOCKOCTH TpsiMoyroibarka ABCD u paBHOymaneHa OT ero BepIivH.

HaiinuTe paccTosiHEE OT TOYKH S JI0 TUTOCKOCTH MPSIMOYTOJIBHUKA, €CJIA CTOPOHBI
MPSIMOYTOJIbHHUKA PaBHEI 6 U § cM, a SA =13 cMm.

2. Bepunna A tpeyronsauka ABC saBnsercs ocHoBaHueM nepneHaukyispa AD k
IJIOCKOCTH TpeyroiibHuKa. Jlokaxkure, uto ecimm £BDA=2CDA, To 2DBC=2DCB.

3. Touka, yaneHHast OT IVIOCKOCTH KBajJpaTa Ha 8 CM, paBHOYAAJIEHAa OT €ro CTOPOH.
[Inomane kBagpaTa paBHa 144 cm?. Haiiure paccTOsIHUE OT JaHHOM TOYKH JI0 CTOPOH
KBajpaTa.

4.
B

A O @

D
C

[Tnockocth o mpoxoauT yepe3 ocHoBanue AC paBHoOeapeHHOr0 TpeyroiabHuka ABC.

BO nepnenaukymsp k o, BD — BeicoTa TpeyrojabHHUKa (CM. PUCYHOK).

A) Jlokaxute nepneHaAuKynspHocTh npsmoit AC u mockoctu BDO.

b) Jokaxure neprneHauKyIsIpHOCTh TuiockocTet BCO u a.

B) Haiinure nepumerp ABC, eciu BO = 3 em, DO =7 cm, CO =4 cm.

Bapuant 2

1. Touka S He nEXHUT B MIIOCKOCTH NpssMoyronbHruka ABCD u paBHOyzmaneHa ot ero

BepinH. Haliute pacctosiHie OT TOKU S 10 BEPIIKH MPsIMOYTOJIbHUKA, €CITH

paccrosiHue ot Touku S 1o miockoctu ABC paBHo 24 cM, AB =12 cm, BC = 16 cm.

2. Bepmuna A tpeyronsauka ABC sBisieTcst ocHoBaHueM neprneHaukyspa AD k
II0CKOCTH TpeyroibHuka. Jlokaxkure, uto ecimu £DBA=2DCA, To 2DBC=2DCB.

3. Touka yganeHa oT KaXJI0i U3 CTOPOH KBajapaTa Ha 13 cm. Jluaronans kBajapata

paBHa 10\/? cm. Haiigure pacCTosAHUC OT JaHHOM TOYKHU J0 IJIOCKOCTH KBaapara.
4.
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[Tnockocts o mpoxoauT yepes kareT AC npsimoyroiasHoro Tpeyroiasuuka ABC (£C =
90°), BO nepneHIuKyYIISIp K 0 (CM. PHCYHOK).

A) lokaxute nepneHaukymnspHocTs npsmoit AC u mockoct BOC.
b) Jloxaxxurte nepneHANKYIIpHOCTH Tiockocteit BAO u a.

B) Haiigure nepumerp ABC, eciiu AC =12 cm, CO =4 cm, BO =3 cm.
Kirouu K KOHTPOJIbHOI padoTe Ne§

3amanue Bapwuanr 1 Bapwuant 2
1 12 cm 26 cM
Hcnonb30BaTh paBEHCTBO Hcnonb30BaTh paBEHCTBO
) TPEYrOJILHUKOB 110 CTOPOHE U TPEYrOJILHUKOB 110 CTOPOHE U IBYM
JIBYM yIJIaM U CBOMCTBO yrjaMm B CBOMCTBO paBHOOEIPEHHOIO
pPaBHOOEIPEHHOTO TPEYTOJIHHUKA. TpEyTOJIbHHKA.
3 10 cm 12 cm
A) UcnonmszoBats TTII u mpu3nak A) Ucnons3oBats TTII u mpu3Hak
MIEPIICHANKYISIPHOCTH TIPSIMON U MepIEeHANKYIISIPHOCTH TIPSIMOM 1
TIJIOCKOCTH; TIJIOCKOCTH;
4 b) Ucnonp3oBats TTII u mpusHak b) Ucnonb3oBats TTII u mpusHak
MIEPIICHANKYIISIPHOCTA OBYX MePIEHANKYISIPHOCTA JBYX
TJIIOCKOCTEH; IIOCKOCTEH;
B) 16 cm B) 30 cm

3a BeInonHenue 3amganud 1, 3 BeictaBistercs 0-1 6amr
3a BeInonHeHNE 3a1aHus 2 BeicTaBisiercs 0-2 Gama
3a BeInoHeHUE 3a1anus 4 BeicTaBisercs 0-5 0anios
Kpurtepun oneHuBaHus

OrmveTka S BBICTABIAETCA IPU YCIIOBHH, UTO CTYIEHT BBITOMHIT 91-100% 1 HaOpa 9 Garos.
Or™erka 4 BBICTABIISETCS IPH YCIIOBUH, UTO CTYACHT BBITOMHII 76-90% 1 Habpan 7-80asuioB.
Ormerka 3 BBICTABIISETCS TIPH YCIIOBUH, YTO CTYACHT BBITOMHII 60-75% 1 Habpait 5-6 Gasuios.
OrMerka 2 BBICTABIISIETCS TP YCIIOBUH, UTO CTYAEHT BhIOiHII Meree 0-59 % 1 Habpant 0-4 Garuia.
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MUHHUCTEPCTBO HAVKH U BBICIIET'O OEPA3OBAHMS POCCUNCKON ®EJEPALIMN
HabepexHoueTHUHCKUI HHCTUTYT ((puiuai) GeaepanrbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEJILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»

WnxeHepHO-3KOHOMUYECKUN KOJUIEHK

DoH/I OLICHOYHBIX CPEACTB ISl TEKYIIEero KOHTPOJIS YCIIeBaeMOCTH
10 JUCLUIIIIMHE «MaTtemMaTHnka
Tema 8. JlekapToBbI KOOPAMHATHI U BEKTOPbHI B MPOCTPAHCTBE.
KonTtpoabnas padora Ne 9

Bapnanr 1

1. Han tpeyronsuuk ABC c BepmimHamu
A(11;-2; -9), B(2; 6; -4), C(8; -6; -8).
A) Haiinute koopanHathl cepennnbl oTpesku BC.
b) Haiiaure koopauHaTsl u MOyIb BekTopa BC.
B) Haiinure Bextop AB + BC.

2. Jlanw Bextops! a(-3; 0; 4) u b(1; -2; 2).
A) Haiinure BekTOp € = %a — 3b.
B) Haiinure (@ + b) - (@ — b).
B) HaiinuTe KOCHHYC yIiIa MEX/Iy BEKTOpPaMH @ 1 b.

3. JoxkaxwuTe, uTo yeTbipexyroiabHuk ABCD — mapamienorpamm, u HaliuTe IIEHTP €ro
cummerpun, eciu A(-2; -4; 1), B(-5; -6; -1), C(4; 10; 3), D(7; 12; 5).

4. Yepes BepmuHy A K iockocTH kBagpata ABCD mposenen neprienaukynsap MA. Yrou
Mexy npsamoit MC u miockocts kBagpara paser 45%, a MA = 4+/2 cm. Haitaure
IIOLIa/Ib KBajpaTa.

5. IlnockocTh o u  mepecekaroTcs 1Mo npsamoi ¢. Yepes Touky M, nexarniyro Ha MpsMoH c,
B JIAaHHBIX IUIOCKOCTSAX MpoBeAeHbI 0Tpe3ku AM u BM, nepneHaukyispHbie NpsiMOH C.
Haiinure AM, ecniu AB = BM = 2 1M, a yros Mexy miockocTamu o 1 3 pasen 60°.

6. T'mnoreny3a AB paBHOOeApEHHOTO MPSAMOYTOJIbHOTO TpeyroiabHuka ABC nexur B
IJIOCKOCTH 0. Yron Mexay miockoctamu ABC u o pasen 45, a oproronansuas
npoekuus TpeyronbHuka ABC Ha MI0CKOCTh 00 UIMEET ILJI0IA b 16V2 cM2 Haiinure
paccrosiHue oT Touku C JI0 MIOCKOCTH 0.

Bapuanr 2

1. Jau tpeyronbpauk ABC ¢ Bepmunamu A(11; -2; -9), B(2; 6; -4), C(14; 2; -10).
A) Haiinute xoopauHathl cepenuHbl oTpe3ku BC.
b) Haiigute koopauHaThl M1 MOIYJb BEKTOpa BC.
B) Haiigure BexTop AB + BC.
2. Jlaus Bextopsr a(-2; -2; 1) u b(0; -4; 3).
A) Haiinure Bektop ¢ = 4a + %B.
B) Haiimure (@ + b) - (@—b).
B) HaiiiuTe KOCHHYC yriia MeXy BEKTOpaMH @ u b.
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3. Hoxaxwute, uro yetbipexyroipHuk ABCD — napannenorpamm, U HaliuTe LEHTP €ro
cummerpun, eciu A(-1; 4; 3), B(-3; 6; -5), C(3; 0; -5), D(5; -2; 3).
4. Yepes BepunHy A K miockoctu kBajapara ABCD nposenen nepnennukynsp MA.

Jlnaronans KBajpara paBeH 2v/2 cM, a npsamas MB HaKk/I0OHEHA K IITOCKOCTH KBAJpara
nox yriom 45°. Haiinure pacctrosHue oT TOYkH M /10 IIIOCKOCTH KBaJPara.

5. TInockocTs o 1 B mepecekaroTcs 1o npsmoi €. Yepes Touky M, Jiexanryro Ha npsiMou C, B
JAHHBIX IIJIOCKOCTAX MPOBeAEHbI 0Tpe3ku AM u BM, nepneHukynspHbie NpsMOH C.
Otpesku AM u AB pasubl. Halinure ux jussl, ecan BM = 4 1M, a yron mexny

mIockocTsaMu o 1 P pasen 60°.

6. Cropona AC paBHOCTOpOHHErO TpeyroyibHuka ABC JISKUT B INIOCKOCTH 0, a BepiinHa B
y/laJIeHa oT 3Toif mIockocTn Ha 3 cM. Yron mexy miockoctsvu ABC u o pasern 30°.
Haiigure nnomaas oproroHanbHOM npoekiuu TpeyrojibHrka ABC Ha miockocTs a.

Kiroun K KOHTPOJIbHOIT padoTe Ne9

3ananue Bapuanr 1 Bapuanr 2
1 A) (55 0; -6) A) (8;4;-7)
b) (6;125-4) u 14 b) (12;-4;-6) u 14
B) (-3, -4, 1) B) 3;4; -1)
2 A) ¢ (-45767-4) A) ¢ (B7-9375)
b) 16 b) - 16
1 11
B) 2 B) =
3 IIpu noka3arenbcTBe IIpu noxa3arenbcTBe
HCNOJb30BATh PABEHCTBO | MCIOJIb30BaTh PABEHCTBO
paccToOsIHUM U paccTosiHUi U
KOJLJIMHEAPHOCTh. KOJIJIMHEAPHOCTb.
(1;3;2) (1; 2;-1)
4 16 cm? 2 cm
5 2 1M 4 1M
6 4 cm 4 cm

3a BeInonHeHKe 3amanus 1, 2, 3 BeicTaBisiercs 0-3 O0aynIoB
3a BeInonHenue 3aganud 4, 5 BeictaBistercs 0-1 Oamn
3a BeINTONHEHKE 3a7anus 6 BeicTaBisiercs: 0-2 Oamia

Kputepun onennBanus

OrMerka 5 BBICTaBIISETCS TP YCIIOBUH, UTO CTYAEHT BhIOTHII 91-100% 1 Habpar 12-13 Garios.
Ormerxa 4 BBICTABIISETCS IPH YCIIOBUH, UTO CTYACHT BBIOMHII 76-90% 1 Habpat 10-116am10B.
Ormerka 3 BBICTABIISETCS IPH YCIIOBUH, YTO CTYACHT BRIOMHII 60-75% 1 Habpait 8-9 Garuios.
Ormerka 2 BBICTABIISETCS TIPH YCIIOBUH, UTO CTYAEHT BhIOMHII Meree 0-59 % 1 Habpan 0-7 Garuios.
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MUWHUCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMS POCCUNCKON ®EJEPALIMU
HabepexHoueTHUHCKUI HHCTUTYT ((puiuai) GeaepanrbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEJILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazanckuii (IIpuBoimkckuii) GenepanbHbIil YHUBEPCUTET

WnxeHepHO-3KOHOMUYECKUN KOJUIEHK

DOoH/I OLIEHOYHBIX CPEJCTB JAJIsl TEKYILIEro KOHTPOJISl YCIIeBAaeMOCTH
10 JUCLUIIIIMHE «MaTteMaTHnka

Tema 9. Tpuronomerpudeckue popmy.bl

KontpouabHas padora Ne 10
Bapmuanr 1
1. Boruucnure:

. 19
1) cos 765° ; 2) sin 7”
. 5
2. Bprauciaure SIN &« , eciau COS X = S —bmr <x< =51 .

3. YHpOCTI/ITe BBIPAKCHHUC!

1) sin (< +B) +sin (x —B); 2)
4. Pemute ypaBHEHHE:

1) 2 cos g =1+cosXx; 2) Sin(g— 3x) -cos2x — 1 =sin3x - cos (32—”— Zx) :

3
cos(n—oc)+cos(7n+oc)

1+2-cos(—)-sin(—«)

1,
5. Jlokaxkute TOXKAECTBO C0S4 X +1 = 551n4 «-(ctg «x —tg x) .

Bapuanrt 2
1. Brruucnure:
197

1) sin 765° ; 2) cos —
) -7 -5
2. Brprauciure €0S « , ecnu Sin < =0,3 u - <x< -

3. Ympocture BoIpakeHHE:

1) cos (< —f) — cos (x +); 2)

cos(3?n—oc)+cos(n+oc)

1+2-sin(o< - %)-cos(—oc) '
4. Pemute ypaBHEHHE:
1) 2 sin g =1-cCcosX, 2) Cos(%”+x) -cos3x —cos(m—x)-sin3x = —1.

5. Jlokaxwute ToxknectBo (tgoc +ctg «) - (1 —cos4 ) =4sin2 « .
Kiroun k koHTpOJILHOM padore Nel0

3amaHue 1 2 3 4 5
Bapuant |, /3 12 _ 1 1)x=n+4nk
1 D525 | - 3 Dsin2o 2)———— 2)x=4nk

Bapuant | V2.1

p | 1522); | —V091 | 12sinusing2) Dx=2nk

coS2a 2)X:7'E+21'[k

3a BrintonHenue 3aganus 1 BeictaBisgerca 0-3 Oaia
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3a BEINIONHEHUE 3afaHus 2, 3, 4, 5 BeicTaBisercs 0-1 Gamn
3a BEINIONHEHKE 3aAaHus 6, 7, 8 BeicTaBisgercsa 0-2 Oamia
Kpurtepun ouennBanus
OtMeTKa 5 BBICTABISICTCS TIPY YCITOBHH, YTO CTYEHT BhIorHkiT 91-100% 1 HaGpan 12-13 Garios.
Otmerka 4 BBICTABIISICTCS TIPY YCITOBHH, YTO CTY/ICHT BhIOHIIT 76-90% 1 HaOpan 10-1106arm10B.
OtmeTka 3 BBICTABISETCA P YCIIOBHH, YTO CTYIEHT BHIONMHIIT 60-75% 1 HaOpat 8-9 Garios.
OrmeTka 2 BBICTABISETCS TIPU YCIIOBHH, YTO CTYZIEHT BRITOMHII Meree 0-59 % 1 HaOpar 0-7 Garios.

Tema 10. Tpuronomerpnueckne ypaBHeHH s
KonrpoabHas padora Ne 11
Bapuanr 1
Pemure ypaBHeHus:

1. 25i11x+-\,E=D.
cns(£+£]+l=ﬂ.
2 4

sin? x—2cosx+2=0.
gin xcosx + 2gin‘ x = cog x

] . _
. Pemmure ypaBHeHue: 3gin® x — 45in xcosx + 5cos x = 2.

. Haliure KOpHU ypaBHEHHS * IPUHAJIEKAIIAE OTPE3KY
X

. Pemrure HepaBeHCTBO COS (5 + 2) >

. Pemure HepaBeHcTBO 4Sin%X — 8 Sin

V3,

. Ha xakoM u3 pHUCyHKOB MOKa3aHO pelIeHne HepaBeHCTBa: SiN X <7 :

1) 2) 3) 4)

= i =N W
NPANVANVANY

A

10. Berauciure:  arcsin (73) + 2arctg(-1).

O 0 NN UL AW N

xX—y=
sinx + cosy

IS

11. Pemmute cucremy: {

Bapuant 2
Pemure ypaBHeHus:

1. Zcosx+qf?:= 0.

sin (Zx—EJ+1=D.
2 3

sin 3x = cos3x [ﬂ; 4].
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3 cos x+3ginx-3=0.

4. 3sin’ x = 2sin xcosx + cos” x.

5sin’ x — 2 8in xcosx + COS X = 4.

gin 2x = \E COS2x

5. Pemure ypaBHEeHuE:

6. Haiinute KOpHM ypaBHEHUS
-1;6].

» IPUHAAJIEKAIINE OTPE3KY

. -2
7. Pemute HEPaBEHCTBO SiNn G — 3) < %_
8. Pemure HepaBeHCTBO 2 COS2X — 3 €OS X — 2> 0.

9. Ha kakOoM U3 pUCYHKOB MOKa3aHO PEIICHUE HEPABEHCTBA: COS X = ﬁ’?
1) 2) 3)
S IaN
SPANVANIZANY
2
10. Beruncmure: — arcsin (7) + 0,5arctg (-+/3 ).
11.P Ty
. FCIUTC CUCTEMY: {COSX —cosy = 2.
Kuarwouu k koHTpOJIbHOI padore Nell
3anan 1 2 3 4 5 6 7 8 9] 10 11
Bapuant X= x=21 | x X= ng +2 X= |m—6 2r—3 | 2 | 11w/ | Qu+2IIk;n+2
Bap;laHT = x=4 | x = x=4mk | x -3 |m-6 |3 47;/3 (n+21'[i<;n+27t

. s d P, J s d — —

3a BeInonHenue 3aganus 1 BeictaBisiercs 0-3 Oamia
3a BeIONIHEHKE 3amanud 2, 3, 4, 5 BeicraBigercsa 0-1 6amn
3a BeINONIHEHME 3amanus 6, 7, 8 BeIcTaBisiercs 0-2 Oamia

Kpurepun oneHuBanus
OrMerka 5 BBICTaBIISETCS TP YCIIOBUH, UTO CTYAEHT BhIOTHII 91-100% 1 Habpar 12-13 Garios.
Ormerxa 4 BBICTABIISETCS IPH YCIIOBUH, UTO CTYACHT BRIOMHII 76-90% 1 Habpat 10-116am10B.
Ormerka 3 BBICTABIISETCS IPH YCIIOBUH, UTO CTYACHT BRITOMHII 60-75% 1 Habpait 8-9 Gasuios.
OrmeTka 2 BBICTaBIISETCS TIPU YCIIOBHH, YTO CTYZIEHT BhITOMHII MeHee 0-59 % 1 HaOpan 0-7 Garios.
Tema 11. Tpuronomerpuyeckne QyHKIHH

KonTpoabHast paGora Ne 12
Bapuant 1
1. Halinute o6nacTh onpeieieHusl 1 MHOKECTBO 3HAUCHUI (QyHKIIUU y=2COSX.
2. BeisicauTe, SBIsIeTCS U QYHKIHS Y=SIN X — tg X 4€THOU, HEUETHOW WITH HE
SIBISICTCS. HU YETHOM, HU HEUETHOM.
3. M300pa3ute cxemaTuuecku rpaduk GyHKIUM Y= Sin X + 1 Ha oTpe3ke

B
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4. Haiinute HanOosIbllee ¥ HAMMEHbIIIee 3HaueHne QyHKIUH Y= 3 Sin X - COS X

+ 1.

5. IMoctpoiite rpaduk pynkuuu y= 0,5 cos X — 2. [Ipu kakux 3HaUYCHUSIX X

¢yHkuus Bo3pactaet? YObiBaeT?
6. HaliquTe HauMeHBIITUHN TTOJIOKUTENBHBIN eprol PyHKIuU Y = tg 3X.

Bapuant 2

1. Haiinute o6aacTh onpenesieHUs] U MHOXKECTBO 3HaUCHUHN ()YHKIIUU

y=0,5C0SX.

2. BelachuTe, sBasercs mu GyHKIUS Y=COS X — X? 4ETHOM, HEYETHOI

WJIM HE SIBISICTCS. HU YETHOM, HU HEUETHOM.
3. H3ob6paszute cxemarnuecku rpaduk QyHKIUU Y= COS X — | Ha

OTpE3KE [_Tn ; 27‘[] :

. 1
4. Hailigute HauOosbIlIee U HAUMEHbIIIEE 3HaUCHHE QYHKIINH Y = 3 cos?

1 .
X — Esmzx +1.

5. Tlocrpoiite rpaduk ¢pyakimu Y= 2 sin X + 1. [Ipr Kakux 3HAYCHUAX X

¢yHkius Bo3pactaet? YObiBaeT?

6. HaiinuTe HaMMEHBIIHK TOJOKUTEIBHBIN TIepro GyHKIMH Y = Ctg 3X.

Kirouu k KOHTpOJIbHOM padoTe Nel2

3anaHue 1 2 3 4 5 6
Bapuant 1 (O+2nk;2.n+2nk) — 3
[-2:2]
(0+27k;2n+27k)
Bapuant 2 [-0.5:0.5] ger /3

3a BeimonHeHue 3axanus 1 BeicTaBnsiercs 0-3 Gama

3a BeINONIHEHHE 3aanus 2, 3, 4, 5 BeictaBisgercs 0-1 0amn

3a BeINONIHEHME 3amanus 6, 7, 8 BeIcTaBisiercs 0-2 Oamia

Kpurepumn onenuBanus

OrMerka 5 BBICTaBIISETCS TP YCIIOBUH, UTO CTYAEHT BhIOTHII 91-100% 1 Habpar 12-13 Garios.
Ormerxa 4 BBICTABIISETCS IPH YCIIOBUH, UTO CTYACHT BBIOMHII 76-90% 1 Habpat 10-116am10B.
Ormerka 3 BBICTABIISETCS IPH YCIIOBUH, UTO CTYACHT BRITOMHII 60-75% 1 Habpait 8-9 Gasuios.
OrmeTka 2 BBICTaBISETCS IIPU YCIIOBHH, YTO CTYZIEHT BhITOMHMI MeHee 0-59 % 1 HaOpan 0-7 Garios.
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MUWHUCTEPCTBO HAVKH U BBICIIET'O OEPA3OBAHS POCCHUNCKON ®EJEPALIMU
HabepexHouenHUHCKUI HHCTUTYT ((puuan) GeaeparbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEJILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazauckuii (ITpuBomkckuil) dhenepanbHbIl yHUBEPCUTET»

NmxeHepHO-3KOHOMUYECKUN KOJIIEHK

DoH/I OLICHOYHBIX CPEACTB VISl TEKYLIEro KOHTPOJISl yCIIeBaeMOCTH
10 IMCUMIUIMHE «MaTtemaTuka
Tema 12. MHOrorpaHHMKH.

KonTtpoabnas padora Ne 13
[MPU3MA

Bapuanr 1

1. Otpe3ok AB mmHOM 12 cM J€XUT B OTHOM U3 TpaHEW IBYTPAHHOIO yria u
MePIEHINKYIISIPEH pedpy yriia, mpuyeM Touka A JISKUT Ha pebpe nByrpanHoro yria. Haiaure
JUIMHY TPOEKIUU oTpe3ka AB Ha BTOpyIo rpaHb, €ClId JBYIPaHHbIN yroi paBeH 60°.

