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1. IacmopT KOMILIEKTA KOHTPOJIbHO - H3MEPHUTEJIbHBIX MATEPHAJIOB
AUCHMILVIMHBI MaTreMaTuka

®onx ouenounbix cpenacts (OOC) mnpegnHasHaueH s KOHTPOJS U OLICHKH
00pa3oBaTeNbHbIX JOCTIKEHUNM OOYYalolUXCsi, OCBOMBIIMX MPOrpaMMy YyueOHOM
JTUCIUIUIMHBI «MaTemMaTHKa» 10 BCEM CHEIUAIbHOCTSM:

®OC BriIOYaOT B ce0 KOHTPOJIbHBIE MaTepuaibl ISl MPOBEACHUSI TEKYIIETO
KOHTPOJIS, MMPOMEXKYTOUHOU aTTecTalimu B hopMe oduggepenyuposannoco 3avema M
PyOEKHOTO KOHTPOJISI B hOpPME IK3AMEHA.

DOC pa3paboran Ha oOcHOBaHUU DedepanrbHo20  20CYOaAPCMBEHHO2O
oopazosamenvrozo cmandapma (oaree — @I'OC)u ipumepHol npocpammvl y4eOHOU
oucyuniunvl  «Mamemamuxay 011 npogheccuili  HA4AILHO20 NPOPECCUOHATLHO2O
00pazoeanus u cneyuarbHocmel cpeoHe2o npogheccuoHaIbHo20 06pa3o06aHus



2.Pe3yabTaThl 0OCBOCHUS Y4eOHOM IMCUMILINHBI

Pe3ynbTaToM OCBOEHUS AUCIUIUIMHBI SIBJISIETCS MOJydeHUE (OCBOCHUE) 3HAHUU U

YMEHUMN

PesyabTaTnl 00yueHus
(ocBOEHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHMS)

IMoka3aTenu OlleHKH pe3yabTaTa

YMmenus:

peliats JUHEIHbIC U KBAJApaTHbIC YPAaBHEHUS U
YpaBHEHUSI, CBOSIINECS K HUM;

MOJIy4YeHUE KOPHEW JTMHEHHBIX U KBaJIPaTHbBIX
YpaBHEHUN U YpPaBHEHUM, CBOMISIIMXCH K
HUM, OO0OCHOBaHHE BbIOOpa GopMyn i
pelIeHUsT ~ KBagpaTHBIX  YpPaBHCHHH U
HETIOJTHBIX KBAJPATHBIX ypaBHEHUI;

BBITIOJIHATH HeﬁCTBHH C ﬂeﬁCTBHTCHbeIMH qucJjiaMu,

BBIIIOJTHCHHUEC HeﬁCTBHﬁ C ILCIZCTBHTGHBHBIMH

MOJIb30BATHCA KAJIBKYJISATOPOM JUIsl BBIYUCIICHUH, YUCIIaMH, JEMOHCTPALIHS YMEHUI

HAXOJUTh MPHUOIMKEHHBIE BBIUMCICHHUS, UCIIOJb30BaHUS KaJbKynATOpa IS
BBIYHCIICHUN u HaXO0XJICHUS
npUOIMKEHHBIX BBIUMCIICHHUI;

pemiaTh JIMHEHHbIC U KBaJApaTHBIE HEPABEHCTRA, U3JI0)KEHUE OCHOBHBIX 9JTaloOB  PEHICHUS

CUCTCMbI HCPABCHCTBA,

JUHEHHBIX M KBAJPATHBIX HEPABEHCTB U MX
CHCTEM;

IIPOU3BOJIUTH IEHCTBUS C BEKTOPAMU; (dbopMyIMpOBaHUE TPABWI  CIOXEHUS H
BBIUUTAHUS BEKTOPOB, JEMOHCTPALIMS
YMEHHUM  BBINIOJHEHUS IEeUCTBUIL Han
BEKTOpaMy;

UCIIOJIb30BaTh CBOMCTBA 3JI€MEHTAPHBIX (DYHKIMH NpU | U3TI0KEHUE CBONCTB byHKIUH 51

pELIEHNN 3a7a4 U yIIPa)KHEHU; JEMOHCTPALIHS ITOHMMAaHHUS 1754
HCIIONB30BAaHMS TPHU PEIICHWM  337a4 H
YIPA)KHEHU;

BBITNOJHATh TOXKJECTBEHHbIE MpPeoOpa3zoBaHUs CO MIPUMEHEHNE TOKJIECTBEHHBIX

CTETIEHHBIMH, JIOTapU(PMUUECKUMU U npeoOpa3oBaHuit Hajl CTETICHHBIMH,

TPUTOHOMETPUUECKUMHU BBIPAKEHUSIMH; aorapupMuuecKuMu u
TPUTOHOMETPUUECKUMHU BBIPAKCHUAMU;
o0ocHOBaHHME  BbIOOpa  GOpMYyNbl WU
cBoiicTBa (PyHKIMI U1 mpeoOpa3oBaHus;

CTPOUTH rpaduku MTOKA3aTENbHBIX, | CO3JaHUE rpaduxoB ITOKA3aTENbHBIX,

J0rapupMHUECKUX " TPUTOHOMETPUYECKHX | JIOTapU(PMUYECKUX U TPUTOHOMETPHUECKUX

(GyHKIMH, BHIIOTHATE MX MpeoOpa3oBaHUS; GbyHKIUH, JNEMOHCTPALIHS yMEHUHN
BBIMIOJIHEHUST  TpeoOpazoBaHuii  rpaduKoB

TaKUX (YHKIIHIL;

BBIYUCIIATH IMMPOU3BOAHBIC U HCpBOO6paSHHC,

MOJIYUYCHHUEC TMPOU3BOJAHBIX U HCpBOO6p8.3HBIX

onpeneaEHHbIe WUHTETPAIIbI, IPUMEHSITH HEKOTOPBIX byHKIHH, MTOCTPOCHUE

ONpeAENEHHBIN UHTETPaAT I HAXOXKICHUS KPUBOJIMHEWHOW Tpaneluny, HaxXOXICHUEe eé

IJIOMIAJAN KPUBOJMHEMHON Tpanenuu; IUIOIAAN C  TIOMOIIBI0  OMPENEIEHHOTO
WHTETpaa;

MIPUMEHSTh CBOMCTBA MPSAMBIX U IJIOCKOCTEH B obocHOBaHUE CBOWCTB  MpSIMBIX U

IPOCTPAHCTBE NPU PEUICHUM 33]ady;

IJIOCKOCTEN B NMPOCTPAHCTBE INPH PELICHUH




3a7ad4;

I/I306pa)KaTI> TCOMCTPHUICCKUC TECJIa Ha IJIOCKOCTHU U
B IIPOCTPAHCTBE, CTPOUTH HMX CCUCHHUS ITINIOCKOCTBIO,

JIEMOHCTpALIUS YMEHHI MMOCTPOEHUS
FEOMETPUYECKHX T€JI M MUX CEUYCHHH  Ha
IUIOCKOCTH U B IIPOCTPAHCTBE;

pelaTh 3a7add Ha BBIYHCICHHUE IUIOUIanen
NOBEPXHOCTEH U OOBEMOB I'€OMETPUUECKUX TEI;

onpezaeneHue (HOpMynbl Ui BBIYUCICHUSA
mionmaaed 1 00bEMOB T€OMETPHUECKUX TE,
IpUMEHEHHUE UX I pellleHus 3a1ady;

YMCTh HNPUMCHATHL OCHOBHBLIC ITOJIOKCHHA TCOPHUU
BEPOSITHOCTEH W MaTeMaTHYEeCKON CTaTHCTHKU B
npoeCCHOHATBHON JIESTEIbHOCTH.

BBIJICJICHHE OCHOBHBIX 3JIEMEHTOB TEOPUU
BEPOSATHOCTEM u MaTeEMaTUYECKON
CTAaTUCTUKH, PEIICHUE MPAKTUUECKUX 3a]1a4.

3HaHuUA:

. nepevrcIeHue OCHOBHBIX KIUN

OCHOBHBIC (DYHKITUH, UX TPapUKU U CBOWMCTBA; P . pynkuni,
(dbopMynMpOBaHHE UX CBOICTB, ONMCaHHE
porecca MoCTPOSHUs TpauKoOB;

OCHOBBI  Ju(pPepeHInaIbHOr0 W MHTErPANBHOTO | GOPMYIHpOBaHHE npaBuil  u  hopmyn

UCUUCIICHU; TupQepeHaibHOr0 UM MHTErpajbHOro
HCYHCIICHHI;

U3JI0KEHUE aJITOPUTMOB peLeHus

JITOPUTMBI peleHus TPUTOHOMETPUUYECKHUX,

. TPUTOHOMETPUYECKHX, TIOKA3aTeNbHBIX U

MOKA3aTeIbHBIX, JIOTAPU(PMHUECKUX YpaBHEHHH W .

) J0rapu(pMUUECKUX ypaBHEHUH u

HEPaBEHCTB;

HEpPaBEHCTB;
. .. oIpeJiesIeHue OCHOBHBIX CBOWCTB

OCHOBHBIE CBOICTBA 3JIEMEHTAPHBIX (QYHKIIMMH; .
2JIEMEHTAPHBIX (PYHKIIMIA;

OCHOBHBIE ITOHATHS BEKTOPHOH anreopsl; (bopmynupoBaHue oIpeieIeHu i U
BBIJICJICHUE OCHOBHBIX IOHSTHUH BEKTOPHOU
ayreOpsl;

Gy 000CHOBaHUE OCHOBHBIX  TOHATUHN

OCHOBBI JIMHEWHOW anreOpshl; .

JTUHENHHOH anredpsl;
y3HaBaHHE TeOMETPUIECKUX TeI,

OCHOBHBIC ITOHATHUA U ONIPCACIICHUSA CTCPCOMETPHUH,

(dhopMynupoBaHHE€ OCHOBHBIX TMOHATHH H
olpesiesIeHUI CTEPEOMETPHH;

CBOMCTBaA TCOMCECTPHUYCCKUX TCII U HOBerHOCTeﬁ;

NIEPEYUCIIEHNE CBOMCTB I€OMETPUYECKHUX TEI
U UX TIOBEPXHOCTEM;

o o .. ) BBIJIEJIEHUE dbopmyn IJIOIAJIEN
dbopMynbl TIIOIIAIe TMOBEpXHOCTEH U 00BEMOB; . .
MOBEPXHOCTEN 1 0OBEMOB;
U3I0KEHUE OCHOBHBIX HOHSTHI
OCHOBHBIC  TOHSATUAKOMOWHATOPUKU,  CTATUCTHUKH,
o KOMOMHATOPUKHU, CTAaTUCTUKU H TEOPHH
TEOPUU BEPOATHOCTEM. .
BEPOATHOCTEM.




3.0neHKa ocBOeHHMS Y4eOHOI I CHUILTUHBI
3.1.@opMBbI KOHTPOJISI U OLIECHUBAHUSA 3JIEMEHTOB Y4eOHOM TN CIMILIMHBI

JJieMeHT y4eOHOoM

(I)OprI KOHTPOJIA H ONCHUBAHUSA

. TemaTuyeckui Hrorosbii
AMCHANIHHBI Tekyummii KOHTPOJIb
KOHTPOJIb KOHTPOJIb
Pa3zgea 1 Ompoc, KonTposbnas
. TECTUPOBAHUE, pabota
JlelicTBUTENbHBIEC YHCIIA.
CaMOCTOsITeNIbHAs
pabora
Paznen 2. Ormpoc, KonTposbnas
TECTUPOBAHUE abota
DOyHKIMU U P ’ p
CaMOCTOsITeNIbHAs
HOCJIEI0BATEIbHOCTH.
pabora
Paznea 3. Omnpoc, KonTpoabHas
TECTUPOBAaHUE abota
IToka3zarennpHas, P ’ p
CaMOCTOSITeNIbHAS
JorapupmMuUecKas u
pabora
CTerneHHast (QyHKIMH.
Pazneua 4. Omnpoc, KonTpoabHas
TECTUPOBAHUE, pabora
Tpuronomerpuyeckue
es— CaMOCTOSITeNIbHAS
' pabora
Pazneua 5. Ompoc, KonTponbHas
TECTUPOBAHUE, pabota
KomOuHnaTtopuka, cTaTucTuKa
. CaMOCTOSITeNIbHAS
U TeOpHSs BEPOSITHOCTEH.
pabota
Pazneua 6. Omnpoc, KonTponbHas
, TECTHUPOBAHUE, pabora
IIpousBogHas u €€
TIPUTIOKEHUSI. CaMOCTOSITeNIbHAS
pabota
Paznen’7. Omnpoc, KonTponbHas
TECTUPOBAaHUE abota
WHurerpan u ero P ’ p
CaMOCTOSITeNIbHAS
PUMEHEHHSI.
pabota
Paspean 8. Ormpoc, Kontponbnas
TECTUPOBAHUE, pabota
[IpsiMble M TUIOCKOCTH B
CaMOCTOSsITeNTbHAS
IPOCTPAHCTBE.
pabota
Pa3zpnen 9. Ormpoc, Kontponbhas
TECTUPOBAHUE, pabota
['eomeTpuueckue Tena u
. CaMOCTOSITeNTbHAS
TUTOIIAHN WX TOBEPXHOCTEH.
pabota
Paznen 10. Omnpoc, KoHnTponbHas
. TECTUPOBAHUE, pabota
OOBEMBI TEOMETPUUYECKUX TEJL.
CaMOCTOSITeJIbHAs




pabora

Pasznea 11

BekTopsl 1 KOOpAMHATHI.

Ormpoc,
TECTHUPOBaHUE,
CaMOCTOsITeNIbHAS
pabora

Kontposnbnas
paborta

Hror

OK3aMeH

3.2 Tunbl 3aJaHMi AJIA TEKYLIEro KOHTPOJISAA 1 KPUTEPUH OLCHKH

HpeI[MeTOM OOCHKH OCBOCHHUA AUCHUINIMHBI ABJIAIOTCA YMCHUA, 3HAHUAA, O6HII/I€
KOMIICTCHIINH, CITOCOOHOCTh IIPpUMCHATL HX B HpaKTH‘{GCKOﬁ AJCATCIBHOCTH H

HOBCGHHGBHOﬁ KHN3HU.

o Tun (Bua) IIpoBepsiemble 3HAHUSA U Kpurepuu ouenku
3a/1aHus YMeHHs
Tectbl 3HaHME OCHOB «5» - 100 — 90% npaBUIBHBIX
MaTeMaTHKU OTBETOB
«» - 89 - 80% npaBUIIbHBIX OTBETOB
1 «3» - 79 — 70% npaBUIBHBIX
OTBETOB
«2» - 69% u MeHee NpaBUIbHBIX
OTBETOB
YcTHBIE OTBETHI 3HaHHUE OCHOB YCTHBIE OTBETBI Ha BOIIPOCHI
) MaTeMaTUKU JIOJKHBI COOTBETCTBOBATH
KPUTEPUAM OLICHUBAHMSI YCTHBIX
OTBETOB.
KonTponbHas 3HaHue OCHOB MaTeMaTuku | «5» - 100 — 90% npaBuUIbHBIX
(camocTOsITENIbHA | B COOTBETCTBHH C OTBETOB
1) paboTa MIPOMICHHON TEMOH U «» - 89 - 80% npaBUIIbHBIX OTBETOB
3 YMEHHUSI IPUMEHEHUS «3» - 79 — 70% npaBUIIbHBIX
3HAHWUU Ha MPAKTHUKE OTBETOB
«2» - 69% u MeHee MpaBUIIbHBIX
OTBETOB
CocraBnenue YMmenue opueHtupoBarbes B | COOTBETCTBUE COJIEpKaHUs padOThI,
KOHCIIEKTOB, MH(POPMALIMOHHOM 3asIBJICHHOM TeMe, IIpaBUiIaM
pedepaTos, MPOCTPAHCTBE, COCTABIATh | ohopmiIeHHS pabOTHI.
4 TBOPUYECKUX KOHCIEKT
pabor. 3HaHUe PaBUI
oopmienus pedeparos,
TBOPYECKUX paboT.
IIpakTrHueckue YMeHue NpUMEHATh «5» - 100 — 90% npaBUIBHBIX
paboThI MOJIy4YE€HHbIE 3HAHUS Ha OTBETOB
IIPaKTHKE. «» - 89 - 80% npaBUIIbHBIX OTBETOB
«3» - 79 — 70% npaBUIbHBIX
OTBETOB
«2» - 69% u MeHee MpaBUIIbHBIX
OTBETOB




3.3 PacnpeaesieHue OLEHUBAHNUS Pe3yJIbTATOB 00y4YEeHHUsI 10 BUIAM KOHTPOJISI

HauMeHnoBaHue 3jIeMeHTa
YMeHUil, 3HAHNI, KOMIIEeTeH Uil

Bunnl arrecranun

Texymmit IIpoMexxyTOYH Py0exubIii

KOHTPOJIb asi aTTecTanms KOHTPOJIb
V1. VYmenue pewarb 3amauu PacueTtHoe Pacuernoe Pacuernoe
anreOphl M Havaja aHalu3a 3a/laHHe 3a/laHue 3a/1aHNE
V2. VYmenue pewmarb 3amauu PacueTtHoe Pacuernoe Pacuernoe
KOMOMHATOPUKH, CTaTHUCTUKH U 3a/1aHHe 3a/1aHue 3a/1aHNe
TEOPUH BEPOATHOCTEN
V3. VYMenue pemarb 3agadyu Pacuetnoe - Pacuernoe
CTEpPEOMETPUU 3aJlaHue 3a/laHue
31. 3HaTh OCHOBHBIC (HOPMYIIHI, Pacuetnoe VYcTHBIN OTBET PacueTtnoe
OTpeieNICHUs] U TEOPEMbl alreOpsbl 3a/1aHue, 3a/1aHue
Y Hayvaja aHajau3a Uccnenosatenbe

Kas paboTa
32. 3HaTh OCHOBHBIC (HOPMYIIHI, Pacuetnoe YcTHBIN OTBET PacueTnoe
onpeneneHus u METO/IbI 3a/1aHue, 3a/1aH1e
KOMOWHATOPHKH, CTaTHCTUKH U | MccienoBarense
TEOPHUH BEPOATHOCTEN Kast pabota
33. 3HaTh OCHOBHBIC (HOPMYIIHI, Pacuetnoe - Pacuernoe
onpeneneHus u TEOPEMBI 3a/1aHue, 3a/1aHue
CTEpEOMETPUU Uccnenosatenbe

Kas paboTa
K.Mcnonb3oBaTh NproOpETECHHBIE Uccnenosarensc | YCTHBIN OTBET -
3HaHUS U YMEHHS B IPAKTUYECKOMN Kas pabora

JCATCIBHOCTH 1 HOBCGI[HGBHOﬁ
KHN3HU




3. 4. CraproBasi ITMArHOCTHKA MOJATOTOBKH O0Y4YAIIIMXCH IO INKOJbHOMY
KYpPCY MaTeMaTHUKHU

BxonHnas  KOHTposibHas paboTa MPOBOAUTCA C LEIbI0 MPOBEPKU OCBOCHUS
oOydarolmuMucsl  colepkaHus oOpazoBaHusi 1Mo Mmartemartuke. @Dopma pabOTHI
o0OecrieunBaeT MOJHOTY MPOBEPKHM 3a CUET BKIIIOUEHUS 3aJlaHUM, COCTaBJICHHBIX Ha
MaTepuaie OCHOBHBIX pa3lelioB mpeamera «MareMmaTuka» B IIKOJE: YpaBHEHHS,
HEpaBEHCTBA, CTEIEHU, ACUCTBHS C JCHCTBUTEIHHBIMHU YMCIAMH, MPOICHTHI, TpaduKu
aneMeHTapHbIX QyHKIuH, Teopema [Tudaropa. KoutponsHas paboTa BKIIFOYAaeT 3adaHUS
JBYX YpOBHEH: 6a30BOT0 U MOBBILIEHHOI'O, KOTOPBIE MPEICTABICHBI B BUJI€ TECTOB, YTO
MO3BOJIAET KOHTPOJIUPOBATH PE3ybTAaT.

[Ipu BbIMOMHEHNMK 3agaHui 0a30BOro ypoBHs (4acth A u B) oOyuaromuecs

JOJIDKHBI

Bpemsi Ha BBINOJHEHHE IPOJEMOHCTPUPOBATH OIPEACIICHHYIO CHCTEMHOCTH
3HAHUM, YMEHUE IT0JIb30BAaThC MATEMAaTUYECKUMH TEPMUHAMM, PACTIO3HABATh 3aJaHUs.
OTH 3a1aHus cOCTaBIsIOT HE MeHee 70% Bceld padboThI.

