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1. IHACITIOPT KOMIIVIEKTA KOHTPOJIbHO-U3SMEPUTEJIBHBIX
MATEPHUAJIOB

1.1. O6aacTh NnpuUMeHeHUsl

KoMIIeKT KOHTpOIbHO-U3MEpUTENbHBIX MaTepuanos (nanee — KMIM) npennasnaueHn nms
KOHTPOJISI U OIICHKM OOpa30BaTENbHBIX JOCTMXKEHUN OOYyYaromMXCs, OCBOMBIIUX IPOTPAMMY
yuebHOMy npeamery OVYIL.04 Maremartuka nporpaMMbl IOATNOTOBKHM CHELUAIHUCTOB CPEIHErO
3BeHa o cnernuainbHocTH CITIO 31.02.02 — ¢ yaeToM ecTecCTBEeHHOHAYYHOTO TPO(HIIS MOTyd4aeMoro
po(hecCHOHATLHOTO 00pa30BaHUsI.

1.2. Cucrema KOHTPOJISI U OLIEHKHU Pe3yJIbTATOB OCBOECHHS Y4eOHOr0 MpeMeTa

Cucrtema KOHTPOJIS M OIICHKH OCBOSHHSI YY€OHOTO TpeiMeTa cOOTBETCTBYET «I1010kKeH 0 0
TEKYIIeM KOHTPOJIE YCIIEBAEMOCTH U TIPOMEKYTOYHOM aTTECTAIMU CTYJICHTOB» U yYeOHOMY IIJIaHy.

KoHTpons © oOlleHKa pe3yabTaToB OCBOCHHUS YYEOHOTO TIpeAMeTa OCYHICCTBISICTCS
mpernojaBaTesieM B MPOIecce MPOBEACHHUS TEKYIIEro KOHTPOJS M MPOMEKYTOYHOW aTTecTaluu
(BXOJITHOTO KOHTPOJISA).

[lenpro poBeACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUYHOW aTTECTAIlUH SIBIISICTCS OIICHKA
Ka4eCcTBa OCBOCHUS IIPOTPAMMBI [TOJITOTOBKH CIIEIIHATIMCTOB CPEIIHETO 3BCHA.

2. KOMIIVIEKT KOHTPOJIbHO-USMEPUTEJIBHBIX MATEPUAJIOB
JJIS TEKYLIero KOHTPOJIA U MPOMEKYTOYHOM aTTecTallul

2.1. 3ananus Ajs nposeaeHus Tekymero kouTpoas (IIPUJIOKEHUE A)
Texyiuit KOHTPOJIb OCYIIECTBIISETCS B CIEAYIOMUX hopMax:

- YCTHBIM OIMPOC 10 BCEM paszjienaM JUCIHUIUINHBL

- BBITIOJIHEHHE KOHTPOJIBHBIX PaloT;

- MMCbMEHHBIN OIIPOC, B TOM YHCJIE TECTHPOBAHHUE.

2.2. 3ananus Ajs npoBeaeHus BXoaHoro koutpoJsi (IIPUJIOKEHUE A)
Bxo/mHO# KOHTPOIB OCyIIEeCTBIsETCS B opMax:

- IIPOBEPKA KOHTPOJIbHBIX paloT;

- IMUCbMEHHBIN OIPOC, B TOM YUCJIE TECTUPOBAHMUE.

2.3. 3apanus /151 IPOBEIEHUS 3a4eTa.

3ader ¢ OIEHKOW MPOBOAUTCA B (JOpME MUCbMEHHOTO OIPOca U COOECEeT0BAHMUS.

IIpumepHBIi nEepeyeHb BOIPOCOB M THUIOBBIX 3ajad JJs MOATOTOBKH K 3a4€Ty C OLEHKOHN
npuseneH B [IPUJIOKEHNU A.

YcioBud npoBeeHus 3a4era:

3aueT ¢ OIEHKOM MPOBOJIUTCS MO IPYIIaM B KOJIMUYECTBE 15 yenoBek B yueOHOM ayqUTOPHH.

KonnyecTBo BapraHTOB 3a/1aHui U1 caaronux 3adet: 20 BApHaHTOB

Bpems BeinoaHeHus Kaxa0ro 3aaanus: 20 MuH.

TexHuueckue cpencTBa /Uil 000pyI0BaHKE: IEPCOHATIBLHBIE KOMITBIOTEPHI, epudepuiiHbIe
YCTPONCTBA, MPUKIIATHOE MPOTPAaMMHOE 00€CTIeueHHEe, KATbKYIATOPHI, TUHEHKN U T.]1.

2.4.  TlpoMe:kyTOYHAsl aTTECTALMS 00yHAOIMIMXCS
[IpomesxyTouHas aTTecTanus NpoBOIUTCS B (hopMe 3a4eTa ¢ OLEeHKOM.
[TonoxxurenbHas OLEHKA MO MPOMEKYTOYHON aTTeCTAllMU BBICTABISETCS MPU YCIOBHUHU:
- BBINIOJHEHHUs O0S3aTENbHBIX JOMAIlHUX 3a/JaHUil M KOHTPOJBHBIX paboT (HEe HUXKe
"yIOBIETBOPUTENHHO"), B TECUCHHE 0OONX CEMECTPOB OOYUCHHS;
- BBINIOJIHEHUSI UTOTOBOTO TECTOBOI'O 3aj[aHusl, coOeceJ0BaHus MO OmyieTaM, BKIIOYAIOIIUM
TEOPETUYECKHE BOIIPOCHI U 3a/1a4y.



2.4.1. Kputepuu onleHKH
KpuTepuu oleHKH NpH NpoBeIeHNH TeCTHPOBAHMSA:

OtmeTka Kpurepuu onenku
«5» 90-100 % mpaBHIILHBIX OTBETOB
«» 80-89 % npaBUIBHBIX OTBETOB
«3» 70-79 % npaBUIIBHBIX OTBETOB
«2» Menee 70 % npaBHIbHBIX OTBETOB

Kpurtepuu o1ieHKH yCTHOT0 onpoca

OneHka «OTIMYHO» CTaBUTCA, €CIM CTYAEHT IOJHO H3JlaraeT MaTtepuain (O0TBe4aeT Ha
BOIMPOC), [JAeT TMPaBWJIBHOE ONpEACICHUE OCHOBHBIX IOHATUH; OOHApPYKMBAET IOHUMAaHUE
MarepHuaga, MOXET OOOCHOBaTb CBOM CY)KICHMs, NPUMEHUTh 3HAHUS Ha IPAKTUKE, IPUBECTH
HE00XO0/IMMBbIE TIPUMEPHI HE TOJBKO M3 y4yeOHUKA, HO M CAMOCTOATEIBHO COCTABJICHHBIC; U3JIaraeT
MaTepHall MOoCJIeA0BaTENbHO U MPABUIIBHO C TOUYKH 3pE€HHSI HOPM JIMTEPATYPHOTO S3bIKA.

OneHka «XOpoIlO» CTAaBUTCA, €CIM CTYAEHT JAaeT OTBET, YJOBJIETBOPSIOIIMA TEM XKe
TpeOOBaHUAM, UTO U I OLIEHKHU «OTJIMYHO», HO JomyckaeT -2 omwuOKu, KOTOpbIE caM Xe
UCIPABIISET, U 1-2 HeoueTa B MOCIEI0BATEIBHOCTH U A3bIKOBOM O(DOPMIIEHUH U31araeMoro.

OneHKka «ylOBJIETBOPUTENILHO» CTaBUTCA, €CIM CTYJEHT OOHAapyKMBaeT 3HaHUE U
NOHMMAHNUE OCHOBHBIX IOJIOKEHUH NAHHOW TE€Mbl, HOT M3JaraeT MaTepuaj HEMOJIHO U JOMYCKaeT
HETOYHOCTHU B OIPE/IEIEHUHU MOHATUI WK GOpMYyJIUPOBKE MPaBWII; HE YMEET JI0CTaTOYHO IIyOOKO
U JI0Ka3aTeJbHO OOOCHOBAaTh CBOM CYXKJEHHS M IPHUBECTH CBOM IPUMEPHI; M3JIaraeT MaTepuas
HEIMOCJIE0BATENIbHO U JIOIYCKAeT OIUOKH B A3bIKOBOM O(hOPMIIEHUN U3J1araeMoro.

OneHka «HEYIOBJIETBOPUTEIIBHOY» CTaBUTCS, €CIM CTYACHT OOHapyKHMBaeT HE3HaHUE
00JIbIICH YacTH COOTBETCTBYIOIIETO BOIPOCA, JOMYCKAET OMMOKU B (POPMYIUPOBKE OIpeesIeHH
Y IIPaBUJI, UCKAXAIOIIME UX CMBICI, OECIIOPSAIOUYHO U HEYBEPEHHO u3jaraetr Marepuai. OueHka «2»
OTMEYaeT TaKue HEAOCTATKM B IOJITOTOBKE, KOTOpBIE SIBJISIOTCS CEPbE3HBIM IPEMATCTBUEM K
YCIIELIHOMY OBJIAJICHUIO MIOCIEAYIOLIMM MaTepHaioM

Kpurepun oneHuBaHMsi KOHTPOJIbHBIX PadoT:

OneHka «OTIMYHO» BBICTABISIETCS, €CJIM CTYIEHT BBINOJHWI paboTy 0e3 OmuOoK H
HEJI0YEeTOB, JIOMYCTHJI He O0JIee OJJHOrO HeJl0UeTa.

OneHka «XOpOIIO», €ClIU CTYAEHT BBIMOJHUI padOTy MOJHOCTBIO, HO JONYCTUJ B HEM He
Oonee ogHOM HErpyOoii OMMOKK U OJTHOTO HEJloueTa, UK He 0oJiee IBYX HEJJOUETOB.

OneHka «yA0BJIETBOPUTEIBHOY», €CIU CTYACHT NMPABUIbHO BHIIOJHWI HE MEHEE IMOJOBUHBI
paboThl WM AONMYCTHJI He Oojee AByX IpyObIX OMMOOK, WM HE Oosee OAHOM rpy0oil W ogHOM
HerpyOoil OoIMOKM U OJIHOTO HejodeTa, Wik He Oojiee JBYX-TPEeX HErpyObIX OIIMOOK, WM OJHOMN
HEerpyooi omMOKM U TpeX HeIO0YeTOB, WIM MPU OTCYTCTBUHU OUIMOOK, HO MPU HAJIMYHUU YEThIpeX-
IISITU HEJI0YETOB, IJI0OXO0 3HAET TEKCT IIPOU3BEICHUS, TOyCKAET HCKaKEHUE (PaKTOB.

O1eHKa «HEYAOBJIETBOPUTENIBHO», €CIM CTYJIEHT JOMYCTHJI YHCIIO OLIMOOK M HEIO0YeTOB
IIPEBOCXOISIIIEE HOPMY, P KOTOPOH MOXKET OBITh BBICTABJIEHA OLIEHKA «3», WM €CIIU MPaBUIbHO
BBITOJIHUJI MEHEE MOJIOBUHBI PAOOTHI

2.4.2. KpuTepuu olleHKH NMPH MPOBEJIEHNHU 3a4eTa M0 BONpocam

OneHka «5» (OTJIMYHO) BBICTABISETCS 3a ITTyOOKOE M TMOJHOE OBJIAJCHUE COJCpKAHUEM
yuebHoro marepuana. CTyJeHT BIaJ€eT MOHATUIHBIM anmapaToM M yMEET: CBSI3bIBaTh TEOPHIO C
NPaKTUKOHM, pemaTth MpaKTUYeCKHe 3a/adyM, BHICKA3blBaTh M OOOCHOBBIBATH CBOM CYXJIEHUS,
rPaMOTHO U JIOTUYHO M3JIaraTh OTBET (KaK B YCTHOM, TaKk U B MUCbMEHHOMN (opMme).