2. OcHOBaHUE NPSIMOU MPU3MBI — IPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTeToM 12 cM 1
runoTeHy3ou 13 cm. Haiinure moHyIo MoBepXHOCTh MPU3MBI, €CJTU OOKOBas TpaHb,
coJieprKaliasi HEM3BECTHBIM KaTET OCHOBAHMS, SIBIISIETCSI KBAJIPATOM.

3. B ocHOBaHMU MPSIMOTO Mapajuieseuea JSKUT KBaapar. Jnaronane napaiieinenuneana
paBHa 0 1 00pa3yeT ¢ IIOCKOCTHI0 O0OKOBOM rpanu yroi o. Haimure:

a) OOKOBYIO TOBEPXHOCTD IMapajlieIeuIe/a;

0) IIoIIaib TMAarOHAILHOTO CEYCHUSI.

Bapuant 2

1. Otpe3ok AB nnuHoM 12 ¢M JI€XKUT B OJHOM W3 rpaHel IBYIPAHHOTO YIJIa, MPUYEM Touka A
JIKUT Ha peOpe AByrpaHHoro yria. Haliaure paccrosinue otpe3ka ot Touku B 10 BTopoii rpany,
€CJIM IBYI'paHHBIN yroj paBeH 30°.
2. OcHOBaHuE MPAMOI MPU3MBI — PaBHOOEAPEHHBIN TPEYTOJIbHHUK, B KOTOPOM BBICOTA,
MpOBeJIeHHas K OCHOBaHUIO, paBHA § cM. BricoTa mpusmsl paBHa 12 cM. Haiiaure nomnyro
MMOBEPXHOCTh MPHU3MBI, €CJIU OOKOBas I'paHb, COJEpIKaIIasi OCHOBAHUE TPEYTOJIbHHKA, - KBAApaT.
3. B npaBuiIbHOM Y€THIPEXYTOJbHOM MpU3Me TruaroHais 00KoBoi rpanu paBHa d. J[naronann
MPU3MBI 00pa3yeT ¢ MIOCKOCThI0 OOKOBOI rpanu yroi o. Haiinure:
a) OOKOBYIO MOBEPXHOCTH MPU3MBI;
0) ronaab TUaroHaIbHOTO CEUEHUSI.

Kioun Kk koHTpoIbHOM padoTe Nel3

3amanue | 1 | 2 3

Bapuant 6 | 150 | SGok =4 *d?* Sina * \Cos2a,
1 cM | om? Sceu ==2 * d2* VCos2a.

Bapga‘” 66‘1{43 ‘C‘ﬁ? SGok=atN(3/2) Saccia;=a*V3/4
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Kpurtepun ouennBanus

OrmeTKa 5 BBICTaBISIETCS TIPH YCIIOBUH, YTO CTy/IeHT BhIonHiT 91-100% - perman Bee Tpw 3a1a4u .

OrmeTka 4 BBICTABISIETCS TIPH YCIIOBUH, YTO CTY/ICHT BBIONHIIT 76-90% - perimit Tpu 3a/1a4i, HO B
TPETHEN 3a1a4€ PABILHO BBITIONHII WK ITYHKT A WM ITyHKT b.

OrmeTKa 3 BBICTABISIETCS TIPH YCIIOBUH, YTO CTYZICHT BhIOMHIIT 60-75% - permut 2 u3 3 3a/1a4.

OrmeTKa 2 BBICTABISIETCS TIPH YCIIOBUH, YTO CTY/ICHT BhIOHIIT MeHee 0-59 % - permvin 1 3anady 1 MeHee.
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KonTpoabsnas padora Ne 14
[MNPAMUNIA
Bapuanrt 1

1. CropoHa OCHOBaHHs TNpPaBHJIBHOW YETHIPEXYroJbHOW NHpaMHUAbI paBHa 4 cM, a
anodema 00pasyer ¢ II0CKOCThIO ocHOBaHwus yrou 60°. Haiimure:

a) BBICOTY MUPaMU/IbL;

0) OOKOBYIO TIOBEPXHOCTh TUPAMU/IHI.

2. OcHOBaHUE MUPAMUIBI — MPABMWIBHBIA TPEYroJdbHHUK. [IBe OOKOBBIE TpPaHH MHUPAMU/IbI
NEePIEHANKYIISIPHBI TUNIOCKOCTH OCHOBAHHMSI, @ TPEThs — HAKIIOHEHA K HEl moj yrioM o. BeicoTa
nupamuipl pasHa H. Haiinure nosHyro MoBEpXHOCTh MIUPAMUIBI.

3. boxoBble pebOpa TpeyrojJpHOW NHPaMHIBI B3aUMHO MEPIEHAWKYISPHBI W DPaBHBL.
BokoBas moBepxHOCTh MUpaMuabl paBHa S. Haiimure ruromaas OCHOBAHHS TUPAMUIBI.

Bapuanr 2

1. BbicoTa mpaBWJIBHOIN YeTHIPEXYroJIbHOM NHMpamMuabl paBHa 4 cM, a ee amodema
obOpasyer c BbicoTol yrou 45°. Haitnure:

a) IJIOIIaJb OCHOBAHUS MUPAMUJIbI;

0) OOKOBYIO TOBEPXHOCTH MMUPAMU/IBI.

2. OcHOBaHME MUPAMUJIBl — MPABHIbHBIN TPEYroJbHUK CO CTOPOHOH a. /[Be GokoBbIE
IpaHy MUPAMUJIBI IEPIEHANKYISIPHBI JIOCKOCTH OCHOBAHUS, a TPEThsl — HAKJIOHEHA K HEeH Moj
yriioM o. HaliguTe noaHyro NoBEpXHOCTh TUPaAMUIBI.

3. BokoBeie pebpa TPeyroJbHOW MUPAMUIBI PABHBI, a MNIOCKUE YIJIBbI TIPU €€ BEPIIUHE —
npsimbie. [lmomane ocHoBaHusi mupamuabl paBHa Q. Haligute OOKOBYIO TOBEPXHOCTH
MMAPAMHU/IBI.

Kuarwouu k koHTpOJIbHOMH padoTe Nel4

3anaHue 1 2 3
S=1/4
. *al
Bapuanrt 22? h? £ose + 'ZSLTl(Z + 1) § gr/fa
1 ar | V3tga)? sina e
*ah2
BapuaHT (;61:[12 h? (cosa + 'ZSiTl(Z + 1) ov3
2 | eavz | V3(tg@? sina

Kpurepumn onenuBanus

OtmeTKa 5 BBICTaBISIETCS TPU YCIIOBUH, YTO CTy/IeHT BbIonHiT 91-100% - permn Bee Tpu 3a1a4u .

OrmeTka 4 BBICTaBISIETCS TIPU YCIIOBUH, YTO CTY/ICHT BBINOMHIIT 76-90% - perimit Tpu 3a/1a4i, HO B IEPBOI
3a71a4e MPABIILHO BBITIONHIUT WM ITYHKT A WM IyHKT b.

OrmeTka 3 BBICTaBIIAETCS IPU YCIIOBHH, UTO CTY/IEHT BbINOIHWI 60-75% - pertmn 2 u3 3 3a71a4.

Or™eTka 2 BBICTABJIAETCS IPU YCIIOBHH, UTO CTY/IEHT BbINOIHWI MeHee 0-59 % - pernn 1 3a1auy 1 MeHee.
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Tema 13. Tesna Bpanienus.

KonTpoabnas padora Ne 15
TEJIA BPAILIIEHUA

Bapuanr 1

1. Paguyc mapa paBen 17 cm. Haligute miomaap cedeHus mapa, YAaJ€HHOTO OT €ro
eHTpa Ha 15 cm.

2. luametp ocHoBanus muimHapa paseH 10 cMm. Ha paccrosiauu 3 cMm OT ocu nuianHApa
MIPOBEICHO CEUYEHUE, MapalIeIbHOE OCH U IMeroliee (opMy KBaapara.

Haiinure: a) miomaas JAHHOTO CEYCHUS,

0) IIoIIa b 0CEBOTO CEUCHUSI.

3. Bricota koHyca paBHa H u cocraBnsier ¢ obpasyroieit konyca yrou o. Haiaure:

a) IUIOIIAJb CEYEHHs, MPOBEIECHHOTO Yepe3 CEepeAMHY BBICOTHI KOHYca NapauleIbHO
IJIOCKOCTH OCHOBAHMUS;

0) myoImaae CeYeHHs, MPOBEACHHOTO 4Yepe3 JBE 00pa3yrolIre, Yrojd MEXKIY KOTOPHIMU
paBeH f.

Bapwnanr 2

1. Paguyc cdeprl paBen 15 cm. Haiinure AmuHy OKpY>KHOCTH CEUEHUSs, YJAIEHHOTO OT
nenTpa ceps Ha 12 cMm.

2. Pagnyc ocHOBaHUS IIUJIMH/PA, OCEBOE CEYEHUE KOTOPOTO — KBajpaT, paseH 10 cm. Ha
paccTosiHUU § CM OT OCH IIUJIMH/Ipa MIPOBEAECHO CEYEHHE, MapauiebHoe ocu. Haiiaure:

a) TUTOIIAJbh OCEBOTO CEUCHUS;

0) IIoNIaab TaHHOTO CEYCHHUSI.

3. Xopaa OCHOBAaHMS KOHyCa paBHA a M BHJIHA M3 LIEHTPA OCHOBAHHUS IOJ YIJIOM O.
Hatigure:

a) IUIOIAJbh CEYEHHs, MPOBEIECHHOTO uepe3 CEepeMHY BBICOTHI KOHYca MNapauieIbHO
IIJIOCKOCTH OCHOBAHMUS;

0) miuomaab CeueHus, MPOBEACHHOTO Yepe3 JaHHYI0 XOpJy W BEpIIMHY KOHYCa, €Cld
oOpa3yroias, MpoxosIiasi yuepe3 KOHELl XOP/bl, COCTABIISET C XOpJOH yrou f3.

Kurouu k KoHTpOJIbHOMH padoTe Ne 15

3agaHue 1 2 3
BapfaHT 64m | 64cm2;80em? | 0,25mhtg2R
BapuanTt 400 cm?; )

2 18n 240 ert? a’tg p/4

Kpurtepun oneHuBanus

Or™eTka 5 BBICTaBIIAETCS MPU YCIIOBHH, UTO CTY/IeHT BbINOIHWI 91-100% - pertm Bee Tpu 3a1a4 .

Or™eTka 4 BBICTaBIIAETCS IPU YCTIOBHH, UTO CTY/IEHT BbINOIHWI 76-90% - permi Tpy 3a71a4u, HO B OJTHOM
3a71a4e JIOIyILeHa OLOKa.

OrmeTka 3 BBICTaBIIAETCS IPU YCIIOBHH, UTO CTY/IEHT BbINOIHWI 60-75% - pertmn 2 u3 3 3a71a4.

OrmeTKa 2 BBICTABISETCS TIPH YCIIOBUH, YTO CTyZIEHT BbINomHIT Menee 0-59 % - perin 1 3anady 1 MeHee.
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Tema 14. O0bEMBbI MHOTOTPAHHHMKOB.

KonTtpoabsnas padora Ne 16
OBBEMbI MHOI'OI'PAHHUKOB

Bapuanr 1

1. OcHoBaHue MpsMOW MPHU3MbI — NPSAMOYIOJIbHBIM TPEYroJbHUK C KaTeTaMu 3 U 4 cM.
JnaroHasip OOKOBOM IpaHH, COJEprKalllell TMIOTEHY3y TpeyrojpHuka, paBHa 13 cm. Haiinure
00BEM MTPHU3MBI.

2. Anodema mTpaBWIBHOW YETHIPEXYTOJbHOW mHpamuael paBHa L u oOpasyer c
TUIOCKOCTHIO OCHOBAHMUS TUPAaMUIBI yrod o. Haiinure o0beM mupaMuibl.

3. OcHoBaHMe NMUpaMHUAbl — NPSIMOYTOJIBHUK C YIioM Mexay auaroHaisssmu 120°. Bcee
GOKOBBIC peOpa MHPAMHEI PaBHBI 3V2 CM M HAKIOHEHBI K TIOCKOCTH OCHOBAHHS TIOJ YIJIOM
45°. Haiinute 00beM NMUpaMU/IbI.

Bapuanr 2

1. OcHoBaHMe TPSMOM MPHU3MBI — paBHOOEAPEHHBIH TPEYroJbHUK, B KOTOPOM OOKOBast
CTOpOHA paBHA 5 CM, a BBICOTA, TPOBEJCHHAS K OCHOBaHMIO, - 4 cM. /lnaronans OOKOBOM rpaHH,
coJiepKalreil OCHOBaHHe TpeyroybHuKa, paBHa 10 cm. Halimute o6beM pu3MBl.

2. bokoBoe peOpo MpaBUILHON UYETHIPEXYrOJbHON MUpamMHAbl paBHO L M HaKIOHEHO K
IJIOCKOCTH OCHOBAHUS MUpaMubl o1 yrioMm o. Haiinure o6bem nupaMupl.

3. OcHoBaHMe mupamMuabl — poMO ¢ OOJBIION AUaroHai bio 12 cM u ocTpeiM yriom 60°.
Bce nByrpanHbie yriibl mpu OCHOBaHHMM TMHpaMuibl paBHBI 45°. Halimute o0beM NHUpaMUIIBL.

Kuarouu k KoHTpOJIbHOM padoTe Nel6

3aganue 1 2 3
Bapuaut 12 4.3L%cosasina

pl cm® cm® 9V3
Bap;’aHT 0953 3v3cos2asinal 34 | 432

Kputepun onennBanus

OtmeTKa 5 BBICTaBISIETCS TPU YCIIOBUH, YTO CTy/IeHT BbIonHiT 91-100% - permn Bee Tpu 3a1a4u .

OrmeTka 4 BBICTaBISIETCS TPU YCIIOBUH, YTO CTY/ICHT BBINOMHIIT 76-90% - perimit Tpu 3a/1a4i, HO B IEPBOI
3a/1a4e MPaBIJILHO BBITIOHIIT WM IyHKT A WM ITYHKT b.

OrmeTka 3 BBICTABISIETCS TPU YCIIOBUH, YTO CTYZIEHT BbINOMHII 60-75% - permin 2 u3 3 3a71au.

Or™eTka 2 BBICTABJIAETCS IPU YCIIOBHH, UTO CTY/IEHT BbIOIHWI MeHee 0-59 % - pernn 1 3a1auy 1 MeHee.
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Tema 16. O0bEMBI 1 TOBEPXHOCTH TeJI BPALLCHHS.

KonTtpoabHnas pabora Ne 17
OBBEMbI 1 ITOBEPXHOCTHU TEJI BPAIIEHW A

Bapuanrt 1

1. Ha paccTosHnHI 4 cM OT LIGHTpa IIapa IPOBEICHO CEUCHHE, THaMETp KOTOporo paseH 4V5 cu.
Haiigure niomaap noBepxXHOCTH U 00bEM 1IapA.

2. Xopaa HIDKHETO OCHOBAHMS IMJIMHJpA PaBHA a M BHIHA W3 IIEHTPa 3TOTO OCHOBAHHS MO
yriaoMm o. Haiinure 00beM HMIMHIpA, €CITU OTPE30K, COSAUHSIONINNA IEHTP BEPXHETO OCHOBAHHS
C OJIHMM M3 KOHIIOB JAaHHOM XOP/Ibl, 00pa3yeT ¢ MIOCKOCThIO OCHOBAHUS yroJi [3.

3. IlpAMOYrosbHBIM TpPEYrojJbHUK C KaTeTOM 3 CM M MpOTHUBOJSKaUUM emy yriaom 30°
BpalaeTcs BOKPYT JaHHOTO KareTa. HaiiuTe MoJHYI0 MOBEPXHOCTH TeJa BpaIleHHsI.

Bapuanr 2

1. ImameTp cedeHMs miapa, YAAJIEHHOIO OT LEHTpa IIapa Ha V5 oM, paBeH 4 cm. Haiinure
IJI0LIa/1b MOBEPXHOCTU U 00BEM I1apa.

2. Xoplia HIKHEr0 OCHOBaHUS LIMJIMHApPA paBHA a U BUJHA W3 LIEHTPa 3TOr0 OCHOBAHUS MOJ
yriaom o. Haiigure GOKOBYIO MOBEPXHOCTh LWIMHJIPA, €CIM OTPE30K, COCAUHSAIOUIMN IIEHTP
BEPXHEr0 OCHOBAHHUS C CEPEIUMHON XOP/bl, 00pa3yeT ¢ IMI0CKOCThI0 OCHOBAHUS yrod f3.

3. IIpsAMOYroJIbHBI TPEYrOJbHUK C KATETOM 2V3 cm u npuiexamuM K Hemy yriaom 60°
BpalaeTcsi BOKpYr BTOporo karera. Haliaure o0bem Tema BpamnieHusl.

Kuarouu k KoHTpOJIbHOM padoTe Nel7

3aganue 1 2 3
Bap{IaHT 144:288 na’tgh/Ssin(a/p) 27n+183n
Bapua 5 5

PR | 36m36m | b sin @ /a? + 4b% cos? @ 24m

Kputepun onennBanus

OtmeTka 5 BBICTaBIISETCS TPH YCIIOBUH, UTO CTY/IeHT BhIoyHII 91-100% - permmn Bee Tpy 3a1a4u

OrmeTka 4 BBICTaBISIETCS TPU YCIIOBUH, YTO CTY/ICHT BBINOMHIIT 76-90% - perimit Tpy 3a/1a4, HO B IEPBOI
3a/1a4e MpaBIILHO OTBETUIT HA OJTHY YacTh BOTIPOCA.

OrmeTka 3 BBICTABISIETCS TPU YCIIOBUM, YTO CTYZIEHT BbINOHIT 60-75% - permit 2 u3 3 3a71au.

OrMeTka 2 BBICTABJIAETCS IPU YCIIOBHH, UTO CTY/IEHT BbIOIHWI MeHee 0-59 % - pernin 1 3a1auy u MeHee.
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MMWHUCTEPCTBO HAVKH U BBICIIET'O OFPA3OBAHUS POCCUNMCKON ®EJEPALIMN
HabepexHoueTHUHCKUI HHCTUTYT ((puiuai) GeaepanrbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEJILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»

WnxeHepHO-3KOHOMUYECKUN KOJUIEHK

DoH/I OLICHOYHBIX CPEACTB IJIf TEKYLIero KOHTPOJISl YCIIeBAeMOCTH
1o Jucuuiuinae «MaTemaThKa
Tema 16. IIponzBoaHasi u e€ reoMeTpruUecKHii CMBICJI.
KonTpoabHnas padora Ne 18

Bapmuanr 1

1. Haiinute npou3BOAHYIO (DYHKITUU:

6
2) 3x2—xi' 2) (§+7); 3)e* - cosx; 4)

2x
sinx’
2. Haitnute 3Hauenne nponspoaHon pyrkmmm f(x) = 1 — 6 /x B
TOUKE X, = 8.
3. BanuiuTe ypaBHEHHE KacaTeabHOM K rpaduky dyukimu f(x) =
sinx — 3x + 2 B Touke X, = 0.
4. Haitnure 3Ha4€HHUS X, IPU KOTOPHIX 3HAYEHUS IPOU3BOIHOM

byukunn  f(x) = xx;+13
5. Haiiaute Touku rpaduxa Gysxmuu f(x) = x3—3x2 B
KOTOPBIX KacaTelbHast K HEMy MapajurelibHa OCH aOCIIuCC.
6. Haiigure npousBoanyo pyukmun F(x) = logs(sinx) .

31

ITOJIOKUTCJIIbHBI.

Bapuant 2

1. Haiinute npon3BogHYIO (DYHKITUH:
1) 2x3— L1 2) (4-3x%)% 3)e*-sinx; 4)

x2’

3x

cosx’

g y 1
2. Haitnure 3HaueHue mpon3BoaHoi Gpyukmuu f(x) = 2 — =B

1
TOYKE X, — Z

3. 3anummre ypaBHeHHE KacaTeabHOH K rpaduky GpyHkiwn f(x) =
4 x — sinx + 1 B Touke X, = 0.
4. Haiinute 3Ha4€HUA X, TPU KOTOPBIX 3HAYCHUS ITPOU3BOIHOMN

dymawn f(x) = -

x OTpUIATCIbHBI.
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5. Haiinure Touku rpaduxa pynkmmu f(x) = x3 +3x% B
KOTOPBIX KacaTellbHasl K HeMy TapajuiesibHa OcH abCIHcC.
6. Haiinure mpomssoanyio ¢pyukmuu F(x) = cos(log, x) .

Kuarouu k koHTpOJILHOM padoTe Nel8

3ananue | Bapuant 1 Bapuant 2
el 12742 2
o - = r* —18(4 — 3z)°
1 " sin (z) + €” cos ()
" sin (x) + €” cos (z) 3*sin(z) 3% log(3)
27log(2) 2% cos(z) cos? () cos (x)
2 -028(z)  sin’(z) 4
3 Y=2-2X Y=3x-1
4 (-3;1) (-90;0) m (2;400)
5 (0;0) m (2;2) (0,0) m (2;2)
6 cosx/(sinxIng) -sin(log2x)(1/(xIn2)

Kputepumn onennBanus

Otmerka 5 BBICTaBISETCS TPH YCIIOBUH, UTO CTY/IeHT BhIoyHWI 91-100% - 19-20 Gaymios.
OtmeTka 4 BBICTaBISETCS TIPH YCIIOBUH, UTO CTY/ICHT BhINOHWIT 76-90% - 15-18 Gaywios.

Otmerka 3 BBICTaBISIETCS TIPH YCIIOBUH, UTO CTY/ICHT BBINOHWI 60-75% - 12-14 Gaymios.

OtmeTKa 2 BBICTaBISIETCS IPU YCIIOBUM, YTO CTYZIEHT BbINosHI MeHee 0-59 % 11 Gaio u MeHee.

Tema 17. IlpuMeHeHHe NPOU3BOIHOM K HUCCIEI0BAHNIO PYHKIUM.
KonTpoasHnas padora Ne 19

Bapuanr 1

1.
2.

3.

Haiiure cranuonapasle Touku Gyukmun f(x) = x3 — 2x% +x + 3.
Hatinmure sxcTpeMyMbl G yHKITUU:

1) f(x)= x3—-2x24+x+3;2) f(x) = e*-(2x — 3).

Haiiute IpoMeKyTKH Bo3pacTanus U yobBanus gynkiuu f(x) = x3 —
2x% +x+3.

4. Tloctpoiite rpapux dysxmuu f(x) = x3 —2x% + x+ 3 Ha oTpeske
[-1;2].
5. HaiinuTe HauGonblee n HauMeHbllee 3Hadenus pynkuun f(x) = x3 —
3
2x°> +x+3 mHa OTpE3KE [0; E] .
6. Cpenu mpsMOyTrOJTBHUKOB, CYMMa JUIMH TPEX CTOPOH KOTOPBIX paBHa 20,
HaWJIUTe NMPSAMOYTOJIbHUK HauOOIbIIEH TIIOMIA/IHN.
I3 2
x(t) = =t7 — 3t + 2«
7. MaTepI/IaHLHaH TOYKa ABUKCTCA Hp}IMOJII/IHCfIHO 10 3aKOHY 2
(r;[e X— pacCcTosIHUC OT TOYKH OTCUCTa B MCETpaAX, t— BpeMs B CCKyHIAX,

M3MEPEHHOE C Havaia JBwkeHus ). Haliaure ee ckopocTh B (M/C) B MOMEHT BPEMEHH
t=6c¢.
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Bapwnant 2

1.
2.

3.

Haitnute cranmonapusie Toukyu Gyakuuu f(x) = x3 — x2 —x +2 .
HaiiguTe s3xcTpeMyMbl () yHKINN

1) fx)=x3—x2—x+2;2)f(x) = (5—4x)-e*.