3amanne yactu C  HampaBJIEHO Ha NPOBEPKY BJAJCHMS MaTepUaloM Ha
MOBBIILIEHHOM ypoBHE. Takke B paboTe MPOBEPAIOTCS BBIUUCIUTEIbHBIE HABBIKH.

JIJ1st moTy4YeHus MOJIOKUTENBHOTO pe3yiibTaTa 00y4daeMycs JOCTaTOYHO

BBITIOJIHUTH 33/1aHus 0a30BOT0 YpoBHS padoTbl 60 MUHYT.

B pe3ynbraTe BBINOJHEHUST KOHTPOJIBHOW pabOThl 00ydYaronIuecs JOJKHbBI
ITOKA3aTh:

Pe3yabTaThl 00yuyeHus
IToxa3arenu oLeHKHU pe3yabTaTa
(ocBOCHHBbIC YMEHHS1, YCBOCHHbIC 3HAHMA)

Ymenus:

peliaTh MoJiHble KBaJpaTHbIE YPaBHEHMUS; npuMeHsier  (GopMyJibl JIUCKpUMHUHAHTa H
KOpHEM KBaJApaTHOTO YpaBHEHHUS JUIS
penieHusl ypaBHEHUH;

pelaTh JIMHEWHbIE HEPaBEHCTBA; pacKpbIBaeT CKOOKH, NPHUBOJUT MOJI00HBIE
cllaraeMble,  HUCIOJb3YyeT CBOICTBa
HEPABEHCTB;

BBITNOJIHATH BBIUHUCIICHUSI C JEWCTBUTEIBHBIMU | IPUMEHSIET MpaBuIIa BBITMIOJTHEHUS

qHCIIaMH; apu(pMeTHIECKUX nercTBUi Haj
NEHUCTBUTENBHBIMM ~ YHCIAMH B paMKax
MPOrpaMMHBIX TpPeOOBaHUI;

BBINOJIHATh JEWCTBUSL CO CTENEHSMM M HAaXOJWTh | BIAJECT CBOMCTBAMH CTENEHEH M HaXOIUT

9




S3HAYCHUS  BBIPpAXKCHUA IIPU 3HaA4YCHUU

IIEPEMEHHO;

3aJaHHOM

3HAUYCHHUE
CTCIICHb;

BBIPDOKCHUS,  COJEPIKAIIETO

CTPOUTH rpaduKu GyHKITUH;

CTPOUT TrpaduKy TUHEHHBIX (YHKIIHIA;

pemath TeOMETPUYECKUEe 3a7add C HCIOJIb30BAHHEM
teopemsl [Tudaropa;

pelIaer 3a7a4n ¢ UCIOJIb30BaHUEM
Teopewms! [Tudaropa;

HaxXOoJUuThb NPOUCHTHI OT YMUCJIa,

HAXOJIUT IPOLEHTHI
3aJ1a4d Ha MIPOLICHTHI;

OT 4YHCJIa U pelIaeT

YIPOIIATh BBIPAKEHUS, COJCPIKAILUE JPOOH. MPUMEHSET bopmyibl COKPALIEHHOTO
YMHOXKEHHUS TSt YIPOLICHUS
are0OpandecKrx BhIPaKEHUI;

3HaHUA:

. BOCIIPOU3BOAUT (HOPMYJIBI IUCKPUMUHAHTA U

(GopMyibl  IUCKPUMUHAHTA, KOPHEH KBaJIpaTHOIO N

. KOpHEH KBaJpaTHOTO ypaBHEHHS;
ypaBHEHUSI,

[mpaBujia paCKpbITUA CKO6OK; OIIpCACIICHUC HO,Z[O6HBIX
cJlaracMabix, CBOICTBa HCPABCHCTB;,

(dbopmyHpyeT MpaBuiia PacKphITUs CKOOOK,
onpeeseHue MOJOOHBIX  CIIAraeMbIX,
NIEPEYUCIISIET  CBOWMCTBA HEPABCHCTB;

MEPEUYUCIISET MOCIEI0BATEIIbHOCTh AEHCTBUI

apudMeTHIecKue JNEUCTBHUS Ha MHOXECTBE .
. i B BBIPOKEHUAX C  JEHUCTBUTEIBHBIMU
JEHCTBUTEIIbHBIX YUCEI,; . .
yyciaMy; (GopMyaupyeT INpaBuia ACHCTBUM
Ha MHOXECTBE JECHCTBUTEIbHBIX YHCE,
oIpeleacHue CTEIEHU c JeUCTBUTENbHBIM | (OPMYJIMPYET ONpEAEICHUE U MEepeUrciseT

IIOKa3aTcCJIEM, CBOMCTBa CTCIICHHU,

CBOMCTBA CTCIICHHU,

CBOiicTBa MUHEHON QyHKIMU U e€ rpaduk;

onpezenseT rpapuKy TMHEUHbIX QYHKIUN U
OIMCBHIBACT WX CBOMCTBA;

teopema [ludaropa;

obocHoBbIBaeT TeopeMy Ilucdaropa;

(bopMyJIbl COKpPAIIEHHOTO YMHOKEHHUSI.

BBIJIEIISIET (bopMyIibI COKpAIEHHOTO
YMHOXEHUS, WUTFOCTPUPYET HUX NPUMEHEHHE
Ha IIpaKTUKE.

Kpurtepuu onieHKH KOHTPOJIbLHOH PpadoThI

3aganus Bamner [Tpumeyanue
Al — A5 5 Kaxapiit mpaBuibHBIN 0TBET 1 Oamn
B6, B7 4 Kaxap1ii mpaBuIIbHBIN OTBET 2 Oania
C8 3 Kasxniprit mpaBmiibHBIN OTBET 3 Oaia

MakcuMalbHbIi 0ast 3a padboTy B 11eJioM — 12 0as1J10B.

3a mpaBWIbHOE BBIMOJHEHUE JIFOOOTO 3a/aHus ypoBHsI 1o0ydaromuiics moaydaer

onmH Oami. B 3amaHusx ¢ BIOOpOM

YCTaHOBJICHUC COOTBCTCTBUA,

COOTBCTCTBYIOH_II/Iﬁ JaHHOMY 3a/I[aHHUI0, CCJIN

OTBC€Ta, C KPATKHMM OTBCTOM

oOyyJaromuics

WK Ha

MOJIy4aeT  OJUH oaJ,

yKa3aH HOMEp BEpPHOTO OTBeTa (B

3a/laHUsIX ¢ BBIOOPOM OTBETA), WJIM BIKMCAH BEPHBIA OTBET (B 3aJaHUSAX C KPATKUM

OTBCTOM), WJIIM TPaBUIIBHO COOTHCCCHBI 00BEKTHI ABYX MHOXCCTB H 3alluCaHa
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COOTBETCTBYIOIIAS IOCTEAOBATEILHOCT, IUGP (B 3aJaHUSX HA YCTAHOBJICHUE
coorBeTcTBUs). [Ipu BBIMOTHEHWHM TaKUX 3aJaHWii, TrIe HEOOXOAUMO MNPUBECTH
KpaTKOe pelieHue, 32 HEMOJHOE PElIeHUE 3ajaHusl (BHIYUCIUTENbHAS OIMOKA, OMKCKA)
MOHO BbICTaBUTH 0,5 Oamma. Ecnu oOydaromwuiicsi TPUBOAUT HEBEPHOE pEIICHUE,
HEBEPHBIN OTBET WJIM HE MPUBOIAUT HUKAKOTO OTBETa OH mnojrydaet () 6asnios.

[Ipu BbIONIHEHUH JFOOOTO 3a/1aHKsI YPOBHS 2 UK 3 UCHOJIB3YIOTCS CIEAYIOIINE

KPUTEPUM OLICHKU 3aJaHUM:

banasl Kpurepun oneHKH BHINIOJHEHHOT0 3aJaHUS

3 Haiinen npaBWIBHBIM XOJ pEUIEHUs, BCE €ro IIard BBINOJHEHbl BEPHO M IOJIYYEH
MPaBWIbHBIN OTBET.

) [IpuBeneHoO BepHOE pelleHre, HO JOMYIIeHa BHIYUCIUTENbHAS OMMOKa WK OMUCKA, TPU
9TOM MOJKET OBITh MOJYy4YCH HEBEPHBIA OTBET

1 Pemennie HauaTo JIOTMYECKH BEPHO, HO JOMYIIEHA OMIMOKa, 100 pelieHue He JOBEICHO
JI0 KOHIIA, IIPU 3TOM OTBET HEBEPHBIN WUJIM OTCYTCTBYET.

0 HeBepnoe penieHue, HEBEpHbBIN OTBET UM OTCYTCTBUE PELICHUS.

IIkana nepeBoga 6a/1710B B OTMETKH

Otmerka Yucso 6215108, HEOOXO0AMMOE 1JIsl OJYYCHHSA OTMETKH
« 5» (OTIIMYHO) 11-12
« 4» (xoporo) 9-10
« 3» (yIOBIETBOPUTEIHHO) 7-8
« 2 « (HEeyLOBIETBOPUTEIILHO) MeHee 7
1 BapuanT

Al. Pemuth ypaBHeHue x (x - 5)=-4
a)dul; 06)4,5; B4, T1)—4ul; nl.

A2. Pemute HepaBeHCTBO 6x —3 <-17—(-x—Y5)
a)x< 4; 0)x< -4; B)x>-4, 1)x>4; n)x<-18.

A3. BbIuuciauTh I“__ ;-\' (1-),2)- 2
K) 0} 24
11 11 11
a)3—; 039 B - —; D4 1n2—.
) > ) ) T ) 1) B

. a -a
A4.TlpencTaButh B BUJIC CTEIICHH W HAWTH 3HAYCHHE BBIPAKCHUS ——— TIpU a = 6.
0

)6 6 - B4 -6 x) L.
6 6

AS. IToctpouts rpaduk pyHkuun y =2x + 1.
11




B6. B npsiMOyrosibHOM TpeyrojibHUKE TUIOTEHY3a paBHa 10 cM, a OJMH U3 KaTE€TOB
6 cMm. Haiitu BTOpOM KaTer.
a) 4 cm; 0) 16 cm; B) 8 cMm; r) V136 cm; 1) 10 cm.

B7. bank BblmutaumBaer exerogHo 8% oT cymmbl Bkiiasa. Kakoil craner cymma uepes
rojJi, €CIM TepBOHAYAJIBHBIA BKIJIaJ coctaBisul 7600 pyonein?
a) 8208 pyo.; 6) 608 py6.; B) 8200 py6.; 1) 7600 py6.; m) 8000 pyo.

1—

a—' a+

C8.YnpocTuth BIpakeHUE

2 BapuaHT

Al. Pemute ypaBHeHue x (x - 4)=-3
a)3ul; 0)4,5, B)3;, r1)-3ul; ml.

A2. Pemute HepaBeHCTBO S (x +4) <2 (4x—5)
a)x< -10; 6)x< -4; B)x>-10; 1r)x>10; n)x<-1,8.

5.2 1 8

A3. Beruncnmutp (—:—— ——):—

( 3 4 ) 11

35
15 11 11
g 9L - —; D-L 12—
T R R PR P L
. e
A4 TlpencTaBuTh B BUIE CTEIICHH W HAWTH 3HAUCHUE BHIPAKECHHUS — npu ¢ =4,
¢

1
a) 16; 0)— —; B4, T1)-16; n0) —.
) ) % ) ) )16

AS. lloctpouts rpadux pyHkuu y = - 2x + 1.

B6. B nipsiMoyroisHOM TpeyroibHUKE THUNOTeHYy3a paBHa 10 cM, a OJuH U3 KaTETOB
8 cm. Haiitu BTOpO Karer.
a)dem;  6)6cm;  B)8cM;  r)VI136cem; x) 10 em.
B7. bank BbImaumBaer exeronHo 8% oT cymMbl BKkIaaa. Kakoii ctanetr cymma uepes
roJi, €CIM TIepBOHAYAJIBHBIN BKJaJ cocTaBisul 8600 pyOmeit?
a) 8208 py6.;  0) 688 pyd.; B) 9288 py6.; 1) 8600 py6.; 1) 8000 pyo.

x— y

X+ x—

C8.YmpocTuth BeIpakeHue

TadJuna npaBWIbHBIX 0TBETOB

3ananus Al A2 A3 A4 AS B6 B7

1 BapuaHnT a bi B I B a

12




2 BapuaHT

x(x = y)

w2 2

13




3.5. 3agaHusa 1isi TeMATHYE€CKOI0 KOHTPOJISE (KOHTPOJIbHbIE
padoThI)
Kpurepun oueHKH KOHTPOJILHON padoThI

OcHOBHBIE TPeOOBaHUS K BBHIMOJHEHUIO 3aJlaHUM KOHTPOJILHOW paOOTHI:
— XO/JI pEIICHNS MATEMATHYECKH TPAMOTHBIA U TIOHSITHBIN;
— MIPE/ICTABJIICHHBINA OTBET BEPHBIN;
- MeTOoJ ¥ (hopMa ONUCAHUS PEIICHUS 337]a4l MOT'YT OBITh MPOU3BOJIHHBIMY;
— BBIMOJHEHHE KAXKIO0TO U3 3a/laHui OLIEHUBAETCs B Oaiax.

3a npaBUIIbHOE BBINOJIHEHHUE JIIOOOr0 337aHus YPOBHsSI 100yyaromuiicss moiay4yaeT
onmH Oasui. B 3amaHusx ¢ BBIOOPOM  OTBETa, C KPAaTKUM OTBETOM WJIM Ha
YCTAaHOBJICHHE  COOTBETCTBHS, OOyYaromuiics NOJIy4aeT  OJMH oaJw,
COOTBETCTBYIOIIMM JTaHHOMY 3a/JIaHHI0, €CJIM  yKa3aH HOMEp BEpPHOro OTBeTa (B
3a/laHusIX ¢ BBIOOPOM OTBETA), WM BIKMCAH BEPHBIA OTBET (B 3aJaHUSAX C KPATKUM
OTBETOM), WJIM TMPABUIBHO COOTHECEHBbI OOBEKTHI JIByX MHOXECTB M 3alKcaHa
COOTBETCTBYIOIIAsl IOCIEAOBAaTENbHOCT, LHU(p (B 3aJaHUAX HAa YCTAHOBJICHUE
cooTBeTcTBUs). [Ipu BBIMOJHEHUMM TaKUX 3aJaHUM, A€ HEOOXOAUMO MPHUBECTU
KpaTKO€ pEelleHHUEe, 32 HEMOJIHOE PELIeHUE 3aJaHus (BBIUMCIUTEIbHAS OINOKa, OMHICKA)
BoicTaBisieTcs 0,5 Oamna. Ecnu oOywaromwuiics TPUBOAUT HEBEPHOE PEILCHHUE,
HEBEPHBII OTBET UM HE MPUBOJUT HHUKAKOIO OTBETa, OH moiydaer () Oamios.

[Tpu BbIMONIHEHUU J1FO0OTO 3a/1aHKsT YPOBHS 2 UK 3 UCHOJIB3YIOTCS CIEAYIONINE

KPUTEPUM OLICHKU 3aJaHUM:

Banabl Kpurepun ouieHKH BHINIOJHEHHOT0 32 IaHUA

3 Haiinen mpaBWIBHBIN XOJ pEUIEHUs, BCE €ro IIard BBINOJHEHb BEPHO M TOJIYYEH
MPaBUWIbHBIN OTBET.

2 [IpuBeneHo BepHOE pElICHHE, HO JOIYIICHA BRIYUCIUTEIbHAS OMMOKA WM ONUCKA, TPU
9TOM MOJKET OBITh MOJTYyYEH HEBEPHBIM OTBET

1 Pemenne HayaTto TOTUYECKH BEPHO, HO JOMYIIEHA OIMTHOKA, THOO pelIeHrne He JOBEACHO
JI0 KOHIIA, IIPU 3TOM OTBET HEBEPHBIN WUJIM OTCYTCTBYET.

0 Hesepnoe penienue, HEBEpPHBIN OTBET UM OTCYTCTBUE PELICHUS.

JIns Kax7a0M KOHTPOJIBHOM paboThl pa3zpaboTaHa IIKajga TepeBoja OalioB B
OTMETKH, TJIe€ YKa3aHO, CKOJIbKO OAJIJIOB JJOCTATOYHO HAOPaTh, YTOOBI MOTYYUTh Ty WIH

MHYIO MOJOXHUTENBbHYIO OLIEHKY, KOTOPasi COCTaBJI€Ha B COOTBETCTBUH C TaOJIUIIEH.
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[TpoueHT KauecTBeHHast olleHKa HMHIWBHUIYaJbHBIX OO0pa30BaTEIbHBIX
pe3yIbTaTUBHOCT | JTOCTHIKEHUH

u  (TIpaBUIBHBIX .

oTBeTOR) Oam (oTMeTKa) BepOANBHBIN aHATIOT

90 + 100 5 OTJINYHO

80 +~ 89 4 XOpOIIO

70 + 79 3 YAOBJIETBOPUTEIBLHO

Menee 70 2 HE YJOBJIETBOPUTEIHLHO

KonTpoabnas padora Nel
Borunciienue 3HaYeHU#l BbIPAa:KeHHH. YPaBHEHUSI M HEPaBEHCTBA.

Heab: mpoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYYarOIIUXCS.

1 BapuanT
0,725+ ),6 + ’ + 1—1
Al. Beruucnure: 40 20 0,25.

0,128 - 6l —),0345: 3
4 25

A2. Pemiuth ypaBHEHHUS:

— )
1) 2x% + ix— =); T TR e S
2 4
B1. Pemnte HepaBeHCTBa:
) 4—x< — dx—); 2) 25x_ > ).
5 [2x+5y=15
B2. Pemuth cucteMy ypaBHEHMIA: .
| x—2y=3
C. Pemute ypaBHeHuUS:
1) 5-(x= ) =3—lx+ix’; 2)Jx+2=rc.
2 BapuaHT
0,425+ ),9 + 7—+ ,1—1 1
Al. Beruucnure: 3 40 220 c—.
05-12-)023: — 4
5 25
A2. Pemuth ypaBHEHUS:
. - x4+
1) 4x* —ix—5=); 2)-3x*=¢; 3) 4x3 - x6+ =

B1. Peminte HepaBeHCTBa:

D2(1-x)>5x—GBx+2); 2) 25“ >,
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. [x+5y=15
B2. Pemmute cucremy ypaBHEHUWM:
B3x—-2y= -6

C.Pemnte ypaBHEeHUS:

)5 (x+ ) =3—bx+ ix?; 2)Jx—11=rc.

Kpurepun oueHKH KOHTPOJIbHOH PadoThl

Samanus baner [Ipumeyanue
Al - A2 4 Kaxx b1t mpaBuiIbHBIN OTBET 1 Oayun
B1- B2 6 Kaxxpiii mpaBuiibHBIN oTBET 2 Oasuia
C 6 Kax b1t mpaBuiIbHBIN OTBET 3 Oaiia

MaxkcuManbHbIi 6ai 3a paboty — 16 6annoB

IIkana nepeBoaa 0a/1710B B OTMETKHU

OtmeTka Yucso 62,5108, He00X0AMMOe 1JIsl OJYYEeHHUS OTMETKHU
« 5» (OTIIMYHO) 16 - 15
« 4» (xopouio) 14 -13
« 3» (YOBJIETBOPUTEIIHHO) 12-10
« 2 « (HeyIOBIETBOPUTEIIHHO) Menee 10

OTBeThI K KOHTPOJIbHOI padoTe

1 Bapuanr 2 BapuaHnr

Al 1 1

— i+ 33 1 3 !

=__— 2. A D2, —-;2)0, —-; 3)2.
A2 1) x12 T 2)0; 3 3) 1,6. ) h ) ; )
Bl 1) x<-;2) xe 155 1) x<1;2) xe -),55_
B2 (5; 1) 0;3)
1 17
C 1) =; 2)2. 1) — —; 2) Her KopHelii.
) 3 ) ) 2 ) p

Konrtpoabnasi paGora Ne 2
CaoiicTBa pyHKUMH M UX rpaguku.
Iesan: mpoBepka 3HAHUN W NMPAKTHUECKUX YMEHHH OOy4aroIuxcs.

1 BapuanT
Al. Kaxoii u3 rpadgukoB, n300pa>keHHBIX Ha pUcyHKax 1) —4) 3amaer QyHKUUU
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1 2]

A
k‘/ X
+

sh J

Fll

—

L <_ L
- T =

A) 1). b) 2). B) 3). ) 4).
A2. Haiinmute o0nacte onpeneneHus QyHkuuu — y = J4x -

A) x>2; b) x <2; B) x>—; 1) x<2.