OneHka «4» (XOpOIO) BBICTABISETCS, €CIM CTYIACHT B MOJHOM OOBEMe OCBOMII YUEeOHBIM
MaTepual, BlaJeeT NOHITUWHBIM annapaToM, OPUEHTUPYETCS B U3y4YEHHOM MaTepHalie, 0OCO3HaHHO
NpUMEHSeT 3HaHUS I PELIeHUs] MPAKTUYECKUX 3ajay, TPAMOTHO M JIOTUYHO HM3J1araeT OTBET, HO
coJiep;kaHue ¥ popma OTBETa UMEIOT OTAENbHbIE HETOUHOCTH.

Onenka «3» (Y10BJ1eTBOPUTEIbHO) BBICTABIISETCS, €CIIU CTYIEHT OOHApyKUBAeT 3HaHUE U
MOHMMAaHUE OCHOBHBIX IIOJIO)KEHUH y4eOHOTro Marepuajia, HO U3JaraeT €ero HEMoJHo,
HEMOCJIe0BaTeNIbHO, JOMYCKAeT HETOYHOCTH B ONIPE/IeIeHUH MOHATHH, B IPUMEHEHUN 3HAHUU IS
pelieHus NpakTHIeckux 3afad. He ymeeT nokazareiabHO 000CHOBATH CBOU CY)KJIEHUS.
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Onenka «2» (Hey10BJIETBOPHUTEIbHO) BBICTABIISETCS, €CIM CTYIEHT UMEET Pa3pO3HEHHBIE,
OeccuCTeMHBbIE 3HAHUS, HE YMEET BBIACIATH IJIABHOE M BTOPOCTENEHHOE, JAONMYCKaeT OLIMOKH B
OTIPENICICHUU TIOHATHH, MCKAXKAIOIIME WX CMBICT, OECIOpsAJOYHO M HEYBEPEHHO H3JIaraeT
marepuail.



MNPUJIOXKEHUE A
3agaHusA /19 NPOBEACHUs] TEKYLIero KOHTPOJIsA
no OVIL.04 MATEMATHKE
Bonpocwl ona ycmnozo onpoca
Pasnean 1. Anzeopa.

1.1. ITousaTue aelcTBUTEIbHOTO Uncia. JleHCcTBYS HAl JeHCTBUTEIBHBIMU YHCIIAMU.

1.2. I'eomeTpuyeckass HHTEPIpETANs ACHCTBUTEIBHOTO yKcha. [Ipubnmkennoe 3HaueHUue BETMYMHBI
U TIOIPEIIHOCTh MPUOIMKEHUH.

1.3. TToHsiTHE IPOCTHIX U CIOXKHBIE MPOLUEHTHI. Cr1ocOObI UX BHIYMCIECHUS. [IpOIleHTHBIE BHIYMCIICHUS
B IpO(eCCHOHATIBbHBIX 3a7ayax.

1.4. PaBHOCHUIIBHBIE M HppallMOHAIbHBIE ypaBHEHUS W HepaBeHCTBA. JIuHeliHble M KBaJpaTHBIC
YPaBHEHHUS U HEPABEHCTBA. PABHOCWIIBHOCTD YPaBHEHUM, HEPABEHCTB U CHCTEM.

1.5. KBagparnuslie ypaBHeHHS] U HEpaBEHCTBA. Pa3nojkeHne KOpHEH KBaapaTHOro ypaBHeHUs. Teopema
Buerta. KBagparnas ¢dyHkuus u ee rpaduk.

1.6. ITonsTre uncnoBoit GpyHkuu. OO6IACTh ONpeAeNeHHs, MHOXKECTBO 3HaUCHHH, rpaduk GyHKIUU.
OcHoBHble cBoiicTBa (yHKUMU. [loHsATHE 00 0OpaTHOM U CIONKHON HYHKITUH.

1.7. llpenen ¢pynkunu. Teopemsl o mpeaenax. 3aMmeyaTeabHbIE TPEaebl.

1.8. Ilonatue HempepbIBHOCTH (GYHKLMU B TOYKE M Ha NpoMexyTke. CBOHCTBA HENpPEPBIBHBIX
GyHKIHH.

[Ipenen ¢pyHkInM mpu X — 0.

1.9. Omnpenenenne norapu¢pma uyucna. JlecaTuuHble M HaTypajibHble Jorapudmsl. Jlorapupm
IIPOM3BE/IECHNUS, YaCTHOTO U creneHu. dopmMyiia nmepexosia OT OJHOTO OCHOBaHUS Jiorapupma K JIpyromy.
Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBa. Yuco e.

1.10. OnemeHTapHbie  (QYHKIMW:  TPUTOHOMETPUYECKHE,  CTENEHHas,  IOKa3aTelbHasl,
norapupMHUUecKas, UX cBOICTBa, rpadukH.

1.11. PanguanHoe wu3MepeHUE YIJIOBBIX BEIMYUH. TpuroHomerpuyeckue QYHKIUH YHCIOBOIO
apryMeHTa u ux cBoicTBa. COOTHOIICHHE MEXTy TPUTOHOMETPHIECKUMHU (PYHKIUSIMHU OJHOTO U TOTO XKe
apryMeHTa.

1.12. Teopemsl cnoxxeHusi. @opmysbl NpuBeAcHUs. TpUroHOMeTpuueckue (QyHKUHUU JBOMHOTIO U
IIOJIOBUHHOTO apryMEHTA.

1.13. IlpeoOpa3zoBaHue NpoN3BEACHUS TPUTOHOMETPUUECKUX (QYHKIIUN B CYMMY U Pa3HOCTb.
ITpeoOpa3oBaHue CyMMBbI U Pa3HOCTH TPUTOHOMETPUUYECKUX (DYHKIUI B POU3BEICHHE.

1.14. ®ynkuuu y = Sin X, y = Cos X, UX CBOMCTBA U TpaduKH.

1.15. ®yHkuum y =tg X, y = ctg X, UX CBOUCTBA U TpauKH.

1.16. ITonsiTue 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIHIM.

1.17. Tpuronomerpuueckue ypasHeHus. [Ipocreiimme TpUroHOMETpUYECKNE HEPABEHCTBA.

Pasnea 2. Memoovt mamemamuueckozo ananusa.

2.1. Ionstue pyaxmum. CriocoObl 3a1aHMsI, CBOWCTBA.

2.2. [Ipon3BosHas GyHKUIUU

2.3. 'eomeTpuyueckuii 1 MEXaHUYECKUIN CMBICI NIEPBOM MPOU3BOIHOM.

2.4. Tudbdepenmnman GpyHKIIUN. AHATUTHYECKUN U TEOMETPUUYECKUI cMbICH nuddepeHmana.

2.5. Heonpenenenusiit uaTerpai. [leppoodbpaznas

2.6. Ilonatue omnpeaeneHHOro WHTErpana, ero reomerpuueckuil cmbicit. dopmyna HeroroHa-
Jleitbnua.

2.7. 'eoMeTpuuecKuil CMBICH OMPEIETICHHOT'O HHTETpaa.

2.8. TlpumeHeHne OMpeneNeHHOTO MHTErpajga K BBIYUCICHHUIO TUIOMIAAN TIOCKON (PHUTypbhl, 00HEMOB
TeNl.

Pasnen 3. I'eomempusn
3.1. OcHOBHBIE OHSTHS U AKCHOMBI CTEPEOMETPHUH.
3.2. BzaumHOe€ pacnonoxeHue NpsMbIX B IpocTpaHcTBE. CKpEIMBAIOIINECS IPSIMBIE.
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3.3. B3auMmHOEe pacrnojo)KeHue MNpsMOM M IUIOCKOCTH. Teopema O NapauledIbHOCTH MNPSAMOM U
MJIOCKOCTH.

3.4. BzaumnHoe pacnosiokeHue JByX Iutockocted. IlapamnensHocTs miockocteit. CBoiicTBa
napauieNbHbIX IIOCKOCTEH.

3.5. Terpasap u nmapauienenunesn. CedeHus TeTpadpa U napajuiesenunesa.

3.6. Ilepnennukynsp ¥ HakJIOHHbIE. Teopema O Tpex MHEpIEHIUKYIApax. YTrol MEXIy NpsIMON U
IJIOCKOCTBIO.

3.7. JIByrpanssiid yroiu. [lepneHauKyIsIpHOCTD TI0CKOCTEH. [IpAMOYyTroybHBINA apayljIeIeuIea U ero
CBOMCTBA.

3.8. BekropHble M CKaJApHbIE BETUYMHBI. J[eHCTBUS HaJ BEKTOpaMHU Ha IUIOCKOCTU. BekTopsl B
npoctpancTse. KomiuianapHbie BEKTOPBI.

3.9. IIpsamoyronbHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. Koopauuatel BekTopa. Omnepanuu Haj
BEKTOPaMH, 3aJJaHHBIMU CBOMMH KOOPIMHATaMHU.

3.10. Jlnmuna BekTopa. BbrumcieHue paccTosiHuS MEXIy TOYKAaMHU, 33JaHHBIMH KOOPIWHATaMH.
Jlenenue oTpe3ka B JAHHOM OTHOILCHUHU.

3.11. CxanspHoe mpou3BeIeHne BEKTOPOB M €ro CBOICTBA. Y CIIOBHE MEPIIEHANKYISIPHOCTH BEKTOPOB.
CkanisipHO€ TPOM3BEJICHUE BEKTOPOB, 3aJaHHBIX CBOMMH KOOpJAMHATaMH. BbruncieHue yria Mexay
BEKTOPaMH.

3.12. TlonsiTHE O TEOMETPHYECKOM Telie M ero moBepxHocTH. [Ipm3ma. I[lmomans mOBEpXHOCTH
npu3Mel. [lapannenenunen, ero BUAbI M CBOKWCTBA.

3.13. Iupamua. CBoiicTBa mapaiebHBIX CEYeHUI B mupaMuze. [1momnaas noBepXHOCTH THPAMH/IBL.
YcedeHHas mupaMua.

3.14. TlonsiTre 0 MPaBUIBHBIX MHOTOTPpaHHHUKAX. [I[pumepsi.

3.15. Teno Bpamenus. [ToBepxHocts Bpamienus. Lunuuap u konyc. CeueHus IIIMHIPA U KOHYCA.
[Tnoujanp noBepxHocTy HUIMHApPA. [1n0manb MoBepXHOCTH KOHYCA.

3.16. Tlonsarue chepbr u mapa. [Inomans cdepsl. Inockocts u chepa. [lnockocTs, kacarenbHas K
cepe.

3.17. Ilonstue oovema Tena. O0bvem napamnenenunena. O0bvem npsamoii npusmbl. O0bEM HUIUHAPA.
®opmyra 1715 BEIYUCIEHNs 00beMa Tella o IJIOUaIN €ro napauieIbHbIX CeUYeHHH.

3.18. O6beM nupaMuIbl U YCEUEHHOW MUPaMUJIBI.

3.19. ®opmynsl s BEIYHCICHUS 00BbeMa Tela BpamieHus. O0beM KOHyca M yCeYeHHOTO KOHYCa.
OOmbeMm 1mapa 1 ero yacTew.