Haiinute uHTepBanbl Bo3pacTanus ¥ yowbiBanus Qynkuuu f(x) = x3 —
x%—x+ 2.

4. Toctpoiite rpapux Qynxuun f(x) = x3— x> —x+2 Ha oTpeske
[—1;2].
5. Haiigute HaubGonbliee U HauMeHblIee 3HayeHus pyukimu f(x) = x3 —
3
x? —x + 2 Haorpeske [—1;51.
6. Haitnute poMO ¢ HaubosbIIeH TIIOMIAABIO, €CIU U3BECTHO, YTO CyMMa
JUTMH €ro auaroHanei pasHa 10.
7. MarepuanbHas TOYKa JBUKETCS IIPSIMOJIMHEVHO o 3aKOHY
_ A4 3
X(f) =1 +6 +5t+23(1“)1€ X — PacCTOSIHME OT TOYKH OTCUETa B METpax,
t — BpeMs B ceKyHAaX, M3MEPEHHOE C Hauajia JBWKeHus). Halimure ee ckopocTh B
(M/c) B MOMeHT Bpemern [ = 3.
Kiroun k KoHTpO/ILHOM padore Nel9
3ananue | Bapuant 1 Bapuant 2
1 1/3;1 e
2 1)Max =1/3, min=1 2)min=0,5 1)Max =-1/3, min=1 2)max=0,25
3 1(-00;1/3) m (1;+0)  [(1/3;1) 1(-00;-1/3) m (1;+00)  [(-1/3;1)
4
5 Hawub npu x=3/2 y=27.8  naum npu x=0 u Xx=-1 y=3 a6 npn x=-1.3y=25 | manm npu x=1 n x=-1y=1
6 5 1 10 npAMOYTOJIbHUK a=5% \/’2 /2 KBAIPAT
7 60 59

Kputepun onennBanus

OrMeTka 5 BBICTaBIIAETCS IPU YCIIOBHH, UTO CTY/IEHT BbINoHWI 91-100% - 19-20 Gasuios.
OrmeTka 4 BbICTaBIIAETCS IPU YCIIOBHH, UTO CTY/IEHT BbINOIHWI 76-90% - 15-18 GaoB.

OrMeTka 3 BBICTaBIIAETCS IPU YCIIOBHH, UTO CTY/IEHT BbINOIHWI 60-75% - 12-14 GanoB.

Or™eTka 2 BBICTaBJIAETCS IPU YCIIOBHH, UTO CTY/IEHT BbINOIHWI MeHee 0-59 % 11 GanioB 1 MeHee.
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MUWHUCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMS POCCUNCKON ®EJEPALIMU
HabepexHoueTHUHCKUI HHCTHTYT (puiuai) ¢penepaabHOro rocy1apcTBEHHOTO
aBTOHOMHOT'0 00Pa30BaTEIbHOIO YUPEXKACHHS BBICIIEro 0Opa3oBaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»
WnxeHepHO-3KOHOMUYECKUN KOJUIEHK

DOoH/I OLIEHOYHBIX CPEJCTB JAJIsl TEKYILIEro KOHTPOJISl YCIIeBAaeMOCTH
10 JUCLUIIIIMHE «MaTteMaTHuKa

Tema 18. UurterpaJ.

KonTtpoabHnas padora Ne 20

Bapmuanr 1
1. Joxaxwute, uto pynkuus F(x) = 3x + sinx — e?*  gsnsercs nepBooOpasHOit
Gynxmn  f(x) = 3 + cosx — 2 e?* Ha Bceli UMCIOBOI IPAMOIA.

2. Haiimmre mepsoo6pasayio F pyrkmun f(x) = 2+/x, rpaduk KoTOpoit MPOXOUT
yepes TOUKY A(O ; %) .
3. Beruucnure miomans GUTYpsl , H300pKEHHOW HA PUCYHKE

x+ 2

i |

4. Haiinure momanas GUrypsl, OrpaHHYCHHON TIpsiMoit y = 1 — 2xu rpadukom
Qynxuun y = x2 — 5x — 3.
5. Bbruucnure:

(x* +2x)dx; 4) |cos xdx.

O e | N

4 0
1) [2x°dx;  2) [(3x —4x+2)dx; 3)
1 -1

m}»—"—“'w“_‘

6. Beranciure 00b6EM Te1a, 00pa30BaHHOTO BpalleHHUEM (UTYpPhI, OTPaHHYCHHON
auHMAMHE Y= VX, X=4, X=9, y=2.
Bapmuanr 2
1. Jloxaxute, uto pynkuus F(x) = e3* 4+ cosx + x sBIseTcs NepBooOpasHON
dynxiuu f(x) =3 e3* —sinx + 1 Ha Bcelt YUCIIOBO# MPAMOIA.
2. Haiinure nepsoo6pasnyio F dynximu f(x) = —33/x, rpadux KoTOpOit IPOXOAUT
4yepe3 TOUKy A (0 ; %)
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3. Beruucnure miomane GuUrypsl, n300paxxEHHON Ha PUCYHKE.

Uy "
gl Y=== t 6%=9
3+
2T F
1+

4. Haiinure momanps GUrypsl, OrpaHIYeHHON IpsIMON Y = 3 — 2X U rpa@uKoM
Gynxkuun y = x2 + 3x — 3.

5. Beruucnure:

T

2
(B3x® —2x)dx;  4) Isin XX .

1)j:x2dx; 2) j’(x2 +4x-dx; 3)

2

w}m'—'w""

3
6. Borunicnute 00b€M Tena, 00pa3oBaHHOTO BpallleHueM (Urypbl, OrpaHUYeHHON
auaMaME Y= v/x, X=1, X=9, y=1.

Kiaroun k koHTpobHOM padore Ne 20

3amaHue 1 2 3 4 5 6

2342

Bapuant 1 ABII F(x):ﬂx e+l 4/3 20E 8
3 8 6

2322

Bapuasr 2 9543 s | 572 ’
HaHT SIBII. -z - —
P 1Ty 6

3a BeInonHEeHNe 3a1aHus 5 BeicTaBnsiercs 0-4 Gama
Kputepun onennBanus
OrmveTka S BBICTABIAETCA P YCIIOBHH, YTO CTYIEHT BBIOMHIIT 91-100% 1 HaOpat 9 Gaos.
Or™erka 4 BBICTABIISETCS IPH YCIIOBUH, UTO CTYACHT BBITOMHII 76-90% 1 HaOpan7-8 Gasuios.
Ormerka 3 BBICTABIISETCS IPH YCIIOBUH, UTO CTYACHT BRIOMHII 60-75% 1 Habpait 5-6 Gasuios.
OrMerka 2 BBICTABIISETCS TIPH YCIIOBUH, UTO CTYASHT BhIOiHII Meree 0-59 % 1 Habpan 0-4 Garuia.
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MUHHUCTEPCTBO HAVKH U BBICIIET'O OFPA3OBAHMS POCCUNCKON ®EJEPALIMU
HabepexHouenHUHCKUI HHCTHUTYT ((puinai) geaepantbHOro rocy1apCTBEHHOTO
aBTOHOMHOT'O 00Pa30BaTEIbHOIO YUPEXKACHHS BBICIIEro 00pa3oBaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»

WnxeHepHO-3KOHOMUYECKUN KOJUIEHK

DoH/I OLICHOYHBIX CPEACTB Il TEKYIIEro KOHTPOJIA YCIIeBaeMOCTH
10 JUCHUIIJIINHE «MareMaTuka»
Tema 19. KomOunaTopuka.

KonTpoabHnas padora Ne 21

Bapmuant 1
1. Haiitu 3HaueHNE BEIpOKEHUE:
12!
1) —; 2) A2+ C?.
Py

2. CkoJBKUMU cIoco0aMHu MOKHO BbIOpaTh nipenceaarens JKCK u ero 3amecturenns u3
20 unenos u3 20 wienos JKCK?
3. 3ammcars pasnoxenue 6uHoMa (a — 2)°.

4. PemuTb OTHOCUTEILHO M ypaBHEHUE C,3n+5 =8 (m+4).
5. U3 1péx mocnenoBaTelbHBIX OYKB U TNPUCOEIUHEHHOTO K HUM YETHIPEX3HAUHOTO
YHUCJIa COCTABJISAIOT KOJ. BykBbI 0€3 OBTOpEHUs BRIOMpAIOT U3 Habopa: o, 6, 2, 0, i,
3. Uumcno 3amuceiBaloT ¢ momomipio 1wmdp 1,2,3,4,5 (mudper B KOAE MOTYT
MOBTOPATHCSA). CKOJNBKO Pa3iNYHbIX KOJOB, YIOBJIETBOPSIOUIUX JAaHHOMY YCJIOBHIO,
MOYHO COCTaBUTH?
Bapuanr 2
1. HaiiTu 3HaueHe BbIpayKEHUE:
1) = 2)C3 — A2
2. CkonbKuMU cioco0aMu U3 Basbl € 8 pa3IMYHBIMU KOH(GETAMH MOKHO B3SITh 3 KOH(ETHI?
3. 3anucars pasnoxenue ounoma (3 — x)°.
4. Pemmrte OTHOCUTEIILHO M ypaBHEHUE A3 =24 (m—4).
5. U3 uethipéx mocnenoBaTeabHbIX OYKB M MPUCOEIUHEHHOTO K HUM TPEX3HAYHOTO YHCIIa
cocTaBysitoT mudp. BykBhI (C BO3MOKHBIM IIOBTOPEHHEM ) BBIOHMpAIOT U3 Habopa: a, e, u,
0, y. Hucro 3anuchiBalOT pa3HeiMu Hudpamu, BeiOupaembeivu u3 nudp 1,2,3,4,5,6,7.
CKOJBKO pa3uyHbIX MHU(GPOB, YAOBIETBOPSIONINX JAHHOMY YCIOBHUIO, MOKHO
COCTaBUTH?
Kiroun K KOHTpoJIbHOM padore Ne21
3aganue | Bapuant 1 Bapuanrt 2
1 1)132 2)141 1)1/720 2)26
2 380 336
3 a8 = 120° +60a - 160a° + 2400° - 1920 + 64 | X° + 5x**3 + 10x>*3% + 10x**3° +5x*3* + 3°
4 9 12
5 625 131250

Kpurepun oneHnBanus

Otmerka 5 BBICTABIISICTCS TIPU YCIIOBHH, UTO CTY/IEHT BhIotHIIT 91-100% 1 Habpan 5 Garios.
Otmerka 4 BBICTABIISICTCS TIPU YCIIOBHH, UTO CTY/ICHT BBINOHIIT 76-90% 1 Habpan 4 Oaria.
Otmerka 3 BBICTABIISICTCS TIPU YCIIOBHH, UTO CTY/ICHT BhIOTHIIT 60-75% 1 Habpan 3 Oaria.
OtmeTka 2 BBICTaBISETCS PU YCIIOBHH, YTO CTYZIEHT BBIOMHII MeHee 0-59 % 1 HaOpan 0-2 Garia.
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1)
2)

MHWHUCTEPCTBO HAVKH U BBICIIIET'O OFPA30BAHNM S POCCUIMCKON ®EJIEPALINA
HabepexHouenHUHCKUI HHCTUTYT ((punuain) GpeaeparbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEeJILHOTO YUPEXKICHHS BBICIIEr0 00pa30BaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»

NmxeHepHO-3KOHOMUYECKUN KOJIIEHK

DoH/1 OLIEHOYHBIX CPEJCTB JJIsl TEKYILIEer0 KOHTPOJISl YCIIeBaeMOCTH
10 JUCLUIIIIMHE «MaTtemMaTHnka

Tema 20. D1eMeHTHI TEOPUM BEPOSITHOCTEIA.
KonTpoabHnas padora Ne 22

Bapmuanr 1
1. B smuke Haxonsatcs 4 Oenbix u 8 uépHbIX mapoB. Hayraa BBIHUMaOT OJIUH U3
HuX. HallTu BEpOSITHOCTH TOTO, YTO BBIHYT YEPHBIN 1IaAP.
2. BeposiTHOCTh BBIMIpBIIIA 110 OJHOMY OWJIETY XYJO’KECTBEHHOM JIOTeper paBHa

8 - 10 . HaiiTu BepOATHOCTH TOTO, YTO OJMH IPUOOPETEHHBINH OWJIET 3Toil NoTepen
OKakeTcs 0e3 BhIMTPhIIIA.

3. B cepun ucnbiTanuii ¢ no0packiBaHHEM THYTOM MOHETHI 0Ka3aJIoCh, 4TO 9 pa3
BbINaJa pemka u 12 pa3 — opén. HaliTh OTHOCUTENBHYIO YaCTOTY MOSIBIEHUS OpJla B TaHHOU
CEpUU UCTIBITAaHUH.

4, BbpomieHs! 1Ba UrpanbHBIX KyOMKa — KpacHbIN U 3en¢HbIM. HaliTu BEeposSTHOCTH
TOT0, YTO Ha KPACHOM BBINAJIO YUCIIO 5, a Ha 3€JIEHOM — HEUETHOE YHCIIO.
5. Hayrag HaspiBaeTcsi OJHO U3 TMEpPBBIX BOCBMU HATypalbHBIX YHCET.

PaccmarpuBarorcs coObITHS: A — Ha3BaH JENHUTENb yucia 8, B — Ha3BaHO 4YMCI0, KpaTHOE
yucity 4. YCTaHOBHTB, B 4éM coCTOAT coObiTHS A + B 1 AB.
6. B xopo0Oke HaxoasTcs 6 cHHUX | 5 3en€éHbIX Msavei. Hayraa BerHuMaroT 3 Msya.
Haiimure BeposSATHOCTH COOBITHS:
BCE BBIHYTBIC MSIUU 3€JIEHBIC;
XOTS OBbI OJTMH MY 3€JIEHBIN.
Bapuant 2

1. B smwuke Haxoastcs 6 u€pHbIX U 9 KpacHBIX HiapoB. Hayraa BBIHUMAIOT OJUH U3 HUX.

Haiitu BEpoATHOCTBH TOTO, UTO BBIHYT KPACHBI 1I1ap.

2. BepoaTHOCTH KyNUTh OpakoBaHHKIH coTOBHIH Tenedon pasua 7 * 10 . Haiitu
BEPOSITHOCTh TOKYIKM He OpakoBaHHOTO TejedoHa 3TOH Monenu (ImpuU MOKYIKe
OJIHOTO armapara).

3. B cepun ucneiTanuii ¢ moaOpacbiBaHHEM KHOIIKM OHA ymana Ha ocTpué 42 pasza u
mnamms 66 pa3. HailTu OTHOCUTEIBHYIO YaCTOTY NAJECHUS KHOIIKY IUIallIMs B JAHHOM

CEpUM UCIBITAHUI.

4. bpoeHs! 1Ba UrpajbHBIX KyOuKa — Oeinblif 1 u€pHblil. HaliTu BepoATHOCTB TOTO, YTO
Ha 0esloM KyOMKe BBINAJIO YKCIIO, KpaTHOE 3, a Ha YEPHOM — YHCIIO 6.

5. Hayrang Ha3piBaeTcss OJHO U3 TEPBBIX JIEBATH  HATypalbHBIX  YHCET.
PaccmatpuBaroTcsi coObITHS: A — Ha3BaHO YHUCIO, KpaTHoe uuciay 3, B — Ha3Ban
JeTTUTENb Yynciia 6. YCTaHOBUTh, B YEM coCTOSIT coObITHS A + B u AB.

6. B xopoOke HaxonsaTcs 4 kEATHIX U 6 KpacHBIX Msueld. Hayrag BeIHEMArOT 3 Msiua.
Haiigure BeposSTHOCTH COOBITHS:

1) Bce BBIHYTBIE MSIUH JKEITHIC,

2) XOTs ObI OJIMH MY KPACHBIH.

Kiroun Kk KOHTpPOJILHOI padoTe Ne22
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3ananue Bapuant 1 Bapuant 2
1 0,66 0,99

2 0,9995 0,9993

3 4[7 11/18

4 1/3 1/18

5

6 2/33 29/33 130 29730

Tema 21. CTaTucTHKA.
KonTtpoabnas padora Ne 23

Bapmuanr 1

1. Vimeercsa Habop ciyyailHO Ha3BaHHBIX TPEX3HAUHBIX YUCEN:
205, 329, 456, 758, 664, 927, 730, 115.
CocrtaBuTh TaOJIUILy paclpeeseHus: Mo yactoraM M 3HaueHMM CIlydalHOW BEJMYUHBI
Y — mudp, BcTpevaromuxcs B Habope. HaliT OTHOCUTENBHYIO YacTOTY MCIOJIb30BAHUS
B Habope mudpsi 8.

2. TTocTpoWTh TOJMTOH YacTOT 3HAYEHHWH CIyJaifHOW BEMMYMHBI X, paclpeeneHue

KOTOPBIX MPEJICTABICHO B TaOJIMIIE:

X

-2

-1

0

1

2

3

4

M

2

3

4

6

5

4

1

3. Haitnure pasmax, Moy, MeiaHy U CPEAHEE BHIOOPKHU

-2,0,2,-3,-2,5.

4. Haiigute pa3max, MOy, METUaHy U CpeHEe BEIOOPKU 3HAYCHHUM CITydaliHON
BEJINYUHBI Z:

Z -3 -1 0 2 4 5 6
M 1 3 5 5 4 1 1
5. Haiigure nucnepcuio M cpenHee KBAaIpPATUYHOE OTKIOHEHUE OT CPEIHEro JIEMEHTa
BBIOODKH -4, -1, 0, 2, 3.
Bapuant 2
1. Hwmeercs Habop ciydailHO Ha3BAHHBIX YETHIPEX3HAUHBIX YMCEN:
5421, 6072, 3946, 8307, 4571, 3156, 9824.
CocrtaButh TabNIUIy pacnpeeneHus 1o yactotaM M 3HaueHu ciay4yaiiHON BenTu4nHbl Z
— uu¢p, BcTpeyaromuxcs B Habope. HaliTH OTHOCHUTENIbHYIO 4aCTOTY MCIIOJIb30BaHUS B
Habope nudpsl 3.
2. IlocTpouTh MONMIOH YacTOT 3HAYEHUH ciay4alHON Benu4MHBl X, pacnpeaeicHue
KOTOPBIX MPEJICTABICHO B TAOJIHUIIE:
X -3 -1 -2 0 1 2 3 4
M 1 2 4 5 6 3 3 1
3. Haiinure pazmax, Moy, MEIMaHy U CpeHEe BEIOOPKU
5,-3,2,-4,2,0.
4. Haiigure pazmax, MOJly, MeIMaHy U cpeJiHee BHIOOPKU 3HAUEHUH CIy4aiiHOM
BEJIMYHUHBI Y
Y -2 0 1 3 4 5
M 2 3 5 3 2 1
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5. Haiinure nucnepcuro ¥ cpeiHee KBaApaTUYHOE OTKIOHEHUE OT CPEAHEro 3JIEMEHTa

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

Kirouu k koHTpOJILHOI padoTe Ne23

3amanue Bapuanr 1 Bapuanr 2
1 1/24 1/2

2

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

4 6;1;1,5/4 7:2;1,23/16
I3 05 0.5

3a BeIIONIHEHUE 3aaaHuii 1, 2 BeicTaBiasercs 0-2 Oaia
3a BrInonHeHue 3amanus 4 seicTasigercs 0-4 6amna

Kpurtepun oueHuBaHusi
OrmMeTka S BBICTABISETCS TIPU YCIIOBHH, UTO CTYIEHT BHITOMHIUT 91-100% 1 Hadpat 9-10 Garos.
OrmeTka 4 BBICTABISETCS TPH YCIIOBHH, YTO CTYJICHT BBITTONMHIT 76-90% 1 Habpait 7-8 Garuios.
OrmeTka 3 BBICTABISIETCS TIPH YCIIOBHH, UTO CTYIIEHT BBITOMHIUT 60-75% 1 Habpat 5-6 Oaria.
Or™etka 2 BBICTABISIETCS P YCIIOBUH, UTO CTYACHT BhIOiHII Meree 0-59 % 1 Habpan 0-4 Garua.
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MUWHUCTEPCTBO HAVKH 1 BBICIIIET'O OFPA30OBAHM S POCCHUHCKON ®EEPALIMNA
HabepexHoueTHUHCKUI HHCTUTYT ((puiuai) GeaepanrbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEJILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»

WnxeHepHO-3KOHOMUYECKUN KOJUIEHK

@®oH/1 OLIEHOYHBIX CPEACTB IJIs1 IPOMEKYTOYHOM aTTeCTAIIUH
MO0 UTOraM OCBOCHHUSA TUCIHHUIIIIUHBI
1o TUCIUIUTHHE «MaTeMaTHKa
Tect Nel mis mpoBenenus auddepeHIIMpoBaHHOTO 3a4éTa
1 cemectp

3aganue 1

Buibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHume Kypcopom, nocmasvme
Kpecmuk 8 HeoOX00UMOU Kemoukxe).

Kakas u3 npuBeneHHbIX QYHKINN ABIISETCS TMHEWHOM:
Bapuanmer omeemos:

5 y=x"

6. y=lgx;

7. y=sinx;

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

OreHKa: TUXOTOMHYECKAs; TPABIJILHOE BBITTOJIHEHHUE 3aJaHusI OlleHUBaeTcs 1 6ammom, a
HernpaBuwibHOE — 0 6aoB.

3aganmue 2
Buvibepume 6epnwiti omeem u 066edume KpysIckom e2o Homep (KIuKHume Kypcopom, noCmagbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Bennuuna y B BeIpakeHHH Y = a-X + b sBiseTcs:
Bapuaumur omeemos:
5. 3aBHCHMOM NEPEMEHHOM;
6. HE3aBHUCHMOM MEePEMEHHOM;
7. anIIuKaToM;
8. apryMeHrom.
Ortser: 1.
OreHKa: TMXOTOMHUYECKAs; TPaBUILHOE BHITIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 6ayiom, a
HernpaBuibHOE — 0 OaLIOB.

3ananme 3
Buibepume eeprulii omeem u 066edume Kpys#HCKom e2o Homep (KIuKHUme Kypcopom, nocmasvme
Kpecmuk 6 HeoOX00uMol Kiemouke).

BennunHa X B BeIpakeHHH Y = a-X + b siBjsieTcst:
Bapuanumer omeemos:

5. 3aBHCHMOU MEepEeMEHHON;

6. anmIMKaToii;

7. He3aBHCUMOU MEepeMEHHON;

8. (yHKIMEH.
Ortser: 3.
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OrueHka: IMXOTOMUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/1aHUs OlleHUBaeTcs 1 6aiom, a
HenpaBwibHOE — 0 6aoB.

3ananue 4
Buvibepume eepuviii omeem u 066edume Kpysckom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Bennuunet a u b B Beipakenun y = a-X + b siBisitorcst:
Bapuanmuvl omeemos:
5. 10JI0KUTEILHBIMU,
6. OTpUIATCIILHBIMH;
7. paBHBIMH €IUHUIIAM;
8. moObIMU.
Ortger: 4.
OrleHKa: TMXOTOMUYECKas; MPABUIIbHOE BBITIOJHEHHE 3a/1aHKsI OlleHUBaeTcs 1 6asiom, a
HenpaBwibHOE — () GasIoB.

3ananue S
Buvibepume sepnulii omeem u 066edume Kpy#CKoM e20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

OyHKIUA Y = A" ABASETCSA

Bapuaumer omeemos:
5. mokaszarenabHOI;
6. norapupmMUYECKO;
7. TPUTOHOMETPUUYECKO;
8. cTerneHHoM.

Orser: 1.

Onenka: AMXOTOMUYECKasi; MPaBUILHOE BHITIOJHEHHE 33/1aHus OolleHnBaeTcs 1 Oamom, a

HenpasmibHOE — () GasIoB.

3ananue 6
Buvibepume 6epnuiii omeem u 0b66eoume KpysiHckom e2o Homep (KIUKHume Kypcopom, nOCmagbme

Kpecmuk 68 HeobX00uMou Kiemoukxe).