-lklv—‘

A3. ITo rpaduky GpyHKIHHU y = f(X) yKaxuTe

a) 005acTh ornpeneaeHus GyHKINH;

U\
—

0) Hymm QyHKIHH; ]

98]

B) IIPOMCIKKYTKHU IIOCTOAHHOI'O 3HaKa

GyHKIIY; /

I‘) TOYKH MaKCuMyMa n MHHUMYMa

GyHKIIY;

1) IPOMEXKYTKH MOHOTOHHOCTH;

e) HauOoJIbIIIEE M HANMEHbIIIEE 3HAUECHUS

GbyHKIIY;

%) 001acTh 3HAUEHUH PyHKIMH.
A4.Cpenu 3aJaHHBIX QYHKIMHA yKaKUTe
YETHBIE .

D y=2x3  2)y=vx; 3)y=5x;
A) 1)u3), Bb) 1); B) 3).

2x+
x(x—)

C. Ilocrpoiite rpaduk GyHKIUU y = xX*—4x+3 u YKaXUTE €€ CBOMCTBA.

B. Haiinure obnacts onpeneneHus QyHKIUN y =

2 BapuaHT
Al. Kakoii u3 rpadukoB, n300pak€HHbIX Ha pUCYHKaX 1) —4), 3agaeT QyHKINIO?

i e
=k

A)1). B) 2). B) 3). I) 4).
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1
\/5 — X
A) x>3; b) x<3; B) x>3; I x<1/3.
A3. Tlo rpaduky QyHKIMH y =f(X) yKaKuTe: V1
a) obmacth onpezaeseHus QyHKINH;
0) HynM QyHKINU;

A2. Haiinute o6nacth onpeneneHust QyHKIUN ) =

5

4

3
GyHKIUY; 5

') TOYKH MaKCUMyMa U MUHHEMYMa \ 1

~

INZENIVIH
1) IPOMEKYTKA MOHOTOHHOCTH;
€) HauOOoJbIIIee U HANMEHbIIIEE
3HAYCHUS QYHKIHUH;
) 001acTh 3HAUYCHUH (DYHKIIHH.

B) MMPOMCIKYTKHM IIOCTOSHHOT'O 3HaKa 1

ENRVEER
2
+ 3

1 4

A4. Cpenu 3a1aHHBIX QYHKIUN YKa)KUTE HEUYETHBIE.

Dy=2% 2 y=>; 3)y=sx
X
A) 1)un3); b) 2); B) 2) u 3); I) 3).
2
B.HaiiguTe obnacts onpeneneHust QyHKIUH Y = 2(+ al ) .
x(x—

C. Iocrpoiite rpaduk Gpynkmms y = x> —2x + 1 H yKaxuTe ee CBOHACTRA.

KpuTtepuu onieHKH KOHTPOJIbLHOH PpadoThI

3aganus Bamner [Tpumeyanue
Al - A4 10 Kaxapiit mpaBuibHBIN 0TBET 1 Gann
B 2 Kasxnprit mpaBmibHBIN OTBET 2 Oaiuia
C 3 Kaxapiii mpaBuiIbHBIN OTBET 3 Oania

MaxkcumanbHbii 0an 3a padoty — 15 0a/10B

IlIxana nepeBoaa 0a/1710B B OTMETKHU

Otmerka Yucio 6a,1510B, HE00X0AMMOE JIs OJYYCHHS OTMETKH
« 5» (OTIIMYHO) 15-14
« 4» (xoporo) 13-12
« 3» (YyIOBIETBOPUTEIHHO) 11-10
« 2 « (HEYAOBIETBOPUTEIILHO) meHee 10

OTBeTbl K KOHTPOJIbHOII paGoTe

1 Bapuanr 2 BapuaHnr
Al |B)3 A)l
b <
A2 B)XZ% ) x<3
A3 a)xe - 3;5:; 0)-2;4;B) y> 0 npu a)xe - 3;4:; 0)-2; 1;B) y> 0 npu
xXe - !;4:;y<0npn xXe - '»;2:u l;S:; xXe -i— !:u ;4:;y<0np1/1 xe - !;1:;
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r)-xmax = 092’ Xmin = 17 I[) (1) T npu

xe -0 U ;2 dnpuxe KlU 55 ;

r)xmaxzz; Xmin = - la I[) (b T 1pu
xe -2 U 54;0 dnpu

xe ;3:5 ¢ T npu xe 2;+ o ;

xXe -0 )

9

npuxe - o;1 U 3;+ o ;y<0npu

¢ { mpu

e) Yuane = 6; Y naum T - 1; xXe - b= Y _t;3:;
}K) S _ ;6_; e) YHan6=2; Y nwaum = - 3;
®) ye -2
A4 |b)1 B) 2)u 3)
B |x# ,x# | X# ;XE
y=x—4x+3=(x-2) -1 y=x—-2x+1=(x-1)
)xe R;2)ye -1;+ o ;3) bynkuus )xe R;2)ye -0;+ o ;3) pyHkuns
c o01ero BI/I,I[a;\4)y>O obmero Buaa; 4) y > 0 mpu Bcex x kpome 1;

5) ¢ Tupuxe L+ o ;

b dopu xe - o

b

Konrposbnasa pabdora Ne3

IToka3zaTenbHbIE YPaBHCHUA H HEPaBCHCTBA.

Hean: npoBepka 3HAHUN M MPAKTHUYECKUX YMEHUU OOYYAIOIIMXCS.

1 BapuanT

Yacmov A
Al. Ykaxunre NpoMeXyTOK, COAepkKalluil KOPEHb YPaBHEHUS 2" =3

1 Ol ; 2) €2 ; 3) (2;3]; 4) €4 .
X2+X
A2. PellnTe HEPABEHCTBO D > -
1) xe ’; 2) pelieHuil HeT; 3) «.0; 4) ~ o; -1 U O;t00 .
(1Y _ 1

A3. Pemnre HEPaBEHCTBO IK ;)' < 12_8
) o 2) Etoo s 3) =700 ; 4) o -
A4. Pemnre ypaBHEHHUE T — 4.7 =5
)-1; 2) 7, 3 1; 4)35.

Yacms B.

(07
B1. Ykaxxure namOosbiee 1enoe penieHne HEpaBeHCTBA '\;}' = U,
2x x )

B2. Haiiiute KOpHU ypaBHEHUS 37— 13"+ =) Ecm IIOJy4YHIIH JIBA KOPHs, TO B OTBETE

BIIMIIWUTC UX IMMPOU3BCACHUC, €CJIU OAWH, TO €ro 3allMIIUTE B OTBECT.

Yacms C.
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e
C. Halinute Bce 1enble penieHusi HepaBeHCTBa | <77 <49,

2 BapHaHT
Yacme A.
Al. Ykaxure IpoMexXyTOK, coAepkKallluii KOpeHb YpaBHEHUS 3 =)
) Ol 2) G2 3) B3 4) €¢4..
A2. Pemute Hepasenctso 0,2% <- 0,04
1) xe 2) pelieHuil HeT; 3) ;0:; 4) « o -l:u 0;+00 .
A3. Peunte HEpaBEHCTBO ( ’—\- < 1
LU3) 243
) o ; 2) o 1; 3) oo ; 4) =540 .

A4, Penmute ypaBHenme 2 — ' = 20

1)O0; 2)3; 3) 12; 4)-3.
Yacms B.
Bl. Ykaxure HauOosbliee 1I€J0€ pelIeHue HEepaBeHCTBA ! ; -x_ > 27.
B2. Pemiute ypaBHEHUS 52x +' =2 . Eciiu monmy4dniny aBa KOpHS, TO B OTBETE BIIMILINATE UX

MMPOU3BCACHUC, €CIIN OANH, TO €ro 3allMIIUTE B OTBCT.

Yacmos C.
|

J— X—
Cl. Haiigute Bce 1ienble pelIEHUsT HEPAaBEHCTBA 7 <7 <49

Kpurtepuu onieHKH KOHTPOJIbLHOH PpadoThI

3amanus banier ITpumeuanue
Al - A4 4 Kaxapiit mpaBuiibHBIN 0TBET 1 Gann
B1 -B2 4 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia
C 3 Kaxxapiit mpaBmiibHbIN oTBET 3 Oaina

MakcumanbHbIi 0asut 3a padoty — 11 6aJu1oB

IIkana nepeBoaa 0a/1710B B OTMETKHU

Otmerka Yucio 6a,1510B, HE00X0AMMOE 1JIsI MOJYUYCHHS OTMETKH
« 5» (OTIMYHO) 11-10
« 4» (xoporo) 9-8
« 3» (yIOBIETBOPUTEIHHO) 7-6
« 2 « (Hey/IOBIIETBOPUTEIHHO) MeHee 6
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OTBeTbl K KOHTPOJIbHOI padoTe

1 Bapuant 2 Bapuant
Al | x=3;3)(2;3]; x=2;3)[2;3);
A2 | Dxe ’; 2) peleHuil HeT;
A3 | x2 7;2) [+ x> 5, 3) oo s
A4 | 1)x=-1; 2)x= 3;
B1 x < - 1, HanOoJIBIIIEE LIENTOE k< - 1, HanOonblIee Lenoe
pemenue x =— 1. pemieHue x =— 1.
B2 |x;=0;x,=1;0-1=0 x=0;
C 3 <x<5;x=34. 2 <x<5;x=2;3:4.

Konrtpoabnasi padora Ne 4

Jlorapu(pmuyeckne ypaBHEHHS] M HEpPaBEHCTBA.

Hean: npoBepka 3HAHUN M MPAKTHUYECKUX YMEHUU OOYYAIOIIMXCS.
1 BapuanT
Al. YopoctuTh BblpakeHne n Hautu x:lgy=1g8+21g5-1g 10 -1g2
1)10; 2) -1; 3)-10; 4)0.
A2.Haiinute xopeHb ypaBHeHus logy(3x +1)=3
1) 11; 2)1; 3) -10; 4) %

A3. YKaxuTe mpoMexyTOK, KOTOPOMY PUHAJIJICKUT KOPSHb YPaBHEHHS
logs (4—x)+logs2=1
D(-3;-1)2)(0;2):3)[2;3:4[48]
A4. Haiinure cymmy KopHeii ypasHerust log, x° = og;(9x — '0)
1)-13; 2)-5; 3)5;, 4)9.
AS. Pemute HepaBeHcTBO logs(4—2x) =1
1) (-0;0,5]52) (-00;2];3)[2;+00);4) [ 0,5+ 0).
B1. Pemute nepaBenctBo logy(3x+2) =log;(x—1)

2 2
1)(1;+00);2)(-00; — :;— 1;3)[-1,5 — 31]; 4) pereHui HET.

B2. Pemnre HepaBeHcTBO log, (6 — x) > -1
9

1) (-10; +00); 2) (=005 10 ); 3) (-1; 2); 4) (0,120 ).
C. Haiiqutre 4ucno menbIX OTPULATENbHBIX pEIIeHUH  HepaBeHCTBa
lg(x+5) < 2-1g2

1)5; 2) 4; 3) 10; 4) HY OJTHOTO.

2 BapuaHT

Al. YopoctuTs BbIpakeHue W Haité x:lgx =1g 12 -1g3 + 2Ig7 -1gl4

1)14; 2) -1; 3)-10; 4)0.
A2.Haiinute kopeHb ypaBHeHus logs(2x -4)=2

1) 11; 2)14,5; 3) -10; 4) % .

A3. YkaxuTe npoOMeKyTOK, KOTOPOMY IIPUHAJUIEKUT KOPEHb YPAaBHEHUS
10g0,4 (5 —2x ) - 10g0,4 2=1
D) (-00;-2);2)[-2;11:3) [152]:4) (25 +00).
A4. Haiinute cymMy KopHe ypaBHeHus: 1g (4x—3 ) =2 Igx
21




1)-2; 2) 4; 3) -4; 4) 2.
AS. Pemute HepaBeHCTBO logg (5 — 2x) > 1
1) (w005 -1,5); 2) (-105 2,5); 3) (2,5; + 0); 4) (-10; + o0).

B1. Pemmre nepasencrpolog 1 (4x -2) <log 1 (3x +1)
3 3

-
1) (3;+0);2) (-00; — 3:— 1;3)[-1.5; — ]; 4) pelieHuii Her.

U-|l~)

B2. Pemure HepaBenctso log, (1— ,4x)<-1.
3

1) (0,5; +o0); 2)(-00;_‘79 ) 3)(14:2) 4)(057).

C. Haiigute umcnmo menbIXx pemeHuid HepaBeHcTBa logs(x -2) < 1
1)5; 2)4; 3) 6eckoHeUHO MHOTO; 4) HA OJHOTO.
Kpurtepuu onieHKH KOHTPOJIbHOI PadoThI

3ananus basnbl ITpumeuanue
Al —AS 5 Kaxxnp1ii mpaBuiibHbIN oTBeT 1 Oamn
B1 -B2 4 Kasxprit mpaBuiibHBIN OTBET 2 Oaiia
C 3 Kaxplil mpaBIIIbHEIN OTBET 3 Oayuia

MakcumanbHbIi 0ast 3a paboty — 12 6a/10B

IIkana nepeBoaa 6a/1710B B OTMETKH

O1MeTKa Ymucsio 62,5108, He00X0AMMOE J1JIs1 MIOJTyYeHHs] OTMETKH
« 5» (OTIIMYHO) 12-11
« 4» (xoporo) 10-9
« 3» (y1OBJIETBOPUTEIIHHO) 8-7
« 2 « (Hey1OBJIETBOPUTEIIHHO) MeHee 7

OTBeTbI K KOHTPOJIbHOII paGoTe

1 Bapuanr 2 Bapuant

Al | 1)10 1) 14
2) 14,5
A2 | 4) % )
A3 [ x=2;[2;3103) x=2,1;(2;+ ) (4
Ad | x;=4; x,=5,4+5=9;4) x;=1; x;=3; 1+3=4;(2)
A5 ke(-;0,5](1) xe(-0;-1,5)(1)
Bl |xe (1; +0)(1) xe (3; + ) (1)
-1;2)(3 !

gy |€CEDO) xe(-oo;_7_0)(2)
Cl |xe (-5;45], x=-4;-3;-2;-1.(2) xe (2;7], x=-3;4;,5;6;7.(1)

Konrpoabnasi paGora Ne S
TpuroHomerpuyeckue npeodpa3oBaHHus BBIPAKEHHId.

Lesan: mpoBepka 3HAHUN W NPAKTHUECKUX YMEHHH OOyYaromuxcs.
1 BapuaHnT
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Al. Beryucnure: sin 30°

5

V2

3
1)0,5; 2)1; 3)—; 4)—.
) ) ) 5 ) 5
A2. Ha xakoMm u3 dyepTexei n300paxeén rpaduk GyHKIUN y = 7
Puc 1 Cosr+ S ie 2
N\ AN AN AN .
\ \ / \ \ RPEERN N, T N N
n -3ksa n —2511/—11 -15n Y= —USn/D 0.fn k1 11/2:: 2.fn 3. n/ iu{ —Efm _“\\25“_/_'( —1f5n —ﬁ\Q?ﬂd‘;/ 0.Fn ln\n_}{ 2k 3!‘[\{1‘[
v )’ ¥ )%
Puc 3 Puc 4
n T N [ RN [
n\éﬁnja( i —n\ﬁnj—l —afsx O \Qn){ 1 bn Qn\{n_}{ sk e
AaNEPaNEVANEPaNED
In 350 \{—Zy— -1 \{_—05}/‘ 0fn \kl }/2:1 2.bn \KS}/

A3.Haiinute 3HaueHne Beipaxernus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

4 442

D4; 2) -4 3)6;

A 4. YopocTtuTte, ucnoib3yst GopMyJibl IPUBEICHUS:

1) 2cos?a; 2)1; 3)0;

AS. [loctpoiite rpaduk ¢yHkuu y = 3sinx

U 00JacTh 3HauYeHUH (YHKIMU.

A6. Onpenenute 3HaK BeipaskeHus: sinl10°-cos 110°

1)+ 2)-;

) T
ctg a, ecnu sin 0=0,8 u E<a< .

C. Jlokaxxute TOXKIECTBO:
2sin® o

3) 0;

tgor - (cos® ¢ — in” o

Al. Beraucaure: cos 30°

1)0,5; 2)1;

=120

2 BapuaHT

5

3
3)—;
)2

cos(m-a)-cos(2m-a)+cos?a
4)2sin’q.

4) HeT BEpPHOI'O OTBETA.
B. [Ilo 3aganHOMY 3HaU€HUIO TPUTOHOMETPUUECKON (PYHKIIMH, HAllAUTE 3HaUCHHE

2
4)%.

A2. Ha xakoM u3 uepTexeil n3oopaxén rpaduk GpyHknum y =

23
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cos(x — —
(x=2)

U YKaOKUTE 00JIaCTh ONpENeNICHUS




N N A A
o o~
\ \ \ \ ”(/'_\\ 7 o 074 A 4 >
350 13 —2511/—1: —15m n —057(/0 1l 73 13 11:/2r: 2Fn 3 7(; —3pm 7“\\25"_} -l 7""\{5“‘( 0.pn 1“\"_} 2. 3“\{“1
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Puc 3 Puc 4

A3.Haiinute 3HaueHue BeipaxeHus: 2 cos 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2)—4; 3)6; 4) 4.2 -
A 4. YopocTtuTte, ucnoinb3ysi GopMyIibl IPUBEICHHUS: sin (n—a)-cos(% - a)+cos?a
1) 2cos?a; )1, 3)0; 4)2sin?a.

AS. Tloctpoiite rpaduk dyHkmuu y = 1+ cosx U YKOKUTE O0JIACTh OMPEICICHHS U O
MHOXECTBO 3HAueHHH (yHKLHUU.
A6. Onpenenure 3HaK BeipakeHus: sin100°- cos 100°.
1)+; 2) -; 3)0; 4)HeT BEpHOTO OTBETA.
B. [TIlo 3agaHHOMY 3HaUY€HHUIO TPUTOHOMETPUUECKON (PYHKIIMH, HAllAUTE 3HAaUEHHE 10,

T
eciu cos o= 0,8 u 5<a< T

C. Jlokaxxute TOXIECTBO:

2cos’ o -tgox

sin® ¢ — :08° & T -lele
Kputepuu onieHKH KOHTPOJILHOH PadoThI
3ananus baibt [Tpumeuanue
Al - A6 6 Kaxapiit mpaBuibHBIN 0TBET 1 Gann
B 2 Kaxxapiit mpaBuiibHBIN oTBeT 2 Oasuia
C 3 Kaxapiii mpaBuIIbHBIN OTBET 3 Oaa

MaxkcumanbHbii 0an 3a padory — 11 6ajioB

IIkana nepeBoga 60aJ1710B B 0TMETKH

Ormerka Yuci10 6211108, HE00X0AMMOE /ISl MIOJTYYeHHs OTMETKHU
« 5» (OTIIMYHO) 11-10
« 4» (xoporo) 9-8
« 3» (yIOBIETBOPUTEIHHO) 7-6
« 2 « (HEYJOBIETBOPUTEIILHO) MeHee 6

OTBeThI K KOHTPOJILHOI padoTe
24



1 Bapuanr 2 Bapuant
Al 10> 3) ¥3
2

A2 | puc4 puc 2
A3 | 1)4 3)6
A4 [3)0 2) 1
AS keR;y e[-3;3] xeR;y e[ 0;2]
A6 |2)- 2) -

3 3

4 4

Hcnonbszyem Gopmyiiel 1BOIHOTO yria Hcnonb3yem dhopMyIibl TBOHHOTO yria

KourposbHasa padora Ne 6

Tpnr0HOMeTpnqec1me YPaBHCHUSA U HEpaBCHCTBA.

Hesab: mpoBepka 3HAHUN W NPAKTHUECKUX YMEHHUM OOydaroIuxcs.
1 BapuanT

Al. arccosa MMEET CMBICI, ECIIH:

a)ae[0;n]; 6)ac[-1;1]; B)ae[—g;g];r) ae(-1;1).

A2. Peienuem ypaBHeHust cosx =0 SBISIFOTCS:

I

T
a)x=5+21tn,neZ; 0)x=mn,neZ; B)x:E"‘ﬂ:n,HEZ; r)x=nt+2mn,neZ.

A3. Boruncnure: arcsin 0 + arctg\/g
2)0,5; 6) 1; B

A 4. YpaBHenue 2tgx =-3:

V2

r)—.

2

a) IMeeT OJHO pelleHue; 0) He UMEET PELIeHUs; B) UMEET JIBa PEILCHUs;

') UMeeT 0eCKOHEYHOE MHOXKECTBO PEIICHUN.

AS. YpaBHeHHe sinx = V3 MMEET PEILICHUA:
2

a)x=(-1)n%+2nn,neZ; 6)x=(-1)n§+2nn,neZ; B)xZ(-l)“§+nn,neZ;

r)x=(-1)“%+nn, nez.