Pa3neu 4. Dnemenmor meopuu eepoammuocmeii u MamemamuyecKoll CMamucmuKku

4.1. MuoxectBa. [Tousitie MHOKecTBa. Buasl MHOKeCTB. MOIIHOCTE, CLIOCOOBI 3a1aHHsT MHOKECTB.

4.2. Onepanuu HajJ MHOXKECTBAMU: TlepeceueHre, 00beJUHEHNE, pa3HOCTh, JOMIOJHEHHE.

4.3. I'padsl. OcHoBHBIE BUIBI rpadoB. OCHOBHBIE MOHATHS U 3aJIa4H.

4.4. Bunp! BepuH u pédep rpada. MapupyTsl, Lienu, HUKIbL B rpadax.

4.5. KombOunaropuka. OcHOBHble THIBI KoMOuHaTOpuku. IlepecraHoBku 0€3 NOBTOpPEHUH, C
MTOBTOPEHUSAMH.

4.6. KombOunaropuka. OCHOBHbIE THUNBl KOMOMHATOpHKH. Pa3mMemnieHuss 0e3 NOBTOpPEHMH, ¢
IIOBTOPEHUSAMH.

4.7. Komb6unaropuka. OcHOBHble THIBI KoMOuHaTOpuKu. Coderanus Oe3 TOBTOpPEHHH, C
IIOBTOPEHUSAMH.

4.8. Ilonsitue cimyyallHOro COOBITHS M Cly4yailHOW BeldWuYMHBL. YacToTa, OTHOCHTENbHAs 4acTOTa.
CraTucTrdeckoe M KIacCU4ecKoe ONPeeNIeHUs] BEpOATHOCTH. CBONCTBA BEPOATHOCTH.

4.9. CoBMecTHbIE U HECOBMECTHbIE, PAaBHOBEPOATHbIE M HEPABHOBEPOSITHBIE, 3aBUCHUMBIE H
HE3aBUCHMBIE ciy4aiiHble coObITHS. [IprMepsl.

4.10. Teopembl CIIOKEHUST BEPOSITHOCTEH 711 HECOBMECTHBIX M COBMECTHBIX COOBITHH.

4.11. Teopembl yMHOKEHHSI BEPOSTHOCTEH JIs1 HE3aBUCHMBIX U 3aBUCUMBIX COOBITHH.

4.12. Ycnosueie BeposiTHocTH. [lomHas BepostHOCTh. Teopema baiieca.


https://function-x.ru/graphs5.html

4.13. JIuCKpeTHBIE U HENPEPBHIBHBIE CIy4YailiHbIE BEJIMUYUHBL. YNCIOBBIE XapaKTEPUCTUKHU HENPEPHIBHBIX
U JIUCKPETHBIX CIy4alHBIX BEJIMYMH (MaTeMaTHYECKOE OXKUJAaHUE, AMCIEPCHUs, CpeJHee KBAaJPaTUYHOE
OTKJIOHECHHE).

4.17. TlonsiTie O JOBEPUTEIILHOM WHTEpPBAJIE U JIOBEPUTEIbHOW BeposTHocTH. KoaddunueHnt
CrprozieHTa. BhlumnciieHne 10BEpUTENBHOIO UHTEPBAIA. BEposATHOCTH NonajaHus CiaydaiiHON BEJIMYMHBI
B JIOBEpUTENIbHBIN nHTepBall. CTaHJapTHbIE HHTEPBAJIBL.

4.18. Bapuanumonnsiii psia. PamkupoBanue. Metoabl mOCTpoeHus: rpauKoB BapUALIMOHHBIX PSIOB:
TMCTOrPaMMBI, TIOJIMTOHA YACTOT, KyMYJIATHI (S-00pa3HOi KpUBOIL).

4.19. T'enepanbHast COBOKYMHOCTh. BpiOopka. O0béM BbiOOpkH. [loHSATHE O penpe3eHTaTUBHOCTH
BbIOOpKH. OleHKa ITapaMeTpOB MeHEpaIbHOW COBOKYIMHOCTH IIO XapaKTEPUCTHUKaM BbIOOPKHU (IIPUBECTH
dbopmynbl, 1aTh Ha3BaHUS IapaMETPOB TI'EHEPAIbHOM COBOKYIIHOCTHM UM COOTBETCTBYIOIIMM MM
XapaKTEPUCTHUKAM BBIOOPKH ).

TECTHPOBAHHUE 110 PASJEJIAM YYEBHOI O IIPE/IMETA:

Pasnen 1. Anzeopa
BapuanTt 1
(mpexycmoTpeno 5 BapuanToB 1o 10 BOMpocoB B Ka:KI0M)
IMoka3zarenbHas pyHKUMSA
Bapuanr 1

27
1. Haligute obnacts onpenenenus QyHKuuu Y = 04",

1D(0; 1); 2) (o0, +0); 3) (-o50] U1L; +e0);  4) (-5,0)AL; +0).
2. I'paduk xaxoi GyHKINU M300paKeH HA pUCYHKE?

1) y =22 2)y=3"-2

3)y=3"+2 4) y = 372

3. Haiinute MHOXeCTBO 3HauUeHUH GyHKIMU y=2"—2.
1) (0; +o9) 2)[-2;+20)  3)(2;+)  4)(-0;-2)

2
4. Haiigute obnacTs onpenenenus GyHkuuu Y = 0,4%.

1)(-; 3) 2) (-00; +a0) 3) (21 3; +=)  4) (-
0;3)(3; +0)
5. YKaxkuTe IPOMEKYTOK, KOTOPOMY IIPHHALIEKHT KOpeHb ypapHenns 2 + 27 = 20.
1) (0; 1) 2) (4; 6) 3) (2; 4) 4) (1; 3)
y 11 x
6. Haiinute oOnacth onpenenenus QyHKIUU = > (0,5)l . \ y
1) (-e0; 0] 2) (e +e) I (erl] 40 +) \
7. Haiinute cymmy xopueif ypasuenns 25 —30-5" +125=0
1) 5% 2) 30 3)5 4) 3
8. I'paduk xaxoit pyHKIHMN N300paXxeH Ha pUCYHKE?
1) y=-3 2)y=3* \
9
—
0o 1 x




3)y=3" 4)y=-3"

9. Pemte HepaBeHcTBO  0,2¥2> 5,
1) (03 2) 2) (1; +x) 3) (-0; 1) 4) (-, 0]

10. Pemmure nepaencteo 0,2 - 24 >04.

1) (-o0; -5) 2) (-5; +=) 3) (-2, 9] 4) [5; +o0)
CrenenHasi QyHKIUA
Bapmuanr 1
_1
1. Halinute 3HaY€HHUE BBIPAKCHUS: 6-8 3.
1) 12; 2) 6; 3) 3; 4) -3.
2. IlpencraBbTe NaHHOE BHIPAKEHUE B BUJE CTEIICHU: y1’7 . y2’8 . y_1‘5 .
1)y 2) y ", 3y 4)y°.
2
3. Vopocrtute Beipaxkenue: (a1°) 2.
5 5 1
1) a; 2a °; at’; 4) —.
a
4. Ynpoctute Beipaxkenne: b02: 07,
1
1) b; 2) 3) b 9, 4) b?",
Jb

5. Ha KakoM U3 pUCYHKOB H300paxkeH Tpaduk QyHKIME Y = X 2 ?

l) V] 4 4) ¥ A 3 y A Z)
1 i T 1
- - > 4 > > >
a1 X /AN E 1710 i -

6.Ykaxknure pucyHOK, Ha KOTOPOM M300pakeH rpaduk HeueTHOU QyHKIIUU

1) V] 4 2 A 3 ‘;‘l 4\
N1 1
N [ N N
0 U | A J e
/ V4 \

7. Haiimre cymmy KopHeii ypasrerns x +/ = N7X—5.
1) -1; 2) 1; 3) 4; 4)5.

8. I'pachuk kakoit pyHKIIUN U300pakeH Ha PUCYHKeE?

1) y=3x 3) y=x’

2) y=x° 4 y=x°?

10



9. KakoBa o6nacTp onpezenenus GyHKIMH y = x ©?

1) (0; +o0); 2) (-o0; 0)A0; +o0); 3) (-o0; 0); 4) x — 1oboe yucno.
. _ 5
10. Ykaxute MHOXKECTBO 3HaUeHH QpyHkuun Y = X |
1) (0; +); 2)(0; VB);  3)(-; 0); 4) (-o0; +).

Tpuronomerpnyeckue ypaBHeHHUs!
Bapmuanr 1

. 1
1. Pemure ypaBHeHue SINX + E =0.

1)%+27zn,nez 2)(-1)"%+7rn,nez 3) (_1)”+1%+7zn,nez 4)%+7zn,nez.

2. Pemmte ypaBHenue 2 Sin’x - c0S2x = 1.(4+)

1 1
N2y Zkkez; 2)%; N 12k, kez: )+ keZ.
8 2 8 2 4 2
3. Pemute ypaBHenue CtgZx = 3.
1)J_r£+7zn,nez; 2)J_r£+7zn,nez; 3)£+7zn,neZ; 4)£+7zn,nez.
6 3 6 3
4. Haiinure cymMmy KOpHeli ypaBHeHns Sin’X —4sinX =5 ua npomexytke [-7,27]. 1) E;
2) , 3) 2rx; 4) -r.
5. Pemmre ypaBaenne 2 SIN2X-€0s2X —1=0. (1+)
DE ik kez: N~ 3”27k keZ: nZ 27k keZ.
8 2 8 2 2

X
6. Pemvte ypaBHeHue COS(E + 72') =0.
1) x=n+7k, ke Z; 2)x=%+ﬂk,kez; 3) x=27k keZ; 4)x=n+27k ke Z.
7. Pemnre ypaBHEeHUE tgg = \/§ .
1)Z+7zn,nez; 2)£+27zn,nez; 3)2—7[+27zn,nez; 4)2—”+7zn,nez.

3 3 3 3

2 Pa2 1

8. Pemmre ypaBHenue COS™ X —SIN" X=——.
2

1)i5?7[+7zk,kez 27 4k keZ 3)i5?7[+27zk,kez 4)i56—”+7zk,kez.
9. Pemnre ypaBHeHHE ctg(% X — 7[) =1.

1)%+27zk,keZ; 2)%+2k,kez; 3)%+ﬁk,kez; 4)%+k,keZ.