Oyuknus Y = X" ABISIETCS:
Bapuaumuor omeemos:
5. norapuMuYecKoi;
6. TPUTOHOMETPUYCCKOM;
7. TIOKa3aTrejIbHOM;
8. cTemeHHOIA.
OTBer: 4.
Onenka: AMX0TOMUYeCKasi; MPaBUILHOE BHITIONHEHHE 3a/1aHus OlleHuBaeTcs 1 Ganmom, a
HernpaBmibHOE — () GaloB.

3ananmue 7
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, nocmagvme

Kpecmuk 6 HeoOX00uMoll Kiemouke).

®dynkuus Y = 10g a X sBsIETCS:
Bapuanmer omeemos:
5. norapu(MUYecKoi;
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6. TPUTOHOMETPHUYECKOI;

7. TOKa3aTenbHOM;

8. cremeHHOIA.
Ortser: 1.
OrueHka: IMXOTOMUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 baiiom, a
HenpaBwibHOE — () GaJIoB.

3ananue 8
Buvibepume eepuviit omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 68 HeoOX00UMOU Klemoukxe).

Benunuuna a B Beipakenuu 10g a X sBisiercs:
Bapuaumer omeemos:
5. 1OJIOKUTENLHON M OTIIMYHOM OT 1
6. paBHOIi -1,
7. pasHoM 0;
8. mo0oii.
Otser: 1.
OreHKa: TMXOTOMHUYECKAs; TPaBUIILHOE BHITIOJHEHUE 3a/IaHUS OlleHUBaeTcs 1 6aymom, a
HenpaBmibHOE — () GaIoB.

3ananue 9
Buvibepume eepHuiti omeem u 066edume Kpy#CKOM €20 Homep (KIuKHume Kypcopom, nocmasgvme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Bennuunna a B BeIpakeHUH Y = * IBIIACTCS:
Bapuanmer omeemos:
5. IOJ0XUTEIBbHOH,
6. paBHOM -1,
7. paBHoii 0;
8. mo0oii.
Ortser: 1.
OreHKa: TMXOTOMHUYECKAs; TPaBUILHOE BHITIOJIHEHUE 3a/1aHKs OlICHUBaeTcs 1 Gamiom, a
HernpaBuwibHOE — () OaIOB.

3ananue 10
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHume Kypcopom, Hocmagvme

Kpecmuk 8 HeobX00umMou Kiemoukxe).

Vkaxurte rpaduk pyHkimn y=2%.
Bapuanmuvl omeemos:
L 2. 3,

OtBerT: 3.
OneHka: IMXOTOMUYECKas; MPAaBUILHOE BHITIONHEHHE 3a/1aHUs OlleHuBaeTcs 1 Oammom, a
HenpaBwibHOE — () GaloB.
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3ananue 11
Buvibepume eepuviii omeem u 066edume KpyscKkom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 68 HeoOX00uMOoll Kiemoukxe).

1
VYxkaxure rpagux QyHKIHH yI(E)X.
Bapuanmuvr omeemos:

1.
Ortger: 4.
OrleHKa: TMXOTOMUYECKas; MPABUIIbHOE BBITIOJHEHHE 3a/1aHKsI OlleHUBaeTCs 1 6asiom, a
HenpaBwibHOE — 0 OaoB.
3aganme 12

Bovibepume seprblil omeem u 068e0ume KpysHckom e2o Homep (KIuKHume Kypcopom, nocmasbme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

VYkaxure rpapuk GyHKImH y=l0goX.
Bapuanmul omeemos:

OtseT: 1.
OreHKa: TMXOTOMHUYECKAs; TPaBUILHOE BBITIOJHEHUE 3aJaHKs OlICHUBaeTCs 1 Oamiom, a
HernpaBuwibHOE — () 6aIOB.

3ananue 13
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHume Kypcopom, Hocmagvme

Kpecmuk 8 HeobX00uMou Kiemoukxe).

- logl
Vkaxute rpaduk GpyHKIpn ¥ 'ng X

BapuaHl’l’lbl oneemoes.

OtBer: 2.
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OrueHka: IMXOTOMUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/1aHUs OlleHUBaeTcs 1 6aiom, a
HenpaBwibHOE — 0 6aoB.

3ananue 14
Buvibepume eepuviii omeem u 066edume Kpysckom e2o Homep (KIUKHume Kypcopom, HOCmagvme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

JlonuiuTe npaByro 4acTb GOpMyJbl @ - @¥ = ,rae a>0, x u y— mo0ble
JNEUCTBUTEIBLHBIC YUCIIA.
Bapuanmuvr omeemoa:

1. a+da;

2. a7

3. a7

4. He 3HAIO.
Ortser: 3.

OmneHka: TUXOTOMHYECKas; TPABIJILHOE BBITTOJIHEHHE 3a[aHusI OlleHUBaeTcs | 6ammom, a
HenpaBwibHOE — () GaIoB.

3ananue 15
Buvibepume sepHulii omeem u 066edume Kpy#CKom e20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

JlonuiuTe npaByro 4yacTb GOpMyIbl @' ; @¥ = ,Tne a>0, x u y— nooble
NeWCTBUTENIbHBIE YNCIIA.
Bapuanmul omeemoag:

5. a-a

6. a'V;

7. a;

8. He 3HaIO.
Ortser: 3.

Onenka: AMXOTOMUYECKasi; MPAaBUILHOE BHITIOJHEHHE 33/1aHUs OlleHuBaeTcs 1 Oammom, a
HenpasmibHOE — () GasIoB.

3ananue 16
Buvibepume 6ephuiii omeem u 0b66edume KpyiHcKkom e2o Homep (KiuKHume Kypcopom, noCmasbme

Kpecmuk 8 HeobX00uMou Kiemoukxe).

Jlonuiure npaByto 4actb Gopmyisl (a*) = ,20e a>0, x u y— moObie
JCWCTBUTEIILHBIC YHCIIA.
Bapuanmuvl omeemos:

5. o d,;

6. aV;

7. a*;

8. He 3Har0.
OtBeT: 2.

OreHka: TMXOTOMHYECKas; TPaBUJILHOE BBINOJIHEHHUE 3a/laHMsl OlleHnBaeTcs 1 Gayuiom, a
HenpaBuwibHOE — 0 6aoB.

3ananue 17
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, noCmagvme

Kpecmuk 6 HeoOX00uMoll Kiemouke).
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Jlonuiure npaByro 4acTb Gopmyiisl (ab)* = , 20e a>0, b>0, x — moboe
NEUCTBUTEIIBLHOE YUCIIO.
Bapuanmvir omeemos:

5 a"+ b
6. a b
7. (a+ b
8. He 3HaIO.
OTBerT: 2.

OmeHka: TUXOTOMHYECKAs; TPABIJILHOE BBITIOJIHEHHUE 3a[aHusI OlleHUBaeTcs 1 6amiom, a
HenpaBwibHOE — () GayIoB.

3ananue 18
Buibepume eepuviii omeem u 066edume KpysHcKOM e20 Homep (KIUKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Bcrasbre mpomnyienHsie cioBa: [lokazaTenbHol QyHKIMEH Ha3bIBaeTCs (PyHKINS BUIA
, TAe a — 3amanHoe yucio, a>0, a# 1.
Bapuanmuer omeemos:

5. y=a*

6. y=x"

7. y=logax

8. y=kx+b
Otser: 1.

OreHka: TUXOTOMHYECKAs; TPABIJILHOE BBITTOJIHEHHUE 3aJaHusI OlleHUBaeTcs 1 6ammom, a
HernpaBuwibHOE — () 6aIOB.

3ananue 19
Buvibepume epnuiii omeem u 0b66edume KpysiHckom e2o nomep (KiuKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

m
Z[OHI/H_HI/ITC OIIPCACIICHUC! Crenensnro yncna a>0 ¢ PpalMOHAJIBHBIM IIOKa3aTeJieM I’ = o

re M — 1esaoe yucio, a N — HatypaiabHoe (N>1), Ha3bpIBaeTCs YMCIIO
Bapuanmuvl omeemos:

5. Vam
6. am
7. a"
8. a°
Otser: 1.

Onenka: IMXOTOMUYECKas; MPAaBUILHOE BBHITIOJHEHUE 33JaHUS OLleHUBaeTcs 1 6amiom, a
HenpaBmibHOE — () GalyIoB.

3ananue 20

Buibepume eeprulii omeem u 066edume Kpys#HcKom e2o Homep (KIuKHUme Kypcopom, nocmasvme
Kpecmuk 6 HeoOX00uMol Kiemouke).

I[OHI/H_HI/ITC OMMpCACIICHUC! KOpHeM N-0¥ CTEIIeHU U3 YKCJa @ HAa3bIBAETCS TaKOe qucio,
N-as CTENEHb KOTOPOIr'0 paBHa

BapuaHMbl omeemoe.
5. a

6. b
7. n
8. a"
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Ortser: 1.
OrueHka: IMXOTOMHUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/1aHUs OlleHUBaeTcs 1 baiom, a
HenpaBwibHOE — 0 6aoB.

3ananue 21
Buvibepume gephuiti omeem u 066edume KpysHcKkom e2o Homep (KIuKHUme Kypcopom, noCmagbme

Kpecmuk 68 HeoOX00UMOU Klemoukxe).

[Tpu Heu€THOM N CyIIeCTBYET KOPEHb N—OH CTETIEHH U3 JI000T0 YUCIIA d, K TPUTOM

TOJILKO
Bapuaumer omeemos:

5. onum;

6. 1mBa;

1. Tpwm;

8. HHCKOJIBKO.
Ortser: 1.

OreHka: TUXOTOMHYECKAs; MPaBUIILHOE BHITIOJIHEHHUE 33aJaHNs OlleHuBaeTcs 1 6amiom, a
HenpaswibHOE — () GasIoB.

3ananue 22
Buvibepume sepHulii omeem u 066edume Kpy#CKomM e20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Kopens TpeTheii cTeneHn Ha3bIBalOT
Bapuaumer omeemos:
5. KpHUBBIM;
6. KyOWYHBIM;
7. TPETUYHBIM;
8. KyOmyeckum.
Orser: 4.
Onenka: AMXOTOMUYECKasi; MPaBUILHOE BHITIOJHEHHE 33/1aHUs OlleHuBaeTcs 1 Oamom, a
HenpasmibHOE — () GasIoB.

3ananue 23
Buvibepume 6epnuiii omeem u 0b66edume KpysiHcKom e2o Homep (KIuKHume Kypcopom, noCmasbme

Kpecmuk 8 HeobX00uMou Kiemoukxe).

Jlorapudmom uncia b mo ocnoBanmio a (2>0 u He paBHO 1) Ha3pIBaeTCs:
Bapuaumor omeemos:
1. moka3zaresb CTEICHH, B KOTOPYIO HY)KHO BO3BECTH YHUCIIO D, YTOOBI MOIYUIHTS &;
2. moKasartesb CTENEHH, B KOTOPYIO HY)KHO BO3BECTH YHCIIO @, YTOOBI TIOTYyIHThH D;
3. a%
4, b3,
OTBerT: 2.
Onenka: AMX0TOMUYECKas; MPAaBUILHOE BHITIONHEHHE 3a/1aHUs OlleHuBaeTcs 1 Oammom, a
HernpaBmibHOE — () GaloB.

3ananue 24
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, noCmagvme

Kpecmuk 6 HeoOX00uMoll Kiemouke).

JlecsTuaHbIM JoTapudMoM uucia b Ha3bIBaIOT:
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Bapuanmer omeemoag:
1. morapudm ymcna b no ocHoBaunmuto 10;
2. norapudm, paBHslii 10;
3. nmorapudm uucna 10 mo ocHoBaHwuio b;
4. 10°
Ortser: 1.
OreHKa: TUXOTOMHYCCKAsT; MPABUJIBHOE BBIMIOJHEHHUE 33/IaHUs OIICHUBaeTCs 1 Gaiom, a
HenpaBwibHOE — () GayIoB.

3aganue 25
Buvibepume 6epnuviti omeem u 066edume Kpys#cKom e2o Homep (KIuKHume Kypcopom, Nocmagbme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Yro ob6o3HavaeT 3amuch In b
Bapuanmuvl omeemos:
1. necsaTuuHslil Jorapudm;
2. norapudm uncia b mo ocHoBauuio 1;
3. morapudm uncia b mo ocHoBauwuio 0;
4. HaTypaJbHBIN JTOraprdMm.
Ortser: 4.
OreHKka: TUXOTOMHYECKAs; MPABIIILHOE BBITTOJIHEHHUE 3aJ[aHUsI OlleHUBaeTcs 1 6ammom, a
HenpaswibHOE — () GaIoB.

3aganmue 26
Buvibepume eepnuviii omeem u 0066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, HoCmaegvme
Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

Kakue u3 nepedncieHHbIX MOHATUH TEOMETPUU ABIISIIOTCS IEPBUYHBIMU ?
Bapuaumer omeemos:
5. Jlyd, Touka, MIOCKOCTh, TPEYTOJbHUK.
6. Ilpsimas, Touka, MIOCKOCTb.
7. Ilnockocts, mpsiMas, Jiyd, yroJl.
8. IlIpoctpaHcTBO.
OtBer: 2.
Onenka: AMXOTOMUYECKas; MPaBUILHOE BHITIOJHEHHE 33/1aHUs OlleHuBaeTcs 1 Oammom, a
HenpaBmibHOE — () GalIoB.

3aganue 27
Buvibepume eepnviti omeem u 066edume KpyiIckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 8 HeobXo0uMoU Kiemouxe).

IIepeceyennem AByX IIOCKOCTEN SBIAETCS
Bapuanmer omeemos:

5. TOuka
6. mpsmas
7. OTpe3okK
8. myd
Ortser: 2.

OreHka: TMXOTOMHYECKas; MPaBHJILHOE BBITIOJIHEHHUE 3aJ[aHus olleHuBaeTcs 1 6amiom, a
HenpaBuwibHOE — 0 6aoB.

3ananue 28
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Buibepume eprvlii omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, noCmagbme
Kpecmuk 68 HeoOX00uMoll Kiemouke).

CKOJBKO JIOJDKHO OBITH OOITUX TOYEK Y MPSMOH € TUIOCKOCTBIO, YTOOBI OHA JIeXKaia B
3TOH MIOCKOCTU?
Bapuanmuvl omeemos:

1. oxna

2. nBe

3. Tpu

4. yeTbipe
Otser: 2.
OrneHka: TUXOTOMHYECKAs; MPaBUIILHOE BITIOJIHEHHUE 33aJaHNs OlleHuBaeTcs | 6amiom, a
HenpaswibHOE — () GasIoB.

3ananue 29
Buvibepume eepuviii omeem u 066edume KpysHcKom e2o Homep (KIuKHume Kypcopom, HOCmagvbme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Ha ckonbko MHOXECTB pa30MBaeT MPOCTPAHCTBO JFOOAs TIIIOCKOCTH?
Bapuaumer omeemos:
1. Ha nBa
2. Ha TpHu
3. Ha yeTsIpe
4. He pa3OuBaer.
Orser: 1.
Onenka: AMXOTOMUYECKasi; MPAaBUIILHOE BHITIOJHEHHE 33/1aHus OolleHnBaeTcs 1 Oamom, a
HernpaBuwibHOE — () 6aIOB.

3ananue 30
Buvibepume 6epnuiii omeem u 0b66edume KpysiHckom e2o Homep (KIUKHume Kypcopom, nOCmagbme

Kpecmuk 68 HeobX00uMou Kiemoukxe).

YtoOBI 3a71aTh €AMHCTBEHHYIO TUIOCKOCTH HEOOXO0IUMO
Bapuaumur omeemos:
1. nBe TOUKH
2. TpH TOYKH
3. TpH TOYKH, HE JIKAIIUE HA OJHOU MPSIMOi
4. 4eThIpe TOUKU
OrTser: 3.
OreHKa: TMXOTOMHYECKAs; TPaBUIILHOE BBITIOJHEHUE 3a/IaHUs OlleHuBaeTcs 1 6ayutom, a
HernpaBuibHOE — 0 OaLIOB.

3ananue 31
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, nocmagvme

Kpecmuk 6 HeoOX00uMol Kiemouke).

Kakue u3 nepedricieHHbIX GUTYp 33aI0T €IUHCTBEHHYIO TUIOCKOCTh B IPOCTPaHCTBE?
Bapuanmuvl omeemos:

1. 1Be mapannenbHbIE TPSIMbIE

2. JBE CKPEIMBAIOIINECS MPSIMbIC

3. TpH TOUYKHU
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4. poM06
Ortser: 1.
OrueHka: IMXOTOMUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/I1aHUs OlleHUBaeTcs 1 baiom, a
HenpaBwibHOE — () 6aIoB.

3ananue 32
Buvibepume eepuviit omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 68 HeoOX00UMOU Klemoukxe).

CKOJIBKO TUIOCKOCTEH 3a/1a0T JIBE MEPECEKAIOIINECS PsIMbIE?
Bapuanmur omeemos:
1. oIHY TIJIOCKOCTH
2. IBE TIOCKOCTH
3. 0ECKOHEYHO MHOTO TUIOCKOCTEN
4. He 3a7a10T
Otser: 1.
OreHka: IMXOTOMUYECKas; PAaBUIILHOE BBITIOJNHEHHE 3a/1aHUs OTleHuBaeTcs 1 Oamiom, a
HenpaBwibHOE — () GasIoB.

3ananue 33
Buvibepume sepHulii omeem u 066edume Kpy#CKomM e20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

UYepes kakue U3 NepedrcIeHHBIX GUTYPhl MOXHO IPOBECTH €IUHCTBEHHYIO IIIOCKOCThH?
Bapuaumer omeemos:

1. Yepes Tpu TOUKH

2. Yepes npsMyro U HE JISKAILYIO Ha HEH TOUKY

3. UYepes oTpesok

4. Yepes nyu
Otser: 2.
Onenka: AMXOTOMUYECKasi; MPAaBUILHOE BHITIOJHEHHE 3a/1aHus OlleHuBaeTcs 1 6amiom, a
HenpasmibHOE — () GasIoB.

3ananue 34
Buvibepume epruiii omeem u 0b66edume KpysiHckom e2o Homep (KiuKHume Kypcopom, noCmagbme

Kpecmuk 8 HeobX00uMou Kiemoukxe).

CKOJIBKO TUTOCKOCTEH 3a1aéT npsimas?
Bapuaumor omeemos:
1. oaHy IJIOCKOCTh
2. IB€ IUIOCKOCTU
3. 0eCKOHEYHO MHOTO IUIOCKOCTEH
4. He 3amaeT
OTserT: 3.
Onenka: AMX0TOMUYeCKasi; MPaBUILHOE BHITIONHEHHE 3a/1aHUs OlleHuBaeTcs 1 Oammom, a
HenpaBmibHOE — () GanoB.

3ananue 35
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, noCmagvme

Kpecmuk 6 HeoOX00uMoll Kiemouke).

JIBe npsMble nepecekaroTcs. YTo 3To 3HAUUT?
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Bapuanmuvr omeemos:
1. OHu UMEIOT J1BE OOIIKME TOYKH.
2. OHH UMEIOT OJTHY OOIIYO TOUKY.
3. OHM CKpEIIUBAIOTCA.
4. OHM UMEIOT 0ECKOHEYHO MHOI'0 OOIIUX TOUEK
Ortser: 2.
OrnenHka: IMXOTOMUYECKAs; PABUIILHOE BBHITTOJTHEHUE 3aJaHMsI OlleHUBaeTCs 1 6amiom, a
HenpaBwibHOE — () GayIoB.

3ananue 36
Buvibepume eepuviit omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, HOCmagvbme

Kpecmuk 8 HeoOX00UMOU Klemoukxe).

JIBe mpsiMble HA3bIBAIOTCS CKPEIIMBAIOIIMMHUCS, €CITH
Bapuaumer omeemos:
1. oHHM He UMEIOT OOIIUX TOUEK U HE JIEKAT B OJHOM IMIOCKOCTH.
2. OHHU MUMEIOT ABE OOIIHE TOUKH.
3. OHM UMEIOT OJIHY OOIIYIO TOUKY.
4. oHA UMEIOT OECKOHEYHO MHOTO OOIINX TOYEK.
Ortser: 1.
OreHka: TMXOTOMHUYECKAsT; TPaBUILHOE BHITIOJHEHNE 3a/IaHUsI OlleHuBaeTcs 1 6amiom, a
HenpaswibHOE — () GaIoB.

3ananue 37
Buvibepume epnuiii omeem u 0b66edume Kpys#HcKkom e2o nomep (KIuKHume Kypcopom, noCmagbme

Kpecmuk 8 HeoOX00UMOU Kiemoukxe).

JIBe mpsiMble B TPOCTPAHCTBE HA3BIBAIOTCS MApAJICIIbHBIMH, €CITH
Bapuanmer omeemos:
1. oHM MMEIOT JBE OOIIYE TOYKH.
2. OHH He UMEIOT OOIIMX TOYEK U JIEKAT B OJHOM IMIOCKOCTH.
3. OHH HE UMEIOT OOIIMX TOYEK, U HE CYIIECTBYET MPOXOIAIICH Yepes3 HUX
IUIOCKOCTH.
4. oHM UMEIOT OECKOHEYHO MHOT'O OOIIHX TOYEK.
OtBer: 2.
OreHKa: TMXOTOMHUYECKAs; TPaBUILHOE BITIOJHEHUE 3a/IaHUs OIICHUBaeTcs 1 OamioMm, a
HernpaBuibHOE — 0 OaLIOB.

3ananue 38
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHUme Kypcopom, nocmagvme

Kpecmuk 8 HeobXo00umMou Kiemoukxe).

[IpsiMast 1 MIOCKOCTh HE UMEIOT OOIIKUX TOYEK. ITO 3HAUUT, YTO
Bapuanmuvl omeemoa:
1. oHu mapajIenTbHbI.
2. OHHU IIEPECEKAIOTCH.
3. OHU CKpELUBAIOTCH.
4. npsMas JEKUT B IUIOCKOCTH.
Ortser: 1.
OreHka: TMXOTOMHYECKas; IPaBHJILHOE BBINIOJIHEHHUE 3aJ[aHus olleHuBaeTcs 1 6amiom, a
HenpaBuwibHOE — O 6aoB.
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3aganue 39
Buibepume eprulii omeem u 066edume KpysHCKOM €20 Homep (KIuKHUme Kypcopom, HOCmagbme
Kpecmuk 68 HeoOX00uMOoll Kiemoukxe).

[IpsiMast 1 MIIOCKOCTh UMEIOT TOJILKO OJHY OOLIYIO TOUKY. DTO 3HAYHT, YTO
Bapuanmur omeemos:
1. oHM mapasIeNbHbL
2. OHU IEPECEKAIOTCH.
3. OHM CKPEIIMBAIOTCA.
4. npsmMas J€KUT B IUIOCKOCTH.
Ortger: 2.
OmneHka: TUXOTOMHYECKAs; TPABIJILHOE BBITTOJIHEHHE 3aJ[aHusI OlleHuBaeTcs 1 6ammom, a
HenpaswibHOE — () GasIoB.

3aganue 40
Buvibepume 6epnuviti omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, NoCmasbme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

JIBe TUTOCKOCTH TTepeCceKaroTCsl. DTO 3HAYUT, UTO
Bapuaumer omeemos:
1. OHM UMEIOT OJTHY OOIIYIO TOUKY.
2. OHU UMEIOT OOIIYIO MPSAMYIO.
3. OHM UMEIOT OOLIHIT JTyy.
4. OHA HE UMEIOT HUUYETro OOIIEro.
Orser: 2.
Onenka: AMXOTOMUYECKasi; MPAaBUILHOE BHINIOJHEHHE 3a/1aHus OlleHnBaeTcs 1 6amiom, a
HernpaBuwibHOE — () 6aIOB.

3apanmue 41
Buvibepume 6epnviti omeem u 066edume KpyiIckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 68 HeobX00uMou Kiemoukxe).