B. Pemnre ypaBHEHUS:

C. Pemnrte HepaBeHCTBaA:

a) sinx> l; 0) cos2x < V2
2 2

25

)
;  0) sin"x —3 cosx —

3=0; B)1+sinx=0.




2 BapuaHT
Al. arcsinag UMeeT CMBICI, €CIIH:

a)ac[0;n]; 6)ac[-1;1]; B)ae[-g;g];r)ae(-l;l).

A2. PerieHueM ypaBHeHUs C€OSX = - 1 SBJISIIOTCS:

T I
a)x=5+2nn,neZ; 6)x=nn, ne’z; B)x=5+nn,neZ; r)x=n+2nn,ne’.

A3. Beiuncnure: arcos 0 + arctg 1

T kY4
a)0,5; 0) I; B)—; r)—.
) ) )3 )4
A 4. YpaBuenue ctgx - 4=0:

a) IMEET OJHO pelicHue; 0) He UMEeeT PEIICHHS; B) UMEET JIBa PEUICHUS;
I') UMeeT 0ECKOHEYHOE MHOXECTBO PEILIECHUH.

AS. YpaBHeHue sinx=7 HWMEET PEIICHUS:
Ich IITc l’lTE
a)x =(-1) g+2nn,neZ; 0) x =(-1) §+21tn,neZ; B) x =(-1) §+nn,neZ;

r)x=(-1)"%+nn, neZ.

B. Pemnre ypaBHEHUS:

a) sin(§+§)= . 6) cosx—4 sinx—1=0; B) 1 +sinx=0.

1
2
C. Pemmte HepaBeHCTBa:

2

3 .
a) cosx> —; 0) sin2x> - —.
2 2

Kpurepun onieHKkn KOHTPOJILHOH PadoThI

3aganus Bamnsl [Tpumeyanue
Al — A5 5 Kaxaplit mpaBuibHBIN 0TBET 1 Gann
B 6 Kaxxapiit mpaBmiibHbIN oTBeT 2 Oasuia
C 6 Kaxip1ii npaBuibHbIN oTBeT 3 Oansa

MakcumanbHbIi 0ast 3a paboty — 17 6asiioB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OrMmerka Yucso 6a/1510B, HEOOXO0AUMOE /IS NOJTYYEeHHS OTMETKHU
« 5» (OTIAMYHO) 17-16
« 4» (xoporo) 15-14
« 3» (YyIOBIETBOPUTEIHHO) 13-11
« 2 « (HeyAOBIETBOPUTEIIHHO) MmeHee 11

OTBeTbI K KOHTPOJIbHOI padoTe
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1 Bapuanr 2 BapuaHnrt

Al |6) 5)
A2 | B) r)
A3 | B) T)
A4 | 1) r)
A5 |B) B)
a)x=i£+2—” +4nn,neZ, a)x=(-1)n£-2—ﬁ +2nn,ne’Z,
37 3 5
B

0)x=mn+2nn neZ;B)x =— §+ 2nn,ne”Z. | 0)x=0+nnneZ; B)x =— §+ 2nn, ne’l

S
a)z+ << Xy ,NEZ; a)— Tyr<<youm ,NEZ;
C 6 6 6
T T T b4
0) —+r<:<—+r1 ,ne’l 0) - —+r<¢<—+7r ,ne’l
8 8 8 8

Konrtpoabnasi paGora Ne 7
KomOuHaTopuka, CTATUCTUKA M TEOPHUsi BEPOSITHOCTEH.

Heab: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHUN OOYYaroIIUXCS.

YpoBens A.
A1.JIns1 KaXI0T0 U3 OMMMCAHHBIX COOBITHI OTPECITUTE, KAKUM OHO SIBJISICTCS: HEBO3MOXKHBIM,
JOCTOBEPHBIM HJTU CIIy4YalHbIM:
1) 3aBTpa OyzaeT xoporasi moroja;
2) B ssHBape B rOpPO/I€ MOMIET CHET;
3) B 12 yacoB B ropoje UJeT 10K/1b, a uepe3 24 yaca OyieT CBETUTh COJIHIIE;
4) Ha IeHb POXKACHUSI BaM MOAAPSAT TOBOPSIIETO KPOKOIMIIA;
5) xpyriiast OTIIMYHUIIA ITOJTYIUT JBOUKY:;
6) KaMeHb, OPOILIEHHBII B BOAY yTOHET.
A2. Onpenenute Moay, cpenHee apudmMeTuyeckoe u pazmax psiaa: 5, 6, 11, 11, — 1.
A3. KakoBa BEpOSITHOCTb TOTO, YTO 33JIlyMaHHOE JBY3HAUHOE YUCJIO ACIUTCS Ha 3 WU JAenuTcs Ha 27
Omnpenenurte BUI COOBITUSA.
a) CII0KEHUE COOBITUI; 0) mpousBeneHue COOBITUH.

A4. Boraucmure C; -C; — 22 - C7.

AS. Ha cron 6pocaroT 1Ba UTpalIbHBIX TeTpadapa (Cepblil u Oenblii), Ha TPaHIX KaXKI0TO U3 KOTOPHIX
TOYkaMH 0003HaueHbl yucia oT 1 10 4. CKOJIbKO Pa3IUYHBIX Map YUCENl MOXKET MOSBUTHCS Ha
TPaHsAX 3TUX TETPAdIPOB, COMPUKACAIONTUXCS C TTIOBEPXHOCTHIO cTOJIA?

A6. 13 10 mepBbIX HATypaJIbHBIX YHCEI CIIy4ailHO BBIOMPAIOTCS 2 Uncia. BeraucnuTe BEpOSITHOCTH

CJIEMYIONINX COOBITHI:
a) OJIHO U3 BHIOPAHHBIX YMCEN — JIBOMKA; 0) 00a 4rclia HeueTHBIC.

Yposens B.
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B7. B Opurazne 4 >xeHmuHbsl U 3 MyxuuHbl. Cpeau wieHOB OpHraabl pasbirpbiBatoTcs 4 Ouiera B
tearp. KakoBa BEpOATHOCTH TOTO, UYTO cpeau oOJaaTesiei OMIETOB OKaXKETCsl 2 KEHITUHBI U 2

MYKUUHBI?

B8.Ha kaxmoli kapTodke HamwcaHa ojHa U3 OyKB K, JI, M, H, 0, I. UeTelpe KapTOYKU HAYyTra]a
BBIKJIAJBIBAIOT OJHY 3a Apyroil B psia. KakoBa BepOSATHOCTb, YTO MPU BBIKIAABIBAHUM MOJTYIUTCS
CJIOBO «KJIOTI»?

Ypogsens C.

C9. Haiigure BEpOSITHOCTD TOTO, YTO CIIy4aifHBIM 00pa3oM BHIOpaHHOE JIBY3HAUYHOE YHCIIO TPU
nexennu Ha 11 maet B octatke 10.

2 BapHMaHT
YpoBens A.
A1.Jln5 KaX10T0 U3 OMHUCAHHBIX COOBITUN OMPEIENTUTE, KAKUM OHO SIBJISIETCS: HEBO3MOYKHBIM,
JIOCTOBEPHBIM WJIH CITyYaHBIM:
1) BbI BBIXOJUTE Ha yIUILY, @ HABCTPEUY UAET CIIOH;
2) Bac mpuriacar jererb Ha JIyHy;
3) uepenaxa HAy4YUTCS TOBOPUTH;
4) BBINAJIET KEJITHIN CHET;
5) BBl HE BBIMTPAETE, y4aCTBYS B OCCIIPOUTPHILIHON JI0TEpEE;
6) mocne yeTBepra OyJeT NATHULA.
A2. Onpenenute MOy, cpeaHee apudpmMeTnieckoe u pa3max psaa:15, 4, 12, -3, 15.

A3. KakoBa BEpOATHOCTb TOrO, 4YTO NEPBOE W3 3aJyMaHHbIX ABY3HAUHBIX YUCEN JIEIUTCS Ha 2, a
BTOpOE — Aenutcs Ha 5? Onpenenute BU COOBITHS.
a) CIIO)KeHUe COObITUH; 0) MPOU3BEACHNE COOBITHH.
A4. Beruucnute 4, - 4; .
AS. 13 xopoOku, cojepxalieil 8 MeNKoB pa3IMyHbIX 1[BETOB, ['eHa u TaHa OepyT 10 OJTHOMY MEIIKY.
CKOJIBKO CYIIECTBYET pPa3IUYHbIX BAPUAHTOB TAKOI'O BBIOOPA IBYX MEIKOB?

A6. 13 10 nepBbIX HaTypalbHBIX YUCEN CIy4aiiHO BbIOMparoTcs 2 yKcia. Beraucnnure BeposSsTHOCTH

CJIEMYIOIINUX COOBITHH:
a) OJIHO U3 BHIOPAHHBIX YMCEN — eIMHUIA; 0) 00a uncia YeTHbIE.

Yposens B.
B7. B ypue 6 Genbix u 4 uepHbIX mapa. V3 3Toil ypHbl Hayaauyy u3Biekiau 5 mapoB. Kakxosa
BEPOATHOCTH TOTO, UTO 2 U3 HUX Oenble, a 3 yepHbie?
B8.Ha kaxngoif kapTouke HamucaHa ojaHa U3 OykB p, C, T, Yy, J, X. UeTblpe KapTOUKH Hayraj

BBIKJIQ/IBIBAIOT OJHY 3a JApYyroul B psj. KakoBa BEposSTHOCTb, UTO MpPH BBIKJIAIbIBAHUH MOIY4YUTCS
CIIOBO «CTYJI»?

Yposens C.
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C9. Haiinute BepOsSTHOCTb TOTO, UTO CIy4aifHBIM 00pa30M BBIOpAaHHOE JIBY3HAUHOE YHCIIO TIPU
nexeHuy Ha 13 maeT B ocTaTke 5.

Kpurepun oueHKH KOHTPOJIbHOH PadoThl

3anaHus basibt ITpumeuanue
Al - A6 6 Kasxprit mpaBuibHBIN 0TBET 1 Gamn
B7,B8,C9 9 Kaxapiii mpaBrIIbHBIN OTBET 3 Oasuia

MaxkcuManbpHbIi O0aut 3a paboty — 15 6asuioB

Ikana nepeBoga 6aJ1J10B B OTMETKH

OTMeTKa

Yucso 6215108, HEOOX0AMMOE LISl NOJYYEHUS] OTMETKHU

« 5» (OTAMYHO) 15-14
« 4» (xopouio) 13-12
« 3» (YIOBIIETBOPUTEIIHHO) 11-10
« 2 « (Hey1OBJIETBOPUTEIIHHO) meHee 10

OTBeTbI K KOHTPOJIbHOII paGoTe

1 Bapuanr 2 Bapuant
1) cnyd; 2) moctoB; 3) ciyd; 4)HEBO3M; 1) HeBo3; 2) ciyd; 3) HEBO3; 4) ciyy;
Al
5) cay4; 6) TOCTOB. 5) HeBo3; 6) TOCTOB.
A2 | moga paBHa 11; pazmax 12; cp. apud. 6,4; Moj1a paBHa 15; pa3max 18; cp. apud. 8,6;
A3 |a 0
A4 |90 21600
A5 |16 56
2 2
A6 |a)0,2;0) — a) 0,2;6) —
9 9
b |18 B
35 21
B | 1
360 720
0,1
C9 7
90

[Tpu BemonHeHnu 3amanust Ne 1 CTyZIEHTBI TOJDKHBI MPOJIEMOHCTPUPOBATH 0A30BYI0 MaTeMaTHUECKYIO
KOMIIETEHTHOCTh. B 3T0l yacTu mpoBepsieTcsl BiIaJJleHHe OCHOBHBIMH JITOPUTMAaMH, 3HaHHE U TIOHUMAaHHE
KJTFOUEBBIX JIEMEHTOB COZACP)KaHUs (MAaTeMaTUUECKUX MOHSTHH, X CBOMCTB, IPUEMOB pPELICHUS 3a7a4 U
Tp.), YMEHUE TOJIL30BAThCSl MATEMAaTUUECKOM 3alMChIO, PEIIaTh MAaTEMaTUUECKUE 33/1auu, HE CBOJSIIME K
OpsIMOMY TIPUMEHEHHIO ITOPUTMA, a TaKKe NPUMEHATh MaTeMaTUuecKHe 3HAHUS

4. KOMIIJIEKT KOHTPOJIBHO — OHEHOYHBIX CPEJCTB.
3aoanue 0na IK3AMeHyIOUL€20

a) uHcmpyKyus

MPaKTUYCCKUX CUTYyallAaX.
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3ajaHue camMoe TMpPOCTOe, KakK IIPaBWJIO, HAMpPABICHO Ha TPOBEPKY BIAJCHHUA (OPMATBHO-
OIEpPaTUBHBIMU HABBIKAMH — BBINOJHEHUE apU(PMETUYECKUX MAeHCTBUN HaJ JEHCTBUTENBHBIMH U
KOMIUIEKCHBIMH YHCIIaMU;
-pelieHre JTUMHEWHBIX YpaBHEHUH, HEPABEHCTB, KBA/IPaTHBIX, OMKBAJAPATHBIX, BHIUMCICHHUE ONpeeIuTeneit
I mopsaka, I ero nopsiaxa;
- U3BJICYEHHMS U3 YHCEJT, ICHCTBUS C KOPHIMH;
-BO3BE/ICHUE B CTEIIEHD, ICHCTBUS HaJl CTENIEHAMUY;
-BBITIOJTHEHUE JICHCTBUI HaJl alreOpanyecKuMU BhIPayKEHUSIMU, 3Hasl CBOIMCTBA CTENEHEH, Torapu@MoB;
-[IOCTPOEHHUE TPa(UKOB SJIEMEHTAPHBIX (PYHKIHH, TIOKA3aTeIbHOM 1 JIOrapr()MUIECKOM.
3ajaHue BapHaHTa 2 HampaBeHO HAa MPOBEPKY BJaf€HHE MaTepualioM Ha MOBBIIIEHHOM ypoBHe. Ero
HazHayeHHe — U(pPEepeHIPOBaTh XOPOILIO YCHEBAIOUIMX CTYAEHTOB. 3aJaHie BTOPOrO BapUaHTa
i hepeHIIPOBAHHOIO 3a4YeTa HalpaBieHbl Ha MPOBEPKY TAKUX KayeCTB MATEMaTUYeCKOM MOArOTOBKU
CTYJICHTOB:
- YBepeHHOe BlaJicHne (GopMalibHO-OIIEPATUBHBIM AJITeOpanuecKuM araparom;
- YMEHHE peliaTh anreOpanyecKue 3a1a4u, IPUMEHsISI Pa3IMIHbIe TEOPETHIECKUE 3HAHUS Kypca TeOMETPUH;
- YMEHHE pelIaTh KOMIUIEKCHYIO 33/1auy, BKIFOUYAIOITYIO B ce0sl 3HAHUS U3 Pa3HbIX TEM Kypca;
- YMEHHME MareMaTW4ecKd IpaMOTHO U SICHO 3alMcarh pEILeHUE, NPUBOJAS IPU 3TOM HEOOXOJUMbIE
TMOSICHEHHUS U 0OOCHOBAHHS;
- BJIQJICHUE IIMPOKUM CIIEKTPOM IIPHEMOB U CLIOCOOOB pacCy K IECHHUM.
Bce 3amanust TpeOyrOT MOTHOM 3aMucy pellieHuid U OTBETA.
3ajiaHue CUMTACTCSl BBINOJHEHHBIM BEPHO, €CIIM CTYJEHT BbIOpall MPABWIBHBIM IYTh pPELLCHUs, W3
MICHMEHHOM 3aITUCH PElIeHHs MIOHSATEH XO/1 €T0 PAacCyKIICHHH, MTOyueH BepHBI OTBET. B 3TOM cityyae emy
BBICTABIISICTCS TIOJTHBIN OAJIT, COOTBETCTBYIOIIHI JAHHOMY 33/IaHHI0. ECITM B pellieHn! JTOIyIeHa OmmoKa,
HE HOCSIIAsl MPUHIMITHATFHOTO XapakTepa U He BIUSIONIas Ha OOLIYI0 MPaBUIIBHOCTh XO/ia PEIIEHHs, TO
CTyAEHTY 3acUMThIBacTCs Ha | Oayut HImKe yka3aHHOTO. B ciydae, ecri OTBET HEBEPHBIM MM OTCYTCTBYET,
BhIcTaBIsiercs O 0asuioB.
MaxkcuMalibHOE KOJIMYECTBO 0aUIoB — 1-bIif BapuaHT — 3 Oaiia.
MakcumManpHOe KOIMYECTBO 0asIioB 3a 2-0i BapuaHT - 5 0asioB.

Bpewmst BomonHenus 90 MUHYT.
3ananue: 1 —blil ¥ 2-0i1 BapHaHT NpUIIararoTcs.

3amanus st udQepeHIpoBaHHOTO 3a4yeTa (MMChbMEHHAst KOHTPOJIbHAS

pabora).
BapuantNel
3aganue 1. BerunciuTh onpeaenuTenb:
3 25
2 3 1

2 1 11
3aganue 2. Peuuth OMKBaspaTHOE ypaBHEHUE:!

4x* - 655" +16=0
3ananme 3. Penuts storapudmMudeckoe ypaBHEHHE
logs(x +10)=2

3ananue 4. Penmrth NoKa3aTelIbHbIE YPABHEHMS.
1
1) log2401=4 2)25"=—

3aganue 5. Pemmth uppaloHaIbHOE YPaBHEHHE.
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Vix+1 =/2x+10
BapuanT Ne 2
3ananue 1. Jlana cucrema CJIY, BBIUHCIUTS X.

X+5y-z=7
2x-y—z=4
3x-2y+4z=11

3apanue 2. Pemnth OMKBaJpaTHOE ypaBHEHUE:
36x - 13x° +1=0
3amanme 3. Peruts sorapudmMudeckoe ypaBHEHHE

logy« (2X2 —-5x+2)=2
3ananme 4. Penmth NoKas3aTenbHOE ypaBHEHHE.

2- 7 47 =687
3ananue 5. Penmts nppaumoHaabHOE ypaBHEHHE.

J2x—1D)(Ex+ 1) =x+1

Ilakem 3k3amenamopa

- KOJINYECTBO BAPHAHTOB 2

- BpeMsl BbIoJaHeHUs — 90 MUHYT

- o0opytoBaHKE: 33JaHNE, JTUCTHI CO LITAMIIOM JJISl BBIOJHEHHUS KOHTPOJIbHOMN
paboThl, TMHEWKa, KapaHAalll, KalbKyJISTOPBL.

CryneHTam pa3penaercs NCI0JIb30BaTh CIIPABOYHBIE MaTEpUAIIbL:

- Ta0JINIly KBAJAPATOB JIByX3HAUHbIX YHCEIT;

- (hopMyIIBI KOpHEH KBaIPpaTHOTO YpaBHEHMS,;

- TOXKJIECTBA COKPAIIEHHOT'O YMHOXEHHSI,

- YUCJIa U KOOPAVHATHI;

- apu(meTHIecKue KOpHH;

- CTENEHH;

- TIOTapU(PMBI.

Jluteparypa:

1. Boromonos H.B., IL.LU. Cawmoiinenko «Marematuka», ydeObnuk mis CCY3oB., Soe wu3g,
Crepeotun — M.: [Ipoda, 2008, 395¢.

2. Hanasu A.A. CoopHuK 3a71a4 o MateMaTtuke — M.: @opym: UHOPA, 2007.

3. NutnH A.I'. CipaBOYHMK IO MaTeMaTHKe.

HNutepHeT —pecypcesl:

http://festival. /September. ru/.

htt://www. fero. ru.

www. Mathematics.ru/

KPUTEPHUH OIICHKHU:

- IOJDKHO OBITH MAaTEMATHYECKU TPaMOTHBIM;

- I0JKEH OBITh MOHATEH X0/ PacCyXJIeHUsI aBTOpa paboOThI;
- peleHre MOXKET OBITh MPOU3BOJIBHBIM;
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- IOJTHOTA ¥ 0OOCHOBAHHOCTh PACCYKACHUIN OLIEHUBAIOTCS HE3aBUCHMO BHIOPAHHOTO METO/1a
peleHus;

- MO>XKHO HCIIOJIb30BaTh 0€3 10Ka3aTeNbCTB U CChUIOK JII00bIe MaTeMaTUYeCKueS (aKThl,
cojiepkaliyecs B yueOHUKaX U y4eOHBIX TOCOOMSX, TOMYLIEHHBIX MUHUCTEPCTBOM 00pa3oBaHus U
Hayku PO.