11



10. Haiinute cyMMy HaMEHBILETO MOJI0XKUTEILHOTO U HAUOOJIBILIEr0 OTPHLIATEILHOTO KOPHEH
: 1
ypaBuenns  SIN(—X)=— .
2
V1 T o
= 3 5 4) —.
2 3 6

Paznen 2. Memoovt mamemamuueckozo anaiusd.
(mpexycMoTpeHo 5 BapuaHTOB 10 20 BONPOCOB B KAKIOM)

1) 7; 2)

1. TIPOM3BOJHON ®VHKLNN y = f (X) HA3BIBAETCSI TIPEJIEJI OTHOILEHUS EE
[IPUPAIIIEHUS Ay K COOTBETCTBYIOIIEMY ITPUPAILEHUIO Ax HE3ABUCHMOI
[IEPEMEHHOM, KOI' TA

1) AX > +©

2) AX > —©

3) Ax—>0

4)AXx —> 1

3. OU3MYECKUM CMBICJI TEPBOM IIPOM3BOJHOM COCTOUT B TOM,
ITPOU3BOJHAS OT KOOPJAMHATHBI 1O BPEMEHU — 5TO

1) MTHOBEHHOE YCKOPEHHUE

2) HavaJbHasi CKOPOCTh

3) MrHOBEHHAs CKOPOCTh

4) oTpe3ok myTu

2. [TPOU3BOJHAS OT ®YHKIUU y [TO APTYMEHTY x — 9TO

1) navasnbHast CKOPOCTh u3MeHenust pynkuuu y = f (X)

2) cpenHsisi CKopocTh u3MeHeHust pynkiuu y = f (X)

3) MrHOBEHHAs CKOPOCTh u3MeHeHus pynkuuu y = f (X)

4) xoHe4uHasi CKOPOCTh n3MeHeHus Gpynkuuu y = f (X)

3. ®U3MYECKUM CMBICJI BTOPOM IIPOM3BOJHOM COCTOUT B TOM,
[TPOU3BOJHAS OT ITYTHU 110 BPEMEHU — 3TO

1) MTHOBEHHOE YCKOPEHHE TIEPEMEHHOTO JIBH)KCHUS

2) HayasbHast CKOPOCTh MEPEMEHHOTO JIBHIKCHHS

3) MrHOBEHHAsI CKOPOCTh MIEPEMEHHOTO JBUKEHUS

4) OTpe30K MyTH MEPEMEHHOTO JIBH)KCHHS

4, TTIPONU3BOJIHAA [IOCTOSHHON BEJIMYNHbBI PABHA

1O

2)-1

3)+1

4)

5. HAWJIUTE TPOM3BOJIHYIO ®YHKIINN y = In3x
Ny =1/x

2)y'= 1/(3%)

3)y' ' =x/In3

4)y'= 3/Inx

6. JUODPEPEHIIMAJI ®YHKIINU PABEH

1) oTHOLIEHUIO POU3BOIHOM (DYHKIIMH U MPHPAIICHUS €€ apryMeHTa

2) MPOU3BE/ICHHUIO IPOU3BOIHON QYHKIMK Ha AuddepeHIman eé apryMmeHTa
3) cymme npou3BoHOM pyHKIMYU 1 auddepeHnmana eé apryMeHTa

4) pa3HOCTH POU3BOIHON (BYHKIMH U MIPUPALICHUS e€ apryMeHTa

7. VKAXUTE JIUODEPEHIUAI df ®YHKIIUU f= (x +5)?

1) df = (x?+5x) dx

2)df = (2x+10)0x

12
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3) df = (2x+ 10) dx

4) df = (x%/3 + 5x% + 25x) dx

18. HEOIIPEJIEJIEHHBI MHTET' PAJI IIPEJICTABJISIET COBOU
1) mepeMeHHY1O

2) ¢byHKIHIO, OTIpeeNieMyto TabIuIel CTaHJapTHBIX HHTETPAJIOB

3) nmepBoOOpa3HYIO ¢ HEONPEACICHHON MTOCTOSTHHON

4) NoBIHTETPATILHOE BHIPAKEHUE

8. BBIPAXKEHUE f(x)dx [TOJ] 3HAKOM MHTEI'PAJIA HA3BIBAETCS
1) nobIHTETPATILHBIM BBIPAKEHUEM

2) MOABIHTETPATBHOU (PyHKITMEH

3) nepeMeHHO UHTErPUPOBAHUS

4) MOCTOSTHHOM MHTETPUPOBAHUS

9. ®YHKIMUA f(x) HABBIBAETCA

1) nobIHTETPATILHBIM BBIPAKEHUEM

2) NOABIHTETPATBHON PYyHKIIUEH

3) mepeMeHHOI UHTETPUPOBAHUS

4) MOCTOSIHHOM MHTErPUPOBAHUS

10. TIOCTOSHHBIM MHOXUTEJIb MOXXHO BEIHOCUTD 3A 3HAK
1) IOABIHTETPATHLHOTO BBIPAKEHHS

2) MOABIHTETPAIbHON PYHKIIMH

3) unTerpaina

4) nuddepeniumana

11. YKAXHWUTE HEBEPHOE CBOMCTBO VHTEI'PAJIA

1) [(F(x)xe(x))dx = [ f(x)dx+[e(x)dx
2) [(F(x)xp(x))dx=[ f(x)dxx [o(x)dx
3) [(k f(x))dx=k [ f(x)dx

4) [d[F (x)+C]=F(x)+C

12. HAMJIATE UHTETPATT [ x* dX

1) 3x*+C

X4
2) 2 +C
4
4

X
3)- - +C
4
1

X4

+C

4)

13. HAMJIUTE UHTETPAJL 5 [ x* dx

Nx°+C

2)20x*+C
X5

3) —+C
25

4) +C

5x°
. X
14. HAWUTE UHTETPAJ jCos3 dx

13



1) 3Sin~ +¢
3
2)-3Sin~ + ¢

3
1.
3) §S|n3x +C

4) - éSin3X +C

15. OIIPEJIEJIEHHBIM MHTEI'PAJT PABEH

1) yacTHOMY 3HaYEHUI HEONPEIEICHHOTO MHTErpajia Py BEpXHEM U HIKHEM MpeJesax
MHTETPUPOBAHUS

2) mpOM3BEICHUIO 3HAUEHUH HEOIPeIeJICHHOT0 HHTerpalla IpU BEPXHEM U HIDKHEM Ipeienax
MHTETPUPOBAHUS

3) pa3HOCTH 3HAYEHHI HEONPEAeIEHHOT0 MHTErpaja MpU BEPXHEM U HIDKHEM Mpeernax
WHTETPUPOBAHUS

4) cymMme 3HaUYE€HUN HEOIPENeICHHOI0 HHTErpaia MPH BEPXHEM U HUKHEM Ipe/iesiaX HHTETPUPOBAHUS
16. IJIA BBIYMCJIIEHU A OITPEAEJIEHHOI'O MHTETPAJIA CIIYXXUT ®OPMVYJIA HBIOTOHA
— JJEMBHUILIA, KOTOPASI UMEET BU/]

1)jf(x)dX=F(X)2:F(a)—F(b)
2)Tf(x)dX:F(X)Z:F(b)—F(a)

3)jf(x)dX:F(x)S:F(b)—F(a)

4)if(x)dX:F(X)zzF(a)—F(b)

17. ECJIU BEPXHWI W HDKHUI ITPEJIEJIbI UHTETPUPOBAHUS COBITAJAIOT, TO
TAKOU UHTEI'PAJI PABEH

1)+ oo

2)— o0

3)1

4)0

18. ECJIM BEPXHWI 1 HIDKHUIA ITPEJIEJIbI UHTEIPUPOBAHU S TIOMEHSITh MECTAMU,
TO

1) HU4Yero He UBMEHUTCS

2) MHTErpal U3MEHUT TOJIBKO 3HAK

3) U3MEHUTCS NOJBIHTErpaIbHask PYHKIUS

4) N3MEHUTCS NOJBIHTETPATBHOE BBIPAKEHHE

24
19. BLIUUCJIIUTE OHPEI[EHEHHLIPI MHTEI'PAJI I dx
3

1) 0
2) 1
3) 8
4) 21

14



4
20. BBIUMCJIATE OITPEJEJIEHHBIM MHTEIPAJI I X dx
2

Pasznea 3. I'eomempus.
(mpexycMoTpeHo 5 BapuaHTOB 10 20 BONPOCOB B KAKIOM)

21. 1. BEPLLIMHBI TPEYTOJILHUKA ABC JIEJIAT OKPY)KHOCTB C LIEHTPOM O na Tpu ayru
AB, BC u AC, TPAJTYCHBIE MEPBI KOTOPBIX OTHOCSITCSI 7:5:6. HAVJIUTE MEHBIINI
VTOJI TPEYTOJIbHUKA

1) 50°

2) 70°

3) 60°

4) 100°

5) 80°

22.2. B OCHOBAHUH TTPSMOI! [TPU3MBI JIEXKUT [TPABWIBHBII TPEYTOJIbHUK,

IIJIOIIAJIb KOTOPOI'O PABHA 36+/3 cv2 BBIUMCIIUTE [IJIOIAIb BOKOBOI
[IOBEPXHOCTHU ITPM3MBbI, ECJI EE OB BEM PABEH 300 cm®:

1) 20033 a2
2) 1804/3 cov?
3) 100v/3 cm?
40 14043 cn?

5)120v/3 cv?

23. 3. B IIPABUJILHOU IIIECTUYTOJILHOU ITPU3ME BCE PEBPA PABHBI 5. HAUTU
[JIOLLAIb BOJIBILIETO IMATOHAJIBHOI'O CEYEHUS:

1) 50

2) 752

3) 100

4) 25

5) 75

4. HAVJIVITE TUTOIIATh GUT'YPBI, OTPAHIYEHHOM JIMHYSIMU: Y = 5X —X° u y=X+3

1
1) 2—
)2

1
2)1-
)2

1
3) 2—
)3

1
4) 1-
)3

15



5) 2%

21. 5. HAWJUTE OTHOIIEHME ITJIOLIA I POMBA CO CTOPOHOM a 1 OCTPBLIM YI'JIOM
a K TIJIOLIAI KBAJIPATA CO CTOPOHOI, PABHOU JIMAMETPY BIIMCAHHOI'O B POMB
KPVYTA:

1) 1:2sina

2) l:sina

3)sina:l

4) 2sino: 3

5)1:sing
2

22. 6. 3 BEPLUMHBI 4 ITPABUJILHOI'O TPEYI'OJIbHUKA CO CTOPOHOM 9 cm K EI'O
IUDIOCKOCTU TIPOBEJEH TIEPIIEHAMKYJISIP AO JUIMHOM 12 cm. OIIPEJEJIUTE
PACCTOSIHUE OT TOUKU O JIO CTOPOHBI BC:
0 9v91

4

4+/91

23. 7. B TIPABWJIBHOM HIECTUYT'OJIbHOW TIPM3ME BCE PEBPA PABHBI 4. HAUTU
[JIOILAIb BOJIBILIEI'O JUATOHAJIBHOI'O CEUYEHUS:

1) 32

2) 72

3) 64

4) 36

5) 48

20. 8. OIIPEJEJUTE OCTPbII VYI'OJ TIIAPAJUIEJIOTPAMMA, ECJU BBICOTA,
[TPOBEJEHHAS K OJIHOM M3 CTOPOH ITAPAJUIEJIOTPAMMA, PABHA 7 cm, A JIPYTAS
CTOPOHA PABHA 14 cm:

1) 45°
16



2) 30°
3) 35°
4) 50°

5) 60°

2)1. 9. TUTOILAJIb OCEBOI'O CEUYEHUS [IWJIMHJIPA PABHA 20 cv?, A TUTOLLA b
OCHOBAHMS PABHA 97 cm2. HAWJIUTE OBBEM LIVJIAH/IPA:

1) 30menm®

2) 10men®

3) 25mem®

4) 40menm®

5) 20mem®
22. 10. ALTIO®EMA TTPABUJIBHOM TPEYT'OJIBHON [TMPAMU 1Bl PABHA 4 1 OBPA3VYET C

IIJIOCKOCTBIO OCHOBAHMS YT'OJI 30°. HAUTU CTOPOHY OCHOBAHMS:

1) 12./6
2)8

3) 124/3
4) 12
5)9

11. BEKTOPBI @ u b OBPA3VIOT YTOJI B 120°,

1)7

2)9

3)4

4)5

5)8

12. 12. ECJIX B TPEYT'OJIBHUKE OZIMH YI'OJI BOJIBIIE CYMMBI IBYX APYT'UX VIJIOB
TO OH:

1) npsimoyTronbHBIN

2) TaKOTO TPEYTOJIbHUKA HE MOXKET OBITH

3) OCTPOYTOJIbHBIH

4) paBHOCTOPOHHUIA

E) TynoyronbHbIit

13. 13. ONPEAEJIMTE YI'OJI HAKJIOHA OTPE3KA K IINIOCKOCTH, ECJIA JJJIMHA

HAKJIOHHOW 10 cm, A JUTMHA EE TIPOEKIIUM 5+/3 cm:
1) 75°

2) 30°

3) 60°

4) 40°

5) 45°

14. 14. IJIOLIAJIb OCHOBAHMU S IIPABUJILHOI'O TETPADIPA 97cm?. OITPEJEJIUTE
TIJIOIIAZIb TIOJTHOM ITOBEPXHOCTHU TETPADJIPA:

1) 412 cm?