Ecnu oana u3 nByX napaienbHbIX MPSMBIX HEPIEHAUKYISIPHA K TPEThEeH MpsAMOii, TO
KaK pacroJio>keHa BTopas MmpsiMasi 10 OTHOILEHHUIO K TpeThel ?
Bapuanmur omeemos:

1. mapaynensHa

2. epneHAUKYIIpHA

3. cKkpeuMBaeTcs

4. coBIIamaroT
Otser: 2.
OneHka: AMXOTOMUYECKas; MPAaBUILHOE BHITIOJNHEHHE 3a/1aHus OlleHuBaeTcs 1 Oammom, a
HenpaBmibHOE — () GanoB.

3ananmne 42
Buibepume epruiii omeem u 066edume KpysHcKom e2o Homep (KIUKHUme Kypcopom, noCmasbme
Kpecmuk 6 HeoOX00uMoll Kiemouke).

Ecnu nBe npsMble nepneHANKYISIpHBI K TNIOCKOCTH, TO KaK OHU PacIOJIOKEHBI 110
OTHOIIEHHUIO JIPYT K Ipyry?
Bapuanmer omeemos:

1. mapaynenbHbl

2. IepIEeHAUKYIISIPHBI
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3. CKpelnBaIoTCs

4. mepecexarorcs
Ortser: 1.
OrueHka: IMXOTOMUYECKAs; TPaBUIILHOE BBIMIOJHEHUE 3a/I1aHUs OlleHUBaeTcs 1 baiom, a
HenpaBwibHOE — O 6aIoB.

3ananme 43
Buvibepume eepuviit omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 8 HeobXo0uMOoU Kiemouxe).

Ecnu npsimast mepneHuKynsapHa K JIBYM MEPECeKatomUMCs IPSMBIM, JISKAITIM B
TUTOCKOCTH, TO KaK PacIioyio’KeHa 3Ta MpsMast 0 OTHOIIEHUIO K IJIOCKOCTH?
Bapuanmur omeemos:

1. mapanienbHa MIOCKOCTH

2. epIeHANKYISIPHA K TUIOCKOCTH

3. JIEXKUT B TJIOCKOCTH

4. mepecekaer IJI0CKOCTh
Orser: 2.
OreHka: TUXOTOMHYECKAs; MPABIJILHOE BBITTOJIHEHHUE 3a[aHUsI OlleHUBaeTcs 1 6ammom, a
HenpaBmibHOE — () GaIoB.

3ananue 44
Buvibepume sepHulii omeem u 066edume Kpy#cKoM e20 Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeobX00uMOoU Kiemouke).

[InanuMeTpus - 3TO UBMEPEHHS . . .
Bapuanmer omeemos:
1. yrnos;
2. OTPE3KOB;
3. Ha IJIOCKOCTH;
4. B IpOCTPaHCTRBE.
Ortser: 3.
OreHKa: TMXOTOMHUYECKAs; TPaBUILHOE BHITIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 6ayiom, a
HernpaBuwibHOE — () OaIIOB.

3ananue 45
Buvibepume eepnviii omeem u 066edume KpysHckom e2o Homep (KIUKHume Kypcopom, Hocmagvme

Kpecmuk 8 HeobX00umMou Kiemoukxe).

CKONBKO MPAMBIX, IEPIEHIUKYISPHBIX K JaHHOM MJIOCKOCTH MPOXOAUT Yepe3 JTaHHYIO
TOYKY MPOCTpaHcTBa?
Bapuanmul omeemoa:

1. omHa

2. 1BE

3. HU OJTHOM

4. OECKOHEYHOE MHOYKECTBO
Otser: 1.
OrneHka: AMXOTOMUYECKas; MPaBUILHOE BHITIONHEHHE 3a/1aHUs OlleHuBaeTcs 1 Oammom, a
HemnpaBmibHOE — () GalIoB.

3ananue 46
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Buvibepume eepnuviti omeem u 066edume KpyICKom e2o Homep (KIuKHume Kypcopom, nocmagbme
KpecmuK 68 HeoOX00uMoll Kiemouke).

Ecnu ogHa U3 ABYX IUIOCKOCTEH MPOXOIUT Yepe3 NPsSMYI0, IEPIEHIUKYIAPHYIO K IpYTroi
IUTOCKOCTH, TO KaK Pacroj0oKeHbl TAKUE IIIOCKOCTU?
Bapuanmuvl omeemos:

1. mapasnienbHbI

2. IepHEeHAUKYIISIPHBI

3. CKpeIIMBaIOTCA

4. coBragaroT
Ortger: 2.
OreHka: TUXOTOMHYECKas; MPABIIILHOE BBITTOJIHEHHUE 3aJaHNs OlleHuBaeTcs | 6amiom, a
HenpaswibHOE — () GasIoB.

3ananue 47
Buvibepume 6epnuviti omeem u 066edume Kpys#ckom e2o Homep (KIuKHume Kypcopom, NoCmasbme
Kpecmuk 8 HeoOX00UMOU Klemoukxe).

Uepes ... MPOXOAUT €TMHCTBEHHAS TUIOCKOCTD,
Bapuaumer omeemos:
1. nBe TOUKM;
2. TpH NMapajuIeNIbHbIC MIPSMBIC;
3. TpH MOTIAPHO MEePECEKAIONTUECS MPSMBIC;
4. 4eTpIpe TOUYKH.
Orser: 3.
Onenka: AMXOTOMUYECKasi; MPAaBUIILHOE BHITIOJHEHHE 33/1aHus OolleHnBaeTcs 1 Oamom, a
HernpaBuwibHOE — () 6aIOB.

3aganme 48
Buvibepume 6epnviti omeem u 066edume KpyiIckom e2o Homep (KIuKHume Kypcopom, NoCmagbme
Kpecmuk 68 HeobX00uMou Kiemoukxe).

[IpsiMast mepecekaeT MmIOCKOCTh, €CITH MPsAMas M TNIOCKOCTh
Bapuaumur omeemos:
1. He UMEIOT HHU OJJHOM OOIIEH TOYKH;
2. AMEIOT JB€E OOIIHE TOYKH;
3. UIMEIOT TOJIBKO OJIHY OOIIYI0 TOUKY;
4. UIMEIOT TPH OOIIUX TOYKH.
OrTser: 3.
OreHKa: TMXOTOMHUYECKAs; TPaBUILHOE BBITIOJHEHUE 3a/IaHUs OlleHUBaeTcs 1 6ayiom, a
HernpaBuibHOE — 0 OaLIOB.

3ananmue 49
Buibepume eepruiii omeem u 066edume KpysHcKom e2o Homep (KIUKHume Kypcopom, nocmagvme
Kpecmuk 6 HeoOX00uMol Kiemouke).

Haiinure xoopaunatel Bektopa BA, eciu A (X, y, 2), a B (X1, y1, Z1)
Bapuanumer omeemos:

5. J(X—X1)2+(Y—Y1)2+(Z—Z1)2
6. (ox;ay; az)
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7. (X-X1; y-y1; Z-Z1)
8. xx1tyyitzzy

Ortser: 3.

OtreHKa: TMXOTOMUYECKas; TPABUIIBHOE BBITIOJIHECHHE 3a/1aHusI OlleHHBaeTcs 1 6asioM, a
HenpaBwibHOE — O 6aIoB.

3aganue 50
Buvibepume 6epnuviti omeem u 066edume KpysIcKom e2o Homep (KIuKHume Kypcopom, nocmagbme
Kpecmuk 68 HeoOX00UMOU Klemoukxe).

Haiinure ymMHOXKEHHE BEeKTOpa A Ha 4ucio, eciu A (X, V, Z).

Bapuaﬁmbz omeemoe.

1. \/(X —xp?+ Y -ypi+(z —Z1)2

2. (ox; ay; 0z)

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

4. xx1tyyi1+zzi

OtBeT: 2.

OrleHKa: TMXOTOMUYECKasl; MPABUIIbHOE BBITIOJIHEHHE 3a/1aHKsI OlleHUBaeTcs 1 6asiom, a
HenpaBwibHOE — 0 OaoB.

Kputepuu onienku npu npoBefeHnH qudhepeHInpoBaHHOTO 3a4eTa B popMe TeCTUPOBaHUS

OLIEHKa «OTJIMYHO» | «XOpOWIO» | «YJOBJIETBOPUTEIBHO» | «HEYJOBJIECTBOPUTEIHHOY
B mponenrax | 91-100% 76-90% 60-75% 0-59%
B Gamnax 46-50 36-45 30-35 0-29
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MMWHUCTEPCTBO HAVKH U BBICIIIET'O OFPA3OBAHM S POCCUMCKOM ®EJIEPAIIUN
HabepexHoueTHUHCKUI HHCTUTYT ((puiuai) GeaepanrbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEJILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»

WHxeHepHO-3KOHOMUYECKUN KOJUIEHK

(I)OHI[ OINCHOYHBIX CPEIACTB JJIA HpOMe)KyTO‘-IHOﬁ arTreCralumu
mo uTOoraM OCBOCHHMHA JUCHHUIIINHBI

110 JUCIIUITIINHC «MaTeMaTI/IKa»
TectNe2 nns mpoBeAeHUs YK3aMeHa
2 ceMecTp

3ananme 1
Buibepume sepnwiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCmagvbme

Kpecmuk 8 HeoOX00uMou Kiemouke)

Teno, MOBEpXHOCTH KOTOPOTO COCTOWT W3 KOHEYHOTO YHCHIA IUIOCKAX MHOTOYTOJIBHHUKOB,
Ha3bIBACTCS:
Bapuaumer omeemos:

1) 4eTbIpeXyroJIbHUK;

2) MHOTOYTOJILHHK;

3) MHOTOTpaHHUK;

4) MeCTUYTOJBHUK.
Orser: 3
OneHka: JUXOTOMHYECKAs; MPAaBWJIbHOE BBINOJHEHUE 3aJaHus oleHuBaercs 1 Oamiom, a
HernpaBwibHOE - () GaJIIOB.

3ananue 2
Buvibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmux 8 HeoOX00uMou Kiemouxe)

Touka nepeceyenust uaroHaiei napauieaenuneaa BiaseTcs ero:
Bapuanmur omeemoa:

1) ueHTpom;

2) LIEHTPOM CUMMETPUU;

3) AMHEWHBIM pa3MepoM;

4) TOUKOH CeUYCHHUSI.
Otser: 2
OneHka: AUXOTOMHYECKAs; MpPAaBHIILHOE BBITIOJHEHHE 3aJaHUs oOlleHHBaeTcs 1 Oamnmom, a
HernpaBmibHOE - () GanmoB.

3ananue 3
Buvibepume sepruiti omgeem u o68edume KpysHckom e2o Homep (KIUKHUume Kypcopom, nocmagbme

Kpecmuk 6 HeoOXo0o0umMou Kiemouyke)

K mpaBuibHBIM MHOTOTPaHHUKAM OTHOCSTCS:
Bapuanmuvr omeemoa:
1) npaBUIIbHBIN TETPAdIP;
2) ky0 u oAeKa’p;
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3) OKTa’ap U UKOCAdIP;

4) Bce OTBETHI BEPHBI.
Otger: 4
OneHka: AMXOTOMUYECKAs; MPaBWIBHOE BBINOJHEHHWE 3alaHMsl oleHuBaercs 1 Oamwiom, a
HenpaBuwibHOE - () 6aoB.

3ananue 4
Buibepume sepruiti omeem u 068edume KpysucKom e20 Homep (KIuKHume Kypcopom, HOCMagvbme

KpecmuK 8 HeoOX00uMoU Kiemouxe)

OTpe30K, COeTUHSIOMMNN IB€ BEPUIMHBI PU3MBI, HE TPUHAIIISKAIIINE OJHON TPaHN Ha3bIBACTCS:
Bapuanmuvr omeemoa:
1) nnaroHanbto;
2) pebpom;
3) rpaHblo;
4) ockhio.
Ortger: 1
OmneHka: JUXOTOMHYECKas; IMPaBHIILHOE BBINOJHEHWE 3alaHHs OleHWBaercs | Oamiom, a
HenpaBwibHOE - () GansoB.

3ananue S
Buvibepume eepubiii omeem u 006edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

KpecmuK 8 HeoOX00uMOU Kliemouxe)

Ecnu GoxoBble pedpa mpu3Mbl MEPIEHIUKYISIPHBI OCHOBAHUIO, TO MPU3Ma SBIISETCS:
Bapuaumer omeemos:

1) HaKJIOHHOW;

2) MpaBUIIbHOM;

3) npsiMoit;

4) BBIITYKJIOM.
OtBer: 3
OneHka: AUXOTOMHUYECKas; MPAaBWJIbHOE BBINOJHEHUE 3a/aHusi oueHuBaercs 1 Oamiom, a
HenpaswibHOE - () GaisoB.

3ananue 6
Buvibepume sepruiti omeem u 068edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmux 68 HeobXo00umMou Kiemouxe)

Ecnu B 0ocCHOBaHMY TIPU3MBI JIEKUT MapajieorpaMM, TO OHA SIBJISIETCS:
Bapuanmur omeemoa:

1) npaBUIBLHOM TIPU3MOIA;

2) mapaJienenuneioM;

3) mpaBHJILHBIM MHOTOYTOJIbHUKOM;

4) nupamMuoi.
Otser: 2
OneHka: AUXOTOMHYECKAs; MpPAaBHIILHOE BBITIOJHEHHE 3aJaHUs oOlleHHBaeTcs 1 Oamnmom, a
HernpaBmibHOE - () GanmoB.

3apanme 7
Buibepume gepruiti omgeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmux 8 Heooxo0uMou Kiemouke)
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[leprieHIUKyIISAp, OMYIIEHHBIN U3 BEPITMHBI TUPAMUIBI HA INIOCKOCTh OCHOBAHUSI, HA3bIBACTCS:
Bapuaumer omeemos:
1) meauaHoi;
2) OChb10;
3) nuaroHaJblo;
4) BBICOTOH.
OtBerT: 4
OneHka: JUXOTOMHUYECKAs, MPABWJIBHOE BBINIOJHEHUE 3aJaHusl oOleHWBaeTcs 1 Oamiom, a
HenpaBwibHOE - () GaiIoB.

3ananue 8
Buibepume sepruiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCmagvbme

KpecmuK 8 HeoOX00UMOU Kiemouxe)

TpeyronbHasi nupamuia Ha3bIBaeTCs:
Bapuanmuvr omeemoa:

1) mpaBWIIbHOM NMHpPaMUION;

2) TeTpa’apom;

3) HaKJIOHHOM MUpPaMUION;

4) npusMoil.
Otser: 2
OneHka: JUXOTOMHYECKAs; NPAaBUJIbHOE BBINOJHEHHE 3aJaHUs oleHuBaeTcs | Oamnom, a
HenpaBwibHOE - () GansoB.

3ananue 9
Buvibepume sepuwiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasgome

Kpecmuk 8 HeoOX00UMOU Kiemouxe)

BricoTa 00KOBO#1 rpaHy MPaBHIILHON TMPAMHU/IBI, IIPOBEICHHAS U3 €€ BEPIINHBI, HA3BIBACTCS:
Bapuanmuvl omeemos:
1) MenuaHoO¥;
2) anodemoii;
3) nepneHIuKyISIPOM;
4) GHCCEKTPHUCOI.
OtBerT: 2
OreHKa: JUXOTOMUYECKAas; IMPaBUIILHOC BBINOJHCHUE 3allaHHs OLeHWBaeTcs | OamwioMm, a
HenpaBuwibHOE - 0 OaJIIOB.

3ananue 10
Buvibepume gepruiti omeem u 068edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, HoCmagvme

Kpecmuk 8 HeobX00uMoul Kiemouxe)

VY ky06a Bce rpaHu:
Bapuanmuvl omeemos:

1) mpsIMOYTOJIbHUKH;

2) KBaJpaThl;

3) Tpameuuu;

4) poMOBI.
Ortger: 2
OneHka: IUXOTOMHYECKAs; MpPAaBUJILHOE BBIMIOJHEHHE 3aJaHUs oOlleHMBaeTcs | Oammom, a
HenpaBwibHOE - () GaioB.
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3ananue 11
Buibepume geprwiti omeem u 068edume KpysucKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00UuMou Kiemoyke)

CkonpKko 1uaMeTpoB y chepbi?
Bapuanmuvl omeemos:

11,

2)3;

3)2;

4)0eCKOHEYHO MHOTO.
Otser: 4
OreHKa: JUXOTOMHYECKAas; MPAaBWILHOE BBIMOJHEHUE 3a/aHus OIllcHUBaercss | Oamwiom, a
HenpaBwibHOE - () GaioB.

3ananme 12
Buvibepume sepnwiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCMagvbme

KpecmuK 8 HeoOX00UuMOoU Kiemouxe)

Kakoii ¢urypoii sBisiercs ceueHue 1apa miocKocTbio?
Bapuanmul omeemoag:

1)oTpeskom;

2)OKpYXHOCTbIO;

3)kpyrom;

4)chepoid.
Otger: 3
OmneHka: AMXOTOMHUYECKas; IMPaBHIBHOE BBINOJHEHUE 3aJaHMs oLeHuBaercs 1 Oamiom, a
HernpaBwibHOE - () GaJIJIOB.

3ananue 13
Buvibepume sepuwiii omeem u 066edume Kpy#CcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoul Kiemouxe)

B dbopmyne V=gn R®  V-00méM
Bapuanmuvr omeemos:
1)mapa;
2)KoHYca;
3)umimHIpa;
4)11apoBOro cexkropa.

OtBer: 1
OneHka: JUXOTOMHYECKAs; IMPABWJIBHOE BBINIOJHEHHWE 3aJaHMsl OlleHHWBaeTrcs 1 Oamiom, a
HernpaBmibHOE - () GanmoB.

3ananue 14
Buibepume gepruiti omeem u 068edume Kpy#cKom e2o Homep (KIUKHume Kypcopom, nocmagbme

Kpecmuk 6 HeobX00umMou Kiemouyke)

KoHyc M0HO NOJTy4UTb, €CIIM BpALIaTh BOKPYT CTOPOHBI
Bapuanmuvl omeemoa:
1)paBHOCTOPOHHUI TPEYrOJIbHUK;
2)TynOyroybHbIN TPEYroJIbHUK;
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3)OCTpOYrOJbHBIN TPEYT OIbHHUK;

4)1psAMOYTOJIbHBIN TPEYTOJIbHUK.
Ortser: 4
OneHka: JAWXOTOMUYECKAs; IMPaBWIbHOE BBIOJHEHHWE 3alaHus oleHuBaercs 1 Oamwiom, a
HenpaBuwibHOE - () 6aoB.

3ananue 15
Buibepume sepruiti omeem u 068edume KpysucKom e20 Homep (KIuKHume Kypcopom, HOCMagvbme

KpecmuK 8 HeoOX00uMoU Kiemouxe)

OcHoBaHUs IWJIMHJIPA. . .
Bapuanmuvr omeemoa:
1)okpyxHOCTH;
2)kpyru;
30npsimble;
4)MHOTOYTOJIbHUKH.

Otser: 2
OmneHka: JUXOTOMHYECKAas; IMPaBHIILHOE BBINOJHEHWE 3alaHHs OleHWBaercs | Oamiom, a
HenpaBwibHOE - () GanoB.

3ananue 16
Buvibepume 6epubiii omeem u 066edume KpysHcKkom e2o Homep (KIuKHume Kypcopom, nocmasgome

Kpecmuk 8 HeoOX00UMOoU Kiemouxe)

Kakoe moHsiTie He OTHOCUTCS K LIUITUHAPY
Bapuaumer omeemos:

1)pedpo;

2)ameTp;

3)oOpa3yromas;

4)0oCh.
Otser: 1
OneHka: NUXOTOMHYECKAs; NpPAaBUJIbLHOE BBINOJHEHHE 3aJaHusl oleHuBaeTcs 1 Oammom, a
HenpaswibHOE - () GaioB.

3ananue 17
Buibepume sepruiti omeem u 068edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 8 HeobXo00umMou Kiemouxe)

OceBbIM CeueHHEM LWIIMHIIPA SBIISICTCS KBAApaT, €Cliu
Bapuanmur omeemos:

1)oOpasyroimast paBHa paguycy;

2)o6pa3yrolias neprneHAUKyIspHa MJI0CKOCTH OCHOBAHHUS;

3)oceBoe ceueHue BCeraa KBaJpar;

4)o6pa3yrolias paBHa JUAMETDPY.
Ortsert: 4
OmneHka: JAMXOTOMHUYECKas; IMPaBUIIbHOE BBINOJHEHUE 3aJlaHus olLeHuBaeTcs 1 Oamiom, a
HenpaBuibHOe - 0 6anoB.

3ananue 18
Buibepume sepruiti omgeem u 066edume KpysHcKomM e20 HoMmep (KIUKHUme Kypcopom, nocmagbme

Kpecmux 8 Heooxo0uMou Kiemouke)
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VY npsiMmoro KoHyca mpsiMasi, COSAMHAIONIAs BEPIINHY KOHyca C IIEHTPOM OCHOBAHHUAI. . .
Bapuanmuvl omeemoa:
1)nepneHAuKyspHa IIOCKOCTH OCHOBAHMS,
2)napaniesibHa MIOCKOCTH OCHOBAHUS;
3)nepecekaercs ¢ IIIOCKOCThIO OCHOBAHUS 0] OCTPHIM YIJIOM;
4)He nMeeT C MIIOCKOCThI0 OCHOBAHUS TOUYEK NIEPECEUECHMUSL.
Otser: 1
OneHka: JAWXOTOMUYECKAas; IMPaBHIIbHOE BBINOJHEHUWE 3alaHus oleHuBaercs 1 Oamwiom, a
HenpaBwibHOE - () GaiIoB.

3ananue 19
Buibepume seprviti omeem u 068edume Kpys#HcKomM e20 Homep (KIUKHume Kypcopom, nocmagbme

KpecmuK 8 HeoOX00UMOoU Kiemouxe)

[ITap noJsrydaercs Npy BPaILEHUH ...
Bapuanmur omeemoa:
1)oTyOKpy>KHOCTH BOKPYT JHaMETpa;
2)noykpyra BOKpYr TuaMeTpa;
3)I0IyOKpYKHOCTH BOKpPYT paauyca;
4)nonykpyra BOKpYr paaunyca.

OtgerT: 2
OneHka: IUXOTOMHYECKAs; NpPAaBUJIbHOE BBINOJHEHHE 3aJaHusl oleHuBaeTcs 1 Oamnom, a
HernpaBwibHOE - () GaJIJIOB.

3ananue 20
Buvibepume sepubiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeobX00umMoul Kiemouyke)

ITpousBoanas GyHKIHH y = X" paBHa:
Bapuaﬂmbz omeemoe.
1)y =n-x";
2)y' = (n+2)-x"%;
)y’ = (n+2)-x"* ;
4)y =n-x"t,

OtBert: 4
OneHka: JUXOTOMHYECKAs; MPABWJIBHOE BBINIOJHEHHWE 3aJlaHMsl OlleHWBaeTcs 1 Oamiom, a
HernpaBuibHOE - (0 OaJIIOB.

3apanme 21
Buibepume sepnuiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 6 HeoOXo00umou Kiemouyke)

[TpousBoanas GyHKIMHK y = a* paBHa:
Bapuanmuvl omeemoa:

1)y =a*tIn a;
2)y =a*tIg a;
)y =a*%Ina;
4)y' =a*Ina.
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Ortger: 4
OreHKa: JAWXOTOMHYECKAs; MPAaBWILHOE BBINOJHEHUE 3a/aHHs OllcHUBaercss | Oawiom, a
HenpaBuwibHOE - () 6aoB.