Kpurepumn oueHku:

- oleHka — 5 («OTJIMYHO) CTaBUTCS CTYyJIEHTaM, YCBOUBIINM B3aWMOCBSI3b OCHOBHBIX TOHSATHMN
JTUCHUIUIMHBL, TPOSIBUBIIMM TBOPYECKUE CIIOCOOHOCTH B MOHMMAHUU, U3JIOKEHUU U HCIOJIb30BAHUU
y4e0HO —IPOrpaMMHOTO MaTepHaa (JJIsl BBITOJIHEHUSI TUCBMEHHOU paboThI).

- oueHka — 4 («XOpOIIO») BBICTABISIETCA CTYAEHTY, 3a XOpOIIME 3HaHHs, I0Ka3aBIIEMYy
CUCTEeMAaTUYCCKUHN XapaKTep 3HAHWHA MO JUCHUIUIMHE K UX MPUMEHEHUIO BBIOJHEHUS KOHTPOJIHHOU
paboThI B X0/1e najbHeimen yueosl. J[omyckaoTcst OTAeIbHbIE HETOYHOCTH. .

- olleHKa 3 («yIOBJIETBOPUTEIIBHO») CTABUTCS CTYyJEHTaM, O0JIaJaloNIIM HEOOXOUMBIMU 3HAHHSIMH,
HO JIONYCTUBIIUMHU HETOYHOCTH B ONPEICICHUU MOHSATHI, B MPUMEHEHUM 3HAHUU I pEIICHUs
MPAaKTUYECKUX 3aJaHui, HE YyMET OOOCHOBBIBATH CBOM PAaCCYXXIEHHUS, CBS3BIBATH TEOPUIO C
PEabHOCTHIO.

- oueHka 2 («HEYIOBJIETBOPUTEIBHO») CTAaBUTCS CTYJAEHTaM, HMMEIOIIUM pa3pO3HEHHbIE U
OeccrucTeMHbIC 3HAHUS, HE YMEET BBIICIATH IJIaBHOE W BTOPOCTENEHHOE, MOMYCKAaeT HETOYHOCTH B
OTIpE/ICTICHUN TIOHSATUH, MCKKAET HMX CMBICI, HE MOXET NPHUMCHSATh 3HAHUSA I PEIICHUS
MPAKTUYECKHX 3a71a4 (JIn0o 3a MOJHOE He3HAHHE U HEeMTOHMMAaHHUe y4eOHOro MaTepuana).

[IIxana oneHKn 00pa30BaTEIbHBIX JOCTHKCHHUM

IIpouent OueHka ypoBHS NOATOTOBKHU
pe3yJbTaTHUBHOCTH
(HIPABWJILHBIX OTBETOR) 0aJ1J1 (0TMETKA) BepOAJIbHbBII aHAJIOT
90 - 100 5 OTJINYHO
80 -89 4 XOpOLLO
70 -79 3 YIIOBJIETBOPUTEIIBHO
Mmenee 70 2 HEYZOBJIETBOPUTEIBHO

KourposbHas padora Ne 8
IIpousBoanas.

Iesan: mpoBepka 3HAHUN W NPAKTHUECKUX YMEHHH OOy4aroIuxcs.
1 BapuanT

YpoBensn A.
Al. Haiinute f '(4), ecnu f(x) = 4 Jx— i,
1)3; 2)2; 3)-1; 4) 1.
A2. YKaxuTe npous3BoaHylo GyHKIHE g(x)= :° + 0SX.

3 3
1) 2x+ inx; 2)2x— inx; 3) %4‘ inx; 4) x?_ iinx.
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o X—= o
A3. YpaBHeHUE KacaTeabHON K rpaduKy QyHKIIMH )= —— B TOUKE C aOCIUCCOH X(= -3 UMeeT
X

BUA:

1) y="x+ 3; 2)y="x+5; y=-Tx+5; 4)y=-Tx+ 3.

A4. Teno ABMXKeETCA 1O NMPSAMON TaK, YTO paccTOsHUE S(B METpax) OT HEr0 10 TOYKH B 3TOoM
NpAMOit
M3MeHseTCs 1Mo 3aKoHy S(f)= t° — 2t+ ' (t—BpeMs ABMKEHHs B ceKyHaax). Uepes CKOIBKO

CEeKYH[
II0CJIC HavYalla IBHKCHHUA MIHOBCHHAsA CKOPOCTh TEJla 6y,Z[CT paBHa 72 M/C.
16, 2)15  3)14; 4)13.

Yposens B.
BS5. Ha pucynke m300paxéH rpauKIpon3BOIHON HEKOTOpPOH ¢yHKimu y= “(x), 3a1aHHOH Ha
npoMexyTtke ( - 3; 3). CKosbKO TOYeK MakCUMyMa HUMeeT QYHKIHS f(X) Ha 3TOM IPOMEKYyTKe?

B6. Haiinure yrinoBoii xo3dduumeHT kacarenpbHON K rpaduky (yHKIHA
y=x'—!x"+ix— 3 Brouke X, = - .
B7.Haitmure npoussomnsie bynkmmit: a) f€ = Cx+ + ;3 6)y= € + 'sinx.
Ypogens C.
C8. HaiiiuTe cyMMy TaHI€HCOB YIJIOB HAKIOHA KACaTeIbHBIX K mapabone =X’ — | B TOUKax
nepeceyeHus: mapabossl ¢ OChO adcuucc.

2 BapuaHT
YpoBensb A.

Al. Haiture f (16), ecm f{x) = 8 /x — 1.
1)3; 2)2;  3)-1; 4) 1.
A2. YKakuTe Npous3BoHyl0 QyHKiuu g(x)= :° — sinx.
3 3
1) 2x+ ‘osx; 2)2x— :0sx; 3) %+ 08X 4) %— 0SX.

o X— o
A3. YpaBHeHHE KacaTeIbHOU K rpaduky QyHKIMH Y= —— B TOUKE C aOCIMCCOM Xo = -3 UMeeT
X+ .

BUI:
1) y= - ix+ !3; 2)y=-ix+'1;  3)y=ix+'3; 4)y= x+ 'L

A4. Teno ABUKETCS MO MPSIMOM TaK, YTO PACCTOSIHUE OT HAYaJIbHOM TOYKM HU3MEHSAETCS MO
3aKOHY

S(¢t)=t+ ),4t> — ) (M), Tae t—BpeMs IBWKEHHA B ceKyHaax. Haiimute ckopocts Tema uepes 10

CeKyHJI TIOCJEe HaJdayia JBWKCHUS .
1) 10; 2)9; 3)8; 4)17.
Yposens B.
B5. Ha pucynke m300paxéH rpauKIpou3BOIHON HEKOTOpPOH ¢GyHKimu Y= “(X), 3al1aHHOH Ha
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npomexyTke ( - 2; 2). CKoIbKO TOUeK MUHUMYyMa uMeeT QyHKIHA [ (x) Ha 9TOM IPOMEXyTKe?

A | ey ]

B6. Haiinute yrioBoii ko3(hUIIMEHT KacaTeIbHOM, MPOBEACHHOW K TIpaduky
dyaxkmm y = x° + !x* +x° + B Touke Xx, =
B7.Haiimmre mpoussommubie dynxmmii :a) £ € = @x+ 735 6)y= c-1g3x.
Ypogens C.

) 2
C8. Haiiqure cymMMmy yriioBbIX KO3(D(HIIMEHTOB KacaTelbHBbIX K mapabone y=x" — | B

TOYKaxX
nepeceyeHus: napadosbl ¢ Ocbio adcIuce.

KpuTtepun onieHKH KOHTPOJIbLHOH PpadoThI

3ananus basnbl ITpumeuanue
Al - A4 4 Kasxprit npaBuibHBIN 0TBET 1 Gamn
B5 - B7 6 Kaxapiii npaBuIIbHBIN O0TBET 2 Oasuia
C8 3 Kaxplil mpaBIIIbHEIN OTBET 3 Oaiuia

MakcumanbHbIi 0ast 3a padoty — 13 6a/10B

IIkana nepeBoaa 0a/1710B B OTMETKHU

OrMmerka Yucso 6a/10B, HEOOXO0AUMOE /ISl NOJYYCHHS OTMETKH
« 5» (OTJIMYHO) 13-12
« 4» (xoporo) 11-10
« 3» (yIOBIETBOPUTEIHHO) 9-8
« 2 « (HEeYOBJIETBOPUTEIILHO) MeHee 8

OTBeTbI K KOHTPOJIBHOI padoTe

1 Bapuanr 2 Bapuant
Al |14 1(4)
A2 | 2x —sinx(2) 2x — cosx(2)
A3 |y=Tx+15(2) y=>5x+21(4)

A4 |[t=14¢(3)

7(10) = 9 m/c (2)

B5 |l Touka, Xme = 1,8 1 Touka, X, =0

B6 | k=-7

k=16

B7

a) 35(7x + 4)*; 6) 9¢™*+ 2cosx

a) 12(4x + 7)%; 6) 1g3x+

cos’ 3x

C8 oo +tgon=6+(-6)=0 igo1 +igo, =4+ (-4 =0

Konrpoabnasi padora Ne 9

Hccaenopanue GyHKUMH ¢ NOMOLILI NPOM3BOJAHOM.

Iean: mpoBepka 3HAHWUN M MPAKTHYECKUX YMEHUU OOYYArOIIMXCS.

1 BapuanT
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YpoBensb A.
A1l. CKOJIBKO HHTEPBAIOB yObIBaHHS HMeeT GYHKIUs f(x) =x° — 3x?
A.1. B2. B.3. T.Hwuonggoro
A2. CKOJIBKO KPUTHYECKHX TOUEK uMeeT GyHKIus f{x) = x° — 9x + 15x?

A.2. Bb.1. B.3. T'. Hu oguou

2

A3. 3Hauenue QyHKIuH y=-—x" +4x+2 B TOYKE MaKCUMyma pPaBHO...

A.0. b2. B.6. T'8.
Ad4. Touxoii Makcumyma GyHKIEE f(x) = 16x° + 81x* — 21x—2 sBIseTcs...
A.—1. B35 B.-3. TI.-35.

Yposens B.
B5. lana dynxuus  f(x) = X’ — 3x — 6. HaiizuTe NPOMEXYTKM BO3DACTAHHS U yOBIBAHHS

byHKIIH.
Ypogens C.

C6. Uccnenyiite c MOMOIIBIO MPOU3BOIHON GYHKIHIO  f(X) = x* =3x —9x u mocrpoiite eé
rpaguk.

2 BapHaHT
YpoBensb A.
A1. CKOIIBKO HHTEPBAIOB BO3PACTaHMs HMeeT QYHKIHS f{x) =x° — 3x°?
A.1. b.Huomnoro. B.2. T.3
A2. CKOIIBKO KPUTHYECKHX TOUEK uMeeT GyHKIus  f{x) = x° — 6x° + 9x
A.Huognoii. b.3. B.1. T.2.
A3. 3nauenne ynkimn y =2x> - 8x+ 11 BTOYKe MHHHMYMa paBHO...

A.0. bS5, B.2. T'3.

A4, Touxoit MuruMyMa  GyHKIEE f{x) = 16x° + 81x* —21 x— 5 sBmsercs. ..

A. % b25. B.-3. TI.-1.
Yposens B.
B5. Jlana ¢ymkims  f(x) =x" - 3x + 2. Haiiure NpOMEXYTKH BO3DACTAHWS M yOBIBAHHS (DYHKIIM.
Yposens C.

C6. Uccrenyiite ¢ MOMOLIBIO TPOM3BOXHONW (GyHKIMIO f(x)= x> —3x + | 1 mocrpoiite eé
rpadux.

KpuTtepun onieHKN KOHTPOJIbHOH PpadoThI
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Samanus baniasr [Ipumeuanue
Al - A4 4 Kaxapiii mpaBriIbHBIN OTBET 1 Gayn
B5 2 Kasxprit mpaBuIbHBIN OTBET 2 Oasuia
C6 3 Kaxplil mpaBIIIbHBIN OTBET 3 Oaia

MaxkcuManpHbIN 0aT 3a paboty — 9 6asioB

IIkana nepeBoga 6aJ1710B B 0TMETKH

OTMeTKa Yucso 62,1510, HEO0OX0AUMOE JIJIsI MOJYYEHHSI OTMETKH
« 5» (OTIMYHO) 9-8
« 4» (xopouio) 7-6
« 3» (YyAOBIETBOPUTEIHHO) 5-4
« 2 « (Hey1OBJIETBOPUTEIILHO) MeHee 4

OTBeTbI K KOHTPOJIbHOII paGoTe

1 Bapuanr 2 Bapuant
Al | Al B.2.
A2 | A.2. r.2.
A3 | B.6. I'.3.
I'.-3,5.
A4 ’ A.l.
8
BS d T npu xe - o luli+05 @ d mpu & T npu xe - o luli+05 @ 4 mpu
xXe - ,1:, Xe 91_7
Yy A y 1
C6 3 / R 1,5 / R
-2/ -1 5 S X X -
-1,25 X

KonTposbnasi padora Ne 10
IlepBooGpa3nas ¢pynkuuu. UnTerpaJ.

ean: mpoBepka 3HAHWUN M MPAKTHUYECKUX YMEHUU OOYYAFOIIMXCS.
1 BapuanT

YpoBensn A.
Al. . Beluucnure HUHTErpa:

2 = dx
@) [(3x* + x —Adx; 6) _f 3 .

1 X

A2. Insg dyskuuu f(x) = 3sinx HaiguTe:
@) MHOXXECTBO BCEX IEPBOOOPa3HBIX;
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T
0) mepBooOpasHyto, rpaduK KOTOPOW MPOXOAMT Yepe3 Touky M ( E ;0)

A3. ?H‘II/ICJ‘II/ITC, cleNlaB IPEIBAPUTEILHO PUCYHOK, IUIOMIAJb (UIYPHI, OTPAHUYCHHON JTUHHUSIMH:
y=05x,y=0,x=2,x=0.

Ad. [lokaxwure, uro pynkuust F sBiusiercss mepBooOpaszHoil st (QyHKIUHU f(x) HA TPOMEXKYTKE
(-o0;+w), ecmn Fx)=x"—4, f{x)=3x"

Yposens B.

3
BS. Beruucnure uaterpan J. [2 + €- 3j ]:lx
0

Yposens C.

C6. Haiiaure miomans QUIypEl, OrpaHMYEHHOM THHUAMEA y=6x—X" H y=2X.
2 BapHaHT
YpoBens A.

Al. . Beluncnure MHTErpa:

o>
= .

a) 2I(4x3 — x+5)dx; 6) _fx
1 — 22

A2. Ina dysxuum f(x) = 2cosx Haiawure:
a) MHOJKECTBO BCEX NEpPBOOOPA3HBIX;
T

0) nepBooOpasHyto, rpauk KOTOPOW MPOXOAUT  uepe3 Touky M ( ? ;0)

A3. Beraucnure, celaB MpeaBapuTeIbHO PUCYHOK, IUIOMAAb (UTYPHI, OTPAaHUYEHHON JIMHUSIMH:
y=2x2,y=O,x=3,x=0.

A4. Jlokaxwure, yto pyHkuus F sBnsercs mnepBooOpa3Hoil s (QyHKOMM f(x) HA TPOMEXKYTKE
(-o0;+w), ecmn F(x)=2x—x", f{x)=2-2x.
Yposens B.
3
BS. Beruucnure uHTerpan J. [2 + (- 52 x
0
Ypogens C.

C6. Haiinure romanb GUrypsl, OrpaHUuE€HHOW  JIMHUSAMHU ) = - 6x — X u y= -2x.

Kpurepun ouieHKH KOHTPOJIBbHOH PadoThl

3amanus banier [Tpumeuanue
Al - A4 6 Kaxapiit mpaBuiibHBIN OTBET 1 Gann
B5 2 Kaxapiii mpaBuIIbHBIN OTBET 2 6aria
C6 3 Kaxxapiit mpaBmiibHbIN oTBET 3 Oaia

MakcumanbHbIi 0ast 3a pabotry — 11 6asiioB

IIkana nepeBoaa 0a/1710B B 0OTMETKHU

| OtmeTKa \ Yncsio 6215108, He00X0AMMOE /17151 OJTYYeHUs] OTMETKHU
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« 5» (OTIMYHO) 11-10
« 4» (xopo1io) 9-8
« 3» (YyIOBIETBOPUTEIHHO) 7-6
« 2 « (HEeY1OBJIETBOPUTEIILHO) MeHee 6

OTBeTbl K KOHTPOJILHOI padoTe

1 Bapuanr 2 Bapuant

Al | a)45;0) % a) 18,5; 6) —;—

A2 | a) F(x)=-3cosx + C;6)F(x) =-3cosx + 0. | g) F(x) = 2sinx + C ;6)F(x) = 2sinx - v/3 .

S, ur 18 .CII.
A3 | Spur = gKB,e;[_ ) KB.€Jl

A4 | F(x) sBngercs nepBoobpazHoit ans f(x) F(x) sBngercs nepBoobpazHoit ans f(x)
B5 |18 12

2 2
C6  Spur= 105 KB.€]I. Sepur = 105 KB.€]I.

Kontpoabsnasa padora Ne 11
ITapaniieJibHOCTH B NPOCTPAHCTBe.

Hean: npoBepka 3HAHUN M MPAKTHUYECKUX YMEHUU OOYYAIOIIMXCS.
1 BapuanT

YpoBens A.
1.Hanucare 0603HaueHne NpSMBIX.
2.HanucaTts 0003HaUY€HNE OTPE3KOB.
3.Hanucats 0603Ha4eHHE YIIIOB.
4.Hanucats 0003Ha4€HKE TIIOCKOCTEM.
5.CKOJIBKO IIIOCKOCTE MOKHO MTPOBECTH Yepe3 OJHY NpsAMYI0?
6.CKOJIBKO TUIOCKOCTEH MOKHO MTPOBECTH Yepe3 JIBE MapajuieNIbHbIe IPSMbIe?
7.CKOJIBKO IJIOCKOCTEN MO>KHO IIPOBECTH YEPE3 JIBE NEPECEKAOLINECS NTPsAMBIE?
8. CKOJIBKO TIOCKOCTEH MOXHO TIPOBECTH Yepe3 BE CKPEIIMBAIONINECS MTPSIMbIe?
9. IlpsiMblea 1 6 mapasuienabHbl MpsMOH c. Kak pacnonoxeHsl Mexay coboil npsimble a U 67
10./IBe MI0CKOCTH MapasuieibHbl 0THOM TIpsiMoil. [TapasienbHbl JIn OHU MEXITy OO0 ?
I1.IInockocth a || B, o ¥ y= a, f X y= 6. UTo MOKHO CKa3aTh O MPSAMBIX @ U 67

12.V tpeyronpHuka ocHOBaHuE paBHO 18 cM. UeMy paBHa CpeHss JIMHUSL TpPEyroJIbHUKa?
13.CTOopOoHBI OCHOBaHUSA Tpaneuuu paBHel 12cm 1 7cM. UeMy paBHa CpeHsIsl JIMHUS TPAIlelun?
14.Y naHHOTrO YETHIPEXYTOJIBHUKA IPOTUBOIIOJIOKHBIE CTOPOHBI PaBHBI U NapaslIECIbHBI.
Jwnaronanu paBHbl 15¢m 1 13 cm. SIBnsieTcs au 4eTBIPEXYTOJIBHUK NPSIMOYTOIBHUKOM?
Yposens B.