2) 388 cm?

3) 432 cm?

4) 194 cm?

5) 328 cm?

a|:3,\6\:5. HANUTH ‘a’—B‘:

17



15. KAKME 13 JJAHHBIX ITAP ITPSIMbIX ITAPAJUIEJIBHBI MEXJTY COBOI?
a)y=3x—2uy=—3x—2
b)y=4x—1uny=1-4x

1
c) y:gx+6x ny= 7+0,2x

d) y=6xt3 uy=6x+5
e)y=2+5xmy=2-5x
11;3,5

2)1;2;3

3)3

4) 2

5)3;4

16.16. Croponsl Tpeyronsauka 13 cm, 14 cMm, 15 cm. Haligute HanGombInyto BEICOTY TPEYTOJIbHUKA:
1)11,2cm

2) 18 cm

3) 15 cm

4) :|.2i cM
13
12

5) 12— cm
13

17. TUTOLIA/Ib AMATOHAJIBHOTO CEUEHHUSI KYBA PABHA 3672 cm?. HAIJIUTE OFbEM
KVYBA.
1) 216 cm®

2) 72\/5 em®
3)218 cm®
4) 196 cm®

5) 108V2 cu?
18. JIAH BEKTOP a(~L14). HAIIUTE JUIMHY BEKTOPA 5-a:

1) 4413
2) 3414
3) V19

4) 517

5) 15
19. TUIOLLIA /(b ®UT'YPbI, OTPAHUUEHHO JINHUAMU y =5— X2, y =1, PABHA:

1
1) 5=
) 3
2) 16

3142
3

# 102
3

5) 20

18



20. 20. [lepumetp npsamoyronbHuKa paBeH 30 cm. Haiinure ero cTOpoHbl, €CiM IIIOIA1b
IPAMOYTOIBHUKA PaBHA 56 cM?:

I)ldcmul em

2)28cmu 2 cm

3)§cmu 6 cm

4)7cmu 8 cm

5)142cmu 3,5 cm

Pa3nea 4. Dnemenmor meopuu eepoamuocmeii u mamemamuyecKonu CmamucmuKu.
(mpexycMoTpeHo 5 BapuaHTOB 110 20 BONPOCOB B KAXK/I0M)

1. CIYYAVHAS BEJIMYMHA — 9TO BEJIMUNHA

1) npuHMMaroILas Cily4aiiHble 3HaYEHUs [IPU JTAHHBIX YCIOBUAX

2) NpUHUMAOIIAs CITyYaifHbIe 3HAYCHUS COTJIACHO IICHTPAJILHON TeOpeMe TEOPUH BEPOSITHOCTEH
3) 3aBUCHIIAs OT JOCTOBEPHOTO COOBITHS

4) He 3aBHCAIIAs OT JOCTOBEPHOT'O COOBITHS

5) 3aBucsIIas OT paBHOBEPOSTHOTO COOBITHUS

2. YKAXKUTE MPUMEP JIMCKPETHOU CJIYYAMHOW BEJIMUYUHBI

1) macca necunHOK

2) 4HCIIO CTPAHUI] B KHHUTE

3) pa3Mep uznenui u3 OJHOU MapTUu

4) Temrieparypa BO3llyXa B OIPEACICHHOM MECTE B ONPEJICIICHHBII MOMEHT BPEMECHU

5) u3MepeHue CKOPOCTH TIEpEMEIICHHS JTF000T0 BH/Ia TPAHCIIOPTA B TCUSHUE KOHKPETHOTO HHTEPBAIA
BpPEMEHHU

3. BEPOSITHOCTbD CJIVUAMTHOI'O COBBITUS HAXOJUTCS B UHTEPBAJIE
N)-1<p<l1
2)-1< p <0
3) 0<p<1
4) +1 < p < 4w
5 —0o<p<1
4. BEPOATHOCTDBb JOCTOBEPHOI'O COBbITH S PABHA
1) -1
2) 0
3) +10
4) +1
5) +100
5. CYMMA BEPOSITHOCTE! JIBYX ITPOTHBOITOJIOXHBIX COBBITHI PABHA
1) 10,0
2) 1,0
3) 0
4)-1,0
5)-10,0
6. B KOPOBKE 15 3EJIEHBIX U 17 KPACHBIX IITAPOB. HAUTH BEPOSITHOCTH TOI'O, UTO
HAVYTAJI BBIHYTBIN HIAP OKAXKETCS KPACHBIM MJIU 3EJIEHBIM
1) 10,0
2) 1,0
3) O
4)-1,0
5)-10,0
7. B KOPOBKE 14 3EJIEHBIX U 18 KPACHBIX IIIAPOB. HAUTU BEPOSTHOCTb, UTO
HAVYTAJI BBIHYTBIN IIIAP OKAXETCS 3EJIEHBIM
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1) 7/16

2) 9/16

3 0

4)1,0

5) 7/32

8. B KOPOBKE 14 3EJIEHBIX U 18 KPACHBIX IIIAPOB. HAITU  BEPOSITHOCTb, YTO
HAVTAJI BBIHYTBI IIAP OKAXETCS KPACHBIM

1) 7/16

2) 9/16

3) 0

4)1,0

5) 18/30

9. B KOPOBKE 5 BEJIBIX, 2 KPACHBIX U 6 CHHUX IIAPOB. HATH BEPOSTHOCTb, UTO
HAVTAJI BBIHYTBIi IIAP OKAXETCS BEJIBIM WJIM KPACHBIM

1) 5/13

2) 6/13

3) 7/13

4) 8/13

5) 11/13

10. BEPOSITHOCTb MOSBJIEHUS OJJHOI'O U3 JIBYX HECOBMECTHBIX COBBITHI 4 wim B
PABHA 1,0. OTTPEJIEJIUTH BEPOSITHOCTB TTOSIBJIEHWS COBBITHA B, ECJIN
BEPOSITHOCTb ITOSIBJIEHUSI COBBITHUS 4 PABHA 0,5

1) 01
2) 0,3
3) 05
4 07
50 1,0

11. PAJT UMCJIOBBIX 3HAUEHHMU IIPM3HAKA, PACIIOJIOXKEHHBIX B OITPEJEJIEHHOM
I[MOPAIAKE, HASBBIBAETCA

1) BapbupyOUIMM

2) CTaTUCTHYECKUM

3) craTu4ecKuM

4) KJIacCcOBBIMU

5) JAUCIEPCHOHHBIM

12. PACIIOJIOXXEHUE UYJIEHOB PAIHA B BO3PACTAIOUIEM WJIM  YBBIBAIOUIEM
ITOPAAKE, HASBBIBAETCAA

1) cucremaruzanuei

2) TrpynmnupoBKOMH

3) wuHTerpanuen

4) paHXHpPOBaHUEM

5) MonepHU3amuein

13. [TIOJIHASL CYMMA OTHOCHUTEJIBHBIX HACTOT BAPMAIIMOHHOI'O PAZIA PABHA

1) —o

2) +oo

3) -1

4) +1

5 0

14. ECJIX TIO OCHU ABCHUCC OTKIIAABIBATH 3HAUEHUSA KIIACCOB, A TIO OCH
OPINHAT — HAKOIUIEHHBIE YACTOTHI C ITOCJIIEAYIOIMM COEAMHEHMEM TOYEK
[IPSIMBIMU JIMHUSIMM, TO TIOJIYUYAETCS TPA®UK, HASBIBAEMBbIN

1) HOIUrOHOM YacTOT

2) TUCTOrpaMMOil pacIpeieleHHs YacTOT
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3) KyMmyasaTou

4) KpUBOW AMITUPUIECKOTO pacmpeecHus

5) KOJOKOJ00Opa3HOW KPUBOWA

15. JOMAHAS JIMHUS, OTPE3KM KOTOPOU COEJUHAIOT TOUYKH C KOOPJJUHATAMMU
(X1p1; X2P2;...; Xnpn), HASBIBAETCSA

1) DHOJMrOHOM YacTOT

2) TUCTOrpaMMOH pacHpeieaeHHs YaCcTOT

3) KymynsaToin

4) KpUBOH AMIMPUYECKOTO pacHpeesICHUs

5) KOJIOKOJI0OOpa3HON KPUBOH

16. COBOKVYITHOCTh CMEXHBIX IIPSIMOYI'OJIbHUKOB, IIOCTPOEHHBIX HA OJHOM
[IPSIMOM JIMHUM C PABHBIMU OCHOBAHHMSIMU M BBICOTAMHM, PABHBIMU
OTHOCUTEJIbHOM YACTOTE, HA3BIBAIOT

1) DHOJUrOHOM YacTOT

2) TUCTOrpaMMOH pacHpeieaeHHs 4aCcTOT

3) KyMynsaToM

4) KpuUBOU AMIMPUYECKOTO pacpeesiCHus

5) KOJIOKOJI0OOpa3HON KPUBOH

17. MATEMATUYECKOE OXUJIAHUE JJUCKPETHOM CJIVUAMHOM BEJIMYUHBI — 3TO

1) npousBeneHue cay4aiiHOM BEIMYUHBI HA COOTBETCTBYIOLIYIO BEPOSATHOCTh

2) nmpou3BeACHNE CIIy4aliHON BEJIMYMHBI HA YHUCIIO OJIaroNnpUsTHBIX COOBITUI

3) cymma npou3BeeHUH CllydyailHOM BeTIMUYMHBI HA YUCIIO OJIArONPUATHBIX COOBITUIM

4) cyMMa MpOU3BEICHUM CITy4alilHOW BEJIMYMHBI HA COOTBETCTBYIOLIYIO BEPOSITHOCTD

5) cymma npou3BeIeHUH CllyyaiiHOM BEIMYMHBI HA 0011ee YHCI0 COOBITUI

18. MATEMATUYECKOE OXKUJAAHUE UMEET CMbICJI

1) cpeaHero KBaapaTUYHOIO

2) cpeanero JorapupMuyeckoro

3) cpenHero reoMeTpUYeCcKoro

4) cpeanero apuMeTUIECKOro

5) cpenHero Kyomueckoro

19. MATEMATHUYECKOE OXUJJAHUE ITOCTOSIHHOM BEJIMYMHBI C PABHO

1) npou3BeneHUIO CITy4aifHO! U NOCTOSHHOW BEIUYHH

2) caMOi TTOCTOSTHHOM

3) npou3BeIeHUIO TOCTOSTHHON BETMYMHBI HA YUCIIO OJIAarONpPUATHBIX COOBITUI

4) cymMMe MTPOU3BEICHUM CITy4aiiHOW BEJTMYMHBI HAa MOCTOSTHHYIO

5) OTHOLIEHHIO CITy4aiHOH M MOCTOSIHHOW BETMYUH

20. JIMCKPETHAS CJIVUAWHASL BEJIMUMHA TIPEJCTABJIEHA  CJEAYIOILIMM
PACIIPEJEJIEHMEM

X 3 7 ) YKAXUTE MATEMATHUYECKOE OXKUJAHUE

)% 0,5 0,2 0,3

1)5,3
2) 5,0
3) 4.4
4)1,5
5) 0,5
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IIPOBEPOYHBIE PABOTBI 110 PASJIEJIAM IHCHUTTITUHDBI:
Pasznea 1. Anredopa

Pewume 3adauy.