3ananue 22
Buibepume seprwiti omeem u 068edume KpysucKom e20 Homep (KIuKHume Kypcopom, HOCMagvbme

KpecmuK 8 HeoOX00uMOoU Kiemouxe)

[IpounsBoaHas GyHKIMH Yy = tg X paBHA:
Bapuaﬁmbl omeemoes.
1)y = 1/sin? x;
2)y' = 1/sin® x;
3)y’ = 1/cos® x;
4)y' = 1/cos? X.

Otser: 4

OmneHka: JUXOTOMHYECKas; TMPaBHIILHOE BBINOJHEHWE 3alaHHs OleHWBaercs | Oamiom, a
HenpaBwibHOE - () GaiioB.

3aganme 23

Bovibepume eepnwiii omeem u 068edume KpysHcKom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 8 HeoOX00UMOU Klemouxe)

[IpousBonHas pyHKIMH Yy = ctg X paBHa:
Bapuaumer omeemos:

1)y’ = 1/sin x;

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

OtBeTt: 4
OrneHka: JUXOTOMHYECKAs; IMPABWJIBHOE BBIOJHEHHE 3aJaHHs OlLleHHMBaeTcs 1 Oamiom, a
HernpaBwibHOE - 0 OaJIIOB.

3ananue 24
Buvibepume sepruiti omeem u 068edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 8 HeobXo00umMou Kiemouxe)

[MpousBoanas GpyHkuuu y = l0g a X paBHa:
Bapuaﬂmw omeemoe.
1)y = 1/x;
2)y = 1/(x-Ine);
3)y’ = 1/(x-lg 100);
4)y' = 1/(x-In a).

Ortser: 4

OmneHka: JAMXOTOMUYECKas; MpaBWIbHOE BBINOJHEHUE 3aJlaHusl olieHuBaercs 1 Oamwiom, a
HenpaBuibHOE - ) 6anoB.

3ananue 25
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Buibepume sepnviti omeem u 066edume Kpys#CKom €20 Homep (KIuKHUme Kypcopom, HOCmasbme
KpecmuK 6 HeoOX00uMou Kiemoyke)

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

Otger: 3
OmneHka: JWXOTOMHYECKAas; TMPaBWIBHOE BBIOJHEHWE 3alaHus OIlleHWBaeTcst | Oamiom, a
HenpaBwibHOE - () GansoB.

3ananue 26
Buibepume seprwiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCmagvbme

KpecmuK 8 HeoOX00uMOoU Kiemouxe)

[MpousBoanas Gpynkuuu y = In x paBHa:
Bapuaﬁmbz omeemoe.
1)y =1/x;
2)y' = 1/(x-In 10);
3)y’ = 1/(x-lg 100);
4)y’ = 1/(x:Ig e).

Otser: 1
OneHka: JUXOTOMHYECKAs; NPAaBUJIbHOE BBINOJHEHHE 3aJaHUsl oleHuBaeTcs | Oammom, a
HernpaBwibHOE - () GaJIJIOB.

3ananue 27
Buvibepume sepubiii omeem u 066edume Kpy#CcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMou Kiemouxe)

[IpousBoHast CcyMMbl IBYX (DYHKUUN U U V paBHa!
Bapuanmur omeemos:

1)yl - ul + V’,
2)y =u'v+uv
3)yl - ul _ V’,
4)y =u" -V

Otser: 1
OneHka: AUXOTOMHYECKAs; MpPAaBUILHOE BBINIOJHEHHE 3aJaHUs OlleHHBaeTcs 1 Oamnmom, a
HernpaBmibHOE - () GanmoB.

3ananue 28
Buibepume sepruiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmux 6 Heooxo0UMou Kiemouke)

[IpousBoaHas pa3HOCTH ABYX (YHKLUH U U V paBHa:
Bapuanmer omeemos:

1)yl = ul _ VI;
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2)y! = u! + V’,
y =u"/Vv;
4y =u"-V'.

Ortger: 1
OneHka: JAWXOTOMUYECKAs; IMPaBWIIbHOE BBINOJHEHUWE 3alaHus oleHuBaercs 1 Oamwiom, a
HenpaBwibHOE - () GaiIoB.

3ananue 29
Buibepume seprwiti omeem u 068edume KpyucKom e20 Homep (KIuKHume Kypcopom, HOCMagvbme

Kpecmuk 68 HeoOX00uMou Kiemouyke)

[IpousBoHas npou3BeeHUs ABYX (PYHKIMHU U U V paBHa:
Bapuanmur omeemos:

1)yl = ul + V’,
2)y' =u'/Vv';
3y =u'v+uv,
4)y =u"-V'.

Ortser: 3
OrleHKa: JAUXOTOMHYECKAs; MPAaBUIIBHOE BBIMOJHEHUE 3aJaHKsl OIleHMBaeTcs | Oamwiom, a
HenpaBwibHOE - 0 OaoB.

3ananue 30
Buvibepume sepuwiii omeem u 066edume Kpy#CKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoU Kiemouxe)

[TpousBoHo# dyHKIMN y = f(X) Ha3bIBAETCA:
Bapuanmul omeemoas:
1)mipenen oTHOMIEHHS 3HAYCHUS (PYHKITMH K 3HAYCHHIO apryMEHTa MPH CTPEMIICHUH
apryMeHTa K HYJIIO;
2)OoTHOIICHUE 3HaYCHHS (DYHKIIMU K 3HAYCHUIO apIyMEHTA;
3)oTHo1IeHHE TpHUpameHust GYHKIUU K TPUPALICHAIO apTyMEHTa;
4)ripenient OTHOIICHHS MTpUpaNeHus GYHKIUN K IPUPALICHAIO apTyMEHTa IPH
CTPEMIICHUH TIPHPAILECHUS apryMEHTa K HYJIIO.

OtBert: 4
OneHka: JUXOTOMHYECKAs; IMPABWJIBHOE BBINIOJHEHHWE 3aJlaHMsl OlleHWBaeTrcs 1 Oamiom, a

HenpaBuwibHOE - 0 OaJIIOB.

3aganue 31

Buvibepume sepnuiii omeem u 066edume Kpysckom e2o Homep (KIuKHume Kypcopom, HOCmasbme
Kpecmux 68 HeobXo00umMou Kiemouxe)

ITpousBoaHas GyHKIMH ONpeensieT:
Bapuanmuvr omeemos:
1)uzmeHeHre GyHKIUY NPU 3alaHHOM U3MEHEHUH apryMEHTa;
2)U3MeHeHHe apryMeHTa Py 3aJJaHHOM 3HaYeHUU (YHKIUH;
3)uzMeHeHne GYHKLIUU NPU 33laHHOM 3HAUE€HUH apryMEeHTa;
4)ckopocCTh M3MEHEeHHEe (DYHKIUU MPU U3MEHEHUH apryMeHTa.

OtBert: 4

137



OreHKa: JAMXOTOMHYECKAs; MPAaBUIBHOC BBHINOJHEHUE 33/IaHus OIllcHMBaercs | Oawiom, a
HenpaBuwibHOE - () 6aoB.

3ananue 32
Buvibepume sepruiti omgeem u 068edume KpysucKom e20 Homep (KIuKHume Kypcopom, HOCMagvme

Kpecmuk 8 HeoOX00uMOoU Kiemouxe)

IlepBooOpa3noit pyHkmm y = f(X) Ha3bpIBaETCS:
Bapuanmuvr omeemoa:
1)¢byHKUIMS, TpOU3BOIHASI KOTOPOH paBHA 3a1aHHON GyHKIMH (pyHKINK y = f(X));
2)¢ynakuus, paBaas cymme y = f(x) + C, rne C — mpou3BoJibHAsI KOHCTAHTA;
3)dynkuus, pasaas 2 f(x+C), roe C — mpon3BoJibHasi KOHCTAHTA;
4)pynkuus, pasHas 2 f(x).

Ortger: 1
OneHka: JAWXOTOMUYECKAas; TMPaBWIIbHOE BBINOJHEHWE 3alaHus oleHuBaercs | Oamwiom, a
HenpaBwibHOE - () GansoB.

3ananue 33
Buvibepume 6epubiii omeem u 066e0ume KpysHcKkom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMOoU Kiemouxe)

Kaxnas pynkuus y = f(x) umeer:
Bapuanmul omeemoas:
1)onHy mepBooOpa3Hy0 PyHKIIUIO;
2)poBHO 2 epBOOOpa3HBIX (QYHKITUH;
3)HM OJTHOM TepBOOOpa3HON (PYHKIINH;
4)MHOKECTBO MEePBOOOPA3HBIX (PYHKITHI.

OtBert: 4
OneHka: JUXOTOMHYECKAs; IMPABWJIBHOE BBINIOJHEHHUE 3aJaHusl OlleHWBaeTcs 1 Oamiom, a
HernpaBwibHOE - 0 OaJIIOB.

3ananue 34
Buvibepume sepuviii omeem u 066edume Kpy#CcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeobXo00umMou Kiemouxe)

[TepBo0OpasHoit hyHKIwK y = X" ABIsIeTCS QYHKIIHS:
Bapuanmuvl omeemos:
1)y =n-x";
2)y = x"n;
3)y = x"Y/(n+1);
4)y = x" (n+1).

OtBeT: 3
OneHka: AUXOTOMHYECKAs; MpPAaBUILHOE BBINIOJHEHHE 3aJaHUs OlleHHBaeTcs 1 Oamnmom, a
HernpaBmibHOE - () GanmoB.

3ananue 35
Buvibepume sepruiti omgeem u 068edume Kpy#CcKom e20 Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmux 6 Heobxo0umoli Kiemouke)
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[TepBoOOpa3Hoit GyHKIMH y = a* SIBIIETCS QYHKIIHS:
Bapuanmer omeemoag:

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

Ortser: 3
OmneHka: JAWXOTOMUYECKAs; IMPaBWIbHOE BBINOJHEHHWE 3alaHus oleHuBaercs 1 Oamwiom, a
HenpaBwibHOE - () GaiIoB.

3ananue 36
Buvibepume sepruiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCMagvbme

KpecmuK 8 HeoOX00UMOU Klemouxe)

[lepBooOpa3Hoit pyHkuMH y = 1/X sBisiercs pyHKIUA:
Bapuanmuvr omeemoa:

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

Otgert: 3
OreHka: JUXOTOMUYECKAas; IMPaBHIILHOE BBINOJHCHUE 3alaHHs OleHWBaercs | Oamiom, a
HernpaBwibHOE - () GaJIJIOB.

3ananue 37
Buvibepume sepuviii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00UMOU Kiemouxe)

ITepBooOpa3HoOit PyHKIHMHK y = €* ABIAETCS (DYHKIHS:
Bapuanmuvl omeemos:

1)y =eXIn x;
2)y =e¥/lg x;
3)y =€

4)y = e¥/In x.

OtBeT: 3
OneHka: JUXOTOMHYECKAs; IMPABWJIBHOE BBINIOJHEHHWE 3aJaHMsl OlleHWBaeTcs 1 Oamiom, a
HernpaBuibHOE - (0 OaJIIOB.

3ananue 38
Buvibepume sepnuiti omeem u o68edume KpysiHcKkom e2o Homep (KIUKHUme Kypcopom, nocmagbme

Kpecmuk 6 HeoOX00umMou Kiemouyke)

CoBMECTHBIMH HA3BIBAIOTCS cnyqaﬁHHe COOBITHS
BapuaHrnbl omeemoe.
l)KOTOpLIe, B CAMHUYHOM UCHBITAHUU HC MOTYT HpOPI3OI>iTPI OIHOBPCMCHHO,
2)KOTOpLIe HC IPOUCXO AT HUKOI' 1A,
3)KOTOpLIe B ¢IUHUYHOM UCIBITAHUU MOT'YT HpOI/I3OI>'ITPI OJJHOBPCMCHHO,
4)BepO$ITHOCTL KOTOPBIX, 3aBUCUT OT PE3yJibTaTa MPCABIAYIICTO UCIBITAHUA.

139



Ortser: 3
OreHKa: JAMXOTOMHYECKAs; MPAaBWIBHOE BBINOJHEHUE 3a/aHHs OllcHUBaercss | Oawiom, a
HenpaBuwibHOE - () 6aoB.

3ananue 39
Buibepume seprwiti omeem u 066edume KpyjiHcKom e20 Homep (KIUKHume Kypcopom, nocmagbme

KpecmuK 8 HeoOX00uMOoU Kiemouxe)

HecoBmecTHbIMU Ha3bIBatOTCS ClIydaiiHble COOBITHSA:
Bapuanmul omeemos:
1)KoTOpBIE B €TMHUYHOM HCHBITAHUN HE MOTYT IIPOU30MTH OJTHOBPEMEHHO;
2)KOTOpbIE B €IMHUYHOM UCIBITAHUU MOTYT IPOU30HTH OJJTHOBPEMEHHO;
3)KOTOpHBIE BCET1a TPOUCXOIAT;
4)BeposITHOCTh KOTOPBIX 3aBUCUT OT PE3yJIbTaTa MPEbIIyLIEr0 UCIBITAHUS.

Ortger: 1
OneHka: JAWXOTOMUYECKAas; TMPaBWIIbHOE BBINOJHEHWE 3alaHus oOleHuBaercs | Oamwiom, a
HenpaBwibHOE - () GaioB.

3ananue 40
Buvibepume 6epmviii omeem u 066edume KpysHcKkom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmux 8 HeoOX00UMOU Kiemouxe)

CymMa BepOsSTHOCTEH TIOJTHOM TPYIITBI COOBITHI paBHA!
Bapuaumer omeemos:
1)unciy Bcex COOBITHM 3TOM TPYIIIHL;
2)2;
3)1;
4)mro6omy unciy ot -1 go +1.

OtBeT: 3
OneHka: JUXOTOMHYECKAs; IMPABWJIBHOE BBINIOJHEHHUE 3aJaHusl OlleHWBaeTcs 1 Oamiom, a
HernpaBwibHOE - 0 GaJIIOB.

3ananue 41
Buvibepume sepruiti omeem u 068edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmux 68 HeobXo00umMou Kiemouxe)

JInst Kakoro coOBITHS BEPOSITHOCTH paBHa 1:
Bapuanmur omeemos:
1)nocroBepHoro;
2)HEBO3MOXKHOTO;
3)HECOBMECTHOTO C JJOCTOBEPHBIM;
4)ciydaitHOTO.

Otser: 1
OneHka: AUXOTOMHYECKAs; MpPAaBUILHOE BBINIOJHEHHE 3aJaHUs oOlleHMBaeTcs | Oamnom, a
HernpaBmibHOE - () OaioB.

3ananue 42
Buibepume seprwiti omgem u 068edume Kpys#HcKom e20 Homep (KIUKHume Kypcopom, nocmagbme

Kpecmux 8 Heooxo0uMou Kiemouke)
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J1y1s Kakoro cOOBITHS BEpOSITHOCTH paBHa 0:
Bapuanmuvr omeemos:
1)nocToBepHOro;
2)IPOTUBOIIOJIOAKHOTO K HEBO3MOKHOMY;
3)HEBO3MOXKHOT0;
4)ciyqaifHOTO.

Ortser: 3
OneHka: JAWXOTOMUYECKAas; IMPaBWIIbHOE BBINOJHEHHWE 3alaHus oleHuBaercs 1 Oamwiom, a
HenpaBwibHOE - () GaiIoB.

3ananme 43
Buvibepume sepruiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCMagvbme

KpecmuK 8 HeoOX00UMOU Kiemouxe)

J171st Kakoro COOBITHS BEPOATHOCTH MOXKET ObITh paBHa 0,3:
Bapuaumer omeemos:
1)mocToBepHOTO;
2)HEBO3MOXHOIO;
3)IPOTHUBOTIOJIOKHOTO K HEBO3MOKHOMY;
4)ciyqaifHOTO.

Orger: 4

OreHka: JUXOTOMUYECKAas; IMPaBHIILHOE BBINIOJHCHUE 3alaHHs OleHWBaercs | Oamiom, a
HernpaBwibHOE - () GaJIIOB.

3aganue 44

Buvibepume sepnuiii omeem u 066edume KpysHckom e2o Homep (KIuKHume Kypcopom, HOCHmasbme
Kpecmuk 8 HeoOX00UMOoU Kiemouxe)

OTHOCHTEIbHAS YACTOTA CIIY4aHHOTO COOBITHS MOYKET IPUHUMATH 3HAYCHHUS:
Bapuanmol omeemos:
1)ot -1 mo +1;
2)ot -2 5o +2;
3)ot 0 1o 3;
4)or 0 mo 1.

OtBert: 4
OneHka: JUXOTOMHYECKAs; IMPABWJIBHOE BBINIOJHEHHWE 3aJaHMsl OlleHWBaeTcs 1 Oamiom, a
HernpaBuibHOE - (0 OaJIIOB.

3ananue 45
Buibepume sepnuiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCmagvbme

Kpecmuk 6 HeoOXo00umMou Kiemouyke)

Pemute ypaBHenwue: Sin X - % =
Bapuaﬂmbl omeemnmoes.
1" (—%) +m,m e Z;
2) oimme”Z;
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GV %+7zm,m eZ,

3)

-n” Z+7zm,m e’
5 6

Ortser: 4
OmneHka: JAWXOTOMUYECKAs; IMPaBHIIbHOE BBINOJHEHHWE 3alaHus oleHuBaercs 1 Oamwiom, a
HenpaBwibHOE - () GaiIoB.

3ananue 46
Buvibepume sepruiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCmMagvbme

KpecmuK 8 HeoOX00UMOU Kliemouxe)

Pemure ypaBHEeHHe: COS 2X=1
Bapuanmul omeemos:
1) 2nm,m e 7

Z+27zm,meZ;
2)4
3)7zm,meZ;

4) i%+2ﬂm,meZ.

Otser: 2
OneHka: IUXOTOMHYECKAs; NpPAaBUJIbHOE BBINOJHEHHE 3aJaHusl oleHuBaeTcs 1 Oamnom, a
HernpaBwibHOE - () GaJIIOB.

3ananue 47
Buvibepume sepubiii omeem u 066edume Kpy#cKom e2o Homep (KIuKHume Kypcopom, nocmasbme

Kpecmuk 8 HeoOX00uMoU Kiemouxe)

T
VYkaxuTe ypaBHEHHE, KOTOPOMY COOTBETCTBYET pEUICHUE: X = Y +2mm,meZ.

Bapuaﬂmbz omeemoe.

Digx=1;
2)cos X = 0;
3)sin x = -1;

]
2.

4)ctg x =

OtBeT: 3
OneHka: AUXOTOMHUYECKas; MPAaBWJIbHOE BBIMIOJHEHUE 3a/aHusl oleHuBaercs 1 Oammom, a
HernpaBmibHOE - () GanmoB.

3ananue 48
Buibepume sepruiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCmagvme

Kpecmuk 6 HeoOXo0o0umou Kiemouyke)

Ha xakoM u3 prUCyHKOB ITOKa3aHO pPEIICHHE HEPABEHCTBA: COS X < > ?

Bapuanmer omeemos:
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1) 2) 3) 4)

Ortger: 4
OmneHka: JAWXOTOMUYECKAs; TMPaBWIBHOE BBIOJHEHWE 33JaHUsl OIlleHWBaeTcst | Oamiom, a
HenpaBwibHOE - () GaioB.

3ananue 49
Buvibepume sepnwiti omeem u 068edume Kpy#cKom e20 Homep (KIuKHume Kypcopom, HOCMagvbme

KpecmuK 8 HeoOX00UuMOoU Kiemouxe)

OTHoLIEHNE CHHYCA YIila @ K KOCUHYCY yIjla ¢ €CThb
Bapuanmul omeemoa:
1) Tanrenc yrna o
2) KOTaHT€HC yIila o

3) OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO
4) 1.

Otser: 1
OneHka: IUXOTOMHYECKAs; NpPAaBUJIbHOE BBINOJHEHHE 3aJaHusl oleHuBaeTcs 1 Oamiom, a
HernpaBwibHOE - () GaJIIOB.

3ananue 50
Buvibepume sepuviii omeem u 066edume Kpy#CcKom e2o Homep (KIuKHume Kypcopom, nocmagbme

Kpecmuk 8 HeoOX00uMoU Kiemouxe)

VCTaHOBHTH COOTBETCTBUE (POPMYJIBI CIIOKEHUSA TPUTOHOMETPUYECKHX (yHKIui COS(a — f3)
BapuaHrnbz omeemoe.
1) sin «-cos f—cosa -sin S
2) sin@-cos f+cosa -sin
3) cosa -cos f—sin a-sin S
4) cosa -Cos S +sin a-sin f
OtBerT: 4
OI_ICHKaZ AUXOTOMHUYCCKAsA; IPaBUIIbBHOC BBIIIOJIHCHUEC 3aJaHUd OLCHUBACTCA 1 68.J'IJ'IOM, a

HenpaBuibHOe - 0 OanoB.

Kpurepuu orieHKH py MPOBEAEHUH SK3aMeHa B (popMe TECTUPOBAHMS

OLIEHKA «OTIIMYHO) «XOPOIIIOY «YAOBIIETBOPUTEIHHOY» | «HEYIOBICTBOPUTEIHHOY
B nponenrtax 91-100% 76-90% 60-75% 0-59%
B Oammax 46-50 36-45 30-35 0-29
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MHWHUCTEPCTBO HAVKH U BBICIIIET'O OFPA30OBAHNM S POCCUIMCKON ®EJIEPALINNA
HabepexHouenHUHCKUI HHCTUTYT ((punuain) GpeaeparbHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pa30BaTEJILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»

NmxeHepHO-3KOHOMUYECKUN KOJIIEHK

(I)OHI[ OINCHOYHBIX CPEIACTB JJIA HpOMe)KyTO‘-IHOﬁ arTreCralumn
Imo uTOoraM OCBOCHHMA JUCHHUIIINHBI

no agucuumiimae «MatemMaTukay

IIpakTuyeckue 3axanus Kk 1udpPpepenuuposanHomy 3a4éry 1 cemectp

V25 —10x + x% +y = 4,

1. a) Ilycth (Xo;Yo) — PELICHHE CUCTEMBI {

y—3x+11=0.
0) Haiimure npousBeaeHUE XoYo.
y—v25—-x2=0
2. a) I1ycTb (Xo;Yo) — PEIlICHUE CUCTEMBI ’
y+5=|x—6|.
6) Haiiqure cymmy Xo + Yo.
0,2¥-0,008
3. a) Pemmre HepaBeHCTBO > <
x“—10x+25
2
X“+6x+9
4. Pemmute HEpaBeHCTBO — . . 2 O
2X—4
5 p 2 x% —5x—3 .
. Pemmre ypaBHeHue X _27
6 p 3 x2+5x—2 .
. Pemmre ypaBHeHue = _0’252 =
x—2 18 x—2 3
G—2) | 2:7( - )+m
7. a) Pemute ypaBHeHue 2 (x - 2) 2 x—2 .

0) Haiigute ero kopHu, IpUHAIEKAIINE OTPE3KY [_2; 2].

(x+3)2 20 x+3 2
+ ;=85 —5 ) +!
8. a) Pemure ypaBHeHue o (x + 3) X+ .
6) Haiimute ero KopHH, IpUHAAJIEKAIINE OTPE3KY [—6; —4]

(x—1)2 8 x—1 2
=7 — —1
. R P 7 x1)

a) Pemmre ypaBHeHue

6) Haiinute ero KopHH, IpUHAAIEKAIINE OTPE3KY [_2; 3].

_ 4
10. a) Pemmure ypaBHeHue logs(2 —x) = logysx™.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

[ 1
logg — logg 8] .
0) YKaxxuTe KOPHHU 3TOTO YpaBHEHHsI, IPUHAJICKAIINE OTPE3KY L 82

log, (x* — 14x) =5.

a) Pemnre ypaBHeHue

log; 0, 1; sx/ﬁ}.