15. Touku K, M, P, T ue nexat B ofgHOM miuockocTu. Moryt nu npsmele KM u PT
nepeceKaTbesi?
OtBeT 000CHOBATD.

16. CxemaTn4aHo I/I306p8.31/ITL IUIOCKOCTh ¢ B BHU/E IIapajuiciiorpamMma. BHe ee MOCTPOUTH OTPE30K
AB

5
HE MapajuienbHbli €il. Yepes KoHIbI oTpe3ka 4B u ero cepeinHy M NpOBECTH MMapalIesIbHbIE
IpsIMBIE,
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IepeceKarolye IOCKOCTh & B TOYKax A;,Bm M;. Haitn nimuny orpeska MM, , ecmn AA;= 13

M,
BB;=17wm.
Yposens C.
17. Jdanbl nBe mapajuiesibHbIe IJIOCKOCTH W HE JieKalash Mexay HuMu Touka P. /[Be mpsimeble,
MPOXOASAIINE Yepe3 TOUKy P mepeceKkaroT OJNIKHIOI K TOYKe P IUIOCKOCTh B TOYKax A; u A,
a JaIbHIO B TOukax B; u B, coorBercTBeHHO. Haitnure nnuny otpeska BB, ,ecnun A;A; =6
cM
u PA] IA]B] =3:2.
2 BapHaHT

YpoBensb A.
1.Hanmcars 0603Ha4eHNE IMIIOCKOCTEH.
2.Hamnucate 0003HaUE€HHUE TPSMBIX.
3.Hanucats 0003HaueHNE yTIIOB.
4.HazoBute OCHOBHBIE (UTYpPHI B MPOCTPAHCTBE.
5.CKOJIBKO IJIOCKOCTEN MOKHO IIPOBECTHU YEpe3 TPU TOUKU?
6.Moryt nu mpsiMas U IUIOCKOCTh UMETh JBE OOIIMEe TOUKH?
7.CKOJBKO TJIIOCKOCTEM MOXKHO TMPOBECTH 4Yepe3 MPSMYI0 W HE JIekKAllyl0 Ha HEW TOuKy?
8. CKOJIbKO MOXET OBITh OOIIMX TOYEK Yy MPSMOM U IUIOCKOCTH?
9. Bcerna nu yepe3 ABe Napajlji€sibHbIE MPSIMbIE MOYKHO IPOBECTH IIOCKOCTBH?
10.BepHo 71u, 4TO TJIOCKOCTH MapajUleNibHbl, €CIIM MpsMas, Jexallas B OJHOM IUIOCKOCTH,
napajuiejbHa
JPYrol IIOCKOCTU??
11.ITnockocts a || B, mpsiMast m JIGKUT B IUIOCKOCTH o. BepHO 5, 4TO mpsMas m napajielbHa
iockoctu 3?
12.Y TpeyronbHuka ocHoBaHHEe paBHO 10 cM. Uemy paBHa CpeHsIs IUHHUSL TPEYroJIbHUKA?
13.Croponsl ocHOBaHUs Tparnenuu pasHbl 13cm n 4cM. UeMy paBHa CpeHss JIMHUA Tpaneuun?
14.BepHO 51, YTO €clid JABE CTOPOHBI TPEYroJbHUKA MapajulebHbl IUIOCKOCTH 0, TO U TPEThs
CTOpPOHA
TpeyrojbHHKa NapaieibHa IJI0CKOCTH 0.7
Yposens B.
15. IIpsmeie EN u KM He nexar B OIHOM INIOCKOCTH. MoryT sin nipsiMeie EM u NK
nepeceKarbes?
OtBeT 000CHOBATH.
16. CxematnuHO M300pa3uTh TUIOCKOCTh & B BUJE MapajuiesiorpaMma. BHe ee mocTpouTh OTpe3ok
AB,
HE MapajuienbHbli €il. Yepes KoHIbI oTpe3ka 4B u ero cepeinHy M NpOBECTH MMapalIesIbHbIE
MIpsIMEBIE,
MIEPECEKAIOIINE ITIOCKOCTh & B TOYKax A;,Bm M;. Halitn nmmuny otpeska MM, ecmn AA;= 3 M,
BB=17wm.
Yposens C.

17. Hansl nBe mapajuiesibHble MJIOCKOCTH M HE Jiexamlas Mexay HUMU Touka P. J[Be mpsimbie,
MPOXOSAIINE Yepe3 TOUKYy P MepeceKkaroT ONIKHIOI K TOYKe P IUIOCKOCTh B TOUYKax A; u A,
a JaJbHIO B TOUYKax B; u B, coorBercTBeHHO. Haitnure nnuny otpeska BB, ,ecnu A;4; =10
cM
u PA] IA]B] =2:3.

Kpurtepun onieHKN KOHTPOJIbHOH PpadoThI
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Samanus banisr [Ipumeuanue
1-14 14 Kaxapiii mpaBriIbHBIN OTBET 1 Gayn
15-16 4 Kasxp1it mpaBuiIbHBIN OTBET 2 Oasuia
17 3 Kaxnip1ii mpaBuiIbHBIN oTBeT 3 Oana

MaxkcuManbpHbIN 0at 3a padoty — 21 6ama

IIkana nepeBoga 6aJ1710B B 0TMETKH

OTMeTKa Yucsio 0a/10B, HEOOX0AMMOE VISl TOJTYYEHHUSI OTMETKH
« 5» (OTAMYHO) 21-20
« 4» (xopo1io) 19-17
« 3» (YIOBJIETBOPUTEIILHO) 16 - 15
« 2 « (HEeYOBIETBOPUTENHHO) MeHee 15

OTBeTbI K KOHTPOJIbHOII padoTe

1 BapuaHnt 2 Bapuant
1 AB, a,b a, B, (ABC),..
2 AB, CD,.. AB, a,b
3 ZABC, £0, 0,1, ZABC, £0, 0,1,
4 a, B, (ABQO),.. TOYKA, IpsiMasi, TNIOCKOCTh
S HHUCKOJIBKO OJIHY
6 OJIHY HET
7 |omgny OHY
8 HU OJJHOU OJIHY, MHOTO, HU OJTHOM
9 |mapamienbHO Ja
10 |wm ma, m HET HEeT
T Il b na
12 |9cm 5cMm
13 |9,5¢cMm 8,5 cMm
14 |Her na
15 |KM cxkpemmBaercs ¢ PT E'M ckpemmBaercst ¢ NK
16 |[10cm 10 cMm
17 |10 cMm 25 cMm

Kontpoabnas pabdora Ne 12

ITepnenaukynsap 1 Hak/JoOHHasi. CBOMCTBA NEPNEHAUKYJIAPHOCTH NPAMON U IVIOCKOCTH.

Iesan: mpoBepka 3HAHUN W NMPAKTHUECKUX YMEHHH OOy4aroIuxcs.
1 BapuanT
YpoBensn A.
Omeemp na npednosicennsvle 6onpocwvl. B kaxcoom omeeme 000CHyIi c6010 MOUKY 3peHUA.
1. MoryT 511 CKpeIuBaroufecs NpsMble ObITh MEPIEeHUKYISIPHBIMU?
2. Kakue mexay co0oil 1Be mpsiMble IEPIIEHIUKYISIPHBIE K OJHOM MIIOCKOCTH?

3. Moryt 11 6bITh

IJTIOCKOCTH?

K OJTHOM IJIOCKOCTH JBE CTOPOHBI OJHOTO TPEYTrOJbHUKA?
4. ITpsimas L k oxHOl 13 JIBYX TEPECEKarONIUXCs TUIOCKOCTEH, MOXKET JIU OHA OBITh Lk Ipyrou

5. Ecin nBe II0CKOCTH Lx OJTHOM TIPSIMO, KAKOBBI OHH MEXK]Ty CO00#?
6. CKOJIbKO HaKJIOHHBIX MOXHO IIPOBECTH M3 OJJTHOM TOYKH K INIOCKOCTU?




7. MOXeT JIi yroji MeXy MPsIMOH | IIIOCKOCTBIO OBITH paBeH 70°7
Yposens B.
Pewuume 3aoauu.
8. IlepexyiaguHa JUIMHOM 5 M JIEKHUT CBOMMH KOHIIAMU Ha JIBYX BEPTHKAJIBHBIX CTOJ0AX BBICOTOM
3Mm
u 6 M. KakoBo paccTossHHEe MeXIy OCHOBaHHMSIMHU CTOJIOOB?

9. 3 TOYKM K IUIOCKOCTH TPOBEJICHBI JIBE€ HAKJIOHHBIE, paBHbIE 5CM U § CM.
[Ipoeknus ogHOM M3 HUX Ha 3 cM Oosbline Apyroi. HalimuTe mpoeKIuu HaKJIOHHBIX.

Yposens C.
10. Paccrosinue ot Touku M 10 KaxAOW M3 BEPIIMH MPaBUIBHOTO TpeyrojbHuka ABCpaBHO 4cm.
Haitaure paccrosinue ot Touku Mo niockoctu ABC, ecnu AB = 6cm.

a) 4cm;
M 0) 8cm;
B) 6cM;
A B ) 2cM.
C
2 BapuaHT
YpoBensb A.

Omeems na np € gonpocwi. B kaxcoom omeeme 000CHYIl C6010 MOUKY 3PEHUA.
1. Kak pacnosioskeHsl Ipyr K Apyry péopa, BBIXOJAIINE U3 OJHON BEpILINUHBI KyOa?
2. Ecnu oaHa U3 ABYX NapajuiesIbHBIX NPSAMBIX HNEPHEHAUKYIISApPHA K IUIOCKOCTH, OYyJeT JIU BTOpas
npsimas,

TOK€ NEPIIEHIUKYJIIPHA K 3TON MIOCKOCTH?
3. MoryT 1 6bITh -1 K OHOI TIOCKOCTH JBE CTOPOHBI TPAITSIIHH?
4. Yro Ha3BIBAIOT PACCTOSHUEM OT TOUKH JO MJIOCKOCTH?
5. CKOJbKO NepneHAuKYIIPOB MOKHO MPOBECTH U3 OJJHON TOYKHU K MJIOCKOCTHU?
6. MoxeT JI1 nepneHIuKyJIsIp ObITh JTMHHEE HAKIIOHHOW , MPOBEAEHHOM U3 3TOM )K€ TOUKH?
7. MoOXeT 1 yroj MeXy MpsIMOH U MJIOCKOCThIO OBITh paBeH 120°7

Yposens B.

Pewuume 3aoauu.
8. Kakoif AIMHBI HYXXHO B3ATh NEPEKIAAMHY, YTOObI €€ MOXKHO OBbUIO MOJOXHUTh KOHIIAMU Ha
1BE

BEPTUKAJIbHBIE ONOPBI BHICOTOM 4 M M 8 M, IOCTaBJICHHBIE HA PACCTOSIHUM 3 M OJHA OT
Opyrou?

9. 3 TOYKHM K IUIOCKOCTH NPOBEJEHBI JIBE€ HAKIOHHBIE, OJJHA M3 KOTOPBIX Ha 6 CM JIJIMHHEE
Ipyrou
[Ipoexunn HaKJIOHHBIX paBHBI 17 cM u 7 cM. HaliquTe NIMHBI HAaKJIOHHBIX.
Yposens C.
10. Paccrostaue ot ToukuK 10 Kaxmou u3 BepmuH kBagpata ABCDpaBHo Scm. Haligure paccrosiHue

oT ToukH Kno miockoct ABC, ecitn AB =3 \/5 CM.
K a) 4 cwm;

B 6)4\/§CM;

pPUTEpHH OLIEHKH KOHTPOJBLHOWH PadoThl
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Samanus banisr [Ipumeuanue
1-7 7 Kaxapiii mpaBriIbHBIN OTBET 1 Gayn
8-9 4 Kasxprit mpaBuiIbHBIN OTBET 2 Oasuia
10 3 Kaxnip1ii mpaBuiIbHBIN oTBeT 3 Oana

MaxkcuManbHbIi 0at 3a paboty — 14 HaJioB

IIkana nepeBoga 6aJ1710B B 0TMETKH

OTMeTKa Yucsio 0a/10B, HEOOX0AMMOE VISl TOJTYYEHHUSI OTMETKH
« 5» (OTAMYHO) 14-13
« 4» (xopo1io) 12-11
« 3» (YIOBJIETBOPUTEIILHO) 10-9
« 2 « (HEeYOBIETBOPUTENHHO) MmeHee 9

OTBeThI K KOHTPOJILHOI padoTe

1 Bapuaunr 2 Bapuaunr
1 Ia L
2 | 1a
3 HET ma
4 HET JUTMHA TEPIICHIUKYIsIpa
5 OIHY
6 MHOKECTBO HET
7 na HET
8 4 m 5M
9 S5cmu 8 cm 17cmu 23 cm
10 |r)2cm a)4 cm

KonTposbnasi paGora Ne 13
Ilnomaaun nmoBepxXHOCTE MHOINOrpaHHUKOB.

Heab: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHUN OOYYaroIIUXCS.
1 BapuaHT
YpoBensn A.
Al. BeiOepute BepHOE YTBEPIKIACHHUE
a) mapajieNIenuIie ] COCTOUT U3 IIECTH TPEYTOJIbHUKOB,;
0) IPOTHBOIIOJIOKHBIE TPAHU MapauIesIeNnIe1a HIMEIOT OOIIy0 TOUKY;
B) IMaroHaJIM MapajuiesienuIea NepeceKaroTcs U TOUKOM MepecedeHust JeIATCs MOToJIaM.
A2. KonnuecTBo pebep mecTuyroiabHON MPU3MbI
a)18; 6)6; B)24; 1)12; ) l5.
A3.HauMeHblee Yucio rpaHei mpu3Mbl
a)3; 6)4; B)S; 1)6; mM)09.
A4. He siBnsieTcst npaBUIbHBIM MHOTOTPaHHUKOM
a) MpaBWIbHBIN TeTpadap; ©) MpaBWiIbHAs MPU3MA; B) MPABWIBHBIA J10€Ka3p; T') MpPaBUIbHBIN
OKTasp.

AS. BriGepute BepHOE yTBEp)KACHUE:
a) BI)IHyKJ'IBII\/'I MHOTI'OI'paHHUK HAa3bIBACTCA IMPAaBUIIbHBIM, €CJIM €T0 I'PaHU ABJIAIOTCA MPAaBUJIbHBIMU

MHOT'OYIroJIbHUKaM#1 C OJHHUM M TEM KC YHCJIOM CTOPOH U B Ka)KJIOﬁ BCPIIMHE MHOI'OI'paHHUKA

CXOJIUTCSI OJTHO U TO K€ YUCIIO pedep;
0) mpaBWIIbHAs TPEYToJbHAs MMPAMUIA U MIPABHIIBHBIN TETPadIp — 3TO OJIHO U TO XK€,
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B) IUIOMIAJb OOKOBOW IMOBEPXHOCTH MUPAMUABI PaBHA MPOU3BEACHUIO NEpPHMETpa OCHOBAaHHS Ha
BBICOTY.
A6. BricoTa 60KOBO# rpaHH MPaBUIIbHOM MUPaMU/IbI, IPOBEICHHAS U3 €€ BEPIIUHBI, HA3bIBACTCS

a) IMaroHayiplo; 0) MeAWaHOW; B) amoQeMOi.
A’7. JluaroHanb MHOTOTpaHHUKA — 3TO OTPE30K, COEAUHSFOLLUN

a) mo0Oble IBe BEpIIMHbI MHOTOTPaHHKKA; 0) IBE BEPIIMHBI, HE MPUHAJICKAIIME OJHOM IPaHu;

B) /IB€ BEpPLIMHBI, IPUHAUIEKALINE OJHON IPAHU.

Yposens B.
B8. Haiinute auaroHaiii mOpsiMOYrOJIbHOTO Mapajijieienureaa, €Cii CTOPOHBI €ro OCHOBaHHS 3
CM,
4 cM, a BbicOTa paBHa 10 cm.
Ypogsens C.

C9. B npaBuIbHOM YETBIPEXYTOJIBHOW MUPaMHUAEC CO CTOPOHOM OCHOBaHUA &8 M, OOKOBasi TpaHb
HaKJIOHEHa K TUJIOCKOCTH OCHOBaHUsl moja yriom 60 ° Haitaure:
a) BBICOTY NMHUpaMuAbl; 0) miomagb OOKOBOW MOBEPXHOCTH.
2 BapuaHT
YpoBensb A.
Al. Beibepute BepHOE yTBEpXKICHUE
a) TETpa’Ip COCTOMT U3 YETBIPEX MapalIeIorpaMMOB;
0) OTpe30K, COeTUHSIOMINI IPOTUBOIIOI0KHBIE BEPIINHBI TapalIeIeHIIEe/1a, HA3bIBACTCS €T
JMaroHaJbIo;
B) MapaJijIesIenuIe ] UMEeeT BCero MIeCTh pedep.
A2. KonndecTBo IrpaHeil MIECTUYTOILHON MPU3MBI
a)6; 0)8; B)10; 1)12; n)l6.
A3.HanmMeHsblee yuciio péoep MpU3Mbl
a)9; 0)8;, B)7, 1)6; n)S5.
A4. He sBnsieTcs npaBUIBHBIM MHOTOTPAaHHUKOM
a) MPaBWIBHBIN TeTpadp; 0) MPaBMILHBIA JO/IEKadAp; B) MPaBWIIbHAS MMPAMHIA; T) TPABUIHHBIN
OKTasIp.
AS. BriGepute BepHOE yTBEp)KACHUE:
a) MPaBUJIBHBIN J0JEKadP COCTOUT U3 BOCBMU MPABHIBHBIX TPEYTrOJIbHUKOB;
0) IpaBUWIBHBIN TETPAdAP COCTOMT U3 BOCHMU MPABHIBHBIX TPEYTOJIbHUKOB;
B) MPaBIIBHBIN OKTa’Ip COCTOUT U3 BOCHMH MPABUIIBHBIX TPEYTOJILHUKOB.
A6. Anlopema — 31O
a) BeICOTa TUpamMupl; 0) BeICOTa OOKOBOM ITpaHU MTUPAMUJbL;
B) BbICOTa OOKOBOM I'paHH MPAaBUIBHON MUPAMUJIBL.
A7. YceueHHas nHpamMu/ia HA3bIBACTCS MPABHILHOM, €CIH
a) ee OCHOBAHMSI — MPABUJIbHBIC MHOTOYTOJIbHHUKH;
0) OHa NOJTyYeHa CEYCHUEM TPABHIBHON ITMPAMUJIBI INIOCKOCTBIO, TAPaUICIbHON OCHOBAHHIO;
B) e OOKOBBIE IPAHU — MPSMOYTOJIbHHUKH.
Yposens B.
B8. Haiinute 60koBO€ peOpo MpaBUIBLHON UYETHIPEXYTOIBHOM, MUPAMHUIIBI, Y KOTOPOH CTOpPOHA
OocHOBaHus & M, a BeicoTa paBHa 10 Mm.
Ypogenn C.
C9. B npsimoyrofibHOM Napajijiejienuneie CTOPOHbI  OCHOBaHMS S M u 12 M, a quaroHainb
napasulesienuIie/la HakKJIOHEHAa K IUIOCKOCTH OCHOBaHMS moxa yriiom 30 0 Hatiqure:
a) BBICOTY Mapajuiesienumnena; O) miom@aab OOKOBOW MOBEPXHOCTH.

Kpurtepun onieHKN KOHTPOJIbHOM PpadoThI

3agaHus bannst IIpumeuanue
Al - A7 7 Kasxnprit npaBuibHBIN 0TBET 1 Gamn
B& 2 Kasxprit npaBuiibHBIN OTBET 2 Oaiia
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\ C9 \ 3 \ Kaxplil mpaBuiIbHbIN 0TBET 3 Oasa

MakcumanbHbIi 0ast 3a paboty — 12 6ajiioB

IIkana nepeBoaa 0a/1710B B 0OTMETKHU

OtmeTka YucJio 6a,1510B, He00X0AUMOE /LIS OJYYeHUs 0TMETKH
« 5» (OTIIMYHO) 12 -11
« 4» (xopouio) 10-9
« 3» (YyIOBIETBOPUTEIHHO) 8-7
« 2 « (HEeYy/IOBIIETBOPUTEIHHO) MeHee 7

OTBeThI K KOHTPOJILHOI padoTe

1 Bapuaunr 2 Bapuant
Al | B) 0)
A2 |a)l8 0) 8
A3 | B)S a)9
A4 | 0) B)
A5 |a) B)
A6 | B) B)
A7 |0) 0)
B8 |55m V132
co = 43 M ;S5 = 128 M - # 5 - 44?/5 2

KonTposbnasi padora Ne 14
IInomanu noBepxHoCTell Tes BpalleHHs.

Heab: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHUH OO0YyYaroIIMXCS.
1 BapuanT
YpoBensb A.
IToaTBEpAUTH WIIM OIIPOBEPTHYTH CIECAYIOIIMUE YTBEPXKIACHMUS.

Al.Ilpu BpamieHn# OpsIMOYTOJIbHUKA OKOJIO CTOPOHBI KaK OCH MOJYYaeM LIMIIMHJIP.

A2.0Tpe3KH, COEOUHSIONINE BEPIIMHY KOHYCa C TOUKAMH OKPY)KHOCTH OCHOBAHMSI HA3bIBAIOTCS
o0pa3yrmuMu KOoHYyca.

A3. OceBbIM CEUYECHHEM LWIMHIpA SBISETCA TPEYTOJbHUK.

Ad4. Beicota nunuHApa (MpsMoro) Oobire oOpas3yromei.

AS. Ilpwu BpameHuu NOoayKpyra BOKpYr — €ro IMaMeTpa Kak OCH MOJydaeTcs  Imap.

A6. [lnomanas mMOJHON MOBEPXHOCTH IUIMHAPA BEIYHCIsIeTCs o popmyne S =2z (r+h), tae r—

paauyc

IUAITUHIPA,I-BBICOTA IUITUHIPA.

Yposens B.

B7. Beicota nunmHIpa paBHa 4 M, pacCTOSIHUE MEXJIY OChIO LWJIMHIpA W IMapajuIeIbHON el
IJIOCKOCTBIO CEYEHHMS PaBHO 3 M, a IUIOMIaJb CeYeHUus 32 M. Hatigute mmomangs OOKOBOI
MOBEPXHOCTU LWJIMHAPA.