1. Bxiaguuk pasmectusn cymmy pasmepom 2400 pybreit B 6ank. Ompenenure, Kakyl0 CyMMY HOJYYHT
BKJIaJJUMK uepe3 3 rojia, €ciu MpOLeHTHas cTaBKa cocTaBiseT 19 % B rox.

2. Bxnaguuk B3su1 B kpeauT 3000 pyOseit u JoKeH BEpHYTh Yyepes MATh JieT. Hall T Mpo1eHTHYI0 CTaBKY
KpEeANTa, €CIIM U3BECTHO, YTO HYKHO OTAaTh 0aHKy 8100 pyOeii.

y 1 "
3.Uccnenyiite pynkuuio y =—— + 4x® Ha 94ETHOCTS.
X

2r /2
4. Ha 4KcII0BO# OKPYKHOCTH B3ATHI TOUkH M (— ?), N ( Z) Haiigure Bce uncia t, KOTOpBIM Ha JaHHOM

OKpPY>KHOCTH COOTBETCTBYIOT TOUKH, IPUHAIekKalue nyre AB. Cnenaiite yepTex.

Pa3nes 2. MeToibl MATEMATHYECKOT0 AHAJIN3A.
Pewiume 3adauy.
Bapuanm 1
1. BeunucauTh Npou3BOIHYIO OT IPOU3BeIeHUs (HYyHKIUI
y=Inx-tgx
2. BeraucanTh mpou3BOIHYIO ApOOH

_1-Sinx

1+ Sinx

3. Haiitu nmpousBoaHbIie cneayommx GpyHKunun
3

X
=X+3x"——
Y 3

4. HaiiTu crnemyromiue HHTETpalibl METo1I0M HenocpedcmeenHo2o unmezpuposanus.

2
2+ X
I dx
X
Bapuanm 2
1. BeIYHCIUTh TPOU3BOIHYIO OT MPOU3BEACHUS (DYHKIIUN

y=Cosx-Ilnx
2. BbraucianTh Npou3BOAHYIO ApOOH

y= !
x> +4
3. Haiitn mpon3BOHBIE CIEAYIOMUX (DYHKITHIA

1 1
y=—+-—+a

X X
4. Haiftu crefyromye HHTErpaibl METOI0M Henocpeocmeenno2o uHmezpuposanus.

jstdt

Pa3nen 3. I'eomerpus
Pewiume 3adauy.
Bapuanm 1
1. Yepes Touky O, nexaliyro MeXIy HapajuleIbHBIMU IIOCKOCTSMH O M 3, TpoBeieHb! npsmbie | 1 m.
[Tpsimast | mepecekaeT mrockocTH o u B B Toukax A1 U A2 COOTBETCTBEHHO, MpsiMasi M — B Toukax B1 u Bo.
Haiinute nnuny orpeska A2B82, eciiu A1B1=12 cm, B10 : OB2 = 3 : 4.
2. OcHOBaHHe MPAMOM HPU3MBI — MIPAMOYTOIBHBINA TPEYTONIBHUK C KATETOM 6 M M OCTPBIM yriaom 45°,
O6beM pu3Mbl paBed 108 cau’. HaiiuTe muommas OTHOH HOBEPXHOCTH TIPH3MBL.

22




3. B konyc Bnmcana nmupamuga. OCHOBaHUEM MUPAMUIBI CITYKHUT MPSIMOYTOIbHBIA TPEYTOJILHUK, KAaTET
KOTOpOTO paBeH 2p, a npuiiexaiiuid yroa paseH 30°. bokoBas rpanb nupaMubl, IPOXOASILAs Yepe3
JAHHBIN KaTeT, COCTABIIAET C MNIOCKOCThIO OCHOBaHMs yron 45°. Haiinure 00bEM KoHyca.

Bapuanm 2

1. U306pa3ute terpasrap DABC u mocTpoiiTe ero ceueHue mioCKOCThIO, MPOXOAIieit yepe3 Touku M u
N, sBisromuecs cepeauaamu pedep DC u BC, u rouky K, takyro, uto K €DA, AK : KD =1: 3.

2. OCcHOBaHHMEM HPAMO¥l TIPU3MEI SBIISETCA POMO co cTopoHO#t /2 cm u yriom 60°. Menbiuee u3
JMAaroHAIbHBIX CEYCHUI IPU3MBI SIBIIsIeTCS KBagpaToM. Haiinute 00beM npu3MBbl.

3. B mununap Bnucana npusma. OCHOBaHUEM MPU3MBI CITY>KUT MPSIMOYTOJIbHBIN TPEYrOJIbHUK, KaTeT
KOTOpOTO paBeH 2p, a npuiiexaiuii yros pasen 60°. J[uaronans Oonbiieit 60KOBOM rpaHy MPU3MBI
COCTAaBJISIET C IJIOCKOCTHIO €€ OcHOBaHUs yron 45°. Haitaure 00bEM mumHapa.

Pasznen 4. DiieMeHTHI TEOPHHM BEPOATHOCTE U MATEeMATHYeCKOH CTATUCTHKH
Pewiume 3adauy.
Bapuanm 1
1.B onHoit ypHe 6 OembIX U 7 3eJeHbIX MIapOB, B IPYroi — 5 :KenThIX U 8 KpacHbIX. HaliTu BeposSTHOCTH
TOT0, YTO MPU OJHOKPATHOM BBIHUMAaHHUM 1IAPOB U3 00€UX YPH OHU OKaXyTcs: 1)0eNnbIM U KPaCHBIM;
2) GeIbIM U KENTHIM; 3) 3€JICHBIM M JKEIThIM; 4) 3€JICHBIM U KPACHBIM.
2. OnpenenuTh MOAY W MeAHMaHy BAapUAIIMOHHOTO psilla, a TaKKe CpeJHEee 3HAYCHHE W CpeaHee
KBaJIpaTHYHOE BHIOOPKHU
14, 30, 22, 16, 20, 28, 24, 18, 26, 22.
3. Haiitu mopny, cpenHee 3HadeHHEe U CpellHEE KBaJIpaTUYHOE BBIOOPKU, €CIIM W3 TeHepaIbHOM
COBOKYITHOCTH M3BJICYCHA BBIOOPKA 00BeMOM N = 20, xapakTepusyemasi CISAYIOMUM pacipeIeIcHIeM
BapuanTa X 12 11 10 13 14
gyacrora mi 4 5 4 4 3

Bapuanm 2
1. B smuke umeercs 10 nmeraneit AByX BUIOB, 4 MITYKH OAHOTO BuAa U 6 mrTyk — apyroro. Crecapb

HayJlauy, M0 OJHOM, U3BJIEKAET TpH AeTanu. HailTu BepoITHOCTH TOTO, YTO OYyAYT M3BJICYCHBI JeTaiu 1 u
1 u 2 Buga, ecnmu OHM M3BIEKarOTCs: 1) Oe3 Bo3BpaiieHus, 2) ¢ BO3BpalleHUEM (M3BJICUCHHAs JCTallb
BO3BpAIIIAETCS B SIIHK).
2. OnpenenuTh MOAY W MeAMaHy BAapUAIIMOHHOTO pslla, a TaKKe CpeJHee 3HAaYeHHe W CpeaHee
KBaJIpaTHYHOE BHIOOPKU
25,13, 27, 15,13, 19, 23, 21, 29, 25, 33, 17, 23, 25.
3. Haiitu mopay, cpenHee 3HadeHHe M CpelHEE KBaJIpaTHUYHOE BBIOOPKU, €CIM W3 TeHepaIbHOU
COBOKYITHOCTH M3BJIe4eHa BBIOOPKA 00beMoM N = 70, XxapakTepu3yemasi CIeIYIOIUM pacipeaeieHueM
Bapuanta Xi 33 26 29 28 31
gactrora m; 19 11 13 17 10.

Paznea 1. Anredpa
Konumponvnas paboma Ne 1

Tema: JlelicTBUTEJbHBIE YN CJIA
(mpegycmoTpeHo 4 BapuaHTa 110 6 3a/1a9 B KaXKJIOM)

Bapmuanr 1
1. 3ajaer i yKa3zaHHoe npaBuio Gynkiuo Y = f (X):
—X,ecmn —2<X<0, 2 <
1) f(X) _ 2) f(X) _ X7, eciau 0<x< 2,

\/;—1, ecim X>0; X+1 ecim Xx=>27

B ciyyae monoxuTensHOro OTBETA!
a) HaliiuTe 00J1acTh orpeeeHus] PYHKIINH;
0) BbIUKCINTE 3HAUEHUS PyHKIHH B Toukax 0, 1, 3, — 1;
B) mocTpoiite rpaduk QpyHKINU;
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T') HAalAUTE TPOMEKYTKH MOHOTOHHOCTH ()yHKITHH.

y 1 3
2. Uccnenyiite pynkiuio Yy = F + 4X” Ha YETHOCTb.
. 2r V4 .
3. Ha 4ncioBoii OKpy»KHOCTH B3AThl Toukr M (— ?), N ( Z) Haiigure Bce uncna t , KOTOPBIM Ha
JAHHOM OKPY>KHOCTH COOTBETCTBYIOT TOUKH, IpUHAAIEKaIue ayre AB. Caenaiite yepTex.
4. 3anaiiTe aHAMUTHYECKHU U TIOCTpoiiTe rpaduk pyHkuuu Yy = f(X), y kotopoii
E(f)=[L +x).

5. Haiinure ¢ynkiuio, obpatayto pynxiuu Yy =2 — X, x>0 . [Tocrpoiite
Ha O/IHOM YepTerke rpaduKy yKazaHHBIX ABYX B3aMMHO OOpaTHBIX (yHKIUH.
6. HN3BectHO, uto QyHKIUs Y = f (X) yObiBaeT Ha R. PemuTe HepaBeHCTBO
f(x+7)> f(x-3).
Konmponvnaa paboma Ne 2
Tema: Tpuronomerpunuyeckue GPyHKIUHH

(mpenycMoTpeHO 4 BapuaHTa IO 5 337a4 B KaXKI0M)
Bapuanr 1

1. Berauciure: a)Sin 57”; 0)tg %[; B) cos% —ctg % ; T) tg%cos% + ctg(— %) sin % ;
n) sin510° —sin 270° ctg270" .

2. VIIpOCTHTE BEIPaKEHHE COS” f — LZI .
tg(—t)ctgt

J3
>

. 1 .
3. Pemute ypaBHeHwue: a) sint = E; 0) sm(% +t)=—
3
4. 13BecTHO, YTO Ctg(t - 7[) = 2 u % <t<r.