0) YKaxuTe KOPHH 3TOTO YpaBHEHHUSI, IPUHAIISKAIINE OTPE3KY
1 —
97 —8.3""'+5=0.
a) Pemnre ypaBHeHue

1. =
3

( 7 )
0) HaiimuTe Bce KOpHU 3TOTO YpaBHEHUS, IPUHAUICKALITIE TPOMEKYTKY

45 23 15 -0.
[2:4/10].

a) Pemnre ypaBHeHue:

0) OnpenenuTe, KaKue U3 €ro KOPHEH MpUHAIEKAT OTPE3KY

6logi x — Sloggx +1=0.

a) Pemnre ypaBHeHue

0) HaiiuTe Bce KOpHU 3TOr0 YpaBHEHUS, IPHUHAUICKALIUE OTPE3KY [2; 2,5 ]

1+1logy (95 +5) = log 5 v/ 8x* + 14.

a) Pemure ypaBHeHue

9

—1; —] .
6) Haiigute Bce KOpHM 3TOTO ypaBHEHUS, IPUHA IEKAIINE OTPE3KY L

logy (x+2) =logge(x*).

a) Pemnure ypaBHeHue

[ 1
10g67; logg 35] .

0) Haiinute Bce KOpHM 3TOTO YpaBHEHHUsI, PUHAJICKAIIAE OTPE3KY L

27 5.9 32 445 — .

a) Pemmute ypaBHeHUE
0) YKakuTe KOPHU TOr0 YpaBHEHHUs, IPUHAUIEKAIHE OTPE3KY logs4; logs 10].

4x2—2x—|—1 _|_4X2—2X — 20

a) Permute ypaBHeHUE

0) HaiimuTe Bce KOpHU ATOTO YpaBHEHUS, IPUHAUICKALTIE OTPE3KY [—15 2].
_1
3.9 —7.6"+3.4° = 0.
a) Pemute ypaBHeHUE
0) YKaXuTEe KOPHH ATOTO YpaBHEHUS, IPHUHAIIC)KAIIETO OTPE3KY 2; 3].

7 . 9x2—3x—|—1 + 5 . 6x2—3x—|-1 o 48 . 4x2—3x — 0

a) Pemute ypaBHeHue
0) Haiigute Bce KOpHH 3TOTO ypaBHEHUS, IPUHAIeKAIIHNE OTpe3Ky [—1; 2].

1
25x+5x+1+51_x+2—5x < 12.

Pemure HCEPaBCHCTBO

Xl _7.207145<0,

2 5'=2
— + = > 2.
Pemre HepaBeHCTBO:! =1 5°-3
1657 —9.4%7 41 >0,
Pemmre HepaBeHCTBO:
Pemre HepaBeHCTBO: 25 —20"-2-16" <0.

Pemmre HepaBeHCTBO:
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26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

30,25

Pewmre Hepasenctso; 2 — 27 F
057 26410 _ () 927 —4x=80
Pemure HEpaBeHCTBO: ’ =Y

> 1,5.

1 1
> .
Perrte HepaBeHCTBO 6x2—5x — /6x2 —5x+1—1
2
PemuTe HepaBeHCTBO: (x —AX 6) v8—x<0.
2vx+3 - 3vx+3
x+1 — x4+2

Pemire HepaBeHCTBO

Tpeyronbaukun ABC u ADC nexar B pa3HbIX INIOCKOCTSAX U UMEIOT 0011yt0 cTopoHy AC.

Touka E nexut Ha ctopone AB, a F nexxur Ha cropone BC, npuuém EF mapamnensna

miockoctu ADC. P — cepenuna AD, K — cepenuna DC.

3) Hoxaxwure, uto EF || PK.

4) KakoBo B3anMHOe pacnosiokerue npsiMmbix PK u AB? Uemy paBeH yros Mmexmiy
aTMHU TIpsiMbIMA, eci yroil ABC pasen 40° u yron BCA pasen 80°?

Tpaneuus ABCD (AD u BC — ocHoBanusi) u TpeyroibHuk AED umeroT o011yto cTopoHy

AD u nexat B pa3HbIX IJIOCKOCTSX. Touka M nexut Ha cropore AE, a P nexur Ha

cropone DE, nmpuuém MP mapannenbHa MaoCKOCTH Tparenuy.

3) Hoxaxwute, utro MP || BC.

4) KaxkoBo B3auMHOe pacrionoxenue npsameix MP u AB? Uemy paBeH yroa Mexmy
TUMU TIpssMbIMU, eciii yroil ABC pasen 110°? [Toscaure.

OcnoBanne AD tpamneniuu ABCD (AD u BC — ocHOBaH#HS) JIEKUT B TWIOCKOCTH o Yepes

toukH B u C npoBeseHbl napajiesbHbIe MPsSMbIE, IEPECEKAIOIINE TUIOCKOCTh O B TOUKAX

E u F cootBeTcTBEHHO.

1) Hoxkaxwute, uro BCFE - mapamienorpamm.

2) KakoBo B3auMHOe pacrionoxxenue npsmeix EF 1 AB? UeMy paBeH yros Mex1y STUMU

npsiMmbiMu, eciii yroil ABC pasen 150°? [Tosicaute.

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

[TocTpoiiTe ceuenue TeTpasapa IIOCKOCTHIO, MPOXoasiei uepe3 cepeauny DB u

napajuiensHoit mnockoctu ADC. Haiinure miomans ceueHusl.

Bce rpanu napamenenunena ABCDA1B1C1D1 kBanpats! co ctoponoii 4. Uepes

cepenuny pedpa AD mapamnensno mnockoctu DA1B1 mposenena mnockocts. [loctpoiite

CeueHHUe U HalIuTe ero mepumeTp.

B terpasape DABC touka M — cepenuna AC, DB =6, MD = 10, yron DBM npsamoii.

[TocTpoiiTe ceuenue TeTpaszpa IIOCKOCTHIO, MPOXoAsiel yepe3 cepeauny peopa DC

napaiensHo miockoctd DMB, u HaiinuTe miomanb ceuyeHusl.

ABCDAB:1C:D; — napannenenumnes, Bce rpaHd KOTOPOTo MPMOYToiabHUKU, AD = 4,

DC =8, CCy = 6. [TocTpoiiTe ceueHune napaiesnenuneia, niocKoCTbo, MPOXoIsaIien

yepes cepenuny pedbpa DC napamnensno miockoctu AB1Ci u HaiinuTe nepumerp

CEUEHUS.

Touka M paBHOYyza€Ha OT BCEX BEPLIMH PaBHOOEIPEHHOTO MPSIMOYTOJIBHOTO

tpeyronsHuka ACB (yros C npsmoii), AC = BC =4 cMm. PaccrosiHue ot Touku M 110

TLIOCKOCTH TPEyroIbHUKA paBHO 2v/3 cM. JlokaxkwuTe, uTo miockocTs AMB

nepnenukyisipHa miockoctd ABC. Kakoit yron minockocte BMC cocrasiser ¢

miockocTeio ABC?

Touka M paBHOyzAaJeHa OT BCEX BEPLIUH PaBHOOEIPEHHOTO MPSIMOYTOJIBHOTO

tpeyroabHuka ACB (yron C npsmoii), AC = BC =4 cm. Paccrossaue ot Touku M 1o
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

ILIOCKOCTH TPEYroJIbHUKA paBHO 2v/3cM. Jlokaxute, uto miockocts AMB
nepnenaukyispHa miockocty ABC. Kakoit yron mexay MC u munockocteio ABC?
Touka M paBHOyzAaJ€HA OT BCEX BEPLIMH PAaBHOOEIPEHHOTO MPSIMOYTOJIBHOTO
tpeyrosnbHuka ACB (yron C npsmoit), AC = BC = 4 cMm. Paccrosinue ot Touku M 10

IIIOCKOCTH TPeyroibHHKa paBHO 2v/3cM. Jlokakure, uto miockocts AMB
nepnenaukyisipaa miockoctu ABC. Haliaute paccrosiaue ot Touku E — cepennnbl
crtoponsl AC g0 mockoctu BMC.

ABCD - kBagpaT co CTOPOHOH, paBHOU 4 cM. TpeyroiabHIUK AMB umeeT 001Iyro CTOpoHy

AB ¢ xBagparom, AM = BM = 21/6 cum. I110CKOCTh TPEYroNbHUKA U KBAAPaTa B3AHMHO
nepneHuKyisapHel. Jlokaxkure, uto BC nepnennukynsipao AM. Haiinurte yron mexuy
MC u mII0CKOCTBIO KBajipaTa.

ABCD - xBazgpar co cTOpOHOM, paBHOM 4 cM. TpeyronbHUK AMB nMeeT 0011y10 CTOpoHy

AB ¢ xBagparom, AM = BM = 2+/6¢cm. TI10CKOCTb TPeyroIbHUKa U KBAIPATa B3aUMHO
nepneHuKynsapHsl. Jlokaxure, uto BC nepnenauxynsipao AM. Haiinurte pacctosiHue oT
ToukH A 50 miockoctu DMC.

Touka M paBHOyaJIeHa OT BCEX CTOPOH NpaBHIILHOTO TpeyrojabHuka ABC, cropona
KoToporo paBHa 4 cM. Paccrosinue ot Touku M a0 mnockoct ABC paBHO 2 cMm.
Joxaxwute, uro iockocth AMO nepnienaukymsipaa miockoctd BMC (O — ocHoBaHme
MepIeHIuKYIIsApa, OMyleHHOoro, u3 Touku M Ha miockocth ABC). Touka E
npuHapiexxutr AC, npuuém AE : EC =2 : 1. Haitnute pacctosiaue ot Touku E 110
mnockocty BMC.

Tpeyronpauk ABC — npsmoyronsHsiii (yroa C =90°), AC =CB=3 cm. TpeyronpHuk
AMC nmeer o6mryio cropory AC ¢ tpeyronsankoM ACB, AM = CM = V6 cwm.
[IimockoCcTH TpEyroabHUKOB B3aUMHO NEPHEHIUKYISApHBL. Jlokaxute, yto MC
nepnenaukyisipHo BC. Haitaute yron mexnay MB u miockoctsio ABC.

Tpeyronsank ABC — npsmoyronsHsiii (yroa C =90°), AC =CB=3 cm. TpeyronpHuk
AMC nmeer o6mryto cropory AC ¢ tpeyronsankoM ACB, AM = CM = V6 cwm.
[imockoCcTH TPEyroabHUKOB B3aUMHO NEPHEHIUKYISApHBL. Jlokaxute, yto MC
nepnenaukysisipHo BC. Haitaute pacctosinue ot Touku E — cepenunnl AB 10 miiockoctu
BMC.

Jlokaxxute, 4TO TOUKA IepecedeHus: MeauaH tpeyrojbarka ABC ¢ BepmmrHamu

A(X1,Y1,21), B (X2, Y2, 22), C (X3, Y3, Z3) MMeeT KOOPIMHATHI

X1+ y1+zl_x2+y2+ ZZ_X3+ y3t+ 23 o
3 B 3 B 3 . HaI/I,Z[I/ITe KOOpAMHATBI BEPIINHBI A (X,y,Z), cClin

B(@3,5,8), C(-1, -2, 6) u M(3,6,11).

Touka M paBHOyzaseHa OT BCEX CTOPOH NpaBuiIbHOTO TpeyrojabHuka ABC, cropona

KoToporo paBHa 4 cMm. Paccrostnue ot Touku M 1o miiockoctu ABC paBHO 2 cM.

Hokaxwute, uto miockocts AMO nepnenaukysspHa miockoctd BMC (O — ocHoBaHue

NEepIeHANKYIIAPa, OMyIeHHOro, U3 Touku M Ha miockocts ABC). Haiinute yron mexay

mockocTeio BMC u mnockocteio ABC.

Touka M paBHOyzAaj€Ha OT BCEX CTOPOH MpaBUIIbHOTO TpeyrojabHuka ABC, ctopona

KoToporo paBHa 4 cM. PaccTosinue ot Touku M a0 mockoct ABC paBHO 2 cMm.

Jokaxwute, uto miockocte AMO nepnenaukysspHa miockoctd BMC (O — ocHoBanue

NepIeHANKYIIsApa, OMyIleHHOTro, 13 Touku M Ha mtockocth (ABC). Haiiaure yron

Mexay MC u mockoctsro ABC.

Touka C nexxut Ha otpeske AB, npuuém AB : BC =4 : 3. Otpesok CD, paBnblii 12 cm.

napasiesieH IIOCKOCTH 0, poxo el uepes Touky B. Jlokaxure, yto npsimas AD

IepeceKaeT MIOCKOCTh 0L B HEKOTOpou Touke E, n Haliaure otpe3ok BE.

B ky6e ABCDA1B1C1D1 Touka M nexwut Ha pedbpe BB1, npuuém BM : MB1=3:2,a

touka N nexut Ha pedpe AD, mpuuém AN : ND =2 : 3. Beruucnure CUHYC yria Mexay

npsimoit MN u mockocteio rpanu DD:1C:C.

B kyoe ABCDA1B1C1D1 Touka M nexwut Ha pebpe BB1, npuuém BM : MB1=3:2,a
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52.

53.

54,

55.

56.

S7.

58.

59.

60.

touka N nexxut Ha pedpe AD, npuuém AN : ND =2 : 3. Boruucianre CHHYC yriia MexXIy
npsimoit MN u mockocthio rpanu A1B1CiDs.
B kybe ABCDA1B1C1D1 Touka M nentp rpanu BB1C1C. Beruncnure yromn Mexmy

BekTopamu A1D un AM.
B ky6e ABCDA1B1C1D;1 Touka M niertp rpann BB1C1C. Berancnure yrom Mexmy

BekTopamu BB; u MD.

B tpanenmu ABCD ocnoBanue BC = 12 ¢cM. Touka M He JI€KUT B TUIOCKOCTH TPATCIINH,
a Touka K — cepenuna otpeska BM. [lokaxute, uro mockocts ADK nepecekaer
otpe3ok MC B HekoTopoii Touke H, u Haligute otpe3ox KH.

Touka B e nexwur B miockoctu Tpeyroisauka ADC, touku M, N, P — cepenuabl
otpeskoB BA, BC, BD cooterctBenHo. Jlokaxute, uto iockoctdt MNP u ADC
napauiensHbl. Haitaure mmomanes tpeyronbauka MNP, ecnu momaas TpeyrojibHUKa
ADC paBHa 48 cM?.

[psimass OK nepnieHaukyssipHa K mtockoctd pomba ABCD, nuaronanm KOToporo
nepecekarotcst B Touke O. Jlokaxure, 4to paccTosiHue oT Touku K 10 Bcex npsMbIX,
coJIepKaliux CTOpoHbI poM0Oa, paBHbL. Haiaute 310 paccrosiaue, ecnu OK = 4,5 nm, AC
=6 oM, BD = 8 om.

[Mpsmas a mapamensaa cropore BC napamtenorpamma ABCD 1 He JIeKUT B IJIOCKOCTH
napaienorpamma. Jlokaxkute, 9ro, a 1 CD — ckpemmBaroniiecs npsMbie U HAWATe
YTOJI MEeXIy HUMH, €CJTH OJIMH U3 YIII0B Napayuienorpamma paseH 50°.

[Mpsimas a mapaiensHa ctopore BC mapamenorpamma ABCD 1 He JI€KHT B TUIOCKOCTH
napayuienorpamma. Jlokaxure, uro, a u CD — ckpernuBaroniyecs npsmMbie U HaiiuTe
YTOJI MKy HUMU, €CJIM OJIMH U3 YIJI0B MapajjienorpaMmma pasexn 121°.

[Ipsimast m mapannensHa auaronanu BD pom6a ABCD u He eKuT B III0CKOCTH poMoOa.
Hokaxwute, uto M u AC CKpelmBaronmecs npsiMble ¥ HAWIUTE YTOJ MEXITY HUMH.

[Ipsimast m mapannensHa auaronan BD pom6a ABCD u He eXuT B III0CKOCTH poMoOa.
Jokaxwute, uto M u AD ckpeniuBaromuecs npsiMble U HAAUTE yroa Mexay Humu. Ecnu
yroa ABC paBen 128°.
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Kpurepun onienku Ha 1udGepeHIIIPOBAaHHOM 3a4ueTe
JuddepeHunpoBaHHBIA 3a4eT MPOBOJUTCA B NHCbMEHHON (hopme mo Owmieram

WM B (hOpMe TeCTHPOBAHUSL.
Kpurepun o1ieHKH pu IpoBeIeHNH T PepeHIMPOBAHHOTO 3a4eTa 10 Ouieram

«OTITYHOY «XOPOILO» «yIOBIICTBOPUTEIBHO» | «HEYIOBJICTBOPUTEI
bHO»
CTYICHT CTYIEHT TPAaKTUYECKOEe | CTYJCHT IPAaKTUYECKOE | CTYJCHT
MPaKTHYECKOE 3aJ[aHue BBIMOJIHACT O€3 | 33/laHie  BBINOJHEHO | IPAKTHYECKOES
3aJlaHUe BBITIOJIHSCT | OIHOOK, Ha | YaCTHYHO, Cc | 3amaHue HE
oe3 OIMOOK, | TOTIOTHUTEIILHBIC JIOITYIICHUEM OIIMOOK B | BBITIOJIHHMII, Ha
YBEPEHHO OTBEYACT | BOIPOCHI OTBEYaeT | pacuérax, Ha | JOTOJHUTEIbHBIC
Ha JIONIOJIHUTEIbHBIC | HEYBEPEHHO, JIOMYCKAET | JOTIOJHUTEIIbHBIC BOMPOCHl  OTBEYAET
BOIIPOCHI HE TOYHOCTH B | BOIIPOCHI OTBEYACT | HEYBEPEHHO,
OIIPE/ICIICHHUSX. HEYBEPEHHO, JIOIYCKaeT | JOIyCKaeT HE
HE TOYHOCTH B | TOYHOCTH U OIIMOKU
OTIPE/ICIICHHUSX. B OIPE/ICITICHUSIX.

Kputepun ouenku mpu mnpoBeneHuu auddepeHIpoBaHHOTO

TECTUPOBAHUS

3adeta B (opme

KOTIIUYHO»

«XOPOILIOY

«KYOOBJICTBOPUTCIBHO

«HCYIOBJICTBOPUTCIBHO»

CTYICHT BBITIOJTHIII
91-100% wu Habpan
46-50 GamoB.

CTYJACHT BBITIOJHUIT
76-90% wu Habpan
36-45 6anos.

CTYJICHT  BBITTOJIHUI
60-75% u nabpan 30-
35 6amos.

CTY/ICHT BBITIOJTHUIT
menee 0-59 % u nHabpan
0 - 29 6amnos.
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MMHUCTEPCTBO HAVKH U BBICIIET'O OFPA30OBAHIM S POCCUIMCKON ®EJIEPALIUN
HabepexxHOueTHUHCKUI HHCTHUTYT ((puuai) ¢penepaibHOro rocy1apCTBEHHOTO aBTOHOMHOTO

N

RBOoo~NOOA~W

16.

17.
18.
19.
20.
21.
22.
23.
24,

25.

26.
217.
28.
29.

30.

0.
. OyHKIHS y=c0S(X), €€ CBOMCTBA U rpaduK.
12.
13.
14.
15.

00pa30BaTEJILHOTO YUPEXKICHUS BBICIIEr0 00pa3oBaHUs
«Kazanckuii (IIpuBomkckuii) GpeaepanbHbIii YHUBEPCUTET»
NHxkeHepHO-3KOHOMUYECKUN KOJUIEIDK

(I)OHI[ OINCHOYHBIX CPEIACTB JJIA HpOMe)KyTO‘-IHOﬁ arTreCralumu
Imo uTOoraM OCBOCHHA JUCHHUIIINHBI

10 JUCHUIIJIINHE «MareMaTuka»
Bomnpocsl k 3k3ameny 2 cemecTp

Pannannas mepa yrina. Onpenenenne cuHyca, KOCMHYca U TaHT'€HCa yria.
3aBUCUMOCTh MEXJIY CHHYCOM, KOCHUHYCOM M TaHI€HCOM OJIHOTO M TOTO K€ yrija.
TpuronomeTrpuyeckue TOXKIAECTBA.

DOopMyIIBI CIOKEHUS.

CuHyc, KOCHHYC U TaHT€HC JBOMHOTO yTJa.

@opMyIbl TPUBEICHUS.

CyMMma 1 pa3HOCTh CHHYCOB.

CymMa 1 pa3HOCTb KOCHHYCOB.

YpaBHeHue COS X = a.

VYpaBHenwue Sin X = a.

VYpaBHenue tg X = a, ctg X = a.

dyHKIUA y=sin(X), €e CBOMCTBa U rpaduk.

OyHkusa y=tg(X), ee cBoicTBa U Trpaduk.

[TpousBoanas GpyHKIUH, €€ GUZHISCKUA CMBICI.

[IpaBuna muddepennuposanus. [IpousBoaHas CyMMbl, pa3HOCTH, MPOU3BEACHUS U
Y4acTHOTO ()YHKIUH.

[IpousBognas crteneHHo QyHKIUU. [Ipom3BoaHBIE HEKOTOPBIX 3JIEMEHTAPHBIX
GbyHKIUH.

['eoMeTpryecKkuii CMBICI TPOU3BOIHOM.

[IpusHak Bo3pacTanusi, yObIBaHUSA (YHKIHI.

DKCTpeMyMbl () YHKLHH.

[IpumeneHnre mpou3BOAHOM K HCCIEIOBAHUIO GYHKIIUU U TOCTPOEHUIO IPaUKOB.
HauOounbiiee 1 HauMeHbllIee 3Ha4eHUE () YyHKITUH.

[Tonsitue nepBooOpazHoii. OCHOBHOE CBOMCTBO MEPBOOOPAZHOM.

[IpaBuna BeIUKCICHUS TEPBOOOPAZHBIX.

OnpenesieHHbIN WHTErpall. dopmyia Herorona-JleiiOuuma. [ nomans
KPUBOJWHEWHOUW Tpareuu.

IIpusma. IlpaBunbHas mnpusma. Ilpsamas u HaxkioHHas mpusMa. Ilnomans
MoBepxHOCTU U 00beM mpu3Mbl. [lapamnenenunen. Ky6. Ilnomans moBepXxHOCTH H
o0beM napaiienenunesa 1 Kyoa.

[Iupamupa. IlpaBuibHas nupamuzaa. YceueHHas nupamuzga. Terpadap. Ilnomans
MOBEPXHOCTU U 00BEM MUPAMUBIL.

Hunuaap. [lnomaas MOBEpXHOCTH U 00BEM IUIUHAPA.

Konyc. Yceuennsrii konyc. [Inomiaas mOBEpXHOCTH 1 00beM KOHYCA.

Cdepa u map. Ceuenue chepsl u mapa. [Inomans moBepxHocTH U 00beM chepsl U
miapa.

CoObiTre. BeposTHOCTh cOObITHA. ClIOKEHHE U YMHOXKEHHE BEPOSTHOCTEH.
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[IpakTudeckue 3a1aHus K SK3aMEHY
2 cemecTp

3 2
1. Haiigute MakcuMyM QyHKIUH y = — X? + X? +6x—4 %
2. Haiinure naumenbinee 3Havenne Gynkmun g(x) = logi(9 — x?).
3

3. BammumTe ypaBHeHHe KacaTenbHOM K rpaduky ¢ynkmum f(x) = 4% —2**1 B rouke eé
MHUHAMYMA.

4, 3anvmuTe ypaBHEHME KacaTenbHoH K rpaguky ¢ynkmum f(x) = 3*t1 — 27X B touke €é
MaKCHMyMa.

5. Haiinure nanbonbinee n HauMmeHbluee 3Hadenne Qynkmun f (x) = x* — 2x? + 1 Ha orpeske

1. 41
[— > 1 E]' OnpenenuTk, Kakue 1esble 3HaYeHUsI MPUHUMAET (PYHKIMS Ha 3aIaHHOM OTpE3Ke.

3

. 4
6. Haiinure Hambonbiee ¥ HauMeHblnee 3Hauenne Qynkmmm f(x) = x* — 3 X Ha oTpeske

2. 41
[— 3 1 5]. OnpenenuTk, Kakue 1eJble 3HaYeHUs PUHUMAET (PYHKIMS Ha 3aIaHHOM OTpE3Ke.