B8.Bricota xoHyca paBHa 12 M, a oOpasyromas 13 M. Haligute miomanps oceBOro cedeHus

KOHYyca.
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Yposens C.
C9.[1nomans cedyeHus, HE MPOXOMSIIETO YEpe3 LEHTp Iuapa, paBHa 167 M. Haiingure miomann
MOBEPXHOCTU IIIapa, €CJIM PacCCTOSIHUE OT IEHTpa Imapa 0 CEKYyIIeW IJIOCKOCTH PaBHO S
M.
2 BapuaHT
YpoBensb A.
[ToaTBEepAUTH WK OIPOBEPTHYTH CIACAYIOIINE YTBEPKIACHHUS.

Al.Ilpu BpaiieHu# NpsiMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT €r0 KaTeTa KakK OCH MOoJlydaeM KOHYC.

A2.0Tpe3kH, COEOUHSIONINE COOTBETCTBYIOIIME TOYKU OKPYKHOCTEH KpPYroB HAa3bIBAIOTCS
00pa3ylImUMH  IJIMHAPA.

A3. OceBbIM ceYEeHHEM KOHYcCa SIBJISIETCSL TIPSIMOYTOJIBHUK.

A4. BeicoTa KOHyca paBHa OOpa3yIOIICH.

AS. OTtpe3ok, COeUHSIONINHN JBE€ TOYKH IIAPOBOM MOBEPXHOCTH U MIPOXOASAIIMNA Yyepe3 LIEHTP IIapa,

Ha3bIBAETCSI IUaMETPOM Il1apa.
A6. Bce obpaszyroniyie HUITUHAPUIECKOW MOBEPXHOCTH MapalljieNIbHbl IPYr APYTY.

Yposens B.
B7. [lnommags GOKOBOM IIOBEPXHOCTH IUIMHApPA paBHAa 60T M>, a PaguyC OCHOBAHHS 5 M.
Haiinure
JUIMHY 00pasylouieil HuInHIpa.
B8.Pamnyc ocHoBaHus KoOHyca paBeH 12 M, a oOpasytomas 13 m. Haiigure mmomanb 0ceBOTo
CEUeHHUs KOHYca.
Ypogens C.
C9.Panuyc cdepol paBeH 13 M, a paccTtosHue OT €€ LIEHTpa A0 CEKyLIel IIOCKOCTH PaBHO 5
M.
Hailingute amuHy OKpY)XHOCTH cedeHHs chephl.
Kputepuu onieHKH KOHTPOJILHOH PadoThI

3agaHus banasr IIpumeuanue
Al - A6 6 Kaxaplit npaBuiIbHBIN oTBET 1 Gann
B7 - B8 4 Kaxapiii mpaBuibHBIN OTBET 2 Oasia
C9 3 Kasxnprit mpaBuiibHBIN OTBET 3 Oayuia

MakcumanbHbIi 0asut 3a paboty — 13 0asiioB

IIkana nepeBoaa 0a/1710B B OTMETKHU

Otmerka Yucso 6215108, HE0OX0AMMOE 1JIsl MOJYYCHHS OTMETKH
« 5» (OTIMYHO) 13-12
« 4» (xopo1io) 11-10
« 3» (y1OBJIETBOPUTEIIHHO) 9-8
« 2 « (HEeY/IOBIIETBOPUTEIHHO) MeHee 8

OTBeTbI K KOHTPOJIbHOIT paGoTe

1 Bapuanr 2 Bapuant
Al | ma na
A2 | nma na
A3 | nma HET
A4 | mer HEeT
A5 |ma na

45



A6 | mer na
B7 |40mwm° 6 M
B8 | 60 m” 60 M
C9 [161n ™’ 241 W

KonTpoubnasi padora Ne 15
O0BbEMBI MHOTOTPAHHUKOB.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH 00yYaroImuxcs.

YpoBensb A.
Al. Kakoii He MOXeT ObITh ITpu3Ma’?
A. Ilpsamoii; b. Haknonnoii;  B. IIpaBunbHOI; I'. YceuenHnoi.
A2. Kakas ¢hopMyiia ucronb3yeTcsi Uil BBIYHCIeHUs: o0beMa npu3Msbl, rae R — paguyc ocHoBaHus,
H — BrICcOTA:
A. %SOC”H; B. 7 *H; B. S, H; I. %H(swl + /S8, )
A3. HazoBure, kakas Gpurypa He SBISICTCS TPABIIBHBIM MHOTOTPAHHUKOM.
A. Ky0; b. Honekasp; B. Oxrasap; I'. [Tapamnenenunen.
Ad4. Pebpo kyOa paBHO 2 cM. Berauciure cymMy JUTHH BCex pedep Kyoa.
A. 24 cwm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. TInomaas rpanu Kyba paBHa 16 cm 2 . BBIUKMCIIHTE €ro 00BEM.
A. 24 cm’; b. 48 cm*; B. 56 cm?; [.64cm°.

A6. CyiecTByeT JiM IpU3Ma, Y KOTOPOU TOJIKO 0JTHO OOKOBOE peOpo MEPNEeHIUKYIIPHO OCHOBAHUIO?
A. Ha; b. Her.
Yposens B.

B7. U3 BepmunbiBkBanpata ABCDco cTopoHO 6 CM K €ro IUIOCKOCTU MPOBEAEH
nepnenaukynsap BK. Haiigure o0véMm mupamuabl, ecnu AK= 10 cwm.

B8.OCHOBAaHMEM MPHU3MBI SIBISETCS NPSAMOYTONBHBI — TPEYrOABHHK ¢ OCTpbiM yrmom 60° u
KaTeToM,
MpWIeKalluM K 3TOMY yIily, paBHbIM 9 cM. Beicota mpusmsl paBHa 10 cm. Haiigure:
a) 00bEM TPU3MBI,
0) riouiaab MOJHOW MOBEPXHOCTU MPHU3MBI.

Ypogens C.
C9. Haiinute 00beM MHOTOTpaHHUKA, U300paXEHHOTO HA PUCYHKE

(Bce ABYrpaHHBIE YIJIbl MHOTOIPAaHHUKA MIPSIMbIE).

2 BapuaHT

Yposens A.

Al. IIpsMoyroapHbIN napajuIeNIeuIe — 3TO
A. IMupamuna; b. Ilpuzma; B. Oxrasgp; I'. Terpasap.

A2. O6beM nupaMubl onpeaensercs mno gopmysne, rae S,,, - MWomaas ocHoBanus, H — BbicoTa,
R —pannyc.
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A. %SOCHH; B. é;z °H; B. S,..H; T %7[ °H.
A3. Anodema — 310
A. O6pa3zyromas muuHApa;  b. Beicora koHyca; B. BricoTa 60K0BO# rpaHy TUpamMuIbl;

I'. BeicoTa yceueHHOro KOoHyca.
Ad4. VIzamepeHus NpsMOyroabHOTO apaijiesienune a paBHbl 2 cM, 3 cM B 5 cM. Beraucnute ero oobem.

A.30cm’ B 15cM’; B.20cm?;  T.25cm’.
AS. Pebpo kyb6a paBHO 2 cM. BeruuciuTe miioma s moBepXHOCTH Kyoa.

A. 12 cem?; B.24 cm?; B. 16 cm?; .18 cm’.
A6. CymectByer i1 npusma, umeromas 20 pedep?

A. Ha; b. Her.

Yposens B.

B7. OcHoBanue mnpsMONM MpU3MBl - MPSAMOYTOJbHBIH  TPEYroJbHUK C KaTeToM S5 CM U
TUIIOTEHY301

13 cm. Beicota mpusmbel paBHa 10 cm. Haiinure 00bEM NpU3MBL.

B8.B mpaBuibHON 4eThIPEXYTOJIbHOW mHpamuie OOKOBbIE TI'PaHU HAKJIOHEHBI K
IIOCKOCTH OcHOBamms mox yriaom 30°, a ocHoBamme pasHo 6 cM. Haiinure:
a) 00BEM THUpPAMUJIBL;
0) riouiab MOJHOW MOBEPXHOCTU MHUPAMUJIBIL.
Yposens C.
C9.Haiinute 00b€M MHOTOTPaHHUKA, H300paKEHHOTO HA PUCYHKE
(Bce IByrpaHHbIC yTIIbl IPSIMBIE).
Kpurepun ouieHKH KOHTPOJIbHOH PadoThl !

3agaHus banasr IIpumeuanue
Al — A6 6 Kaxaplit npaBuiIbHBIN oTBET 1 Gain
B7,B8,C9 9 Kasxnprit mpaBmiibHBIN OTBET 3 Oayuia

MakcumanbHbIi 0ast 3a padoty — 15 6assioB

IIkana nepeBoaa 0a/1710B B OTMETKHU

OtMmeTka Yucso 6a,1510B, He00X0AMMOE 1JIsl OJYUEeHHUS OTMETKHU
« 5» (OTAMYHO) 15-14
« 4» (xopo1io) 13-12
« 3» (yIOBIETBOPUTEIHHO) 11-10
« 2 « (HEYAOBIETBOPUTEIILHO) meHee 10

OTBeTbl K KOHTPOJIbHOI padoTe

1 Bapunanr 2 Bapuant
Al |r o
A2 | B a
A3 |r B
A4 |a a
A5 6 0
A6 |0 0
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B7 |96 cv’ 300 cm®

B8 ) 4053 cM®; 6)171/3 +270 em?; a) 123 ev’; 6) 243 + 36 e’
co 8 56

KonTpoabnas padora Ne 16
O0BbEMbI Tes1 BpalieHusl.

Heab: mpoBepka 3HAHUN M MPAKTHYECKUX YMEHUN OOYYarOIIUXCS.

YpoBens A.
Al. Cdepa sBrseTcs MOBEpXHOCTHIO:
A) KoHyCa; 0) YCEUEHHOTO KOHYCa; B) IMJIMHJpA; T) IIapa.

A2.M3meHuTCs 1 00bEM LIMIUHAPA, €CIIM TUAMETP €ro OCHOBAHMS YBENUYHUTHh B 2 pa3za, a BBICOTY
YMEHBIIUTH B 4 paza?
A3. 13 kakux Tel COCTOUT Tello, MOJIYyYSHHOE BpallleHHeM paBHOOEAPEHHON Tpameuud BOKPYT
0O0JIBIIIET0 OCHOBAHUS?
A4. O06bEM mummHapa paBeH 12 oM. Yemy paBeH 00bEM KOHYCA, KOTOPBI UMEET TaKOe e OCHOBAHHE
Y TaKyIo K€ BBICOTY, KaK U JAHHBIA HUIUHADP?
AS. Halimute 00bEM IUIMHAPA ¢ BBICOTOM, PaBHON 3 CM U AMAMETPOM OCHOBAHUS — 6 CM.
a) 27m cM’; 6) 9 eM’; B) 36w oM, 1) 187 e 1) 547 e’

A6. unuuap BoucaH B NpAMOYIOJIbHBINA Napajuienenunea. Paguyc ocHoBaHUS M BBICOTA LUIMHIpA
paBHbI 6. HalimuTe 00bEM napaienenumnesa.
Yposens B.

B7. B mape Ha paccTossHUU 3 CM OT IIEHTpa MPOBEAEHO CEYEHHUE, Paauyc KOTOporo 4 cm.
Haiinure o0béM 1mapa.

B8.IIpssMOyrosbHBII TPEyrojJbHUK € TUIOTEHY30M 13 cM Bpamaercss BOKPYI OCH, cOAepiKaluen
kater uHOM 5 cM.  Haitaure 0O0BEM MOTYyYEHHOTO KOHYCa W IUIOMIAJb €ro IOJHOU

ITOBCPXHOCTH.

Yposens C.

C9. Haiigute o6bem V uactu LWIMH]Ipa, N300paKeHHON Ha PUCYHKE. ,2

2 BapuaHT

—

Yposens A. \x::
Al. Cdepa 1 IOCKOCTh HE MOTYT UMETh:

A) oniHy 00ITYyIO TOUKY; 0) HM OJTHOM OOIIEl TOUKH; B) IBE OOIINE TOYKH; T) MHOTO OOIIHUX
TOYEK.

A2.Bo CcKOIIBKO pa3 yBeIUYUTCS 00bEM KPYroBOTro KOHYCa, €CJIM BBICOTY YBEJIMUYUTH B 3 pasa.
A3. V3 Kakux TeJ COCTOMUT TEJOo, MOJTYYEHHOE BpallleHHeM paBHOOEAPEHHON Tpameuuud BOKPYT
MEHBUIETO OCHOBAHHUA?
Ad. [lunmuHIp ¥ KOHYC MMEIOT o0Iliee OCHOBaHWE W BHICOTY. HailiguTe 00beM KOHyca, ecliu 00bheM
nuiIMHapa paseH 120 oM.
AS. Bricora konyca 3 cM, oOpasyromas 5 cm. Haitaute ero oobem.
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a)27n oM 0) 9n oM’ B) 167 oM’ r) 18w oM n) S4n oM.

A6. ununap BoucaH B IPAMOYTOJIbHBIN Napajuienenunesn. Paauyc ocHoBaHUS U BbICOTA LUIMHIpA
paBHbI 5. Halimute 00bEM napauienenumnesa.

Yposens B.

B7. B miape Ha paccTosiHUM 8 CM OT LEHTpa MPOBEIACHO
Haiigure 00BEM mapa.

CeueHue, paaumyc KOToporo 6 cwm.

B8.Ilunuaap oOpa3oBaH BpalleHHEM INPSIMOYTOJIbBHUKA C JUMAroHajbl0 5 CM BOKPYT CTOpPOHBI
JUTAHOMN
3 cwm. Haiimute 00BbEM IMIMHApPA W IUIOMIAJL MOJHOW €ro MOBEPXHOCTH.

Ypogens C.
C9.Haiigute 06beM V yacTu nuiuHApa, n300paskeHHOM Ha PUCYHKE.

Kpurepun onieHkn KOHTPOJILHOH PadoThI

3anaHus basnbl ITpumeuanue
Al - A6 6 Kasxprit npaBuibHBIN 0TBET 1 Oamn
B7,B8,C9 9 Kasxprit mpaBuiibHBIN OTBET 3 Oasia

MaxkcumanbHbli 0ani 3a padoty — 15 6ajioB

IlIxana nepeBoaa 0a/1710B B 0OTMETKHU

Otmerka Yucso 62,5108, HEOOXO0AMMOE 1JIsl MOJYYCHHS OTMETKH
« 5» (OTIIMYHO) 15-14
« 4» (xoporo) 13-12
« 3» (yIOBIETBOPUTEIHHO) 11-10
« 2 « (HEeYZIOBJIETBOPUTEIBHO) meHee 10

OTBeTbl K KOHTPOJILHOI padoTe

1 Bapuanr 2 Bapuant
Al |1 B
A2 | HE U3MEHHTCS B 3 pa3a yBEJIMYHTCS
A3 | U3 ABYX KOHYCOB M IIMJIMH]IpA 13 JIByX KOHYCOB U LUJIMHpA
A4 |4 407
A5 PRimem’ 167
A6 | 864 500
B7 STOO 7 em’ 4000 oM
B8 [240m cM’;300m cm’; 48m cv’; 56m eM’;
C9 |13,5n 8n

KonTposbnasi padora Ne 17
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Koopaunatel B mpocrpancTBe. [lelicTBHS HaJ BEeKTOPaMHM.
Heab: mpoBepka 3HAHUN M MPAKTHYECKUX YMEHUN OOYYarOIIUXCS.

1 BapuanT
YpoBensb A.
3anoJHUTE NMPOMYCKH.
1. BeKTOpOM Ha IJIOCKOCTH Ha3bIBAETCH ...

2. Bektop n3obpaxaercs ...
3. MoayneM BeKTOpa Ha3bIBaETCA ...
4. JIBa BEKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS IPOTUBOIIOI0XKHO HAIIPABJIEHHBIMHU, €CIIH ...
5. IIpy yMHOKE€HHH BEKTOPA HA YUCIIO ...
6. JIBa BEKTOpa CUMUTAIOTCS PABHBIMU, €CIIH ...
7.HyneBoil BEKTOp KOJUIMHEAPEH ........ BEKTOPY.
Yposens B.
8. HalimuTe KOOpIMHATHI BEKTOPa 2 eom A(5;-1;3)m B(2;-2:4).

9.JlaHBI BEKTOPBI 7 {3; , -2} n—{1;4 —3}. Haiinure

10.Janer Touku A (0;0;2) uB (1;1;-2). Ha ocu OV wnaiinure Touky M ( 0; y; 0),
PaBHOYJTAIEHHYIO OT
touek A u B.Touka O — Hauano KOOpAUHAT.

S 5|
2b £

Yposens C.
11. SBAsirOTCA M BEKTOPHI 2 u o KOLTUHEAPHBIMY,  eCIH A(5;-1;3) ,B(2;-2;4),C(3;1; -
2),E(6;1;1)?

YpoBensb A.

3anoJHUTE NMPOMYCKH.
. BEKTOpOM B IpOCTpaHCTBE HA3BIBAETCH ...

. Bektop o60o3Hauaertcs ...

. [InuHOI BekTOpa Ha3bIBaeTCA ...

1
2
3
4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS OJJMHAKOBO HAINPABIEHHBIMU, €CIIH ...
5. Jlns Toro, 94TOOBI CIOXKHUTH J1BA BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOPOM Ha3bIBAETCH ...

7. J1Ba BeKTOpa HA3bIBAIOTCS KOJUIMHEAPHBIMHU, €CIIH ...

Yposens B.

8.Haiinute koopauHATHI BEKTOpa—*,eCIIN C(6;3;-2) u D(2;4;-5).

9.JlaHbI BEKTOPEI = f5;—1;2} u 7 {3;2; —4} HaﬁﬂnTe‘—:»_ ﬁ‘
[ £

10.{anbr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ wnaiinute touky M ( 0; 0; z),
PaBHOYIAIIEHHYIO
oT Touek A u B.Touka O — HauaJi0 KOOpAUHAT.
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Yposens C.

11. SIBnstroTCS TM BEKTOPBI T Wy KOLTUNEADHBLMU, CCTTH C(5;-1;3) ,M(2;-2;4), A(1;-2;3)u B(-5;-
4;5)?

Kpurepun ouieHKH KOHTPOJIbHOH PadoThl

Samanus baner [Ipumeuanue
1-7 7 Kaxapiii mpaBriIbHBIN OTBET 1 Gan
-10 6 Kasxprit mpaBuiIbHBIN OTBET 2 Oasuia
11 3 Kaxip1ii mpaBuiIbHBIN oTBeT 3 Oana

MaxkcuManbpHbIN O6aut 3a padboty — 16 OasLioB

IIkana nepeBoaa 6a/1710B B OTMETKH

OtmeTka Yucso 62,5108, He00X0AMMOE /ISl OJYYEeHHUS OTMETKHU
« 5» (OTIIMYHO) 16 - 15
« 4» (xopouio) 14 -13
« 3» (YIOBIIETBOPUTEIIHHO) 12-10
« 2 « (Hey1OBIETBOPUTEIIHHO) meHee 10

OTBeThI K KOHTPOJILHOI padoTe

1 Bapuanr 2 Bapuant
1 HaNpaBJICHHBIH OTPE30K HAIPABJICHHBIA OTPE30K
2 |a—> a,—>
3 | nmHa BeKTOpa JUIMHA OTpe3Ka
4 | KOJUIMHEAPHBI M WX HATIPABJICHUS HE UX HaIlpaBJICHUs COBIAAIOT
COBIMAJAIOT
5 [HaOTO YHCIIO YMHOKAIOTCS KOOP/IHHATEI CJIOKHTh UX KOOPAUHATHI
BEKTOpa
| OHW COHANPABICHB M MX JUIMHBI PABHBL | BEKTOP, y KOTOPOTO HAYATO H KOHEN
COBMAJAIOT
7 1oooMy OHM JIe)KAT Ha MapajielbHbIX UM Ha OJHON
IpsAMOi
8 |4B=—-i— 1 CD= - k1;—
9 [2b-c=%- - ,:FZb —c‘: 130 a—'b=- ;- %;lO;l:a— 'bl= 126
10 M(0; 1;0) M (0; 0; -1)
11 |He KOJJTMHEApHbI KOJIJTHHEAPHBI

5.Texkymmii KOHTPOJIb B (h)OpMe HCCIeI0BATEILCKUX PadoT

[Ipumenenue Takoil (opMbl KOHTPOJISI, KaK HCCIEAOBATEIbCKUE PA0OTHI CTYCHTOB, B
00Oy4eHHH MaTEeMaTUKE MO3BOJISIET COPMUPOBAThH Y yUHAIIUXCS MPEICTABICHUE O TOM,
4TO MOJENb CO3JAaeTCsl IyTEM YOPOLIEHMs SBJICHUS, BBIACIECHUA HaubOosee
CYLIECTBEHHBIX €ro cBOMCTB. KOHKpeTHbIE nMpuMepbl yOexk1atoT ydaluxcs B TOM, YTO
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MMEHHO aOCTpPakTHOCTh MaTeMaTUKH I[O3BOJIIET OJHU U T€ K€ MaTeMaTHYeCKHe
MNOHATUS TPUMEHATh K HM3YUYCHHUIO CaMBIX Pa3HOOOpa3HBIX MO CBOEMY COJEPKAHUIO
ABJICHUM. Y HHUX BbIpaOaTHIBAETCS CO3HAHUE TOrO, YTO YE€M TOYHEE OTpakaer
MaTeMaTU4yeckass MoOJieJb H3y4aeMblii O0OBEKT, TeM OoJibllie  BO3MOXKHOCTEH
UCIIOJIb30BaTh TOJNyUYECHHbIE 3HAHUS ISl MPAKTUKU, I KU3HH. CUCTEMaTHYECKOe
UCIIOJIb30BAaHUE METOJIa MCCIIEOBATEIbCKUX PadOT CIOCOOCTBYET TOMY, UTO ydeOHas
JESTENBHOCTh yUYalllUXCsl MPUOOpEeTaeT TBOPUECKHUM XapaKTep, a YCBOCHUE MaTepuasa
CTAHOBUTCS 00JIE€ CO3HATEIbHBIM U AKTHBHBIM.