Haiinure a) COS[%[ - tj; 6) cos(zr +1t)

5. Pacrnionoxure B mopsiike BO3pacTaHus CISAYIOIINE Yuca:
a=:Co0s6; b= cos7; c=sin6;d =sin4.

Konmponvnaa paboma No 3
Tema: IIpeoOpa3oBanne TPUTOHOMETPHYECKUX BhIPAKEHU
(mpegycmoTpeHo 4 BapuaHTa 1o 6 3a/1a4 B KaXKIOM)
Bapmuanr 1

1. Beruuciure: a) sinl5°; 6) cos88" cos2” —sin88"sin2°;
B) sin 50" cos5° —cos50" sin 5°.
cos2a —sin’ a
2sin’a—cos’
tg4x—tg3x
1+tg4xtg3x -
4. HaiimuTe KOpHU ypaBHEHHUST 2SIiN X + SiN 2X = COS X +1, mpHUHAaAIexKaIme

2. YIpoCTHTE BBIpOKEHHE

3. Pemmre ypaBHEeHHE
{ 27 . j
MOJIYUHTEPBAILY | — ? V7T |
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: . . X
5. Pemmre ypaBnenue  Sin 3X +sin 5x + 2sin 2 5= 1.

6. JlokaskuTe, 4TO /11 TIOGOTO X CIPABE/TUBO HEPABEHCTBO COS(8 — X)Cos X < sin (8 — x)sin x..

Konumponavnaa paboma Ne 4
Tema: IlpaBuiia u GopMyJibl OTHICKAHHUS NMPOU3BOAHBIX
(mpemycmoTpeHo 4 BapuaHTa 1o 6 3a/1a4 B KaXKJIOM)
Bapmuanr 1
1. Beruucnure nepBbid, maTeii W 100-i WiIeHBI IMOCIEIOBATEILHOCTH, €CIU €€ N-i WiIeH 3amaeTcs
n2n—-1

3+n
2. IlpeacraBpTe OECKOHEUHYIO IEPUOIUIYCCKYIO JECATUUHYIO Apo0s 1,(18)
B BH/JIe OOBIKHOBEHHOU po0H.

bopmynoit X, = (— 1)

3
3. Haiigure mpousBoaHy GyHKIUH: a) Y = 5x* —2x° + 5— -7
X

1.
6) y:2\/§+§smx—3tgx; B) y=vx(5x-3) 1) y=— T
X"+
4. HaiinuTe yriaoBoi KOd(pGUIMEHT KacaTelbHOH K rpaduKy QyHKIHH

. . 4
y =—3sin 2X+5c0s3X — 7 B Touke Cc abcuuccon X, = E .

5. Jokaxwute, uTo Ppynkmus Y = (2X+3)° yIoBIeTBOPSAET COOTHONICHHIO

3y =(2x+3)° \/%

6. Haiigure 3HamMeHaTens OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTpPecCcru, y KOTOPOH KaX bl
yJieH B 6 pa3 OoJiblie CyMMBI BCEX €€ MOCIIEAYIOIINX YJICHOB.

Pa3nen 2. MeToabl MATEMATH4YECKOT0 AHAJIN3A.
Konmponvnasa paooma Ne 1
Tema: IIpousBoaHas U ee reOMeTPHYECKUI CMBICII
(mpemycmoTpeHo 4 BapuaHTa o S 3a/1a4 B KaKJIOM)
Bapmuanr 1

3 _
1. Haiiyute niponsBoauyto Gynkimu: a) Y =3X+2; 6) Yy = 5 P B)Y=X2@x+x3); r)y= ;;Z; )

y =2C0S X — 4\/§ .
2. Borunciute 3Hauenue npoussoaHoit gpynximu f(X) = x? - 34/x B Touke Xo = 16.

3. [psmonuHeHOEe IBMKCHHE TOYKH OIMCHIBACTCS 3aKOHOM S = t* —2t? . Halimure ee ckopocTh B
MoMeHT Bpemenn t=3c.

4. CocTaBbTe ypaBHEHHE KacaTeNbHOM K rpaduky dyrkmmn f (X) = 44/x, B Touke Xo = 4.

5. HaiiuTe BCe 3HAUEHHS X, IPU KOTOPHIX BBIMOJIHsAETCA paeHcTBo T (X) = 0, ecru

f(x) = cos2x —x /3 ux € [0;4n].

Koumponsnasn paboma Ne 2
Tema: IIpuMeHeHue NPOU3BOIHOM K HCCICAOBAHUIO PYyHKIIUI
(mpemycmoTpeHo 4 BapuaHTa o S 3a/1a4 B KaXKIOM)
Bapmuanr 1
1. HaiiiuTe IpOMeKyTKH BO3PACTaHUS U yObIBaHUS QYHKIMH Y = [2x - 2x°
2. HaitauTe TOUKM KCTPEMyMOB U MX 3HaueHus GpyHKun y = 8x% — (x%/4).
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3. Uccnenyiite GyHKIHMIO y = 6x - 2x° ¢ HOMOIIBIO TIPOM3BOHOMN M HOCTPOiATE ee rpaduK.

4. Haitnute Hanbosplliee 1 HAMMEHbIIee 3HadeHus1 GyHKuuu y =2x + (8/x) Ha otpeske [ 1;3].

5. Ilepumerp ocHOBaHHUS MPSIMOYTOJBHOIO Mapajienenuiena paseH 16 cm, a BoicoTa - 2 cM. Kakoi
JUIMHBI JTOJKHBI OBITh CTOPOHBI OCHOBaHHUS, YTOObI OOBEM JMAaHHOTO TIPS - MHOTOYIOJHHOTO
napajuienienumnena Obl1 HanOOIbIITNUM?

Konmponvnaa pavoma Ne 2
Tema: UnTerpan
(npenycmoTpeHo 4 BapuaHTa IO S 3a/1a4 B KaXKJIOM)
BapuanTt 1
1. Toxaxwute, uto QpyHKIms F sBisercs nepBoodpasznoi st pynkuun f Ha MHOKecTBe R:

a)  F()=x'-3, f(x) =4 6) F(X) =5x- cosx, f(x) =5 +sinx; ¢ FX)= ; -~ f(x)=— na
IIPOMEXYTKE R+
2. Jlns pynxuu f(X)= 4sinx naiiaure:

a) MHOYKECTBO BCEX MEPBOOOPA3HBIX;

0) mepBooOpasHyto, rpaduK KOTOPOU MPOXOIUT Yepe3 TOUKY A ( g; 0).

J'O,S dx'

Vs
0052 B) Jot cos2x dx

. 42
3. BBIUMCIIUTB ONpe/ieNieHHbIH uHTerpal:  a) [ 1 ﬁdx? 0)

4. Haiinure muiomaas GUrypsl, OrpaHu4eHHON JIMHUSAMU: ) = x2-1; y=0;x=1;x=2.
5. Haiinute tuiomaas GuUrypbl, orpaHUYCHHON JTaHHOH 1apabosIoi 1 OChIO a0CIUCC:
f(x)=-2(x—1)7*+8.

Pa3zgen 3. 'eomerpus
Konumponsnas paboma Ne 1
Tema:
IlepneHAUKYISIPHOCTH NPAMBIX H IJIOCKOCTEl. MHOrOrpaHHUKH
(mpegycmoTpeno 4 BapuaHTa 1o 4 3a/1a4¥ B KOXKIOM)
Bapmuanr 1

1. Inaronans ky6a paBHa 6 cM. Haiiaure:

a) pebpo kyba;

0) KOCHHYC yTJla MeX/y AMAaroHaNIbI0 KyOa U MIIOCKOCTBIO OJHOM U3 €ro rpaHei.

2. Cropona AB pomba ABCD paBHa a, oguH u3 yrioB paBeH 60°. Uepe3 cropoHy 4B mpoBejicHA

a

IUIOCKOCTH 0L HA PACCTOSIHUU 2 ot Touxu D.

a) Haiinute paccrosuue ot Touk C J10 MIIOCKOCTH 0.

0) [Toxaxkxute Ha pUCyHKeE JIMHEHHBIN yroi AByrpanHoro yria DABM, M €a.

B) HallJIUTE CUHYC yIila MEX]y IUIOCKOCTBIO0 poMOa U MIOCKOCTHIO O

3. OcnoBannem nupamunbl DABC sBnsieTcs npaBuiibHBIN TpeyronbHUK ABC, cTOpOHa KOTOPOTO paBHA
a. Pedbpo DA nepnennukynspHo k miockoctu ABC, a mockocts DBC cocrasnser ¢ miockocteio ABC
yrona B 30°. Haitnure momaas 60KOBOM MOBEPXHOCTH MHUPAMHU/IBI.

4. OcnoBanueMm npsimoro napamienenunena ABCDA1B1Ci1D: sBnsercs pom6 ABCD, cropona koToporo
paBHa a u yroa paseH 60°. Ilmockocte AD:1Ci cocTaBisieT ¢ IUIOCKOCTBIO OCHOBaHHS yroi B 60°.
Haiinure:

a) BBICOTY pom0a;

0) BBICOTY MapaJuIeNenumena;

B) TIJIOMIAIh OOKOBOW MOBEPXHOCTH IMapasuIeIICIUIIE 1A,

I') IUIOIAIb TOBEPXHOCTHU MapalieNenuneaa

Konmponvnas paboma No 2
Tema:
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O0bembl Te1. O0beM NpU3MBIL, IMJIHHAPA, KOHYCA, HIapa | I1omaab cepbl
(mpemycMoTpeHo 4 BapuaHTa 10 5 3a/1a4 B KaXKIOM)
Bapmuanr 1
1. O6pasyromas KoHyca, paBHas /2 ¢y, HAKJIOHEHA K IUIOCKOCTH ocHoBaHus 1ox yriaom 30°. Haiinure
00BEM KOHYCA.
2. OCHOBaHHEM NPAMOH HPU3MBI sBIseTCS poMb co cropoHoit /2 cm m yriaom 60°. Menbmee u3
JMaroHaJIbHbIX CEYEHUI PU3MBI sIBJIsieTCs KBajgparoM. Haliqute 00beM IpU3MBI.

3. OceBbIM ceueHHEM LWIMHApA SBIAETCA KBaapaT, AWaroHajlb KOTOPOTO paBHA 6+/2 cu. Haiinure
00beM UITUHIpA.

4. Jluamerp 1mapa paBeH BBICOTE LMJIMHJPA, OCEBOE CEUYEHUE KOTOPOro ecTh KBaapar. Halgure
OTHOIIIeHHE 00BEMOB 11apa U IMIUHIPA.

5. B koHyc, oceBoe ceueHUE KOTOPOIO €CTh IPaBUJIIBHBIM TPEyroibHUK, BoucaH map. Haiinure
OTHOIICHHUE TUIOMIAIU cephl K MIoIaau O0KOBOM MOBEPXHOCTU KOHYCA.