7. Haiigure Touxu skctpemymoB dyrkiun f(x) = e2* + eX — 3x + 2.
8. Haiimure Touxu skcTpemymoB dynkiun f(x) = 4x — 2eX — X — 5,
sin?x+ cos?x

9. Haitmure npoussoauyro Gyrkuun f(x) = e
10. Haiimure npousBoanyro pyakuun f(x) = ﬁ.
11. Haiigure npoussoauyro dyukimu f(x) = /% +31In % :

12. Haiigure npoussoauyto Gynkiuuf(x) = /% + 41n %.

13. Haiigure abcermechl BceX Takux Touek rpaduka QyHKIIH
y = 0,5sin2x — cos X + x
B KOTOPBIX YTJIOBOM KOA(PPHUIIMEHT KacaTeTbHOU paBeH 1.

tgxX — sinx 1
14. Jloka3arh TOKIeCTBO / g M = — — ctg .
tgex +sino sinoc

1+sinx 1—sinx 2
15. Jlokazartb \/ + \/ = , ipu 0<a<m.

1—sinx 1+sin« COSX

cos 35"+ V3 'sin35°
sin 1505° 5
17. Boruucnuts C0S20, ecu 4 tgo— 4 ctga=15u 7“ Sx< 2T

16. HaiiTi 3HaueHne BEIpOKEHUS

18.  Bsruumciuts Sin2a , eciu 3 tgo— 3 ctgo. =8 u %ﬂ <x< 0.

1+4cos2a—sin 2a

o -1
19. Haiitu 3HaueHue BeIpakeHnss —————=— , €CJIM COS o = —.
cosot+cos(5+ot> 2
o 1+cos2a—sin 2a . _ =3
20. Haiitu 3Hauenne BbBIPAXKCHUA ———————— , CCIIM sinoa=——.
cosa— sin(2m—a) 2
o . . -3t 3m
21. Haiitu Bce kopHM ypaBHeHus SIN 2X + V2 sin X = 0, npuHaaiexaniye oTpe3Ky [T; Eat

22.  Pemmth ypasHenue 0,5SiN2X + COS?X = 4c0S2X M yKas3aTh KaKoe-HUOY/Ib €ro pelicHHE,
YIIOBIETBOPSIOLIEE HEPABEHCTBY TX-X° > 0.
23.  Peumts ypaBHenue V3 cos3x + sin3x = 2sinx.

24.  Pemmth ypaBHeHue 9 — X2+ sin2x = 0.
25. Jlna ¢pyHKuuu y = 2C0SX Haiiaure nepBooOpasHyro F(x), rpaduk KOTOpoil mpoxoauT depes
TOYKY M(g;24).

1
f(x)=—5 —6x+2
26. [lna  pyHKIMH X HaiinuTe mnepBooOpasHyto F(x), rpaduk KoTopoi
npoxoaut uepe3 Touky M(1;0).
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27.
28.

. . L1
Haiinure nnomanes Gurypsl, orpaHuueHHON rpadukamu GyHKIUN Y= ZX?’ ny=v2x.
Touka nBUXETCS MPSIMOJIUHEIHO, €€ CKOPOCTh BBIpAXKAETCsl POPMYIIOif

v(t) =1+ 2t. HaiiquTe 3aKOH JIBH)KEHHS, €CJIM U3BECTHO, YTO B MOMEHT BPEMEHH
t = 2 KoopJMHATa TOUYKHU PaBHSIIACH YUCTTY S.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

2 5x—2
135 4
T

N 7 )
Brruucnute onpeienéHHbIN HHTErpal f(;‘ (cos?x — sin“x) dx.

Beruncnure onpenenéHHblii MHTErpai

B npaBunbHO# geThpéxyronbpaoil nmupamuae SABCD ¢ BepmmHON S cTOpOHA OCHOBAaHUS
paBHa 8. Touka L — cepenuna pedpa SC. Tanrenc yrina mexxay npsimeiMu BL u SA paBen
a) [Tyctb O — meHTp ocHoBaHus nupamuabl. JJokaxkure, uto npsimeie BO u LO
MePIIECHIUKYIISIPHEIL.

6) Haiigure nmiomaap NoBEpXHOCTH TUPAMU/IBI.

B tpeyronphoii nupamune SABC u3BecTHBI 00KOBBIE pEOpa: OCHOBaHMEM BBICOTHI 3TOU
nupaMubl sBisieTcs cepenuaa meauansl CM tpeyronsauka ABC. Ota BeicoTa paBHa 12.
a) Jlokaxkure, uro TpeyroisHuk ABC paBHOOSAPEHHBIH.

0) Haiimure 006béM mupamuasr SABC.

Pe6po xyoa ABCDA1B1C1D;: paBHo 6. Touku K, L 1 M — nienrpsl rpaneii ABCD,
AA1D1D n CC1D1D cooTercTBeHHO.

a) Jloxaxure, uro BiKLM — npaBunpsHas nupamua.

0) Haitnure 066ém B1KLM.

OcHoBaHMEM NPSAMON TPEYTOJIBHON MIPU3MBI SIBIIIETCS MPSMOYTOJIbHBIA TPEYTrOJIbHUK
ABC c ipsimbm yriiom C. Jlnaronanyi G0KOBBIX TpaHel v paBHBI 15 1 9 COOTBETCTBEHHO,
a) Jlokaxxure, 9TO TPEYroJbHUK MPSIMOYTOJIbHBIN.

0) Haitnure 00bEM mrpaMu bl

Jana mupamuga PABCD, B ocHoBannu — tpanenus ABCD ¢ 6onbmum ocHoBanuem AD.
N3BectHO, uTo cymma yrioB BAD u ADC pasna 90°, a mnockoctu PAB u PCD
NepHeHIUKYIISIpHBI ocHOBaHUIo, Tipsimbie AB u CD nepecekatorcs B Touke K.

a) Jlokazats, uro miockocth PAB nepnenaukynsapHa miockocta PCD.

0) Haitnure 066éM PKBC, ecnmu AB =BC =CD =2, a PK = 12.

B tpeyroawsnoit mupamune PABC ¢ ocnoBanuem ABC u3BectHo, uto AB = 13, PB = 15,
OcHoBaHMEM BBICOTHI 3TOM Tupamubl siBisgercs Touka C. [Ipsmeie PA u BC
MEePIEeHIUKYIISPHBI.

a) Jlokaxxure, 4to TpeyroabHUK ABC mpsMOyroabHbIH.

0) Haitnure o6bem nmpamuasl PABC.

OcHoBanueM mnpsmoii yetoipexyroibHoii nmpusmel ABCDA1B1C1D; aBnsercs pom6
ABCD, AB = AA;.

a) Joxaxwure, uro npsmeie A1C u BD neprieHAUKYISPHEIL.

0) Haitnute o6bem npusmsl, ecau AiC = BD = 2.

B koHyc, paanyc ocHOBaHHS KOTOPOTO paBeH 3, BIMCaH Iiap paguyca 1,5.

a) M3o0pa3ute oceBoe ceyeHne KOMOMHAIIMK ITHX TeJl.

6) HaiimuTe oTHOLIEHHE MJIOIIA/ I MTOJHOW OBEPXHOCTH KOHYCA K IJIOIIAAN
MOBEPXHOCTH IlIapa.

B o1HOM OCHOBaHMHM HPSMOTO KPYrOBOTO LMJIMHJPA C BBICOTON 12 1 paguycom
OCHOBaHHUs 6 mpoBezeHa xopaa AB, paBHas paauycy OCHOBaHHUS, a B JPYTOM €ro
ocHoBaHuU nposenéH nuamerp CD, nepnenaukynspusiit AB. IToctpoeHo ceuenue
ABNM, npoxopsuiee uepes npsamyro AB nepnenukyisipHo npsimoit CD tak, uro Touka C
U IIEHTp OCHOBAHMs LWJINHAPA, B KOTOpOM npoBeaeH quametp CD, nexat ¢ oqHoi
CTOPOHBI OT CEUCHHS.

a) Jlokaxxure, 4TO JMArOHAJIN ATOTO CEYEHUSI PaBHBI MEXY COOOH.

6) Haiinure 06béM nmupamuasr CABNM.
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40.

41.

42.

43.

44,

45.

46.

47.

48.

B nmnunape o6pasyronas neprneHIuKy/sipHa III0CKOCTH OCHOBaHus. Ha okpyxHOCTH
OJIHOTO U3 OCHOBAHWH IUIMH/PA BEIOpanbl Touku A, B u C, a Ha OKpyXHOCTH Ipyroro
ocHoBanus — Touka Ci, mpuuém CCy — oOpazyromas numaapa, a AC — nuamerp
ocHoBaHus. M3BecTHO, YTO , .

a) Jlokaxxure, 4TO yrojl MEeXAy MPSIMBIMHU M PABEH .

0) Haiigure 00bEM rtmHpA.

B mmnmnape o6pa3zyromas neprneHIuKy/sipHa III0CKOCTH OCHOBaHus. Ha okpyxHOCTH
OJTHOTO U3 OCHOBAHWH IUJIMH]IPA BEIOPAHBI TOYKH , @ HA OKPYXHOCTH JIPYTrOTO
OCHOBAHHMS — TOYKa , MPUIEM — oOpaszyromiast tinHapa, a AC — nuameTp OCHOBaHMUSL.
W3BecTHO, YTO , .

a) Jlokaxxure, 9TO yrojl MEXIy MPSIMBIMHU M PABEH .

0) Haitnure 00b€M 1uIMHIpa.

B nununape Ha OKpYXHOCTH OJTHOTO M3 OCHOBAaHUM IMIMHApA BeIOpaHbl Touku A u B, a
Ha OKPY)KHOCTH JJPyroro ocHoBaHHUS — To4kH B1 u C1, mpuuém BB1 — oOpasyromas
muHApa, a ACy mepecekaeTt ero och IIITHHIIPA.

a) okaxwure, uto yron C:BA = 90°.

0) Hafigure miomaae 60koBoi moBepxHocTH, ecin AB = 16, BBy = 5, B1C1 = 12.

B nununape Ha OKpYXKHOCTH OJTHOTO M3 OCHOBAaHUM HMIMHApa BeIOpaHbl Touku A u B, a
Ha OKPY)XKHOCTH Jpyroro ocHoBaHHUs — To4kH Bi u C1, mpuuém BB1 — oOpasyromas
muHApa, a ACy mepecekaeTt ero och IITHHIIPA.

a) okaxwure, uto yron C:BA = 90°.

0) Hafigure miomanb 60koBoi moBepxHocTH, ecin AB = 16, BBy =5, B1C1 = 12.

B mmnmmHape oOpa3zyromas mepreHIuKy/sipHa II0CKOCTH OCHOBaHus. Ha okpyxHOCTH
OJIHOTO M3 OCHOBAHMM MWJIMHJIpa BeIOpaHbl ToUkd A, B 1 C, a Ha OKpY>XKHOCTH JIpyroro
ocHoBaHusi — Touka C; mpuuém CC1 — oOpaszyromas munuHapa, a AC — nuamerp
ocHOBaHus. M3BecTHO, UTO

a) Jlokaxxure, uto yroa mexay npsmeivu BC u ACy paBen

0) Haitnure paccrosiaue ot Touku B no AC;.

B xonyce ¢ BepmuHoit S u nieHTpom ocHoBanus O paauyc OCHOBaHHUS paBeH 13, a
BbIcoTa paBHa Touku A u B — koH1b1 oOpasyronux, M — cepenuna SA, N — touka B
IJIOCKOCTH OCHOBaHMS Takas, 4To npsimas MN nmapamensHa npsmoit SB.

a) Jlokaxxure, uto ANO — mipsimoii yro.

6) Haiigure yron mexay MB 1 minockocTbio OCHOBaHHUS, €CIIH JOMIOJHUTEIBHO U3BECTHO
yto AB = 10.

Panuyc ocHOBaHUS KOHYca ¢ BEpLIMHOM S U ieHTpoM ocHoBanust O paBeH 5, a ero
BbIcoTa paBHa Touka M — cepenuna obpaszyromieit SA konyca, a Touky N u B nexxar Ha
OCHOBaHUU KOHYca, mpuuém npsmasi MN mapannensbHa obpa3syroieii konyca SB.

a) Jlokaxxute 4T0 — MPSMOIA.

6) Haiigure yron mexay npsimoit BM 1 mnockocTeio ocHOBaHuUs KOHYca, eciiu AB = 8.
B nununape o6pasyroias nepreHuKyaspHa MI0CKOCTH OCHOBaHus. Ha okpyxHOCTH
OJIHOTO M3 OCHOBAHMI LIUJIMHAPA BBIOPAHBI TOUKU A U B, a Ha OKPY>KHOCTH JIPYTOro
OCHOBaHUs — ToukH B1 u Ci1, mpuuem BB1 — oOpa3zyromas IMINHIPa, a 0Tpe3ok AC1
nepeceKaeT 0Ch LWIMHIPA.

a) loxaxkure, uro yron ABC1 npsSMoi.

0) Haiigure miomaas 60KoBOM MOBEPXHOCTH LUIUHAPaA, ecnu AB = 15, BB; = 21,

B1Cy = 20.

Jlan npsMoiil kpyroBoii konyc ¢ BepinHoit M. OceBoe ceueHne KOHyca — TPeyroJbHUK
¢ yriaom 120° npu Bepminne M. O6pa3yromias koHyca paBHa Yepes Touky M mpoBezaeHo
CeueHHe KOHyca, MePIeHANKYISIPHOE OJTHON 13 00pa3yloluX.

a) Jlokaxxure, 4TO MOJYYECHHBIH B CEUEHUH TPEYTOJbHUK TYIOYTOJIbHBIN.

0) Haiinure mommaap cedeHusI.
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49.

50.

ol.

52.

53.

54,

55.

56.

B o1HOM OCHOBaHMHM TPSMOTO KPYrOBOTO IIMJIMHIPA C BBICOTOM 3 U pagnycoM
OCHOBaHus 8§ nposezieHa xopaa AB, paBHas paauycy ocHOBaHMsI, a B APYIrOM €ro
ocHoBanuu nposenéH nuamerp CD, nepnenaukynspusiit AB. IToctpoeno ceuenue
ABNM, npoxopsiee uepes npsimyro AB nepnienaukynspuo npsimoii CD Tak, uro Touka C
U IICHTP OCHOBAHU LWJIMHAPA, B KOTOpoM npoBeacH quametp CD, nexar ¢ oqHoi
CTOPOHBI OT CEUCHHS.

a) Jlokaxxure, 4TO JMATOHAIN ATOTO CEYCHUSI PaBHBI MEXKY COOOH.

6) Haiimure 066éM mupamuasr CABNM.

B o1HOM OCHOBaHHMHM TPSIMOTO KPYrOBOTO IMJIMHJPA C BBICOTOW 9 U pagmycom
OCHOBaHus 2 nposesieHa xopja AB, paBHas paanycy ocHOBaHMsI, a B APYIrOM €ro
ocHoBanuu nposenéH nuamerp CD, neprnenaukynspusiii AB. [ToctpoeHo ceuenue
ABNM, npoxopsmee uepes npsmyro AB nepnerukymisipHo npsimoit CD tak, uro Touka C
Y IICHTP OCHOBAHUI IWJIMHAPA, B KOTOPoM mpoBencH quametp CD, nexar ¢ oqHoi
CTOPOHBI OT CEUCHHS.

a) Jlokaxxurte, 4TO AMAroHa M 3TOTO CEYEHUS paBHBI MEXIY COOOIl.

0) Haiimure 06béM mupamuasr CABNM.

Jlan mpsiMoil KpyroBOM IMJIMHJIP BBICOTOM 9 1 paanycom 2. B o1HOM U3 OCHOBaHMIMA
npoBezieHa xopaa AB, paBHast paanycy OCHOBaHHUS, a B IPYTOM OCHOBAaHUHM MPOBEAEH
maametp CD, nepnennukyssipasiid mpsimoii AB. [locTpoeHo ceueHne mumHapa
miockocthio ABNM, neprienaukynsipaoit npsimoii CD, mpuaém Touka C u rieHTp
OCHOBaHMS IIMIIMH/IPa, coaepkamniero orpe3ok CD, nexar 1mo ofHy CTOpOHY OT
TUTOCKOCTH CEYCHHSI.

a) Jloxaxxure, uro nuaroHanu yetbipéxyronbaruka ABNM paBHBI.

0) Haitnure 06b6ém mupamuiei CABNM.

JlaH npsiMo#l KpyroBOM IMJIMHAP BBICOTOM 3 M paguycom 8. B ogHOM U3 0CHOBaHUI
npoBezeHa xopaa AB, paBHas paauyCy OCHOBaHHMs, a B IpyrOM OCHOBAaHUH ITPOBEAEH
muametp CD, nepnenaukynsapubrii mpsimoit AB. I[ToctpoeHo ceduenne mumHapa
mmockocTeio ABNM, nepnenaukynspHoit npsimoit CD, mpuuém touka C u eHTp
OCHOBaHHUs LIWIMHpPa, coaepxaiiero orpe3ok CD, nexat no oHy CTOPOHY OT
IUIOCKOCTH CEYEHHS.

a) Jlokaxxure, 4T0 quaroHanu 4eteipéxyrojibauka ABNM paBHBI.

0) Haitnure 06b6ém mupamuibir CABNM.

B nununape o6pa3zyromas neprneHuKyssipHa II0ckocTH ocHoBaHus. Ha okpyxHocTH
OJIHOTO U3 OCHOBAHUM LIMJIMHJPA BEIOPaHbl TOUKU A U B, a Ha OKPYXHOCTH JIpyTroro
oCHOBaHUs1 — TOYKHU B1 u C1, npudem BB1 — 00pa3yromias MIHHAPa, a 0Tpe3ok 4y
nepeceKaeT 0Ch LWIMHIPA.

a) Jlokaxkure, uro yron ABC1 npsmMoi.

0) Haitnure miomraap 60KOBO# MOBEpXHOCTH MHJIMHIPa, eciii AB = 15, BBy = 21,

B1Cy = 20.

B npaBunbHO# yeTbipéxyronpHoii nupamune SABCD ¢ BepmuHoil S cTopoHa 0CHOBaHUs
paBHa 4. Touka L — cepenuna pedpa SC. Tanrenc yria mexay npsmbeiMu BL u SA paBen
a) [lycte O — nentp ocHoBaHus nupamusl. JJokaxute, uro npsimbie BO u LO
NEePIEeHANKYIISPHBI.

6) Haiinute miomaas MOBEPXHOCTH MUPAMUJIBI.

B nmpaBunbsHO# TpeyronbHoil mpusme ABCA1B1C1 Bee pé6pa paBHbl 6. Ha pédpax AAL u
CC1 otmeuenst Toukr M u N cootBercTBeHHO, mpuuém AM = 2, CN = 1.

a) lokaxwure, uto rockocts MNB:1 pa3buBaeT npusmy Ha JjBa MHOTOTPaHHUKA, 0OBEMBI
KOTOPBIX PaBHBI.

6) Haiinmure 00BbéM TeTpasnpa MNBB:.

B npaBunbsHo# Tpeyronbhoit mpusme ABCA1B1C1 Bce pébpa paBubl 8. Ha pédpax AAL n
CC1 ormeuenst Toukr M u N cootBercTBeHHO, mpuuém AM = 3, CN = 1.
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S7.

58.

59.

60.

a) Joxaxwure, uro mnockocts MNB1 pazouBaeT npu3My Ha JBa MHOIOIPaHHUKA, OOBEMBI
KOTOPBIX PaBHBI.

6) Haiimure 006béM TeTpasapa MNBB:.

Ha péopax AB u BC tpeyronproit mupamust ABCD ormeuens Touku M u N
cootBetrcTBeHHO, MpuaéM AM : BM = CN : NB=1: 2. Touku P u Q — cepenunsl CTOpoH
DA u DC cooTBeTCTBEHHO.

a) JJokaxwure, uro P, Q, M u N 5iexxar B 0JHOH TIOCKOCTH.

6) Haiitu oTHOImEeHHE 00bEMOB MHOTOTPAaHHUKOB, Ha KOTOPBIE TUIOCKOCTH PQM
pazOuBaeT mupamumdy.

B tpeyronpHoii nupamune SABC u3BecTHBI 60KOBBIE pEOpa: OCHOBaHMEM BBICOTHI 3TOU
nupaMubl sBisieTcs cepenuaa meauansl CM tpeyronsauka ABC. Ota BeicoTa paBHa 12.
a) lokaxwure, uto TpeyroasHUK ABC paBHOOEIpEHHBI.

6) Haiimure 00béM mupamuasr SABC.

OcHoBaHMEeM NIPSIMO TPEYroJIbHOW PU3MBI SIBIISIETCS IPSIMOYTOJIBHBIA TPEYTrOJIEHUK
ABC c psimbim yriiom C. Jlnaronanyi G0KOBBIX TpaHeil v paBHBI 15 1 9 COOTBETCTBEHHO,
a) Jlokaxure, 9TO TPEYroJbHUK MPSMOYTOJIEHBIMH.

0) Haitnure 00bE€M mrpaMu bl

Jana npaBuibHas yeTeIpéxyroybHas mapamuaa SABCD ¢ Bepmmaoit S. Touka M
pacmionoxxena Ha SD Tak, uto SM : SD = 2 : 3. P — cepenuna pedpa AD, a Q cepenuna
pebpa BC.

a) Jlokaxwure, 9TO cedueHUe MUpaMuIpl IockocTeio MQP — paBHOOenpeHHas Tpamnenus.
0) Haiimute oTHOmEHEe 00BEMOB MHOTOTPAaHHHUKOB, Ha KOTOpBIE iockocth MQP
pazOuBaeT mUpamMuy.
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Kpurtepuu onieHkH Ha 3K3aMeHe
DK3aMeH IPOBOJIUTCS B MUCbMEHHOH (opme 1o OmieTaM Wir B OpMe TECTUPOBAHUSL.
Kpurepun o1ieHKH IpH IPOBEACHUH YK3aMeHa 10 OrieTam

COTIUYHO» «XOPOLIOY «YIOBJIETBOPUTEIILHO» | «HEYAOBJIECTBOPUTEI
BHO»

CTYJEHT CTYIGHT  PacKpbIBACT | CTYIEHT  PAaCKPBIBAET | CTYACHT HE PACKPHLI
pacKpBIBaET TEOPETUYECKUI BOMIPOC, | TECOPETUUECKUN BOIPOC | TEOPETUUECKHI
TEOPETUUCCKUU IPAKTUUECKOE 3aJlaHue | HE B TMOJHOW Mepe, | BOIpoc,
BOIIPOC Ousera, | BHIIIOJIHSET 0e3 | IomycKaeT HETOYHOCTH | IPAKTHYECKOE
MPAKTUYECKOE oImuOoK, Ha | B GopmymupoBkax (1-2 | 3amanue HE
3a/1aHU€ BBITIOJIHSET | JOTIOJITHUTEIbHBIC OIIHOKHM), BBITIOJTHHIL.
0e3 oImuO0K, | BOMPOCHI OTBEYACT | MPAKTUUYECKOE 3aJaHue
YBEPEHHO OTBEYACT | HEYBEPEHHO, JIOMYCKAET | BBHIMOJIHEHO YaCTUYHO,
Ha JIOTIOJIHUTETILHBIC | HE TOYHOCTHU B | C JOMYIIEHUEM OITHOOK
BOIIPOCHI OTIPEJICIICHUSIX. B pacuéTax.

Kputepuu orieHku npu nNpoBeJeHUH SK3aMeHa B (popMe TeCTUPOBaHUS

OLICHKA «OTJINIHOY «XOpOLIO» «YJOBJIETBOPUTENIHHO» | «HEYJOBJICTBOPUTEIHLHO)
B nporenrax 91-100% 76-90% 60-75% 0-59%
B 6ayurax 46-50 36-45 30-35 0-29
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