Kpome Toro, Takas (¢opMa KOHTPOJIA TO3BOJIAET peaju30BaTh  MPUHIIMI
UHANBUAyaIU3alid OOydYeHHUs, a TaKXkKe CIOCOOCTBYET pa3BUTHUIO TBOPYECKUX
CIIOCOOHOCTEM CTYJEHTOB.

HccnenoBarenbekue ITPOEKTHI CTYJIEHTBI BBINIOJIHSAIOT CaMOCTOSITEIIbHO
(MHAUBHUIYATbHO WJIM TIO TpynnaM), COrJacHO TpeOOBaHUSIM K COJEPKaHUIO U
o(pOpMJICHUIO, TIPUHITHIM B YYEOHOM 3aBEJACHHUM. Y4YalllMiiCsl BIpaBe BHIOPATH TEMY
HCCIIEIOBATENbCKOM pabOThl CaMOCTOATENBHO, MCXOASl U3 MPEMJIOKEHHOTO IMEpEeyHs.
[IpenonaBarenb, B JAHHOM CJIy4ae, BHICTYIIAET B pOJIM KOHCYIbTaHTa. [loaroToBieHHbIE
paboThl CTYAEHTHI 3AlMINAIOT HA 3a4€THOM 3aHSATUM W/WIM CHAIOT B MHUCHMEHHOMN
dopme. Ilpu BHICTaBICHUM OIICHKU YUYHUTBHIBAETCS COJEpkKaHue, odopmiieHHEe U
npeseHTauus padotsl. MccnenoBarensckas paboTa OLEHMBAETCS MO MATHOAIIBHOM
cucteMme. Pe3ynbTarhl KOHTPOJISI MPU3ZHAKOTCS IOJIOKUTEIbHBIMA B Clly4ae, €Clu
0Oy4YaronIuiics MOJy4YrIT OTMETKY HE HUXKE yJIOBJIETBOPHUTEIILHOM.

5.3.1. IlepeyeHs TeM HccIeA0BATEIBCKUX PA0OT M0 y4eOHBIM pa3aeam

= JJIeMeHTbI TEOPUH BEPOSTHOCTEM. JJIEMEHTbI MATEMATHYECKON CTATUCTUKH
1. UccnenoBanue aemorpauyeckoi CUTyallud HACEIEHHBIX MYHKTOB PECITYOINKY;
2. HccrnenoBaHrne COOTBETCTBHUS KJIACCHUECKOIO M CTATHCTUYECKOIO OIPENENICHUs
BEPOSITHOCTH;
3. AHanu3 poxAaEMOCTH 10 TEHACPHOMY MPU3HAKY.
* (OCHOBBI TPHTOHOMETPHUH
1. UccnenoBanue rpaduka u CBOMCTB GYyHKIUU y = 08X
2. HccnenoBanue rpaduka U CBOMCTB (QYHKIIUU y = iinx ;
3. HccnenoBanue rpaduka U CBOUCTB QYHKIIMHU y = gx;
4. WccnenoBanue rpaduka u CBOUCTB QYHKINH y = gx.
* HavaJjia MaTeMaTH4eCKOr0 aHAJIN3a
1. UccnenoBanue PyHKIIUU U IOCTpOEHUE IrpaduKa;
2. Bpluucnenue mioniaaei miockux (GUryp ¢ moMoIIbio ONpeIeICHHOT0 HHTErpaa;
3. Briuucienue o0beMOB Tell BpalleHUs ¢ TOMOIIBIO OMPEIeIEHHOT0 HHTErpaa;
* [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE
1. BzanmHOe pacnoyioKeHUE NPSIMbIX B IPOCTPAHCTBE;
2. Ilpob6nema V noctynara;
3. TI'eomerpus EBknuna.
* MHOrorpaHHUKHU
1. WzroToBneHue pa3BEpTOK U MOJENEH pPa3TUYHBIX MHOTOTPAHHHUKOB;
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2. MHOrorpaHHUKHU B apXUTEKTYpE HAIIETO rOpojia;

3. IlpaBunpHBIE MHOTOTPAHHUKY HA KapTHUHAX BEJIUKUX XYJI0KHUKOB;

4. IlpaBUIbHBIE MHOTOITPAHHUKH B IPUPO/IE;

5. IlpaBunbpHBIE MHOTOTPAHHUKHU B APXUTEKTYPE U CTPOUTEIBCTBE.
* KoopauHaTbl 1 BeKTOPbI

1. TIpeoOpa3oBaHMs TUIOCKOCTH B MIPOCTPAHCTBE;

2. CumMmmeTpus BOKPYT Hac;

3. IlapaiutenbHOE TPOEKTUPOBAHHUE;

4. 30510TO€ CEUCHHUE.
* Teja U NOBEPXHOCTH BPALICHUS

1. HW3zroroBnenue Moaenen Tel BpalleHus;

2. Konunueckune ceyeHus 1 uX IPUMEHEHHUE B TEXHUKE;

3. Breruncrienue miomaau mNoBepXHOCTH CIOKHBIX TEJ.

6. 3agaHus 1711 UTOrOBOT0 KOHTPOJIs (IK3aMeH)
1. O0mue 1MoJ10KEeHUA

dopmoii aTTecTalMy MO JIUCIMIUIMHE SIBISETCS dk3aMmeH. MToroMm skzamerna
SBJISIETCSI OIEHKA 3HAHWW U YMEHHM 00y4aromerocs: mo niATHOauTbHOMN IIKaJIe.

Ix3amen TPOBOUTCS B (hOpMe BBHITIOJIHEHUS 33JlaHUil Ha 0aze o0pa3oBaTeIbHOM
OpraHu3alluu.
YcaoBus npoBeieHUs IK3aMeHa
Ix3amen IPOBOAUTCS T10 TPYIITIAM.
KonnuectBo BapuanTOB 3amanus - 30.
3agaHusi TMpeayCMaTpUBAIOT OJHOBPEMEHHYIO MIPOBEPKY  YCBOCHHBIX 3HAaHUU U
OCBOCHHBIX yMEHHUW MO BceM  TeMaM TmporpamMmbl. OTBETHl MPEIOCTABIISIOTCS
MUCbMEHHO.
Bpemsi BoinosiHeHust 3aganus - 4 yaca
OO6opynoBanme: Oymara, pydyka, KapaHJall, JIMHEWKA, BAPUAHT 3aJIaHUs], CTIPABOYHAS
JIUTEpaTypa, MUKPOKAIBKYIISITOP.

2. KonTpoabHo-oueHouHble MaTepuajbl (KOM)

NucTpykuus 1 00y4YAKIIMXCH 10 BBINMOJHEHUIO 3K3AMEHALIMOHHOM padoThI
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Ha BeImosiHeHNe MUCHhMEHHON AK3aMEHAIMOHHOW pabOoThl IO MaTeMaTHKE JaeTcs 4
acTpoHOMHYeCcKHX yaca (240 MUHYT).

DK3aMeHaIMOHHAsE padoTa COCTOUT U3 lyacTu.

[Tpu BBITOTHEHUM OOJIBITUHCTBA 3aaHUI TPEOYETCs MPEICTABUTh X0 PEIICHUS

U yKa3aTb IIOJYYEHHbId OTBET. TOJNBKO B HECKOJBKMX 3aJaHUAX JOCTAaTOYHO
NPEICTaBUTh OTBET. 3a MPABUIHLHOE BBIMOJHEHHUE JI000TO 3aaHUs Bbl MOJTyYaeTe OANH
O6ay. Ecnu BB IpHBOIWTE HEBEPHOE pEIICHUE, HEBEPHBIM OTBET WM HE MPUBOIUTE
HUKAKOT0 OTBeTa, noy4yaete 0 6aioB 3a 3a1aHue.
[Ipu BbIMONIHEHUU JIFOOOTO 3aJaHUsSI HEOOXOJIUMO MOAPOOHO OMHUCATh XOJ PEUICHUS U
JaTh OTBET.

baibl, osiy4eHHBIE 32 BCE BBINIOJIHEHHBIE 33JaHUsL, CYMMHPYIOTCS.

[TocTapaiiTech MpPaBUIBLHO BBINOJIHUTH KaK MOXKHO OOJIbIIE 3aJlaHUi M HAOpaTh Kak
MO>KHO 0OJIbIIIE OAIIIIOB.

llepeo nauanom pabomul BHUMAMENbHO 03HAKOMbIMECH CO WKALOU nepesooa 6aios
6 ommemKu u obOpamume SHUMAHUe, YMO HA4YUHaAmMb pabomy caedyem C 3A0AHULL

00s3amenbHOol Yacmu.

LlIxana nepesooda 6an1106 6 ommemKu no NAMUOANTLHOU cUCeMe

Yucno 6anynoB, HEOOXOAUMOE JUIsl TOTYYEHUSI OTMETKHU

OTmerka
6.1
8-14
«3» (YIOBIETBOPUTEIHHO)
15-21
«4» (xoporro)
6onee 21
«5» (OTINYHO)
Kpurepun ommodox
Bua ommoxku Hmeronmecs Hex04YeThI
['pybas ommbOKa Hesnanue ywamumucs ¢opmyn, MpaBuil, OCHOBHBIX CBOMCTB,

TEOPEM W HEYMEHHE UX IPUMEHATH, HE3HAHHE IPUEMOB
pelieHusi 3ajad, paccMaTpPUBAaEMBIX B Y4YEOHBIX pasjenax
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JUCIUIUIMHEI, a TaK)Ke€ BBIYHCIMTEIbHEIC OIIMOKHU, €CIM OHU
HE SIBISIOTCA ONUCKOU

Herpy0as ommoOka [lotepst KOpHS WM COXpPaHEHHE B OTBETE IOCTOPOHHETO
KOpHS; oTOpachiBaHHe 0e3 OOBSICHEHWH OJHOTO W3 HHUX U
paBHO3HAYHBIC UM

Henouer HepaunonansHoe penieHue, ONMUMCKH, HENOCTATOYHOCTH WIIU
OTCYTCTBHE MOSICHEHHI, 000CHOBAHUI B PEIICHUSIX

7.2. TeKCT pacyeTHBIX 3aJaHUIl py0esKHOr0 KOHTPOJIsi BapuaHThl dK3aMeHa)

1 BapuaHT
1. Pemmute norapudmuueckoe ypasHenue :log, (x+3) =log, (3x-17)
e 1
2. Pemmnth 1OKa3aTENbHOE HEPABEHCTBO: 9" < -,
3
3.Pemnth uppanvoHaibHoe ypaBHeHue:  V54—3x = -
J2
4.PelinTh TPUTOHOMETPUYECKOE YpaBHEHUE: COS3x = >
2x—
<4
5.Pemnth HEPAaBEHCTBO METOJIOM UHTEPBAJIOB:  x + }
6.Haiitu Mmoayns komIuiekcHoro uucna:  Z = 5+ 2%
7.HaiiTi npou3BeICHUE KOMIUIEKCHBIX uncell: Z =3%i—) u Z =3i+)

8.HaiiTu KopHH ypaBHeHus: 6x° + i4=)
5

9.Haiiti IpOM3BOHYIO IpOOH: = ——
sinx

10. HaiiT ipon3BOJIHYIO TPOHM3BEACHUS: Y = (COSx +sinx)-e”

11.HaiiT mpOU3BOIHYIO CIOKHOK QyHKIMM: ¥ = n(x” + ix+ )

12.Haiitu Hambonbuiee 3HaueHHe GyHKIMHM Y = 2x° — )0 Ha oTpeske [-4;0]

13. HaifTn Touky MuHEMyMa OQYHKIMH Y= - x° + 33x° — 80x+ 5

14.Bpruncnanth NOpuOMMKEHHOE 3HAUYEHHME KOpHS, NpuUMeHss nuddepeHnuan: \/ﬁ
15.BpluMcanTh 3HAY€HUE NPOM3BOJHOM B TOUKE X =7  (QYHKIUH Y = 5— >COSX

16.BeruncnuTh HeonpeaeneHHbIM UHTETpal: I 2e* —H)dx

. . 1
17. Beruncnuts miomaab (GUrypbl, OrpaHH4eHHON JIMHUAMU: Tapabosiol y = i > u oceio OX.

18. CkopocTh JBWXKEHHS Tela 3ajaHa ypaBHeHueM V(¢)= 2¢— . Haiitu nyts, npoiiieHHbIH
TEJIOM 3a 3 C. OT HaJajia IBVKECHHUS.

19.Bpruncnuth onpeaeneHHblil HHTerpa: F3x2dx
-1

20 OceBbIM CE€YEHHEM IUIMHJpA SBIAETCS KBaApaT, JUAroHajdb KOTOPOTO 82 cu. Haiitn o6bem
UUATTUHAPA.

2]1. CropoHa  OCHOBaHHS TNPAaBUIBHOM YETHIPEXYTOJIBHONW IHUpPaMHJIbI V2

6okoBoe pedbpo SM. Haiftu BelcOTY mHpaMubl.

22. Pemnth ypaBHEHUE
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2 3

=27
el

—4 x

23. Bekropsl 3agansl koopauHaTtamu a{l; 7; -9}, b{-8; 4;2}. Haiitu ckamsapHoe mpousBeacHUE
BEKTOPOB.

2 BapuaHT

1. Pemnte norapudmuueckoe HepaBeHCTBO :log, (4 — !x) = -
2

| 1
2. PemmTh TOKa3aTeNbHOE ypaBHEHHE: (=) =-,
2 3
10 1
3.Pemmth uppalvoHalbHOE YpaBHEHUE: —_—= -
4x-16 6
. 1
4.PelinTh TPUrOHOMETPUYECKOE YpAaBHEHUE:  Sin2x = 3
_ )
X—tg,
5.Pemmths HEPaBEHCTBO METOJIOM UHTEPBAJIOB:  3x —
6.Haiitu Mmonyns KoMIUIeKCHOTO yncna: 72 =7 —
7.HaiiTu 1npou3BeJCHHE KOMIUIEKCHBIX uucen: Z = i+ u 7Z =1l-
8.Haiitu kopuu ypaBHeHms: x° + 5=
9 Hait 6w v 2083x
.Haiitu npousBoanyto apodu: y = o

10. HaifTi TpOM3BOMHYIO MPOM3BENCHHUA: y = sinx— lcosx)-x’
11.HaiiT HpOM3BOAHYIO CTOKHOH QYHKIMH: Y = 20S(X° + X+ )
12.HaiiTn HamMeHbIlee 3HA4YeHWE (YHKIMH y=x — ) x + 2x+ 0 Ha ortpeske [0 ;3]
13. Haiitu Touky makcumyma (ymkmua y =e* (x> — 'x+ 3)
14.Berurcnuth NpUOIMKEHHOE 3HAYeHHE KOpHs, nmpuMeHss aunddepenuunan: 4/81,54
15.BpluncnuTh 3HaYeHWEe TPOU3BOMHONM B TOYKe X =) OGyHKOUH Yy = le' + kx
16.BeruncnuTh HeonpeaeaeHHbIM UHTETpal: _[ 7+ ¢)dx
17. BeraucnuTs mnomazs GUrypsl, OrpaHHueHHOH TMHUAMHE: TTapabomoil y = +— o

n ocer0 OX

18. CxopocTh ~ [BMKeHHs Tela 3ajaHa ypaBHeHueM v(t)=t> + i. Haiitu myTs, npoiimeHHbIit
TEJIOM 32 2 C. OT Hayajla ABW)KECHHUS.

y s4
19.Beraucnuts onpeesneHHblii MHTErpai: _[2 —dx
X

0 .
20. O6pasyromas koHyca [/2cm, COCTaBIsI€T ¢ IUTOCKOCThIO ocHoBaHusi yroia 30° . Haiitu o6beM
KOHYycCa

21. OcHoBaHME MUpPaMUJIBl — IPSIMOYTOJIBHUK cO cTopoHaMu 6¢cM U 8 cm. Kaxknoe 6okoBoe peOpo
13cm. Haiitu BBICOTY IpamMHIbL.
22. PemuTh ypaBHEHHE:
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4 8
5 5
23. Bekropsl 3amanbl koopauHaTtamu af{l; 6; -9}, b{-8; 2 ;2}. Haiitu ckamsipHOe mpousBeacHUE
BEKTOPOB

)

3 BapuaHT
1. Pemute norapudmuueckoe ypaBHenue :log, (6-x) =5

5 1
2. Pemmnth moOKa3aTENbHOE HEPABEHCTBO: 4*77 < 3’
3.Pemnth uppalvoHaIbHOE YpaBHEHUE: V21-40= -

4.PelinTh TPUrOHOMETPUYECKOE YpAaBHEHUE:  1g3x = 3
6—x
—=<)

5.Pemnts HEPaBEHCTBO METOJOM UHTEPBAJIOB:  2x + )

6.Haiitu Mmonyns kommiekcHoro uucna: 72 :=3—
7.HaiiTi npou3BeIcHUE KOMIUIEKCHBIX uncell: Z =1—i u Z

I
(S5
+
=

8.HaiitTu KopHM ypaBHeHus: 6x° + 4=
3in2x
X

e
10. HaiiTi mipon3BOJIHYIO TPOM3BEACHUS: V = (COSX +sinx)-e”

9.Haiitn npou3BOAHYIO IpOOH: y =

11.HaiiTi Ipon3BOaHYIO CIOKHOM GyHKIHH: y = sinx + :0sx)’

12.Haiitn HanGonbinee 3HaueHue QyHKIMHM y = ¢ — ix Ha oTpeske [0 ;3]

13. HaiiTi Touky MUHEMYyMa QYHKIMH Y = - x° + 13x° — 80x+ 5

14.BerurcanTh NpUOIMKEHHOE 3HAUYE€HUE KOPHS, IpUMEHs TuddepeHuran: W
15.BBIYMCIINTh 3HAYEHHE NPOM3BOAHON B Touke x=) (QyHKIMH y = e’ + x° —

16.BeruncnuTh HeonpeaeneHHbIM UHTETpal: J x° = Ndx

17. BBIYMCIUTH IIOMAab (UIyphl, OTPAaHMYEHHOH THHUAMH: mapabomoii y= 6-— :° U OCBIO
0X
18. CkopocTh  IBWKEHHS Tela 3ajaHa ypaBHeHWeM V(f)= 3t + '. HaiiTu myTs, IpoiiieHHbII

TesIoM 3a BpeMs ot 1 ¢ 10 3 c.
9
. Sdx
19.Beraucnuts onpeesneHHblii MHTErpai: I—
P Vx
20.Pamnyc ocHOBaHMs HWJIMHIpa 6CcM BBICOTA B JIBA Pa3a MEHBIIE JJIMHBI OKPY>KHOCTH OCHOBAaHUSI.
Haiity mmomaas mosiHOM OBEPXHOCTH LIUIUHAPA.
21. OcHoBaHME MUPaMUIbI — MPAMOYTOIBHUK co cropoHamu 15 u 20 cMm. bokoBbie pebpa paBHBI 26¢M.
Haiitu BeICOTY IMpaMuIbIL.
22. Pemnth ypaBHEHHUE:
-+ 8
~ = )
o 2
23. BekTopsl 3amaHbl koopauHatamu a{2; 5; -9}, b{-1; 4;2}. Haiitu ckansipHoe npousBencHHE
BEKTOPOB
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