Pa3nes 4. DiieMeHTHI TEOPUH BePOSITHOCTEH M MaTeMAaTHYECKOH CTATHCTUKH

Konmponvnaa paboma Ne 1
Tema: Teopust BeposiTHOCTH
(mpenycmoTpeHo 4 BapuaHTa 1o 6 3a/1a4 B KaXKJI0OM)
BapuanTt 1

1.Ha sk3amene 45 6unero, @ens He Beryuni 9 u3 Hux. Haitnure BeposiTHOCTh TOTO, YTO €My MOTAAECTCs
BbIY4EHHBII OUJIeT.
2. B ¢pupme Takcu B 1aHHBIA MOMEHT cB0OOo1HO 20 MamuH: 3 Genbix, 11 cuaux u 6 cepoix. I1o BeI30BY
BbI€XaJla OJ[HA U3 MAIllMH, CIIy4aifHO OKa3aBIlIasics OJMbKe BCero K 3akasuuue. Halinure BeposTHOCTh
TOT0, YTO K HEW npueaeT 0enoe Takcu.
3. B ciyuaitHOM 3KcniepuMeHTe OpocaroT Tpu UrpajibHble KocTu. Haliaure BeposiTHOCTh TOTO, UTO B
cyMMe BbinazieT 16 oukoB. Pe3ynbrar OKpyriauTe 10 COThIX.
4. B ciiyualiHOM 3KcriepuMeHTe OpocaroT JiBe UrpaibHble KocTH. Haiiiute BeposTHOCTB TOr0, 4TO B
cyMmMe BbinazieT 10 oukoB. Pe3ynbrar oOKpyriauTe 10 COThIX.
5. ®abpuka BelllyckaeT cyMKU. B cpenneM 5 cymok u3 50 umerot ckpeithie Aedektsl. Haiinute Beposr-
HOCTb TOTO, YTO KYIUIEHHAsl CyMKa OKaXkeTcsi 0e3 1e(heKTOB.
6. Hayunas xoHdepeHuus npoBoaurcs B 3 aus. Beero 3annanupoBano 75 A0KIa10B - B IEpBbIi AeHb 27
JIOKJIaJIOB, OCTAJIbHBIE paclpeiesieHbl IOPOBHY MEKIY BTOPHIM U TPeTbUM JHSAMU. [lopsiiok qoKI1aq0B
orpenensercs xxepedbEBkoil. KakoBa BeposTHOCTB, yTO Baill goKki1a1 oKakeTcs 3allaHipOBaHHBIM Ha
MOCJIETHUM JIeHb KOH(epeHuun?

Konmponvnas pavoma Ne 2
Tema: Teopusi BeposiTHOCTH
(mpegycmoTpeHo 4 BapuaHTa 1o 6 3a/1a4 B KaXKIOM)
Bapmuanr 1

1. Ecnun maxMaTucT nepewiti Urpaet 0enbIMu (PUrypaMu, TO OH BBIUTPBIBACT Y 6/M0p0o20 MIAXMAaTHUCTa C
BepoaTHOCThIO 0,5. Ecniu nepéwiii urpaeT YepHbIMHU, TO OH BBIUTPBIBAET Y 6Mmopo2o ¢ BeposTHOCTHIO 0,3.
O0a maxmaTucTa UrparoT JIB€ MapTHM, NpUYEM BO BTOPOMl mapTum MeHswoT 1BeT ¢uryp. Haiinurte
BEPOATHOCTH TOTO, UTO 1epablii BRIUTpaeT 00a pasa.
2. BepoATHOCTH TOro, 4TO HOBBIN AJIEKTPUUECKUI YaWHUK MpOCITyXkHUT Ooinbine roxa, pasHa 0,93.
BeposiTHOCTH TOrO, 4TO OH MPOCIYKUT OOJIbIlE ABYX JieT, paBHa 0,87. Haiinute BepoATHOCTH TOTO, UTO
OH IPOCITYXHUT MEHbIIIE IBYX JIET, HO OOJIbIIIE TOAA.
3. B TOproBoM 1ieHTpe 1Ba OJJMHAKOBBIX aBTOMATa MPOAA0T Kode. BeposaTHOCTh TOTO, 4TO K KOHITY JHS B
aBTOMaTe 3aKoHYHTCS Kode, paBHa 0,2. BeposTHOCTH TOrO, 4TO KO(pe 3aKOHUYMUTCS B 00OMX aBTOMATax,
paBHa 0,16. Haiigute BEpOSITHOCTD TOTO, YTO K KOHITY JHS KO(he OCTaHETCs B 000UX aBTOMAaTax.
4. B xapmane y Bacu 6b110 4 MOHETHI 110 py0JIt0 ¥ 2 MOHETHI 110 /1Ba pyOsisi. Bacs, He sz, nepenoxui
Kakue-To 3 MOHeThl B Jpyroil kapmaH. Haiinute BeposSTHOCTH TOTO, 4TO 00€ ABYXpPYOJEBbIE MOHETHI
JeXaT B OTHOM KapMaHe.
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5. Ha sk3ameHe mo anreOpe HIKOJBHUK OTBEYAaeT HAa OJUH BOMNPOC U3 CIHCKA SK3aMEHAI[MOHHBIX
BOIIPOCOB. BeposATHOCTH TOTO, 4TO 3TO BOMpoc 1Mo Teme «Tpuronomerpudeckue GyHKuumn», papaa 0,35.
BepositHoCTh TOr0, uTo 3TO BOIpoC 1O TeMme «Teopembl 0 mpeznenax», pasHa 0,2. BorpocoB, KoTopble
OJTHOBPEMEHHO OTHOCATCS K 3THUM JBYM TeMmaM, HeT. Haliaute BeposSTHOCTb TOro, 4To Ha 3K3aMEHE
IIKOJIBHUKY JIOCTaHETCS BOIIPOC IO OJHOM U3 3TUX JIBYX TEM.

6. ABTOMaruyeckash JUHUS M3TOTaBIMBaeT Oarapeiiku. BeposTHOCTH TOro, 4ro rortoBas Oarapeiika
HeucnpaBHa, paBHa 0,02. Ilepen ymakoBkoW Kaxkjas Oarapeiika HPOXOAUT CHUCTEMY KOHTPOJIS.
BepositHOCTh TOTO, 4TO cucTema 3abpakyeT HeMcHpaBHYrO Oarapeiiky, paBHa 0,99. BepostHoCcTh TOTO,
4TO cHCTeMa 1o onmoKe 3a0pakyeT ucnpaBHyro Oartapeiiky, pasaa 0,01. Haiigure BeposSTHOCTB TOTO, YTO
ciy4aiiHO BeIOpaHHas OaTapeiika OyneT 3a0pakoBaHa CUCTEMOW KOHTPOJIA.

Ilpumepovt munoevix 3a0au

1. Pemure ypaBHEHUE
X
COS > +7 |=0.

2. Haiitu npenen GpyHKIMH
x*—-16
2 x* +5x* —6Xx—16
3. Haiitu nmpousBoHbIe cneayommx QyHKIni

_Inx
Y Y= Sinx+Cosx
RN

4. Beraucnuth 1udhepeHuansl CIeayommux GyHKInR

@ Y=Vxtgx

in x
5 y=¢€
5. HaiiTi ypaBHeHHe KacaTelbHOH 1 HOpMaiu K rpaduxy QyHKImH y = 4x°+x +2 B Touke B = (—1;2).
6. Bobrunmciaute npuOmMKEHHBIE 3HAUYeHUS (YHKIMA M CONOCTaBUTH IOJYYEHHBbIE pPE3ybTaThl C
TaOJUYHBIMU 3HaUeHUsAME: Sin 46° Sin 58, Cos 33° Cos 91°, arctg 1.02, arctg 0.99, In 0.997, In 1.01.
7. HaiiTu cnenyromuii HHTErpail METOJOM HENOCPEACTBEHHOIO MHTETPUPOBAHHUS

2
J'( 2+ Xj dx
X
8. Haiitu nHTETpan METOAOM 3aMEHBI IEPEMEHHON
I Cos x
1+2Sinx

9. BbIUMCIUTH HHTETPATIBI
1Y

2
jSin xCos* xdx
0

10. BeiscHuTe, BIseTcs M1 GYHKIHS y =COS X — X2 YETHOM MITH HEYETHOM.
11. Panuyc mapa pasen /7 cu. Haliaure mutomians cedeHus mapa, yJaJleHHOTo OT €ro IeHTpa Ha 15 cm.

12. OceBbIM ceueHHEM LMIUH/IPA SBISETCS KBAJpaT, JUaroHaib KOTOPOrO paBHA 8+/2 cu. Haitzre
00BEM UITUHPA.

13. B xopoOke HaxoxsaTcs 25 mapoB: 4 Oenbix, 5 4epHbIX, 10 xKenThix u 6 3eneHpx. KakoBa BeposTHOCT
BBIHUMAaHMsI YEPHOT0, WJIU O€JI0T0, WIIH JKEeJITOT0, UJTU 3€JIEHOTr0 11apa?
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14. B ypHe HaxoasaTCs 2 KPAaCHBIX M 3 O€MbIX Iapa, OTIUYAIOIIUXCS TOIBKO IBETOM. B He€ kinaayT cuHuit
n1ap, Mocje 4ero NepeMenInBaloT COAEPKUMOE U HayraJl U3BJIEKaroT map. HallTu BEpoATHOCTB TOTO, UTO:
1) BBIHYTBIN LIap OKAXXETCS CUHUM, 2) BBIHYTHIH 11ap OKAYKETCSI MJIM CUHUM WUJIU KPacHbBIM, 3)BBIHYTHIN
1ap OKaXETCs MM OEJbIM UM CUHUM.

15. CKoJIBKO CYIIECTBYET CIIOCOOOB ISl PACCTAHOBKH IMATH HETIOBTOPSIOIIUXCS, MPOU3BOIBHO B3STHIX
OykB andasura?

16. HaiiTu BepOSTHOCTH TOTO, YTO MPH CIIy4aifHOM PACIHOI0KEHUN KyOUKOB B Psiji, HA KOTOPBIX
HanucaHbl OYKBBI @, Ui, M IOIYYUTCS CIIOBO «Mali».

17. Omnpenenutb, CKOJBKO CYHIECTBYET CIOCOOOB JJIsi COCTAaBJIEHHS TPEXLBETHOM aNIUIMKAIUM, €CIIU
MMEETCs MaTepHuall IISTH 1IBETOB?

18. B kopobke mmeercs 20 kpacHbix ¥ 10 Genbix mapoB. HailTu BepoOsSTHOCTH TOTO, YTO W3 MSTH,
BbIOpPAHHBIX HAyTaj, I1apOB OKa)XeTCsl 3 KPacHbBIX U 2 OeJbIX.

19. V nemymikm, mietymieid BeHOK, umeeTcs: 10 BacHIIBKOB, 7 pomaiiek u 3 KOJIOKOIbuuKa. CKOJIBKO
CYIIECTBYET CIIOCOOOB PaCIIOJIOKEHUS 1IBETOB B BEHKE?

20. B xmacce yuatcst 11 manpunkoB u 10 neBoyek. Ha mpa3aHuk HEoOXOAMMO BHIOpATh JBYX JE€BOYEK
WIK ABYX ManbuuKoB. HaiiiuTe, CKOJIBKO CyIIeCcTBYET CIoCOO0B, YUTOOBI MPOM3BECTH TAaKOW BHIOOP.

21. Haiftu jaucnepcuio W CpefHee KBaApaTHYHOE OTKJIOHEHWE CIy4alHOW BEJWYHMHBI X, 3aJaHHON
3aKOHOM pacIpelIeIeHHUs:

X 4,4 5,3 8,1 9,6
p 0,2 0,3 0,4 0,1
Onpenenure Moy U MeMaHy JAHHOTO PACIPENCICHUS.

29



